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The World's
Largest Exclusive
Radio Mail Order House
Will Send You This Wonderful Book FREE

illustrated pages containing thousands of bargains in radio sets,
semi-finished sets and radio kits of all styles, sizes and approved cir64

5 TUBE

SET,

cuits. 5 tube complete sets as low as $29.50. Beautiful models of the very latest
designs and types. Elaborate console models with loud speakers built right into cabinets of genuine mahogany and walnut. ALL SETS GUARANTEED. Coast to coast receiving
range. Catalogue also contains everything in radio supplies, including batteries, chargers,
loud speakers, transformers, condensers, rheostats and any other parts you may want for
improving your set or building a new one. Guaranteed saving to you of 1/3 to 1/2.

The Biggest 5 -Tube Value on the Market

Positively the world's greatest 5 tube radio bargain. REGULAR $75.00
VALUE. Our large quantity productio{i enables us to sell this set for ONLY
$29.50, fully built and wired in beautiful mahogany cabinet of latest design with
sloping Bakelite panel of Satin finish, handsomely etched and engraved as illustrated. Constructed of the finest low -loss condensers, coils and
sockets bakelite baseboard, panel and dials. PRICE FOR
O
SET ONLY.
Transportation charges extra, shipping weight 25 pounds.

This Set with All Accessories, Including
The Famous American Bell Loud Speaker

with adjustable unit, 2-45 volt "B" batteries, one guaranteed 100 Ampere Hour
storage "A" battery, cable for battery connection, 5.201A tubes,
Aerial and ground equipment, and everything complete
ready to set up and operate. Nothing else to buy. PRICE $
Transportation charges extra. Shipping weight 100 pounds
Complete instructions with set

915

Order Direct From This Page!

Save 1/3 to V2. Our guarantee protects you. Money cheerfully refunded if you are not
satisfied Write your order and
plainly. Send post office money order or bank
any
bank
to
insure
safety.
Refer
to
or
commercial
agency regarding our rericliability.
for
full
amount
draft

Semi -Finished 5 -Tube

RADI

pes

FREQUENCY

Semi - Finished

E VINGO SET

This special offer is astounding the radio world. Coast to coast reception on loud speaker. Low -loss condensers and sockets. Highest quality
transformers. Bakelite rheostats. All wiring concealed under Bakelite
baseboard. 7 x 18 panel fits into any standard 7 x 18 cabinet. Complete instructions for operating. GUARANTEED SAVING TO
YOU OF $60.00. Price of set all mounted. Not wired.
Cabinet of same model as American Radynola
pictured above $5.65 extra

187-k

You must have our catalog no matter what set or kit you want. Our line is complete and includes all popular sets, such as Superheterodyne, Neutrodyne, Ultra dyne, Reinartz, Regenerative, Radio Frequency,Browning-Drake Reflex and a0
Cher latest circuits. Kits, sets and parts manufactured by all well known manuMetric, Cofacturers euch as Frost, Howard, Baldwin, Brandes, W
lumbia and others.
Our semi-finished sets come with all parts mounted on panel and baseboard ready
for wiring. Do not fail to send for our catalog. Remember-we are the largest exclusive radio mail order dealers in the world and carry the best of everything in radio. We
save you 1-3 to 1-2 on the following kits. Detailed description appear in our catalog.

NEUTRODYNE

Genuine Licensed Neutrodyne
kit of parts come fully assembled on the panel and baseboard with complete instructions ready to wire

$29.75

World's famous 8 -tube
Super -Heterodyne

Fully mounted on panel and baseboard. These pictures show inte
rior set and how it looks when
enclosed in cabinet. Comes corn
pletely assembled ready to wire
and operate. We have testimonials
from thousands of builders of this
set. Some Have Received Foreign Stations on Loop Aerial.
Unsurpassed in volume and tone quality. Low -loss straight line frequency

vernier dials, finest quality rheostats. Matched Render or Columbia long
wave transformers. Requires only three screws for attaching panel and baseboard
and set is ready to operate. 7x80 panel. Price of set only.
Requires following accessories to complete this set, 7x30
cabinet, 8-201A tubes for storage battery operation or 199 tube,
for dryi cell operation. 100 Ampere hour storage battery, 2-45
volts B" batteries, loud speaker, center tapped loop aerial.
All these items are listed in our catalog at a tremendous saving.
condensers,

=4315

COCKADAY

REFLEX
ULTRA-AUDION
Cockaday kit of 4 -tube Acme Reflex does One -tube Ultra-Audion.
parts, fully assembled the work of 7. Fully as- Wizard of radio. Fully
on panel and base- assembled and ready to
onpanelandbaseboard, sembled
wire, with instructions
board, ready to wire
3 -tube

$15.85

$38.65

8- Tube Super- Heterodyne

$6.35

ALL SETS

&

KITS

described on this page
shipped prepaid east of
the Rockies, not including
Canada. American Radynol, 5- tube radio frequency
receiver shipped charges
collect.

OUR GUARANTEE

Every article exactly as represented. Every article is tested before shipping. Complete satisfaction or money

cheerfully refunded.

RANDOLPH RADIO CORPORATION
59

N. Union Ave.

Dept. 14

www.americanradiohistory.com

Chicago,

Illinois

OUR CATALOG
list of
broadcasting stations and
general
Information and
facts about our free service division.
Our radio
engineers will help you solve
a I I your radio problems.
Send your name and address
on a card or in a letter.
We will send catalog FREE.
includes complete

JO
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Own

a Typewriter

!

Bargain You Can't Ignore!
Every Member of the Family
Will Use and Enjoy it! Try it
Free, and See!
A

A

generous free trial offer and the
most liberal terms if you buy

GET YOUR typewriter

now.

Underwood is the one you

want-

A

genuine Shipman -Ward rebuilt

"the machine you will

,

II

All

tool.,

cover, etc.,
included

bigspecial offer-our
valuable book on
typewriters and

t

k

typewriting free.
You can learn to
l'
write on this standard -keyboard machine in one day.
A week after the expressman has
brought it, you'd feel lost without
it. A trial will prove it-and doesn't
cost you a penny!
Our rebuilt plan gives you the
best machine, and saves you a lot of
money.
* * * * * * * * * * *
II

Save n the

price,andget
a FIVE year
guarantee.

-

'pla!

1I;

G

eventually buy!" Everyone needs it; now anyone
can afford it. Don't send
a cent but do get our

e

/

I'

I ij

U

>K

W

This is a
genuine No. 5

Underwood --the ace of
standard writing machines.

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

Act NOW If Ever

!

* * * * * * * * * * * * * * * * * * * * * * * * *
The Underwood is so famous a make, and at home last year with her Underwood.)
No. 5 so popular a model, you'll have to
speak up if you want one of the lot we are
just completing now!
We rebuild from top to bottom; replace
every single worn part; each machine is
in sparkling condition. New typewriters
are commonly guaranteed for a year;
we guarantee these completely rebuilt
Underwoods five years: That's our
Better -Than -New Guarantee.! And we
guarantee a big saving in money!

Pay Like Rent
We don't ask for a cent
now. Nor any money at all,
unless you are completely
won by the wonderful writing machine we ship you for
an unrestricted 10 -day free trial. When

you do buy, take advantage of our very
liberal scale of monthly payments. A host
of our patrons have paid for their typewriters out of money made typing work for
others. (One woman made a thousand dollars

-25

mation coupon before you turn the page.
It will pay you! Note the very useful book
you will receive free! Write for full particulars at once.

Valuable Typist's Manual

If you know typewriters, you know the
perfect work and the ease and speed of an
Underwood. If you have never owned a Get our catalog that
how we rebuild
typewriter, start with the finest! One tells
these wonderful Underwood
in the
that will last you all your largesttypewriters
factory of its kind
life! But, the time to act is in the world, and lowest
prices and terms in existNOW. Don't miss out on ence.
We will also include
free,
the new Type Writing
this present bargain offer. Manual-it
gives manyeaampies and samples of uses for
Don't do longer without the your
typewriter: in business
convenience of a typewriter. accounts, social correspondrecipes, shopping lists.
Our modern method of re- ence,
household accounts.etc.;echoolliterary work. etc. This is
building, and our economi- work;
a typewriting age; no home is comwithout a typewriter. Clip
cal resale plan remove the plete
coupon nowt
last reason for not owning
this time -saving, money SEII2
making, educational device.

MAIL to

Free Trial Plan

\

2116767

-WARD MFG. CO.

Shipman Bldg.
Chicago

IPlease send full offer, with Type Writing Manual
FREE, prices, terms, etc.,
and full information about
I your FR
course in Touch
Typewriting. All without
obligation; this is NOT an

Our plan gives you the
opportunity of a thorough
trial before you buy. You run no risk whatever. You start to pay for your typewriter Iorder!
Name
after you have found it the one and only machine for you! But get the facts before this ISt. or R.F.D
lot of machines is all in use. Clip the infor- I P.O. __._,.
1

State
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Earth Is Solid?
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scientific writers will present his views
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Is a Radio Set a Menace?
Decidedly no, but certain precautions
must be taken in the construction and
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perfectly safe. An article will tell all
about the main hazards of radio.

How Are Theatres Cooled?
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Like a Band!
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(Recommend

EVEREADY HOUR
EVERY TUESDAY AT 9 P.M.

good batteries

(Eastern Standard Time)
For real radio enjoyment tune in the "Eveready Group." Broadcast through stationsPhiladelphia
WEAF New York
WFI
WJAR Providence WCAE Pittsburgh
Buffalo
WGR
WEEI Boston
Davenport
WOC
Minneapolis
WWJ Detroit
wCCo { St.
Paul

IN AN effort to reduce the first cost of a
radio set, a newcomer in radio often buys
inferior batteries. You know such "saving" is really wasteful. Tell your friends
who are about to buy receivers that the
best batteries obtainable will prove to be
the most economical. Tell them to buy

Eveready Radio Batteries-they last

longer and, because they are greatly superior, they give complete satisfaction.
There is an Eveready Radio Battery
for every radio use.
Manufactured and guaranteed by

NATIONAL CARBON COMPANY,
New York

INC.
San Francisco

Canadian National Carbon Co., Limited, Toronto, Ontario

Radio Batteries

EVEADY
),V1».24LAM RIA

NiToR
tlY CELL

,

RADIO, IGNITION
GENERAL

PURS

INSPECTED
TESTED

RELIABLE

w1IONu

CARSON Ca'!"`

Eveready
Columbia
Ignitor
Dry Cell

No. 770

"A"

45 -volt

Battery
for all
Dry Cell
Tubes
1% volts

Extra
Large
Vertical
Price
$4.75
For use
on multitube sets

No. 767
45-volt
Large
Horizontal
Price
$3.75
With
variable
taps
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SCIENCE and INVENTION

READERS' BUREAU

Time and Postage Saver
IN

every issue of SCIENCE and
INVENTION you undoubtedly
see numerous articles advertised about
which you would like to have further
information.
To sit down and write an individual
letter to each of these respective concerns, regarding the article on which
you desire information, would be quite

If the advertiser requires any money
or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.
We will transmit to the various advertisers your request for information on
their products.
This service will appear regularly
every month on this same page in
SCIENCE and INVENTION.
If there is any Manufacturer not advertising in this month's issue of
SCIENCE and INVENTION from
whom you would like to receive literature, write his name, address and the
product in the special section of the
coupon below.

a task.

As a special service to our readers, we
will write the letters for you, thus saving your time and money.
Just write the names of the products
about which you want information, and
to avoid error the addresses of the manufacturers, on the coupon below and
mail it to us.
--TEAR

ALONG THIS

READERS' SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

S. & I. 7025

Please advise the firms listed below that I would like to receive detailed information on their product
issue of SCIENCE and INVENTION.
as advertised in the

fer THIS

FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

z

(Street-City-State)

of complete
line is wanted, check in
this column.

-'THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

Use this space if you desire information from
issue.

D

List here specific article on
which you wish literature.

ADDRESS

NAME

If Catalogue

NAME

a

manufacturer whose advertisement does not appear in this month's

(Street

- -

ADDRESS
State)
City

Your name

Dealer's name

Your address

His address

If you are dealer
check here.

City

State

City

www.americanradiohistory.com
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Your Opportunity
of a Life -Time

To Learn

EL

'

C

from a

MASTER

at a Very Small Cost

yORKE BURGESS, famous all over this country and in Canada as

a teacher of electricity,
will train you in your own home through his home study course.
Ordinary workmen, who do mechanical electrical jobs in every large city are now paid
from $12.50 to $18.00 a day, and men who know the principles of electricity, men who have the
knowledge of this wonderful profession that is gained from the study of books of instruction,
have unlimited opportunities of securing some of the big positions that pay from $100 to $150 a
week. It will take you only from six to nine months to complete the Burgess Course and become
fitted to enter this pleasant field of work that offers such splendid opportunities to those who are
anxious to advance themselves.

Instruction

Our Amazing Offer
\Ve offer you our complete Manual Course in Electricity, printed in 5 cloth bound volumes, a total of
87 lessons, at a price so low that no matter who
you are, you can afford to pay it, if you were able
to pay 25 cents for the magazine, in which this advertising appears. This is the famous Burgess
Course, written by Yorke Burgess himself.
You get the complete course on the first payment of
$2.00, and your monthly payments will be only $2.00.

With the course, we send lesson sheets, and everything necessary to aid you in speedily becoming a
Master, and a leader in the Electrical profession.
Lessons will be corrected by expert teachers, and
sent back in one or two days after we receive them.
Now you owe it to yourself to send in today the
coupon at the bottom of this page, even if you are
not quite ready to begin the study of electricity.
You will be more than surprised when we write and
tell you what it will cost you to become one of the
large wage earners of the country in which you live.

The lessons are easily learned, and if you can read
and understand what we say on this page, you can
master the Burgess Manual Course in Electricity
in 4 months, 6 months, 9 months or a year, depending on the time you are willing to devote to learning it.

The instruction is no cut and dried book plan, but is actually prepared with a view of
fitting the individual. In this way one who is slow has the same advantage as others.
The course covers the various subjects from simple dry cells to hydro -electric operation,
particular effort being made on the really practical things and the things men need in
their everyday work, such as-storage batteries, wiring calculations, automobile systems, farm lighting systems, motor applications, motor installing, motor testing and
repairing, armature winding, transmission and power plants.

Study In Your Spare Time At Home
Yorke Burgess has been training ambitious men, both young and old, in practical electricity for a number of years by his Home Instruction Method, and would like to send
you his catalog, which tells exactly what he does and HOW HE DOES IT. It also
tells why, when and where his students succeed and HOW THEY DO IT. The catalog costs you nothing-it obligates you in no way whatever, but, for your own good
send for it, as it contains things you should know.

Mail The Coupon Today
If you are one of the "LET'S GO" Type of fellows, send for our catalog today and
see the results that hundreds are getting by studying at home, backed up by BURGESS SERVICE. Write your name and address plainly on coupon so there will not
be any delay in the catalog getting to you.

THE BURGESS COMPANY
127 N. DEARBORN STREET
ILLINOIS
CHICAGO

THE BURGESS COMPANY,
"N. 10," 127 N. Dearborn Street, Chicago, Illinois.
DEAR

SIR:-

Please send me your catalog "No. 10," which explains your
Home Instruction Course and the Burgess Service Method.
Name
Address
City
State

www.americanradiohistory.com
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The Greatest Advances in Radio
Design are Embodied in the

new

ULTR2IWPE
MODEL L-3

F the Ultradyne Model L-3 were merely another new
receiver, its influence in the industry would be little
felt.
But it is in reality the first step in the general revision of
radio receiver design which is bound to follow its
advent.
For the new Ultradyne Model L-3 is an entirely new type of receiver
of operation-gives
finer results from finer engineering. Employs 6 tubes, is completely
assembled and wired ready for the tubes and batteries.
It has no dials-no panel-no needless controls. Two levers, an
exclusive Ultradyne feature, give you control of the entire broadcast
program. Its operation is practically automatic-simply slide the
pointer to the station you want and adjust the volume control, soft

-radically different in appearance and method

or loud as you like.
Loud Speaker and "B" Batteries self enclosed in a beautiful cabinet
that is far from mechanical in design and an ideal mahogany furniture
piece for the most charming home.
This new Ultradyne Model L-3 gives you the best there is in radio
-truer reproduction than you have ever known before.
Ask your dealer for a demonstration. The contrast between ,the
Ultradyne and other receivers is so marked that the desire to own one
will be bred there and then.

Write for descriptive folder

ULTRZIWP E
MODEL L-3

PHENIX RADIO CORPORATION
116G

East 25th Street

..

..

New York City

Developments which have taken
place in our plant over a period
of a year, under the personal
direction of R. E. Lacault, E.E.,
formerly radio research engineer
with the French Signal Corps Research Laboratories, now stamp
the new Ultradyne as the most
remarakble radio receiver
remarkable in uniqueness of design,
method of tuning, compactness,
selectivity, clarity and volume.
To protect the public, Mr. Lacault's personal monogram seal
(R. E. L.) is placed on the assembly lock bolts of all genuine
Ultradyne Model L-3 Receivers.
All Ultradynes are guaranteed as
long as these seals remain unbroken.

-
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COMPARE!
KENMAN 5 --MODEL 1926
Since 1913, twelve years, we have been manufacturing the finest grades of radio apparatus.
the reason why you, as a discriminating radio buyer, should prefer the Kenman 5 Receiver

For artistic design
For the fine quality of its engineering
For Power, selectivity, and distance
For clearness without howls, squeals or distortion

This is

See it.
Examine it.
Try it.
Hear it.

Then for price, with any other 5 -tube set- Compare it
Compare the Kenman 5 1926 model with any 5 -tube receiver at any price. Under
equal conditions, its performance will compare with or excel any receiver of
its kind on the market. You can pay more but you cannot buy more.

Your Money Back If Not Satisfied
Any Kenman dealer will be glad to demonstrate the exceptional properties
of this receiver without any obligation on your part, or if your dealer
cannot supply you we will ship you direct on receipt of price with
a full money back guarantee if you are not satisfied.

Features of the
Kenman Receiver.
Genuine Westinghouse
Bakelite throughout,
synchronized low loss
condensers, calibrated

transformers, a n d
other parts in keeping
with the high standard

we have set. The cabinet, 16" x 9", is a
work of art, not alone
a radio cabinet but
a beautiful piece of

furniture, two tone
mahogany finish equipped with piano hard-

ware. We have done
away with the bothersome binding posts,
all outside connections
and loud speaker hookup are made by clips,
installation is a matter
Another
of seconds.
novel feature is the
and Ground
A-,
all on one connection,
doing away
howls, squeals and distortion. Rheostats control voltage and volume, also filament control jack for phone use.

B-

with

Dealers Needed
to Distribute Sets
Already Sold
We have on hand many customer orders for which dealers will be required for distribution. Write for complete details and terms.

KENMAN ELECTRIC CO. Inc., 296 Broadway, New York, N. Y.
Radio Manufacturers .Since 1913
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These Four, and Thousands of other Men

earning $70 to S200

a Week, Recommend
John Jirinec,
This Training to You! s1000 earning Astoria, L.l.,
Training.

Fourt"i
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a year, recommends Cooke
IIe says, "It alone is responsible for my success."
Avenue,

START NOW

Be an Month
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$12 000

PART

$3,500 to $10,000 a Year!
$9,000
a

Tear

Auto Electricity pays W. E.
Pence, Albany Ore., over
$9,000 a year; 68 men enrolled
this trainingation. on his rec..
oformmend

Don't you keep on working for only $25 or $35 a week. Get into Electricity. Thousands of Cooke Trained Men who knew nothing about

it a short time ago are now earning $70 to $200 a week as Electrical Experts-and
they don't work half as hard as you do. Why stick to your small pay job? Why
stick to a line of work that offers no chance-no promotion-no big pay? Get into
the world's greatest business. Electricity needs you. I'll show you how to do it.
Get ready for the big pay job now.

Electrical Experts Are In Big Demand

big money, but
Even ordinary electricians-the "screw driver" kind-are making
trained men-Electrical Experts who get the top salaries-are needed more now than ever
of
before. Thousands of Cooke Trained Men easily earn $3,500 to $10.000 a year. That's the kindinto
of
others or go
the
work
a job you want-where you can plan and boss and supervise
business for yourself. Get started towards one of these big -pay jobs now. Learn to earn $70 to
$200 a week- you can do it with Cooke Training- recommended by snore than ten thousand
successful graduates. Just mail the coupon below.

Age or Lack of Experience Bars No One

You don't have
You don't need experience. You don't have to be a College man.
to be even a high school graduate. As Chief Engineer of this big two million dollar institution
which does a general Consulting Engineering Business besides operating one of world's greatest Training Schools, I know just what training you need to make a big success in electricity.
Let me give you that training with my simplified, complete
home course-the world famous "Cooke Training' -built on
my own 20 years of engineering experience with the help of
nearly 50 other engineers. Learn to earn $70 to $200 a weekonly spare time needed.

-

Employment
Service No
Extra Charge

train you for a big
pay job and then help you
get it without ex t r a
charge. Hundreds of Employers look to me for the
electrical men they hire.
Last year I placed over one
thousand men at big raises
in pay. Hundreds of others
were promoted by their
employers through the help
of my Vocational Service
and other hundreds went
I will

booster,'
"Depend me
s 1g.
says A. Schreck. Phoenix
a
Arizona. "I make over
on

as a

$500

Your advertiseReekamentmonth.
started me to success."

WORKING

OUTFITS-

5WONDERFUL
Given wìtl2oub
extra charge !

into business for themselves with the help of. my
special Business Training.
Mail Coupon for big free
book which explains this
service and fourteen other
features, many of which
can't be had anywhere else.

My Training Pays For

Itself

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

Your Satisfaction Guaranteed

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

Get Started Now-Mail Coupon

ElecGet my big free book-"The Vital Facts about mentricity." Read ahout the success of hundreds of other
this
and whose names and addresses are
training
u who recommend
gives in myy book. Get the real dope about your opportunities in Electhe road to job. that pan
how easy it is to get started
tricity.
E70 to $200 a week. Don't deny yourself this chance to makebig mosey.
Get the facts now Mail Coupon at once for facts and m guarsateo.

-

Engineer
CHICAGO ENGINEERING WORKS, Inc.
Dept. 2 7
2150 Lawrence Ave.
Chicago,
L. L. COOKE, Chief

Illinois

.

B.

Name
Address

Occupation

J

COOKE, Chief Ens
gineer, who has trained thouL. L.

sands of men for Big-Pay Jobs in
Electricity.

ENGINEERS' ASSOCIATION ENDORSES
COOKE TRAINING
The American Association of

Engineers, with 15,000 College
and Practical Engineer Members, has approved Cooke training and theC.E.W.100%.Their
printed and publicly distributed
report of their investigation is
theonlyendorsementofaschool
they have ever issued. Full details of this endorsement sent
with my free book.
L. L. COOKE; Chief Engineer,
CHICAGO ENGINEERING WORKS,

Dept. 27
2160 Lawrence Ave., Chicago, Illinois
Send me at once, without obligation, your
big illustrated book and complete details c f
your Home Study Course in Electricity, including
outfit
and employment service offer.
your
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Master Electricity By
Actual Practice
The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.
Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

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

Over 9,500 Graduates are Successful Men
in the Electrical World
No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.
The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.
Let us explain our complete courses to vou in person. If you
can't call, send now for 64 -page book-it's FREE to you.
New York Electrical School
29 W. 17th St., New York, N. Y.

STREET

New York
Electrical School

STATE

29 West 17th Street, New York

Please send FREE and without obligation to
me your 64 -page book.

NAME

CITY
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What We Don't Know About Radio
By HUGO GEKNSBACK
HE

ne\\- science of Radio is perhaps the most elu- ceiving set, we must say to ourselves that, being located in
sive of them all. While radio, of course, comes a good location where stations from every point of the
under electrical engineering, it is subject to so compass come in with good volume, the argument must
many vagaries, that even the best radio engineer (if there hold, that if a hundred stations are actually on the air,
is such an individual) , does not care to commit himself the waves of these one hundred stations must actually
when it comes to calculating certain radio effects. Not strike the aerial. But is it possible to receive all of these
only are we in ignorance of how to calculate many radio one hundred stations? Certainly not. Why? There is no
features, but for many of them we have no explanation answer. To say that the station is in a dead spot means
nothing-besides it is not correct, as stations from every
whatsoever today.
There is, first of all, the well - point of the compass are received
known fading effect, which makes very readily. So the dead spot idea
I BELIEVE
I BELIEVE
itself so noticeable when you re - does not seem to hold true. NeverTHAT:
theless,
ideally
-located
while this
THAT:
ceive distant stations, which one
receiving
receive
fade
set
will
dozens
of
then
that
this age will
in
loud
and
has
minute
come
that
knowledge
go down in His not been experi- g out almost entirely the next. No real stations, it is not able to receive
as the most
enced can never be
explanation that will hold good in them all-the reasons we do not i tory
wasteful
of all.
real.
ALL instances has ever been given. know.
Is your aerial also your ground
We do not even know today
-and
is your ground the aerial-makes a very pretty subor
ground
the
above
are
propagated
whether radio waves
below. As far as we know Tesla's idea that the waves are ject for perfectly good arguments_ for your radio wiseset up in the earth and then leave the earth to go out into acres. Consider your radio aerial, which, let us say, is 60
open space where their effects are felt, may be correct. feet long. Then let us consider your ground, which is a
Underground radio and short wave radio, where strong sig- wire also 60 feet long, running to the nearest cold water
nals are received without any aerial at all, from very dis- pipe. This is a very common and frequent condition. The
tant stations, seem to support this theory. Scientists, how- waves as they come in naturally strike your aerial and
there is no good reason to believe that they do not strike
ever, do not care to commit themselves regarding it.
your ground wire as well. Radio waves, as you
What causes the so-called dead spots? Cermay know, permeate everything except metals
knows,
fan
radio
every
tain local stations, as
and conductors, and if your ground is located
come in well on your set, while other locals,
I BEL IEVE
in a brick or wooden building the radio waves
to
nearer
though more powerful and perhaps
must naturally strike the ground wire as well.
THAT:
you, come in weak. All distant stations may
Now the ticklish question is, what really hapcome in very strong, while stations nearer to you
that the greatest
pens? Theoretically, in order to complete the
by many miles, although perhaps more powerful,
circuit, the outgoing wave leaving the broadcast
obstacle to progseem weak. In other words you are located in a
station is supposed to impinge upon your aerial,
stations.
mental
these
"weaker"
our
to
is
respect
ress
in
dead spot
then slide down through the same to the receivYour radio engineer will tell you glibly that this rut.
ing
set, grounding itself through the earth,
that
and
conditions,
local
your
is the effect of
and returning to the broadcast station's ground.
near you certain buildings or obstacles absorb
That is your theoretical circuit. But if, as bethe waves of these stations that come in weak,
or that you are in the "iron district" ; and while this may be fore mentioned, the aerial wave grounds itself on your
a partly -correct answer it does not satisfy. For instance, ground wire, what happens ? Nothing, apparently, because
there are whole sections of the country which, although flat this must occur right along and reception is satisfactory.
and without obstructions are known as "dead areas." There This is merely another thing we do not know about radio.
Although the writer has been engaged in radio research
are several such areas along the Atlantic seaboard, where
there are no obstructions at all and where conditions, near work since 1903, he confesses that he has no explanation
the sea water should, if anything, be much better than else- for any of the above problems, and, as a matter of fact,
admits that he just knows enough to
where. So the absorption theory does
realize that he knows nothing whathere.
not seem to apply
soever about Radio.
THE GOLD EN AGE OF
How difficult it is to apply reasonBut Radio is young as yet, only 25
SCIE NCE
ing to this sort of thing can best be
old. Naturally, for a new art.
years
shown by an illustration that occurs
is symbolized by the golden cover
is
a very short time, so we need
this
reto thousands. Pick out any ideal
OF SCIENCE & INVENTION,
We shall know a whole
not
despair.
staof
dozens
where
location
ceiving
LOOK FORTH E GOLD COVER
Radio and its mysteries
lot
more
about
tions can readily be received. If we
every month!
of this century.
close
the
before
rea
of
such
contemplate the aerial

7.
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Mr. Hugo Gernsback speaks every Monday at

9

P. M. from Station

-09

WRNY on various radio and scientific subjects.
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London to Paris by Rail
Newly Proposed Sub -aqueous Railway Adapted to Trans -oceanic
Requirements

FRANCE
ENGLAND
LONDON

['GLiSN
7

"'

CHANNELr-.
ät

We illustrate herewith a novel system of undersea
railroad tunnels recently proposed. This does not
make use of the usual tunnels cut through the earth
but the tunnels are supported on piers.

Above: Two views of a
finished tunnel system of
this new type. Right:
How the sections a r e
placed in position. Sealed water-tight, they are
towed into place and
then filled with water.
They sink to the piers.

,AMERICAN

ER
.

Y

árt'

MARKERSIGN7TUBE
5£0Tlaims
-a1

r

In the new scheme for budding r railroad

Above is shown one of the American tunnel systems wherein the twin tubes
rest on the bottom. Here also the water -tight tube sections are floated
into position and sunk. Divers serve to guide the tubes into the desired
location after which the abutting ends are sealed together.

under the English channel, a is proposed tc
first build a series of pectliarly :hoped piers'
as shown above, all piers being irr accurate
alignment. The caissons are built on shore and made water -tight. They
are then towed to position and when water is let in, they sink. The
is
ends are so shaped as to fit into the piers whereupon the new caisson
sealed to that section of the tunnel already in place.

Science and Invention for October, 1925

501

Tricks of Mediums
By REV. CRAWFORD TROTTER

Pastor of the Methodist Episcopal Church at Santa Fe Springs, California
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Two accomplices, one on
either side of the center of the
table, can tip it with uncanny
effect by use of the harness
here shown which is concealed

...4%A',1\4....
i

1

in the dark room
jumps, rocks and dances, although the medium's hands and
feet are held by others in the
SHARP
circle. At any moment the METAL HQOK
lights may be turned on and the
table examined for ropes or
wires.
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The folded billet is held to
the forehead and the contents
are revealed. Any slip is lifted
and a fake message is given.
The billet is then unfolded as
if for confirmation, but actually to read the next message.
Thus the medium reads one
ahead all the time. The last
slip of paper is a blank.
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slate is signed on
both sides by a spectator to prevent substitution. A message
mysteriously appears on the
slate a short time later. The
slate need never leave the spectator's hands.

\

T

Questions written by audience
on folded slips of paper are answered by clairvoyant.

\
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TO NEEDLE

A message previously written
on the slate is covered by a silk
flap. This side is presented for
signature first. When the slate
is turned over, the assistant
pulls the silk flap away. The
effect is quite astounding.
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HEAD TO BE

Under cover of darkness the
shoes are slipped off, grasped
by the hands and made to move
about the room. The spectator
is requested to hold on tightly
but not to restrain the movement.
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The medium stands on a chair
with his toes lightly resting on
the hands of two of the sitters
in the circle. Under cover of
darkness he is believed to be
floating around the room.

OW! CAN1
\FEEL HIM I
FLOATING
OVER MY
HEAD,
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Attached to the garter of the
medium's leg is a tube in which
a needle slides. To the bottom
of this needle a thread is secured terminating at a hook
fastened to the other trouser
leg. Spreading the legs raises
the lead hammer causing a rap.
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The medium's hands and feet
are held, yet strange raps are
distinctly heard emanating from
the table. The medium may be
examined at any moment.
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PROW FIRED FIRST.
2.

1000

LBS
BLA STING

SMOKE BOMBS
ALONG DECKS
AND IN t1ATCIIE5
(LIGhTED FUSES BEFORE
LEAVING

3.

POWDER

SUPER STRUCTURE
ETC. (CENTRE) FIRED
SECOND.
STERN FIRED THIRD.
11/2T0 2 MINUTES

BETWEEN EACH

St

DETONATION.

st1IP

4000 TON STEEL
5H,P

4 --

4 CAMERA MEN
;,3(24°

2000 TONS

BALLAST

(3TONS
DYNAMITE

1

5 TONS
DYNAMITE

,,Son

WIND

4 CAMERA

MEN

4 CAMERAMEN

DIRECTION

MEN.

i/il.

A

SWITCHES

2000--

CORK FLOATS -

4 CAMERA

CAMERA MEN

TUGS

á._FT
J

ELECTRICDETONATORS

TUG

4

ELECTRIC CABLES

ROCK

TUGS -21

ROW

OAT

2 MEN TO
FIRE CHARGES

.

The S. S. Corvallis was blown up for a movie
thriller by the method shown above. The various
charges were detonated by electricity, the control
being located in the rowboat shown.

Blowing up the forward part of the ship.

The charge in the center has just detonated.

,_

a
-

_

`-

-.`

_--

7ia

"

The third and last charge of dynamite has just been set off and
the stern of the boat blown to pieces. From one and one-half to
two minutes elapsed between each two explosions.

The smoke of the last explosion has not yet subsided but the
re .,ains of the ship are already headed for Davy Jones' locker.
The ship was entirely destroyed and sank quite rapidly.
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$900,000 Ship Blown Up for Movie
third and final explosion of the five tons of
dynamite in the rear part of the hull. It
should be mentioned that the smoke bombs
placed along the deck of the ship had their
fuses lighted before the crew léft the vessel.
The electric cables used ill detonating the
charge on board the ship were supported on
the surface of the ocean by 2000 cork floats,
each measuring about six inches in diameter.
There were three electric cables used.
After the explosion the captain of the
Seneca ordered the Mary Bicknell to stand
by to pick up any wreckage that might come
to the surface and imperil navigation. Then

FOLLOWING the blowing up and

sinking of the 4,000 -ton steel steamship Corvallis in the Atlantic, 100
miles out from Sandy Hook, for a
motion picture recently, the sea has once
more been made safe and free for shipping
in general.
But it took the "persuasion" of a heavily
armed government revenue cutter and the
temporary detention of the captain, crew and
film -producing passengers of the ocean-going
tug Mary Bicknell, across whose bows a
four -pound shot was fired, to accomplish
this admirable condition after more than 24
hours of cleaning up and policing of the
bounding main.
The Corvallis, which was built in 1918 for
war service by the United States Shipping
Board, was purchased by the movie concern
to be used in scenes for "The Half Way
Girl," an Earl Hudson production, featuring
Doris Kenyon and Lloyd Hughes.
CUTTER OBSERVES EXPLOSION
With five batteries of cameras grinding
away on as many tugs the explosion took
place under the supervision of the U. S.
Coast Guard Cutter Seneca, flanked by six
rum chasers. Earlier in the day, the Mary
Bicknell, from which the movie operations
were directed, was prepared to blow up the
Corvallis, renamed the Mandalay for the picture, at a point about 75 miles off Sandy
Hook.
For the purposes of the scenario this part
of the sea was supposed to be the Indian
Ocean, and at that time no American revenue
cutters or rum chasers were supposed to be
in the Indian Ocean. Nevertheless the Seneca, with her rum -chasing escort, hove into
sight, took soundings which revealed the
depth of the ocean's floor to be 200 fathoms,
and ordered the movie fleet to proceed out
25 miles further where the depth was 300
fathoms, where there would be less danger
to navigation from wreckage. The movie
fleet moved.
On the Mary Bicknell was Tom Persons,
the studio manager who supervised the taking of the scenes. With him were Edward
P. Morse, Jr., President of the National
Drydock Corporation of New York, and
three cameramen as well as the crew.

-

TEN TONS OF DYNAMITE USED
The Seneca stood by while the dynamiting
took place. Ten tons of dynamite and 1,000
pounds of powder were set off to complete
the destruction of the Mandalay (or Corvallis), which was 284 feet long, with a 28 foot draft. The scene was a brilliant and
spectacular success. The great ship heaved
as a mass of smoke and flame belched upward with the touching off of the powder,
followed in a few seconds by the terrific
discharge of the dynamite, and debris was.
scattered for hundreds of yards around the
ocean.
The drawing and photos on the opposite
page show in detail just how this mastodon As will
lc movie shipwreck was handled.
be seen ten tons of dynamite were placed inside the steamship fore and aft. 1,000 lbs.
of blasting powder was placed amidship and
2000 tons of rock ballast was loaded into the
bottom of the ship. The blasting powder
and dynamite charges were fired on a signal
from the director, who was aboard one of
the tugs carrying some of the. motion picture
cameras. The firing signal was picked up
by the two men designated for the task who
were aboard the rowboat shown in the picture. At the first signal the five tons of
dynamite in the forward part of the ship
was detonated. At the second signal a few
minutes later the 1000 lbs. of blasting powder in the ships superstructure was fired.
This was followed three minutes later by the

Leopard, used in photoplay, diving forty
feet into ocean. Leopards can swim.

The hero receives a surprise caller in the
form of a real live leopard.

the Seneca moved on, leaving the tug at the
business of straightening out the mess. But
the sea was heavy and no place for landlubbers, and it wasn't long before those aboard
the Mary Bicknell figured that what bits of
flotsam and jetsam and rubbish remained
afloat would do no harm. They longed for
the steadiness of shore, for trees and flowers
and pavements. A short time later the
Seneca returned to the. scene of the explosion to see what sort of a job had been done.
The Mary Bicknell was gone, and it was
found that one of the masts of the Corvallis
hadn't sunk deep enough to make passage
of other vessels in that region safe.
SHOT HALTS TUG
The Seneca started in pursuit and about
25 miles away overhauled the Mary Bicknell; she apparently didn't understand the
order even after it was repeated several
times. The Seneca fired a four-pound shot
across the bow of the Mary Bicknell. The
latter, sensing that all was not as it should
be, stopped. The captain of the Seneca
thought it would be a good idea for the
Mary Bicknell to return to the scene of the
brilliant marine "disaster" and, boarding the
tug, said so. The captain of the Mary Bicknell, with a sidelong glance at the Seneca's
four -pounder, also thought it would be a
good idea.
The cost of the spectacular scenes in which
the Corvallis, built during the war at an approximate expenditure of $900,000, is estimated by the producer, Earl .Hudson, at
$125,000.
LEOPARD PLAYS EXCITING ROLE

A trained leopard played an exciting rôle
during the filming of this ship -wreck scene.
After filming the leopard on board the

The leopard put one paw through a rope
noose thrown him.

When Mr. Leopard reached the deck, the
crew disappeared like magic.

steamship ill several different locations, he
was supposed to jump forty feet into the
ocean from the superstructure, and this he
did very gracefully. The hero was awash
and clinging to the rowboat. It was figured
that the leopard could be lassoed or enticed
to grip a rope and hauled on board one of
the tugs. Instead he swam to the overturned
rowboat and climbed up on one end of it and
started crawling along the keel, much to the
astonishment of the actor hanging on to the
other end of the keel. The actor dived off
the boat and started swimming away and the
leopard fell into the water. Then one of the
men on a tug threw a rope to the animal. He
put one paw through the loop on the end of
the rope, just like a man, and he was hauled
part way out of the water when he managed to get his claws into the rope bumper
on the front of the tug. The big cat came
up over the rope bumper quicker than expected, and it was amusing to see the crew
clear the deck and almost trample one another in their haste to get into the cabins and
shut the doors, which slammed too with a
simultaneous and emphatic bang.
The animal trainer who was on board the
tug put the crew to shame as he sensed that
all was the matter with Mr. Leopard was
that he was cold and wet and this proved to
be the case. The trainer got blankets and
soon had the animal warm and comfortable.
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Novel Airport Atop
The Transoceanic and Transcontinental Air
Swing in the Near Future
forms Atop Other

The edge of the super -structure of the
railroad station or other transportation
terminal will be equipped with collapsible safety nets as shown above to prevent accidents. Our artist has shown
a landing field on top of the Pennsylvania Station. N. Y. C.

Powerful blowers arranged
as at the right will permit
landing at high speeds and
under adverse wind condiThey also are of
tions.
advantage in "taking off"
inasmuch as with their
use, an artificial wind
stream can be created toward the plane that will
aid it in rising.

WIND SCREENS
18 FT. HIGH ---3+

r
BLOWERS

PASSEPIGEn

..

l. corclt

i[i-5C12--4./1,--

tiRs

,

A R PA_ EI
Ej:V T(02:,

Above: A plane
rising with t h é
blowers assisting.

GºANT FAN
Above: The mechanism that operates the blowers so that they can be tilted as may be de;irel.
In connection with these blowers, wind screens are used so as to concentrate the art licial .vitrl,
and so as to prevent side winds from affecting the landing. These are shown in the large center
illustration on this page.
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Huge fans simply the air uneer pressure to the blower, _orated at the top
of the Jtilding.

I
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Railroad Station
Service That Will Undoubtedly Be in Full
Will Land on Special Plat-

Transportation Termini is
BLOWER

LANDING PLATFORM
FOR DIRIGIBLES,

PASSENGER

lt
_.

"

IR

>:

landing field of this nature will also undoubtedly
A

.,,_,..._.,,.r--o.,

be provided with facilities
for _handling dirigibles. A
mooring mast such as illustrated will accommodate these ships. As below. lighthouses will be
provided and the field will
be double -ended. That is,
plar_es can land from either

DIRIGIBLE

DIRIGIBLE MOORING
PASSENGER ELEVATOR

of twc

LEVEL
aY.-.

ET

directions.

ozgreee-W3

et:iGTiT10USÉS

-egrrawtnle

-.

.

.

ELEVATORS

Specially built elevators will provice access to the landing stage. One of
them, delined as shown above anc below, will be so arranged as to carry
airplanes with wings either spread r. folded. Workshops and hangars will
be is tl e basement.

ELEVATOR TO CARRY AIRPLANES WITH
WINGS 53READ OR FOLDED.
f1

SLOWER
CONT!-?OL

POST

Situated c.irectly above a railroad terminal or other
transportation base, a landing field of this nature
will be of infinite value in extending the use of air
transportation. Passengers and freight can be quickly transferred from the air to railroads and can be
carried tc their destinations with the least possible
inconvenience.

MMI.IF ICATiÍVG WITH
CONTROL POST MA N4

The pilot of an airplane coming
into a landing field of this nature will be informed by radio
by the man at the blower control as to which way to enter.

The illustration above shows the form
which an elevator for carrying airplanes
will probably take. Because of its peculiar shape, it can carry a plane with its
wings folded or extended.
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Hudson River
Waterfall

WILLIAM BEEBE'S ship

CAPTAIN
the Arcturus,

recently returned from

an expedition to the Sargasso Sea, where
he has been doing some deep sea dredging. About a hundred miles from New
York City, Captain Beebe continued his
dredging operations. This is the site of
the pre -glacial Hudson River waterfall
which thundered over a tremendous cliff.
The Hudson River bed is plainly marked
on the ocean bottom. The cliff over which
it fell now exists and shows that the

cataract had been nine hundred and thirty
feet in height. This is almost six times
the height of the famous Niagara Falls.
Were the Woolworth Building to be
placed at the bottom of the fall, the water
could completely hide the entire structure. Since that time, due to glaciers and
other forces of Nature, the sea has risen
so as to completely cover the place of the
old cataract.
According to Dana's geology, the river
bed drops one hundred fathoms at the
seat of the fall, and the depth of the
ocean at this point is another four hundred and fifty fathoms, making a total
depth of five hundred and fifty fathoms.
At this point Captain Beebe dredged for
deep sea life, and brought to the surface
from the extinct base of the Hudson
River waterfall several electrically lighted
fish that are thought to belong to a hitherto undiscovered species. Our artist has
depicted the falls and some of the animals
which existed in those prehistoric days.
g
-4,170.

Above is shown a picture of Niagara
Falls. Compare these falls with the
height of the Hudson River fall shown
at the right.
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The Sun-World's Greatest Engine
By Professor Donald H. Menzel, Ph.D.
Life could not exist without the sun-even animal
labor could not exist. The energy animals furnish comes indirectly from the sun. Its energy
causes vegetation to flourish, the energy being
stored up. When used as food, this energy is
liberated and may be made to perform work as
shown in Fig. 2. Story of coal is shown graphically in Fig. 3 below. The sun is indirectly responsible for our coal deposits.

In these days when natural resources are rapidly

diminishing, we often hear of the time when we
shall harness the energy of the sun, and use
this to the exclusion of coal, water and other
power sources. Paradoxically, practically all of
the available energy used today originally came
from the sun. Fig. 1 at the right shows a possible form of future engine with photo -chemical
cells to collect solar energy.

When dinosaurs thrived centuries ago the luxuriant vegetation stored up huge quantities of
solar energy. The processes of the ages gradually changed the wood into coal. Oil is a
form of hydrocarbon due to solar heat.

Fig. 4 shows sailing vessel and windmill.
Without the sun there would be no wind.
The layer near the ground is warmed by
the sun's heat and, in expanding, becomes lighter than the cooler layers immediately above. The denser air, in
sinking to take the place of a warmer
gas, causes the air currents known as
wind.
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TIDAL BULGES
OF WATER RAISED
MOON'S
GRAVITATION
BY FORCE OF

(C)1925 BY':.

SCIENCE

INVENTION

Electric current, developed from water power (Fig. 5) represents solar energy in another dress. The sun evaporated
the water, air currents distributed it, and it fell as rain.
Fig. 6 shows huge dynamo driven by steam; steam owes
its origin to the sun. The greatest source of undeveloped
energy is doubtless tidal power. The diagram above shows
how moon raises bulges of water on opposite sides of the
earth, which by rotating keeps these waters moving over
the surface, and therefore, furnishes enormous quantities
of potential energy.
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The Work of a Negro Chemist

sweet potato will
yield rubber, crystallized ginger, candy,
paints, vinegar a n d
shoe blacking as illustrated. This is possi;
ble by new chemical
processes.

A

Pecan nuts when properly
treated will yield over sixty
commercial products.

By similar processes,
peanuts yield milk,
chocolate, breakfast
foods, linoleum, soaps
and powders and writing ink. Other important products are also
obtainable.

It is interesting to note that one of the greatest
commercial chemists of this country is a negro,
Dr. George Washington Carver of Tuskegee, Ala.
Struggling against the odds that beset his race,
he has risen to a prominent place in the commercial world. In his experimental laboratory at
Agricultural Hall, in the Tuskegee Institute, he
has developed many items which will be of benefit
From products of the
to the world at large.
country he has extracted hundreds of well known
foods, paints and other articles of great utility.
Some of these are illustrated on this page. The
soil and products of the soil have contributed to
his success. His most notable exploits have been
in the extraction of various utilities from such
products as the sweet potato, peanut, pecan and the
soil itself. Dr. Carver claims that his discoveries
are due to divine inspiration and states that he has
never even used a book in his laboratory.

Several hundred different
dyes have been developed
from earth clays.

Electrical Snow Remover
A new type of portable snow remover
operated by electricity is illustrated at the
left. This device has been tested in a large
city during a heavy snow storm and has
been found to be quite satisfactory in operation. The snow -melting device is mounted
upon a tractor equipped with caterpillar
treads so as to render its transportation from
one point to another easy. This unit may
either have a self-contained engine for transportation or may be towed to its operating
position by an ordinary tractor. When in
place, the snow is shoveled into the top as
shown, whereupon the material is f ed
through a funnel -shaped opening past heating coils. The heat from these coils melts
the snow and the resulting water runs out
the bottom and into the sewer system. The
current is obtained from the city mains.
The illustration below shows a completely selfcontained snow remover. A generator sup plies the heating coil current.
DYNAMO TO

SUPPLY HEATING
SNOW

COIL CURRENT
GASOLINE

The snow -melting and removing device illustrated above makes use
of coils heated by electricity which is supplied from the city mains
to melt the snow.

A completely self-contained snow -removing unit has been
suggested and is illustrated in detail at the right. A gasoline
engine is used for a dual purpose. It may be used either to
drive the device to its operating location or when the device
is in position, it may serve to drive a generator which supplies
the current for the heating coils which melt the snow. The
device is always placed, when in use, near an opening to the
city sewers.

ENGINE --
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Gigantic Iceberg Sighted
By H.

WINFIELD SECOR

k.WOOLWORTh BUILDING

792

F7HIGI1

ENOUGH ICE IN ICEBERG TO
FURNISH SUMMERS ICE SUPPLY
FOR WHOLE UNITED STATES

Passengers on board the Scandinavian -American liner, Oscar
II, recently were treated to a sight that ocean travelers
may not see again for many a year. An iceberg whose size
was estimated to be 1,000 feet long by 800 feet wide with
a peak towering to 250 feet was seen. An iceberg of this
size probably extends at least 1,500 feet below the waterline, and the area covered at the waterline is more than 18
acres. Officers of the liner say that the berg is the largest
that they have ever seen in the Atlantic Ocean. At the
time, the approach to the iceberg was protected by a United
States Coast Guard vessel in order to prevent accidents.

AVERAGE"OGEA
GOING SHIP
400 FT LONG

6/7 OF ICEBERG
BELOW
WAT E R

---"75111111%

1±.--í/2MILE--->lt
The ice in a berg of this
size would be sufficient to
furnish the entire summer's
ice supply to the United
States. If it were incorporated in a block the size
of Central Park, N. Y. City,
as at the right, such a block
would be 23 feet in height.

ENOUGH Z%
ICE TO MAKE

fs

PILE ON CENTRAL
PARK 23 FT HIGH

23FT HIGH

Nature, Producer of Electricity

1,000,000 H. P.
AT some point on the surface of the earth there is always an
electrical storm in action. F. W. Peek, Jr., engineer of the
General Electric Co., recently made a statement regarding the
quantity of power produced by these storms. Comparing it with
one great source of electrical power that we. have under our
control today, namely Niagara Falls, we find that the power
produced by these storms at any one instant is greater than the
output of the above mentioned generating station. Niagara Falls

6,000,000 H. P.

1,500,000 H. P.

develops one million horsepower as at the left above, whereas it
could develop six million as in the center, if all of the available
energy were harnessed. Usually there are an average of 1800
lightning storms in progress, giving 300,000 flashes per hour and
developing 1,500,000 horsepower. These figures are based on
investigations recently conducted by a large electrical concern in
the preparation and production of artificial lightning for experimental purposes and study.
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Lifelike Dinosaur
50

j

FT.

The dinosaurus, a gigantic lizard -like animal lived on this earth millions of years
ago. Its approximate weight was 40,000 pounds. Strange as it may seem, Mess more and Damon have reconstructed this animal and endowed it with lifelike movements.
The ingenious mechanisms for doing this are shown on this page. To the right we see
the skeleton of this Dinosaurus as it appears mounted in the American Museum of
Natural History, and above is the reconstructed fifty -foot monster. The body of the
reconstruction contains the motors which cause the tail to swish back and forth and
the head to move up and down. The neck and tail sections are made of artificial vertebrae of balsa wood. These are threaded upon a cord and cut V-shaped at the top.
Another cord running over pulleys is tightened to cause the neck to raise. By turning
the neck slightly, the head moves in all directions. Breathing movements are simulated by causing the sides to bulge. Motors control the eyes, tongue and jaw.
107927 BY SCIENCE AND
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How The Romans
Shaved

5
The problem of how the Romans shaved has occupied a good deal of attention for many years. Everyone is of course aware of the fact that the Romans did shave, and they had a number of distinctive
styles of beard trimming and hair cutting. Others were smooth shaven as illustrated at 1, in the photo
of the bust of Julius Caesar. Illustration 2 shows an Egyptian bronze razor, the handle of which indicates that these razors were pulled, not pressed, down the face. Illustration 3 shows another type of
the same razor. In illustration 5 the razor seems curiously modern in appearance. This is an Egypttian razor discovered by the late Lord Carnarvon. Illustration 6 shows a short handle Roman iron
razor found in France, and 7, 8, and 9 are nail files used by the early Roman dandies. The Romans
were incidentally not without their mirrors. The photograph at 4 shows a shaving mirror more than
2,000 years old, made of highly polished metal.
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Our Wood Supply r_
By SAM BROWN
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At the present rate of consumption
and reforestration, the United States
will be completely devoid of forests
in eighty years.
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One billion lead pencils are
used annually. This would
make a pile of pencils seventy-five feet each way. The
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paper made from wood pulp
in the United States would
make a huge paper sack of a
dimension sufficient to hold
ten worlds the size of cc:
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The people in the United States annually use twenty-five
billion cubic feet of lumber, enough to make one half a million
ordinary six -room houses. These houses could completely
rehouse the population of New York City.
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Annual use of news print and magazine paper alone
in the United States would form a walk three feet
wide stretching to the sun. Every year we use six
million telegraph and telephone poles, enough to
carry a wire around the world twelve times. Barrels take 300,000,000 cubic feet of lumber each
year, ire and insects destroy 1,500,000,000 cubic
feet, while the annual growth of our forests is only
6,000,000,000 cubic feet per year. Unless some
substitute for wood is discovered and if our supply
is suddenly shut off, there would be no more
wooden homes, no more newspapers, golf clubs,
baseball bats, tennis rackets, telephone poles, etc.

ì -_ a

Y Y

T`fa

Forest fires each year destroy ten million acres of woodland. This
amount of lumber would be sufficient to construct a row of six -room
houses on 100 -foot lots clear across the United states. When Columbus
discovered America, there were 900,000,000 acres of forests here. Of
that huge amount, but 125,000,000 acres remain uncut.

Science and Invention far October, 1925

512

¡iiii
# .:,i.:'::: ¡¡aatiaapy +ia¡rt¡iijlfilrrlBji,
r
it:á':::i,, b j +a.. k:.`:r #sR*ó
. `S: ;+. J*,`":
: ..

aaa

+rr.

.-

@@ vxt,,D4N'r+`+Sfdee°t.sí+ite°.++ea

aNr+`¡a.-

Spider Webs As Fishing Nets
By E. W. GUDGER, Associate in Ichthyology, American Museum of Natural History

SPIDERS IN CENTRAL AUSTRALIA
WEAVE 1SFT. WEBS -THESE NETS
WILL OFTEN CATC.1 BIRDS.

ON this page are shown a number of unique methods
of employing spider webs as fishing nets.

In the lower steppes of Central Australia spider

NATIVE SCATTERS ANTS
NEST OVER WEB.
NET, SUPPORTED ON
STCYS, FLOATS DOW N

RIVER.

webs were found so strong that they were annoying to
riders as they rode through the scrub. These webs
stretched across from tree to tree for a distance often
of 12 to 15 feet and reached a height in the middle of
fully 6 feet. The largest spider measured by Spencer
and Gillen in Central Australia had a body 2 inches
long with a span of spread out legs of 4 inches. So
strong is the web of a Madagascar spider that birds are
often caught and held in it.
H. B. Guppy while on Treasury Island was anxious
to get some small fish to send to the British Museum,
but he had no net. His native attendants bent a supple
twig into a hoop and spread over it a strong spider
web found in the woods near by. The hoop was buoyed
up on two parallel sticks, an ant's nest was scattered
over the net and the whole was permitted to float down
stream. The little fish not noticing the transparent
f,
web were attracted by the struggling grubs, and in
jumping at these got their snouts and gill covers entangled in the web and were easily caught.
In Fiji the natives bend a piece of reed into a
hoop and wave the hoop through spider webs until
it is well covered. This appliance used for fishing
is practically identical with that employed on Treasury
Island and described above.
In Trobriand Islands the natives make fishing nets
by winding the web of a spider across the fork of
a shrub. The web is flat when made, but forms a
bag under the weight of the fish. Sometimes one
web is employed and on other occasions several webs
are used. The webs are hung up to dry after use
and may be used many times without breaking. Frequently fish weighing up to three and possibly four
pounds are caught in these nets.
In New Guiana, bamboos are bent into the shape
of exaggerated tennis rackets and left in the bush
where the spiders are the thickest. This accommodating spider finding a convenient framework on hand
uses it for the support of a web whose mesh varies
from an inch square at the outside to one -eighth of
an inch at the center. The native then uses this
"made to order" net.
These facts are given in the Zoological Society
Bulletin, in an article by the author.

I;

IN FIJI THE NATIVES MAKE
NETS BY WAVING BENT
RF.SDS

THROUGH WEBS.

TROBRIAND ISLANDS THE
NETS ARE WOVEN UPON
,N

-ORKED STICPS.

ON TREASURY ISLAND
NATIVES SPREAD A SPIDER WEB OVER BENT
TWIG..
FISH, ANXIOUS TO GET AT FOOD, GET
THEIR GILL COVERS ENTANGLED !N
WEB.

V+.J
:H NEW GUINreA BENT REEDS

ARE LEFT NEAR BëUSH
WHERE SPIDERS APE THICK{
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Latest Styles In Engines
Right: The world's largest and most powerful
electric locomotive has been put into service
on the Virginian Railway. This locomotive in
reality consists of three units semi -permanently
coupled together. The result is a locomotive 152
feet long, 1,726,000 pounds in weight and capable
of exerting 7,125 horse-power. The engines are
made in sections as shown so that they can successfully negotiate curves and can be controlled
efficiently. In order to provide for these gigantic
locomotives, and to supply them with ample power,
the Virginian Railway system has been equipped
to handle both 11,000 and 22,000 volts. This is
supplied by means of an overhead wire and rail
circuit.
The power taken from the overhead wire is fed
into a transformer where the pressure is reduced
from the normal high voltage to a comparatively
low motor voltage. The single phase power is
changed into th:ee-phase and then fed into the
main motors. These motors are comparatively
simple and rugged in construction and are arranged for two constant running speeds of 14 and
28 miles per hour. The three power unit motors
are operated as a single unit and only the controller in the front cab is used.

..Kt,-.
VIRGINIAN

A new

type of radial cylinder air-cooled engine of low weight to
been completed, having been designed especially for the United
One of the engines, delivering 450 horse-power, was substituted
engine with a saving in weight of 285 pounds and a great

t?

horse-power ratio has recently
States Bureau of Aeronautics.
for a 400 -horse-power Liberty
increase in performance.
e

P

Above: The new air-cooled engine. Right: The engine installed in a
Douglas plane. With this engine, the plane could climb at the tremendous speed of 12,400 feet in 141 minutes. Much of this increased
speed is attributed to the doing away with of the radiator and the consequent reduction in head resistance.

1

Left and above: A new super -charger for racing automobiles in
which the rotating .lemer.t revolves 30,000 times per minute and
is 7% inches in diameter. The rim velocity is greater than a mile
in 5 seconds. This device forces a greater weight of charge into
each cylinder, increases compression and thoroughly atomizes the
gasoline.
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Boat for Shallow Water
FLEXIBLE PADDLES,

WEIGHT HOLDS THEM
PRACTICALLY STRAIGHT IN
WATER BUT THEY FOLK ON LAND

111111

MAR

,ié Net

Ín rivers where shoals and rocks are often encountered, navigation is
most difficult and frequent dredging of the river bed becomes an absolute
necessity. However, the use of boats such as illustrated above would
eliminate all trouble. With this boat, no propeller is used. On either
side of the vessel are placed caterpillar chains resembling somewhat
those used on battle tanks. They are equipped with paddles which allow
the boat to travel over the obstructions in the water. One flexible type

it

MI MIRMI
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a/ Ina »Malt,
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of paddle folds up as shown in the upper right-hand corner of the above
illustration and provides traction for the boat over rocks. When in deep
water, these paddles serve as propellers. An optional method of construction is also illustrated. In this the paddles are so rigidly fastened
that they provide propulsion in water and at the same time give traction
on the bed of the river without folding up. Either form of construction
would obviously be of great value in some of our inland vlaters.

Air Cleaner
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Kout Vlastimil.

Hunter's Hat
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Often duck hunters in rainy weather are severely handicapped because of the
fact that the rain blows into their eyes and cannot be kept out by the ordinary
cap visor as such a visor obscures vision. A celluloid insert as above eliminates
this possibility.
-Author please send address.
+04

-/

AIR
INTAKE

.04

PURIFIED)
AIR TO
CAR$UREIER

An air cleaner for carburetors is illustrated at the left.

The dust-ladened air
enters at 1, is whirled by the stationary blades, whereupon the centrifugal force
throws the dirt against the sides of the container from whence it enters the
removable chamber, 5. Clean air, 7, is supplied to the carburetor.

4
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New Sky Writing Method
A new method of sky writing, radically
different from the well known smoke
method, is covered by patents issued to
R. D. Bailey of England. The system
is illustrated herewith. An airplane flying at a height of approximately one
mile or more fires groups of bombs
which, bursting into smoke puffs during
the day or colored stars at night, are so
arranged as to produce letters or numerals as shown in the inserts herewith. The method used is shown in the
A combinalower right-hand corner.
tion gun consisting of several barrels
arranged as shown ejects 'bombs equipped with time fuses so that all explode
simultaneously.
Several units can be
arranged along the lower wing of a
This
plane as shown at the right.
method is superior to others in that it
A
is cheaper and faster to produce.
trained stunt pilot is not necessary for
the operation.

r

26 UNITS NEEDED

St'.ONC BOMBS IN DAYTIME

LETTER

-------

X BEING FORMED

FIRING LEVER

ABOUT

250 FT.--*

a
0-

f-

BOMBS EXPLODING

SIMULTANEOUSLY
BY TIME FUSES

Earth's Surface

A curious phenomenon has taken place near Meeker, Colo. A mountain
2,000 feet high and containing a hundred million tons of dirt and rock
moved as shown in Figs. 1 and 2 at a rate of 2 feet an hour for a space
of 150 yards. The mountain has moved a total of a quarter of a mile

Is

------e,

-----300 FT.
ONE LETTER GUN USED
FOR EACH LETTER

Shifting

in 12 years. Buildings in Mexico City are gradually sinking as shown
in Fig. 3. Tilting to one side, they present serious engineering difficultes.
In some, elevators cannot run. The city is gradually sinking into Lake
Texcoco and in 400 years will probably be below water as in Fig. 4.
-Donald H. Menzel, Ph.D.
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Model of Electrically Equipped Building
Cothplete Miniature Apartment House Shows Application of Electricity to the Home

The beautifully designed and well lighted entrance to this model
apartment house is shown in the photograph directly above. The
lighting equipment, although operated from a six -volt source of
power, was so designed that perfect results were obtained. The
specially built fixtures lost none of their effectiveness through being
operated at this low power. As can be seen in the photograph at
the right, even tiny street lamps were included in this exhibition.

AT the Architectural and Allied Arts Exposition in New York
City, a prominent electrical manufacturing concern had as
its part of the various exhibitions a complete model of an apartment house equipped throughout with electrically actuated apparatus for driving pumps, lighting rooms, operating elevators, ventilating, producing cold for refrigeration and heat for warmth
and for doing many other jobs such as cooking, ironing, etc. The
model was built on a scale of 1 inch to the foot and represented
a modern 6 -story apartment building. Every feature was carefully worked out by architectural engineers and all of the electric
equipment used was designed
by electrical engineers. The
lighting effects were so
worked out as to be quite
perfect, and the scale of
candlepower was such that
each room was illuminated
in exactly the same ratio to
that which a corresponding
sized room in a full sized
house would have. Every
room in this model was
equipped with all the conveniences that could possibly
be found in a modern home.
Tiny switches, lighting fixtures and outlets for attaching electrical accessories
were included in the model.
One of the elevators could
actually be operated. The
equipment for this device
included two traction units
with their motor generators
and control panels built in
exact proportion to stand )0 and full sized equipment.

Above: A view of
the completed model
showing
apartment,
entrance and street
lights.

The photograph directly above is
a close-up view of the upper three
floors of this model apartment
house, the walls of which have been
cut away so that the spectator can
view the complete equipment of the
interior. Notice how every part has
been reproduced in miniature. At
the right, Thomas A. Edison is
shown inspecting the model apartment. He is said to have been well
pleased with the accuracy of every
small detail.

In the photograph above the electrical equipment
placed in the basement of this model apartment house
is being inspected.
Here are to be found entrance
switches, transformers, circuit breakers, motors and
motor generators with their necessary switchboards,
starters and safety switches. The motors drive
pumps, ventilating fans and refrigeration machinery.
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This Months
SHIP HELD FAST

News Illustrated

BY SUBMERGED
LEDGE OF ICE -

BRG

By GEORGE WALL
ANY VIBRATION CAUSL.
IRON WEIGHT TO

BREAK DOTI

The United States Shipping Board freighter Sauges bound from Spain for New York
was impinged on the submerged ledge of an
iceberg and held there for four hours.

Burglars attempting to
rob a bank at Elnora,
Indiana, were foiled in
their purpose by Lewisite gas. The gas was
in a thin walled glass
tube which shattered
when burglars battered
at the combination.

STEEL MIXED WITH
Fad,,

COPPER

4t,

After starting an automobile W. H. Fitzgerald, 72 year s,
Chester, Orange County, N. Y., resident, inadvertently stepped on
the reverse pedal. The
c a r crashed through
the back of the garage,
looped the loop over a
cliff a n d imprisoned
him beneath it. He escaped severe injury.

It has been definitely determined that
iron and steel are almost entirely rustless when a small amount of copper
is mixed with either the iron or steel.
This alloy should save much money.

CAR LAND-.
ING OM TOP

OF DRIVER

OPEN' NGS
CLOSED TO
RUNS

SUN RAYS

--'

AIR
PUMP

CALCIUM CYANIDE
FORMS POISON

BRIGHT

GAS

~SUNSHINE

BOLT OF

4-LIGHTNING
KILLS GIRL

Leonard Miller, a
deep-sea diver, was
overcome by heat
forty feet below the
surface of the Delaware River. The
air pumps had remained uncovered
in the sun. Consequently hot air was
being pumped to
the diver who became unconscious
before he could sig-

BALL

OF

Woodchucks are being poisoned by
the farmers of Sullivan County by
closing all the run openings immediately after a wad of cotton saturated with calcium cyanide has been
dropped in the run. A poisonous
gas forms, killing the animals.

FIRE

A meteorite of unusual brightness

illuminated Pittsburgh's sky like
a full moon for from six to seven
minutes. It was followed by a
trail of vapor resembling the rays
of a search -light. Laymen often
call a meteorite a "ball of fire."

nal the surface. Ice
packs restored him.

OBSERVATORY

A report from France states that a
bolt of lightning from a cloudless sky
killed a girl. American scientists question the authenticity of this report.
Lightning rarely, if ever, comes from
a cloudless sky.

SANDSTORM
RUNS AUTO USING
COAT

ASASAIL

-)»-1.

An unusual stage effect was accomplished
on the stage of the Grand Opera at Paris,
France, when the principal character descended through a cloud of steam. The
steam cloud evaporated over the heads of
the spectators. The effect was enthusiastically received.

«EE
The cartoonist

of the Chicago Tribune,
Johr. T. McCutcheon, recently actually
sailed the Gobi Desert in a fourteen -hundred -pound car. A sandstorm filled the
magneto and carburetor with sand, stalling
the car. The women of the party held up
a sheepskin coat making a sail of it and
after giving the car a start the seventy
mile gale carried it along.

t
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Take Your Own Movies
By JOSEPH H. KRAUS

The photo at the
right depicts the daylight loading of the
new motion camera.
The film cartridge, 2,
is being placed in the
camera. The film is
slid over the pressure
plate, 4. The numeral 3 indicates the
lens of the camera
and
is the finder.
Each roll contains
enough film to produce about 1200 individual
Some of the prints
are so perfect that
they may be thrown
Ilup on a 9 X I2 -foot
screen with ease,
using the projector
shown on this page.
1

pictures.

The above photo shows the motion picture camera mounted on
a tripod and ready for use. The device is small, neat and compact. It does not weigh any more than an ordinary vest pocket
it is developed and
camera. The negative is reversed when
becomes the positive used for projection.

The photo at the left shows
the projector with the housing
removed. Fig. 2 shows the
housing for the 12 -volt lamp
used in the projector. 2A is
the back cover of this housing
with the reflector clearly indicated.
At 8 we see the arm
for focusing the projection lens.
10. The flywheel is indicated at
11 which incidentally acts as a
shutter for the projector, and
the piece of glass at 12 covers
the film take-up reel.

The photo above and to the
left is a top view of the pro-

jecting mechanism. The flywheel and shutter are shown at
11. The lever for framing the picture is illustrated at 9. A strange
feature of this projector is that
instead of wasting many feet of
film when titles for the pictures
are thrown upon the screen, but
one frame is necessary as the
film automatically stops while the
title is being projected. This is
due to the fact that the lever, 13,
assumes the position illustrated
which releases the film engaging
pawl, 14.

The two photos at the bottom
of this page show the projecting mechanism. The numeral
indicates the film which is to be
projected, and the lamp housing
is shown at 2. The film rewind
is integral with the projector and
the handle operating it is shown
at 3. Focusing is done with the
The film take-up is
lever, 8.
automatic and need not be threaded. This is illustrated at 4. Beneath the entire apparatus there
is a resistance and rheostat for
cutting down the lamp current.
1
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This Month's
Latest Devices
o

,r

Wire Former-This clever wire forming machine is a recent development
designed for use in the home or shop.
The machine will form all the various
shapes shown on the pattern above and
will take square or round wire from
No. 24 gauge to No. 3 gauge. The
center pin around which the eyes and
bends are made is stepped to 11 different sizes ranging from 3/32 to
inch in diameter. The face-plate is
graduated to assist in governing the
length of the bends.-H. N. Whitmore.
Milk Bottle Holder
illustrated here.
You signify the milk
or cream you want
by placing your coin
in one of the holders.
A

is

The above photo shows Mrs. E. M. Bolton, grandniece of Sir Humphrey Davy, the inventor of
the Miner's Safety Lamp, inspecting some inventions designed for housewives.

-J.

B. R.

The lamp lock illustrated
above automatically locks
in the socket and secures
the lamp bulb, preventing its removal.

-H.

The swimmer's glove
shown above is made
of canvas
and is
strapped around the
wrist of the wearer.
Due to its web -foot
construction great
speed is possible.

Klein.

The device to
a copyholder
sight reader.
holder has a

the left is
spacer and
The copy magnifying
glass so as to magnify
the shorthand or other
notes.
-George C. Hohein.

Tonsorial Aid-This device is made of
a piece of celluloid which fits the back
of the head. The lower edge of the sheet
can be trimmed square or round. It is
slit vertically, giving it close conformity
to the neck.
The safety razor glides
smoothly over the lathered celluloid and
begins to cut when it meets the hair on
the neck.
-Murray Schick.

The ingenious hand vise pliers,
illustrated here, may be used
as ordinary pliers or as a vise.
When used as a pair of pliers
great leverage is obtained.
The jaws are always parallel.
The thumbscrew makes a vise
of the pliers whenever it is
tightened.

The hand -driven carpenters'

circular

s a w,

illustrated

above, has an automatic
feed which guides the saw
through the cut. The device is fitted with a miter
gauge which holds the work
at any angle.

Above is shown a new type of toggle
battery switch for use in controlling
"A" battery circuits in radio sets. To
install it, but one hole need be drilled.

A flip of the operating lever turns the
current on or off. The switch has a large
wiping contact as illustrated in the cross-sectional diagram above.

www.americanradiohistory.com

The air circulator illustrated above may be attached to any electric
fan. It throws its air

upward,

preventing
drafts.
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Characteristics of Organic Glass

OYSTER
SHELL
WH TE CRYSTAL- PUNGENT LIQUID TRANSPARENT
LINE SUBSTANCE POSSESSING HIGH RESIN (SOLID
COLLOID),KNOWN
OF ANIMAL ORIGIN DISINFECTING
AS ORGANIC GLASS
PROPERTIES

HARDNESS EQUAL TO
TO THAT OF MOTHER
OF PEARL

COLORLESS AND
HIGHLY TRANSPARENT

WEIGHT
¡ORGANIC

¿LASS LENS

GLASS

REFRACTIVE
INDEX BETWEEN
1.54 AND 1.9 SIMILAR
TO THAT OF FLINT GLASS

ORGANIC GLASS

ORGANIC GLASS CAN BE
WORKED ON A LATHE

BENDS

LIVE WIRE
PIANO KEYS
6

GOOD DIELECTRIC
AND INSULATOR

)

II.

p VIII

MADE OF ORGANIC GLASS

I

n.11

NIIII

ORGANIC
LASS ROD,
THE IDEAL
WINDSHIELD

lmuo

f IIIQII:

p

IIIII

ti

Y

II'

ALKALINE
DYESTUFF

COLORED
RESISTANCE TO

SOLUTIONS
CAN BE
HIGHLY POLISHED

ORGANIC GLASS DOES NOT
MELT ON HEATING

CHARS AT

200° C.

CAN BE ETCHED WITH
HYDROFLUORIC ACID OR
CONCENTRATED SULPHURIC ACID

WILL NOT BREAK EASILY
NOT BRITTLE

ORGANIC GLASS
IS VERY ELASTIC

ULTRA VIOLET LIGHT RAYS
PENETRATE EASILY AND PROMOTE GROWTH OF PLANTS

Organic glass, a solid transparent resin, is made by the combination
of a crystalline substance and a liquid and possesses many characteristics that make it valuable for use in places where ordinary glass

ORGANIC

GLASS

GLASS
ORGANIC GLASS WEIGHS '/2 AS
MUCH PER VOLUME AS GLASS

The most important of these points that show
the adv=ntae^s of «°s ne' .yn+h-tic material are graphically shown in
the various illustrations above and described in detail opposite.
would be impractical.
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Rescuing Device for
Divers

.

__.....

When divers come up from comparatively deep water, they are subject to great changes in air pressure. This gives rise to giddiness,
and other attacks. To prevent this,
a sack has been designed into which
the diver is put. The sack, surrounded by heavy iron chains, is
filled with compressed air until the
pressure equals that to which the
diver was subjected in the deep
water. By reducing the pressure
gradually, the diver can be restored.

m.::z<:«

Organic Glass
Pictures on Opposite Page Illustrate Its Many Practical Properties
By ISMAR GINSBERG, B. Sc., Chem. Eng.

GLASS, as we know it, is an inorganic
substance, a substance that will not
burn, that possesses many advantageous as well as disadvantageous properties.
Now along comes a new product, made with
the aid of a new sort of chemistry, a material that has most of the good qualities
of glass and none of its bad ones, a substance that looks like and acts like glass in
many respects, but one that will burn.
It is a new synthetic resin, called pollopas,
made by condensation processes, just like
bakelite and other synthetic resins, by the
action of formaldehyde on a simple organic
chemical, urea. The new resin is perfectly
transparent, elastic, magnifying when made
into a lens, has considerable strength and a
fair degree of hardness. It will not splinter
when broken. It takes a brilliant polish.
It is transparent to the ultra-violet rays. It
refracts light very much like flint glass. It
can be machined and cut with ease. It is
colored readily with various coloring matters.
It is a brand-new substance, something
that has never before been made and in
whose manufacture there are applied new
applications of chemistry and apparatus of
a type never before constructed are employed. Its uses are legion. In the accompanying illustrations only a few of its more
manifest and more important applications
are exemplified. Our readers will undoubtedly find some use for it in their work, no
matter what that might be. Organic glass
is a real chemical achievement
The substance, much of the bakelite nature, is a synthetic resin, to which class of
compound a great deal of attention has been
given in the last few years.
Formaldehyde, which had considerable notoriety in the last few years as a milk preservative, disapproved by health boards, has the
curious property of hardening certain chemi!

cal compounds, producing the synthetic resins
alluded to above by breaking up and re-

combining its own and their constituents.
The record discs of some phonographs now
on the market are an example of a formaldehyde product.
The organic glass we are speaking of is
treated at some length in a little pamphlet
published in Austria and giving the trade
name of the product as Pollopas. It contains a long description of the troubles encountered by the chemists evolving it and
is rather abstruse. When at last they reach
the point where trouble disappears, they regretfully state that the detailed description
of the work has been deposited in a "sealed
document" to prove priority.
The great desire, which appears repeatedly
expressed in the text, is the production of a
substance which can be turned on the lathe.
But the new substance possesses such interesting qualities that its adaptability to lathe
work takes a minor place.
Pollopas is colorless and transparent and
takes a high polish and is very brilliant
when so treated. It passes rays of light of
the ultra-violet region, so in this feature it
can sometimes replace quartz glass.
Its refractive index is quite high, comparable to the highest figure of flint glass,
and lies between 1.5 and 1.9. This variation
makes the new colloid or synthetic resin
applicable to the construction of achromatic
combinations.
It is so soft, however, that it can only
hope to he used for protected and carefully
guarded lenses, as it is a little softer than
calc spar, the transparent crystalline form
of calcium carbonate, now rather a rarity.
Yet is believed that in course of time it
will be applicable for large telescope lenses.
These are objects of the greatest care, and
scratching is hardly to be apprehended in
their case. The phonograph disc spoken
.

of above is of about the same hardness.
Its specific gravity is 1A4 or about onehalf that of some varieties of glass. It is
lighter than ivory, whose specific gravity is
1.7 to 1.9.

It is very strong and highly elastic. Its
heat conductivity lies between that of glass
and of porcelain; it conducts heat better than
crown glass and worse than porcelain. Its
electrical conductivity is too high to make it
of use as an insulator, but hopes are entertained that it will be improved in this respect.
On being heated it chars at a temperature
of about 200 degrees C. (392 degrees F.)
so it is comparatively safe in regard to fire
and ignition.
A curious feature is that it can be etched
with hydrofluoric acid or concentrated sulphuric acid.
By stopping half way in the production of
the solid product, a colloidal solution is obtained which can be used as an ingredient
in a borax solution of shellac as an adhesive
and for the manufacture of lacquers.
Another everyday use is for the windshields of automobiles, as it will not splinter
when it breaks.
Every day we read in the newspapers of
auto accidents in which the occupants have
been severely cut, if not mortally injured by
flying glass. Organic glass will find hundreds of other uses such as for decorative
purposes, etc.
There is an old story to the effect that
in ancient days a sample of glass which
could be hammered and bent without breaking was shown to one of the monarchs, who;
the writer believes, is said to have killed
the inventor to prevent interference with the

regular glassworks of the country. Correctly or incorrectly told, this story is decidedly uncertain, but it is interesting to
know that malleable glass has now been
produced.
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Reversed Astronomy

SOLAR ECLIPSE
AS SEEN IN NORTHERN HEMISPHERE

MOONS IMAGE MOVES ACROSS
SUN FROM RIGHT TO LEFT

1

NORTH
POLE_,

MOON'S
ORBIT
1

How

ton

the

direc-

and position
cf the moon differ in the two
hemispheres.

EAST x

(LEFT)

ONE of the first things that impresses a
visitor going from the north temperate zone to South Africa, South America
or Australia is the apparent reversal of
familiar constellations that have been seen
in the southern heavens. In addition to
many southern constellations he will find
many of the familiar constellations of the
northern hemisphere but in unaccustomed
positions. Even the sun and moon do not
look right to him. The crescent moon in
the western sky is on his left hand, whereSOUTH
as in the northern hemisphere it is on the
POLE
right hand. The sun crosses the meridian
to the north of the zenith instead of to
the south, its daily motion is from his
FINISH
START
right to his left, in a counter-clockwise
direction; instead of from left to right or
SOLAR ECLIPSE AS
clockwise, as is seen in the mid -latitudes
SEEN IN SOUTHERN
of the northern hemisphere. It is not difHEMISPHERE
ficult to see why this is so and a glance at
.MOONS IMAGE MOVES ACROSS SUN FROM
the accompanying illustrations will assist.
LEFT TO RIGHT
In our northern latitudes we must face
south to observe the sun, the moon and the equatorial and
zodiacal constellations cross the meridian. Here the motion
of the heavens appears to be from left to right or clockwise.
In the southern hemisphere we must face north in order to
observe the same heavenly bodies and they will cross the
meridian to the north of the zenith. This places east on the
on the right and west on the left. As shown, views of solar
eclipses differ in the hemispheres for the same reason that is
given above.
-Isabel M. Lewis, M. A.

SCORPIO
WEST

c

(LEFT)*,

^Ane
THE Scorpion lies south of the celestial equator and the

northern observer sees the long line of stars that constitute.
the creature's tail trailing southward toward the southern horizon. This can be demonstrated by the use of a card upon which
a reproduction of the constellation is drawn. Holding this in
different positions and toward first the northern and then the
southern horizon, the reason for the reversal of the constellations when viewed from different places will be seen.
At the right is shown the same constellation, Scorpio, as it
appears in the southern temperate zone in mid -winter. It appears
above the northern horizon, the tail, instead of pointing toward
the horizon as above, is directed away from that line toward the
zenith, while the fiery Antares that is above the line of stars
that constitute the tail of the Scorpion in our latitudes is below
the same line of stars when viewed in the southern hemisphere.
In the southern hemisphere, this constellation crosses the northern heavens in a counter -clockwise direction.

'-

;'

#* EAST

{RIGNTJ

ANT ARES

OBSERVER'S NORTHERN
HORIZON

SOUTHERN
OBSERVER

Science and Invention for October, 1925

523

N

SOUTH OF EQUATOR

ZENITH
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OBSERVER'S NORTHERN HORIZON
FIG.i

PARTS

A

y

root CLIPS

HANGWASH
IN

WELL!
DARK

-U

BLEACHED

PRINT

DRYFl

PLACE

FIG_7

ENLAR6MENT
ON BROMIDE
PAPER FAINTLY
DEVELOPED

WHEN MADE'
PLACE IN SOLUTION
OF- WATER, 100 P
MERCURIC CHLORID

Magic Painting
sheet of white paper is pinned to a drawing
board, supported on an easel as shown. With a
large brush the exhibitor paints on the paper
and in a few moments hands a large black and
white painting to the audience. The secret of
the performance is as follows: An enlargement
of the size that the "painting" is to be, is made
on bromide paper from a negative, and developed
only faintly. After fixing and washing, the print
is bleached in a solution of 100 parts of water
and 5 parts of mercury chloride. Wash thoroughly and the sheet will appear white. Dry in
darkness. The solution that is used by the operator for bringing out the illustration is 15 parts
of sodium sulphite in 100 parts of water.
-C. A. Oldroyd, Rep. 4433.

when

viewed first
from one

OBSERVERS NORTHERN. HORIZON

r.-- _-'-----jf****----`*

'k.

ap-

_

ed

RIGHT

RIGEL

*

true
Orion, Taurus and the

invert-

E

LEFT

REGULUS

*

of

apstars,
pears to be

DENEBOLA

w

F

DENEBOLA

"LEO"

RIGHT

"LEO"

LEFT

group

----*

*

TOS

G.3

BLEACHED

PRINT
TACKEDT
DRAWING

BOARD
EASEL

GLASS COÑTÀINER
SOLUTION OF
15 PARTS SODIUM
SULPHITE IN IOO

be'PARTS OF

WATER..

Renovating
Furniture
The kiddies' table and chair illustrated at the
extreme left were made from an old table and
chair that outlived their usefulness to the grownups. First the legs were cut off so as to reduce
the height sufficiently, a few nails and screws
were judiciously distributed among weak joints
and a coat of paint made a very presentable set
out of some old furniture that was slated for the
junk pile. The pretty little dresser which is also
shown is an old kitchen table which has been
given a coat of enamel and decorated with a curtain of cretone.
-S. Goehns
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Visibly, we were free, with open,
unbarred arches and casements.
But to pass through one of them,
the barring current struck you
like a wall, with darting sparks
when it was touched.

Tarrano the Conqueror
FOURTH INSTALLMENT

By RAY CUMMINGS

First American & Canadian Serial Rights

CHAPTER VII
SYNOPSIS
THE story opens in the year 2325 and is
related by Jac, a writer of that time, em-

ployed by a large news organisation of Great
New York. On the afternoon of May 12 of
that year, the President of the Anglo-Saxon
republic is murdered in the midst of a
speech. This happened at 5:10 P.M. At 6:15
of the same day the ruler of Allied Mongolia is murdered. Ten minutes later the
leader of the negroes of Africa is killed while
asleep. This leaves the earth without leadership. Jac. and Grayson, a co-worker of his.
suspect that the murders are the result of a
plot on the part of the inhabitants of Venus.
At 8:26 the mail from Venus lands. At 8:44
a message by helio from that planet announces the murder of the ruler of the Venus Central State. A warning comes with the same
message and reads in part, "City being atTarrano, beware . . . .
.
tacked .
." The message
you are in danger of
stops at this point and further communication is impossible.

PRISONERS OF THE TOWER

ROM the garden where Tarrano was
talking with Elza, the Marsman
Wolf gar led us to the tower in which
Quite
we were to be imprisoned.
evidently it had been placed in readiness for
us. A tower of several rooms, comfortably
equipped. As we crossed the lower bridge
and reached the main doorway, Wolf gar
unsealed a black fuse -box which stood there,
and pulled the relief -switch. The current.
barring passage though every door and
window of the tower, was thrown off. We
entered. My mind was alert. This man of
the Little People could not again turn on
that current without going outside. Once

F

At 9 P.M. Jac is summoned to Northeast
Island, Off the coast of Maine, by a Dr.
Brende. He goes and is welcomed by the
Doctor and informed that the Martian ruler
of the Little People had also been assassin-

it was on, like an invisible wall it would prevent our escape. But now-could not Georg
and I with our superior strength overpower

this smaller man?
I caught Georg's glance as our captor
led us into the lower room-an apàrtment
cut into the half -segment of a circle. Georg,
at my elbow, whispered: "No use! Where
could we go? Could not get out of the

city-"

The hearing of the Little People is sharp.
Wolf gar turned his head and smiled. "You
will be quite secure here-do not think of
escape." His bronzed fingers toyed with a
cone at his belt. "Do not think of it."
Soon he left us, with the parting words:
"You may use the upper circle of balcony.
The current rises only from its rail." He

Tarrano showed no emotion, save perhaps a
"You are decisive.
flicker of admiration.
You have many good qualities, Georg

Brende

ated and at the same time communication
liad become impossible with Mars.
Tarrano, the Doctor states, was at one tinte
a lower official of the Cold Country of Venues.
The doctor then announces that he, Brende,
has perfected a medical method whereby
human beings may be kept from growing
old.

Unable to communicate with the Doctor's
laboratory in northern Siberia, they set out
for that point in Brende's aero. Arriving
there they find no one outside and upon entering the laboratory building, are set upon
by a group of "Venus -men."
In the ensuing battle, the Doctor is killed
and Jac, Elea, the Doctor's daughter, and
Georg, the Doctor's son, are taken from the
laboratory by Argo, a Venus -man. They are
transported in an aero to Venia, a city on the
earth inhabitated by people of Venus. Here
they meet Tarrano, who orders Jac and
Georg imprisoned, keeping Elsa in his presence. He starts to make love to Elsa,
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smiled and left us. A pleasant smile; I
felt myself liking this jailor of ours.
We took a turn of the tower. There were
three bedrooms; a cookery, with food and
equipment wherein evidently it was intended
that Elza could prepare our meals; and two
bath -apartments, one of them farily hi/curious, with a pool almost large enough for
a little swimming; tubes of scent for the
water and the usual temperature rods.
"Well," I remarked. "Obviously we are
to be comfortable." I was trying to be
cheerful, but my heart was heavy with foreboding nevertheless.
"How long do you
suppose they'll keep us here, Georg? And

what-"

His impatient gesture stopped me. His
mind was on Elza-alone down there in the
garden with Tarrano. As was mine, though
I had not wanted to speak of her.
There was an instrument room, up the
circular incline in the peak of the tower!
We heard the hum of it; and when we went
up there, the first thing we saw was a mirror
tuned in readiness for us to view the garden
we had just left. This strange Tarrano,
giving Georg the visible proof that he would
keep his word and not harm Elza. We could
see in this mirror the image of the scene
down there-Elza and Tarrano talking. But
could not hear the words-those were denied us. We saw the culprit brought in;
the punishment with the white-hot wire -lash,
and a few moments later Elza was with us.
During the hours which followed, we
made no attempt to escape. Such an effort
would have been absurd. The current controls were outside, beyond our reach. Visibly, we were free, with open, unbarred

525

We stood motionless, breathless.

A

moment; then into
the room came
Wolf gar. He did
not speak. Advancing close to us as
we stood transfixed, he jerked an instrument from his
b e 1 t. It whirred
and hummed in his
hand.
The room
around us went
black-a barrage of
blackness and silence, with ourselves and Wolfgar
in a pale glow
standing within it
as in a cylinder.
The isolation -barrage.

arches and casements. But to pass through
one of them, the barring current struck you
like a wall, with darting sparks when it was
touched. As Wolfgar had said, we had
access to the upper balcony; the waist -high
rail there, with its needle -points of electrodes, sent up a visible stream of the Nth
Electrons-a dull glow by daylight; at night
a riot of colors and snapping sparks mounting upward.
Through this barrage an inner vista of
the city was visible; towers, arcades, landing-stages and spider
bridges a hundred feet or
so above us
the lower
levels beneath, and through
a canyon of walls we
could just make out a
corner of the ground plaza, with its trees and
beds of flowers.
A queerly flat little
city-tropical with
banana trees and vivid
foliage in every
corner plot of
the viaducts. At
night it was
beautiful wit h
;

its

romantic

spreading lights
of soft rose and
violet tubes, and
there was a fair
patch of o p e ri

sky above us-a
deep purple at

night, star strewn.
Under

other

circumstances

imprisonment would not
have been irkou r

some. But

But now, if we
were watched, we
could not help it;
we would have to
take the chance.
The figure of the
girl showed plainly
down there through
the other casement.
And again, wit li
slow -moving white
arms she began to
semaphore.
J

these hours, most critical of any of history
for the nations of Earth, Venus and Mars,
unfolded their momentous events while we
were forced there to helpless idleness. All
sending apparatus of our instrument room
was permanently disconnected. But the news
came in to us from a hundred sources-rolled
out for us in the announcers' droning words ;
printed for permanent record upon the tapes
and visible images of it all constantly were
flashing upon the mirrors.
We spent hours in that instrument room
-one or the other of us was almost always
there. Save that we were ourselves isolated
from communication, we were in touch with
everything. A whim of this Tarrano; perhaps a strain of vanity that Elza should see
and hear of these events.
So much had occurred already during
those hours of our trip over the Polar ocean
and back that we scarce could fathom it.
But gradually we pieced it together. Underlying it all, Tarrano's dream of Universal Conquest was plain. In the Venus Cold
Country he had started his wide -flung plans.
Years of planning, with plans maturing,
slowly, secretly and bursting just now like
a spreading ray -bomb upon the three worlds
at once.
In Venus, the Cold Country had conquered its governing Central State. Tarrano's army there was in full control. The
Helio Station in the Great City was now reinstated. The Tarrano officials had already
set up their new government. With notification to the Earth and Mars that they demanded recognition, they were sending the
usual routine helio dispatches and reports,
quite as though nothing had occurred. The
mails would proceed as before, they announced; the one due to leave just this
afternoon for the Earth was off on time.
It was all very clever propaganda for our
Earth -public consumption. Tarrano who
was visiting our Earth at present, they said
-had been chosen Master of Venus. His
government desired Earth's official recognition, and asked for our proclamation of
friendliness in answer to their own. The
present Ambassadors of the Venus Central
State to the Earth-there were three of
them, one each in Great -London, Tokyohama and Mombozo-this new government
requested that we send them back to the
Great City as prisoners of the Tarrano
forces.
Other Ambassadors, representing
the new government, would be sent to the

-

Earth.

All this occurred during the first few hours

of our imprisonment in the tower. And
during the day previous, at 7 P. M. this
night -70° West Meridian Time-the Governments of our Earth met in Triple Con (Continued on page 558)
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Scientific Problems and Puzzles
By ERNEST K. CHAPIN

--

Correction notice. In problem No. 5, published under this head in the September issue,
The solution
a mistake was made in giving the answer to the problem of the levers.
of the problem as given was correct up to the calculations involving the third lever.
With 100 pounds applied to B on this lever, the correct weight that would balance it
at C should be 33 1/3rd pounds instead of 25 pounds.

-_

---

--

If the speed of an automobile
equals the number of telegraph
poles passed in 90 seconds, how
far apart are the poles?

As water constantly drips from a faucet into a
pan of water, a note of distinct pitch is heard. It
is musical in character. Can you see any reason
for such a note being produced?

Blow-outs are more frequent in hot weather
than in cold weather. Is this increase due to
an increase in pressure that results with the
rise in temperature of the air in the tires?

What produces the hammering sound often
heard in a steam radiator?

STRING

. t_'..

tr'J

`..

,

How fast must a motorcycle in Fig. 6 go to
prevent the rider from falling off at the top
of the 50 -foot circle? The machine in Fig. 7
rotates the ball and can lengthen or shorten
the string. Suppose the motor rotates at a
constant speed, what effect would shortening
the string have?

Directions an co m ponying cleaning
fluids for clothes always tell us to rub
the cleaner toward
the spot but not
across it. Why should
this procedure be
necessary?

SALT

Is he distance between
the atoms in a crystal
of alt a thousandth, a
hundred -thousandth, or
a millionth of an inch?

T w o pendulums a r e
identical in all respects except that the
bobs are of different
material and weight.
Which pendulum, if
either, will swing
faster?

(Answers to these problems given on page 585)
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Mathematical Cross -Number Puzzle
Here you are, cross -word puzzle fans, here is a puzzle that will tax your
ingenuity to the utmost. The answers are given on page 587 but for your
own sake do not refer to them until you have finished the puzzle or exhausted
your fund of information. This puzzle is radically different from the usual
type in which letters are inserted in blank space to form words. In this one,

HORIZONTAL

2-The current Year of Grace.
6-One perch; aecimal after the second

11-One more than a
ing it.
13-Take the number

the number of miles in the earth's
(The last figure
equatorial circumference.
is 9.)
for
the
State of Mary17-Take the abbreviation
land and add seven thousand to it.
19-An M, a C, an X, and a personal pronoun
of the first person singular.
21-Boiling point of water, Centigrade.
22-Inches in a meter; decimal after the second
figure.
24-The Year of Our Lord it will be MCX years
from now.
26-The cube of 4.562; nearest whole number.
27-The age of President Coolidge.
28-Add two to the product obtained by multiplying together the digits 34568.
30-The current year according to the Byzantine
calendar.
32-The prefix denoting "doubly," "twice" or
"two fold."
34-The year, according to the Jewish calendar,
beginning September 18, 1925.
36-The centennial year of this country.
38-The millenial year of the discovery of
America.
40-The year when Napoleon met his Waterloo.
42-Twice the number of shillings in a British
guinea.
44-A couple of M's, and then add three.
46-The current year according to the Mohammedan calendar.
48-The period of time, usually expressed as "The
Days," between Napoleon's return
from Elba and Waterloo.
50-Fifty-two feet more than a nautical mile in
117 to

II

56-Twenty-eight

sixty-fourths

58-The number

of days from

decimally

19

18

17

22

23

28

27

38
43
4-8

49

50

54

55

31

36

35

45

37

41

4-2

46

47

56

58

57

62

6!

59

63

64-

65

66

68

67

ex-

any given day

February (not leap year) to the same
day in June.
59-The number of feet in 1110 and 1/6th fathoms.
in

69

70

71

61-A millennium.
63-The number of the Commandments.

65-47.328 cords expressed in cubic feet; nearest
whole number.
67-Twelve feet less than a quarter of a mile.

69-"That

was the year when Lisbon town,
Saw the earth open and gulp her down."
(Apologies to Dr. Holmes.)

70-Fifty-seven minutes expressed in decimals of
a degree; decimal in front of the first figure.
71-Boiling point of water by the Centigrade
thermometer.

VERTICAL

1-Inches in a rod.
3-Square three hundred

and- eleven and a half;
nearest whole number.
4-The number of cubic feet in a cubic yard.
5-Divide the present Year of Our Lord by
3.85; then add one.

7-One kilometer in miles;
the first figure.
8-Square root of 3025.

.
53

52

51

60

26

25

4-0

4-4

10

-

21

30

34

9

16

20

24

39

8

15

29

33

32

feet.

52-The square yards in an "are"; decimal just
before the last figure.
54-The year before the twentieth century started.

13

12

7

6

5

14

saw -horse with a C follow-

yard.

pressed.

4

3

figure.

of cubic feet required to
fill a lot 60 feet by 80 feet, 1.6 feet deep ;
then add the number of cubic feet in a cubic

15-Add

2

1

definitions are given which, by dint of hard thinking, can be worked out into
numerals which numerals are inserted in the correct order in the blank spaces
and which will line up both vertically and horizontally in the same way as the
letters do in the ordinary cross -word puzzle. The first answer, 2 horizontal,
is 1925. We have named this new brain teaser "Cross -Number Puzzle."

'

decimal in front of

23-Multiply together the digits 988973; then
multiply the product by 7.213; and subtract

cubic decimeter expressed in terms of a
cubic meter; decimal in front of the first
figure.
10-Twenty years ago.
12-Multiply the number of inches in a mile by
2.4; then add 1238.
14-Add 8312 to the cube of 89.
16-Eighty-seven less than the square of three
hundred and thirty-one.
18-The square root of .00$1 ; decimal in front
of the first figure.
20-The number of the digits for which we are
indebted to Arabia.

25-45128 and 5/12ths pounds in Troy ounces.
27-Four more than the abbreviation for Long
Island.
29-The number of cubic feet in three and five

9-A

30 from the

twenty-sevenths cubic yards.

31-Ten more than two stone.
33-Subtract 9104 from seven times the number
of minutes in a circle.
35-Take 9929 from the number of acres in 30
townships.

37-The number of minutes in a year (not leap
year).
39-An hour and a half in minutes.
41-The number of years it will take a dollar
at

To Keep Garden Soil Moist
To keep garden soil moist,
says Dr. Karl Schultze,
disks of newspaper were
placed around the various
plants as shpwn at the left
immediately' after the soil
was watered in the usual
manner. A slot was cut
in the disks to facilitate
placing them around the
plant stem. The slot
should be made to point
away from the wind and
often a little soil placed on
the side toward the wind
will aid in preventing the
disks from tearing.-Die
Umschau.

result.

5

per cent. compound interest to be worth

$1.88.
43-Six egos in a row.

-

45-Abbreviation for the Philippine Islands; deci-

mal after the first figure.
47-Add 5777 to the cube of 74.
49-The square root of .0064; decimal in front
of the first figure.
51-Two poles.
53-The number of days from any given day in
June to the same day in September.
55-Subtract seven from the number of sheets
of paper in 403 quires.
57-Take the number of cubic inches in three
cubic feet and subtract 174 from it.
60-Ten times the standard abbreviation for an
intransitive verb.
62-Simple interest on $100 at 4 per cent. for
three days; nearest cent -decimal before the
first figure.
64-Simple interest on $100 at 5 per cent. for
5 days; nearest cent-decimal before the first
figure.
66-Fifty-one minutes expressed in decimals of
a degree; decimal before the first figure.
68-An L and three saw -horses.
(Answers on page 587)
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GYC

66

99

THE MAN WHO

MYSTIFIED

Prince of Wales, Ex -President
Harding, Taft, Roosevelt,-Pres.
Coolidge and other celebrities
Writes Exclusively for
SCIENCE AND INVENTION

c.
(-4«
The performer

CYLINDER OF
GAS ATTACHED

31

OF

A

To Hypnotize Patient.
10 ,Miles Away, by Radio

SERIES

attired in an Oriental costume makes several passes
a large celluloid ball. Then, pointing his finger at the ball, the

over
ball
ball,
The

TO HARNESS

NO.

Danninger Will Attempt

spins up into the air. He continues to point his finger at the
causing it to float before him as he walks among the audience.
secret lies in the compressed air harness hooked to his back, the
hose from which terminates at his sleeve.

Mysterious table rappings can be easily produced by employing the
harness shown here. A lead hammer secured to the harness as illustrated is operated by the foot of the performer. The beauty of this
trick is that the spirit raps may be produced at anyone's home, using
any table and the performer need not be seated. The harness is turned
around on the body when not in use.

LEAD HAMMER
COVERED WITH

FELT
LEATHER
LOOP
1

THREAD

(

TABLE

HAMMER
THREAD AND
LOOP TO FOOT

DRINKING

GLASS

4-44*

MIRROR

The performer demonstrates a remarkable "disappearing lady" act. A
girl in a swimming suit leaps into a
large tank made entirely of glass which
contains enough water to come up
to her neck. Spectators are invited
from the audience to surround the
tank and make sure that she cannot
escape through the back or over the
top of the tank. Curtains are now
drawn, a shot is fired, the curtains
are raised and the girl is gone. The
details of the system are illustrated
below.

STRING

HANDKER-

CHIEF

t-4lE
silk handkerchief is made to
disappear from a glass and to
reappear therein in the manner

TANK
OFF

A

here shown.

The glass contains

mirror partition. The silk is
placed in front of the mirror.
Pulling the string attached to

a

STRING
OFF STAGE

the silk piece causes the kerchief to leap into the other half
of the glass. Pulling the other
string attached to the revolving
disk, turns the glass, bringing
the kerchief into view again.

STAGE

4

STAGE
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Everyday Chemistry
By RAYMOND B. WAILES
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No, because they contain an organic chem.
ical, napthol sulphonic acid, which screens
out the ultra-violet rays of sunlight.

'
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RUBBER!
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ANTI DOTE?
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A
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Vinegar when added to cigar or cigarette
ashes produces bubbles of gas which prove
in a measure that potassium carbonate is

present.

of

WHY DOES
WATER SIZZLE

=

III

c_.-z.---"W

f

LON

IT

BEFORE
SOIL$

III

"universal" poison antidote is: Iron sulphate, 4 ounces; magnesia, 2 ounces; animal
charcoal, ounce; and water, 20 ounces.

i'

CII

0_-,1

y

m.

9i

ASHES

4

Potassium when in contact with water
liberates hydrogen gas so violently that
'he hydrogen ignites and possibly L+he metal
burns also.
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I,IJI

IG,ARETTE

POTASH.
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TEST
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COCOMAE

WITH CT?

\
S

WHY NOT A UNIVERSAL

Forms of red dye have recently been found
to act as highly efficient germicides. Mercurochrome is an example.

WHAT METAL
WILL TAKE

, \'

Because red rubber contains antimony sulphide which makes the material able to
withstand rather high temperatures.

ELEMENT

DOESN'T LIKE

`

.

/

Helium, the non -inflammable gas used in
dirigibles, has never been known to combine chemically with other elements.

i
'

.

IN A BALLOON

WHY ARE HOT WATER.

/-----\

4

Dn /7.' /2-"":)1,)7)1Ì1,;°

FOR

IODINE?

np-.

BOTTLES USUALLY OF RED

/ /f//,

Jld»

x,

/ !l.:'i//,i1,!
=

-

ÌÌÌÌr pp1.
1,r ÌÌÌ ¡rnrr,,,.

FAKES?

.

BVY

pp

USED THE

NEW SUBSTITUTE

/

s

I

-

J.a,/
ham._

_

l\..,0,,.........-m%
,

15

THE

°SHARPEST» SAS ?

ill

The sizzling that is heard when water is
heated just before it boils is due to the
escape of the air dissolved in the water.

WHAT IS
JEWELER'S
RC'UC1E

WHAT

t

?

Hydrogen

gas will pass readily through
the walls of a red hot platinum tube, leaving the platinum walls unaffected.

15

THERE A eSECRET

CHEMICAL"
IN BULLET

PROOF CLASS!

PAYING TELLER

,r

'`'

Because soapy water is alkaline and therefore will tend to destroy the zinc coating,
leaving the iron exposed to rust.

This is nothing more than iron rust or
ferric oxide almost molecularly pulverized
and it is used for polishing jewelry.
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Two sheets of glass are combined
with a sheet of celluloid between them,
giving resiliency to withstand sharp blows.
No.
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The Latest

Auto Devices

CAR VENTILATORAbove is shown a new
car ventilator. It will
give fresh air yet keep
the rain out. Made of
steel with enamel finish
they are easily installed
and do not interfere with
the windows.

-C.

GAS TANK FILLER-A
simple device has been invented for the gasoline tank
on a Ford. This appliance
is attached to the ordinary
gasoline tank and the gasoline may be poured in while
the driver remains in the
front seat. A diag:am of
the improvised funnel-like
device is illustrated in the
drawing at the right.
-John B. Roswick.

G.

Percival.

HANDLE LIGHT-We show above

a new type
of handle light for automobiles which can be installed in a few minutes. It is substituted for the
door handle and is a parking light as well.. The
lamp is controlled from the dash.-C. G. Percival.

AUTO

COMPASS-

Something entirely new for
the convenience and comfort of the auto driver and
particularly for the tourist
is the auto compass which
may be attached to the
top of any closed car to
show at a glance the exact direction in which the
car is moving. Used in
conjunction with the road
map, it eliminates any
confusion in the mind
of the driver as to the
direction in which the
route lies.
-C. G. Percival.

HEAD LIGHT GLARE PREVENTER-The device illus,rated above may be employed on automobiles even though
view types of lenses are not being used. The construction
of metal causes all the light to be shot down upon the road
and one need not change from bright to dim lights as these
shields protect the other motorists and pedestrians.

¡SPARK PLUG
WRENCH
This

-

wrench has a handle
connected to t h e
socket by a swivel.
One can swing instantly from a horizontal position to vertical. -A. P. Child.

MAGNETIC PICK-UP-

A long rod, which can be

safely bent into any shape
and a magnetizing device
controlled by a thumb
switch, the coil of which
is connected to the storage battery of the automobile, forms this device.
It can pick up nuts and
bolts from places hard to
reach with the hands.
-Allen P. Child.
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California's "Magnetic Hill" A Myth
By EDWIN SCHALLERT

In Hollywood, Calif., there exists a curious optical effect that has puzzled hundreds of motorists. At a
place known as Magnetic Hill, it is said that cars are drawn uphill by a mysterious magnetic force.
This is explained in the diagram below. Photographs of the hill are shown above and a sign that is
located at a curve is shown at the right. In photograph 1, the car is apparently headed down hill, but if
the power is shut off, it will coast backwards. The approach to Magnetic Hill is up a 15% grade and
when the corner is turned, the motorist seems to be still proceeding uphill. In reality, he is on a 2%
down grade. The effect is entirely optical and is aided by the effect of the two curves and grades.
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Auto "Stop" and "Turn" Signal
FRONT

REAR
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Rear view of signal.
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LEFT TURN

right turn and left turn signal combined with a tail light has recently appeared
is operated by a manual control located at a convenient position on the dashboard of the car and in proximity to the switch, by means of which the driver dims his lights.
The diagrams above show the appearance of the signals when in action. One is mounted on the
front and one on the rear of the car.
A new type of stop,

on the market.

Front view of signal.
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Scroll Saw from Sewing Machine
6LADE TIGHTENER

/SAW

ARM

1111,1,111111

of

'

0

I

G

rT-I'1

A few pieces of scrap iron
and strips of hard wood

- BLADE CLIR

will enable anyone to
build a handy and serviceable foot -power scroll saw,
if they follow the drawings given herewith.

TABLE

SEWING MACHINE HEAD

G

The plate covering the left end of the sewing machine arm is removed,
exposing the crank stud to which the short arm shown is attached. The
recriprocating motion thus obtained is transferred through the various
arms to the saw blade. The latter is of the 6 -inch-long type and can be
obtained at any hardware store. Tension is applied to the blade by means

adjusting screw shown. The table may be a disk of wood or steel,
according to which is easiest to obtain. The iron bracket supporting it
must be rigid in order to insure the production of good work on the
finished machine.
-Harold Jackson. Rep. No. 2903.
of the

Imitating Carved
Wood
Imitations of carved wood can be used for
panels ornamenting small doors, cupboards, etc.
The material used is wall board or heavy cardboard, although it is possible to glue several
pieces of thin cardboard together to obtain the
required thickness. A mold is necessary, consisting of heavy glass or metal in which the
design has been pressed or stamped. Soak the
material to be used in water and place the mold
on the surface. Place heavy boards on either
side of this assembly and clamp tightly together
with several clamps. Leave over night, and in
the morning the design will be found pressed
into the cardboard.
-Dr. Ernest Bade.

Lathe

FACE PLATE

REST BABBITT

'dItl111I1
'NNnnII

With a little ingenuity and patience, anyone
handy with tools can produce a foot -power
wood turning lathe that will give excellent results. The materials used consist mainly of
pipes, pipe fittings and iron rods. Wood strips
are used for the treadle and the mounting bases.
The wheel from which the belt transmits the
power to the face plate may be an old wagon
wheel equipped with a heavy iron rim so as to
give a fly-wheel effect. The bearings consist of
pipe tees filled with babbitt. The latter metal
may also be used for holding the adjustable tail stock screw in position. The details of the tool
rest are shown. Here again pipe fittings are
used in the construction. The tool rest may
be purchased or made as desired.
-Author please send address.

III

FACE PLATE
1"PIPEtTURNED) REST

\

BELT

FA

S

nl--r_
3/8PIPE

34TEE
EE

HEAVY IRON RIM

ROLLER BEARING
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Helpful Laboratory Hints
By RAYMOND B. WAILES

A smoothing hammer

made from pipe fittings. Head is filled
with lead.

Rubber tubing fitted over the
handles of pliers insulate them for
use in electrical experiments. The
rubber also provides a good grip.

from an electric
passing
through copper sulphate
and ammonia solution
produce white light.
Rays

light bulb

For collecting gases a bridge
is soldered across a vessel.
T h e gas tube protrudes
through a hole in the bridge.

))))->

e
Pipe

cleaners

small

b o r e

are very handy
f o r
cleaning
various chemical
accessories such
as funnels. pipettes and other
tubes.

J1-1/1-1-1////

///f

.S)

Pointed tools should
be protected with a
cork to prevent dulling and injuring of
the ends.
Erasable labels for bottles can be made by grinding a spot
on the glass with a wet grindstone or whetstone. A pencil
is used to write upon the roughened surface so produced.
The markings can be quickly and easily erased.

Scratch glass tubing
with the back edge
of a hacksaw blade.
Break the tubing between the fingers at
this point.

.
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Building the Motor Hoop
By JOHN GALEN BARBER

60"TIRE MADE OF TWO 30"X
CASINGS: TUBES IN
SAME WAY

3"

BEVEL

RIM - MADE
FLATTENED OUT

SOLDER

OF TWO SMALL RIMS
TO

54" RADIUS- BEVELED
AND

WELDED.

SECTION

PULLEY TRACK

BENT TO OUTSIDE DIA. OF 54" ON
BLACKSMITHS TIRE -BENDING MACHINE

T

RACK

SECTION

1

OF.

RIM

W -SPECIAL VALVE USED - MADE BY
SOLDERING TOGETHER TWO SECTIONS:
PASSES THROUGH 2" SLOTS IN RIM

AND TRACK.

STEEL ROD

5 -MAKE ONE
LENGTH (APPROX)48än

VIEW OF PULLEYS
AND HOUSINGS

TOP
II

C- MAKETWO
LENGTH(APPROX)

47g

X8x4

INNER RING SEGMENTS

-

BRONZE BUSHING

8 STEEL

/(

i

SHAFT

STEEL BOLT-,-

-L=PULLEY

FOR DRIVE
BELT APPROX. DIA. 2"

ENDS
FLATTENED
AND DRILLED

16

HOLE FOR MOTOR LUG

I

2z"

re-,

X

BOLTS

DRIVE

PULLE

?T6 COLD -ROLLED
STEEL

MAKE TWO

16

i6 HOLE

MQ

FOR PIN

Q

DRILL

3"x2"
16 LEATHER
FACING PUT ON

IS

WITH RIVETS

OR

CEMENT

MAKE. FOUR

PULLEY

HOUSINGS J

le

-T

Ifi

11

The motor hoop is an interesting idea as well as a practical vehicle. It
will give efficient, economical service and is capable of traveling at a
speed of approximately 35 miles an hour or more. The device has been
so designed that those parts generally found in a small service station or

garage could be used for the construction of this vehicle and the mechan ical ability for building it is usually available locally. There is no doubt
but that it would attract considerable attention. It will ride smoothly
and can negotiate bad roads with ease.
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STEERING WHEEL STANDARD
AND MOTOR SUPPORT

16' WHEEL

-D

MAKE

BOLTED TO
OUTSIDE OF J

G

TWO

STEERING WHEEL

14

3',

Z.

X

I'

COLD ROLLED STEEL

ADAPTOR

CLUTCH LEVERt
PIVOTS HERE

BOLT

-

CROSS -PIECE

16

FOR SEAT -R
MAKE TWO

1-4

1-1.4

gDRILL

DRILL

O

OFF SET

NOTE:

ONE LUG ON
CRANKCASE OF MOTOR
HELD BETWEEN TWO OF
THESE STANDARDS

TO CLEAR

MOTOR PULLEY

6"
4

2 x

NOTE:

8

STEEL

BOLTED TO
OUTSIDE OF

"r

NOTCHED

SEGMENT

GAS AND

SPARK CONTROLS
ATTACHED CONVENIENTLY TO
STEERING WHEEL

IDLER

FOR

i

ADJUSTMENT
3 "---P.

CLUTCH LEVER
FILLING CAP

"

IDL:R

-yl

H

PULLEY

-0

r

Ig

DIA.

BOLTED TO

D"

HERE

LL the parts of the motor hoop are lettered, and the detailed drawings
each part are given and their association can easily be found by
reason of the corresponding letters. The rim of the motor hoop is made
of two standard rims, cut and welded together. The channelled iron track
is bent on a blacksmith's tire -bending machine, and the brake parts are
welded together. The tire with which this device is equipped is made by
vulcanizing two standard 30 by 3 inch tires. The inner ring to which the
motor and accessories are attached is bent from round bar steel. These
sizes of course may vary if the individual attempting to use the motor
wheel is of unusual physical proportions. The outer tire and rim revolve about the inner ring on three rollers, one of which is driven by
the motor. Power from the latter is transmitted from the 9 -inch pulley on
its shaft, to a 2 -inch pulley, thence to the shaft drive roller, and finally to
the big outer tire. A chain drive may be used if desired, but in this construction a belt was used and a clutch added as illustrated. Spark and
gas controls are attached to the steering wheel, which is a dummy and
serves merely as a convenient grip. Steering is accomplished by shifting
the balance of the machine causing it to lean in the direction in which it
is desired to turn, as in the case of the child's toy hoop. Ordinary braking is done by reaction against the motor compression. The foot brake is
used for emergency or quick stops. The operator prevents the machine
from falling by extending his foot on either side, and when the machine
is not to be used for a while, the operator lets down the stand, normally
folded under the seat, where it is held by a spring clip.
Afor

-SHUT OFF COCK

GASOLINE TANK -E
NOTE:CHAIN DRIVE MAY BE SUBSTITUTED,
WITH OR WITHOUT CLUTCH ON

ñ!FINGER

MOTOR SHAFT

3,,

FITS OVER SEAT
CRO55PIECE HERE

16

NOTE SEAT 15 AIRPLANE, AUTOWHICH
BUCKET OR MOTORCYCLE
ENGAGES
NOTCHED SEGMENT
SEAT

DRILL
3, X 1
16

I

q

BOLT

BRAKE
INNER RING"C"

FILLED IN WITH
WELDING TORCH

PULLEY
T

T6XT

RACK

'
16.

---J

STAND -SWINGS

UP UNDER SEAT
WHEN NOT IN USE'

LEATHER FACING
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New Rivet

Static Generator

Riveting Hints
Tight

,/

4

\\\\\

LOO,Se

Hard S arface1 r

(aniioiaiair

I

-Dthat is self -clinching and does not require the use of a metal backing of any kind
is shown in use above. The illustration in the
upper left-hand corner shows the rivet ready
for use. It may be used for holding sheets of
metal together and also may be employed in
place of toggle screws. For fastening together
the corners of steel stock bins, this rivet is
most available. Only a hammer is needed to

i.

-C -

A rivet

Rep. No. 192.

In shops or factories, where there are machines
driven by leather belts, many interesting experiments in static electricity may be performed.
A wire motor that will revolve briskly is made
from two pieces of copper wire, one used as the
shaft and the other, bent at the ends and center
as shown, is used as the rotor. Bits of string
or waste will stand perpendicular if held down
with small weights. Grotesque paper figures
will perform in the same manner. Bluish static
discharges can be seen at the points indicated in
the above drawing and are particularly spectacular in the dark. Sparks can often be drawn to
the end of the finger, particularly on dry days.
-H. S. Fox, Rep. No. 5439.

Tee Square

Furnace

apply it. The various steps are shown clearly
above. The rivet is placed in the hole, and is
then hit with a hammer. For simplicity, our
drawings show only one sheet of metal, but the
rivet is to be used for fastening together two or
more sheets. With one blow of the hammer,
the rivet is changed from the shape shown in the
first of the progressive diagrams to that shown
in the last of them.-Walter T. Markowski,

Even though rivets are most ordinary accessories
in metal working, still it is surprising to note
how often they are incorrectly applied. The
holes that are drilled for rivets should always be
just large enough for the rivet to slide through
as at A and B. If the hole is too large as at C
and the rivet is placed under any strain, it will
soon bend out of shape and probably shear off.
In any event, the joint will not be a tight one.
When using rivets in wood, the drilled hole
should be slightly smaller than the rivet whereupon the latter should be driven in. Of course,
the correct hammer to use in riveting is the type
shown at A. The end of the rivet should be
smoothly turned over until it assumes the same
appearance as the opposite end. Rivets set
flush as at D should also be tight in the holes.

-Pan,

Air Pump

PORCELAIN

BALLS

FITTED HERE

Rep. No. 6535.

FAUCET,_,,

HEATING

COIL
II'í'I

METAL

BALL RESTS AGAINST
TOP PLATE
TOP PLATE
HOLE FOR SCREW

aíyo

NW_L

Ií
r.

`11111IBIK

LOWER PLATE
CHAMFERED HOLE

N

SUCTION/
PUMP A

PLASTER OF

PARIS

FILTER

TAP

SUCTION PUMP

SURFACE OF DRAWING BOARD

Fitted with the ball bearings shown above, a tee
square will travel over the whole of the drawing
board with the greatest ease, no matter how
long or heavy the tee square may be. For large
tee squares, four ball bearings should be used
and are placed as shown. Two metal plates are
used at each bearing and in one of them a hole
is drilled and chamfered. The other plate is set
flush with the top of the square and the two are
held together by machine screws. This device
has another advantage in that it keeps the tee
square slightly above the paper and prevents the
dirt marks that are often caused by the arm of
-C. A. Oldroyd, Rep. No. 4433.
the square.

A small electric furnace for use in the experi-

menter's laboratory for melting small quantities
heating coil of
the type used in standard electric reflecting
heaters. The coil is mounted in a plaster of
paris base and.leads are provided as shown. The
of metals may be made from a

metal to be melted is placed inside of the porcelain tube and the current turned on.

-E.

C.

Zimmerman.

T

I

PLASTER
CASTING

An air pump that is especially adapted to force
filtering may be made by following the directions given above. Two different types are
shown at A and B. The first is merely two
glass tubes welded together in the form of a
T. The water enters the short arm of the T
and goes out through one of the long arms. As
it does this, it carries bubbles of air from the
other arm of the tee with it, creating a partial
vacuum. A partial vacuum is therefore created
in the receptacle of the filter and the filtering
process may be carried to a completion very
rapidly. The pump at B is made from three
brass or glass tubes and two plaster casts bolted together as shown.
-C. A. Oldroyd, Rep. No. 4433.
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LAVENDER RAYS
Editor, SCIENCE AND INVENTION:
What good do the lavender sun rays
give to the human body? If so, is
there any way how to separate them
in order that they can be used as a
medical remedy?
A. STARENGA,
Detroit, Mich.
(Tort are evidently referring to the
ultra violet rays. Ultra violet rays
are being used in the hospitals today,
and an article on that subject appeared

being used by a great many performIn accordance with

ers on the stage.
SCIENCE AND

INVENTION

Magazine's

policy not to disclose those tricks used
by regular performers, we cannot describe this system to you. It is, however, fully described in the excellent

book, "Magic" by Hopkins.
A person freeing himself from a
pair of handcuffs is a simple matter, and if you purchase a pair of

handcuffs from any of the magical
supply houses, you will become acquainted with the secret of how the
device works.
in the May issue of SCIENCE AND INYou are right when you state that
We would advise
VENTION Magazine.
there is nothing iii the willow wand
that you refer to that issue. The rays
It
method of locating water. The claims
SCIENCE AND INVENTION desires to hear from its readers.
may be produced artificially by either
of the divining rod operators have
solicits comments of general scientific interest, and will appreciate
a quartz mercury vapor lamp, or by an
been time and again explained by
opinions on science subjects. The arguments pro and con will be aired
arc with iron electrodes. These rays
present
will
and
scientists.
on this page. This magazine also relishes criticisms,
do not penetrate ordinary window
anything
have
Hypnosis is a well-known effect.
if
you
So
forms.
in
palatable
them
both
and
unpalatable
glass, but readily pass through quartz
But it is not necessary to induce
to say, this is the place to say it. Please limit your letters to 500
glass.-EDITOR. )
hypnosis in order to drive a needle
words and address your letters to Editor-The Readers Forum, efo
or a nail through the hand, or in
Science and Invention Magazine, 53 Park Place, New York City.
S. & I. INDEX
order to suspend a great weight while
being supported between two chairs
Editor, SCIENCE AND INVENTION:
with the heels on one chair and the neck on anenough brains to know that I am a deluded mortal,
For some time I have been a subscriber to the
are many performers, both on and
There
other.
a
princior am seeking notoriety, and if I have
magazine SCIENCE AND INVENTION which you puboff the stage, who can accomplish this feat. One
ple for such a machine that is operative, why don't
lish, and which in my opinion is the best which
in Germany has a very reperformer
particular
I attempt to win the $5,000 prize that SCIENCE
is published in your country, for its magnificent
markable act during which he is nailed fast to a
AND INVENTION offers (I will explain my delay on
presentation, its excellent scientific material, and
through the palms of the
nails
passing
the
board,
such later). They also ask why I don't organize
above all, for the original graphic form, by means
hands and through the feet. Ile is not hypnotized
a company and sell "stock" or shares; that they
of which it discloses recent scientific discoveries
before the performance. Hypnosis may in some
would like to invest a few hundred dollars in such
and many other points of knowledge of interest
individuals inhibit the function of the sensory
a promising venture. (some more delightful sarto its readers. The readers, in this manner, easily
nerves so that the feeling or pain is not regiscasm). This is rubbing my fur the wrong way,
retain in memory the published data, without bein the brain.
tered
I am now on my mettle, and I feel like "going
coming weary, but on the contrary its style atFor example, you may have been interested in
over the top." I will either vindicate myself and
tracts them to pages of so interesting a magawork and found that after completion of the
some
all bona fide perpetual motion experimenters of the
zine.
work, you had either cut yourself or burned yourpast and present time, or die in the attempt.
So that the interest of this periodical which
self at sometime while busily engaged, and yet
I expect to give the readers of SCIENCE AND
you publish may be much greater, and above all
you wondered why you didn't feel it. The sanie
INVENTION some details of the mechanical leverage
so that the utility of SCIENCE AND INVENTION can
reason applies here as in the case of "self
principle embodied in my machine in the near
be at the maximum, all that is wanting is an
hypnosis."-EDITOR.
future that will be likely to start a new variety of
alphabetical index to be published every six
models.
months, which will give all the articles which
DISLIKES GAMBLER'S TRICKS
JACOB H. RENNER,
have been published in your magazine. Thus the
Editor, SCIENCE AND INVENTION:
Dover, Ohio
reader who wants to consult any scientific matI am a boy eleven years old, and ever since
ter will find without any great trouble, by means
(Many of our readers have submitted perpetual
I was seven I have been intensely interested in
of said index, the numbers of SCIENCE AND INmotion ideas to us and have entered "definite
physiology. I have read five books on it.
human
sought
VENTION in which are treated the themes
systems" into our contest. The difficulty with these
Last summer I started to read SCIENCE AND INVENfor.
is that the systems do not work after the models
I thought that it was written, arranged
TION.
If you accept my suggestion, then SCIENCE AND are built. We shall nevertheless be pleased to reand edited in a most strikingly fine way. AlINVENTION will be a scientific encyclopedia which
ceive your model as soon as you have completed
though I have studied the human body, I am
can be consulted at any moment byits readers,
the same and if it' works, give you enough publicity
by no means well acquainted with the mysteries
and the great number of articles of real interest
if you desire to vindicate yourself.-EDITOR.)
of electricity and astronomy. Your magazine has
which it publishes in all its numbers will cause
done more to help nie in this way than any printed
it to occupy a high place in the library of any
SUPER-NATURAL PHENOMENA
matter I have ever come across. One of the
person who is a lover of scientific investigation.
things I particularly admired was the way those
Editor, SCIENCE AND INVENTION:
FRANCISCO Ruiz EscoTo,
serial stories were written. "The Man on the
Mex.
Quadalajara, Jal,
I am writing to ydu in an endeaver to obtain
Meteor" I think was written with such exactauthentic explanations of various so-called super(Publishing an alphabetical indes- every six
ness, in such fine language, that it could rank
natural phenomena, which are accotnplinshed by
months in the magazine would take away a lot
with the good scientific novels and be far above
persons claiming to be endowed by occult powers.
of the reading niatter, and consequently this idea
that class of trashy narratives so much in drAlthough I am a skeptic myself, I ans somewhat at
There is a possibility that a
i.c not very good.
culation now. If Mr. Cummings is now a reader
a loss when it comes to reasonably explaining the
complete index will be published at some future
of this magazine, I take this opportunity to contechnique employed by these modern charlatans.
date, and will be sold at a nominal charge to those
gratulate him. I would never miss reading "Dr.
As Ingersoll remarked, "Ignorance is satisfied
readers of SCIENCE AND INVENTION Magazine deHackensaw's Secrets" by Clement Fezandié, and
with appearances, with assertions and intelligence
siring it. The cost will not be more than that
"The Living Death" by John Martin Leahy, is
demands facts." I aspire to belong in the latter
expended on publishing the index.-EDITOR.)
to my mind a fine example of a true scientific
classification which explains my writing this query.
novel. But there is one thing in this fine magaTo begin with, I have a friend who is a promzine that seems to me out of place, and that is
PERPETUAL MOTION
ising young genius of the coming generation, who
Mark Mellen's "Gambler's Tricks Exposed." I
Editor, SCIENCE AND INVENTION:
claims that there is something to mental telenot only think it void of scientific interest, but
pathy, yet can't say what it is. The reason for
Some readers of SCIENCE AND INVENTION have
consider it an encouragement of iniquitous and
his belief in it is remarkable if true, and I have
been throwing "wet blankets" at me, by intimatfoolish ways of spending time and money.
no reason whatsoever to doubt it.
My friend
ing to me that I have no definite system or
Well, so much for the disagreeable part of the
attended a performance of a well-known seer at a
principle for the construction of a gravity operated,
story. I want to congratulate you on this fine
theater in Portland, and during the demonstration
perpetual motion machine of more practical value
work, and hope that it will ever meet the success
the seer passed among the audience answering
than the thousands of alleged perpetual motion
it deserves.
various questions. When he came to my friend he
machine models of the past; that I either haven't
SAMUEL F. THOMAS,
asked him for a question. He pulled his card
New York City.
case from a pocket, and asked the mind-reader
(You will notice that the gambler's tricks haze
what was the membership number and the regisThanks
been discontinued by this publication.
tration number on the lodge card. The mindcompliments.-EDITOR.)
reader, with no hesitation, gave them correctly for your
without (presumably) knowing even if there was a
card in the case. This happened while my friend
was visiting in Portland.
When this same seer canse to Seattle he claimed
the power of mental vision, and demonstrated it by
driving
the chief of police's car through crowded
MAGASCIENCE AND INVENTION
streets, while blindfolded and with no one in the
ZINE offers the following prizes for the
seat
alongside
of him.
best new methods for exterminating rats.
There is another performer who claims to be
See July issue of this magazine for full
NEW YORK
able
to
free
himself
after being handcuffed and
details.
shackled by anyone. What are the tricks which
Meters
-1160 kilocycles
258.5
he
employs?
$100.00
First Prize
A fourth thing which I have often heard related
50.00
Second Prize
but
have
never
heard
is
explained
the old-fashioned
30.00
Third Prize
method of locating water with a willow wand.
25.00
Fourth Prize
The mere fact that it will not work with everyone
20.00
Fifth Prize
seems to be sufficient proof that it is not all it is
15.00
Sixth Prize
Oar editors un71 talk, to you on -claimed to be.
10.00
Seventh Prize
Still another thing which I cannot understand
Tuesday 8309.ßA.
Monday 9.0O
is how a performer after inducing sleep by hypnosis,
Suggestions must be accompanied with
9..301titf.
Wednesday .9.00Pdt.
can drive a spike through a subject's hand and
photographs or affidavits sworn to before a
of each week.
withdraw it without leaving a scar. The subNotary, or if a trap is entered, a model
ject can also be suspended between two chairs and
must be submitted. Contest closes at noon
IN
support a great weight.
in New York on October 15th. All suggesI would be very much obliged to you if you
tions must be in our hands at the time. The
would
explain
above
in
a
thorough
fashion
all
the
number of entries per person is not limited.
as most persons doubt everything unless they are
In event of a tie for any of the awards, an
fully explained.
identical prize will be paid to the contestK. F. RUDOLPH,
ants so tying. Address entries to Editor,
Richmond Highlands, Wash.
Rat Contest, c/o Science and Invention, 53
(The first effect which you have described,
Park Place, New York City.
namely, the reading of a card by a so-called mind
reader in a theater, is a relatively old trick, this

$250.00

for Killing Rats

Station

WRNY

is owned and operated by the
publishers of this maga3ine
-'ridgy

TUNE

ON

WRNY

-
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WRINKLES
RECIPES & FORMULAS

-c-22'-&---.2.--Edited by S. Gernsback

-

Leather Polish

Eye Shield

Cleaning Bottles

TURPENTINE

EYE

SHIELD
MICROSCOPE

SOLUTION OF
MUSTARD AND
If

--

WATER

mustard and water is poured
into bottles allowed to stand for 30 minutes,
and then removed, after having been shaken
thoroughly, any odors left in the bottle by
chemicals will be removed. -N. Greenspan.
a solution of

Varnish

-

SEALING
WAX

_

CUT OUT
FOR NOSE

An eye shield for a microscope is of great
assistance, especially where the instrument is
to be used for long periods of time. One
may be cut from cardboard to the shape
shown, the hole corresponding in size to the
barrel of the microscope. A mistake was made
in the above drawing and the eye shield should
be tilted at an angle opposite to that shown
so as to exclude light from eye.-E. Zimmer.

Dissolve a pound of beeswax in enough turpentine to make a mixture of the consistency
of cream. This makes an excellent polish for
leather and should be applied with a piece of
flanneL
-Peter Gudos, Rep. No. 21,320.

Hand Soap

Hydrometer Holder
STORAGE
BATT. \`
An excellent varnish may be made by dissolving sealing wax in alcohol. As the sealing wax may be obtained in all colors, many
uses will be found for a varnish of this nature.
It dries with a smooth, glossy surface that
gives a very pleasing effect.
-A. A. Blumenfeld.

good hand soap can be made by mixing
laundry soap with sawdust. First soften the
soap with oil so that it can be thoroughly
mixed with the sawdust. -Enrique Corral.
A

Cork Remover

No -Glare Bulb
WIRE WOUND
AROUND
TEST TUBE

To reduce the
glare from an
electric light
bulb, turn on
the bulb until
it is thoroughly warm and
then wipe the
surface with
the face of a
piece of car 7Th
BLUE FROM bon paper.
Enough of the
CARBON
ink will adPAPER
here to t h e
bulb to reduce
the glare effectively.
-P. Boissineau
Rep. No. 504.

THREE PIECES

If three pieces of OF TWISTED
WIRE
wire are twisted
together and the
ends are turned at
right angles as
shown, a handy

hydrometer can be made
by hanging a large test tube from the edge of

A simple holder for a

storage battery by means of a wire wound
as shown. In this position the hydrometer
will always be at hand when it is desired. It
can never get lost and furthermore will not
a

drip over the carpet when removed from the
battery after use.
-George A. Coates, Rep. No. 12,052.

cork remover will
be made. Place it
in the bottle and
shake until the
cork is caught by
the prongs. The
cork can then be
readily removed.
-Arthur Kern.

II

II. I.__
.

..LL
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Superpower Is It Here to Stay?
By JACK

MILLIGRAM

\~

Station WGY located at Schenectady. N. Y., has been conducting a series of tests on superpower in order to determine
whether or not static and fading can be overcome by "brute
force." To date, the results have not been as gratifying as
one might expect from a station with 50 kilowatts of power.
Part of the apparatus used at WGY is shown in the photograph
at the left.

The photograph at the left below shows the transformers in the power line and the
house which contains part of the power control apparatus at WJZ, Bound Brook, N.J.

Above: The water cooler into which the water circulating around the high powered vacuum tubes at
WJZ is fed in order to remove the heat that it has
absorbed from these gigantic oscillation generators.

-

>

:

-

The photograph in the lower center above shows a general view of the new
location of WJZ which by the time this article reaches you should be in
operation or at least under final tests. The mast on the far side was not yet
completed at the time this photograph was taken and some idea of the con-

THE question that

is arousing the
greatest interest among everyone at
all connected with or in contact with
radio today is that of superpower
broadcasting. Let us first make clear to
everyone just what constitutes such a proposition. Of course, you might call some of
the stations that are in operation today- on
2,000 or 3,000 watts, superpower stations,
but in the writer's opinion, this is not the
When we come
correct nomenclature.
right down to it, 3,000 watts or even 5,000
watts are not really superpower and so we

:

Ti

structional methods used for these tall masts can be gained from the photograph. They rest upon solid concrete bases sunk many feet in the earth, but
interposed between the actual steel of the mast and the concrete are huge
porcelain insulators as shown in photograph in the lower right-hand corner.

believe that a station should not be designated as a superpower station unless it is
using over 10 kilowatts output. Such is the
case with WGY which station is in operation today and with WJZ, which by the
time this article is being read will probably be conducting a series of experimental
tests. It is expected that in the near future
KGO will also bloom forth on high power.
WGY is using 50 kilowatts. WJZ will
have a similar rating and probably KGO
will be in the same class. KDKA has also
plenty' of power "on tap." Looking "across
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the pond" we find a station has opened, operating on a power of 75,000 watts or 75
kilowatts. This station, located at Daventry,
England, is owned and operated by the
British Broadcasting Co.
WHY SUPERPOWER
Some people often seem to wonder why
superpower broadcasting is considered to
be a necessity. We can answer this quickly
and easily. In the first place, more energy

radiated from a superpower station than
from one of the ordinary type and therefore
more energy is picked up in the receiving
is
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aerial. It of course follows that the volume
produced by the receiving set will therefore
be greater and the static-signal ratio will
be greater. We cannot lower the static level
but by using superpower we can raise the
signal level to a point so far above the
static that the latter will not be noticeable.
Another reason put forth for the building
of superpower stations is that with the
greater resources behind the companies who
promote this work, infinitely better programs can be presented to the public. Furthermore, when matters become stable, a
few stations can supply the needs of the
public where hundreds of others are needed
today. Interference will be reduced and
each station will have a correspondingly
large group of listeners -in.
There are many opinions expressed today .by those interested as to the effect of.

z

.

5 TURNS OF Nº. 20
D.C.C. WIRE OVER Li

nated and record them directly on the dial.
Keep this wave -trap unit at least two or
three feet away from your receiving set
proper so that the field of the coil Ll will
not interfere with the inductances in your
receiving set. By the use of a device of
this nature, you will undoubtedly be able to
tune out even high powered broadcasting
stations in the immediate vicinity even
though the receiving set that you are using
may not be particularly selective in itself;
Our choice of good receivers for use for
the coming season is illustrated in Figs. 2,
3 and 4. Probably the best of these three is
that shown in Fig. 4, and it is a standard
type of well made Super -Heterodyne. Such
a set when properly constructed will do just
about all that can be desired towards selective reception. The other two sets shown
run each other a very close second. One

-

NEUTRODYNE
L-

L _

to interference will be experienced, except
by those who live within a radius of three
or four miles of a station. This number
can be cut down to an enormous extent if a
certain procedure is followed out in locating
the stations. In the first place, a superpower station should not be located directly
in the heart of a large city. To do this
would be disastrous as it would cut off
thousands of listeners from other stations
during the hours that the superpower station was broadcasting. If, however, the
antenna and power system for the station is
placed out in some isolated part of the
country, several miles from the nearest large
town, the defects of superpower will be
greatly reduced and it will be found that
a comparatively small number of persons
will be affected by the installation.
Such
is the case with the new locations of WJZ

45 TURNS OF
Nº 26 D.CC. WIRE

1
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-FIG.2-
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CONDENSER

BROWNINGDRAKE

TERMINALS
ON SET
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-FIG.3-

FIG. 1-

-B-

-C-

loco

d9c,
o

SUPER- HETERODYNE
- FIG.4 The three parts of Fig. 1, A, B, and C, show the details of an excellent
type of absorption wave-trap that should aid in reducing interference from
nearby high-powered stations. The trap may be incorporated in a single

superpower. A good many are of the
opinion that the erection and operation of
such stations will not benefit the broadcast
listener at all, but on the contrary will have
a detrimental effect on radio in general.
Others believe that a series of judiciously
placed and correctly operated superpower
stations will be of enormous benefit to everyone concerned. It is said that a series of
15 or 20 broadcast stations using 50 kilowatts power each and correctly spread over
the surface of the United States could supply a diversified selection of entertainment
to the listening public and that the various
programs could be of such high class that
this comparatively small number of stations
could give the public everything that they
could possibly desire in the line of broadcasting. Undoubtedly this is true and if certain features of the situation are carefully
studied and followed by the engineers doing
the work, superpower will undoubtedly be
of great benefit to all. Such an arrangement
as mentioned above would allow several
different programs to be broadcast and with
50 kilowatts in back of each one, even the
most ordinary three -tube receiving sets
would be able to receive from any one of
the stations desired even though it be 3,000
miles away by air line. With the proper
spacing of these stations, no trouble due

cabinet and the dial calibrated for tuning out certain high-powered stations.
Figs. 2, 3 and 4 show our choice of good receivers for use in congested
districts or where interference is bad.

and WGY, photographs of which are reproduced herewith.
A GOOD

WAVE -TRAP

In order to help those who are located so
close to high power broadcasting stations
that their regular sets will not tune them
out, and also to help those who do not have
very selective receivers, an excellent type of
wave-trap is illustrated in Fig. IA, B and C.
This is known as an inductively coupled absorption circuit and operates somewhat as
follows. The signals coming in from the
aerial to the set have to pass through the
small coil L. Coupled closely to this coil
L is another inductance Ll. Shunted across
the latter is a variable capacity. If now
the circuit of this capacity and L1 is tuned
sharply to any one of the waves being received, it will absorb that wave to such an
extent that little, if any, energy from the
particular broadcasting station operating on
that wave-length will reach the receiver and
hence the ears of the operator. Obviously
with a variable condenser, many different
stations can be cut out with a device of this
nature. If you will incorporate it in a small
cabinet, entirely separate from your receiving set, you can calibrate the dial after the
manner shown in Fig. 1C. Note the points
where certain interfering stations are elimi-
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standard Neutrodyne that is properly
constructed and operated, and the other is a
Browning-Drake receiver such as that described in the September issue of this magazine. You will find any one of these sets
to be most selective in operation.
A statement made to the writer by one
of the officials of a company contemplating
the erection of a superpower broadcasting
station recently brought the following fact
to light. This official said, that if the majority of the listeners -in are not satisfied
with superpower broadcasting after they
have had a fair trial of it, that the station
will not continue with its proposed program,
but will cater to the wishes of the majority
and continue with their work in the same
manner as has been their practice heretofore,
or, in other words, on low power. Obviously, this is a fine sentiment and should be
the one expressed by companies interested
in this proposition. After all, the listener -in
is the one who must be pleased, for without
him, broadcasting is nothing.
WHO WILL PAY?
Now let us consider another aspect of this
situation. Obviously superpower stations
are going to cost money and lots of it. Not
only is the intial cost of a station of this
(Continued on page 564)
is a
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Radio As An Aid To Humanity

Above: A lifeboat put out
from shore and equipped with
a direction finding radio set to
aid in locating boats in disRight: Broadcasting
tress.
description§ of criminals to aid
in their capture.

radio equipped lifeboat
used for escaping from
crippled or sinking vessels.
A

How radio can be of aid
to physicians and surgeons.

LITTLE did Marconi dream, when he

sent his first memorable signal consisting of the letter S across the Atlantic Ocean
in 1901, that some day the science upon
whose surface he was just beginning to
make an impression would command the
world-wide interest and use that it does
today, only twenty-four years after his first
trans -oceanic test. After those first experiments progress was slow. In fact, so slow
was it that no legislation governing the use
of radio was made in this country until
1912.
From this point onward, however,
the strides have been enormous and today
we only have to look around us and read
the daily papers to find out what important
and tremendous parts radio plays in our
everyday life. A great epoch-making step
toward aiding. humanity by radio was made
when installations were first placed on board
sea-going vessels for communication with
shore. Most of us remember the heroic
work of Jack Binns, the radio operator of

the Republic, who, by sending out a distress
signal and the location of his ship, saved
the lives of hundreds of passengers. Without radio this could not have been done.
And so it goes that day by day further
steps are taken in the development of radio
apparatus and its applications. One of the
greatest of these, and it relates to sea just
as does the episode of the Republic, is the
development of the radio direction finder.
Today a vessel hundreds of miles out at
sea can get its exact position on the surface
of the globe, by radio even though the
chronometer and other apparatus may be
out of order. After sending out a certain
signal, which is received by a so-called radio
compass, computations are made at the
shore station and the position of the vessel
is plotted. This position is then transmitted back to the ship. Commanders of many
vessels avail themselves of this service as
a check against the calculations of the navigating officers.
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Radio to an extent is putting the chronometer in the background for the ocean navigator. The radio direction finder has also been
applied to another phase of saving life at
sea.
As in the two illustrations above,
lifeboats on board many ships are being
equipped with small, compact, yet powerful
radio transmitters which can be employed
to send out distress signals after the ship
has been deserted in time of distress. For
use in connection with these radio equipped
lifeboats, direction finders have been installed on various small boats which put
out from the shore and during foggy
weather these boats can circle around until they pick up the exact location of the
lifeboat from the ship in distress and can
thus locate it and guide its occupants safely
to shore. Of course, the signals sent out
from the transmitter are also often of aid
otherwise, inasmuch as they may be picked
up by large vessels. If the operator on the
(Continued on page 570)
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Radio -Controlled Ship
By HAROLD T. WILKINS

RADIO

TRANSMITTER

8 KEYS CONTROLLING
SIGNAL COMBINATIONS
SENT TO THE SHIP

0

SHIM STARTED
STOPPED, TURNED, WHISTLE
BLOWN, ETC. BY RADIO WAVES

CREWLESS

SENT- FROM -TH=-SHORE,

controlled ship was recently demonstrated in the Gulf of Spezia.
An oil burning launch entirely devoid of
crew sped swiftly toward the sea, stopped,
swung on a new course back toward the
shore, sounding her siren at intervals. She
also darted to the right and to the left under
the direction of the radio brain situated on a
nearby terrace. Signore Professor Fiamma
is the inventor of the radio control which
made this possible. The underlying principle of the system is the transmission of several wave -lengths, an impulse of each wave
causing certain mechanical movements to
take place on board the ship. Eight different wave -lengths control eight separate
movements of the mechanism. The ship
is shown at anchor at the left and its inventor at the control box at the right.
A new type of radio

Mechanically Controlled Tuning Dials
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that shown in Fig. 2 is he e shown adapted to electrical operation. Two solenoids each connected to a push button operate
in
turn actuate ratchet wheels in opposite directions,
the plungers which
so that the dial can be turned either way desired.
A principle similar to
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Here is another type of mechanical control wherein compressed air from
a bulb actuates one or the other of a pair of cylinders, according to the
direction in which the valve is turned. Specially designed plungers actuate ratchet wheels in opposite directions.
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Several devices are suggested here which will eliminate the necessity for
turning the dials on a radio set. Above: A flexible shaft turned by a
knob operates a worm gear which in turn revolves another gear attached
to the shaft of the instrument,
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In this type of mechanical control, a reversible electric motor drives a
series of gears which operate the shaft of the variable instrument. Either
one button or the other is pressed according to the direction in which the
operator desires the dial to be turned.-H. W. S.
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Radio Enters Jail
Lef:: The radio set

that

supplies inmates of Sing Sing
wit -1 entertainment.
No -.e the power
amplifier a t extreme left.

F

The photograph above shows
another radio set installed at
the desk of one of the keepers. With its amplifier and
loud speaker, it is capable of
supplying music and entertainment to many prisoners.

Right: A prisoner in his cell operating a radio receiving
set which was almost entirely constructed by himself.

THE latest place that radio has invaded in its rapid

traveling throughout the world is jail. One famous
old prison has recently made concession to its prisoners
and allowed them the use of their own or community
receiving sets. Add this to the ball games and other
entertainments that are to be found in the up-to-date
prison, and it almost makes us want to break in
there and enjoy some of those good times ourselves.
As one of our photographs above show, there is a complete loop
receiver in use that enables the operator in charge to tune in many
broadcasting stations throughout the country. From this set the
music and entertainment can be distributed to auxiliary loud speakers
throughout the prison and thus all can be served from the one set.
Not only is this done, but there are many other sets in use in this
jail. For instance, as shown in the upper right-hand corner, one
of the wardens in charge of. a particular section of the jail has
a set and loud speaker at his desk. With it connected to an outside

aerial, he gets volume
enough for a good many
of those in the immediate
vicinity to hear what is
going on. Undoubtedly it
is possible for the prisoners to learn many things
in this way. They can keep
up-to-date on happenings
in the outside world, and
if they tune in to the
proper stations can even take courses in various subjects by radio. Furthermore, in the workshops of the prison they can learn the mechanical side of radio and thus a new trade is opened to the prisoner.
He can learn to make various instruments and to assemble and wire
up radio sets. Furthermore, if he is of a studious nature and desires to do so, it is possible for him to obtain books on the theoretical side of the subject and thus equip himself mentally for a new
position when he is released. Obviously the application of radio
in this way is a great asset to humanity.

New Paper Disk Loud Speaker
A new type of loud speaker that incorporates several advantages
over other types and that is decidedly an artistic addition to any
radio receiving set is illustrated at the extreme right. A diagramatical view of the principle upon which it works is shown immediately
to the left of the photograph. Contrary to the usual practice, the
manufacturers of this device did not merely incorporate a receiver
unit in it for its actuating mechanism, but designed and built an
especially sensitive, yet rugged unit as the operating mechanism. This
speaker makes use of two separate diaphragms or paper disks. One
of these is connected by a rigid armature to the moving element of
the loud speaker unit. The other diaphragm or disk is not physically
connected to the armature, but is in acoustic resonance with the connected disk. In this way sound given out by this loud speaker is
not directional in only one way, but the loud speaker can be placed
in the middle' of the room and the sounds will be equally distributed.
Actual tests have shown that this type of speaker responds equally
well to high and low musical tones, and that the base notes are not
over -emphasized as is often found to be the case. A control is provided to compensate for atmospheric changes.-Photograph courtesy
Victor Talking Machine Co.

Below: One diaphragm
is attached to the armature of the loud speaker
unit, but the other is not.
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Converting Your Tuner to Short Waves
Tune In Below

150

Meters and You will Learn Some New Things About Radio
By HERBERT E. HAYDEN
86.0
90.0
90.0
92.0
94.0
95.0
96.0

NQC

6X0

1XAO
2YT
2YT

SFR
8XS

Belfast, Ireland
Poldhu, England
Paris, France
San Diego, Cal.
Poldhu, England
Paris, France.
Pittsburgh, Pa.

The tickler coil is rewound, using the wire that
was removed from the original secondary.
Twelve turns are to be used.

Winding the bare copper wire and the heavy
cord side by side on the secondary section of
the stator form.

be changed to a short wave receiving set
very easily and the photographs detail all

SINCE

several short-wave radiophone
broadcasting stations have been put into
operation, the interest in these short waves
has become great. KDKA broadcasting on
62 meters seems to be getting out over the
country in an exceptional manner and many
other stations experimenting with waves in
this neighborhood have reported similar results. Not only are there many broadcasting
stations on the short waves, but there are
also thousands of code stations. The amateur bands centering around 40 and 80
meters hold a world of interest to anyone
who can copy code and this knowledge can
be picked up very easily with a little practice. We give herewith a list of the most
important stations, both phone and code,
which are operating on the short waves.
Location
Call
Wave
20.0
PDX
Nauen, Germany
2YT
25.0
Poldhu, England
AGF
Nauen, Germany
25.0
Nauen, Germany
26.0
AGA
2XI
Schenectady
30.0
2YT
Poldhu, England
32.0
2XI
35.0
Schenectady
LPZ
Buenos Aires
36.0
2XI
Schenectady
38.0
Belfast, Ireland
40.0
1XAO
New Brunswick
43.0
WIX
Nauen, Germany
47.0
POZ
Anacostia, D. C.
NKF
50.0
KFKX
Hastings, Neb.
56.0
KDKA
Pittsburgh, Pa.
59.8
Belfast, Ireland
60.0
1XAO
2YT
Poldhu, England
60.0
KDKA
Pittsburgh, Pa.
62.0
Pittsburgh, Pa.
67.0
8XS
Nauen, Germany
70.0
PDX
Anacostia, D. C.
NKF
71.5
New Brunswick
74.0
WIR
Paris, France
75.0
SFR
Rocky Point, L. I.
75.0
WQM
Nauen, Germany
PDX
76.0
RDW
Moscow, Russia
83.0
NKF
Anacostia, D. C.
84.0
Paris, France
85.0
SFR
i
8GB
Kahuku, T. H.

i)

Assembling the tuning unit after all of the sections have been rewound according to the data
furnished in the text.

99.0
100.0
100.0
100.0
103.0
107.0
112.0

6XI
PDX
2XI
NAM
WGH
2XI
1XAO

Bolinas, Cal.
Nauen, Germany
Schenectady
Norfolk, Va.
Tuckerton, N. J.
Schenectady
Belfast, Ireland

The completed short-wave coil, ready to be
incorporated in the receiving set.

FL

Paris, France
Belfast, Ireland
6X0
Kahuku, T. H.
In the September issue of this magazine
the writer described a single tube portable
receiving set that gives exceptional results.
This set or any one of a similar type can
115.0
120.0
146.0

1XAO

,,,,,.v11111111111 1.1111311111111.,,,,11,1,,,,11111,1,.1111111111
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Tuning Aid
In order to avoid the necessity

of constant reference to a log book or list of stations, the
little hint illustrated at the left and right may
be brought into service. Disks of thin aluminum, one for each dial, are cut to the shape
shown and rubbed with emery paper. Mount
them behind the dials and when a station is
tuned in at its best, mark the location on the
aluminum disks. Thus at any future date you
can readily turn to the desired setting. If standard dials are used, attach a pointer as at right.
-Frank M. Blackwell.

of the necessary operations. The circuit for
hooking up the receiver remains exactly the
same as shown in the September issue and
the only change necessary is in the winding
of the coils. The first step necessary is to
remove all of the metal fittings from the
frame of the stator and tickler coil. Then
remove all the wire from all three of the
coils. Secure about 25 feet of braided copper wire or if this is not available, the same
quantity of No. 16 bare copper wire may be
employed. Fasten one end of which ever
wire you get to the coil form and wind the
wire on the form, spacing each turn with
a piece of cord about the same size as the
wire. This can be done by winding the cord
and the wire side by side on the form. The
result will be as pictured. Wind both the
primary and secondary in this way, placing
four turns on the former and twelve turns
on the latter.
For rewinding the tickler coil, use the
wire that was removed from the secondary
and wind 12 turns of it on the rotor form.
Now put all the parts together again, fasten
the wires to their respective binding posts
and you will have a coil of the type shown
in the photograph..
The writer found that a coupler built
after the specifications given above would
tune from 35 to 150 meters with a .0005
mf. variable condenser shunted across the
secondary.
Oscillation and regeneration
control are very smooth. After rewiring
this coupler into your set you will be able
to listen in on many stations that you never
heard before and the writer is sure that
you will be well pleased with the results
obtained.
If you desire to receive from even shorter
wave stations than those which this coil will
reach, take a tap off the secondary. Two
taps may be necessary in order to get good
flexibility. However, this can be quickly
determined by experimenting and no set
rules need be given here.

Science and Invention for October, 1925

545

Hints for the Radio Builder
Part

II

By LEON L. ADELMAN, Assoc. I.R.E.
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RECEIVING SET
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Fig. 1. Aids in the clarifying of reception using a neutrodyne receiver.
The kink shown may also help other sets. Fig. 2. Use a switch as shown
with your charger and "A" battery and you will not have to disconnect
wires. Fig. 3. This wave -trap will help eliminate interference. Fig. 4.

MANY of us who own neutrodyne
sets, especially when they are of
the home-made variety, find that
they squeal and howl considerably
do certain wave -lengths. The following advice is given to those who are anxious to
clear up the trouble.
First make sure that all connections are
tight. Take voltage readings on both the
"A" and "B" batteries and ascertain whether
they are in good condition. Do not allow
the "A" battery voltage to drop below 5.1
volts. Recharge it immediately in order to
prolong the life of the battery. See that the
solution in the jars covers the top of the
plates. If not add pure distilled water. If
this is not available, rain water caught in a
perfectly clean vessel will do. Do not use
ordinary tap water as it contains impurities
which may injure the battery.
Having made certain that the batteries are
in prime condition, the next step to take is
that of bending up the contact springs of
the tube sockets so as to insure good connections. Also clean the tube prongs with
a file. A poor contact means that a very
high resistance is introduced into the radio
frequency circuits which makes for inferior
results.
The variable tuning condensers should
then be carefully attended to. The bearings
should be tightened i f possible and the plates
thoroughly cleaned of all dust particles.
Make sure that the rotor plates are evenly
spaced and that they do not touch the stationary ones.
Place a 1MF by-pass condenser across the
negative "B" and positive 22x2 -volt "B".
Also, place a 1MF condenser across thé
total voltage of the "B" battery. Insert a
200- or 400 -ohm potentiometer in series with

T. OF Nº.22 D.C.C.
WIRE ON 3" DIA. TUBE
BO

-FIG.3-

-FIG.4-

.001 MF. VAR.

CONDENSER

TO GROUND

-FIG./-

Where there are no local stations, a long aerial gives excellent reception.
Use a series condenser with it. Fig. 5. A good type of make-shift aerial.
Fig. 6. A burned out vacuum tube as a lightning arrester. Fig. 7. Connecting two or more loud speakers to one set.

the positive 90 -volt lead.
(see Fig. 1.)
Regulation of the potentiometer will prevent
over -regeneration, the cause of squealing.
The potentiometer arm should be so adjusted that maximum clarity is obtainable.
In the construction of the set, it may be
possible that the coils were not placed in
exact alignment. In this case, excessive
magnetic linkage may exist and lead to
regeneration by inductive coupling. Usually,
this regeneration is sufficient to unbalance
neutralization and squealing will become
manifest.
It is therefore advisable to correct this
fault by aligning the coils more carefully
at the correct angles.
The various tubes should be interchanged
in the different sockets, as sometimes a tube
will work much better as a detector or an
audio frequency amplifier than as a radio
frequency amplifier and vice-versa.
CHARGING "A" BATTERIES

As has been mentioned before, the "A"
battery should be recharged when the voltage has fallen to 5.1 volts. Rather than experience the inconvenience that would result
when the battery is to be disconnected from
the receiving set and then connected to the
charger, it is best to employ a four -pole,
double -throw switch. In this way, it becomes possible to instantaneously disconnect
the battery from the set, turn on the power
for the charger and connect the battery to
the charger. If a four -pole, double -throw
switch is not to be had, two small doublepole, double -throw switches will serve the
purpose admirably. (See Fig. 2). It will
be better to fasten the handles of both
switches together by a small length of hard
rubber or wood strip.
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The complete outfit should be placed underneath the table out of the way, while the
switch, if mounted under the top of the
radio table, will be found quite handy whenever needed. The average battery of 100
ampere-hour capacity needs recharging
about every 10 clays and a steady charge of
8 hours will be found sufficient to keep it in
trim.
INTERFERENCE
Many of us who live in congested areas

are troubled with interference from nearby
broadcast stations. The use of the wave trap has resulted in most instances in completely overcoming the interference situation. An even better arrangement is the
combination "acceptor -rejector" circuit. It
can be made very easily by following the
information given below and illustrated in
Fig. 3. The trap circuit consists of an inductance of 60 turns of No. 24 DCC wire
wound on a 3 -inch diameter form and is
tuned by a .0005 mf. condenser. The acceptor circuit is comprised of an inductance of
80 turns of the same size wire and is tuned
by a series condenser of .00025 mf. capacity.
In wiring the unit to the receiver, the prim=
ary is removed and the 80 -turn coil is
coupled directly to the secondary of the set.
In operation, the acceptor circuit is tuned to
desired signal and then the rejector circuit
tuned to the position of best results. All
other frequencies will be passed to the
ground and will not affect the receiving system.
If, on the other hand, one does not care
to go to the slight expense or trouble in:
volved in making such a device, the antenna
should be so modified that it consists of a
single wire not more than 60 feet long.
(Continued on page 589)
'
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How to Build a Complete, Compact, Low
Power C. W. and Phone Transmitter
By A. P. Peck, Assoc. 1. R. E.
SO many of our readers have expressed
interest in the subject of radio transmission, both in code and by phone,
that we have decided to present some
detailed information on the subject, which,
if carefully followed, will enable the reader
to obtain very good results in transmission.
This month's article will deal with the construction of a very simple transmitter, using
a high voltage "B" battery for supplying
the plate potential. More of this later on.
LICENSE REQUIRED
Before attempting any transmission whatsoever, the reader must remember that this
work cannot be done without a government
permit which takes the form of two licenses.
One of these licenses is for the station and
the other is for the operator. The first of
these can be obtained as soon as the station
is put into actual operation and as soon as
the wave -length has been set at which the
station is to be operated. The license for
the operator, however, must be obtained
first. You need not even have a transmitting station in order to get an operator's
license, but you must have an operator's
license before you can get a station license.
The operator's license is comparatively sim-

make the trip, you can obtain a second grade
amateur operator's license by applying by
mail to the Radio Inspector. He will furnish you with blanks which must be filled
out and returned, whereupon your license
will be issued. This, however, is good for
only one year and within that time you must
appear for a personal examination.
"B" BATTERY AS PLATE SUPPLY
In the type of transmitter that we have
illustrated on this and the two succeeding
pages, a storage "B" battery is used as the
plate supply. Dry "B" batteries could of
course be used, but the drain on them would
be so great that the operation of the set
would not be at all economical. With a
storage "B" battery which can be charged
frequently, operation will be more reliable.
If you use a set of this nature for three or
four hours every night, the "B" battery
should be charged at least every other day
or possibly every day.
Do not think that just because higher
power is not used in this set that it will do
no good work. In fact, many United States
amateurs have made contact wth European
amateurs using only a UV -201A tube with
a potential on the order of 150 volts applied

this set in connection with another amateur
transmitter in which a 50 -watt transmitting
tube is incorporated. These variable condensers stand up very well even under high
plate voltage, and only one of them has
arced over and that only happened once
when the transmitter was not properly adjusted.
The two tuning condensers, one of which
tunes the oscillating circuit and the other
of which tunes the antenna circuit, should
have a capacity of .0005 mf. For 80-meter
work, use only half of the antenna condenser.
The two blocking condensers or grid and
plate condensers should have a capacity of
.002 mf. and as mentioned above, should be
made of high grade material. It is not wise
to try to construct these condensers yourself, as you will undoubtedly encounter serious trouble. Of course, if you wish to use
only low power and are sure that you will
never want to build a higher powered set,
small receiving condensers of the mica insulated type can be used for these blocking
condensers, and will give satisfactory results.
The grid leak should by all means be variable as by the proper adjustment of this in -

q1

t5

Left: Arrangement of apparatus.
Right: Numbers on apparatus cor-

respond with hooks -ups. Above:
B, short wave reA, transmitter.
14, key.
13, B battery.
ceiver.
14, key. Photographs courtesy Allen Bradley Co., Dubilier ConInstrument
Electrical
Co. and Bruno.
Corp.,
Jewel
Radio
denser &

pie to obtain, and the only thing that will
hold you back at all is the code speed test
which you must pass. In order to operate
an amateur station, one must be able to receive at a speed of at least ten words per
minute in the International Morse Code. In
order to attain this speed, constant practice
for a period of one or two months is quite
necessary. A copy of the code is given on
the opposite page. Equip yourself with a
key, buzzer and battery connected in series
so that when the key is pressed, the buzzer
will operate. Practise the code with this
arrangement and also if possible listen in
on some of the amateur transmission that
is always going on. Try to copy some of
the code that you hear, and after some practice you will be able to do so.
In any event, you will have to equip yourself with a good short-wave receiver before
you can do any actual work in amateur circles, and therefore we would suggest reference to the article on this subject appearing
in the November, 1924, issue of Science and
Invention. After you have acquainted yourself sufficiently with the code and put it
into practice, you should proceed to the
nearest Custom House or Radio Inspector's
office and take your examination for a first
grade amateur operator's license. If, however, you live too far from this point to

to the plate. This of course is rather exceptional work, but with a set of the type
described, you can easily depend upon transmission over a radius of 100 miles and even
more with C. W., as continuous wave code
transmission is known, or over a distance
of 5 or 6 miles on phone. The set is rather
inexpensive to build.
Even though high voltage is not used,
there are certain of the instruments which
should be purchased with the idea in mind,
that sometime you will want to increase
the power of your set. You will undoubtedly want to do this as soon as you have
been on the air for a few days and have
been deeply bitten by the transmitting bug.
Therefore, when you buy meters, obtain good
ones inasmuch as poor meters are an unwise
investment. The same rule applies to variable and fixed condensers. In the set illustrated here, the two fixed condensers shown
can be used in any type of amateur transmitter with powers up to 100 watts or even
more. Obviously, they are far over size
for the type of transmitter under discussion, but you might as well get them now
and then you will have good condensers that
can be used in other sets. The same applies
to the variable condensers-get good ones
at first and you cannot go wrong. The
writer is using two of the type shown in

www.americanradiohistory.com

strument much greater efficiency and a better transmitted tone can be obtained. A
carbon disk resistance of the type illustrated
with a maximum resistance of 100,000 ohms
will be found quite satisfactory.
THE INDUCTANCES
Undoubtedly you will want to try working
on both of the two upper wave -length bands
that are in use today, namely those centering around 80 and 175 meters. To be more
exact, these bands cover from 75 to 85
meters and from 150 to 200 meters. C. W.
transmission can be used over both of these
bands and phone transmission can be used
between 170 and 180 meters. The inductances for both bands are to be wound on
4-inch diameter insulating tubes. Well paraffined cardboard will be found quite satisfactory.
For the 80 -meter band, wind the oscillator
or primary coil with 19 turns of No. 14
D.C.C. wire, soldering a lug or tap at the center turn. The antenna inductance should have
from 6 to 10 turns and must be determined
definitely by experimenting. Use enough
turns to have a good pick-up from the oscillating circuit, but do not use so many that
they will stop the primary circuit from oscillating.
For the 150- to 200 -meter band, use the
same diameter tubing and wind 39 turns for

i
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schematic circuit of this simple transmitter is given above. The key
must be closed when the set is being used for radiophone transmission.
The radio frequency choke, 12, consists of 250 turns of No. 28 or No. 30
A

the primary or oscillator coil. Tap at the
20th turn. The secondary or antenna coil
can be approximately the same size as that
used for the 80 -meter tuner. In connection
with this 150- to 200 -meter inductance, you
will want to incorporate some sort of modulating system so that you can use radiophone
transmission between 170 and 180 meters.
The simplest and easiest way to accomplish
this is by using an absorption circuit. This
consists of two turns of wire shunted by a
microphone as shown in dotted lines in the
schematic circuit of the transmitter. Place
a switch in series with the microphone, so
that this circuit can be opened when you
are using C. W. transmission on the upper
band of wave-lengths. The two turns of the
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S. C. C. wire, wound on an insulating tube 2 inches in diameter. This
coil is not shown in the photographs on the opposite page. The rheostat
is of a standard carbon disk compression type.

absorption circuit are placed inside of the
supporting tube and are wound so as to be
held there by friction. Their position in
relation to the primary should be varied
until the best operating point is found. This
can be determined while working with some
nearby station or by listening in on your
own receiver to your transmitted wave.
METERS
In the set illustrated we have only shown
one meter, an antenna radio frequency ammeter. This instrument shows you when
your antenna circuit is in resonance with
the oscillating circuit. Do not depend too
much upon the amount of current shown by
this meter and do not think that just because you get a high antenna reading you

are getting out further. This does not always follow, and only a few hours of experimenting and trying out different settings of your variable condensers will determine just where the best point is for operation. However, the antenna meter is useful for tuning to resonance and therefore
should be included. If you want to make a
set somewhat more elaborate, incorporate a
filament voltmeter and a plate milliammeter.
You will need these instruments anyway
when you build a larger set and come to
use A.C. or motor generator power supply.
It is best to buy three meters; one for
the antenna, one for the filament and one
for the plate. Then you will be fully equip (Continued on nest page)
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Above is given a chart of the code that you
must learn in order to send and receive radio
messages with this C. W. transmitter. You
must be able to pass a speed test in order to
get your transmitting license. The requirements are ten words per minute, five letters
to the word.

Above is shown the first of our famous progressive wiring diagrams in which the aerial and
plate circuit wiring is shown in detail. The grid leak is mounted on the baseboard rather than
on the panel so as to reduce the length of the grid leads. Once it is adjusted for best results,
it need not be changed until the tube itself is replaced by another. However, a change in the
grid leak adjustment will sometimes be found beneficial when shifting from one certain wave
to another in a different band. Details of coils are given on the next page.
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TO ANT.

FILAMENT AND GRID CIRCUIT WIRING

ped for future experimental work. The ratings of these instruments for general use
up to 50 watts power should be as follows.
Antenna ammeter, 0 to 2. Filament voltmeter, 0 to 15. Plate milliammeter, 0 to 200.
1 f
you get good instruments such as the
antenna ammeter illustrated, they will give
good readings even at the lowest parts of
their scales which points, by the way, will
be used with a set of the type illustrated.
VACUUM TUBES
This set has been designed to operate with
a UV -201A tube. Properly constructed and
perated it will give excellent results. The
filament step-down transformer should be of
a type that will supply at least one-quarter
of an ampere to the tube. The one used in
the writer's set had three voltage taps on
the secondary; one for 6, one for 12 and
one for 18 volts. This is not necessary in
a set of this type and the transformer was
used only because it happened to be the only
one on hand at the time.
The antenna for use on both 80 and 175
meters should be about 60 feet long over
all and at least 30 feet high. The lead-in
and antenna should both be extremely well
insulated. Exercise great care here as any
expense incurred in buying good insulators
will amply repay you in results obtained.
A transmitter can be used with a ground
connection in just the same manner as a
ground is used on a receiving set. However
a perfect ground is hard to obtain and a
poor ground used in connection with a transmitter will be a decided drawback. Therefore, the average amateur station uses what
is known as a counterpoise.
This usually
(Continued on page 589)
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The second and last of the progressive
diagrams for this simple transmitter is
given direct:y above. The filament and
grid circuit wiring is shown, completing
the assembly. It is wise to include a
switch in the 110 -volt leads so that the
"A" circuit can be easily opened.
Directly at the right the details are given
for laying out the panel. The writer used
hard wood, but of course any good insulating material may be employed.
The details of coils to be used with
this transmitter are given below. The
smaller coil is for use on the 75- to 85 meter band, while the larger one is to
be used on the 150- to 200 -meter band.
An absorption microphone coil is included in this assembly, but phone
transmission may only be used between
170 and 180 meters.
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RADIO ORACLE
In this Department we publish questions and answers which we feel are
to this Department cannot be answered free.

SEPARATE "A" BATTERIES
(390) Q. 1. Milton Bausch, Hartford,
Conn., asks if there is any advantage in
using "A" batteries for the various tubes
in a multi -tube set.
A. 1. Of late, practically every circuit
shown in various periodicals uses a common
"A" battery. This is done in order to conserve batteries and is a relic of the days
when tubes drew quite a considerable amount
of current for heating the filaments and
therefore a storage battery was necessary
for this work. As a consequence, circuits
were designed to use one battery to operate
all tubes. However, it is quite well known
that the results noticed would be somewhat
better if separate batteries were used for
lighting the filaments of each tube. The advent of vacuum tubes operating with a
single dry cell for lighting the filament has
made this use possible and we are reproducing herewith a diagram of a five -tube
set using separate "A" batteries. If you
employ tubes of the WD -12 type you need
use only one dry cell for each tube. Separate rheostats are shown, but so as to reduce the number of controls, fixed filament
resistances can be used in place of those
rheostats controlling the radio frequency
and audio frequency amplifying tubes.
However, an adjustable resistance or a rheostat should be used in the filament circuit
of the detector tube.

.I
TO

AERIAL

ELIMINATING INTERFERENCE
Q.

1.

variable condenser. These two are connected
in parallel and are connected directly from

TO
PRIMARY

,,

\

the aerial to the ground of your set. The
size of the choke coil will have to be determined by experiment and as a starter we
would suggest the use of about three layers
of No. 20 D.C.C. wire on a core of iron
wires, one-half inch in diameter by four
inches long.

Chas. Barker, Jr., Venus,
Texas, says that he has considerable trouble due to a buzzing noise in his radio receiving set which emanates from a ringing
machine used by a local telephone company.
He asks how this trouble can be eliminated.
A. 1. There are two appliances getting
rid of or reducing the buzz you mention;
the first one is installed by the telephone
company, reducing interference in all sets,
and the second one is to be applied to each
receiving set.
In order to use the .first method it will
be necessary for you to get in touch with
the .manager of the local telephone company
and take up the matter with him. It will
be necessary for them to insert in their circuit a filter composed of chokes and condensers which will have to 'be designed espe.
cially for that installation. If they are not
willing to do this, your next resort is to
your receiving set itself.
Here it is necessary to use a filter system
consisting of a choke coil and a .001 mf.

(391)

RADIO FREQ.AIR CORE

SEC/

of interest to the novice and amateur. Letters addressed
for all questions where a personal answer is desired.

In order to still further aid the good
work, a separate "B" battery should be
used for the detector tube and therefore
the necessary connections for this work are
shown.

TRANSFORMERS

TO PRI

is made

A charge of 50e.

GRID
2

SELECTIVITY
(392) Q. 1. Robert M. Crony, Syracuse,
New York, says that he has a standard
three -circuit tuner, but desires to get better selectivity with it with absolutely no decrease in volume and without the addition
of more tubes.
A. 1. With the set you have at present,
it is almost impossible to fulfill all of your
requirements. You can make the same more
selective, but t'.ere is a possibility that your
volume may be slightly decreased. We
would suggest, however, that you make the
changes mentioned below and put up with
the lesser volume as selectivity is usually
far more to be desired than a quantity of
volume. Since you say that your aerial is
125 feet long over all, we would advise
you to cut it down so as not to exceed 80
feet over all. This will undoubtedly increase
your selectivity greatly. If the secondary
of your coil is wound with comparatively
small wire, we would advise you to rewind
it, using the same number of turns but using
wire at, least as large as No. 20.
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."B"45 -67%2V.(Q. 390) Wien using dry cell tubes, 'one "A" cell can very readily be
used for each tube. Use either separate rheostats or fixed resistances in

Many experimenters report excellent results with the system as shown withall filaments and batteries in parallel.
She amplifier filament circuits.

WANTED!!! RADIO ARTICLES
want descriptions of new radio ideas which you have desirous of obtaining new hook-ups and descriptions of single
worked out in practice. Take photographs of the im- tube sets, reflex and other types which have proven satisfacportant parts and make pencil or pen and ink sketches of the tory; We like articles on new single tube receptors. We will
hook-ups or mechanical details, et cetera. We are particularly pay good prices for your ideas.
-Editor.
WE

www.americanradiohistory.com
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A. 1. The phenomena you mention might
readily be attributed to excessive atmospheric electricity. If the sparks you mention occurred during a snow storm, the cause
can be attributed thereto. It has been noticed
very often that what is known as snow
static accumulates on the antenna and discharges through the receiving set to the
ground.

TWO -TUBE REFLEX
(393) Q. 1. D. Vender, Los Angeles,
Calif., wants to use honeycomb coils in an
efficient type of reflex circuit and asks us
to show the connections for a set of this
nature.
A. 1. Probably the best circuit for you to
use is that reproduced here. If desired,
the antenna coil, the plate coil of the first

TO AERIAL
HONEYCOMB
COIL
35 TURNS
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COI L
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able radiation. Also, the voltage drop in the
rectifier would be so great that we do not
believe you could even get your transmitter
to oscillate.
Q. 2. How can an automobile spark coil
be used as a modulation transformer? The
coil referred to is of the three -terminal
type.
A. 2. In order to use your spark coil as
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(Q. 393) Many experimenters seem to always be desirous of trying
out something new in reflex circuits. Here is one that will keep you

tube and the plate coil of the second tube
may all be coupled together, giving a double

regeneration effect .which, when properly
balanced and tuned, will give astonishing results. The circuit which we show is one
that is very popular in England and is
known as a 2 -tube Trinadyne circuit. The
choke coil, a honeycomb coil, helps to stabilize the circuit.

COATED FILAMENTS
Q. 1. H. Calamess, Van Nuys,
P. 0., Calif., asks how the so-called coated
filaments are made and of what they con-

(394)

sist.
A.

1.
The coated filaments in vacuum
tubes consist of the tungsten wire which becomes incandescent upon the passage of an
electrical current, which has been treated
with a thorium compound, which forms successively films of oxide which, when subjected to the heat generated by the central
core, increase the electronic stream discharged from the filament toward the plate,
thereby rendering the tube more efficient in
operation. The exact composition of the
"coating" of these filaments is not available
for publication.

ATMOSPHERIC ELECTRICITY
Q. 1. John W. Capwell, Newark,
N. Y., says that one day his attention was
attracted to his radio set by a crackling
noise. Investigation showed a spark about
'i's of an inch long jumping across the antenna tuning condenser. What was the
cause of this phenomenon which happened
in the middle of last winter?

(395)
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It is of English origin and using honeycomb coils
throughout, will give good results when properly operated.
busy for some time.

TWO ELEMENT TUBE
(396) Q. 1. Joseph G. Bartos, Dayton,
Ohio, asks us to -utline the advantages and
disadvantages of employing a two -element
vacuum tube in place of a crystal detector
in a reflex circuit.
A. 1. The greatest advantage of such a
change is that the two -element tube is very
stable in operation and does n't require the
frequent adjustments that a crystal does.
As to volume and selectivity, we would advise that there is possibly a slight margin
in favor of the tube as a detector.
The principal disadvantage in using a tube
detector is that a greater filament and plate
consumption is required for the entire set
and consequently the batteries must be replaced or recharged more frequently with
the tube detect . than with the crystal.
However, this is the only noticeable disadvantage and the clarity and tone with either
detector will be very good. We believe
that you will obtain greater satisfaction
from your set if the tube is used.

TRANSMITTING QUERIES
(397) Q. 1. Alfred B. Anderson, Procter, Vt., sends us a circuit diagram of a
standard transmitter using a combination
filament and a plate transformer. He asks
if he can eliminate all power transformers
by using a storage "A" battery to heat the
filament and by connecting the A.C. directly
to the rectifier.
A. 1. You would not be able to eliminate
the transformer in the circuit as you mention, because you would not be applying
enough potential to the plate to get appreci-

transformer, you should take
the case off the same and separate the connections so that you obtain two primary and
two secondary leads. These can be hooked
up in the conventional manner.
Q. 3. How can my radio set be used as
a C.W. transmitter? In other words, where
should the key be connected?
A. 3. To use this set as a C.W. transmitter, place the key in series with the plate
supply. This key is to be closed when
transmitting by radiophone.
a modulation

WAVE -METER QUERY
Q. 1.
J. K. Woods, Dallas,
(398)
Texas, says that he has a calibrated wavemeter but that it is not equipped with a
driver and desires to know whether or not
it can be used for checking the wave -length
of a station that is being received on an
ordinary regenerative tuner.
A. 1. This work is quite possible and is
rather simple. Tune in the station to its
greatest volume and then place the set in
oscillation. Place the wave -meter coil near
the secondary circuit and vary the condenser
slowly. Two clicks will be heard in the receivers, the clicks being about two degrees
apart on the wave -meter dial. Now, move
the wave -meter further away from the receiver by 2 or 3 inches and try again. This
time the clicks will he closer together. Keep
doing this, moving the wave -meter only a
short distance at a time until the two clicks
are so close together that they sound as
one. This point will be the desired one
and from it you can find the wave -length of
the station being received.
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Portable Loud Speaker

Auxiliary Hoe Handle

ADJ USIA BLÉ.

HAN DLE

No. 1,534,075 issued to Washington B. Parrish should be of great
interest to all of those who have occasion to use hoes, rakes, shovels
or implements of -imilar nature. Mr. Parrish has devised an auxiliary
handle to be attached to any one of these devices and which, it is
said, will make the task of handling them very much easier. This
separate handle is clamped to the shaft of the implement in the manner shown and is provided with a wing nut which, upon being loosened,
allows the handle to be turned to any desired position. When this
has been accomplished, one hand of the user grasps the auxiliary
handle as shown above, while the other hand is placed on the shaft.
In this way the device can be manipulated in a manner that is much
less tiring to the user than the usual method.

Ash Receptacle

No. 1,511,217, issued to Herbert E. Floercky,
protects a novel type of combination match
box holder and ash receptacle that is designed
to clamp on the arm of a chair or in any
other convenient position. The device is illustrated in detail and in use above. The receptacle portion is removable to facilitate quick
and easy cleaning. Jaws are provided directly above the ash tray in which a cigarette
or cigar can be placed. When this is done,
any ashes falling from the cigarette or cigar
will be deposited directly in the ash tray,
thus saving the floor and rugs. The box of
matches is very handy to the user.

No. 1,538,865, issued to Herman P. Porter, relates to a portable loud
speaker or amplifier to be used in connection with small compact radio
receiving sets that are designed for outdoor or portable use. The
-device, in essence, consists of a sound chamber shaped in a general
manner as shown above. One or more pairs of headphones are to be
placed within the chamber as indicated and are to be connected to the
radio receiving set in the usual manner. The sounds emanating from
the phones placed within this chamber are deflected toward the throat
whereupon they emerge from the outwardly flaring portion clearly and
with their natural tones. It is said that all extraneous and unnatural
sounds are eliminated. Mr. Porter has also covered various other
designs of this device in his patent. They will hold from one to four
phones.

Pastry Server

No. 1,538,808, issued to Arthur Hedeen, provides protection for a combination server of
the type illustrated above. This device takes
the form of a combined knife and two tined
fork. The knife is used to cut cake or pie
whereupon when it is inserted under the piece
of pastry in the usual manner the tines enMr.
gage with the pastry and steady it.
Hedeen has also obtained protection on an
attachment by means of which an ordinary
cake knife can be made of the same type as

that shown.

www.americanradiohistory.com

Tooth Brush.

No. 1,537,467, issued to Arthur G. Ingle, describes a new type of folding toothbrush designed especially for the use of the traveler.
Usually, one who literally lives in a suitcase
has quite some trouble with that one particu-

lar item of personal use that really requires
the best of care-the toothbrush. In order
to keep this device clean, Mr. Ingle has provided a handle into which the brush folds
when it is not in use, assuming the appearance and size shown directly above. A hinge
is so arranged that the brush will only open
straight and will not fold backward.
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$28,000.00
OFFERED BY

SCIENCE and INVENTION Magazine
$11,000.00

in Prizes for
Psychical Phenomena

$5,000.00

in Prizes for
Perpetual Motion

Well, we are still waiting for the General Assembly of Spiritualists of the
State of New York to accept our challenge which we published in the September issue of this magazine. You see, the General Assembly, in a small
pamphlet challenged any trickster to produce psychical manifestations such
as they are capable of doing without the aid of trickery, and we have requested that they produce those manifestations in our presence, and if they
do so also without the aid of trickery, we will let them in on some easy
money.
When any organization of spiritualists or when any medium claims to be able
to produce writing on the inside of sealed slates, or when they claim they
can levitate ponderable bodies without application of physical or mechanical
force, or when they claim they can produce independent voices, we automatically want to be shown, and are willing to pay a total of $11,000.00 for a
private performance. Tell your own favorite medium about this if you
have one.

No one has as yet cone to claim the $5,000.00 for á perpetual motion machine

at which the editors of SCIENCE & INVENTION Magazine are desirous
of looking. So many perpetual motion ideas have been submitted to the
editors of this publication, each with the statement that "the machine actually works, but why should I devulge the secret when I will get nothing
for it," that wo decided more than two years ago to pay $5,000.00 to anyone who will merely exhibit a working model of a perpetual motion machine.
Machines working by evaporation, tides, winds or. waterfalls cannot of
course be classed as perpetual motion devices. No photographs or diagrams
can be entered into this contest, but the working model must either be
brought or shipped to the offices of this publication. We do not desire the
rights to the invention and make this award merely for the protection of
investors in machines which have no scientific background of reasoning upon
which the inventors could base their claims. Meanwhile don't invest in a
perpetual motion proposition-you can't win.

$1000.00 Monthly Contest Awards
FIRST PRIZE $100.00
Characteristics of Organic Glass, by Isntar Ginsberg, B.Sc., Chem. Eng. 520-521
SECOND PRIZE $75.00
Spiderwebs as Fishing Nets, by Dr. E. W. Gudger
512
TWO PRIZES OF $50.00 EACH
Tricks of Mediums; by Rev. Crawford Trotter
561
Reversed Astronomy, by Isabel M. Lewis, M A
522-523
THREE PRIZES OF $35.00 EACH
The Sun-World's Greatest Engine, by Donald H. Menzel
507
Building the Motor Hoop, by John Galen Barber
534-535
Hints to the Radio Builder, by Leon L. Adelman
545
FIVE PRIZES OF $25.00 EACH
Our Wood Supply, by Sam Brown
511
Boat for Shallow Water, by C. Rout Vlastimil
514
The Earth's Surface is Shifting, by Donald H. Menzel
515
California's "Magnetic Hill" Myth, by Edwin H. Schallert
531
Helpful Laboratory Hints, by Raymond B. Wailes
533
FIVE PRIZES OF $20.00 EACH
Nature, Producer of Electricity, by Don. Home
509
Rescuing Device for Divers, by Dr. Albert Neuburger
521
Cross -Number Puzzle, by Richard Hoadley Tingley
527
Scroll Saw from Sewing Machine, by Harold Jackson, Rep. No. 2903.
532
Radio Controlled Ship, by Harold T. Wilkins
542
TEN PRIZES OF $15.00 EACH
Hunter's Hat. Author please send address
514
\Vire Former, by H. N. Whitmore
519
Magic Painting, by C. A. Oldroyd, Rep. No. 4433
523

Other
Pending

Contests

Renovating Furniture, by S. Goehns
Gas Tank Filler, by John B. Roswick
Magnetic Pick-up, by Allen P. Child
Imitating Carved Wood, by Dr. Ernest Bade
Lathe. Author please send address
Furnace, by E. C. Zimmerman
Tuning Aid, by Frank M. Blackwell

1,

Milk Bottle Holder, by J. B. Roswick
Tonsorial Aid, by Murray Schick
Magnifier, by George C. Hoheim
Lamp Lock, by H. Klein
Auto Compass, by C. G. Percival
Car Ventilator, by C. G. Percival
Handle Light, by C. G. Percival
Spark Plug Wrench, by Allen P. Child
Rivets, by Walter T. Markowski, Rep. No. 192
Static Generator, by H. S. Fox, Rep. No. 5439
Tee Square, by C. A. Oldroyd, Rep. No. 4433
Air Pump, by C. A. Oldroyd, Rep. No. 4433
Varnish, by A. A. Blumenfeld
Hydrometer Holder, by George A. Coates, Rep. No. 12052
Hand Soap, by Enrique Corral
TEN PRIZES OF $5.00 EACH
Riveting Hints, by Pan, Rep. No. 6535
Cleaning Bottles, by N. Greenspan
Eye Shield, by E. Zimmer
Leather Polish, by Peter Gudes, Rep. No. 21320
No -Glare Bulb, by P. Boissineau, Rep. No. 502
Cork Remover, by Arthur Kern
(No further entries)

1925.

$250.00 in Prizes Awarded for the Best Methods for Exterminating
Rats. Contest Announced in the July Issue and Closes Noon,

October 15, 1925.

$12,000.00 in Prizes for Articles
22

532
536

544

FIFTEEN PRIZES OF $10.00 EACH

Thirty Combination Pen -Pencils Awarded as Prizes in the Clock
Spring Contest. Contest announced in the August issue and closes
October

523
530
532

Last year SCIENCE AND INVENTION
Magazine paid for articles $13,320.00 to 1,112
prize winners. Hundreds of SCIENCE AND
INVENTION reporters won prizes, and up to
CORRESPONDENT
the time of going to press there were more than
w
REPORTER'S
FIRST PRIZE $100.00
27,000 reporters in the field.
IDENTIFICATION
W
SECOND PRIZE $75.00
Every month this publication pays $1,000.00
NO.
Q Q((A
2 PRIZES OF $50.00 each
E
or more in prizes, exclusive of money paid to
0
those authors who are on contract, and who
THE BEARER OF THIS CARDe..221-J:ÉZCA`Llj£4/
x
" 35.00 "
receive their own rates. At the left the list of
IS AN AUTHORIZED CORRESPONDENT -REPORTER OF
5
25.00
prizes issued monthly is itemized, and above
CD
{i
SCIENCE and INVENTION MAGAZINE
are the names of the prize winners for this
5
20.00
THE PUBLISHERS OF SCIENCE AND INVENTION WILL
it
Issue. In order to assist our reporter corre10
15.00
APPRECIATE ANY COURTESY EXTENDED THEIR
spondents in securing available material for
It
{{
REPRESENTATIVE.
15
10.00
publication, we issue without charge the recc
RIMENTER P LIS
CO.
10
porter's card, a sample of which is illustrated
LL'
5.00
cc
cl
at the right. Send a postal card for one. It
15
2.00
loser,EX
ac
cc
will
act
as
an
open
sesame
in
news.
securing
15
1.00
Address Field Editor. SCIENCE AND INVENTION, 53 Park Place, New York City.
(Note-Unavailable material not accompanied by postage will not be returned.)

monthly prizes will be given as
follows:

gclence and
Invention

rc
cc

L:.ï

cc

cc
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Scientific Humor
SOUNDS LIKE A SPEAK EASY
"I have called the spirit three
times. She moves, she makes signs, but she
doesn't speak."
WIDOWER:
"She doesn't speak? Well,
that can't be my wife, then."-Smith O'Brien.
MEDIUM

A WELL SHIELDED SET
It had been noticed that a resident of Los Angeles has placed
an order with a
local undertaker
for a $1,200 steel
c o fi n equipped
with a radio receiving set.

Well, anyway,
"ground !"-Margery

.,.

he'll have
Hewitt.

a

good

HE MOVED FAST
MEDICINE SALESMAN

"And ladies and

:

gentlemen:
"I have sold over one million bottles of
this great Mexican remedy and never had
a complaint. I ask you, what does this
prove?"
VOICE FROM CROWD: "That dead men tell
no tales."-Bill Doll.

STEAMSHIPS NOT ALLOWED
LECTURER (lecturing on methods of transportation) : "Now the best method of transportation we have today

is-"
"The alimentary

FAT MAN IN AUDIENCE:
canal !"-Paul Good.

Darwin was on a railway journey in England and was taking a monkey with him.

The ticket agent insisted that he buy the
monkey a dog ticket. Darwin insisted that
it was not a dog, and to clinch his argument
pulled a tortoise from his pocket and said,
"I suppose this is also a dog?" The ticket
agent replied, "No, sir, monkeys is dogs,
but tortoises is hinsects."-C. W. Leonard,
Jr.

A FOWL RUSE

HI: "Ever try

radio music to
make your hens

lay, Si?"

Si: "No, but
I once let them
listen to a lecture
on how to kill and
dress poultry for
the market, and

N

laid an egg a day ever

every

hen has
Spicer.

since."-John

AUNTIE DATED IT
"Yes," declared the guide, "this papyrus
was written in 3496 B. C."
"How did they know that?" asked the
skeptical tourist.
"The date was on

it."-J.

The

Samachson.

THIS IS OUR EXPLANATION
FLUB: "What's the heaviest planet?"
DUB: "Mercury, of course."-E. A. Daansen, Reporter No. 17.657.

AND TIN CANS

gravity?"
BRIGHT

elec-

"How

M.

receive daily from one to
two hundred contributions to
this department. Of these only
one or two are available. We desire
to publish only scientific humor and
all contributions should be original if
possible. Do not copy jokes from old
books or other publications as they

JUDGE : "Well ! !
AVIATOR:
"Slid
JUDGE (grimly) :

How did you get here?"
down a rainbow, sir."

"Well, take six months
for skylarking."-Stanley R. Russell.

OF ORANGES-JUICE
"What are the constituents of

QUESTION:

quartz?"
BRIGHT

STUDENT:

"Pints."-Adelbert

Body, Reporter No. 18,360.

THIS JOKE IS THAT OLD

By

:
"Just think, those ruins
are 2,000 years old."
WISE GUY: "Aw, gwan, it's only 1925
now." -Henry B. Davenport.

ANTIQUARIAN

scientific humor we mean only such
jokes as contain something of a scientific nature. Note our prize winners.
Write each joke on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. We
cannot return unaccepted jokes. Please
do not enclose return postage.
All jokes published here are paid
for at the rate of one dollar each, besides the first prize of three dollars
for the best jokes submitted each
month. In the event that two people
send in the same joke so as to tie for
the prize, then the sum of three dollars in cash will be paid to each one.

IMPRACTICAL THEORY
"Why do you speak of your
husband as a theory?"
"Because he so seldom
MRS. JACK:
MRS. BILL

:

works."-Henry B. Davenport.

USE HONEYCOMBS
FIRST RADIO
FAN : "I'm very

$H -SH -SH
GOT

A

!

NIBBLE

I'VE
)

puzzled over this
new receiving
set."

NOW WHAT IS THE MATTER?
air bellows
brake drums

SECOND

"Why I"

FAN

FIRST FAN : "T

can't decide what
kind of bait to
put on the wave-

piston rings
fuse blows
tool rests
spark coils. Herbert Gross.

trap.-Richard

UP A TREE

"Say, you are a regular supporter of the Darwin theory."
APPRENTICE: "Why do you call me a supporter of the Darwin theory?"
"Because you are always
CARPENTER:
monkeying with something."-Leland Ray.
CARPENTER:

SHOCKING

DINTY : "J i m
shoved the end of
a thousand volt
wire down Bill's
throá "
!euGAN

:

"How

made him hot under the collar."-

of the properties of the metals."

JUDGE: "What name?"
HUMOROUS AVIATOR: "Angel, sir."
JUDGE: "Where did you come from?"
AVIATOR: "Heaven, sir."

WE

JUNK DEALER'S SON : "Lead sinks, copper coils, gold rings, brass bowls.-E. A.
Daansen, Reporter No. 17,657.

:

O'Connell.

A MINE

did it affect Bill?"

PROF

J.

GOOD HE DIDN'T COME OUT OF

HISTORY PROF.: Can any of you tell me
what makes the Tower of Pisa lean?
I don't know, or I'd
CORPULENT IDA:
Bercovitch, Reporter
take some myself.

chance here.

the

can

J.

IT ALSO MAKES GAS -SO -LEAN

no

`¿_

(at

patient be suffering from an inherited and occupational
disease
when he has the
sleeping sickness?
He
STUDENT:
says his father
was a night watchman.

`Kindly indicate some

PHYSICS

V."-B.

"The letter

:

clinic quiz):

sistant, "put
your hand on
one of these
wires."
Sparks did
as he was told.
"Feel anything?"
"No," replied Sparks.
"Good 1" said the electrician. "I
wasn't sure which was which. Don't
touch the other wire or you will be
electrocuted."-John H. Varley, Reporter No. 19629.

The
The
The
The
The
The

the center of

INHERITED
DOCTOR

called to his
youthful as-

little or

STUDE

is

Meigs.

trician w a s
puzzled. "Hi,
Sparks!" he

No. 21358.

"What

PHYSICS PROF:

WANTED TO MAKE SURE

have

(R)EVOLUTIONARY

DUMBELLS ARE EVENLY
BALANCED

FIRST PRIZE $3.00

:

DINTY:

T. T. Rose.
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"It

Doan, Reporter No. 22305.

THE SHORT AND LONG OF IT
"Your English language, it is absurd. The
words are so short," observed the visiting
Russian.
"That's right," agreed his American
friend. Then, turning to another American
in the party, "Did you get that 27 -letter
word meaning 'A disease of the lower

limbs?'"

"Yes, it was 'Elephantiosmagnatisemalosis.'
Did you get your 30 -letter word for 'a substitute for hard rubber?'"
"Yea. 'Oxybenzolmetholphenolanhydride.'"

-Thomas Badger.

A DE -VOID JOKE
Some men get something for nothingthe vacuum in their radio tubes. Harold
Kennedy.
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THE ORACLE
The "Oracle" is for the sole benefit of all scientific students. Questions
will be answered here for the benefit of all but only matter of sufficient inwill be answered:
terest will be published. Rules under which questions
1. Only three questions can be submitted to be answered.
must be typewritten
matter
on;
written
be
to
sheet
of
2. Only one side
er else written in ink, no penciled matter considered.

CIRCUIT BREAKER

(1910) Q. 1. Douglass Thomas, Portland, Ore.,
asks how current can be applied intermittently to
one magnet or how it can be distributed periodically between two magnets.

A. 1. Probably the best and simplest method
of accomplishing this work is to use a rotary
circuit breaker of the simple type illustrated hereThis consists of a metal disk cut as
with.

shown, supported by suitable bearings and driven
by a motor. A reducing gear arrangement such
as illustrated may be used and should be so de -

An excellent type of circuit breaker for experimental use is shown above.

signed as to drive the metal disk at the required
speed.
If it is desired to distribute the current intermittently between two magnets, two disks may
be employed having a common connection between them and the two brushes may then be
connected to the two magnets. The connection
between the two metal disks and a common wire
connecting the two electro -magnets are then led
to the source of current.

KEROSENE AS CARBON REMOVER
(1911) Q. 1. W. R. Bishop, Kalamazoo, Mich.,
asks whether or not we have ever heard that the
use of kerosene for eliminating carbon in a gasoline engine can do damage to the engine.
A. 1. We do not have any record on hand of
injury ever having been done to any gasoline
engine by the use of kerosene for eliminating
carbon. Too much will be apt to deposit soot or
lampblack in the cylinder.
Q. 2. Can kerosene be used to prevent the formation of carbon in a gasoline engine?
A. 2. Kerosene cannot be used to prevent carIt is only used to rebon from accumulating.
move it.

IMITATION JEWELS
(1912) Q. I. A. C. Boldt, St. Paul, Minn.,
asks how the metallic backing on imitation jewels
is produced.
A. 1. The process of placing a metallic foil
coating on the back of an imitation jewel is sometimes done by a plating process. This may be
done as follows:
First, clean thoroughly the surface to be plated,
which may he done by washing first with an
alkali and then with distilled water.
Next, dissolve 7.8 grams of silver nitrate in
60 c.c. of water and divide the solution in two
equal parts. In a separate vessel, dissolve 3.11
grams of Rochelle salt in 1,180 c.c. of water and
boil the solution. Add to it gradually so as not
to stop the boiling one of the portions of the
silver solution; boil for 10 minutes longer, allow
to cool and then decant the clear liquid.
To the other half of the silver solution add sufficient ammonia water to dissolve the precipitate
which is formed, or until only a faint cloudiness
is left, then add 36 c.c. of water and filter. Mix
equal portions of these two solutions and suspend
the imitation jewels therein, first covering the portion which is not to be plated with wax. A brilliant coating of silver will be formed in about 10
The plated surface should then be
minutes.
washed, dried amid varnished.
Bright metallic foil is also used. That is a very
old system.

r

3. Sketches, diagrams, etc., must be on separate sheets.
Questions
addressed to this department cannot be answered by mail free of charge.
4. If a quick answer is desired by mail, a nominal charge of 50 cents is
made for each question. If the questions entail considerable research work
or intricate calculations, a special rate will be charged. Correspondents will
be informed as to the fee before such questions are answered.

AMMETER CALIBRATION

STEREOSCOPIC MOVIES

(1913) Q. 1. Raymond Smith, Long Island,
N. Y., asks how he can increase the range of a
standard ammeter which he has in his possession.
A. 1. Unless you have facilities at hand for
the measurement of resistances, you should use
the system illustrated herewith and described below. To make the ammeter pass more current,
This
a shunt is placed across it as indicated.
shunt consists of a resistance of such a size that
it will enable the split circuit formed by itself
and the ammeter to carry the required amount of
current. For instance, if a shunt whose resistance is equal to that of an ammeter is used, twice
as much current will be passed through the circuit, and for a given amount of current the ammeter will read only one-half as much as it
would without the shunt. Of course, these resistances cannot be determined without measuring instruments and therefore a cut and try method
is to be recommended. This consists of using a
standard calibrated ammeter which will cover the
range that it is desired to cover with the other
meter after it is recalibrated. The instruments
are all hooked up as shown in the accompanying
diagram. The load may consist of a lamp bank
or a variable resistance so that varying loads can
be applied to the entire circuit. Make tip an experimental shunt, being sure that the wire is
large enough to pass the required amount of
current. Connect up the circuit as shown and
turn on the current. The reading on the standard ammeter will be equivalent to the amount
of current flowing in the circuit. Mark this point
on the dial of the meter being recalibrated. Vary
the load resistance and mark the new point so

(1915) Q. 1. P. N. Peters, Brooklyn, N. Y.,
refers to an article on stereoscopic motion pictures published in a recent issue of this magazine wherein each alternate frame on the film is
made from one of two different positions whereupon when the film is projected in the usual manner, a stereoscopic effect is produced. He says
that he does not see how this method can possibly work and asks for further explanation.
A. 1. The stereoscopic motion picture method
described depends upon the retention of vision
by the human eye. Both of the eyes of the spectator are used. They first view the scene as
recorded by the right-hand lens of the camera and
then as by the left-hand lens. The effect is a
relief photograph.

STANDARD

AMMETER

METER TO 8E
RE

-CALIBRAD

SHUNT

TO
SOURCE
OF CURRENT

LOAD

2

An ammeter may be recalibrated for larger
loads by using the above circuit.

located on the meter to be changed. In this way,
several points can be determined and quite accurate results may be had. If two or three shunts
are made up, a corresponding number of scales
can be made for the ammeter and thus the use
of the instrument will be greatly increased.

SOLDERING CAST IRON
(1914) Q. 1. James Hayek, Chicago, Ill., asks
for complete directions for the most practical way
of soldering cast iron objects.
A. 1. The process consists in decarbonizing the
surfaces of the cast iron to be soldered, the molten
hard solder being at the same time brought into
contact with the red-hot metallic surfaces. The
admission of air, however, should be carefully
guarded against. First pickle the surfaces of the
pieces to be soldered, as usual, with acid and
clamp the two pieces together. The place to be
soldered is now covered with a metallic oxygen
compound and any one of the customary fluxes
are heated until red hot. The preparation best
suited for this purpose is a paste made by intimately mingling together cuprous oxide and borax.
The latter melts in soldering and protects the
pickled surfaces as well as the cuprous oxide from
oxidation through the action of the air. During
the heating, the cuprous oxide imparts its oxygen
to the carbon contained in the cast iron and burns
it. Metallic copper separates in fine subdivision.
Now apply hard solder to the place to be united,
which, in melting, forms an alloy with the eliminated copper, the alloy combining with the decarbonized surfaces of the cast iron.

FAN MOTOR
(1916) Q. 1. C. H. Gaedtke, Prairie Du Chien,
Wis., says that he has an A.C. fan motor with
a squirrel cage type armature which will not
start itself but must be started by hand and will
run in either direction when this is done. He
asks us our opinion on the trouble with this
motor.
A. 1. The fan motor to which you refer is
evidently of a centrifugal type and contact is not
firmly established when attempting to start the
same. Perhaps no starting device is provided.

RECLAIMING METALS
(1917)
Q. 1. Melvin Beigland, Joice, Iowa,
asks how gold and silver on plated articles may
be reclaimed.
A. 1. The reclamation of gold and silver from
gold- and silver-plated articles is not always a
paying proposition, unless the percentage of the
valuable metals is high. It consists, in essence,
of cutting up the objects, if large, and dissolving
the metals by means of sulphuric or nitric acid.
The gold will remain undissolved and is collected
by decantation.
Silver dissolves and is precipitated by salt as silver chloride. This is reduced
to the metallic state by treatment with scrap zinc
and sulphuric acid. If lead is present, use nitric
acid for first solution.

TESTING CONDENSERS
(1918) Q. 1. Lewis Campbell, Apollo, Pa., says
that he has several condensers on hand and would
like to determine the relative capacities of them
in a rough way. He asks how this can be done
without expensive and elaborate apparatus, inasmuch as great accuracy is not required.

A. 1.
Probably the simplest method for you
to pursue is tha4 described below and illustrated
in these columns.
A milliammeter and one of
the condensers are connected in series as shown.
They are also connected to a source of alternat -

TO

A.C.
SOURCE

(MI LLIAMMETER

1

CONDENSER

By using the above circuit, various sizes of
fixed condensers can be compared.
ing current. When the switch is closed or the
current is turned on, the milliammeter will give
a certain reading. If now a different condenser
is substituted for the first one, the milliammeter
reading may change. If it comes back to the
same as it was first, the condenser is of the same
capacity as the original one. If the reading on
the milliammeter is lower, the capacity of the
condenser is smaller. Likewise a higher reading
indicates a larger capacity. It must be remembered that this method of comparing condensers
is very rough and inaccurate. However, for your
purpose we believe that it will be amply sufficient.
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BEAUTY HINTS
(1919) Q. I. M. J. Walsh, Hartford, Conn.,
asks various questions in regard to beauty and
weight.

A. 1. Your various queries are summed up in
the following paragraphs:
Beauty and weight are determined by the good
health of the individual. By beauty we mean
the preservation of the skin in its natural condition. Cleanliness and attention to the correct diet
have more to do with the condition of the skin
than all the beauty creams and other preparations
manufactured.
As to steam baths, ice massages and hot and
cold towels, we would say that the particular
method to be used will depend upon the blemishes
which it is desired to correct. In general, hot
applications are used to open the pores of the
skin so as to allow ready cleansing of the same.
Such applications should under all conditions be
followed by a cold application, which will cause
the pores to close and prevent the -individual from
taking cold. Also, if the pores are left open
after being treated with the hot application, it
will be found that they very soon become enlarged
and blackheads and other disfiguring eruptions
appear.
As to massages and various creams, we would
say that really the only practical value is that
obtained from a cleansing cream which removes
grime or dirt from the pores that cannot be taken
out in other ways.
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GEAR CALCULATIONS

ANCESTRY

(1923) Q. 1. Sergt. J. M. Phale, Fort Snelling, Minn., sends us a sketch of a train of gears,
which sketch is reproduced herewith, and asks:
How much weight applied at F is required to

lift

10 pounds at E?
A. 1. Ernest K. Chapin answers as follows:
Suppose wheel A rotates once. It is evident that
B will rotate 6 times and C 36 times. Then the
10-pound weight will be raised a distance 3611D

23" DIA.
144 TEETH

-

"-PULLEY
23° DIA.
PULLEY
8" DIA.

FREEZING EXPERIMENT
(1920) Q. 1. Howard R. Gutstein, Kendallville, Ind., says that he has been doing some experimental work in the production of cold by the
evaporation of liquids and has been using ethyl
chloride for this purpose. He asks us to suggest
a substitute for this material.
A. 1. The only other easily obtainable material that will do the work you mention is ether.
This, however, will only work under certain ideal
conditions and to insure the success of your experiment we would advise you to use ethyl
chloride.

tery is connected directly across a length of
resistance wire which is equipped with a scale so
that it is calibrated. When everything is connected as shown, a split circuit is made of which
the galvanometer is a part. When the sliding
contact on the calibrated resistance wire is at a
point where each half of the split circuit is of
the same resistance, there will be no deflection
in the galvanometer. Then an equation can be
UNKNOWN

KNOWN

RESISTANCE'

RESISTANCE

An interesting problem in physics has been
proposed by Sergt. Phale. The details of the
proposition are given above.
or 36 X3.1416 X8 or 904.78 inches.
The applied force F will act through a distance IID
or 3.1416X23" or 72.26 inches.
The ratio
904.78
72.26

BATTERY

CALIBRATED
RESISTANCE

GALVANOMETER

Unknown resistances can be measured by a
Wheatstone slide -wire bridge of the type illus-

trated above.

made up by means of which un unknown resistance can be calculated by comparison with a
known resistance. These units are shown in the
diagram. Let K equal the known resistance and
X the unknown resistance.
Therefore, we can
make the proportion that X is to K as A is to B.
Since the values for A and B can be read directly
from the scale and K is known, the resistance
X can be quickly and easily calibrated.

COATING RUBBER
(1922) Q. 1. Erwin Herget, St. Louis, Mo.,
asks if we can tell him how to give rubber some
kind of a coating that will make the rubber shine
enough to reflect light, but still not affect its

stretching.
A. 1. We do not have any record of any material which will coat rubber so as to make it
shine enough to reflect light and still not affect
its stretching. Well -cleaned rubber with the surface
evenly covered with water will reflect light to a
certain extent and may possibly be sufficient for
your purposes. You do not say how much reflection you need and, therefore, we cannot answer
you more definitely.

1.

H. B. Bull, Dalzell, S. C., says

CHLORINE
(1928) Q. 1. E. Merrick, Kansas City, Mo.,
asks how chlorine gas can be prepared in the
laboratory.
A. 1. If one part by weight of salt, to one
part of manganese dioxide be mixed with two parts
of sulphuric acid and two of water, and are put
in a large flask and heated slightly, chlorine gas
will be given off.
Q. 2. Can you give several methods for the
production of heavy clouds of smoke?
A. 2. Allow the fumes of hydrochloric acid and
ammonium hydroxide to mingle.
(1929) Q. 1. G. F. Minor, Richmond, Va., asks
us to tell hint the best method for quickly removing oxide from small rough aluminum castings
without recourse to chemicals.
A. 1. To remove the oxide formed on rough
aluminum castings, we would suggest that you
tumble them in sawdust and water until they are
free from the material. This could be done by
constructing a container and filling it with the
mixture of sawdust and water. Introduce the
castings and revolve the entire container until the
desired results are obtained.

is called the mechanical advantage of the

machine.

It

F

904.78

10

72.26

is

the ratio of F to 10, or F. Hence

or F

=

904.78 X 10
72.26

=

10

125.1

pounds

(nearly), neglecting friction.

VOLTMETER

PITOT TUBE
(1930)
Maurice Rawley, Winnipeg,
Q. 1.
Man., Canada, asks: What is a Pitot tube, and
how is it used for the measurement of the flow
of water?
A. 1. Our illustration shows a Pitot tube
which consists of nothing more nor less than a
tube bent at right angles at one end. It is placed
in a flowing stream of water for measuring either

(1924) Q. 1. Chas. Pfeiffer, Philadelphia, Pa.,
asks several queries regarding voltmeter connections, including among them a suggestion for shunting the meter with a heavy wire so that more
current can be drawn through the entire circuit.
A. 1. A voltmeter is never used in series with
a line, for the reason that it is a high resistance
instrument and not much current can be drawn
through it. As for short circuiting it with a
heavy wire, results will not be obtained. The
only place a voltmeter can be used is across the
line or across an instrument to measure the voltage drop across it. A voltmeter will not burn
out when put across 110 volts even though the
wire used on it is No. 28, providing that the scale
reading is 110 or over.
A

I'll

Q.

REMOVING OXIDE

WHEATSTONE SLIDE-WIRE BRIDGE
(1921) Q. 1. Win. Villines, Rosedale, Okla.,
asks for some general information on the construction of a Wheatstone slide -wire bridge.
A. 1. We are giving the desired information
below and reference may be had to the illustration of the bridge given in these columns. A bat-

(1927)

that, in a certain periodical, he read of a theory
which states that the greater number of generations
that you go back through history, the greater
number of ancestors in each generation a certain
person has. If you go back far enough, would
not the number of ancestors, according to this
theory, be as great as the population of the world
at that time? How can this be true?
A. 1. Theoretically, what you say is true up
to a certain point. This is, of course, granting that
the Biblical story of the beginning of man is true.
The number of ancestors will increase as you go
back, but you must remember that these ancestors
are also related to other 'people living in the present generation. As you trace your ancestry back.
the number of relatives in each generation will
become larger up to a certain period of the human
race's history, whereupon it will start to narrow
down again until, still accepting the Biblical theory, the ancestors of the entire human race narrow down to just two-Adam and Eve. Of course.
however, we must remember that this theory of
the beginning of man is a mooted question.

PROBLEM

(1925) Q. 1. Ralph M. Persell, Gulfport, Miss.,
propounds the following problem. A rabbit and
a turtle are moving in the same direction, the
tprtle in the lead and a certain distance ahead
of the rabbit. The turtle moves at a constant
rate. The rabbit moves in steady jumps, each
jump decreasing the distance by one -fifth. Will
the rabbit, since he moves at a rate that is steadily decreasing, overtake the turtle?
A. 1. In your problem which probably originated along with Aesop's Fables, the rabbit can
never catch the turtle. The probem states specifically that with each jump the distance X between
the rabbit and the turtle is lessened by one -fifth.

Thus there always remains the constantly changing distance X and 4/5 X, alternately between
both the animals. Therefore, it is clearly evident
that the rabbit cannot catch or pass the turtle.

AUTO COOLING SYSTEM
(1926) Q. 1. J. Simmons, Chicago, Ill., says
that he has been told that it is not good practice to mount a license plate of an automobile
directly on the front of the radiator. He asks
our opinion.
A. 1. Whoever informed you in this matter
was perfectly correct. Any obstructions to the
flow of air through the radiator of an automobile
should be removed. License plates, club insignias
and other obstructions of a similar nature tend to
reduce the efficiency of the cooling system of the
automobile, and if they are large enough will
cause the water in the radiator to boil when
even a slight load is placed upon the motor such
as climbing small grades. It is best to provide
otherwise for the disposition of license plates, etc.,
than on the radiator itself.
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The shape and action of a Pitot tube for
measuring the rate of flow of a stream of
water can be seen above.
the velocity of the current or the head of water
from which the stream is flowing. In the latter
case the distance H is equal to the velocity head.
The linear velocity of the stream is V = \/ 2GH.
In this formula, H is the distance shown in the
illustration in feet, G is a constant, 32.16 and V
equals the velocity in feet per second. This
formula applies only to water flowing freely and
cannot be used for determining the rate of flow

in a pipe.

ANT EXTERMINATORS
(1931) Q. 1.
B. Alonso, Cienfuegos, Cuba,
asks for good ways in which ants can be exterminated.
A. 1. A weak solution of corrosive sublimate is
very deadly to ants. Carbon disulphide is also to
be recommended. particularly for destroying ants'
nests. Pour a little of the chemical over the hill
and then cover with a little dirt. The vapors of
the chemical will penetrate the extremities of the
burrows and will kill not only the adult insect:,
but the young and the larvae as well. If not successful the first time, try again, using more of the
carbon disulphide.
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Non-Scci)ence
THE FLAPPER PLANE
In the Boston

Adc.ert i.ser

June 18th we
find that daring
the send off of
t h e MacMillan
party
exploring
to the north in
Of

ship
their
"Peary" t here

was a "shrieking
farewell" in which "whistles blew, spec-

tators shouted and airplanes beat their
wings overhead."
I maintain that this is a false statement. No self-respecting, properly conducted airplane would "beat its wings.".
No sir. Not even at so memorable an
occasion as this one.-Sinclair Bowman.

WEEDS GROW FAST

"Fastest
growing t w o

for fifteen cent
cigars" reads an
in

advertisement
the News Times
of South Bend,
Indiana.
Are we to understand t ha t
they give us the
cabbage in the green state and then grow
the cigar to the required length? Hemp
grows-do ropes? There should be a limit
to their size as a six-foot stogie would be
rather difficult to handle in the crowded elevators of business buildings. Perhaps some
inventor will discover a means for transporting these monsters.-Stanley Rider, Jr.

JAMES PUT THE STARS AWAY

Money for Science
Mistakes
The newspapers throughout the
country, as well as the magazines,
occasionally err. Sometimes these
errors are misprints. At other
times they are pure scientific misstatements. If you happen to see
any of these humorous mistakes
in the press, we will be glad to
have you clip them out and send
them to us. Give the name of the
newspaper or magazine in which
the error appeared and accompany
the inclosure with a few humorous
lines. The most humorous ones
will be printed in this department,
and for each one accepted and
printed we will pay $1.00. No
NON-SC(i)ENCE entry will be
accepted, unless the printed original accompanies the same. Address all NON-SC(i)ENCE entries
to:
Editor, NON-SC(i)ENCE Dept.,
c/o Science & Invention Magazine,
53 Park Place, New York City.

The Montreal
(Canada) Daily
Star in their issue of June 22nd,
published the following advertise-

ment

"Wanted

-Battery

with

man
connecWonder

tion."
what
stock will do when all battery men will have
their own connections. I suppose a hearty

clipping

A
from the New
York American
of June 16, 1925,
advises
"Peter Day, 70

that,

meal will serve as a charger and the employee will eventually he the discharger.(Unless the author sends us his name we
will be unable to make connection with the

check.)

dripped

dead while waiting for a train
in the railroad
station at Frank
Avenue, Rockaway Beach."
\Vhat a death this is. Like a piece
of butter the heat caused the poor unM. Kenfortunate man to melt away.

H.

nedy.

A REMARKABLE VIBRATOR

In an article in
Popular Science

líonthly entitled

AWRIGHT
AWRIGHT !
DON'T GET
!

EXCITED,
I'LL SIGN

"Clock shuts off
OFF!!!
the gas when the
meal is cooked."
we find the following:
` t h e
clock is set for
the number of
minutes it should
take the food to cook and when those
minutes have elapsed the alarm goes off.
The vibration of the bell turns the gas
off automatically. They are evidently
;

equipping gas stoves with silent watchmen who are brought up to dread the
sound produced by the vibration and
when they hear the sound produced by
the bell they respect the signal and
promptly shut off the source of gas
supply.

J. H. K.

WHEN HELL FREEZES OVER
enterprisadvertising
manager outdid
himself when he
placed an advertisement in all
the San Francisco papers for
t h e Paramount
picture "Grass"
which reads as
One

i n g

follows: "Grass, unf ed. unshod, clothed
only in courage 50,000 human beings, 500,000
beasts enact a drama greater than the mind
of man could imagine, greater than the hand
of man has written.
On the frozen highways of the forgotten

world where cold snow burned like the
fires of hell and blasts of the sun froze
the blood in their veins . . . a lost
people are fighting an inclement nature
for one blade of grass."
What an opportunity for the Round
the World Advertisers; think of a place
where the snow burns like hell and the
sun comes in blasts that will freeze your
blood! Some spot! No wonder the
grass won't grow!
I will appreciate one buck for the
above and will use this to travel to the
spot above described.-Raymond Travers.
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MILKMEÑ
GET MY
GOAT I

ing up thee

heavens and leaving a trail of

broken

bottles

which many of
us call the milky
way. Here is an

advertisement

from the New
York Sun for June 23rd, "Wanted-man to
clean nights. . . . must have A-1 references."
We presume that transportation will be
via radio waves and if the Heaviside layer
does not reflect the wave train the joli
should not be difficult.-Mrs. N. Schwartz,

DUNNIGER OUTDONE
In the June
24th issue of tlt.

High p'oint,

North Carolina;
Enterprise a p pears the follow"One day
ing.
while ironing the

iron cord was

THE COMPLETE ELECTRICIAN

Fahn-

JUST MELTED AWAY

Now see what
the milkmen have
done by clutter-

a

t w

o

-way.

socket the light

in the other."
This appears to be a fairy tale instead
of a news item. Evidently a double socket
was in greater demand at the moment than
the iron cord. "Lo! iron cord! became a
two-way socket" and "the light was in the
other" and so they made a two-way socket
out of the single iron cord. What will
science do next ?-Chas. W. Cannon.

FOR SALE-ONE INCH
The June 22nd
issue o f t h e

Schenectady
Gazette contained the following
a d v e rtisement :

"Kilometer for
Sale in perfect
condition used
only a short

time."
It looks as if someone is trying to sell real
estate in the first dimension: second handed
at that. The State Highway Commission

would like to know on what grounds this
kilometer is offered for sale. Now we hope
some of our bright readers will not write
in and say wet grounds or coffee grounds
or words to that effect.-W. Laine.

A WEIGHTY MATTER
On page 450
of price list 25
of the E. H.
Sargent & Co.
(Chicago) w e
find the following

"Volunteer

-

Scotts, designed
by the late W. G.
Scott, especially
for the use of

paint chemists for measuring the volume
of one cubic inch of powdered material."

We wonder when machines will be invented which will determine the weight of
one ounce or the length of one yard or perhaps the temperature at zero degrees centigrade. "Well well exactly three o'clock, I
wonder what time it is."-Alton C. Kurtz.
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Guaranteed

MONTGOMERY WARD
öiloimors

Chinelp

Kano. Chy

S.

Paul

Penland. O...

C.

Oakland, CaId.

v

CO.

fon Wonh

Ward's New Radio Catalogue
Is Yours Free
Yours Free-the newest, most interesting book published on Radio.
A book prepared by Radio experts
complete Radio manual.
52 fully illustrated pages showing
what is new in Radio and what has
been approved by the best experts.
It shows sets from one tube to
five tubes, the new one dial control,
parts and supplies, batteries and
cabinets. It gives a list of stations,
a radio log for recording stations.

-a

Ward's is Headquarters
for Radio
Ward's is today one of the greatest
Radio stores in the world-selling
everything in Radio without the
usual Radio Profits. And besides,
we sell only the tested and approved
equipment-selected and tested by
our own experts, who are up to the
minute in Radio. Thousands of customers write us of their delight and
saving on Ward's Radio sets.

Our 53 year old Policy
For 53 years we have sold only quality merchandise under a Golden Rule Policy. You can rely
absolutely upon the quality of everything shown
in this Radio Catalogue.

omeryMont

To Montgomery Ward & Co., Dept. 40-R
St. Paid
Kansas City
Baltimore
Chicago
Fort Worth
Oakland, Calif.
Portland, Ore.

Mail this coupon to our hou3e nearest you.)
Please mail my free copy of Montgomery
Ward's New Radio Catalogue.

Ward &CQ

The Oldest Mail Order House is Today the Most Progressive
Baltimore

Chicago

Kansas City

St. Paul

e®

Portland, Ore. Oakland, Calif. Ft. Worth
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the Conqueror
Tarrano
By RAY CUMMINGS
(Continued front page 525)
f erence in

Great -London.

Three rulers pro-

tern-White, Yellow and Black-to replace

ree!

This 64 page

book tells about
the various models, with pictures

of professionals

using them.

Send coupon or
postal for your
free copy.

When the baseball season is over, Benny Bengough, star of the New
York Yanks, keeps fait
and makes big money
playing the Buescher Saxophone with Harold Oxleys Orchestra. Summer
and winter he's the center of attraction, always in perfect condition.

Play Jazz In 10 Days
The lure of jazz is yours with a
Buescher True -Tone Saxophone.
Young folks are enamored by
these tantalizing tunes. They love
that syncopation. If you want

to be popular - if you want to be admired favored, get this wonderful instrument.
At home, at parties, everywhere, the Saxophone player is the center of attraction.

See How Easy It Is

Everyone has a perfectly normal desire to
produce music, yet most people have not
the time nor patience to become a musi-

cian. But a

277

MYC-#43medone

SAXOPHONE

is different. It looks complicated, but is
really very easy to play. With the aid of
three free lessons, the scale can be mastered in an hour; in a few days you can
be playing jazz tunes. Practice is a pleasure because you learn to play so quickly.

Buescher Grand Trumpet

Especially easy to blow, with an improved
bore and new proportions. With the mute
in, it blows so softly and sweetly that practice never annoys.

Six Days Free Trial, Easy Payments
Send for a Buescher Saxophone or a Cornet, Trumpet or Trombone for six days
free trial in your own home. Send no
money. If you like the instrument pay a
little each month. Clip the coupon now
for your free copy of the beautiful Saxophone Book or catalog of any instrument.
No obligation whatever. Do it today. Now.
BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
992 Buescher Block Elkhart, Indiana

1

BUESCHER BAND INSTRUMENT CO.
992 Buescher Block, Elkhart, Indiana
Without obligation to me, send book "The
Check here
Story of the Saxophone".
If you prefer other literature describing other band or
orchestra instruments, check below.

rí1

I

Cornet

Trumpet

Trombone

I

Taba

IMention any other

Write plainly, Name, Address, Town and
State in Margin Below

p

the three who had been assassinated. The
responsibility for the assassinations was
placed by the Council upon Tarrano. But
this-from his Headquarters here in Venia
-he blandly refused to accept, denying all
knowledge of the murders. Venia was the
principal Venus Immigrant colony of Earth's
Western Hemisphere. It had already been
closed by our Earth -Council ; its inhabitants
interned as possible alien enemies, pending
diplomatic developments. This was the
meaning of that line of official vessels lying
there to the north on guard. No one could
leave Venia, and for a day Venus refugees
had been ordered into it from everywhere.
At 8:40 this evening came from Great London our ultimatum to Tarrano. A duplicate of it went to the Great City of Venus
via the Hawaiian Station. The Earth would
not recognize the Tarrano government of
Venus. We would hold to our treaty of
friendship with the Central State. We
would remain neutral for a time. But
Tarrano himself we declared an outlaw.
His presence was required in Washington to stand trial for the assassinations,
and the delivery in Washington of Dr.
Brende's notes and model was demanded.
The ultimatum carried a day of grace; the
alternate was a declaration of war by the
Earth, and our immediate attack upon Venia.
It was the same proposition which our War
Director had previously made unofficially to
Tarrano while he was there in the garden
with Elza and which Tarrano so summarily
.

°

had rejected.
The ultimatum came to us in the tower
as we sat listening to the announcer's measured tones. Elza exclaimed:
"But why do they wait? Father's model
must be here. Tarrano, the leader of all
this-is here. Within the hour those vessels of war could sweep in here-capture
Tarrano-recover father's model-"
Georg interrupted quietly: "No one knows
if the model is here. That other car from
the laboratory-we don't know where it
went. The plundered laboratory has been
found, of course. No station up there is
near enough to have eavesdropped upon our
capture, but the whole thing must have come
out by now. But that aero with the model
may have met an Inter-planetary vesselthe model may be on the way to Venus by
now."
"Georg," I exclaimed, "do you know the
workings of that model? Could you build
another without the notes?"
He nodded solemnly. "Yes. And they
know that, in Washington. I could build
another. But they know by now, thatt I,

hands-"

too, am in Tarrano's
"And he will kill you, of course, to destroy that knowledge and keep the secret
for himself-" I did not say it aloud, for
Elza's sake; but I thought it, and I realized
that Georg was thinking it also.
Dr. Brende's secret of longevity was the
crux of all this turmoil-the lever by
which Tarrano was raising himself. Scores
of facts amid the tumultuous news of these
hours showed us that. For months, throughout Venus, Tarrano had spread the insidious
propaganda that he alone had the secret of
immortality-that when he was made ruler,
he would use it for the benefit of his followers.
Converts to Tarrano's cause were every-
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where. In the Central State many welcomed
the coming of his army. And now from
the Great City his propaganda was being
sent to the Earth. Murmurs from our own
Earth -public were beginning to be heard.
The ignorant lower classes seemed ready to
swallow anything. A new beneficent ruler
who guaranteed everlasting life! Throughout the ages people have flocked to that
same standard!
In Mars, much the same was transpiring.
At almost her closest point to the Earth
these days, Red Mars sent us constant hellos
from the midnight sky. The Little People
had appointed a new ruler to take the place
of him who had been assassinated. The
Council there put the assassination to unknown causes. Tarrano was held blameless. The Little People declared themselves
neutral. But they gave prompt official
recognition to the Tarrano Government of
Venus. And everywhere throughout Mars
the public was stirred by the thought of
everlasting life.
"Fools !" muttered Georg. "That Little
People government-they'll have a revolution of their own to fight at this rate. Can't
you see what Tarrano is doing? Working
everywhere with propaganda-working on
the public-the gullible public ready always
to swallow anything-"
On Earth, lay the crisis. Our own governments only had taken a firm stand. What
could Tarrano do with this ultimatum?
Either he must yield himself and the Brende
secret, or a war in which he would be immediately overwhelmed here in Venia would
follow.
It was nearly ten o'clock that first night.
Elza had gone to the balcony. We heard
her call us softly, but with obvious tenseness. Out there we found her pointing excitedly. A few hundred feet away and somewhat below us was a tower similar to our
own. In one of its oblong casements a glow
of rose -light showed. And within the glow
was the full-length figure of a girl. We
could see her plainly, though a small image
at that distance with the naked eye, and our
personal vision instruments had been taken
from us. A slender, imperial figure-a
young girl seemingly about Elza's age.
Dressed in a shimmering blue kirtle, short
after the Venus fashion, with long grey
stockings beneath. A girl with flowing
waves of pure white hair to her waist-a
girl of the Venus Central State. She
seemed, like ourselves, a prisoner. An aura
or barrage was around her tower. She
stood there, back in the tower room, full
in the rose -light as though surreptitiously
trying to attract our 'attention.
As we gathered on our balcony, behind
the glow of our own barrage, she gestured
to us vehemently. And then, with one white
arm, she began to semaphore. One arm, and
then with both. Georg and I recognized it
-the Secondary Code of the Anglo-Saxon
Army. We murmured the letters aloud as
she gave them :
Abruptly she stopped. A
"I
violent gesture, and she disappeared; her
rose-glow went out ; her tower casement was
dark. On a lower spider bridge Tarrano
had appeared. He was crossing it on foot
toward our tower, his small erect form advancing hastelessly, with the figure of Argo
behind him.
(Continued on page 560)
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RADIO'S
Most Complete
Bock of
Information
By H. GERNSBACK
of RADIO NEWS, SCIENCE
AND INVENTION, THE EXPERIMENTER, and MOTOR CAMPER

Editor

&

TOURIST

What the novice in radio needs
is a book in which he can get all
the information necessary for him

to understand radio telephony and
telegraphy, to make or buy a receiving set suitable to his means,
to know how to operate his set, and,
after he has an understanding of the
radio art, information that will enable
him to advance and get the most out
of his outfit. All this must ordinarily be dug out of textbooks, pamphlets and government publications, but
the aim of this book is to have all the
data and information that the beginner will need from the time that he
takes up radio. It is a permanent.
comprehensive reference book for the
dyed-in-the-wool dabbler in Radio.

WHAT THE BOOK IS
A combination of a radio course for the
novice in radio telegraphy and telephony
with a reference book for the more experienced amateur. Half a dozen books
in one.

FOR THE BEGINNER
The theory of radio carefully explained
with drawings.
Description of and instruction for operating instruments of receiving and sending sets, with all picture diagrams of
the wiring of the aPParatus.
How to make your own receiving set,
costing front $3.00 to $50.00.
How to read diagrams; for every picture diagram there 1s a corresponding
technical diagram using the symbols
instead of drawings.
How to tune sharply and eliminate interference from other stations.
Row to protect your set from lightning,
and the laws regarding installation.
Explanation of time and weather signals.

FOR THE MORE
EXPERIENCED
AMATEUR
How to make a practical vacuum tube
detector, two stage amplifier set costing
less than $50.00, that will work.
How the radio compass works.
All about underground aerials, loop

aerials and directional aerials.
Formulae for finding wave length; miscellaneous formulae for finding capacity
of condenser and other instruments.
Tables of wire resistances, wave lengths
and their corresponding frequencies. approximate wave lengths for different
aerials, tuning coil data, and much more
invaluable information.

SPECIAL FEATURES

00

PRICE 2PAID
Mail all orders with money order or cash
direct to

The EXPERIMENTER PUBLISHING CO., Inc.
New York City
53 Park Place.

Lists of all the broadcasting stations in
the United States and Canada for concerts, time signals, weather reports,
press, stock market reports, etc., with
their call, wave length and time of sending.

Detailed - description of Washington
weather signals and their translation.
Description of a modern broadcasting station and its operation.
Large map showing location of all ti. S.
radio telephone broadcasting stations
suitable for hanging up in radio room.
Collection of miscellaneous radio information far the amateur.

IN OTHER WORDS
The information that you ordinarily hare
to dig out of government publications,
text -books, pamphlets, etc., is handily
combined in this one book.
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Tarrano the Conqueror
(Continued from page 558)

o you

re ally want
a better job?"
ARE you really trying to get ahead? Have
you ever picked out a definite job that
you'd like to have? Could you make good
in that job if you got it?
No matter what line or kind of business
you are in, your advancement will depend
largely on the thoroughness of your training.
If you really want a better job and are
willing to devote a little of your spare time
to getting ready, the International Correspondence Schools will help you, just as they
have helped so many other men and women
in the last thirty-four years.
You're ambitious. You want
I. S.
to get ahead. Then don't turn
is the oldest
this page until you have clipped
and largest
the coupon, marked the line of
correspondence
work you want to follow and
school the
mailed it to Scranton for full
particulars.
Marking the coupon is simply
the act of investigation-in justice to yourself you
can't afford to do less-and it doesn't obligate you in
the least.

Mail the Coupon for Free Booklet
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6221-D, Scranton, Penna.
Oldest and largest correspondence aeh000la in the world
Without cost, please tell me how I can qualify for the
position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES
Salesmanship
['Business Management
Advertising
Industrial Management
Better Letters
Personnel Organization
D Show Card Lettering
Traffic Management

Business

Stenography

Law

and Typing

D Banking and Banking Law
Business English
Accountancy (including C.P.A.) Civil Service

®Railway Mail Clerk

Nicholson Cost Accounting
Bookkeeping

Common School Subjects
Cl High School Subjects
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He reached our lower entrance, cut off the
barrage there, and entered. Argo replaced
the barrage, lingered an instant, gazing upward at us with his habitual leer. Then he
retraced his steps across the bridge and disappeared.
A moment more, and in our lounging apartment Tarrano faced us.

CHAPTER VIII
THE UNKNOWN FRIEND
"Sit down." Tarrano motioned us to
feather hassocks and stretched himself indolently upon our pillowed divan. With an
elbow and hand supporting his head he regarded us with his sombre black eyes, his
face impassive, an inscrutable smile playing
about his thin lips.
"I wish to speak with you three. The
His glance went to her
Lady
briefly, then to Georg. "She bas told you,
perhaps, what I had to say to her?"
"Yes," said Georg shortly.
Elza had indeed told us. And with sinking heart I had listened, for it did not seem
to me that any maiden could resist so dominant a man as this. But I had made no
comment, nor had Georg. Elza had seemed
unwilling to discuss it, had flushed when
her brother's eyes had keenly searched her
face.
And she flushed now, but Tarrano dismissed the subject with a gesture. "Thatis between her and me. . . . You have
been following the general news, I assume?
I provided you with it." He rolled a little
cylinder of the arrant leaf, and lighted it.
"Yes," said Georg.
Georg was waiting for our captor to lay
his cards before us. Tarrano knew it ; his
smile broadened. "I shall not mince words,
Georg Brende. Between men, that is not
necessary. And we are isolated here-no
one beyond Venia can listen. As you know,
I am already Master of Venus. In Mars
-that will shortly come. They will hand
themselves over to me-or I shall conquer
them." He shrugged. "It is quite immaterial." He added contemptuously: "People
is no great
are fools-almost everyone
feat to dominate them."
"You'll find our Earth leaders are not
fools," Georg said quietly.
Tarrano's heavy brows went up. "So?"
He chuckled. "That remains to be seen.
Well, you heard the ultimatum they sent
me? What do you think of it?"
"I think you'd best obey it," I burst out
impulsively.
"I was not speaking to you." He did not
change the level intonation of his voice, nor
even look my way. ."You are to die tomorrow, Jac Hallen-"
Elza gave a low cry ; instantly his gaze
swung to her. "So? That strikes at you,
Lady Elza?"
She flushed even deeper than before, and
the flush, with her instinctive look to me that
accompanied it, made my heart leap. Tarrano's face had 'darkened. "You would not
have me put him to ddth, Lady Elza?"
She was struggling to guard from him her
emotions ; struggling to match her woman's
wit against him.
"I-why no," she stammered.
"No? Because 'lie is-your friend?"
would not let you do that."
"Yes.
"Not let me?" .Incredulous amusement
swept over his face.
"No. I would not-let you do that." Her
gaze now held level with his. A strength
came to her voice. Georg and I watched

Elza-"

-it

I-I
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her-and watched Tarrano-fascinated. She

repeated once more: "No. I would not let
you."
"How could you stop me?"
"I would-tell you not to do it."
"So?" Admiration leaped into his eyes
to mingle with the amusement there. "You
would tell me not to do it?"
"Yes." She did not flinch before him.
"And you think then-I would spare him?"
"Yes. I know you would."
"And why?"
"Because-if you did a thing like thatI should-hate you."

"Hate-"

Hate you-always."
He turned' suddenly away from her, sitting up with a snap of alertness. "Enough
of this." Did he realize he was defeated ,in
this passage with a girl? \Vas he trying -to
cover from us the knowledge of his defeat?
And then again the bigness of him made .itself manifest. He acknowledged soberly:
"You have bested me, Lady Elza. And
you've made me realize that I-Tarrano=
have almost lowered myself to admit this
Jac Hallen my rival." He laughed harshly. "Not so! A rival ? Pah
He shall
"Yes.

!

live if you wish it-live close by you and me
-as an insect might live on a twig by the
rim of the eagle's nest . . Enough!
I was asking you, Georg Brende, of this
ultimatum. Should I yield to it?" He had
suppressed his other emotions ; he was amusing himself with us again.

"Yes," said Georg.
"But I have already refused-today in the
garden. Would you have me change? I
am not one lightly to change a decision already reached."
"You'll have to."
"Perhaps. Perhaps not. Of one thing
I am sure. I cannot let them declare war
against me just now. I have no defense,
here in Venia. Scarce the armament for
my handful of men. Your vessels of war
would sweep down here and overpower me
in a breath-trap me here helpless-"
"Of course," said Georg.
"And so I must not let them do that. They
want me to come to Washington with the
Brende model-deliver it over to them. Yet
-that does not appeal to me. Tomorrow I
shall have to bargain with them further. I
could not deliver to them the Brende model."
He was chuckling at his own phrasing. "No
I could not do that."
"Why?" demanded' Georg. "Isn't the

-no,

model here ?"

"It is-where it is," said Tarrano. He
became more serious. "You, Georg-you
could build one of those models?"
Georg did not answer.
"You could, of course," Tarrano insisted.
"My spy, Ahla-you remember her, the
Lady Elza's maid for so long? She is here
in Venia; she tells me of your knowledge
and skill with your father's apparatus. So
you see, I realize I have two tó guard-the
model itself, and you, who know its secret."
He now became more opeffly alert and
earnest than I had ever seen him. The light
from the tube along the side wall edged his
lean, serious face with its silver glow. "I've
a proposition for you, Georg -Brende. Between men, such things can be put bruskly.
Your sister-her personal .decision will take
time. I would not force it. But meanwhile
do not like to hold you and her as captives."
The shadow of a smile crossed Georg's
face. "We shall be glad to have you set us

-I

free."

(Continued on page 562)
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Tarrano remained grave. "You are a
humorist. And a clever young fellow, Georg
Brende. You-as Elza's brother-and as
your father's son with your medical knowledge-you can be of great use to me. Suppose I offer you a place by my side always? To share with me-and with the
Lady Elza-these conquests.
Wait!
It is not the part of wisdom to decide until
you have all the facts. I shall confide in
you one of my plans. The publics of Venus,
Mars and the Earth-they think this everlasting life, as they call it, is to be shared
with them."
His chuckle was the rasp of a file on a
block of adamant.
"Shared with them!
That is the bait I dangle before their noses.
In reality, I shall share it only with the
Lady Elza. And with you-her brother,
and the mate you some day will take for
yourself. Indeed, I have a maiden already
at hand, picked out for you.
.
But that
can come later. .
. Everlasting life? Nonsense! Your father's discovery cannot confer that. But we shall live two centuries
or more. Four of us. To see the generations come and go-frail mortals, while we
live on to conquer and to rule the worlds.
. Come, what do you say?"
"I say no."
Tarrano showed no emotion, save perhaps
a flicker of admiration. "You are decisive.
You have many good qualities, Georg
Brende. I wonder if you have any good reasohs?"
"Because you are an enemy of my world,"
Georg declared, with more heat than he had
yet displayed.
"Ah
Patriotism! A good lure for the
ignorant masses, that thing they call patriotism. For rulers, a good mask with which
to hide their unscrupulous schemes. That's
all it is, Georg Brende. Cannot you give
me a better reason? You think perhaps I
am not sincere? You think I would not
share longevity with you-that I would play
you false?"
"No," Georg declared. "But my father's
work was for the people. I'm not talking
patriotism-only humanitarianism. T h e
strife, suffering in our worlds-you would
avoid it yourself-and gloat while others
bore it.
"Youth!" Tarrano interrupted. "Altruism!
It is very pretty in theory but quite nonsensical. Man lifts himself-the individual
must look out for himself-not for others.
Each man to his destiny-and the weak go
clown and the strong go up. It is the way
of all life-animal and human. It always
has been-and it always will be. The way
of the Universe. You are very young, Georg
Brende."
"Perhaps," Georg said, and fell silent.
Tarrano abruptly rose to his feet. "Calm
thought is better than argument. You have
imagination-you can picture what I offer.
Think it over. And if youth is your trouble
His eyes were twinkling. "I shall
have to wait until you grow up. We have
a long road to travel-Empires cannot be
built in a day."
He paused- before Elza with a grave, dignified bow. "Goodnight, Lady Elza."
"Goodnight," she said.
He left us. We stood listening to his
footsteps as he quietly descended the tower
incline. At his summons, the barrage was
lifted. He went out. From the balcony
we saw him cross the spider bridge, with
Argo at his heels. As they vanished into
the yawning mouth of an arcade beyond the
bridge, again came that rose -glow in the
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other tower.

We saw again the girl with
flowing white hair standing there. And now
she was waving us back.
"She wants us inside, where we can't be
seen," Georg murmured. We drew back
into the room, standing where we still could
see the girl. I wondered then-and we had
discussed it several times these last hoursif the interior of our tower were under observation by some distant guard. We felt
that probably it was, visibly and audibly ;
and we had been very careful of what we
said aloud.
But now, if we were watched, we could
not help it ; we would have to take the
chance. The figure of the girl showed plainly down there through the other casement.
And again, with slow -moving white arms she
began to semaphore. A queer application of
the Secondary Code, which always is used
officially with coral -light beams over considerable distances. But it sufficed in this
emergency. Slowly she spelled out the letters, words, phrases.
"I am Princess
Georg whispered to us "Hereditary ruler
of the Central
I nodded. "Watch, Georg
"
"Prisoner-" came next : "Like yourselves, and zue must escape."
She paused a moment, letting her arms
drop to her sides, shaking the glorious waves
of her white hair with a toss of her head.
Then, at a gesture from Georg that he
understood, she began again:

dlaida-"
State-"
:

"Escape tonight-"
I half expected that any moment Tar rano or one of his men would burst in to
stop this. But the signals continued.

"I am sending you a friend-tonightsoon-he will come to you. With plans for

our escape. A good friend-"
Her tower abruptly went dark. Cautiously I gazed down from our balcony.
Argo had appeared on the spider bridge ;
he was pacing back and forth. Did he suspect anything? We could not tell, but it
seemed not. It was the midnight hour; a
brilliant white flash swept the city to mark
it.

In a low corner of the balcony, behind the
glow of our barrage, we crouched together,
whispering excitedly. But cautiously, for
we knew that the microphonic ears of a
jailor might be upon us. The Princess
Maida-here in Tarrano's hands She was
sending us a friend-tonight-soon; a friend
who would help us all to escape.
"By the code!" Georg exclaimed. "If we
could get to Washington-if I could be
there now in this crisis-with my knowledge
of the Brende light
"
Far above our personal safety, our lives,
lay the importance of Georg's knowledge.
With the Brende secret-through him-in
the hands of the Earth Council, Tarrano's
greatest lever to power would be broken.
Our Earth -public would sway back to patriotic loyalty. The Little People of Mars
unquestionably would remain friendly with
us, with the Brende light to be developed
on Earth and shared with them. They would
see Tarrano perhaps, for what he was-a
dangerous, unscrupulous enemy. . . . If only
Georg could escape.
.
An hour went by with murmured thoughts
like these. A friend coming to help us?
How could he reach us ? And how help us
to escape?
We crouched there, waiting. Argo-obviously on night guard-still paced the
bridge. The city was comparatively dark
(Continued on page 564)
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"Build Your Own"- Special Inducement

To get you started dealing with us, we offer special prices on these most popular two kits. But
your order will have to be sent by October 31 when our regular catalog prices will again be in effect.
Your chance to get the best kit at a big saving! Take it!
All of our hits contain complete parts for receiver, including drilled and engraved Bakelite -Dilecto panel, finest, roomy mahogany
finish cabinet, simple new -style blueprint and instructions, everything-nothing more to buy. All parts highest grade-advertised, wellknown, reliable, dependable-fully guaranteed by manufacturers and ourselves. Look at these 'brands. You cannot get better kits!

Our New Method of Wiring-Perfectly Simple-No Radio Knowledge Needed
No solder-No bare wires-No poor connections-No dissatisfaction.
No tools needed except a common screw-driver and common pliers.
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All connections are made by the use of our flexible, insulated eyeletted connecting wire in place of bus bar or wire, and solder. And in a
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections are tight.
*Combines principles of Reflex, Neutralization, Tuned Radio Frequency, Regeneration (without blooping), and Push -Pull AmplificaSmooth-working-easily tuned-non-howling-non-squealing
tion.
Postpaid
$
Superior to most other
-non-reradiative. Guaranteed absolutely to give entire satisfaction.
51 Kit.KY
9215
sets REGARDLESS OF
See what Doubleday, Page & Co., through Mr. Arthur H.
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4 -Tube Roberts Knock -Out
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OF TUBES!

Range 3500 Miles

Lynch, Editor of their magazine, "Radio Broadcast," say

about the Radio Broadcast's sensational 4 -Tube Knock -Out
Set developed by Walter Van B. Roberts:
"Tube for tube, dollar for dollar, result for result, we
will stack it up against any receiver for home construction
ever described by any radio publication and gamble that it
comes out winner."
MR. LYNCH ADDS-READ IT!
"It is the best we have ever seen-and we have seen and
operated almost every type made and used during the past
twelve years. It has pulled in forty-six stations on a loud
speaker with two tubes, using an indoor antenna. Its signals have been heard through the air more than a quarter
mile. It is not merely the best four -tube receiver, but the
best by a .very good margin."

CUSTOMERS PRAISE IT!
Receives Calif.
from N. Y. on
Two Tubes!

What You Get-Best Quality
See
Fine 7!24x5 mahogany finish cabinet., drilled and engraved

Bakelite -Dilecto panel, extra good, non -warping baseboard,
Sickles' Roberts' coils, 2 Hammarlund low loss variable condensers, 3 E -Z Toon vernier dials. Thordarson transformer, pair
Modern push-pull transformers, 3 Patent rheostats, 4 Bell Bakelite low loss sockets, Improved single -circuit jack, Improved
double -circuit jack, Cutler-Hammer inductance switch, Smilear
filament switch, Patent grid leak, Hilco grid condenser and
mounting, 2 Hilco fixed condensers, Amplex grid -denser. 7
Aristocrat binding posts, binding post strip, complete set "No Sod -er" connecting wires, hardware,, blueprint and instruction
sheet. You can assemble in only three hours or so.
List price, $6-1.69; our regular catalog price, $48.56-Special
price to October 31, only $43.51.

[n[A
Explorer-Spit

3 -Tube

5

Stations Logged in 2
hours at New York City
Ali on Loud Speaker
editors of
-Radio News"

By one of the

tVJZ
\VEAF
WFBH

1VFAM
WOAD

WERH
WJY
KDKA
WTAS
IVGBS
IVAN

WJAX
\VIT
KYW
WOG

72
86

65
55

73
75
72
70
67
67

72
88
75
78
83

65

77
21
18
40
43

52
32
25
30
39
48
83

Low cost of upkeep.
It offers a better combination
of
sensitivity, selectivity

and quality for the total
cost than any other circuit
we have ever known.
The best 4 -Tube set for home
construction ever produced.

1

Selectivity Better
than Eight tube
Heterodyne
"Last week I constructed
the four -tube Roberts Knock Out set. I ans more than
pleased by its operation, its
selectivity being better than
my eight -tube super-heterodyne. On a poor night I was
able to bring in WOS,
WGN, WOC, WSAI, WBZ,
and all at loud speaker Intensity." Louis R. Jeffrey,
51 Newark Street. Hoboken.
NEW JERSEY.

Postpaid-KitKY6996
Range 1000 Miles on Loud

Speaker
Positively a "hummer " We have never
tested an outfit at anywhere near our price
snore suitable for long distance broadcast
reception. Contains a low loss 3 -circuit
tuner, a low loss condenser, low loss sockets.
etc. Special Featurer: Sensitive-SelectiveClear reception-Simple to construct-Simple
to operate-Dependable-Low loss design
Receives long

distances-Great volume. _

We Give You High -Class Parts

City
N. Y. City
N. Y. City
St...Cloud, Minn.
N. Y. City
Chicago
IN. Y. City
N. Y.

Pittsburgh, Pa.
Elgin, Ill.
N. Y. City
N. Y. City
Cleveland
Philadelphia, Pa.
E.

93 Chicago
74 Davenport. Iowa

This is a dandy!

Special Features
Great .volume.
Utmost clearness.
Sweetness of tone.
Highly selective.
Cheap to build.
Easy to operate.
Receives great distance.
Does not radiate or cause
squealing in your neighbors' receivers.

"I have followed the development of the Roberts
circuit with results far beyond all expectations. I find
it to be EXACTLY as efficient as described. although
I was skeptical as to the
unusual operation that it
was said to have accom
pushed. I no longer have
any doubts, for in the last
week of August and to date
in Septamber, I have received ROO at least four
times. On one of these occasions I received it on my
Dictogrand loud speaker,
using only two tubes! I
have consistently received
long distance, such as Dallas, Fort Worth, Auburn,
La.. Hastings, and Kansas
City, in all about 65 stations, while just "fishing."
Locals, such as Pittsburgh.

Schenectady, New York City,
Chicago, Boston, etc., it
need not be mentioned, are
perfect. even on occasions
when
have used neither
&oriel nor ground.
I am
eure it was a lucky day
when this set came to my
attention." L. L. Clifford,
190 Second Street; Fulton,
NEW YORK.

Order it

Fine 7x18x8 mahogany finish cabinet,
drilled and engraved Bakelite -Dilecto panel.
extra good, non -warping baseboard. Gen -Win
low loss coupler, Hammarlund low loss variable condenser, 2 Bell Bakelite dials, 2 Rasco
verniers. 2 Patent A. F. transformers. 2
Pacent rheostats, 3 Bell Bakelite low loss
sockets, Improved single circuit jack. 2 Improved double circuit jacks, Smilear A battery filament switch. Hileo fixed grid condenser and mounting, Pacent grid leak, 7
Aristocrat moulded binding posts, binding
post strip, complete set "No -Sod -er" connecting wires, hardware. blueprint and instruction sheet. You can assemble in only
List price for parts,
a couple of 'hours.
337.84. Our catalog price, 630.25- Special
Price to October 31st. only $26.51.

You cannot get better Rite anywhere!
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ORDER DIRECT FROM THIS AD -ON APPROVAL-NO MONEY IN ADVANCE
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WE PAY_
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Tarrano the Conqueror
(Continued from page 562)

(Designed and built by Ole Evinrude

Quick Detachable

Rowboat
Motor
Powerful, Light Weight
,Speedy,
Quiet Running,PracticallyVibrationless. Starts on aquarter turn.
Easilycarried with you anywhere
you go. No rowing,no work,no bother.
Just ride and enjoy the greatest of
water sports. Slow down for fishing.
Speed up for racing. Great power.

Write for FREE Catalog
describing all the new features, especially the famous Propello Pump.Only
Elto has it. Write today.
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text follows. . . .
We listened, dumb with amazement and
awe. Tarrano's note was indeed, complete
defiance. He would not yield up the Brende
light. Nor would he deliver himself in Washington for trial. In the suave, courteous
language of diplomacy, he deplored the unreasonable attitude of the Earth leaders.
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Ironically, he suggested that they declare
war. He would be overwhelmed in Venia,
of course. He had no means of defending
himself against their aggression. But at the
first flash of hostile rays, the Brende model
would be destroyed forever. And Georg
Brende-the only living person who had
the knowledge to replace the model-would
die instantly. The Brende secret would be
lost irrevocably. It was unfortunate that
suffering humanity on Earth, Venus and
Mars, should be denied their chance for immortality. Unfortunate that the Earth leaders were so headstrong. They were enemies,
in reality, of their own people-and enemies
of the peoples of Venus and Mars. But if
the Earth Council wished war with Tarrano
-then war let it be.
"A bluff," I exclaimed. "He would lose
everything himself. It's suicide-"
"Not suicide," Georg said soberly. "Propaganda. Can't you see it? He knows the
Earth Council will make no move until the
ultimatum time has expired. Hours yet.
And in those hours, he is working upon the
publics of the three worlds."
The announcer was silent again. Below
us, in our tower, we heard a footstep. The
barrage had been lifted to admit someone,
then thrown on again. Measured footsteps
were coming up our incline. We stood motionless, breathless. A moment; then into
the room came Wolf gar. He did not speak.
Advancing close to us as we stood transfixed, he jerked an instrument from his belt.
It whirred and hummed in his hand. The
room around us went black-a barrage of
blackness and silence, with ourselves and
Wolfgar in a pale glow standing within it
as in a cylinder. The isolation -barrage. I
had never been within one before, though
upon drastic occasion they were in official
use.

-

Wolfgar said swiftly: "We cannot be seen

or heard. I have been in charge of the mirror observing you-I have thrown it out of
use. The Princess Maida-"
"You are-the friend?" Georg whispered
tensely. Elza was trembling and I put my
arm about her.
Wolfgar's face lightened with a brief
smile; then went intensely serious. "Yes. A
spy, trusted by Tarrano for years-but my
heart is with the Princess Maida. We must
escape-all of us-now, or it will be too
late."
He stopped abruptly, and a look of consternation came to him. The black silence enveloping us had without warning begun to
crackle. The metal cone in Wolfgar's hand
glowed red with interference-heat-but he
clung to it, though it burned him. Sparks
were snapping in the blackness around us.
Our isolation was dissolving. Someonesomething-was breaking it down, struggling
to get at us l

-

END OF PART IV
(To be continued)
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and silent ; yet even so, there seemed more
activity than we felt was normal. Occasional beams flashed across the narrow segment of our sky. The crescent terraces,
visible through a shallow canyon of buildings to the left, were a blaze of colored
lights with the dark figures of people thronging them. The mingled hum of instruments
was in the night air; sometimes the snap
of an aerial; and the steady, clicking whir
of the night escalators on the city street
levels and inclines.
It seemed hours that we waited. The
green flash of the second hour past midnight bathed the city in its split-second lurid
glare. Elza bad fallen asleep, beside us
on the feathered hassock of our balcony
corner. But Georg and I were fully alert
-waiting for this unknown friend. Georg
had smoked innumerable arant-leaf cylinders. Through the insulated tube, from a
public cookery occasional hot dishes were
passing our dining room for us to take if
we wished. But we had touched none of
them. From the food stock on hand, Elza
had cooked our two simple meals. But now,
with Elza asleep, Georg left me and returned in a moment with steaming cups of
taro. We drank it silently, still waiting.
Argo still paced the bridge on guard. Presently we saw the figure of Wolfgar join
him. The two spoke together a moment;
then Argo disappeared; Wolf gar paced back
and forth on guard in his place.
At 2:30 the Inter -Allied Announcer-for
half ari hour past quite . silent-brought us
to our feet, his monotone droning from the
disc in our instrument room:
"Great -New York, Inter -Allied Unofficial
2:27 A. M. Tarrano replies to the Earth."
Council Ultimatum. .
Our start woke up Elza. Together we
rushed into the instrument room.
"With many hours yet before the Earth Council Ultimatum expires, it is unofficially
reported that Tarrano has sent his note in
answer. Its text, we are reliably informed,
is now in the heads of our Governments at
Great-London, Great-New York, Tokyo hanta and Momboso. Helios of it also have
been sent to Tarrano's own government of
Venus and to the Little People of Mars. We
have as yet no further details. .
A buzz came as he ended, with only the
click of the tape continuing as it printed his
words. A moment of silence, then again his
voice :
"Official 2:32 A. M. Inter -Allied News:
Tarrano rejects Ultiniatuni. His note to
Earth -Council complete defiance. Official

grip.-Greatest
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Superpower-Is It Here To Stay?
By JACK MILLIGRAM
(Continor,'d from page 540)

"LIGHTING FIXTURES"
READY TO HANG

Direct from the manufacturer.
Completely wired including glassware,
Send for new Catalogue No. 27
(Just reduced prices)

Special Proposition

to Dealers
ERIE FIXTURE SUPPLY CO.
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type enormous, but its upkeep runs into figures that far exceed the average man's income. Who will pay this bill? Obviously,
someone has to and that is a question which
must be seriously considered. Of course,
those who are now conducting superpower
broadcasting stations are doing so as much

www.americanradiohistory.com

for their own benefit as for yours. They
are deriving an enormous amount of information from the experimental work conducted along these lines and are being amply
repaid for their trouble in this way. However, this cannot keep up forever. Very
(Continued on page 566)
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RAGEMCO
Radio Headquarters for the Finest and BEST Radio Tools
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This is the handiest
set of tools ever made
for Radio Work by
the makers of the
famous "YANKEE"
Tools. It contains the
1
following: 1 Rachet
Screw -driver. 61 in.
long holding all attachments; 1 Blade, 5% x 3-16; 1
1 Blade 21/2 x '4; 1 Countersink; 2 SockBlade, 31/2 x
et Wrenches for all small nuts; 1 Reamer to enlarge holes
in panel from 1 x 1 ; 1 Wrench, one end 5-16" square
or hex. for jack, other 1/2" hex., etc.
$3.00
PRICE per set-No. 701
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HAND DRILL

The Simplest Practical
Radio Set Made

T h 4 hardwood
handle is hollow
to store drills.
Iron frame, nickeled Darts, ball
bearing three jaeed chuck holding and centering accurately round shank drills from 0 to 3-16. Length of

drill.

12

inches.

PRICE-No.

RADIO

RADIO
TOOL SET

-

52.26

303

Bends Bus Bar or
wire strips and
scrapes
bores and reams
holes, etc. Tool
consists of 4 in.
black japanned hand e, to which is attached wire bending
device, with nickeled ferrule and 3 in. long two sided
reamer.

wire,

PRICE-No,

50e

702

TOOL CHEST
Set consists of "LOCK GRIP" master handle, 5"
long, black Rubberoid finish with steel chuck, nickel
plated, buffed and with the following 9 tools: Saw, bradawl. large screwdriver, file, scratch awl, gimlet, reamer,
chisel. small screwdriver. Each tool of tine steel, drop
forged tempered, hardened, and nicely finished. Set comes
in leatheroid box with tray.
$1.85
PRICE-No. 703

SCREW STARTEI'
and DRIVER

TOOL

Holds any screw by its slot
with a firm grip, makes it easy
to place and start screws in difficult places.
Just the tool for the Radio Constructor. All

For making eyes, loops,
bends, and offsets on Bus
Ray wire. With this device
Radio Coonstructor can
wire his set to compare favorably with any factory made set. Easier to use and more
accurate than pliers. Full directions in box. blade of
heavy steel, blued and finished.

PRICE-No.

RADIOGEM
The simplest radio outfit madeyet as practical as the most expensive. A crystal receiving set that
you can operate and enjoy even
though you know absolutely nothing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. The outfit comprises all
the necessary wire, contact points,
detector mineral, tube on which to
wind the coil, etc., etc. The instruction book explains simply and
completely the principles of radio
and its graphic illustrations make
the assembling of the RADIOGEM
real fun.

AERIAL OUTFIT
Complete aerial outfit for
the RADIOGEM, consisting
of 100 ft. of standard copper aerial wire and two
special porcelain insulators.

Price

partsheavily nickeled and polished.
PRICE-No. 304

$1.00

203

1111111111

CIRCLE CUTTER

rp W>m YI

Especially designed for the Radio
Constructor. Slade of the finest
material and equipped with the
highest grade high steel cutting
bits. It does three things at once.
It drills its man pilot, cuts out
plug and puts bead or scroll
around the hole in one operation.
Cuts holes '4 to 4 in. in diem

PRICE-No.

402

$3.00

PRICE-No.

401

$2.00

HANDITOOL

eZtZkez

WI RE BENDING

Tre

ï

n

M- CI-

W

xl R

VUVVITTT

$1.01

RADIO
DRILL SET
Composed of 10 straight
twist drills, fitting all
and breast drills. The
tion of these drills has

shank
hzno
selecbeen

especially made for Rad o Constructors and consists of
the following sizes: 1-16, 5-64, 3-32, 7-69, 1, 9-64.
-32, 11-64, 3-16, 17-64. Drills are mounted on white
Holland Linen with sizes clearly marked.

PRICE-No.

305

$1.25

401. Same tool but smaller and
not fitted with bead or scroll in
one operation.

ELECTRIC SOLDERING IRON
perfect tool for Radio Work. Operates either on 110 volt A.C. or D.C. The heat element is of Nichrome,
which prevents overheating and assures the desired even
temperature. Size of Iron, 101/2 in. long. A 4 -ft. cord
Ind plug is furnished.
g2
A

800

05)PRICE-No.

eserial iS sise igned for Radio Work by the makers of the
famous "Yankee" Tools. A beautiful balanced, small,
powerful drill with 4 to 1 ratio of gears for speed. Special chuck 9-32" capacity, to take largest drill, mostly
furnished with drill or tool sets. Length over all, 9% in.
Weight 11/2 lbs.
I:

PRICE-No.

$2.75

302

nri
Three -in -One Nut Wrench.

te

toi

Consists of handle with hollow stem 6 inches in length and three interchangeable
sockets fitting popular sizes of nuts. The hexagon sockets
grip the nut solidly.
PRICE per set-No. 301
65c

.11WIRE

GallE.

Combination Plier, Wire Cutter, Wire Former and Wrench.
Drop forged, slender but exceptionally stro 1g. 6 in. long.

PRICE-No.

202

75e

50e.
Long Sharp Nose,

Radiogem - - - $1.00
Aerial Outfit - - - - .50
Radiogem and Aerial
Outfit - - - - 1.50

Side Cutting Nipper. Lap Joint. For cutting all kinds of
wire. Jaws hardened and oil tempered.
Natural steel
finioli with polished jaws. Length 6 inches.

PRICE-No.

201

75e

Side Cutting Pliers.

Just the pliers

for the radio constructor. Bends and cuts all kinds of
soft wire. Nose 1% inches long, black body, polished

jaws.

Length

PRICE-No.

51/2

inches.
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75e

Order all tools by order number. AU goods are shipped free of transportation charges to all parts of
the United States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE
If

you are not .satisfied money will be refunded on return of goods.

The RADIOGEM CORP., 66-S W. Broadway, New
www.americanradiohistory.com
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at once

Dept. 5337 Chicago, Illinois
Dear R. C.-You car just bet I want one of those big
handsome FREE 12x10 books with 151 actual photographs of electrical operations and shop scenes printed
in two colors. Send it nick, before the supply is exhausted. Be sure and tell me all about Spemal Offer of
Extra Courses and Railroad Fare.
Name

1

Chicago

Address

Superpower-Is It Here
to Stay?
(Continued from page 564)

shortly these stations will have to put on
regular programs just the same as the lower
powered stations do today. Of course, the
advertising value from such a proposition
is going to be great and undoubtedly will
aid in the upkeep. If, however, some system were brought into play in this country
such as is used in England, we would undoubtedly immediately gain great benefits
from it in the direction of excellent programs. In England the British Broadcasting Co., holds a monopoly on broadcasting
and the government licenses all receiving
sets. A good portion of the money obtained in this way is reinvested in the broadcasting stations to pay for the upkeep of the
apparatus and for the entertainers. It is
obvious that paid entertainers are far superior to those giving their services gratis
and sometimes in a rather erratic manner.
If this country had more paid artists and
fewer amateur entertainers, broadcasting
would have a much better reputation than
it has today. Possibly something of the
same nature as the system used in England
will be incorporated in this country.
Then, on the other hand, things may
work out to a point where the large manufacturers of radio receiving apparatus who
maintain broadcast stations will become so
stabilized in their business that they will
sell the greater majority of the broadcast
listening apparatus. Consequently, the profits that will ensue in this way can be
turned into broadcasting and used for the
upkeep of superpower stations.
SUPER-BROADCASTING
Another term that has recently been
brought into use along with superpower is

that of super -broadcasting. They are terms
that are often unthinkingly used synonomously but such should not be the case.
The exact meaning of superpower was
detailed before in this article. Super -broad ;casting is something still different and might
he accomplished in one of two main ways.
The first of these is the linking together by
land telephone lines of many ordinary broadcasting stations, one of which might be
;called the central or distributing station. At
this point, a program would originate and
he sent out on the air. Simultaneously the
same program would go out over the telephone wires to the other stations from which
it would again be broadcast. In this way, a
large section of territory can be covered
with only the expense incurred by the use
of one studio and group of entertainers, although of course several separate power
plants will be required, one at each actual
broadcasting point.
Another way of accomplishing superbroadcasting is the use of a method similar
to that just described, but different in that
short wave radio transmission would be used
This would
in place of telephone lines.
in reality be nothing more nor less than
relay broadcasting. Either one of these two
the superpower
systems may replace
schemes that are now under way or in practice. Only time can tell what is going to
come about in the field of broadcasting in
the near future and we will have to await
any changes. At any rate, stick to your
present receiving set if it is giving you good
service and if it is not selective enough to
satisfy you, try the system shown in Fig.
1. If you have a type of set similar to any
one of those shown in Figs. 2, 3 and 4, you
need not fear the installation of superpower
stations as they will probably not affect you
to any great degree, unless they are situated
extremely close to your location.
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CHICAGO

TECHNICAL
22ndYEARI
COLLEGE
Intensely practical training in Drafting and Engi-

neering-civil, mechanical,electrical, structural
.-Architecture. 2 year Diploma; 3 year B.S. Degree;
special short courses. Courses adapted to your needs.

No time wasted. Instructors are experts. Our graduates are in constant demand. Opportunities for parttime work while studying. Day and evening classes.
Athletics. Enter any time. Low tuition-easy terms.
Write for72-page illustrated Blue Book, describingopportunities open to our graduates. Chicago Technical
College, N52 -Chicago Tech. Building, Chicago, Ill,

1000 NEEDED
INVENTIONS!

Here is the most remarkable book ever offered to inventors. One Thousand needed inventions listed and
described. Arranged as follows: General Problems;
Automotive; Mechanical; Electrical; Chemical;
Radio; Marine. Separate chapter on the Ten Most
Needed Inventions. This book may give you one idea
that can win you a fortune. Nothing else like it has
ever been published. Compiled at enormous expense.
Edited b' Raymond Francis Yates, formerly Managing Editor of a leading scientific magazine. Over
100 pages, durably bound. Send do money. Pay postman only $1.00 plus postage on arrival. Money back
after 10 days' examination if desired. Limited edition. Write NOW.

BUREAU OF INVENTIVE SCIENCE

DEPT. 710

ROCHESTER, NEW YORK

xem
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trPOJGN old reliable Pathfinder, the
wonderful national weekly home
SNOW54HBWP magazine that 3 million people read. You
can try this unbiased digest of domestic and world affairs for a trifle. The Pathfinder is in a class by itself-nothing else to equal it;
time -tested. wholesome. Chuck full of the choicest reading the
cream of everything. Science, politics, travel, fun, question box.

health, radio ete.; real stories. plctures-instruction, entertainment

for all. Send 15c (coin oretamps) for this big paper on trial 13 weeks,
or $lforlldl year (52 issues). Pathfinder, Washington, D. C.
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business man. Qualify
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Over 60.000 students. PERSONAL INSTRUCTION. Goa ran to pass bar exams.
tee to coarh free any graduate tailingnow
ert torce. Write
SPECIAL REDUCED TUITION OFFER
today for particulars and book on law FREE.
AMERICAN CORRESPONDENCE SCHOOL OF LAW
3601 Michigan Avenue, CHICAGO
Ceps. 1426
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Send 10 rents for 2811 -page henit on Stammering and
Stuttering. "Its Cause and Cure." It tells how I
cured myself after stammering 20 yrs. B. N. Bogue.
8120 Bogus Bldg., 1147 N. 111. St., Indianapolis
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BURIED

TREASURE
can still be found in

CHEMISTRY
Good Chemists Command High Salaries
and you can make yourself
independent for life by unearthing one of chemistry's
yet undiscovered secrets.

T. O'CONOR SLOANE,
A.B., A.M., LL.D.. Ph.D.
Noted

Instructor,

Lecturer

and

Author. Formerly Treasurer American Chemical Society and a practical
chemist v,ith many well known
to his credit. Not
only has Dr. Sloane taught chemistry for years but he was for many
years. engaged in commercial
Chemistry work.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake. They are done-today and everyday-not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difficult, but more adventurous than the bloodcurdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to humanity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valuable process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite-these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to

Study Chemistry

What Some of Our
Students Say of This
Course:

I have not written since I received the big
I can still say that it far exceeded my
anticipations. Shore I have been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the interesting
way in which they are written makes me wait
patiently for each Lesson.-MORLAIS COPE ENS.
I wish to express my appreciation of your
prompt reply to my letter and to the recommendation to the General Electric Co. I Intend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the fact that I load a recommendation from a reliable school no doubt had considerable Influence in helning me to secure the
job.-H. VAN BENTHUTSEN.
So far I've been more than pleased with
your course and am still doing nicely. I hope
to be your honor graduate this year.-I. M.
NORKUS. JR.
I find your course excellent and your instruction, truthfully, the clearest and best assembled I have ever taken, and yours is the fifth
one I've studied.-JAMES J. KELLY.
From the time I was having Chemistry It
has never been thus explained to me as it is
now. I am recommending you highly to my
friends, and urging them to become members
of such an organization.-CHARLES BENJAMIN.
I shall always recommend your school to my
friends and let them know hose simple your lessons are-C. J. AMDAHL.
I am more than pleased. You dig right in
from tite start. I am going to get somewhere
with this course. I am so glad that I found
set.

you.-A.

A. CAMERON.
I use your lessons constantly as I find it
more thorough than most text books I can
secure.-WM. IL TIBBS.
Thanking you for your lessons, which I find
not only clear and concise, but wonderfully
interesting. I am-ROBT. H. TRAYLOR.
I received employment in the Consolidated
Gas. Co.
I appreciate very much the good
service of the school when a recommendation
was asked for.-JOS. DECKER.

Not only are there boundless opportunities for amassing
wealth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands who
merely follow out its present applications. These applications are innumerable, touching intimately every business and every product in the world. The work of the
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of pleasure. The days
in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring
Prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home

'
'

To qualify for this remarkable calling requires elaborate specialized training.
Formerly it was
necessary to attend a university for several years to acquire that training, but thanks to our
highly perfected and thorough system of Instruction, you can now stay at home, keep your
position, and let us educate you 1n Chemistry during your spare time. Even with only common
schooting you can take our course and equip yourself for immediate practical work in a chemical

Experimental Equipment
Furnished to Every Student
We give to every student without additional charge this
chemical equipment, Including forty-nine pieces of laboratory apparatus and supplies, and forty different chemicals
and reagents. These, comprise the apparatus and chemicals
used for the experimental work of the course. The fitted
heavy wooden box serves not only as a case for the outfit
but also as a useful laboratory accessory for performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.
Home Extension Division
G

h.S-WEST BROADWAY

6

NEW YORK CITY

'
'
'
'/

laboratory. Dr. Sloane gives every otte of his students the same careful, personal supervision that made him celebrated throughout his long career as a college professor. Your
instruction from the very beginning is made interesting and practical, and we supply you
with apparatus and chemicals for perforating the fascinating analyses and experimental'
work that plays such a large part in our method of teaching, and you are awarded the
Institute's official diploma after you have satisfactorily completed the course.

Easy Monthly Payments

/ON

Special

30 Day Offer

WAIT-MAIL

COUPON NOW!

'
C

Oct.
/S.LITY.

eyour special

30 day offer.

STATE
'25

NEW YORK

Please send me at once.
without any obligation on me
part, your free Book "Opportuni ties for Chemists," and full par titulars about the Experimental EquiDment given to every student. Also please
tell me about your plan of payment and

Beside, furnishing the student with his Experimental '/NA,,IF,
Equipment, 've are making an additional special offer for
a short while only. You owe 1t to yourself to find out
about it. Write today ter full Information and free
book "Opportunities for Chemists." Send the coupon
right now while it is fresh in your mind. Or just 'ADDRESS
write your name and address on a postal and mall
it to es. But whatever you do, act today before
this offer Is withdrawn.
DON'T

INSTITUTE

Home Extension
Division 9
66.S--West Broadway
New York Cite

You don't have to have even the small price of the course to start. You can
pay for It in small monthly amounts-so small that you won't feel them.
The cost of our course is very low, and includes everything, even the
chemistry outfit-there are no extras to buy with our course. Our plan

of monthly payments places a chemical education within the reach et
everyone. Write us and let us explain our plan in full-give us the
opportunity of showing you how you can qualify for a highly trained
technical position without even giving up your present employment.'

/

/CHEMICAL
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___ =THIS FORM
Don't Lose Your Rights

Edited By
A. P. PECK

Before disclosing your invention to any-

one trend for blank form "Evidence of
Conception" to be signed and witnessed.
A sample form together with printed instructions will show you just how to work
up your evidence and establish your rights

before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inventions. Our schedule of fees will be found
reasonable. The form "Evidence of Conception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,
post
card will do.

-a

In this Department we publish such matter as is of interest to inventors and particularly to those
who are in doubt as to certain patent phases. Regular inquiries addressed to "Patent Advice" cannot
be answered by mail free of charge. Such inquiries are published here for the benefit of all readers.
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to
protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.
NOTE:-Before mailing your letter to this department, see to it that your name and address are
upon the letter and envelope as well. Many letters are returned to us because either the name of
the inquirer or his address is incorrectly given.

BOOS COVER
Registered Patent Attorneys In U.S. and Canada
255 Ouray Bldg., Washington, D. C.
"Originators of form Evidence of Conception"

(909) G. W. Welland, Newberry, Mich., hag
designed a book cover upon which he desires our
advice. The cover is made in four sections connected together by elastic strips so that the cover
will fit any size of book.
A. 1. The book covers which you have designed are not new. As a matter of fact, five or
six years ago, these things were sold extensively

AMERICAN PATENTS
Trade Marks, Copyrights
Foreign and Domestic
patent and trade -mark applications are
prepared and prosecuted by patent experts of
many years' experience. Send us a sketch
and description of your invention for our free
and expert advice.
We have associate Patent Lawyers in all

A. 2. The window screen, in our opinion, is
quite an interesting improvement, but you have
not attempted to illustrate the construction of
the screen portion of this device. It is evident
that you will have to have a double slide effect,
which in our opinion, snakes it rather weak in
construction.
We would suggest that you have a search made
upon this device, and then that you try to get
in touch with some concern who would be willing
to place it upon the market. It would be advisable
to protect the device as much as possible before
doing the latter work, but unless you can secure
the funds to finance the development of this
type of screen, the patent will not be worth
any more than the paper upon which it is written.

All

FLOAT VALVE

foreign countries.

F. V. WINTERS, M. E.
Registered Patent Lawyer
1133 Broadway, N. Y., Tel. Watkins 4748

JIONS

-ï

ommercialized
ON

A CASH OR

ROYALTY BASIS

PA TEN TED or UNPATEN TED

25 Yeats -Complete Fac//i!/es-References.
1017feADAM FISHER MFG. C 0..,
205D Enright Ave.
St. Louis, Mo.
/n Business

C. L.

PARKER

Ex -Member Examining Corps, U. S. Patent OIBee

Attorney -at -Law and
Solicitor of Patents

.t verlese and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent upon request

McGILL BUILDING

WASHINGTON, D. C.

INVENTORS

Prompt, Conscientious service, at fair rates,
for your PATENT protection.
M. P. LAUGHLIN, Engineer Patent Attorney
47 West 42nd St.
New York City

RETAINING
FLAPS FOR
BOOK CORNERS

A
The particular type of book cover shown above
is not new; application for a patent is not
advisable.

We doubt if you could secure a
patent upon this type of cover. The only differnece between the existing book covers and the
one designed by you, is that no elastic strips are
used, the covers themselves being coated on one
edge with glue, whereupon it was merely necessary to moisten them and fasten them in place.
Q. 2. A window screen which is adjustable,
not only to the width of the window, but also to
the height has been designed by our correspondent. He desires our advice.
in colleges.

INVENTORS

PROTECT
YOUR IDEAS

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In vention Blank, sent Free on request. Tells our terms, methods, etc. Send
model or sketch and description of
your invention for INSPECTION and
Name
S

INSTRUCTIONS FREE.
BEST
REASONABLE.
ENCES.

TERMS

REFER-

RANDOLPH & CO.
Dept. 172,

WASHINGTON, D. C.

(910) A. C. Bradshaw, Los Angeles, Calif., submits a complete drawing of a proposed type of
float valve upon which he asks our opinion.
A. 1. The one main objection that we have to
your proposed float valve is that it is rather
complicated and any small particles of dirt that
get into the valve are very likely to cause a considerable amount of trouble. However, there are
several novel features in your device and we would
suggest that you have a reliable patent attorney
conduct a search to see whether or not the device
is patentable.
If you then desire to invest any
money in the device, you can apply for a patent.
If you do not wish to do so, protect your device
by filing an evidence of conception and take up
the matter with one or two companies who handle
valves of this type. If they believe that your
device contains enough merit to make it a profit-,,
able venture, they would undoubtedly be willing to
put the device on the market and pay you a
royalty for the same.

RADIO HEADSET
(911)
Fred E. Baskett, Nicholasville, Ky.,
sends us a model and complete description of a
proposed type of headset for use of radio receivers and broadcast listeners. In this device the
headband does not fit over the top of the head but
goes under the chin and merely holds the phones
to the ears by pressure rather than suspension.
A pair of rubber ear caps are so placed as to aid
in holding your receivers to the ears.
A. 1. We have received your rough model
an
improved headset and have investigated it of
oughly. Frankly our report on the same is thornot
favorable toward a patent application. The device as you have designed it, is far from satisfactory. The rubber ear caps are nothing new
whatsoever. and are not designed in a manner that
will allow the phones to fit on the ears and stay
in position. Furthermore, the headband is a very
crude and clumsy arrangement. It is far inferior
to the headband of today as regards comfort
and
adaptability.
Furthermore, the ball-and-socket joint which you
have designed, is by no meads new. This form of
joint has been used on many types of headbands heretofore.
Of course, some of your claims for this device
seem well founded, but as far as we can say, the
device is not comfortable, does not stay in position,
does not do away with the usual phone cords and
in its present form, we would absolutely advise
against attempting to patent the device. The only
way in which a headset of your design would give
any satisfaction, whatsoever, would be to have the
phones extremely light -weight and small sized that
could fit within the ears. Phones of this nature
have been devised and patented, although they have
never met with very wide sale
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MY PATENT
LAW OFFICES

Imams
for
'Write

FREE ACS/
At the left is a view
of my drafting and
specification offices where
a large staff of experienced
experts are in my constant
employ. All drawings and specifications are prepared under my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today
'

NMI ACTION

COUNTS

you have a useful, practical, novel idea for any new article or for an improvement on an old one, you
should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of
applications for patents are filed in the U. S. Patent Office. Frequently two or more applications are made
for the same or substantially the same idea (even though the inventors may live in different sections of the
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last
application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mailing the coupon below.
I

f

No Charge for Information
on How to Proceed
The books shown here contain valuable information relating to
patent procedure that every inventor should have. And with
them I will also send you my "Record of Invention" form, on
which you can sketch your idea and establish its date before a
witness. Such evidence may later prove valuable to you. Simply
mail the coupon and I will send you the books, and the "Record
of Invention " form, together with detailed information on how to
proceed and the costs involved. Do this NOW. No need to lose
a minute's time. The coupon will bring you complete information entirely without charge or obligation.

Prompt-Careful

CURFNCE

,OBR.Ery

Strict Secrecy Preserved
Write Me in Confidence
All communications, sketches, drawings, etc.,
are held in strictest confidence in strong, steel,
fireproof files, which are accessible only to
authorized members of my staff. Feel free to
write me fully and frankly. Your case will
have my personal attention. It is probable

that

I can help you.
Highest references.
But FIRST-clip the coupon and get my
free books. Do THAT rie ht now.

Efficient Service

This large, experienced organization devotes its entire time
and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know
the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing
an application for a patent covering your idea. Our success
has been built on the strength of careful, efficient. satisfactory service to inventors and trademark owners located
in every state in the Union.

Clarence
A. O'Brien
Registered Patent Attorney
Member of Bar of: Supreme Court of the United
States; Court of Appeals, District of Columbia;
Supreme Court, District of Columbia;
United States Court of Claims

CLARENCE A. O'BRIEN,
Registered Patent Attorney,

I

5395 Security Savings & Commercial Bank Bldg.,
Washington, D. C.

y

Please send me your free books, "How to Obtain a Patent"
and "Invention and Industry," together with your "Record of
Invention" form without any cost or obligation on my part.

Name

i
I

Address

Practice confined exclusively to Patents, Trademark*
and Copyrights

1

(Important: Write or Print name clearly)

®a
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WORLD'S

WANTED
ARTICLES pertaining to automobiles such as handy kinks,
roadside repairs and anything of
interest to the man who drives a
car. $50.00 in prizes every month
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your newsdealer cannot supply you send for
free sample copy to:

TO THE MAN WITH
AN IDEA
I offer a comprehensive, experienced, efficient service for his prompt, legal protection and the development of

his proposition.
Send sketch, or model and description, for advice as to cost, search
through prior United States patents.
etc. Preliminary advice gladly furnished without charge.
My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to probable patentability before they go to
any expense.

MOTOR CAMPER

164 Owen Building,
V Park Row,

Humanity

PATENTS
TRADE MARKS
DESIGNS
FOREIGN PATENTS

MUNN

SL.

Co.

PATENT ATTORNEYS

Associated since 1846 with the Scientific American

618 Woolworth Building, New York City
325 Scientific American Bldg.,Washington, D.C.
414 Tower Building, hicago, Ill.
367 Hobart Building, San Francisco, Cal.
222 Van Nuys Building, Los Angeles, Cal.

BooksandInformation on Patents and TradeMarks
by Request.

PATENTS
BOOKLET FREE
HIGHEST REFERENCES
BEST RESULTS
PROMPTNESS ASSURED
Send drawing or model for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644

®

G

Street, N. W., Washington, D. C.

FREE

22. NTORS
,
If your invention is new and useful it is patentable-send me your sketch. Inventions developed, patented. Trade marks and copyrights
tained in the U. S. and Foreign countries.

ob-

lifeboat, who more often than not will be
a novice, can send out the latitude and
longitude, the lifeboat is sure of being
picked up.
Radio transmission of photographs has
been one of the developments that has made
possible many other applications. For instance, still considering the use of radio
against criminals, finger prints and portraits of those who are "wanted" can be
sent speedily from one city to another with
the result that daily there are fewer criminals eluding the police.
Another great feature of the radio transmission of photographs is its use to medicine and surgery in general. For instance,
in the very near future we may have with
us the radio specialist who will receive, by
means of special apparatus, photographs
from physicians and surgeons in outlying
districts who have not made the deep study
of certain features of their work that the
specialist has. The latter can then diagnose
cases very readily from these photographs
and transmit instructions to his co-worker
who is in personal touch with the patient.
Let us consider a specific example. As in
the illustrations, a man has received a peculiar injury to his hand. The local physician cannot seem to do anything for him.
Therefore, he takes an X-ray photograph of
the hand, transmits it by radio to the specialist, who upon examining the received
photograph, makes his diagnosis.

Z. H. POLACHEK
Reg. Patent Attorney
Professional Engineer

70 Wall

Street

New York

INVENTORS' BIG OPPORTUNITY-Inventors can NOW
save hundreds of dollars, prevent needless worry and unnecessary delay at any stage of their Progress, from the conception of an idea to the sale of the invention. Head the
"Inventora Digest" and become familiar with the aims, the
ideals and the objects of the Inventors International Institute
and the calibre of men behind this world-wide movement for
the advancement of science and invention. Take advantage of
the opportunity to receive assistance and advice concerning
the eecering.of patents, opinions, models, capital, etc., for a
moderate cost. To obtain a FREE sample copy of the "Inventors Digest," send your name and address to the INVENTORS INTERNATIONAL INSTITUTE. 15 Park Row, New
York City.

Patent your invention. Costs
INVENTORS
reasonable. Pay as you earn.
Quality service. Patent booklet free.
AMBROSE T. BUCKLEY -Patent Attorney
St.
New York City

who derive largest profits know

and heed certain
simple but vital
facts before applying for Patents. Our book Patent -Sense
gives thone facto; sent free. Write LACEY & LACEY,
Washington, D. C. Established 1868.
644 F

ft.,

LEARN AVIATION

Take a W.A.C. Course in Applied Airplane Engineering. Many men earn $2,000 to $10,000 a year.
Big free outfit of airplane parts. Write for Free Catalog.
WESTERN AIRPLANE CORPORATION
Chicago, III.
Monadnock BIk..
Dopt. S-10

To

Newsdealer

Address
Please reserve for me

copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name

SUBTRACTS

0.11/(]0,6)©

A SPEED
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$2."

MARVEL

Positively the LOWEST Priced
practical calculator on market. New
Trial Offer, price $2.50, send money

ADDITION

order or pay postman when machine
is delivered ($3.50 outside U. S.).
Supply limited. ORDER TODAY.

SUBTRACTION
MULTIPLICATION

DIVISION

AGE TS WANTED

SALES COMPANY
Chicago, Ill.

Chemical Tricks
for Boys
Surprise and puzzle your friends with magic chemical
tricks; make your own ink, dye cloth, test water. Write
secret letters with your own invisible ink; pour blue, brown
and black liquid from a glass of water. You can do these
and more wonderful feats of chemical
...
magic if you have Chemcraft Juulor'fhe,
the pocket chemical outfit. Get one non.
Boyqs
If you order at once. we will include
Bandgook
FREE The Boy's Handbook of Chentistry, 150 pages of experiments, chemical
dEheotistnJ
information, money making suggestions
," 1$
and eatldag ei
supplies

'

BOTH

PORTER

i

}I

EMCRAFT

CHEMICAL CO.

JUNIOR

105

CHEMICAL OUTFIT

Md.

St.,

Washington
Hagerstown,

POSTPAID

A
RADIO
EDUCATION
IN VOLUMES
5

Theory, Design, Construction
Operation and Maintenance

LEARN AT HOME
These five component parts of a complete Radio
Instruction Course are outlined in five volumes
that contain not merely the essentials as so massy
books do, but more, they contain all that any
modern, up-to-the-minute textbook on any subject would cover. They are in themselves a
COMPLETE radio education teaching every
possible portion of Radio science.
Size of each book 6 by 9 inches, handsomely
bound and illustrated with charts, diagrams, descriptions of equipment, etc.
SEND NO MONEY for these books. Just forward your name and address. We send you the
books at once ; on receipt of same you pay the
postman $1.97 plus a few cents postage and then
they are yours.
Distributed by

..._.._

Address

$.

MULTIPLIES
DIVIDES
TOTAL COST
Is GUARANTEED for 5 years.
Made of steel. No upkeep. No repairs.
Everybody Milo figures
needs one.

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

30 Church

INVENTO

CHICAGO.U. S.A.

PATENT ARMED FOR

BABY CALCULATOR
P.O. Box 1116, Dept. 32

(Continued from page 541)

Washington, D. C.
New York City

Does work of large $100 machine
and very simple to operate.

BABY CALCULATOR

Radio As An Aid to

RICHARD B. OWEN, Patent Lawyer

CALCULATOR

NEW - POCKET SIZE

TOURIST

53 Park Place,
New York City.

Booklet of valuable Information and form
for properly disclosing your Idea, free on
t equest.
Write today.
41

&

HANDIEST

233

THE CONSRAD CO.
New York,
Fulton Street

N. Y.
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U. S., Canadian and Foreign
Revised to date:
First group of figures gives the power-sec.
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PATENTS TOPYRIGHTS

CRADE-MARKS

and group indicates the wavelength.

Call

Letters
KDKA

KDLR
KDPM
KDYL
KDZB

KFAB

KFAD
KFAE

KFAF
KFAJ
KFAN

KFAU
KFAW
KFBB

KFBC
KFBG
KFBK

KFBL
KFCB

KFCF
KFCY
KFCZ

KFDD

KFDH
KFDJ
KFDM
KFDX
KFDY
KFDZ

KFEC

KFEL
KFEQ

KFEY

KFFP
KFFR

KFFV

KFFY
KFGC

KFGD
KFGH
KFGQ

KFGX

KFHA

KFHL
KFI
KFIF
KFIO
KFIQ

KFIU

Power
Wave
Length

OUR OFFER :

&

Location and Name

"Record of Invention"
This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention
f o r INSPECTION a n d INSTRUCTIONS.
NO CHARGE FOR THE ABOVE INFORMATION

500-278
Boulder, Colo., University of
100-261
Colorado
Corp.

Our Four Books Mailed
Free to Inventors

Moscow, Idaho, University of

50-231
Idaho
Boise, Idaho, Boise High
500-278
School
Santa Ana, Calif., The Radio

Our Illustrated Guide Book

10-214.2
Den
Havre, Mont., F. A. Buttrey
& Co.

College
Omaha, Nebr., Omaha Central
High School
Boise, Idaho, St. Michaels Cathedral
Tucson, Ariz., University of
Arizona
Corvallis, Ore., Oregon Agri-

trating

Co

Journal

Lamoni, Iowa, Graceland College
Alexandria, La., Louisiana College

Baton Rouge, La.,
State University

Louisiana

Co.

50-258
50-278

OUR FOREIGN BOOK
We have Direct Agencies in Foreign Countries, and
secure Foreign Patents in shortest time and at lowest cost.

50-258
50-254

10-233
50-266
10-226
100-250

50-275
100-268

10-226

Orange, Tex., First Presbyterian Church
500-250
Gunnison, Colo.. Western State
College of Colorado
50-252
Oskaloosa, Iowa, Penn College 10-240
Los Angeles. Calif., Earle C.
Anthony (Inc.)
2000-468.5
Portland. Ore.. Benson Polytechnic Institute
100-248
Spokane. Wash., North Cen100-266
tral High School
Yakima, Wash., First Methodist Church
100-256
Juneau, Alaska. Alaska Electric Light & Power Co
10-226

(Continued on page 573)

OUR TRADE MARK BOOK
Shows value and necessity of Trade Mark Protection. Information regarding Trade Marks and unfair competition in trade.

50-252

Okla., Oklahoma
College for Women (J. A.
200-252
Teeters)
Stanford University, Calif ,
Leland Stanford Junior Uni500-270
versity
Boone, Iowa, Crary Hardware
Chickasha,

Our
S. Patents.
Methods, Terms, and 100 Mechanical Movements
illustrated and described.
Full instructions regarding U.

50-250
100-248
50-224
50-238
100-258

50-254
Corp.
Oak. Nebr., Scroggin & Co
500-268
Bank
Kellogg, Idaho. Bunker Hill &
Sullivan Mining & Concen-

Moberly, Mo., First Baptist
Church
Sparks, Nev., Nevada State

HOW TO OBTAIN A PATENT

50-275
10-224

cultural College
Beaumont, Tex., Magnolia Pe500-315.6
troleum Co.
Shreveport, La., First Baptist
100-250
Church
Brookings, S. Dak., South Dakota State College of Agriculture and Mechanic Arts 100-273
Minneapolis, Minn., Harry O
10-231
Iverson
Meier
&
Ore.,
Portland,
50-248
Frank Co.
Denver, Colo., Winner Radio

INVENTION

YOUR FIRST STEP before disclosing
an invention. The inventor should write
fer our blank form-

East Pittsburgh, Pa., Westinghouse Electric & Mfg. Co.
Variable-309.1
Devils Lake, N. D., Radio Electric Co. & Wilson Insurance
5-231
Agency
Cleveland, Ohio, Westinghouse
500-250
Electric & Mfg. Co
Salt Lake City, Utah, New50-246
house Hotel
Bakersfield, Calif., Frank E
100-209.7
Siefert
Lincoln. Neb., Nebraska Buick
500-240
Auto Co.
McArthur
Ariz..
Phoenix,
100-273
Bros. Mercantile Co.
Pullman, Wash., State College
500-348.6
of Washington
Denver, Colo., Western Radio

San Diego, Calif., W. K. Azbill
Tacoma, Wash.. First Presbyterian Church
Sacramento. Calif., Kimball Upson Co.
Everett, Wash., Leese Bros
Phoenix, Ariz., Nielson Radio
Supply Co.
Walla Walla, Wash., Frank A.
Moore
Le Mars Iowa, Western Union

THE PROTECTION
OFFORYOUR

Progress of Invention
Description of World's Most Pressing Problems
by Leading Scientists and Inventors.

IMPORTANT
Do not submit your invention to anyone before you furnish proof that the
invention is patentable or application has been filed. IN ORDER TO
HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY YOU

SHOULD TAKE THE PRECAUTION OF HAVING YOUR CASE
MADE SPECIAL IN OUR OFFICE to secure protection, save correspondence and secure early filing date in Patent Office. To secure special
preparation of your case send $25.00 on account with model, sketch and
description.

All communications and Data Strictly Confidential. Interference and Infringement Suits Prosecuted. Our Organization offers PERSONAL SERVICE
by Experienced Patent Solicitors and Draftsmen.
We Regard a Satisfied Client as our best advertisement, and furnish anyone,
upon request, lists of clients in any state for whom we have secured patents.

Highest References-Prompt Attention-Reasonable Terms
WRITE TODAY
VICTOR J. EVANS & CO., Patent Attorneys

FREE
COUPON

New York Offices
Philadelphia Offices
Pittsburgh Offices
1007 Woolworth Bldg
714-715 Liberty Bldg.
514 Empire Bldg.
Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg.

Main Offices, 779 Ninth Street, Washington, D. C.
Gentlemen: Please send me FREE OF CHARGE your books as described above.
Name
Address
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VIA RADIO

HOOK-UPS

Get a Big " Circuitgrarn
Book" and Receive the
Latest Hook -Ups by
Radio
The book contains five sets of blanks,
called Skeleton "CIRCUITGRAMS."
"CIRCUITGRAMS" are a patented
novelty in Radio and Radio Broadcasting, covering several important uses.
"CIRCUITGRAMS" are the handiest things ever published for the
man who makes his own hook-ups,
the student, the radio engineer,
and all those who wish to draw a
hook-up or a circuit in a minimum of time.
The Skeleton "CIRCUIT GRAM" blanks are of five
different kinds: for one, two,
three, five and nine tube
Radio rece;ving sets. When
making your own hook-up,
all you need to do is to
draw the connections between the symbols representing the different
parts of the Radio set.
With this book you
can receive any

hook-up being

broadcast f r o m
different r a d i o
stations throughout the country.
Every fan interested in new radio
circuits should
have one of these
books on hand.

Price

25c
"CIRCUIT

Our
GRAM"

books

EXPERIMENTER
PUBLISHING COMPANY

-

are
sold by All Radio and
Newsdcalers. If your
dealer cannot supply
you, send us 25c and
we will snail you a
book postpaid.

53

Park Place

-

NEW YORK, N. Y.
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Broadcast Calls

James J. Hill, one of

America's greatest
railroad pioneers.

(Coutinucd from page 571)

Call

Letters
KFIZ

KFJB

KFJC

KFJF
KFJI

KFJM

KFJR
KFJX

KFJY

Some boy who, today,
is acquiring his electrical and mechanical
&

Location and Name
Fond du Lac, Wis., Daily Commonwealth & Seifert Radio
100-273
Corp.
Marshalltown, Iowa, Marshall
Electric Co.
10-248
Junction City, Kansas, EpiscoFegan)
(R.
B.
10-218.8
pal Church
Oklahoma, Okla., National Radio Mfg. Co.
225-261

Astoria, Ore., Liberty Theatre 10-246
Grand Forks, N. Dak., Univer100-278
sity of North Dakota
Portland, Oregon, Ashley C
Dixon & Son
5-263
Cedar Falls, Iowa, Iowa State
Teachers' College
50-258
Fort Dodge, Iowa, Tunwall
Radio Co.

50-246

KFLX

Greeley, Colo.. Colorado State
50-273
Teachers' College
Conway, Ark., Conway Radio
Laboratories
100-250
Lawrence, Kans., University of
500-275
Kansas
Hastings, Nebr.. Westinghouse
2000-288.3
Electric & Mfg. Co
5-266
Kirksville, Mo., F. M. Henry..
Cedar Rapids, Iowa, Everette
20-256
M. Foster
Albuquerque, N. Mex., Univer200-254
sity of New Mexico
San Benito, Tex., San Benito
10-236
Radio Corp.
Rockford, Ill., Swedish Evan100-229
gelical Mission Church
Galveston, Tex., George R.

KFLZ

Atlantic, Iowa, Atlantic Auto-

KFKA
KFKQ

KFKU
KFKX

KFKZ
KFLP
KFLR

KFLU
KFLV

KFMQ

KFMR
KFMW
KFMX

KFNF
KFNG

KFNJ
KFNV
EFOA

EFOC
KFOJ
KFOL
KFON
KFOO
KFOR

KFOT
KFOX
KFOY

Clough

10-240

100-273
mobile Co.
Fayetteville, Ark., University
500-299.8
of Arkansas
Sioux City, Iowa, Morningside
100-261
College
Houghton, Mich., M. G. Sate-

50-263
750-336.9
lege
Shenandoah. Iowa. Henry Field
500-266
Seed Co.
Miss..
Wooten's
Coldwater.
10-254
Radio and Electric Shop
Warrensburg, Mo., Central
Missouri State Teachers'
50-234
College
ren
Northfield, Minn., Carleton Col-

Santa Rosa, Calif.. Battery &
Radio Supply Shop (L. A.
50-229
Drake)
Seattle, Wash., Rhodes Dept.
500-454.3
Store
Whittier. Calif., First Chris100-236
tian Church
Moberly. Mo., Moberly High
School

Marengo. Iowa, Leslie M.
Schafbuch
Long Beach. Calif., Echophone
Radio Shop
Salt Lake City. ITt,h. Latter
Day Saints University
David City. Nehr.. David City
Tire & Electric Co
Wichita, Kans., College Hill
Radin Club (College Hill
Methodist Church)
Omaha, Nebr., Technical High

10-246
10-234
100-233
250-236
100-226
50-231

100-248
St. Paul, Minn., Beacon Radio
50-252
Service
School

Los Angeles, Calif, Oliver S.
Garretson
Dublin. Texas, C. C. Baxter
KFPM
Greenville, Texas, New Furniture Co.
KFPR
Los Angeles. Calif., Los Angeles County Forestry Department
San Francisco, Calif., Heintz
KFPV
& Kohlmoos
KFPW Carterville, Mo., St. Johns
Church
RFPY Spokane, Wash., Symons Investment Co.
St. Louis, Mo., The Principia
KFQA
KFQB
Fort Worth. Texas, Searchlight Publishing Co.
KFQC Taft. Calif.. Kidd Brothers
Radio Shop
KFQH Burlingame. Calif., Radio Service Co. (Albert Sherman)
KFQP
Iowa City. Iowa, George S.
Carson, Jr.
KFQR Oklahoma, Okla., Walter L.
Ellis
KFQT Denison, Texas, Texas National
Guard, 36th Signal Company
KFQU Holy City, Calif., W. Riker

KFPG
KFPL

knowledgewithLionel
Model Railroads may
be the James J. Hill of
the future.

Power
Wave
Length

100-238
15-252
10-242

LIONEL. TRAINS

-

are Models
not mere "Toys"

I

N appearance and in operation Lionel
Model Trains are just like real railroads.
There is a thrill in operating them that you
cannot get from any mere "toy" train. The
only difference between Lionel Model Trains
and real trains is the size.
Lionel Model Trains and Railroad Accessories are designed from real railroad equipment by Lionel engineers for boys who want
things exactly as they should be.
For twenty-five years Lionel Model Railroads, Multivolt Transformers, and Model
Railroad Accessories have held their leadership.
They have kept pace, year by year, with
the improvements and developments of real
railroads. They are up-to-the-minute and
are the lowest priced consistent with quality.
Take Mother and Father with you to see
the latest Lionel Locomotives, Coaches and
Accessories-on display at all the best stores.
There is a Lionel Outfit priced to suit every
purse-complete outfits from $5.75 up.

THE LIONEL CORPORATION

Lionel Au tomat,cTrain
Control. The greatest
achievement in model
railroad e n gin eer in g.
Starts and stops trains
automatically. Just one
of the many 'wonderful
realistic railroad devices in the Lionel line
of Accessories.

The Lionel Bell
Warning Signal

-As the train

approaches the
grade crossing,

bell automaticalstops
ly rings
ringing as soon

-

as

train

has

passed. Steel

construction
throughout.

Lionel "Mullivolt"

Dept. 0, 48-52 East 21st Street, New York City

500-231

Write today for
this beautiful new
44 -page catalog,

50-236

al colors. Sent free.

Transformers, Ever-re.
liablepowerplants.Run
all trains best. A type
for every size train.

illustrated in actu.

20-258
100-266
100-261

150-263

---------......._...........

100-231

50-220
10-224
50-209.7

10-252
100-222

IONELELECTRIC
D

TRAINS

"MULTIVOLT" TRANSFORMERS

. f
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Call

DIAMONDS WATCHES
enr<nre Diamonds uaranteed

DIAMONDS

WATCHES

CASHORCREDIT

GIFTS

GIFTS

Letters
KFQW

KFQY
KFQZ

KFRB
KFRC
No.68

No.27

$65

3_5

$165
week

week;/

week

KFRH

No.73

$150

8100

$250

KFRL

l; No.85

$37.50
100week

KFRM

The Diamonds In

these Rings are brilliant Blue White, high.
Quality
uality Gems. The mountings are
Solid 18-k White Gold. Cased in handsome Ring box.
T° D.Successful, Look
Genaloe Diamond.

KFRU

Send for Catalog

Over 2,000 illustrations of Diamond -set ,ewelry, Pearls,
Watches, Wrist Watches, Mesh Bags, Silverware, etc.
Sent prepaid for your Free Examination. Catalog explains everything. We invite comparison of quality
and prices.
WRIST WATCH
WHITE GOLD
or Money Refunded.

livered

order. deo

of o

ofr

lt

LOFTIS BROS. & CO

$1 00

_

a week

National Jewelers

108 North State street. Chicago. Illinois

22

Store. in Leading Cities

Yteníf

RADIO FANS

day
t n from
WUT ever Mn7 every Friday night from 9 :30 to 10, central standard time.
Loftis Bros. & Co.'s hour of music

.

KFRY
KFRZ

t

- tenth
purchase price; balance in
equal amount., weekly, No. 49-Solid
18k
semi-mormonthWhite Gold,l7Jewels
De19,st your convenience. ivered on payment of 635.
$4, then

Dept. E

KFRX

,.

Satisfaction Guaranteed

TERMS: All

KFRW

KFSG

KFSY

KFUJ
KFUL:

KFUM

SAVED

KFUO

21Y/,ewnters

KFUS

AT LAST-World's best

Typewriters with every
modern writing feature at
poeitivelylowest prices and

10 DAYS FREE TRIAL s
Year

t

KFUR

KFUT
KFUU
KFUV

on easiest terms offered.

6 YEARS GUARANTEEA

KFUP

KFUY

n

=
e.u

e

zát

KFUZ

perfectly
d
tared by the exclusive ---s
U
Young Proses that they
look and write like brand
new. Our exclusive, distinctive process makes possible
better typewriters at lower prices.
Illustrated TYPEWRITER BOOK
Write now. See our amazing typewriter
bargains. Read what users say and the unusual service
we will give you. Don't wait-write today.

KFVC

lectl

KFVD

DGUBLE-D15C phonograph record of two
beautiful rruetcal Saw sslpo sebt Wes
charge. Hear the marvelous possibilities
of this sensational Instrument.
Complete Outfit

tai

-

..`

Nodreary
Juétachree
lessons and you
popular

classiolacal

of

lge

of
*
y MUSSEHL
_YYY

with Course
Instruction andnd how
%)91*
9' can obtain complete outfit on trial.

330

West Water St.

&

cm,

WESTPHAL

Fort Atkinson, Wis.

Cards, Stationery, Circulars, Paper, etc. Save
money. Print for others, big profit. Complete
outfits $8.85. Job press $12, $35, Rotary $150. All
easy, rules sent. Write for catalog presses type
etc. THE PRESS CO., Y 47, Meriden. Conn.

AGENTS WANTED

DISTRIBUTORS
Makes
'ro sell Blanche Thermostatic Carbureter Control.
Sells on eight.
Fords run on 94%
Doubles gas mileage.
Cadallae now VA. th .'moafatie central tider Blanks license No
experience needed. $250. to. $2.000. a month profit. Write today.
A. C. BLANCKE & CO Dept. 863-N 602 W, Lake St.. CHICAGO

KFVL
KFVN
KFVR
KFVS

KFVU

KFVY
KFWA

KFWB

KFWD
KFWF
KFWH

KGB
KGO

KGTT
KGU

A
RADIO
EDUCATION

.

dio Shop

Texas. Fifty-sixth
Brigade, Headquarters

10-218.8

10-248

500-226
Church
Sacramento, Calif., Chamber of

500-248
Commerce
Vancouver, Wash., Vancouver
Barracks, U. S. Army
5-231
Welcome, Minn., Carl E. Bag-

10-227

ley
Denver, Colo., (near) Moonlight Ranch, Route 6, Eugene Rossi
Cape Girardeau, Mo., Cape Gir-

50-246

ardeau Battery Station, Os50-224
car C. Hirsch
Eureka, Calif., Radio Shop,
5-209.7
Pete Radelich

500-246
dio Corp.
Bentonville, Ark., Radio Shop,
10-236
R. H. Porter
Albuquerque, N. Mex., Radio
10-250
Supply Co.
Ogden, Utah, Browing Bros
Co.

IN 5 VOLUMES

Theory, Design, Construct ion,
Operation and Maintenance

10-242

sic CoSan Pedro, Calif., McWhinnie

KFVW San Diego, Calif., Airfan Ra-

KFWI

Insure your copy reaching you each
month. Subscribe to SCIENCE &
INVENTION-$2.50 a year. Experimenter Publishing Co.,, 53 Park Place,
New York City.

50-224
C. Redfield
Oakland, Calif., Louis L. Sherman
50-234
Salt Lake City, Utah, Univer100-261
sity of Utah
San Leandro, Calif., Colburn
50-224
Radio Labs.
Springfield, Mo., G. Pearson
10-252
Ward
Butte, Mont., Irving H. Bou5-254
chard
Virginia, Minn., Young Men's
Christian Assn.
10-248
Camden, Ark., Bensberg's Mu-

Troop
San Jose, Calif, First Baptist

KFVX

Print Your Own

10-248

Co.

Breckenridge, Minn., Hoppert
Plumbing & Heating Co.
50-242
Galveston, Tex., Thomas Gog10-258
gan & Bros. Music Co
Colorado Springs, Colo., W.
D. Corley
100-242
St. Louis, Mo., Concordia Seminary
500-545,1
Denver, Colo., Fitzsimons General Hospital
50-234
Ogden, Utah, H. W. Peery &

KFVJ

no

R!
mseftnThousandselof m atudents
amazing friends,
playing indance amistbroadcastbig orchestras or
t
d
church
SPECIAL INTRODUCTORY OFFEte R

Olympia, W a s h., United
Churches of Olympia
50-218.8
Pullman, Wash., J. Gordan
Klemgard
10-217.3
State College, N. Mex., New
Mexico College of Agriculture and Mechanic Arts
50-266
Hartington, Neb., Electric Shop
(P. M. Thies)
15-222
Los Angeles, Calif., Echo Park
Evangelistic Assn.
....., . 500-275
Helena, Mont., Van Blaricom

Houston,

KFVK

Trial

10-240
Church
Fort Sill, Okla., Lieut. James
P. Boland, U. S. A.
50-263
Bristow Okla., Etherical Radio Co.
500-394.5

KFVI

KFVG

Ne
notes
to read.

Sent On

250-240

Co.

Beeville, Tex., Hall Brothers 250-248
San Francisco, Calif., City of
50-268
Paris Dry Goods Co
Grafton, N. D., The Radio
Shop (Martin L. Monson) 10-268
Grand Forks, N. D. Men's
Club of First Presbyterian

KFVH

KFVE
KFVF

Get this FREE Record!

Location and Name
North Bend, Wash., C. F:
Knierim Photo Radio &
Electric Shop
50-215.7
Belden, Nebr., Farmers State
10-273
Bank
Hollywood, Calif., Taft Radio

Electric Co.
50-205.4
St. Louis, Mo., Film Corporation of America
500-240
Hollywood, Calif., Clarence B.
50-208.2
Juneau
Independence, Kansas, First
10-236
Methodist Epis. Church
Manhattan, Kansas, Whan Ra-

FREEBIG

we.t Randolph,
Young Typewriter co.ept6a.
D
I IBA chicago, ul.

Power
Wave
Length

&

500-261

Hollywood, Calif., Warner
Bros. Pictures (Inc.)
500-252
Arkadelphia, Arkansas, Arkansas Light & Power Co
500-266
St. Louis, Mo., St. Louis
Truth Center
250-214.2
Chico, Calif., F. Wellington
Morse, Jr.
100-254
South San Francisco, Calif ,
Radio Entertainments (Inc ) 500-220
Tacoma, Wash., Tacoma Daily

Ledger
50-250
Oakland. Calif., General Electric Co.
2000-361,2
San Francisco, Calif., Glad Tidings Tabernacle
50-234
Honolulu, Hawaii, Marion A
Mulrony
500-270

www.americanradiohistory.com

LEARN AT HOME
These five component parts of a
complete Radio Instruction Course
are outlined in five volumes that
contain not merely the essentials as
so many books do, but more, they
contain all that any modern up-tothe-minute textbook on any subject
would cover. They are in themselves a COMPLETE radio education teaching every possible portion of Radio science.
Size of each book 6 by 9 inches,
handsomely bound and illustrated

with charts, diagrams, descriptions
of equipment, etc.

SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once. On receipt of same
you pay the postman $1.97' plus a
few cents postage and then they
are yours.
Distributed by

The Consrad Co.
233

Fulton St.,

New York, N. Y.

.
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Call

Letters

Location and Name
Portland. Ore., Portland Morning Oregonian
500-491.5
Lacey, Wash., St. Martins Col-

KGW
KGY

lege

`

KHJ
KHQ
ZJBS

KJR
KJS

KLDS
KLS
KLX
KLZ

KMJ

RHO
KNX
KOA

KOB

KOP
KPO

KPPC

KPRC
KQV
KQW

KRE
KSAC

575

Power
& Wave
Length

Los

Angeles,

Calif.,

Times-

5-246

Mirror Co.
500-405.2
Seattle, Wash., Louis Wasmer
(Excelsior Motorcycle & Bi-

100-273

cycle Co.)

Francisco, Calif., Julius
Brunton & Sons Co
5-236
Seattle, Wash., Northwest Ra1000-384.4
dio Service Co.
San

Los Angeles, Calif.. Bible Institute of Los Angeles.... 750-293.9
Independence, Mo., Reorganized Church of Jesus Christ
of Latter Day Saints
..1000-440.9
Oakland, Calif.. Warner Bros.
250-242
Radio Supplies Co
Oakland, Calif., Tribune Pub500-508.2
lishing Co.
Denver, Colo., Reynolds Radio

You Have Always Wanted

A Real Understanding
of Science

250-266
50-234
100-250
Co.
Los Angeles, Calif., Los An500-336.9
geles Express
Denver, Colo., General Elec2000-322.4
tric Co.
Co.

Fresno. Calif., San Joaquin
Light and rower Corp
Tacoma, Wash., Love Electric

Now It Is Offered To You
By World -Famous Authorities

College, N. M., New
Mexico College of Agricul-

State

That thorough grasp of the amazing knowledge the scientists have brought to light may now be yours. You need
no longer struggle with highly technical volumes nor be
satisfied with superficial "popular" books. For now a
group of the foremost living scientists have produced
a work of complete scientific accuracy yet entirely clear

750-348.6
ture and Mechanic Arts
Detroit, -Mich., Detroit Police
500-278
Department
San Francisco, Calif., Hale
500-428.3
Bros.
Pasadena, Calif., Pasadena Pres50-229
byterian Church
Houston, Texas, Post Dis500-296.9
patch
Pittsburgh, Pa., Doubleday500-275
Hill Electric Co.
San Jose, Calif., Charles D.
50-226
Herrold
Berkeley, Calif., Berkeley Daily
50-258
Gazette
Manhattan, Kans., Kansas State
500-340.7
Agricultural College
St. Louis, Mo., Post Dispatch 750-545.1
Salt Lake City, Utah, Radio

to the non -technical

THE LIBRARY OF
MODERN SCIENCES

.

KSD

KSL
KTCL

KTHS
KT\V
KUO

Sent FREE for Examination

Service Corp. of Utah....1000-299.8
Seattle. Wash., American Ra1000-305.9
dio Telephone Co.
Hot Springs. Ark., New Ar500-374.8
Co.
Hotel
lington
Seattle, Wash., First Presby750-454.3
terian Church
San Francisco, Calif., Exam-

This new series offers a revelation of the modern sciences,
their development, and their influence on the life of mankind
that is of unprecedented value. The editors of the series arc
Edwin E. Slosson, Ph.D., M. Luckish, M.S., and H. E.
Howe, M.S.-men whose achievements are evidence of their
high standing. The authors of the individual volumes form
a group whose authority can hardly be surpassed.
For the
non-technical student who wants a substantial, authentic,
easily -grasped presentation of modern sciences, these new
books offer a reading course that is fully satisfying.

150-246

iner Printing Co.

Missoula, Mont., University of
250-244
Montana
KWG
Stockton. Calif., Portable Wire50-248
less Telephone Co.
K\VKC Kansas City, Mo., Wilson
100-236
Duncan Studios
K\VKH Shreveport, La., W. G. Patter250-273
son
K\VWG Brownsville, Texas, City of
Brownsville, Board of City
500-278
Development
KY\V
Chicago. Ill.. Westinghouse
1500-535.4
Electric & Mfg. Co.
KZKZ
Manila, P. L, Electrical Sup-

KUOM

KZRQ

Co.

WABA
WA BB

WABC

WABI
WABN
WABO
WABQ

WABR

WABU
WABW

200-278
250-263

Omaha, Neb., Omaha Grain
500-278
Exchange
Lake Forest, Ill., Lake Forest
200-227
University

Harrisburg, Pa..
Sporting Goods

Harrisburg

Co

Asheville. N. C., Asheville Bat-

tery Co.
Bangor, Me., Bangor Hydro Electric Co.
La Crosse, Wis., Ben A. Ott
Rochester, N. Y., Lake Avenue
Baptist Church (Hickson
Electric Co.)
Haverford, Pa., Haverford College Radio Club
High
Toledo, Ohio,
School
Camden, N. J., Victor Talking

Scott

Machine Co.
Wnnster. Ohio,
Wooster

College

of

10-266
10-254
100-240
500-244
100-278

50-261

iusA.,

by M
Luckiesh.
Director, Lighting Research Laboratory, National Lamp
Works of General Electric Co. A clear-cut treatment of
physical science which tells in fascinating form how man
has discovered the great primary laws and applied them to
his own advantage.

The Earth and the StarsGÁbbott

of the Smithsonian Institution. Astronomy,
its development from the earliest times, and its
recent startling triumphs are presented fully in
a remarkable book.
by L. Troland, Professor of

100-268

25-258

s.en

Ayrrh

Foundations of the Universe

Calif., Preston D
100-242
Allen
Manila, P. I., Manila Hotel,
Far Eastern Radio (Inc.) 500-222

100-275

b

Director of the Nobel Institute; translated by C. S. Leonard, National Research Fellow. Arrhenius, the master
chemist, describes the romance of chemistry's advance
as a science, its contribution to human progress, and the
possibilities that it suggests for the future.

Oakland,

WAAB New Orleans, La., Valdemar
Jensen
WAAC New Orleans, La., Tulane
University
WAAD Cincinnati, Ohio, Ohio Mechanics Institute
WAAF Chicago. Ill.. Chicago Daily
Drovers Journal
WAAM Newark, N. J., I. R. Nelson
WAAW

Chemistry in Modern Life

100-270

ply Co.

KZM

reader-

The Mystery
Y
Y of Mind

Physics and Psychology, Harvard
University. The marvels of psychology as science has revealed them are
explained in illuminating style.

Clarte

by A.
Curatorf
Smithsoniank'Institution, The
myriad forms of animal life and man's relation to and dependence upon
them all are disclosed in a book of rare interest.
M.U.Whitney,
of
by.
S. ne Chief.
of
of Bureau A
volume showing the influence of agriculture on human progress, presenting
a vital subject from a new viewpoint.

Animals of Land and Sea
Soil and Civilization

SEE THESE BOOKS

FOR YOURSELF-FREE

The whole splendid series of six volumes will
be sent on approval if you fill out and mail the
coupon attached. Take ten days to examine
them. Then, if you wish, return them and owe
nothing, or pay the easy monthly installments
shown in the coupon.

50-263

D. VAN NOSTRAND CO.

50-226

8

Warren Street,

New York

7

50-206.8

www.americanradiohistory.com

EXAMINATION FORM
NOSTRAND CO.,
Warren Street, New York.
Send me, prepaid, THE LIBRARY OF MODERN SCIENCES in six volumes. Within ten
days I may return the set and owe nothing, or
remit $3 as a first payment and $3 monthly
thereafter for five months-$18 in all.
D. VAN
8

Name
Address
Occupation

(Sci. & Inv. 10-25)
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576
Power
& Wave
Length
Location and Name
Mount Clemens, Mich. (near),
150-246
Henry B. Joy
WABY Philadelphia, Pa., John Magal50-242
di, Jr.
New Orleans, La., Coliseum
WABZ
50-275
Place Baptist Church
100-258
WADC Akron, Ohio, Allen Theater
WAFD Port Huron, Mich., Albert B
500-256
Parfet Co.
\\-AHG Richmond Hill, N. Y., A. H
500-315.6
Grebe & Co.
WAIT
Taunton, Mass., A. H. Wait
Call

Letters
WABX

Aviation
Brings Quick
Success

TO young men of daring no other
field of work offers such a fascination, such high pay, nor such opportunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to
get in.

Amazing Opportunities
in Airplane Industries
In the automobile industry and in the moving
picture business hundreds of men got rich by
getting in at the start. They made their success
before others woke up. Today, these lines offer
no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week
The study of aviation is almost as fascinating
as the actual work. Every lesson is full of interest. That is why it is easy to learn aviation.
You do not have to make yourself study-it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.
One student, S.F. McNaughton, Chicago, says:
"Your lessons are like a romance, and what
is more, after one reading, the student gets
athorough understanding. One never tires of
reading them." James
Powers, Pa., another
student, says, "I am indeed surprised that
One
for
Now
Prepare
such a valuable course
of These Positions
can be had from such
Aeronautical Instructor
practical men for so
$60 to $150 per week
little cost."
Engineer

Fascinating
-DaringBig Paying
Aeronautical

$100 to $300 per week

Aeronautical Contractor
Enormous profits
Aeroplane Repairman

$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Aeroplane Inspector
$50 to $75 per week
Aeroplane Salesman
$5000 per year and up
Aeroplane Assembler
$40 to $65 per week
Aeroplane Builder
$75 to $200 per week

Personal
Instruction

by Experienced Men
Men who have had actual experience give
you personal attention.
They select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essential m everyday practice. Each lesson is
easy to read and un-

Send coupon below for New Book, just out, "Opportunities in the Airplane Industry." It is interesting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these bookssend the coupon before they are all gone.

American School of Aviation

3601 Michigan Ave.. Dept. 1427

Chicago, Ill.

American School of Aviation

3601 Michigan Ave., Dept. 1427 Chicago, Ill.
Without any obligation, send me your Free Book,
"Opportunities in the Airplane Industry", also Information about your courue in Practical Aeronautics.
Name
Street.

I

City

State

Co.

WARC

Medford Hillside. Mass., Amer-

WBA A

West Lafayette, Ind., Purdue
250-273
University
Harrisburg, Pa., Pa. State
500-275
Police
Decatur. Ill., James Millikin
100-270
University
Fort Worth, Texas, WorthamCarter Publishing Co. (Star
1000-475.9
Telegram)

WBAK
WBAO

WBAP

Get into this wonderful, big -Laying

10-229

Minneapolis, Minn.,

Hubbard

& Co.

500-244

ican Radio Research Corp

100-261

profession. Hundreds of openings now in Motion Picture Camera Work, Portrait and Commercial Photography. Learn at home.
Big money while learning.

High salaried positions verywhere or open your own studio.
'My business averages
$700 to $1000 a week
writes
Michael Gallo.
Others doing t qually well.
Even spare time work pays
Up to $75 a week !

WBAV Columbus, Ohio, Erner
WBAX
WBBA
WBBG
WBBL
WBBM

WBBP
WBBR
WBBS
WBBU

& Hop500-293.9
kins Co.
Willces-Barre, Pa., John H.
100-256
Stenger, Jr.
Newark, Ohio, Plymouth Con20-226
gregational Church
Irving
Mass.,
Mattapoisett,
100-248
Vermilya
Richmond. Va., Grace Cove100-229
nant Church
Chicago, Ill., Atlas Investment

Co.

Petoskey. Mich., Petoskey High

1500-226

200-238

School
Rossville, N. Y., Peoples Pul500-273
pit Assn.
New Orleans, La., First Bap-

WBZ

Radio Corp.
Springfield. Mass.,
house Electric
Co.

WCAC
WCAD
WCAE
WCAG

WCAH
WCAJ
WCAL
WCAO
WCAP
WCA.
WCAT
WCAU

New York Institute of Photography
143 West 36th St., New York (Dent. 82)

10-248
10-231
250-275

2000-331.1

250-263
University
Pittsburgh. Pa., Kaufmann &
500-461.3
Baer Co.
New Orleans, La., Clyde R.
50-268
Randall
Columbus, Ohio, Entrekin
500-266
Electric Co.
University Place. Neb.. Nebraska Wesleyan University 500-254
Northfield. Minn., St. Olaf500-336.9
College

Baltimore, Md., Sanders &
100-275
Stayman Co.
Washington. D. C.. ChesaTelephone
peake & Potomac

500-468.5
Co.
San Antonio, Texas, Southern
Radio Corporation of Texas 100-263
Rapid City, S. D., South Dakota State School of Mines 50-240
Philadelphia, Pa., Durham &

Chicago Studios for
net instructing

day

classa.,

verne for

nearCatalo ddee
e
est
ent 36th St., New
York, or 630 So. Wabash Ave., Chicago.

I.

Shoulders
Straightens
-Increases Pep

THE NATURAL BODY BRACE-Correcta
the

back, gives
stooping shoulders, straightens
the lungs chance for normal expansion, induces
proper breathing. Bringerestful relief, comfort,
energy, and pep. For men and women.

Costs nothing to try

10-268
500-266
50-256
100-222
100-236

Mansfield. Conn., Connecticut
100-275
Agricultural College
Canton, N. Y., St. Lawrence

Co.

NOW!

50--222

WestingMfg.

&

Send for Book

Tells all about Professional Photography
how to make 1.íg money gnickiy. Alas
dnd
etails of Fees Camera Otter. Write today.

10-224
5-248

Sales Co.

Johnstown, Pa., Johnstown Radio Co.
WBBW Norfolk, Va., Ruffner Junior
High School
WBBY Charleston. S. C., Washington
Light Infantry
WBCN Chicago, Ill., Foster & McDonn el l
Grand Rapids, Mich., Baxter
WBDC
Laundry Co.
Tacoma Park, Md., Bliss ElecWBES
trical School
WBOQ Richmond Hill. N. Y., A. H.
Grebe & Co.
WBRC Birmingham. Ala., Bell Radio
Corporation
WBRE Wilkes Barre, Pa., Baltimore
Radio Exchange
Charlotte, N. C., Southern
WBT

CAMERA FREE
to students. Your choice of real Motion
Picture Camera taking standard professional film used by all theatres, or 5x7
NOTE:
View Camera, latest model. genuine
come
ou
If
anastigmat lens.
to our New York

50-252

tist Church
Monmouth, Ill., Jenks Motor

WBBV

derstand.

Get Big FREE Book-Now

&

WAMD

it

Write for 30 days free trial offer and free book.
NATURAL BODY BRACE CO.
Howard C. eash,R1.286 Rosh Bldg.. Salina, Kansas

jSELLtoSTORES vim NTS
40%

I will put you to business as my DIRECT
FACTORY AGENT AND JOBBER, to take
orders for my full line of candies, chocolate

bars, mints and chewing gum. Unlimited
opportunities for hustlers. No experience
I furnish everything. Every store
Profit needed.
and everybody buys. Work spare time or
tulltime. Write today for catalog, selling plan
and FREE SAMPLES. Exclusive territory. ACT QUICK.
MILTON CORDON, 900 Jackson 5t., Cincinnati, O.

160%

CLASS RINGS & PINS
Largest Catalog Issued-FREE

Samples

r

DlNoorder
eluso, society, club emhlemaetua
large or too email. Special designa spade oa request.
7723 South Ave., Rochester,
METAL ARTS Cl., Inc.,

ILL/

The Famous KON-VER-TER Slide Rule
Instantly adds, subtracts, divides.
multiplies, converts fractions or
decimals of an inch. Gives sines,
co -sines, versed sines, co -versed
sines, tangents, co -tangents, se canta co-secants of angles directly. Gives square roots. squares,
cube roots, cubes and fifth roots
and powers of all numbers. Logarithms, co -logarithms, anti -logarithms. Instructions with rule.
DeLuxe Model $3. Cash or C.O.D
New England Novelty Company
Wakefield, Mass.

500-278

Burlington. Vt., University of
100-250
Vermont
WCAY Milwaukee. Wis.. Hotel Antlers. Milwaukee Civic
250-266
Broadcasting Assn. _
WCAZ Carthage, Ill., Carthage College 50-246
Allentown. Pa., Queen City
WCBA
15-254
Radio Station
WCBC Ann Arbor. Mich., University
200-229
of Michigan
WCBD Zion, Ill., Wilbur G. Voliva .. 5000-344.6
La., Uhalt
WCBE New Orleans,
5-263
Brothers Radio Co.
WCBG Pascagoula. Miss. (portable),
10-268
Howard S. Williams
WCBH Oxford, Miss. (near), Univer10-242
sity of Mississippi
WCBM Baltimore, Md., Hotel Chateau
50-229
(Charles Schwartz)
WCBQ Nashville, Tenn., First Baptist
100-236
Church
WCAX

www.americanradiohistory.com

Young Men-Turn Your
Spare Time Into Money!
Earn big profits, prizes, and awards selling
RADIO NEWS, SCIENCE & INVENTION,
EXPERIMENER, and MOTOR
THE
CAMPER & TOURIST in your neighborhood.
We train you as our salesman and pay you
liberally for your time. Write at once and we
will help you to get started.
M. BRIDWELL.

THE EXPERIMENTER PUBLISHING CO.
53 Park Place, New York, N. Y.
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Call

Letters
WCBR
WCBU

WCBV
WCCO

WCEE
WCM

WCSH
WCTS

Name
Location
-Providence, R. I. (portable),
Charles H. Messter
30-205.4
Arnold, Pa., Arnold Wireless
Supply Co. (F. J. Ambrose) 50-220
Tullahoma, Term., Tullahoma
10-252
Radio Club
Minneapolis, Minn., Washburn 5000-416.4
Crosby Co.
Elgin, Ill., Charles E. Erb500-275.1
stein
Austin, Tex.. Texas Markets
Department
250-268
and Warehouse
Portland, Me., Congress Square
500-256
Hotel Co.
Worcester, Mass., C. T. Scherer

WCX

WDAE
WDAF

AMERICAN

ELECTRONS

LIBRARY

No
Money
Down

500-268

Co.

WCUW

577

Power
& Wave
Length

Worcester, Mass., Clark Uni250-238
versity
Detroit, Mich., Detroit Free
500-516.9
Press
Tampa, Fla., Tampa Daily
250-273
Times
Kansas City, Mo., Kansas City

[MKT

!MI

CAN

hav

'MY

LIBRARY

LIBw

LIBRARY

Small
Monthly
Payments

Out!

Just
AMERICAN ELECTRICIANS'
LIBRARY
Examine it for ten
days FREE
1,

y

NNW

Cation t7

atttRi1A77N(

WiR2HG.

dA1ÚiSiR6

Wtnn,

4irniteai
>Lemma

LIGHTING
CIRCUITS

kzets.

SWITCHES

ib

500-365.6

Star

elan

NEIC.AN
MCA
¡EMS:?1CItWig

M

ClltculT

ELECTRICAL

Mtn1ROU6LES

t

TESTING,

ERECTION

Amarilla, Texas, J. Laurance
100-263
Martin
WDAH El Paso, Texas. Trinity Meth50-268
odist Church (South)
WDAY Fargo, N. D., Radio Equipment
50-261
Corporation
WDBC Lancaster, Pa., Kirk, Johnson
WDAG

&

WDBE
WDBJ

WDBE
WDBO
WDBQ

WDBR
WDBX
WDBY
WDBZ

WDOD
WDWF

50-258

Co.

Atlanta, Ga., Gilham-Schoen
100-278
Electric Co.

Roanoke, Va., Richardson -Wayland Electrical Corporation
Cleveland, Ohio, M. & F. Broz
Furniture, Hardware & Radio Store
Winter Park, Fla. Rollins College
Salem, N. J., Morton Radio
Supply Co.
Boston, Mass., Tremont Temple Baptist Church
New York, N. Y., Otto Baur
Chicago, Ill., North Shore Congregational Church
Kingston, N. Y.. Boy Scouts
of America (Ulster County
Council)
Chattanooga, Tenn., Chattanooga Radio Co.
Cranston, R. I., Dutee W

Flint

50-229
100-227

100-240
10-234
100-261
50-233

500-258

10-233

50-256

500-440.9

Tuscola, Ill., James L. Bush
10 and 100-278
WEAA Flint, Mich., Police Building,
100-234
Frank D. Fallain
WEAF New York, N. Y. American
3000-491.5
Telep. & Teleg. Co.
WEAR Wichita. Kans., Wichita Board
100-268
of Trade
WEAI
Ithaca, N. Y., Cornell University
500-254
WEAJ Vermilion, S. Dak., University
100-278
of South Dakota
WEAM North Plainfield, N. J., Borough of North Plainfield...250-261
WEAN Providence, R. I., Shepard Co. 250-270
WEAO Columbus. Ohio, Ohio State
500-293.9
University
WEAR Baltimore, Md., Goodyear Tire
1000-389.4
& Rubber Co
WEAU Sioux City, Iowa, Davidson
100-275
Bros. Co.
WDZ

WEAY
WEBA
WEBC

WEBD
WEBE
WEBH

WEBJ
WEEK
WEBL

Houston, Tex., Iris Theatre 500-270
Highland Park N. J., The
15-233
Electric Shop
Superior, Wis.. Walter C.
100-242
Bridges
Anderson,
Electrical
Ind..
Equipment & Service Co
10-246
Cambridge, Ohio, Roy W. Waller
10-234
Chicago, Ill.. Edgewater Beach

Hotel Co.
1000-370.2
New York. N. Y., Third
Avenue Ry. Co.
500-273
Grand Rapids. Mich., Grand
Rapids Radio Co.
20-242
New York, N. Y., Woolworth
Bldg., United States (portable), R. C. A.
100-226

United S t at es (portable),
Woolworth Bldg., N. Y
WEBQ Harrisburg, Ill., Tate Radio Co
WEER Buffalo, N. Y., H. H. Howell
WEBT Dayton, Ohio, )ayton Cooperative Industrial High School
WEBW Beloit, Wis., Beloit College
WEBZ Savannah, Ga., Savannah Radio
WEBM

100-226
10-226
50-244

5-256
500-268
50-263

Corp.
Boston, Mass., Edison Electric
Illuminating Co. of Boston 500-475.9
WEHS Evanston, Ill., Evanston Township High School
20-202.6
WEMC Berrien Springs, Mich., Em manual Missionary College.500-285.5
WENR Chicago, Ill., All American Radio Corp,
100-266
WEW
St. Louis, Mo., St. Louis Uni -

WEEI

A New Electrical Library
for ambitious electrical men

THIS new pay -raising electrical library has been

specially prepared for ambitious electrical men
who wish to go ahead into the bigger, better and
more advanced jobs in the electrical field. The
books have been written by Terrell Croft, foremost
writer on practical electricity in this country, and
are packed with the kind of practical, step-by-step,
helpful information and question -answering diagrams and illustrations that have made all the

other Croft books so famous. This new library
consists of the following six volumes:
Volume I-Conduit Wiring.
Volume II-A. C. Armature Winding.
Volume III-Electrical Machinery and Control
Diagrams.
Volume IV-Lighting Circuits and Switches.
Volume V-Circuit Troubles and Testing.
Volume VI-Electrical Machinery Erection.

American Electricians' Library
Six volumes-over 2000 pages-thousands of illustrations-thousands of diagrams.
Special durable library binding.
$2.00 in ten days and $2.00 monthly for seven months.

The six volumes of the AMERICAN ELECTRICIANS' LIBRARY bring you step-by-step

directions for the installation of every type of conduit wiring job; they tell you just how to handle
every kind of lighting circuit and switch job; they
give you stunts for saving time on maintenance
routine: they give you usable tips on electrical
machinery erection ; they offer you practical, clear
explanations of all kinds of A.C. armature winding
jobs; they bring you a thousand armature winding

A few
-how
-how
and
-how
-hoc
-how
-how
-how
-how
-how
-how
-how
-how
-how
-how

and electrical machinery and control diagrams; they
show you the surest, quickest methods of locating
and remedying circuit troubles. They cover a thousand and one problems that you have to face daily.
They give you the kind of practical job information
that has made all of the Croft books famous. The,
are books of useful hows and whys and whereforefor wiremen, trouble shooters, armature winders.
electrical maintenance men and electrical con-

tractors.

of the thousands of practical methods explained in the books

to lay out a conduit wiring job.
to install conduit wiring for all types of buildings
all types of work.
to measure conduit requirements.
to ream conduit.
and where to handle exposed conduit.
to instals master and emergency circuits.
to handle remote -control switching.
to install door and time switches.
to arrange three- and four-way switch circuits.
to locate a circuit trouble surely and quickly.
to determine the nature of a fault.
to break down a fault.
to determine polarity.
to handle electrical machinery and control circuits.

-how
-how

to wind armatures.
to use armature winding diagrams.

-how
-how

to support electrical machinery.
to erect, locate and fix electrical ma-

-how to handle theatre wiring jobs.
-how to install a burglar alarm system.
-how to connect voltmeters, ammeters, wattmeters, etc.
-how to rewind a machine for the same conditions.
-how to reconnect an existing stator winding for
different conditions.
-how to test stator windings for faults.
-how to unload and move electrical machinery.
chinery.

l
e

More than 1,000 wiring diagrams
300 conduit wiring diagrams.

single-phase armature winding diagrams.
52 two-phase armature winding diagrams.
9

100 three-phase armature
gratos.

winding

O

570 electrical machinery and con-

trol wiring diagrams.
300 lighting circuit diagrams.

Free examination-no money down7c. a day

4%.

¡GQ

/

McGraw
M
G
Hill Book
Co., Inc

370 Seventh

Avenue
New York
Gentlemen
Please send
me the ¡American
American Electri.
guns' L i
a r y (shipping

S`" charges

`- V
`V/

4

-

prepaid), for 10

free examination.

days'

If satisfactory

$2.00hinten days and
Let us send you this new, fact -packed, pay -raising set
4".7$2.00
$2
per month until $16.00 has
for your free examination. You send no money. We
been paid. If not wanted, I will write
stand all the expense. The six books will bring you 4(kß you for return shipping instructions.
(Write plainly and fill in all lines.)
information that is needed in the bigger and better
electrical jobs-information that you can obtain
Name

00 ill send

/

nowhere else in the same clear and complete form.
Address
Mail your coupon now-you'll be glad you did
when the books arrive.
/Position

Mail just this coupon

/

Company

S.I.10-1-25
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MoreMoneYforYou

Call

inRADIO

Letters
WFAA
WFAM
WFAV
WFBC
WFBD

WFBE
WFBG

&

Location and Name

Dallas, Tex., Dallas News &
500-475.9
Dallas Journal
St. Cloud, Minn., Times Pub10-273
lishing Co.
Lincoln, Nebr., University of
500-275
Nebraska
Knoxville, Tenn., First Baptist
50-250
Church
Philadelphia, Pa., Gethsemane
5-234
Baptist Church
Seymour, Ind., John Van de
10-226
Walle
Altoona, Pa., William F. Gable

Learn

WFBI

Electrícrtv
In CALIFORNIA

\VFBJ

WFBK

WFBL

-PAY jobs now waiting for young men who

BIGcomplete NATIONAL training.

WFBM

Employ-

ers say "National turns out thoroughly trained
men!" Over 16,000 successful graduates endorse

WFBN

halfmil.

WFBQ

NATIONAL practical training methods.'
'Expert instructors. You learn by actual work on

lion dollan worth of new equipment. Short, easy courses
All electrical trades taught including Commercial Radio
Operating. Farn while learning. Train in the wonder city tor Angeles -in beano( huge hydro-electrical development.
.

?1)

WFBK
WFBY

Write or this fascinating free cam.
log. It tells you
how to be a high paid Electrical Expert. Address..Nw

WFBZ
WFI

Y., Onondaga

WGAZ

South Bend, Ind., South Bend

man

200-217.3

Co.

WGBC

WGBF

R. Benne Menton,
Saxophone Virtuoso,
uses a Coon

WGBG

WGBH
WGBI
WGBK
WGBL
WGBM
WGBQ
1'
B

You master popular tunes in

the shortest time with a Conn
saxophone; exclusive features make
it the easiest of all wind instruments
to learn. Simplified key system and
improvements in mechanism give
you quick mastery. Beautiful tone
wins instant admiration. Foremost
saxophone stars use and endorse the
Conn as supreme.
Free Trial, Easy Payments on any Conn
instrument for band or orchestra. With
Send for

all their exclusive features Conns cost no
more. Write for details, mentioning in-

zónphsene

catalog explaining
reasons for Conn

superiority.

strument.
C. G. CONN,

WGBR
WGBS

WGBT

WGBU
WGBW
WGBX
WGBY

WGCP

WGES

Ltd.

WGHP

BN

WGMU

1156 Conn Building, Elkhart, Indiana

WGN

INSTRUMENTS

WGR

WGST
FAMOUS "COAST TO COAST" MIRACO GUARANTEED

LAVEV3TOV2
DI®'S-FactoryPrices
Powerful, New
tube Miraeo gets long
loud
distance Set, ONLY
speaker.

for SPECIAL OFFER!
Users everywhere report
Marasco red ion ge i programa
arts
cast to coast; t ertorm
hear forSEND

costly. Many
íS times
eign countries. Radio's most amazing values in guaranteed, faclong distance sets -let
tested,
tory
testimony of users convince you.

J7

WGY

WHA
WHAD
WHAG

WHAM

es

Literature on
/AGENTS
e mod.
RS)FREE!1
s and new low prices.
CORPORATION
Bú
M I D W EPi
ers of S
40C-A E. 13111 et., Ciliz neat!, ONO

DeIitest

WHAP
WHAR

Tribune
Baltimore, Md., Jones Electriq
&

Radio Mfg. Co

Freeport, N. Y., Harry H. Carman
Memphis, Tenn., First Baptist
Church
Evansville, Ind., Finke Furniture Co.
Thrifton, Va., Breitenbach's
Radio Shop

10-248
250-275
100-254
100-244
10-266
100-236
10-226

Fall River, Mass., Fall River
10-209.7
Herald Publishing Co
Scranton, Pa., Frank S. Meg-

argee
Johnstown, Pa., Lawrence W.
Campbell (Fontaine C h a -

10-240

5-248
teau)
Elyria, Ohio, Elyria Radio
10-227
Assoc.
Providence, R. I., Theodore N.
5-234
Saaty
Menomonie, Wis., Stout Insti100-234
tute
Marshfield, Wis., Marshfield
10-229
Broadcasting Assn.
New York, X. Y., Gimbel
500-315.6
Brothers
Greenville, S. C., Furman
University

15-236

Miami, Fla., Florida Cities Fi500-384.4
nance Co.
Spring Valley, Ill., Valley The-

10-256
ater
Orono, Me., University of
100-252
Maine
New Lebanon, Ohio, Progress
30-250
Sales Co.
Newark, N. J., Grand Central
500-252
Palace
Oak Park, Ill., Coyne Elec.
500-250
School
Detroit, Mich., George H.
500-270
Phelps
Richmond Hill, N. Y. (port100-236
able) A. H. Grebe & Co
Chicago, Ill., The Tribune
(Drake Hotel - Whitestone
1000-370.2
Co.)
Buffalo, N. Y., Federal Telep.
750-319
Mfg. Co.
Atlanta, Ga., Georgia School of
500-270
Technology
Schenectady, N. Y., General
2000-379.5
Electric Co.
Madison, Wisconsin, University
750-535.4
of Wisconsin
Milwaukee, Wis., Marquette
500-275
University
Cincinnati, Ohio, University of
100-233
Cincinnati
Rochester, N. Y., University
of Rochester (Eastman
100-278
School of Music)
Brooklyn, N. Y., Wm. H. Tay100-240
lor Finance Corp.
Atlantic City, N. J., Seaside
500--275
House Hotel

6VoIt,140A,np.13.00

Buy Direct-Send No Money

We ask no deposit. Simply send name and address and style wanted. clattery will be shipped
Express C.Ó.D.
receive
este
Wwore
your order
on arrival. Our

ee

battery.

We allow 531 diecoant

cash in full with order. You cannot lose!
Send yi ur order today

for

ARROW BATTERY CO.

Dept, 9
1215 So.
Wabash Ave.,Chieago

50-252
Baltimore, Md., Fifth Infan100-254
try, Maryland, N. G.

Calif.

WGBB

12Volt, 7Plate,13.00

Co.

Lancaster, Pa., Lancaster Electric Supply & Construction

ÀL.
NATIONAL

To Consumers Only

Here is areal battery quality,
guaranteed to you at prices
that will astound the entire battery -buying public. Order Direct From Factory. Put the
Dealer's Profit in your own pocket. You actually save much more
than half, and so that you can be
convinced of true quality and performance we give a Written 2 -Year Guarantee. Here is your protection! No need to
take a chance. Our battery is right- and
the price is lowest ever made. Convince
yourself. Read the prices!
Radio Batteries
Auto Batteries
6Volt,55 Plato, 1i 50 tVoit,120 Awp.11.30

100-252

Fort Benjamin Harrison, Ind ,
U. S. Army, Fifth Corps
100-258
Area
20-254
Galesburg, Ill., Knox College
Philadelphia, l'a., Strawbridge
500-394.5
& Clothier
Chicago, Ill., Francis K. Bridg-

Battery Prices

SMASHED!

Indianapolis, Ind., Merchants
250-268
Heat & Light Co.
Bridgewater, Mass., Radio
10-226
Sales & Service Co.
Raleigh, N. C., Wynne Radio

WFKB

WGBA

agTÿ

100-256

WGAL

Los Angeles.

ARROW

50-236
University
Hanover, N. H., Dartmouth

tional Electrical

School, Dept. 569

GUARANTEE

New York, N. Y., Hotel Majestic (Concourse R a d i o
500-273
Corp.)
Camden, N. J., Galvin Radio
250-236
Supply Co.
Collegeville, Minn., St. John's
College
Syracuse, N.
Hotel

*awry2 -YfgR

s4t

100-278

Co.

WFBH

Power
Wave
Length

$50 to $200
d week
DRAWING COMICS
Learn Cartooning at Home
-in Spare Time!
Ifere's YOUR chance to become a
professional Cartoonist. Easy hours
-freedom from routine-and make
$100 a week or more.
Learn at
home quickly to draw all kinds of
Cartoons-this easy way. There's
"big -pay" for YOU in this fascinating field. Free book fully describes our simplified method. Send
post card today to Washington
School of Cartooning, Reem 2610-C
1113 -15th St., N. W., Washington,

D.

C.

Send
for

FREE

Book

-

Make Money Taking

PICTURES
Tremendous, big -paying opportunities
are open for ambitious men in Modern Photography. This is the picture
age. Magazine and newspaper publishers buy thousands of photographs each
Every manufacturer sends out
year.
high priced pictures of his products.
Every home wants portraits. Photography is a business running into
millions of dollars earl, year.
Got SI00 for
And there is a great shortage of
Flood Pictures
trained photographers.
"I took pictures
of a flood a n d
Earn $3,000 to $10,000 a Year
sold them for Hundreds of men are earning
5100. I have
big money and establishing their
been able to buy
sun businesses. Even during
my house and lot
spare time, while training. you
from the sale of
can make $75 a week easilypictures."
no matter where you live!
C. M. Cole,
Washington.
Amazing New Easy Method
$97 in 2 Days!
I made $285 in I show you at home, how to do
December. Went
the kind of work turned out by
out two days last
the big studios in New York
week o n home
and Chicago! I show you how to
portrait work
make big money within 30 days!
and made $97."
C. M. Cole bought a home with
A. G. Hughes,
money he had made when only
Kentucky.
half way through his training.
So well do I. know what I can
do for you that I guarantee
under bond to return every cent of your tuition if you
are not thoroughly
isfied.

ProfessionalatView Camera FREE!

Write at once for Free Camera Offer
give you, free, s splendid professional view camera. You will be
astonished and delighted. This offer
open for short time only
so act
quirk! No obligation.
INTERNATIONAL STUDIOS. Int.

-I

-

Dept. 1427
3601 Michigan Ave., Chicago, U.S.A.

Insure your copy reaching you each month. Subscribe to SCIENCE & INVENTION-$2.50 a
year. Experimenter Publishing Co., 53 Park Pl.,
N. Y. C.
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Call

Letters
WHAS

WHAT
WHAV
WHAZ
WHB

WHBA
WHBB
WHBC
WHBD
WHBF
WHBG
WHBH

WHBJ
WHBK
WHBL
WHBM
WHBN
WHBO

WHBP
WHBQ

WHBR
WHBS

WHBU
WHBV

Power
& Wave
Length
Location and Name
Louisville, Ky., Courier-Journal
500-399.8
& Louisville Times
Minneapolis, Minn., George W.
500-263
Young
Wilmington, Del., Wilmington
100-266
Electrical Specialty Co
Troy, N. Y., Rennselaer Poly500-379.5
technic Institute
Kansas City, Mo., Sweeney
500-365.6
School Co.
Oil City, Pa., Shaffer Music
10-250
House
Stevens Point, Wis., Copps Co 50-240
Canton, Ohio, Rev. E. P. Gra10-254
ham
Bellefontaine, Ohio, Chas. W
20-222
Howard
Rock Island, Ill., Beardsley
100-222
Specialty Co.
Harrisburg, Pa., John S. Skane 20-231
Culver, Ind., Culver Military
100-222
Academy
Fort Wayne, Ind., Lane Auto
Co.

10-234

Ellsworth, Me., Franklin Street
10-231
Garage
Logansport, Ind., James H
50-215.7
Slusser
20-233
Chicago, Ill., C. L. Carrell
St. Petersburg, Fla., First Ave
10-233
Methodist Church
Pawtucket, R. I., Young Men's
50-231
Christian Assoc.
Johnstown, P a. , Johnstown
100-256
Automobile Co.
Memphis, Tenn., Men's Fellowship Class of St. John's
50-233
M. E. Church South
Cincinnati, Ohio, Scientific
20-215.7
Co.
Mfg.
Electric &
Mechanicsburg, Ohio, Edward

.
i
,
oY
Ir,i e
Iecognize.d{e
u

`Z.2 y

i

WHDI
WHEC
WHK
WHN
WHO

WHT
WIAD
WIAK

WIAS
WIBA
WIBC

WIBD
WIRE

WIBF
WIBG

WIBH
WIBI
WIBJ
WIBK
WIBL
WIBM
WIBO
WIBP
WIBQ
WIBR
WIBS

WIL
WIP
WJAD

Institute

IIIII

tú y

A I-Iome-

o

n

ourse in

Everything today is built from drawings made by Draftsmen. Industry calls for 50,000
new men yearly. Draftsmen work hand in hand with the architect, the engineer, the designer,
the builder. And thus many men rise from such positions to be heads of great contractors'
organizations, directors of railroads, chief engineers-responsible positions commanding
very attractive salaries.

FREE TRIAL LESSON

Prove your fitness and liking for one of industry's highest paid professions. We want you
to know what Drafting is like ... how readily you can progress ... how we train and
teach you by mail. So, before you enroll ... FREE ... without cost or obligation ... we
send you a trial lesson to study in your own home.

Within Ten Months
Increase Your Income
No special training or talent is required. In 10 months'
time or less . . . we can train you
at home,.in your
spare hours . . . to be an expert Draftsman.
And remember this: In Drafting, a big income is open to
every properly trained man. Thousands today are earning
$35 to $100 per week. The reason is simple: Good Draftsmen
are in constant demand.
.

20-244

.

Book of Facts FREE

50-250

We will send you a 40 -page Book. It tells you all about
Drafting . . and our courses. What prominent men say
their salaries
where Draftsmen are employed
their opportunities
what our students have done and
are doing . . how many have increased their salaries even
before finishing their courses
. how many hold high -salaried executive positions today. Tells how 34 instructors
give you from this recognized 22 -year-old college a practical,
short, home -study course.

500-278

...

...

A!,-

250-273

BALL

John ,lock,'

°

OF

.

.

.

.

DRAFTING

New York, N. Y., George
500-361.2
Schubel
Des Moines, Iowa, Bankers
500-526
Life Co.
Deerfield, I11., Radiophone
1500-238
Broadcasting Corp.
Ocean City, N. J., Howard R
100-250
Miller
Omaha, Nebr., Journal -Stockman Co.
250-278
Burlington, Iowa, Home Elec100-254
tric Co.
Madison, Wis., Capital Times
100-236
Studio
St. Petersburg, Fla., L. M
Tate Post No. 39, Veterans
100-222
of Foreign Wars
Joliet, Ill., X -L Radio Service 50-200
Martinsburg, W. Va., Appolo
'theatre, Martinsburg Radio
5-209.7
Broadcasting Co.
Wheatland, Wis., S. P. Miller
50-231
Dance Activities
Elkins Park, Pa., St. Paul's
Protestant Episcopal Church 50-222
New Bedford, Mass., Elite Radio Stores, James T. Mori-

FAME

.

The Coupon Below

Mr. John Hocke who is now successfully practicing architecture in
Chicago, is a graduate of Chicago
Technical College, '13.
He says: "The instruction I received from your College has provided a thorough foundation for
solving any problems as they
sent themselves in my office. 'pre-

Means Money to You
mail ¡that
Find out what Drafting may mean to you .
coupon. Here is a field in which you can work and win.
We make the test easy, for, with no obligation, we send you
a trial lesson FREE. Note the fairness of this offer, the
absence of exaggerated promises.
.

$25

.

Outfit Included

When you enroll, you will need drafting instruments; so
included in the cost of the course, is a $25 "lifetime" set.
you have instruments, credit will be allowed. Note that
NOTICE-A well established Placement Bu- If
claim to give you these instruments "free".
reau assists both graduates and undergradu- we do not
Tuition is low, payments easy.
ates to find positions.

In Chicago-Earn While You Learn

Those who can come to Chicago will find opportunity to earn living expenses in part-time positions,
outside of school hours, while attending day or evening classes at the College.
Chicago Technical College, founded 1904, is known as one of America's oldest and largest schools of
specialized engineering. Over 1000 men enroll in resident day and evening courses yearly.
Diplomas in Civil, Mechanical and Electrical Engineering and Architecture granted after two years.
Degree of B. S. conferred after three years in the day course. Short courses offered in Drafting, Plan
Reading, Estimating, etc. Evening classes for day workers.
If interested in attending Day or Evening Classes at the College in Chicago write for 72-page "Blue

5-209.7
arty
Flushing, N. Y., Frederick B.
5-218.8
Zittell, Jr.
Chicago, Ill., (Portable) C. K.
50-215.7
Carrell
Toledo, Ohio, University of the
100-205.4
City of Toledo
Chciago, Ill., (portable) McDonald Radio Co.
250-215.7
Chicago, Ill. (portable) Billy

Maine
10-215.7
Chicago, Ill., Nelson Bros ,
(Russo & Tiorito Orchestra
Exchange
500-226
Meridan, Miss., First Presby5-209.7
terian Church
Farina, Ill., F. M. Schmidt
5-205.4
Weirton, W. Va., Thurman A
50-246
Owings
Elizabeth, N. J., (portable) N
J. Nat'l. Guard, 57th In20-202.6
fantry Brigade
St. Louis, Mo., St. Louis Star
250-273
& Benson Radio Co
Philadelphia, Pa., Gimbel Broth500-508.2
ers
Waco, Tex., Jackson's Radio

fll1

RA FTI N G

D

Rochester, N. Y., Hickson
100-258
Electric Co.
Cleveland, Ohio, Radiovox Co.

(Warren R. Cox)

my /his
gltleerlllg

IIIIpI

II

Bowser
50-212.6
West De Pere, Wis., St. Nor-

bert's College
Minneapolis, Minn., William
Hood Dunwoody Industrial

II
,;

rPs ,

WHBW Philadelphia, Pa., D. R. Kien100-215.7
zle
WHBX Punxsutawny, Pa., J. W.
WHBY

'-"i
tl

jiuPi --

aOÓ

10-208.2
W. Locke
Anderson, Ind., B. L. Bing's
10-218.8
Sons
Columbus, Ga., Fred Rays Radio Shop

579

Book"-mailed free.

FREE Trial Lesson
Send Today for
Attached Coupon NOW
Fill Out the

ChicagoTECH N I CAL
College
...
Drafting-Engineering-Electricity-Architecture

Chicago Technical College,
Dept.1045 118 E. 26th St., Chicago. Ill.
Send me, without cost or obligation, your
FREE Trial Lesson and your 40-page Book
off

Facts about Drafting.

Engineering Laboratories.. 500-352.7

www.americanradiohistory.com

Name
Address

City and State

all branches

i`O
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Trial

10 Days

FREE

Q POWER

Call

PRISMS

Letters
WJAG
\VJAK
WJAM
WJAR
\VJAS
WJAZ
WJBA
WJBB

See objects mi l.- :may
with these POW leII FIT,

MILITARY

WJBC

BINOCULARS

BROADEN your field of vision! Don't live in
a cooped -up area! A new world will. open up
for YOU with a pair of these wonder -Glasses.
You'll see things others can't. People, Scenes,
Views, Games of. ACTION brought right- to -your
feet) The Grandeur'of nature, thejoys of outdoors,
the thrill of ".dashing - sports . are doubled with
them. The greatest pleasure -giving INVESTMENT one ran make..., Indispensable for ! football:
baseball games, . motoring, .camping, -. yachting,
hunting, hiking; races,- bird .and 'nature- study, etc. .

-

-

.

Sent on IO Days' FREE

TRIAL!

FREE TRIAL,
MONEY! NOTHING

10 DAYS'

SEND NO
to PAY POSTMAN
See them! Examine them! Try them! If satisfied,
after 10 DAYS' TRIAL, you may pay at rate of

$4 A

MONTH

or, if you wish to pay cash,
after 10 DAYS, take $1.50
Discount and send check or
money order for
WE received a Limited quantity GENUINE imported French and German Army Officers' Binoculars; 8 -Power Achromatic Lenses, Premiere
Qualite. Remarkable light -gathering, light -transmitting and high luminosity properties. Genuine
Prisms in each bard permit of wide field of vision
many times the area of Field Glasses. Central Focusing, easily adjusted to everyone's eyesight. Superbly constructed, finely finished, black Leather.
Same as used by leading European and U. S. Army
and Navy Officers. Such POWERFUL Binoculars
usually sell for $10 to $10. Our price

X19.50

ACT!QUANTITY

r

2

Generations of Honorable Dealings

i

365 Washington Street, Boston, Mass.

WLTS

WLS

tric Co.

& B

Elec-

500-344.6

Co.

WMAN
WMAQ

Please write PLAINLY! Tear this coupon out
NOW! If you wish to tell us something about
yourself it will be appreciated.
S.I. 10-25J

WMAY

i

\VMAZ
\VMBB

500-466
Columbus, Ohio, First Baptist
Church (W. E. Heskett)
50-278
Chicago, Ill., Chicago Daily
News
500-447.5
St. Louis, Mo., Kingshighway
Presbyterian Church
100-248
Macon, Ga., Mercer University 500-261
Mortgage Co.

500-250

WMBF

Miami Beach, Fla., Fleetwood

\VMC

Memphis, Tenu., "Commercial
Appeal"
500-499.7
New York, N. Y., Hotel McAIpin (Greeley Square Hotel
Co.)
500-340.7
Washington, D. C., Doubleday Hill Electric Co50-261
Boston, Mass., Shepard Stores 100-250
Boston, Mass., Shepard Stores 500-280.2

WMCA

$75 to $200 a Week
Right now, everywhere, big,
easy money is being made in
Radio. Field unlimited. You can
master radio quickly at home
ineparetime. Nopreviousexporience necessary. Now lathe time
Snanterthionsew. uncrowded field.

oratories

Chicago, Ill., American Bond &

WMU
WNAB
WNAC
WNAD
WNAL
\VNAP

WNAR
WNAT

WNAV
WNAX

WNJ
WNYC

WOAC
WOAI

WOAN

WOAW

Hotel

500-384.4

Norman, Okla., University of

Oklahoma
250-254
Omaha, Nebr., Omaha Central
High School
50-258
Springfield, Ohio, Wittenberg
College
100-248

Butler, Mo First
Church
Philadelphia,
Pa.,
Brothers Co.

No.

Christian

20-231
100-250
Knoxville, Tenn., Peoples Telephone & Telegraph Co.
500-233
Lenning

Yankton, S. Dak.. Dakota Radio Apparatus Co.
100-241
Newark, N. J., Radio Shop of
Newark
100-233
New York, N. Y., City of
New York
1000-526
Lima, Ohio, Page Organ Co
50-261
San Antonio, Tex., Southern
Equipment Co.
1000-394.5
Lawrenceburg, Tenn., James
D. Vaughn
500-282.8
Omaha, Nebr., Woodmen -of
the World
1000-526

www.americanradiohistory.com
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Make a real shop in your basement!

This handy Parks woodworker is complete shop
equipment in itself. With it you can do all sorts
of cabinet work. Slake toys, furniture, radio cabinets-anything. Built for close, accurate work.
yet 'small enough to fit in a corner of your basement. Operates from light socket. Has motor, rip
and cut-off circular saw, jointer and handsaw. Add
lathe and shaper at slight extra cost. A real
machine ideal for home use. Send for circular.

The Parks Ball Bearing Machine Co.
1553 Knowlton St., Cincinnati, Ohio
Canadian Fac,: 200 Notre Dama East, Montreal. Can.

I11

iIIlnií_II1-1,Ilt
OODWORKIN

50-209.7
10-231

Chicago, Ill., Lane Technical
High School
100-258
WLW
Harrison, Ohio, Crosley Radio
Corp.
500 & 5000-422.3
WMAC Cazenovia, N. Y., Clive B.
Meredith
100-275
WMAF Dartmouth, Mass., Round Hills
Radio Corp.
100-500-360
WMAK Lockport, N. Y., Norton Lab-

Largest Retailers of Binoculars in America
Gentlemen: Please send me 8 -power Binoculars.
I enclose NO money, and pay NOTHING to
Postman. If I am satisfied after 10 DAYS'
TRIAL, I have the privilege of paying for
them at the rate of $4.00 monthly-or of deducting $1.50 and sending $19.50 In FULL
SETTLEMENT. Otherwise, I shall return them
NAME
ADDRESS

f

Club

Cincinnati, Ohio, Kodel Radio
Corp.
1000-325.9
Oklahoma, Okla., WKY Radio
Shop
100-275
Tulsa, Okla., First Christian
Church
150-250
Louisville, Ky., W. V. Jordan 20-275
Greencastle, Ind., Greencastle
Community
Broadcasting
Station
10-231
Minneapolis, Minn., University
of Minnesota
500-278
Stevens Point, Wis Wisconsin
Department of Markets
500-273
Philadelphia, Pa., Lit Bros 500-394.5
Chicago, Ill., Sears, Roebuck &

WLIT

For prompt attention address Import Dept. 86

Begin Today -Write for My FREE BOOK, I
can make a good penman of you at home during
pare time. Write for my FREE BOOK. "How
To Baueme Good Penman.' Iteontainaspeeihown ers
hip egtntlTlwrit e use a
mcamewill
et -'.,pelegantly
a card if you r book.
etam n pay poeratte.
postage. Write Coder for book.
F.W.TAMBLYN, 424 aidgsBidg.,K
City, U.B.A.

"10-206.8

McClung

WKRC

\VLB

Cabinet
Shop Special

"

Webster, Mass., K

\VLBL

kinds. Send for literature telling all about opportunities
and how we give you a 1,000 mile receiving set. Don't
miss this big offer -ACT. Write now for big free book.
RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. 610
Chicago

Providence, R. I., The Outlet
Co. (J. Sa nuels & Bro.) _500-305.°
.500-305.°
Pittsburgh,,"Pa., Pittsburgh
Radio Supply House '
500-275
Chicago, Ill., Zenith Radio
Corp.
100-268
Joliet, Ill.; D. H. Lentz, Jr
50-206,8
St. Petersburg, Fla., L. W

WKBE

ASH INGTON
FEWELRYC.
Importers and National Mail Order House

1,000 MILE RECEIVING SET Given to Every Student
Our new hotne-study methods make everything about radio amazingly simple. No other course like it. Makes you
expert on radio operation, repairs and installations of all

100-254

.

WLAP
WLAX

IS LIMITED!

ORDER TODAY ! Send NO Money!

White

Cedar Rapids, Iowa, D. M. Per=
ham
100-268

La Salle, Ill., Hummer Furniture Co:'
100-234
WJBD Ashland, Wis., Ashland' Broad;
casting Committee
100-233
Joliet; Ill.; H. M. Couch
WJBI
100-214.2
WKBG' Chicago, Ill., (portable) C. L "
Carrell
X00-215.7
WJD
Granville; Ohio,- Denison ' -- hi ' '
vetsity
"1 10-217.3
Mooseheart,
\\rJJD
Ill.;
S.upretne
. a
Lodge, i Loyal Order .-of.
Mdose
500-302.8
WJY
New York N. Y., R. C. A.:.10(0-405.2
WJZ - New York, N. Y., R. C. AA...1000-454.3
WKAA Cedar 'Rapids, Iowa, H. F
Paar
50-278
WKAD East Providence, R. I., Charles
Looff (Crescent Park)
20-240
WRAP Cranston, R. I., Dutee W
Flint
50-234
WKAQ San Juan, P. R., Radio Corp
of Porto Rico
500-340.7
WKAR East Lansing, Mich., Michigan
Agricultural College
750-285.5
WKAV Laconia, N. H., Laconia Radio

WRY
WLAL

they last), complete with Genuine Leather
Case and Carrying Straps

Power

_ & Wave
Location and Name
Length
Norfolk, Nebr., Norfolk Daily
News
250-270
Greentown, Ind., Clifford L

lillMittiitl

MACHINES

111

oLANK
CARTRIDGE PISTOL
I'roteehoaugainet Barolers. Trampe, & Doga PRICES
0 °skea`r
a,aea

i\---'-'

-

Sion
POST-

WT\

D

We0 nmas andMlatest
tective; modelled envo
very
type of

ears ce aloneeno
scaresar.
tonbri=go
loaded it mae
real
revolver without dangertolife. It Wtes stadard .22 Cal. Blank Cartridges obtainable every Price 50c. Superiorquality$1.00post.
Whe

as effective ae a

aid. Blank Cartridges, by express, SOC per 100.
phere.
JOHNSON SMITH 6 CO.
Dept. 32I Racing..Wla.

LATEST WHOLESALE
RADIO CATALO I

REE

Simply send name

TODAY for big
48 - page' catalog
of latest radio goods at Wholesale.
Live dealers and agents wanted.
STANDARD RADIO CO.,

112 East 13th, Kansas City,

Mo.

Learn

Mve

at

E

Some of the highest paid men in the world are advsing
men. You can learn easily and quickly at hone during your
Spare time. Bigger opportunities now in advertising than
ever before. Constant demand for our graduates
at big pay.
Sane fort FREEhatBook.
interesting information
too know
ertii8
Write t day!

PAGE-DAVIS SCHOOL OF ADVERTISING

Dept. 1427

3601 Michigan Ave., Chicago, U.S. A.

2650 MILES ON ONE TUBE
Why not enjoy real distance like our thousands of customers the world over. We
send complete understandable instructions
for 25c or Big Booklet Free.

VESCO RADIO CO.
Box DS1-1I7

Oakland, Calif.

STUDY AT HOME

Become a lawyer.
Legally
trained men in the highest
biggest euceeaa in
business and public life. Be independent.
opportunities now than
beore. Big
corporations are beaded by men
with legai training. Ears
positions and

$5.000 to $10,000 Annually

We golds you step by ,tap. You can train at home during spare time. Degree of LL. B. conferred. LaSalle
student» practicing law in every atete. We furniah all
cost, easy term.. Get ear1valuuaable°10$-ppeaggn "L wGuid b' and
'Egvience books free. Send for them NOW

LaSalle Eatenslon Univerelty, Dept. 10384-L Chicago
The IVorfd's Largest Bufinedi Training inetttutiora
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Power
& Wave
Length
Location and Name
Trenton, N. J., Franklyn J
50-240
Wolff
Palmer
Iowa,
Davenport,
WOC
School of Chiropractic.... 5000-483.6
Jamestown, N. Y., Hotel JamesWOCL
15-275
town
WODA Paterson, N. J., James K.
O'Dea Radio & Victrola Shop 25-224
Ames, Iowa, Iowa State ColWOI
Call

Letters
WOAX

WOR

500-270
lege
Homewood, Ill., Neutrowound
50-217.3
Radio Mfg. Co.,
Philadelphia, Pa., John Wana500-508.2
maker
Kansas City,
Mo.,
Unity
500-278
School of Christianity
Newark, N. J., L. Bamberger

WORD

Batavia, Ill.,

WOK
WOO

WOQ

& Co.

Peoples

500-405.2
Pulpit

2000-27i
Association
Jefferson City, Mo.. Missouri
State Marketing Bureau .. 500-440.9
WOWL New Orleans, La., Owl Battery

WOS

100-270

Co.

WOWO Fort Wayne, Ind., Main Auto

WPAJ

WPAK
WPAZ
WPG

WPSC
WQAA

500-227
Supply Co.
New Haven, Conn., Doolittle
100-268
Radio Corp.
Agricultural College, N. Dak ,
North Dakota Agricultural

50-275

College

Charleston, W. Va., John R
10-268
Koch (Dr.)
Atlantic City, N. J., Munici..
500-299.8
of
Atlantic
City
pality
State College, Penna., Penn500-261
sylvania State College
Parkesburg, Pa., Horace A
Beale, Jr.

Amarillo, Tex., Gish Radio
Service
WQAE Springfield, Vt., Moore Radio
News Station
WQAM Miami, Fla., Electrical Equipment Co.
Scranton, Pa., Scranton Times
WQAN
WQAO New York, N. Y., Calvary
Baptist Church
WQAS Lowell, Mass., Prince-Walter
WQAC

WQJ
WRAA

WRAF
WRAK

Co.

Building for America's growth

500-220

The early builders of America made their houses of rough
hewn logs or of stone or adobe lifted from the earth. Settlements grew to towns, towns to cities. Small stores and shops
were built, and these in turn were torn down to make room for
bigger ones. Roads, bridges and railways were constructed.
Factories and skyscrapers were erected. And so, swiftly, the
America of today appeared, still growing.

100-234

50-246
100-268
100-250
100-360
100-252

Chicago, Ill., Calumet Rainbow
500-447.5
Broadcasting Co.
Houston, Tex., Rice Institute. 100-256
Laporte, Ind., The Radio Club 100-224

Escanaba, Mich., Economy
100-256
Light Co.
Galesburg, Ill., Lombard Col100-244
lege
WRAV Yellow Springs, Ohio, Antioch
100-263
College
WRAW Reading, Pa., Avenue Radio
10-238
& Electric Shop
WRAX Gloucester City, N. J., Flex250-268
Garage
on's
WRBC Valparaiso, Ind., Immanuel
500-278
Lutheran Church
WRC
Washington. D. C., Radio Corp
1000-468.5
of America
WREO Lansing, Mich., Reo Motor
500-285.5
Car Co.
WRHF
Washington, D. C., Washingington Radio Hospital Fund 50-256
Hamilton, Ohio, Doron Bros.
WRK
200-270
Electrical Co.
WRM
Urbana, Ill., University of Illi-

In the midst of the development came the telephone. No
one can tell how much of the marvelous later growth is due
to it-how much it has helped the cities, farms and industries
to build. We do know that the telephone became a part of
the whole of American life and that it not only grew with
the country, but contributed to the country's growth.

WRAM

WRNY
WRR

500-273
nois
New York. N. Y., Experimen500-258
ter Publishing Co.
Dallas. Tex.. City of Dallas,
Police and Fire Signal De-

WRW

350-261
partment
Tarrytown, N. Y., Tarrytown

WSAC

500-273
Clemson College. S. C.. Clemson Agricultural College.. 500-336.9

WSAD
WSAG

WSAI
WSAJ
WSAN
WSAR

WSAU
WSAV
WSAZ

WSB
WSBC

Communication by telephone has now become so important
that every American activity not only places dependence
upon the telephone service of. today, but demands even greater
service for the growth of tomorrow.

Radio
tory

Research

250-229

College

Allentown, Pa.. Allentown Call
100-229
Publishing Co.
Fall River. Mass., Doughty &
Welch Electrical Co.
100-254
Chesham, N. H., Camp Marienfeld
10-229
Houston. Tex., Clifford W.
Vick Radio Construction Co. 100-248
Pomeroy, Ohio, Chase Electric
Shop
50-244
Atlanta, Ga., Atlanta Journal 500-428.3
Chicago, Ill., World Battery

200-209.7

WSBF

St. Louis, Mo., Stix Baer &

WSDA
WSKC

New York, N. Y., City Temple 250-263
Bay City, Mich., Worlds Star

WSMB

New Orleans,
Amusement
Blanche Co.

Fuller

Knitting Co.

La.,
&

AND ASSOCIATED COMPANIES

Labora-

Providence, R. I., J. A. Fos100-256
ter Co.
St. Petersburg, Fla., Gospel
500-266
Tabernacle
Mason, Ohio, United States
5000-325.9
Playing Card Co.
Grove City, Pa., Grove City

Co.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

Saenger

Mai s on

100-273
100-261

500-319

BELL SYSTEM
One Policy, One System, Universal Service

IMPLE
Blackheads --Acne Eruptions

Now Are Easley Removed at Home at a Small Cost!
Banish
the
those unsightly blemishes easily and quickly
"CLEAR-TONE'-a simple home treatment that has cured chronic cases of long years
standing. Use like toilet water. Leaves the skin
clear, smooth and without a blemish. Has made
many friends with men, women and children.
Elegant for men after shaving. If you have
by using

FIREE

Pimples, Blackheads, Acne Eruptions on
face or body, Barbers Itch, Eczema, Enlarged
Pores, Oily or Shiny Skin-never mind how

bad-"CLEAR-TONE" has cured the worst cases I ever
saw. Endorsed by druggists, physicians, skin specialists,
barbers and over 100,000 Men and Women test eases, who
succeeded with'CLEAR-TONE after failing with everything else.
Send name today for FREE Booklet,
CLEAR -TONE SKIN," telling how I
cured myself after being aHtE
for
years. And I know every embarrassment
one has to endure with a bad complexion.. 61.000 COLD CASH SAYS 1 CAN
YOUR
CLEAR
SKIN OF THE ABOVE BLEMISHES.

E. S. GIVENS

168 Chemical Building

KANSAS CITY, MO.

Insure your copy reaching you each month. Subscribe to Science & Invention-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y, C.
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Call

WSMK

Location and Name
Owosso, Mich., Shattuck Music House
Dayton, Ohio, S.M.K. Radio

WSOE

Milwaukee,

Letters
WSMH

WSRF

Corp.

WSUI
WSY
WTAB

12 -Cell- 24 -Volt

\VTAC

StoragelB'Battery

WTAL

Positively given free witheach
purchase of a WORLD "A"
Storage Battery. You must
send this ad with your order.
WORLD Batteries are famous

WTAM

WTAP

for their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.

WTAQ

Equipped with Solid Rubber Case,
n maumure against acid and leakage. You nave 60 per cent and geta

WTAR

;Year Guarantee

Bat.A APProved
Bond in Writing
Listed
manedsSendyour orderinttodar and
ofperformance.
as Standard
Case Radio
WORLD

Solid Rubber

e -Volt, 100-Amperes ,
6 -Volt, 120-Amperes.
6 -Volt. 140 -Amperes .

.

.

.

.

.

Batteries
. $11.25
13.25 by Leading
.

- .

.
14.00 Authorties
o
Solid Rubber Case Auto Batteries indb'faRb
Hciu
$11.25 toree
6 -Volt. 11 -Plate
.
Popular
13.25 Science
6 -Volt, 13 -Plate . . . . . . .
of
e
16.00
12 -Volt. 7 -Plate
S
state batPopular
No Money Just
Send
tery wanted and
we will chi day order is received, by Ex- Radio Let
press C. O. pD. subject to your examination ReoadeaetRadi
Labn arrival. FREE "B" Battery included.
or

'

.

-

Extra OH en 6 per cent discount for coals In UratoriesdRadioi
In full with order. Buy now and get a guar -T and IAiaE,ome,
llae
anteed battery at 60 per cent saving to you.
WORLD BATTERY COMPANY
Dept. 19
CHICAGO. ILL.
1219 So. Wabash Ave.,

OY'1d

STORAGE BATTERIES
(liDKÁ, WEAF70/96N fWJb s KKJ

Set your Radio Dials at 210
meters for the new 1000
watt World Storage Battery
Chicago.
WatchStation,

t

KGO

ann unc

s )(FAFs WJY. 15Q01

NEW VEST POCKET'

ADDING MACHINE
ADDS SUBTRACTS
MULTIPLIES DIVIDES

CFCF

Reliable Adding Machine Corp., Dept. 167
- 184 W. Washington St., Chicago, mi.
one.. SplendidñmtitWrit Efor
oferr.

spál

CFCH
CFCK

CCN
CFCQ

CFCU
CFKC
32-20 or 38 Caf. Special
6 -Shot cut to $9.50
Rouble action, SWING
OUT CYLINDER, a re-

liable. accurate, powerful
gun, sold elsewhere for
$25.00.
Removable plate, double safety rifled barrel; hand
ejector rigidly tested. Send No
Money. Pay postman $9.50 plus postage on
arrival. On money s-ith order we pay postage. Satisfaction or money bark.
S. IMPORT CO., Dept. C-67,
New York
124 University Place,
U.

CFQC
CFRC
CFXC
CFYC
CHNC
CHUC
CHXC
CHYC

Wonderful, new device, guides your hand; corrects
your writing in few days. Big improvement in three
hours.- No failures. Complete outline FREE.
Write C. J. Ozment, Dept.44
St. Louis, Mo. r

Handy Binder for your
SCIENCE AND INVENTION.
Get a

Holds and preserves six issues,
each of which can be inserted or
removed at will. Price 65c. Experimenter Pub. Co., Inc., Book
Dept., 53 Park Place, New York.

ware50-231

500-266

Detroit, Mich., Detroit News. 500-352.7
New Orleans, La., Loyola Uni 00-275
versity

CFCA

CJCA
CJCD

CJCF
CJGC
CICAC

CKCD
CKCK
CKCL
CKCO

While clearly a scientific work, and consequently
primarily interesting to the student concerned with
the botanical and chemical structure of the coffee
tree and its fruit, it nevertheless contains much information of practcal value to the trade, and of more
The
than passing interest to the lay reader.
chronological table which just precedes the author's
economic discussion of his subject is in itself an
amazing amount of historical data presented in con-

For exhaustive
crete form for ready reference.
scientific research. for wealth of bibliographical reference to a species of plant life that has become a
great economic factor, it is likely to be accepted
as an authoritative and standard work.
-CHASE & SANBORN.
Octavo, xviii x 244 pages: 77 half -tone illustrations;
Price $4.50
bound in blue cloth, gold lettered.

100-261

tric Co.

CANADIAN STATIONS

nomoney.
3O Days' Trial Send
Just name and

address and we will send machine ostpaid. Pay postman on delivery $2.95. Use it
10 days to prove it does all we claim. Your
money back if not perfectly satisfied.Don't
he fooled by cheap imitations. Order your
Ve -Po -Ad now from this ad.

100-209.7

Co.

Toledo, Ohio, Toledo Radio &
10-252
Electric Co.
Cleveland. Ohio. Willard Stor2500-389.4
age Battery Co.
Cambridge. Ill., Cambridge Ra50-242
dio & Electric Co
Osseo, Win., S. H. Van Gor100-254
den & Son
Norfolk. Va., Reliance Elec-

Co.

CFAC

Invaluable to anyone who uses figures. Saves many times
its cost by preventing mistakes.

Johnstown, Pa., Penn. Traffic

Flint

Clear Up to 999,999,999
Counts
Total visible at all times. A pull of the finger clears it,

RALPH HOLT CHENEY, Se.D.
Assistant Professor of Biology,
New York University

10-233

Service

Hamilton Ohio, Radio Co
100-252
(Harry W. Fahrlander)
Iowa City, Iowa, State Univer500-483.6
sity of Iowa
Auburn, Ala., Alabama Poly500-250
technic Institute
Fall River, Mass., Fall River
Daily Herald Publishing Co. 100-266

Lambertville, N. J., Thomas J
15-261
McGuire
Manhattan. Kans.. Kansas State
WTG
50-273
Agricultural College
Senior
WTHS Flint, Mich.,
250-218.8
High School
Hartford, Conn., Travelers InWTIC
500-348.6
surance Co.
WWAD Philadelphia, Pa., Wright &
100-250
Wright, Inc.
WWAE Plainfield, Ill., Lawrence J
Crowley (Alamo Ball Room) 500-242
W'\VAO Houghton, Mich., Michigan
250-263
College of Mines
Dearborn, Mich., Ford Motor
WWI

WWJ
WWL

By

of

Co.

WTAZ

COFFEE

10-240
5-275

Elgin. Ill. (near), Charles E
500-302.5
Erbstein
WTAT Boston, Mass. (portable), Edi100-244
Co.
son Elec. Illuminating
WTAW College Station, Tex., Agricultural & Mechanical College
250-270
of Texas
WTAX Streator, Ill., Williams Hard-

WTAS

$29s

Does all the work of a $300.00 machine,
yet fits the vest pocket. Easy to operate
-does any kind offigunng in aliffy. The
neatest and best constructed portable adding machine made.

School

Power
Wave
Length

100-246
Engineering of Milwaukee
Broadlands, Ill., Harden Sales
&

WSRO

Wis.,

&

Calgary, Alberta, The Calgary
2000-434.5
Herald
Toronto, Ontario, Star Pub2000-356.9
lishing & Printing Co
Montreal, Qu e b e c, Marconi
Wireless Teleg. Co. of Can7500-410.7
ada (Ltd.)
Iroquois Falls, Ontario, Abitibi
Power & Paper Co. (Ltd.) 500--499.7
Edmonton, Alberta, Radio Sup400-5]6.9
ply Co. (Ltd.)
Calgary, Alberta, W. W. Grant
3000-434.5
Radio (Ltd.)
Vancouver, British Colombia, 40-410.7
Radio Specialties (Ltd.).
Hamilton, Ontario, Jack V200-340.7

Elliott (Ltd.)
Thorold, Ontario, D. J. Fen
150-248.0
dell
Saskatoon, Saskatchewan, The
500-329.5
(Ltd.)
Electric Shop
Kingston, Ontario, Queens Uni(Dept. Electrical
versity
Engineering)
New Westminster B. C., West80-291.1
minister Trust Co.
Municipality of Burnaby B. C.,
Vancouver
of
Radio Corp.
410.7

(Ltd.)

Toronto. Ontario, Toronto Ra2000-356.9
dio Research Society
Saskatoon, Saskatchewan. Intl.
Bible Students' Ass'n
Ottawa, Ontario, J. R. Boot12
00-434.5
Jr.
Montreal, Quebec, Northern

THE NEW YORK UNIVERSITY PRESS
New York City
30 Washington Place

PERSONAL STATIONERY

e

O®
200 SHEETS and
100 ENVELOPES
Printed with your Name and Address
Clear, white bond paper, with envelopes to match.
Your name and address printed in beautiful, rich
blue ink, on both paper and envelopes, and sent to
you postpaid for only $1.00. (West of Mississippi
river and outside of U. S. $1.10.) If inconvenient
to send the money, we will ship C.O.D. Money returned if you are not more than satisfied. Order
today. Write name and address Plainly.
AGENTS MAKE BIG MONEY taking orders for
us. Write us today for our agent's proposition.

ELITE STATIONERY COMPANY
5030

CALCULATIONS
in the Store, Office. Shop, Etc.,
can be instantly made with the
Midget Slide Rule. If you have
any figuring to do, order one on
trial. It is the most versatile
calculator ever invented.
The Engine -Divided Scales are
on white celluloid, mounted on
aluminum, grease- and waterproof. Size 4".
Price, with Instruction Book,
(Patented 1-17-221
$1.50. Leather Case 50c extra.
Sent C. 0. D., if desired. Catalog free.
Your money back if you are not satisfied.
Niles, Mich.
GILSON SLIDE RULE CO.,
SEND FOR THE INTERNATIONAL CATALOG
Our net price list.
Full line of
auto bodies
and accessories for Fords
at Wholesale
Prices. Save
big money on
bodies by buying
Direct from Factory.
Factory to
FOR FORD -Prices from $27.85 up.
consumer direct -Pay only One Profit
International Body Wks. 914 W.Ohio St..Dept.4, Chicago, Ill.

Become More Efficient

Study
r
oqme

Courses in Mat hemat ics, Chemistry,
Psychology, Education, Business,
and 40 other subjects command

either High School or College
Credit. Start any time.
(nit 7I1ldbersitp of Cbíraio

-

Elec. Co.

(Ltd.)

2000-410.7

Edmonton, Alberta, Edmonton
5000-516.9
Journal (Ltd.)
Toronto, Ontario, The E. Eaton
100-356.9
Co. (Ltd.)
Kitchener, Ontario, The News
100-329.5
Record
London, Ontario, London Free
200-329.5
Press Printing Co.
Montreal, Quebec, La Press
7500-410.7
Pub. Co.. Ltd.
Vancouver. B. C., Vancouver
6000-410.7
Province
Daily
Regina, Saskatchewan, Leader
2000-375.9
Pub Co.. Ltd.
Dominion
Toronto, Ontario,
2000-356.9
Battery Co.. Ltd.
Ottawa. Ontario. Dr. G. M.
400-434.5
Geldert

www.americanradiohistory.com

Smethport, Pa.

Main Street

27 Ellis Hall

CHICAGO. ILL.

-

Boys and Young Men
You can earn dandy
prizes and liberal commissions by selling and
our popular
You delivering
magazines in your spare
time. No experience or money is necessary. We furnish all supplies and
Write
tell you just how to start.
to -day.

Prizes
for

53

E. J. FOLEY, DEPARTMENT SI-10,
Experimenter Publishing Company.
New York City
Park Place
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BROADCAST STATIONS IN GREAT
BRITAIN AND IRELAND
European Stations
B. B. C.

Name

6FL

Sheffield
Stroke on Trent

2LS
6LV

301*
306*
310*
315*
310
320"
325*

Bradford
Liverpool
Swansea
Hull

5SX
6KH

Edinburg

2EH

Dundee
Plymouth
Nottingham
Leeds
Cardiff
London
Manchester
Bournemouth
Newcastle
Glasgow
Belfast
Birmingham
Aberdeen
Chelmsford .
Dublin (not finished)
* relay station

5PY
5NG
2LS
5WA

2L0

2ZY
6BM
5NO
5SC

2BE
5IT
2BD
5XX

"THE TUBE WITH A PEDIGREE"

Wavelength

Call

CHARACTERISTIC CURVE ON TUBE TYPE
FILAMENT AMPERES 1
FILAMENT VOLTS
o AMPLIFICATION CONSTANT A A
PLATE VOLTS
MUTUAL CON DUTANC[.So n PLATE RE6IS22,NCEil0ap
DATEI¡,-'L-119_1.,E-CURVE NO 2..1
BY_

S

y

331

340°
351
365
375
385
400
420
435
475
495
1600

M.;r

900 & 1680
900
900
900
900
900

Croydon
Pulham
Lympne
Castle Bromwich
Renfrew
Manchester

FRENCH STATIONS
FL
SFR
PTT

ELECTRON TUBE isPledigree
THE advent of the MUSSELMAN Certified Tube

marks the dawn of a new era in radio tube marketing. It is the first and only certified tube with
a factory -attached characteristic curve slip packed with
the tube. This slip gives exact readings of the all-important tests for mutual conductance, plate flow, amplification constant and output impedance. No dealer is
in a position to make such tests. No tube on the market
can show such uniformity under these tests as the
MUSSELMAN Tube.
MUSSELMAN
Why "take a
are sold

I

Eiffel Tower
Radio Paris
Ecole Supdes P

2600
17b0
458
345
318

Petit -Parisien

Agen
Mont de Marsan

365

387
340
360

Lyons
Radio Sud-Est
Nice (Radio Riviera)

FRENCH AVIATION STATIONS
F.N.B.

V.A.Q.
F.N.G.

F.N.R.
F.N.V.

900 & 1680
2100
1400
1400
1400

Le Bourget

Paris
St. Inglevert
Romilly.
Valenciennes

chance"

B.A.V.

265

Brussels
Haeren

1100

BELGIAN AVIATION STATIONS
O.P.V.H. Brussels
O.P.Y.O. Ostende
SWISS STATIONS
Lausanne
H.B.2
(Hongg) Zurich
Geneva
H.B.1
SWISS AVIATION STATIONS
Lausanne
H.B.2
(fr.
(fr.
(fr.
(fr.
(fr.

GERMAN STATIONS
Dresden
Leipzig)
Frankfort) Cassel
Hamburg) Hanover
Hamburg) Bremen
Nuremburg
Munich)
Hamburg
Muenster
Breslau

Stuttgart

Leipzig
Koenigsberg

Frankfurt
Munich
(witzleben)
(vox bans)

L.P.

Berlin
Berlin
Koeningwusterhausen

1680
1680

330*
340
395
410
418
443
454
463
470
485
500
505

(Strasnice)
O.K.B.

530
4040
980
780

CZECHO SLOVAKIA
Prague
Brunn
Khely

370

1800
1150
1800 4500 1000

Prague
HUNGARIAN STATIONS
Buda-Pesth

uniform, last

onger. give

Je

Dealers: Telephone your jobber.

MUSSELMAN

THE VAN HORN CO.

652

Machinery Hall

950

..

..

Chicago

::

See people and objects miles away, on land or sea, as if they were close.
Wonder Telescope gives new pleasures to home, farm, camp, travel,
Sport. See moon and stars as never before. Opens out over 3 feet
long, in 5 sections-M measures 12 inches closed. Brass bound; has
powerful lenses. Th
de pleased-"Could tell color of
aeroplane 4 miles away."-Mrs.ióYarbrough. "Saw
away,
28
Provincetown
'less
as clear as if in frotót
have been
Clyde Scribner.
yard s miles away"-P. H. Henning.
8
watching aubmarinea
t' .,
ton.
ead the numbers on freight care mile
handsome. sturdy -P.Gu h.he
away, see mountain. ea moon"-A. C. Palmer.
12 in. leatherette eee children
of
fortunate
purchase from large European
ecause
Carrnt
Case I.2,1mizig in
maker we can give you a big bargain. Be first in your
se FR
neighborhood; entertain your friends. Send no money;
Wonder Telesend only name and address for telescope and case by parcel post.
scope for short
On arrival deposit with Postman only $1.85 plus a few pennies postage.
time.
Satisfaction guaranteed or money refunded. Order today while supply lasts.

FREE

1

of

,

withyingEE

Ibis Ad

FERRY & CO., 3224 N. Halsted St., Dept.1257

HB ONE DAY

AUSTRIAN STATIONS
(Radio wein) Vienna
Graz
(fr. Vienna)
Shrack
Stubenruiz

A.

Clip

900

broad

greater satiafa..
tion.

Jobbers: IVrite for terms.

1080

280*
285*
296*

a

money-baek
that

Good dealers sell MUSSELMAN Certified Tubes-and guarantee them.
They know that at $3.00 each these better tubes offer greater quality than
any ether tube on the market.

850
515
1100

GERMAN AVIATION STATIONS
Bickendorf, Cologne
* relay station

on

guarantee
that. will prove
better, be more

facts about tubes.

1300 2450 3150 4000

G.E.K.

Tºbea

when
you buy tubes/
Yon don't buy
shoes- hosiery or
anything else
without knowing what you are
buying. Insist on
knowing ell the

BELGIAN STATIONS
S.B.F.

b

Every

BRITISH AVIATION STATIONS
G.E.D.
G.E.P.
G.E.G.
G.E.C.
G.E.R.
G.E.M.

-

335*
340"

mum. PAYS

$150

to

¡300

Chicago, ill.

VAOwrS

You can easily add $150 to $300 monthly to your profits
with money -making AB One Day Battery Charging Service.
No experience needed. Complete instructions free. Poise
sal demand for One Day Charging means big business from
the start. Only $35 cash puts complete H B One Day Charging outfit In your shop. 30 days' free trial on money -back
guarantee. Easy monthly payments let your profits pay for
outfit as you use it. Write for free bulletin 38.
Box S -IO
TROY, OHIO
HOBART BROS. CO.
-

MORE'HB1.:v BATTERY CHARGERS Ërlwt, ANY OTHER MAKE

Insure your copy reaching you each month. Subscribe to Science & Invention-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

www.americanradiohistory.com
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GENUINE
SELF STARTING

ESTHONIA

A

REMINGTON

P.T.R.

r

$3865
PCFF
PAS

LIKE NEW
30 DAYS FREE TRIAL

PX9
HDO
PCGG
PCMM

Save more than half your cost on a machine
literally like new! This is the latest Model
No. 10, with the exclusive Remington "Selfstarting" feature, the most popular typewriter
ever built.
The best buy of the year-the biggest typewriter

370

POLAND
Warsaw
MOSCOW, RUSSIA
Central Station
Sokbhtiki Station
Trades Union Council Station
DUTCH STATIONS
Amsterdam
Amsterdam
Amsterdam
Hilversum
The Hague
Ymuiden
Blvemendaal

oit

SOUTH BEND
titandardf ed.ProductionPlan

385

1450
1010
450
2125
1050
1070
1060
1070
1050
345

South Bend Lathes are modern
built in quantities and brought down
by modern manufacturing methods.
'as outstanding in quality, accuracy
formance as they are in price.
13" x 6'
15" x 7'
16" z 8'
18" z 10'

1680

DANISH STATIONS
775

Copenhagen

2400
1190
1400
440

Lynghy
Ryvang
Viborg
Yorks Passage

OXE

Lathes-

in prices
They are
and per-

PRICE QUICK CHANGE GEAR LATHES
Price $241.00
9" x 3, Lathe

DUTCH AVIATION
Svesterburg

STB

value ever offered. Actual cash saving, $64 on new
machine-$20 to $45 on rebuilt. Like new; perfect
appearance and working condition. All late improvements: column selector, 2 -color ribbon (automatic reverse), back spacer, variable platen release,
latest style paper fingers and guide. Up to date
in every way.
Standard keyboard ; 84 characters. All -visible.
Will write on a, postage stamp. Guaranteed 5 years.
Satisfaction or money
30 days FREE TRIAL.
refunded. Write for details. A postcard will do.
Cut Prices on All Standard Makes

LINCOLN TYPEWRITER CO.,

frototegt Quail
the

FINLAND
Helsingfors

CUT TO

"
"
"
"

"
"
"
"

288.00
366.00
447.00
498.00
721.00

Write for Catalog No. 84

SOUTH BEND LATHE WORKS
504 E. Madison St., South Bend, Ind.

NORWEGIAN STATIONS
380
515

Oslo

(testing) Aalesuud

ITALIAN STATIONS

425
470 540
1800

Rome

1120

(Radio-Aralds) Rome
(.Centscelle )

SWEDISH STATIONS

427
290
270
1250
545
370.
265
260
370
345
440

Stockholm
SASA
Gothenburg
SASB
Malmo
SASC
Boden
SASE
Sundsvall
SASD
Falun
SMZK
Joenkoepitig
SMZD
Morrkoeping
SMVV
Karlstadt
SMXG
SMAQ Trollhattar
(Telegrafverkot) Stockholm

Inc.

-

America's Leading Independent Typewriter House
298 Broadway, New York City

Dept. 57,

NERVE

STRAIN

The high pressure, mile -a -minute life of today, with its mental strain. worry, anxiety. grief
and trouble, is WRECKING
THE NERVES of mankind.
This applies especially to the
people with highly active brains
and sensitive nerves. Have your
Nerves stood the strain?
Read "Nerve -Force," a 81 -page
book on the care of the nerves.
This book is a startling revelation to people with sensitive
or deranged nerves. It has aided many thousands to gain controt of their nerves and build
Price
up their Nerve Force.
25e. postpaid. (Coln or Stamps.)

350

Reveal

(testing)

No.10

EASY PAYMENTS IF DESIRED.

SPANISH STATIONS
Rl
EASI
EAJ8

392
325
415
350
300

Madrid
Barcelona
Bilbas
Seville
Cartagena

EAJS

PORTUGAL
AFRICAN STATIONS

PAUL VON BOECKMAN
Author of Eerie Force and
various outer books on
Psychology,
Breathing, Hygiene and
kindred subjects.

WAMG
JB

Health,

375

Cape Town

400
450
350

Johannesburg
Durban

Grahamstow:x

AUSTRALIAN STATIONS

What Readers of "Nerve Force" Say:

2BL
2FC
6WF

number of nerve specialists,
and have traveled fromceuntry to country in an endeavor to restore my nerves to
normal. Your little book has
done more for me than all
other methods combined."
patients."
"My heart is now regular
The advice given in your
again and my nerves are fine.
book on relaxation and calmI thought I had heart trouble
Ing or nerves has cleared my
but it was simply a case of
brain. Before I was halt
abused nerves. I have reread
dizzy all the time!"
your book at least ten times."
"I have been treated by a
Address PAUL VON BOECKMANN
Studio
522
New York
110 West 40th Street
physician says: "Your
book is the most sensible
and valuable work I have
ever read on the prevention
of neirasiheoia. I ant reeominending your book to my
A

3L0

Perth

-e-wecee-e-e-e-et-

Important Articles to
Appear In Oct. Issue of
"The Experimenter"

ENGINE-

t/a" bore, $12.75, or 14" bore. $15.75
Be sure to power your boat with a Bathe
steam engine and boiler model. \\'e are
builders of working model engines and
boilers of mont- types. We can supply
you with a power unit that will meet
the requirements of your particular model
boat. Model boiler and pipe line fitSpecial work.
tings.
New illustrated

Thermit Fusions for Experimenters.

By T. O'Conor Sloane, Ph.D.
Audio Frequency Amplifying Transformers.
By Theodore H. Nakken
A Broadcast Type Microphone.
By A. P. Peck
Remote Control.
Meters And Their Use.
By Leon L. Adelman
Maps of Electricity on Airplanes.
By H. T. Wilkins
Electric Water Tank Heater.

catalogue, 20e.
BATHE MFG. CO.

Dept. 2, 5214 Woodland Ave., Phila., Pa.

Insure your copy reaching you each month. Subscribe to Science and Invention-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

Storage "B" Battery

!wens Lasts Indefinitely-Pays for Itself
Imps

Economy and performance unheard of before. Recharged
at a negligible cost. Approved and listed as Standard by
loading
Inst. Standard , Radio Ncws Lab.,Pop.
pLefaz,oInc. andoth rimporrant institutions. Equipped with olid Robber Cann, an inaurn ace against acid and leakage. Extra heavy glass jars. Heavy.
rugged plate..

360
1100
1250
1720

Sydney
Sydney

Melbourne
(under construction)
Brisbane
5KW
(Foreign stations compiled by M. Gibson, Reporter
No. 16,883.-Ed.)

MODEL SLIDE VALVE MARINE

RADIO

375/400

(Aero -Lisboa) Lisbon

e

Order yours

today!

SEND NO MONEY ' eteeatescrim
iii ere;
iamber
90vol tai, $12.76.
order la received. Extra Otter: batteries in
batteries. 6 per neat discount tel
pr
es man
M Ì your ring
withWORLD
er.after
g4

BATTERY COMPANY
Chicago, ILL
So. Wabash Ave., Dept.83
1219Makers
of the Femme World Radio "A" Srorape Battery
100
Amy.
Prim: &volt.
811.25; 120 Amy. $13.25; 140 Amp. $14.00.
liubtº
Case.
All equipped with Solid

World
STORAGE BATTERIES

MiLkE,Af,s.W6N f ìNJS,. KKJ.

Set your Radio Dials at
the new 100o

meters for

BttwonorlWBgeCBactatgeroy.

Watch for aseoneeemenre.

GO

WJ

7

((0P3

AFTER TEN DAYS TRIAL'
FOR THIS LONG WEARING

BEARINGLeC.SMITH
NO RED

TAPE-NO DE

Teat this wondes.rful typewriter in your houome
not satisfied is heSenhest bur You evermadear.

it

yourexpreasagentwillrefundyour$3deposit
LOWESTe PRICES

-

s

"

ul
L. C. Smith
sine-all late style operating
conveniences -absolutely highest
quality rebuilt -5 Year Guarantee. Small Monthly Payment..
FREE: Coarse of Instruction,
Toole, Waterproof over, all free
to you now. Send today for New
Special Offer and Booklet of valuable typewriter information.

full

Smith Typewriter Sales Corp.

303-360E.GrandAv.,Chicago

WANT
$1900 to $2700 Ye

Postala Clerks
Railway
Postal PayJustRaised)
(
All

)

on

A Wonderful Book

are

FRANKLIN INSTITUTE, Dept. H182,
Sir: I want to travel. Send amem without

t

13

up.

MEN-BOYS 18 or Over
Paid vacations. i
Steady work.
No layoffs.
Common education sufficient.
g Name
TRAVEL-SEE YOUR COUNTRY
2 Address
MAIL COUPON TODAY-SURE
.

Rochester, N. Y.
ecichargestio,

men Railway Postal Clerk Examination questions, (2) List
of other U. S. Government jobs now open to men and boye

(3) Send free sample coaching.

Finger Prints
FREE to YOU!

FULL of Thrilling. True Stories of crime mysteries
solved through Finger Print Evidence by some of
America', greatest Finger Print Experts. Gripping illustrations. Greatest book ever published on
the subject. Send for your FREE copy TODAY.

UNIVERSITY OF APPLIED SCIENCE
Dept. 14-27, 1920 Sunnyside Ave. Chicago, Ill.
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Answers to Scientific
Problems and Puzzles
(Continued from page 526)
THE DISTANCE BETWEEN THE POSTS
For simplicity let us suppose the men
were driving only one mile per hour. Then,
by the conditions of the problem, he should
be 90 sec. traveling from one post to the
next. But at this rate he should travel
90/3600 of a mile (since there are 3600 sec.
in an hour) or one -fortieth of a mile which
is 132 feet, the distance between the posts.
NOISY RADIATORS
The hammering that is sometimes heard in
the pipes and radiators of a steam heating
system is due to a column of water colliding with the end of a pipe or with a stationary body of water in the pipe. The water
is driven along the pipe by the steam behind
it. Ahead of the column some cooler steam
condenses and the column is brought to an
abrupt halt thereby imparting a severe jar
to the pipe or radiator in which it was moving. Of course under ordinary circumstances
there is enough air in the water to cushion
the blow somewhat. But in a steam radiator
the air has been boiled out and the liquid
then transmits a blow to the pipe almost
as if it were a solid bar.
BLOWOUTS ON HOT DAYS
To test the effect of temperature on the
increase in pressure in a tire let us assume
that we have the tires of a car inflated in
the morning to 40 lbs. per sq. in. when the
temperature is 20 degrees centigrade or 68
F. Then after the car has been driven
awhile and the tires are hot, let us suppose the temperature of the air inside is 70
C. or 158 F. The gas laws tell us that the
pressure will be proportional to the absolute temperature (assuming the volume to
remain constant). Now 20 C. is 293° absolute and 70 C. is 343° A. So the ultimate
pressure will be 40X343/293 or about 47
lbs. per sq. in. But an increase of only 7
lbs. per sq. in. would hardly account for an
excessive number of blowouts, hence it seems
more probable that they are due to the softening of the rubber and fabric that is quite
noticeable in a hot tire.
REMOVING GREASE SPOTS
In removing a spot of grease from a cloth
with ordinary cleaners such as benzine one
should brush toward the center of the spot
instead of across it because the surface tension of the solution of the grease in the cleaning fluid is such as to cause it to draw away
from the benzine. As long as the benzine
surrounds the spot, the grease will draw
away from it toward the center and thus
form a smaller and smaller spot, but if the
cleaner gets within the spot it will cause it
to spread and thus form a ring of grease of
increasing radius.
THE MUSICAL NOTE FROM SPLASHING
DROPS
Photographic studies of the splashes of
water drops have shown that during the
splash a small pocket is formed in the surface of the water into which the drop falls.
This cavity acts as a resonating chamber
and thus emits a musical note, the pitch of
which depends upon the size of the hollow
thus formed. The smaller the cavity the
higher the note.
LOOPING THE LOOP
To safely loop the loop the speed of the
rider at the top of the loop must be such
that the centrifugal force holding him to
the track at least equals that of gravity
which tends to pull him down. This relat;on is given by the formula WV'/r=32.2 W
in which W is the total weight of rider and
(Continued on page 587)

what a whale of a
difference Just a
few cents make

WANTED
Men to manufacture Metal Toys an dNnvelties. Good
chance to start your own well -paying business producing such big sellers as Toys, Novelties, Ash Trays,
Book -blocks, Souvenirs, Advertising Specialties, Paper
Weights etc. We furnish forms with complete outfit
for speedy production. Absolutely no experience or
tools necessary; no special place needed. Small investment puts you on road to success. Demand exceeds
supply and we assist and co-operate with our manufacturers in selling their products. We put you in
touch with the buyers and assure an outlet for your
goods. Strictly a business proposition and thorough
investigation invited. A splendid opportunity for an
enormous and profitable business for ambitious men.
No others need apply.
Catalog and information mailed on request.

Metal Products Co., 1696 Boston Rd., New York, N. Y.
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The New Radio Stamp
Here is the DX Radio Stamp Album just like the ones we owned
in our youth, in which were placed the rare stamps of the countries
of the world. Some were hard to get, some couldn't be purchased
for love or money; but the fun of the hobby was the seeking of
rare stamps and the eventual possession. So it will be with the DX
Radio Stamp Album. There will probably be some stamps you will

Fad

never be able to own, but there will be mangy you
have and be able to show to other radio enthusiasts.
ing game. Below the Album is shown the "Proof of
of which a generous supply is furnished with each
placed in the hole in the card and sent to the station
back a stamp for your Album.

will be proud to
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You can get this handsome

Stamp Album

FREE

This beautiful EKKO Stamp Album, illustrated above, will be
given away absolutely free with a subscription to any one of our
four magazines: "Radio News," "Science and Invention," "The
Experimenter," "Motor Camper and Tourist."
Don't pass up the opportunity to get this valuable premium.
With this album, you can keep through the means of beautiful
engraved stamps, a certified record of every broadcast station
you have heard on your radio set. Your friends will enjoy
seeing it.
The album consists of 96 pages, size 9 x 12 and is bound in
extra heavy stiff cover.

With the Album is furnished a large Crams comprehensive
radio map of the United States and Canada a supply of "Proof
of Reception Cards" and also some stickers. The Album contains a list of broadcast stations of the United States and Canada
with wave -lengths and columns for recording dial setting, a table
of stations arranged according to wave -lengths and a section for
log records.
We have acquired 1,000 of these Albums especially for our
subscribers. The coupon on this page filled out and mailed to
us with $2.50 will entitle you to a twelve months' subscription
to any one of our four magazines and one of these EKKO
Stamp Albums free.
;

EXPERIMENTER PUBLISHING CO., INc.,
Gentlemen:

53 Park Place, New York, N. Y.
I have decided to take advantage of your special offer. I am enclosing $2.50 for 1 year's subscription to ( ) "Radio News,"
Invention,' ( ) "The Experimenter," ( ) !`Motor Camper and Tourist" and one EKKO Stamp Album which you will send
(Mark to which magazine you wish to subscribe)

( ) "Science and
me free.

NAME

CITY

ADDRESS

. DON'T FAIL

STATE
TO USE THIS COUPON

www.americanradiohistory.com
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Answers to Cross Number Puzzle
HORIZONTAL
2-1925.
6-16.50 feet.

11-XC plus 1
13-60 by 80 by
7680
7707.

plus

is 91.
1.6 is
27 is

15-24902 plus 117 is
is 1500 plus
7000 is 8500.

2I

'I

55
61

119121

37

5

0

l78

19-MCXI is 1111.
21-100 degrees.
22-39.37 inches.
24-MCX is 1110 plus

.223

26-The cube of 4.562
is 95.

275
325

1925 is 3035.

27-53 years old on

3
0

July 4th last.

28-Product of digits
is 2880 plus 2 is
2882.

30-7434.
32 -Prefix DI is 501.
34-5686.
36-1875.
38-2492.
40-1815.
42 -Twice 21

shillings
is 42 shillings.
44 -MM is 2000 plus 3

is 6661.

61-1000.
63-10.
65-47.328 by 128 is
6058.
6Y-1320 minus 12 is
1308.
69-1755 (in the Deacon's One Hoss
Shay).
70-57/6oths is .95.
71-100 degrees.
VERTICAL
1-198 inches.
3-97032.
4-27.
5-1925 divided by
3.85

is

500

one is 501.

plus

3

7

0147

for MEN

and Women

i91

237

33I

4

399

0

201

I

0

8

298

2

345

6

8

2

491

0
S06

564

691

6

611

8-55.
9-.001.

12

541.

-LI

by

2.4

152064 plus
is 153302

is
1238

14-704969 plus 8312
is 713281.

16-331 squared is 109,
561 less 87 is 109,
474.
23 -Digits

307

4

product is

108864 by 7.213 is
785236 minus 30 is
785206.

8

VltpjltY

73

375

24

5
52I

0

2

1

539

6

2

0

581

0

620

talizes every cell
and works miracles
overcoming
and sickness. Physicians and plain folks
explain how "Wonder Mist" has made
them well, strong

pain

0
688

and happy.

5

0

0

ounces is 541,

is 51 plus 4 is

29-3 and 5/27ths
27 is 86.
31 -Two stone is

by
28

10 is 38.

33-360 by

0

711

0

41-13.

43-IIIIII.
45

-PI

is 3.14159.

47-74 cubed is 405224
plus 5777 is 411001.
49-.08.
51-33 Feet.

53-92.
55-403 by 24 is 9672
less 7 is 9665.
57-1728 by 3 is 5184

60 by 7 is
151200 less 9104 is
142096.
35-640 by 36 by 30 is

60

39-90 minutes.

62-.03.
64-.07.
66-51/60ths is .85.
68-LXXX is 80.

691200 minus 9929
is 681271.
37-60 by 24 by 365 is
525600.

minus 174 is 5010.
is abbreviation.

-Vi
6

by 10 is 60.

Answers to Scientific Problems:.
(Continued from page 585)
cycle and r is the radius of the loop, 25
feet. From this formula we see that the
critical velocity V at the top is independent
of the weight W. In fact, it depends only
upon r and the constant 32.2 which is the
acceleration due to gravity. Solving for V
we get 28.4 ft. per sec, for the minimum
speed of the rider.
THE PROBLEM OF THE REVOLVING
BALL
Shortening the radius of revolution of the
ball will increase its rate of revolution. As
it is forced by the shortening string to take
a smaller and smaller orbit, the ball tends
to maintain its former orbital speed. But
the same speed along a smaller orbit means
that it will make more revolutions per minute. If the string is released, the ball will
for similar reasons tend to revolve more
slowly.
THE DISTANCE BETWEEN THE ATOMS
IN A CRYSTAL
The distance between the atoms in a crystal of common salt is 2,814 hundred millionths of a centimeter or a little more than
one hundred millionth of an inch.
THE PERIOD OF A PENDULUM
Both experiment and theory indicate that
the time for each swing of a simple pendu-

Our 10 days' Free
Trial proves that
Wonder Mist revi-

5

575

55.

plus

5

4

31p

361

4l1

25-45128 5/12ths by
27

269

0161

671

5

57°9

7-.62137 of a mile.

18-.09.
20-10.

606

656

7 5

10-1905.
12-63360

255

2

7

9
640

0

Health
Beauty

101

3 4

1

559

96

8

453

5

3

356

513

0

541

631

W
1

152

243

9
0

76

282

490

481

is 2003.

52-119.6 square yards
(metric).
54-1899.
56-28/64ths is .4375.
58-120 days.
59-1110 1/6ths by 6

9

382

46-1344.
48-"The Hundred
Days."

50 -Nautical m i 1 e is
6080 plus 52 is 6132.

i

Trial at Home

/

25019.

-MO

17

'

FREE

'

discovery;

(Continued from page 527)

lum is independent of the weight and material of the bob. It depends only upon the
length of the pendulum and upon the gravitational constant at the place where the pendulum is suspended. Hence, neglecting friction, a lead bob and an aluminum bob will
swing back and forth at an equal rate, provided the lengths of the pendulums are equal,
if we neglect the resistance of the air. This
will affecet an aluminum pendulum more
than it will one of lead.

Feature Articles in
October "Radio News"

The Behavior of Radio Waves
By Dr. E. F. W. Alexanderson
Dr. Alexanderson, whose name is well
known to the public for his research work
on radio wave propagation, discusses in an

authorized interview with RADIO NEWS
the recently discovered phenomenon of
polarized radio waves.
Parlor Magic With Your Radio Set
By Hugo Gernsback
This is an extremely interesting article
on novel ways of entertaining your friends
with your radio set.
Does a Straight -Line Frequency Condenser
Exist?
Sylvan
rris
A further discussion ony the latest a developments of condensers that spread the
dial readings at the lower end of the broadcast wave -length band.

QUICK RESULTS
No Medicine
"Wonder Mist" works quickly; it's scientific, goes after the cause. That's
why results are quick, permanent. Dr.
Duncan, Kewanee, Ill., writes, "Wonder
Mist" is the finest thing I have ever
used to relieve pain, treatments are so
pleasant all my patients like it." Use it
at home. Save Doctor bills. Brings
the natural magnetic beauty of health.
No dieting, exercise or drugs.

NéwVl'R`EX"
zHéalth And Beaútÿ
Generator's
Partial list of ailments auccesafully treated
with "Wonder Mist."
Catarrh
Headache
Rheamatisn
Colds
Goitre
Skin Diseases
Constipation Insomnia
Sore Throat
Enron
Lumbago
Eye Diseases Nervous eal Wlouoti
Fallinpg Hair Neuritis
Hay rNer
Pit.
Asthma

Earn Cash

Men, women, without
experience, earn liber profits in swore time.
Show "Wonder Mist"
to neighbors. Proves
resalta and sells on
Get offer, whole.sight.prices.
sale
1

Beauty Aid

Bringe natural. magnetic beauty of
h lth o dieting, exercise or drug..
FREE book tells in detail how high
priced beauty
lists use it to
Improve scalp and skin.

Mail Coupon For

FREE BOOK
Explains how Nicola Tee la discovered
"%yonder Mist," .ow it works,

why it
hea''s. Tells how to conquer pain, disease

and nervous trouble.

Reveals Marvelous Scientific Dis-

covery. Shows charts of human body explains where pains start, how to banish them. Offered Icree
for a limited time only, to introduce "Wonder Mist."
Send for Free copy today.
VI-REXCO.,211 S.PeoriaSt., Dept. 4010 Chieeite. ll.
Mail Coupon Send No Money
VI -REX CO., 211 S. Peoria St.. Dept. 4010 Chicago. Ill.
Please send me without cost or obligation your free 64 -page
book describing your VI -REX "Wonder Mist" eecretae and
details of your FREE Trial Offer.
osesv
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Don't Miss the October Issue which
Contains Many Important Features

A complete 100 page illustrated magazine
containing hookups and constructional Radio
articles, gleaned from the entire radio press
the world over.
Large magazine size 9 x 12 inches, printed
on fine paper and profusely illustrated.

IN EVERY ISSUE A 16 -PAGE SUPPLEMENT OF ONE INSTALLMENT OF

S. GERNSBACK'S
RADIO ENCYCLOPEDIA
This real Encyclopedia of Radio explains
every word used in Radio, by means of photographs, drawings, charts or tables. (Some
sample pages are shown in this advertisement). This supplement is arranged in looseleaf form.
35c the copy on all Newsstands
and Radio Stores
Subscription price $3.50 for 12 issues
Published by

ing
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By A. P. PECK
(Continued from page 548)

8925 ATLAS
'With naps f,lalewEur®pe
To readers of this magazine who take advanrere of this offer now macle in connection with

Webster's New
International
The Merriam
Webster
Dictionary Authority"
The "Supreme

complete reference library in dictionary
form, with 3000 pages and type matter equivalent to a 15 volume encyclopedia, all in a single volume, can now be yours on the following
A

remarkably easy terms:

The entire work (with FREE 1925 Atlas)

$1.00
DELIVERED FOR
thereafter (in

and easy monthly payments
'United States and Canada). You will probably prefer the beautiful India Paper Edition
which le

REDUCED ABOUT ONE-HALF

In thickness and weight
as compared with the Regular Edition
Over 407,000 Vocabulary Terms and in addition, 12,000 Biographical Names, nearly 32,000
6000
3000 pages.
Geographical Subjects.

Illustrations.
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Constantly improved and kept

up to data Copyright 1921.
"To have this work in the hone is like sending the whole family to college." To have it
in the office is to supply the answers to countess daily questions.

To Those Who Send This Coupon

NOW
G. & C.

MERRIAM
CO.
Dept. S.,
Springfield
Mass.

Please send we tree ot
all obligation or expense
copy of -Dictionary wrinkles" containing an
;musing "Test in Pronunciation" (with key)
entitled "The Americanization of Carver"; also
"125 Interesting Questions" with references to
;heir answers, and striking "Facsimile Color include
Plate" of the new bindings. Please
with
specimen pages of India and Regular paper
terms of your tree Atlas offer on Webster's
New International Dictionary to Science and
(10-25)
Invention readers.

consists of an exact counterpart of the antenna, stretched about 8 feet above the
ground. It may run directly under the antenna, but this is not necessary. It can run
in practically any convenient direction, although more often than not the easiest place
to erect the counterpoise is in parallel with
the antenna. The counterpoise and its lead
to the set should be well insulated and a
wise precaution is to provide two lightning
switches for your entire antenna system. One
is used to connect the aerial to the ground
and the other to connect the counterpoise
to the ground. The most important of these
of course is the aerial grounding system, and
many amateurs do not bother to use a lightning switch on a counterpoise. The reason
for this is that the aerial is the highest
metallic projection in the neighborhood, and
therefore it will collect the greatest amount
of atmospheric electricity.
OPERATING THE SET
Light the filament to normal brilliancy and
then, listening in on your receiver, turn the
oscillator dial on the transmitter. Before
you do this, however, tune your receiving set
to the wave upon which you desire to transmit. As the oscillator dial tunes the primary circuit to this wave -length, a distinct
and loud plunk will be heard in the phones
and possibly the detector tube in the receiving set will paralyze. When you have determined this point, tune your antenna condenser until your antenna meter shows a
reading. The circuits are then in resonance
and you can try to raise some nearby amateur, using the same methods that you have
learned to be standard from listening in on
amateur traffic. From then on, everything
depends upon yourself. Study your transmitter and discover its peculiarities. Soon
you will be well versed on the subject.

Name
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Electricians' Examinations
Diagrams, symbols, tables,
notes and formulas for preparation for license. New book
-House Wiring and Bell

Work, $2.00.
Reade Pub. Co.. 196 B'wy, N. Y. C.

AN EXPERT

CCONTAN

earn $3,000 to $10,000 is year.
Executive Accountants and C. P. A's.6,000
Certified Public Account.
Thousands of firma need them. Only
is in the United State.. We train you thoroly at home in orate time
positions. Previous
for C.P.A. examinations or executive accounting
unnecessary. Training under the personal eupervreion of
iam B. Castenhoiz, A. M., C. P. A., and a large staff of C. P.
Willrieeee
here of the American institute of Accountants.
A's., includin8
Write for free book, "Accountancy, the Profession that Peso...»

Dept.10384-HChicago
LaSalle Extension University,
Business Training Institution
The World's Largest
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Mailing,
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of stopping at
the popular modern

Hotel Martinique at rates
as low as $2.50 per day.
In genuine comfort you
can live right in the
midst of the busy shopping district. All business

and theatrical centres
are readily accessible.
Just across the street
from the famous HOTEL
McALPIN, you are assured of plenty of entertainment and pleasureat a minimum expense.
Restaurant service -45c for
a delightful club breakfast-

table d'hote dinner $1.25.
It is only necessary to stop
at the Hotel Martinique once
to be convinced of the comfort, convenience and economy you can enjoy while in
New York.
A. E. SINGLETON, Res. Mgr.
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The longer the antenna is, the more energy
it will pick up and the more interference

Electrical lionne
"'C0'
Engineering

Address

By

NEW YORK

P1arti ni clue

p

Hints for the
Radio Builder, Part

f

¶lheHOME
COMPORTanI
ECONOMYin

will be encountered.
On the other hand, it is not always possible for the radio enthusiast to erect an
antenna. In this case, he should try a little
stunt with the telephone. It will not in any
way interfere with the service. Obtain a
common pie pan, connect a long wire to it
and the other end of the wire to the radio
set (as in Fig. 5). Place the base of the
telephone on the pie pan and with the
ground connection made, you will be able to
hear many stations.
BURNED -OUT TUBES
Burned -out tubes can be used as lightning
arresters as in Fig. 6, and they may, after a
f ashion, be restored, by vigorous shaking
with the "A" battery connected so as to
weld the broken ends of the filament when
they touch. It is best to disconnect the "B"
battery before trying this experiment.
LOUD SPEAKERS

It is best, if one has several loud speakers,
to connect them in series as in Fig. 7, rather

than in parallel. This is for the reason that
the same amount of current will be supplied
to each and that if one of the speakers is
inferior, it will not affect the operation of
the others.
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NEW YORK

Course for men of ambition and limited t í m e.
Over 9000 men trained.
Condensed course in Theoretical and Practical Elecincluding
close

-

iytherelated
subjects of \lathematies and Mechanical Drawing
taught by experts. Students construct motors. Install
wiring, test electrical machinery. Course complete

In One Year

Prepare for your profession in the most
interesting city in the world. Established in 1093. Free catalog.
BLISS ELECTRICAL SCHOOL
219 Takoma Ave., Washington, D. C.

SAVE

TIME

Secure Better
Use

Illustrations

An All Metal

PANTOGRAPH
for roughouts, layouts, ens, reductions,
checking, proportions, etc.
Simple, Adjustable, Perma-

largement

nent, Economical.
Sent postpaid on receipt of only
Honey refunded if not satis-

$3.50

factory.

DRAWING -AIDE CO., 208 Caxton Bldg., Cleveland, 0.
Grcateer
Bargazn
Ever
Offered

.l>',2,

z
1'( \(
Shot
Finest
Perfected Revolver:=1.1,7.,:,s--.;
Sella elsewhere at 515.
Quick as a Hash, safe,

:1

great penetrating power and
true marksmanship. Blue steel
or nickeled, 88, 82, 26 or 22
caliber, all same lance. Satisfaction or money
on
back. SEND NO MONEY. Pay postman
arrival $6.25, phis postage. Federal Meil Order Corp.
Dent. A-80
414 Broadway, New York
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Opportunity Ad -lets

will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made
YOU
every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether supplies,
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the

month.
Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted.
Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. Advertisements for the December issue must reach us not later than October 10th.

i

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC.,

Park Place, New York City, N. Y.
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Advertising

A gents

Advertising in all magazines and newspapers at publishers'
lowest rates. Rate Book free. Taylor's Advertising Service,
Dept. 6, Freeport, Ill.
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Agents Wanted
Succeed with Your Own Products-Make them yourself.
Formulas, Processes by experts. Trade -Secrets.
Modern
master methods. Catalog free. D. Thaxly Co., \Vashington, D. C.

Earn big money fast applying gold initials to autos.
Every owner buys-$1.35 profit on $1.50 sale-particulars
and samples free. Write quick. Lithogram Co., Dept. 19,
East Orange, N. J.
Agents Wanted Full or Part Time to Sell on liberal
commission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual Instructs driver do by hand.
Cadillac now using Thermostatic Carburetor Control under
illnncke license. Write at once. A. C. Blancko & Co.,
Dept. 863NX, 602 W. Lake St., Chicago.
Robt. H. Ingersoll of $1 Watch fame wants good men
to sell his Dollar Stropping outfit, an ingenious invention
for sharpening all makes of safety razor blades. Great
Economic value. Meeting with nationwide approval. Easy
Big repeat business. Agents having remarkable
to sell.
success.
Full particulars. Robt. H. Ingersoll, 47611
Broadway, New York City.

Agents-Best seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Dept. 601. Philadelphia, Pa.

Agents-Write for Free Samples. Sell Madison "Better Made" Shirts for large Manufacturer direct to wearer. Na
capital or experience required. Many earn $100 weekly and
bonus. Madison Mgrs., 511 Broadway, New York.
Big money and fast sales. Every owner buys gold initials for his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Write for particulars and free samples.
American Monogram Co. Dept. 71, East Orange, N. J.

Earn SIO daily silvering mirrors, plating and refinishing
metalware, chandeliers, bedsteads, headlights. Outfits furnished. N. Decie Laboratories, 1133 Iroadway. New York.

$60-$200 a week. Genuine Gold Letters for atore winEasily ma lied. Free samples. Liberal offer to
general agents. Metallic Letter Co., 441 B., North Clark,

J

Agents Wanted (Continued)

Books (Continued)

Easy Money Applying Gold Initials, Monograms on autoSimply transferred from
mobiles. Anyone can do it.
paper; takes 5 minutes. Sake $1.50, cost 5e. Samples
free. "Itoico," 1043 Washington, Boston, Mass,

Catalog
Magic goods, cards, books, novelties, tricks.
free. Clifford Fenner, 2401 Jeffrson, Louisville, K3'.

Marvelous
new adding machine.
Retails $15.04 Work equals $350
machine. Adds, subtracts, multiplies, divides, automatically. Computes feet and inches. Speedy, accurate, durable,
handsome. Five year guarantee. Offices, Stores, factories.
garages, lumbermen buy one to dozen. A fortune for live
agents. Write quick for protected territory and free trial.
Lightning Calculator Co., Dept W, Grand Rapids.
Michigan.
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Only one sale a day means $200 per month!

Agents-Goods supplied on credit. Big
line. Fine outfit free. No Money Needed. Write quick.
Blair Laboratories, Dept. 56, Lynchburg, Va.

$350.00 Monthly selling Radio Direct from factory. Wholesale prices. Easy to sell. Experience unnecessary. United
Radio, Box 625-L, Gary, Indiana.
10,000 Selected Manufacturing Formulas, Processes, Plans
Southern Trading Co., 56, Flushing, N. Y.
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Branch Office Services
New York City Mail Address $2.00. Reforwarded $3.00,

Mail -Telephone -Desk Service $7.50 up. (Monthly rates).
Write for circular, Room 501-32 Union Square.
..:.........................1................,.,,,n..,.,.......n.,,,,,....,,.,.,,1..,,.........,...1 n,,...o.u,:u1.1111...m

Business Opportunities

New Plan for

Reliable men needed everywhere to distribute free samples,
circulars, eta., full information lac. Wehtneyer's, Alvin
Place, Upper Montclair, N. .1.

n. mm,,:,,::o.,.........,....,

Free Book. Start little Mail Order business.
Cortland Street, New York.

Pier, 998

You can have a business -profession of your own and earn
big income in service fees. A new system of foot correction;
readily learned by anyone at home in a few weeks. Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 18
Back Bay, Boston, Mass.

Step Plodding! Be Successful. Operate a Tire Repair
Make big profits In any locality. We teach you and
furnish complete equipments $100 up. Book of Opportunity
free. Haywood's, 1312 South Oakley Avenue, Chicago.

A Business of your own.
Slake and sell chipped glass
name and house number plates, checkerboards, signs. Booklet Free. E. Palmer, Dept. 527. Rooster, Ohio.

Shop.

Why work for others? Make and sell your own goods.
We show. you how. Free book explains everything. National Scientific Laboratories, 1912A Broad, Richmond, Va.

"Lambert's Mail Order
Get Money In Your Mail.
Secrets" contains successful methods never before published.
$1.00 postpaid. Particulars free. Leon Lambert, Wichita,
Kan RA R.

Agents-90c an hour to advertise and distribute samples to consumer. Write quick for territory and particulars.
American Products Co., 4037 American Bldg., Cincinnati,
Ohio.

Booklet
$50 a Week Evenings. .Mail Order Business.
Tells ROW. Sample and plan 25c. Free
articles worth
$3.00. S. Bradford Co., Shawnee, Okla.

Greatest temper savinp device!

Takes slack and kinks

from telephone and electric iron cords. $25 daily. Sample.,
on approval if requested.
Neverknot, Dept. 107 McClurg
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Chemistry

Bldg., Chicago.

No Dull Times Selling Food. People must eat. Federal
distributors malte big money; $3.000 yearly and up. No
capital or experince needed: guaranteed sales; unsold goads
may be returned. Handsome $15.00 sample case sent ou
trust. Free Sample, to customers. Repeat orders sure:
Exclusive territory. Ask now! Federal Pure Food Ch., SS2311

Archer, Chicago.

Agents:-Write for particulars. Big Demand,

for a truly new changeable sign.

Learn Chemistry at Home. Dr. T. O'Conor Sloane noted
educator and ssienttfic authority, will teach you. Our home
study correspondence course fits sou to take a position as
chemist See our ad on page 567 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York City.
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Correspondence Courses

open field

Ready sellers, stores.
factories, restaurants. Popular price. Cardboard
Novelty Company, 1604 N. Front Street, Philadelphia.

For "Home Study Courses" (by mall), write Carnegie
College, Rogers, Ohio.

Be independent. Make-sell your own specialties. Immense profits.
Catalog dependable Formulas, special selected. Agents Best sellers, free. Lustro Co., 832 East
Pershing, Chicago.

Lists free.

offices,

Used

correspondence school courses.
All kinds.
Sold
Big saving. Money back guarantee.
(Courses bought). Lee Mountain, Pisgah, Ala-

on repurchase basis.

bama.

dows.
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Chicago.

Write and learn how to start profitable business without
capital or experience. Silvering mirrors, refinishing auto
headlights. tableware plating. Outfit furnished. International Laboratories. Dept. 25, 309 Fifth Ave.. New York.
$10 daily silvering mirrors, plating and refinishing lanhps,
reflectors, autos, beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill.

Wonderful Invention eliminates needles for phonographs.
Preserves records. Abolishes scratching. Day's supply in
Sample on approval if requested.
pocket.
$20 doily.
EverDlay, Desk R10, McClurg Bldg., Chicago.

Appointing local agents
$100 Weekly, Pleasant Work.
introduce Mother Hubbard Foods; no canvassing, no
delivering, no money invested. Adam Inthout, 550 Conto

gress, Chicago.

Rummage Sales Make $50 Daily. Offer wonderful values.
start you. Wholesale Distributors, Dept. 171, 609
Division St., Chicago.
We

Big money-fast sales; everyone buys gold initials for their
auto; sell $1.50 profit $1.4-I. Ten orders daily easy. Samples,
information free. World Monogram, Dept 32, Newark, N J.
New camera takes and finishes photos in one minute.
Sake money selling cameras or taking Photos. Exclusive
territory. Croon Co., Dept. 966, Norwalk, Conn.

Agents-Make $75 to $100 a week. "Fiait" Rubber
Repair seals punctures and blowouts. Sample free. Marquette Rubber Company. 2325 N. Wolfram St. Chicago.

For Advertisers

Automobile Supplies, Accessories, etc.
Auto Body Polish: Slake your own; Gallon costs less than
pint bottle. Formula $1.00 bill; Remo Sales Co., 1453
East 118 St, Cleveland, Ohio.

write letters, folders, booklets, complete follmvup for
manufacturers, mall order dealers. Long experience. Write
for details. L. Taylor, Box 344, Freeport, Ill.
I
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Aviation

For Inventors
If you have a practical, useful invention to sell, write

Learn Aviation! We have great oportunities for you.
Send 25c for large illustrated catalog. Varney Aircraft Co.,

Peoria, Ill.
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Battle Photos and War Relics
Relics Collected from Europe's Battlefields.
Firearms, medals, helmets, etc. Illustrated catalogue and
sample War photographs 25c. Lieut. Welch, 1889 Albany
Ave., Brooklyn, N. Y.
For Dens:

Promptly. American Patents Corporation, Barrister Building, Washington, D. C.
We Develop Your Ideas into commercial shape for presentation to purchasers making working models, drawings,
experiments or tests. Courtesy, efficiency, secrecy and ample
equinment; 30 years' experience. Ducorron-Bich Engineering Co., 504 Pacific Mutual Bldg., Loa Angeles, Cal.

Unpatented Ideas Can Be Sold. I tell you how and help
sou make the sale. Free particulars (Copyrighted). Write
W. T. Greene, 808 Jenifer Bldg., Washington. D. C.
Your Chemical problems solved and working process furnished for Five Dollars. Write me. W. Stedman Richards, Consulting Chemist. Box 2102, Boston. Mass.

Get Cash for your patent or invention under our new
plan. Write at once to Inventors' Syndicate, 22 Palladium
Bldg., St. Louis, Missouri.

Books

a ......::...:..::::..:::.:::u,.,,

Free-Upon request will send you my literature illustrating the following books. Astrology, Character. Clairvoyance.
Concentration, Healing. Hypnotism. Magnetism,
Mediumshlp, Personal Magnetism, Personality, Physiognomy, Salesmanship. Seership, Success, Sex, Will. Yogi
Philosophy, Gazing Crystals, etc.
6. Burlington. Iowa.

A. W.
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For the Photographer
Have you a Camera? Write for free sample of our big
magazine, showing how to make better pictures and earn
money. American Photography, 118 Camera House. Boston,
17, Mass.
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Patent Attorneys

Games and Entertainment
Free with $25 order our large die box. Send 20e for our
large catalogue of tricks, puzzles, trigs, sensational escapes. Oaks Magical Co., Dept 549, Oshkosh. Wis.

Millions spent annually for ideas! Hundreds now wanted!
Write today for free book-tells
haw w protect yourself, hotu to invent, ideas wanted, hose
Ise hells you sell. etc.
American Industries, Inc.. 212
Kresge Bldg., Washington, D. C.

Patent yours and profit!

Help Wanted
Silvering Mirrors, French plate. Easily learned, imPlans free. Wear Mirror Works, Excelsior
Springe, Mo.
mense profits.

All men -women, 18 to 6.5, wanting to qualify for Government Positions, $140-$300 monthly, home or traveling,
write, Mr. Ozment, 293, St, Louis, Mo., quickly.
Men to Build Radio Sets in spare time. Leon Lambert,

Inventors Send for form "Evidence at Conception" to lie
signed and witnessed, Form, fee schedule, information free.
Lancaster and Alevine. Registered Patent Attorneys in
United States and Canada, 212 Ouray Bldg., Washington,
D. C.

Boys, don't overlook this! The "Rasco" Baby Detector. Greatest detector -ver brought out with molded base.
Fully adjustable. See former advertiseinenta in this publication or our catalogue. Detector said, Galena Crystal
complete, 50c; the same Detector with Radlocite Crystal,
Radio Specialty
75e. prepaid.
Send for yours today.
Co., 100 Park Place, New York City.

200,000 satisfied customers hear distant stations on LamCopyrighted plans $1.00. Complete kit
Leon Lambert, 670, Wichita. Kansas.

bert Crystal Sets.
and plans $5.00.

Monroe Miller, Ducey Bldg.. Washington, D. C. Patent
Attorney; 'Mechanical, Electrical Expert. Free Blue Book
gives candid advice.

Salesmen Wanted

67041 Kaufman Bldg., Wichita, Kansas.

Detectivs earn Big Money. Travel. Excellent opportunity.
Great demand everywhere. Experience unnecessary. ParWrite, Amer', an Detective System, 1974
ticulars free.
Broadway, N. Y.

Firemen, Brakemen, Baggagemen, Sleeping car,
rri rs, (colored) $110-$200. Experience unnecessary.
Hallway Bureau, East St. Louis, Ill.
in

trait
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Detectives Needed Everywhere. Work home or travel.
George Wagner, former
Experience unnecessary. Write.
Government Detective, 1968 Broadway, N. Y.
Earn $25 weekly, spare time, writing for newspapers,
magazines. Experience unnecessary. Copyright book free.
Press Syndicate, 986, St. Louis, Mo.
Want A Government Job? $1140 to $2700 year. Sure
raise. Steady w'o'k. !'aid summer vacations. Men-women,
Experience unnecesCommon education sufficient
18 up.
sary. List of positions and sample coaching-free. Write
immediately. today sure. Franklin Institute, Dept. 11.21,
Rochester, N. Y.
Mirrors Re -Silvered at Home. Costs less 5 rents per
square foot; you charge 75 cents. Immense profits, plating
metalauto parts, reflectors, tableware, stoves, Refinishing
Write for information.
Outfits furnished.
ware. etc.
Sprinkle, Plater 955, :clarion, Indiana.
.ummum,mnmumnmwonmilmr.nummtImumumu..nmumninn4u,r
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Patents Procured: Trade Marks Registered-A comprehensive, experienced, prompt service for the protection and
development of your ideas. Preliminary advice gladly furnished without charge. Booklet of information and form
for disclosing Idea free on request. Richard B. Owen. 130
Owen Bldg., Washington, D. C., or 41-T Pari Row, New
York.

Patents. Send for free booklet. Highest references.
Best results. Promptness assured. Send model or drawing
for examination and opinion. Watson E. Coleman, Patent
Attorney, 614 G Street, N. W., Washington, D. C.
My fees payable
Inventors write me about patents.
monthly. Booklet free. Frank Fuller, Washington, D. C.

Unpatented Ideas Can Be Sold. I tell you hose and help
you make the sale. Free particulars (Copyrighted 1923).
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C.
Lacey Patent -Sense.
See pago 570.

Free.

"The hook the inventor keeps."

"Inventor's Advisor," the valuable Patenthook with 139
movements and illustrations, sent free upon
request M. I. Labiner, Patent Attorney, 3 Park Row,
Mechanical
New York.

iv,

Instruction
Learn Chemistry at Home. Dr. T. O'Conor Sloane.
will teach you. Our
noted educator and scientific authority,
you to take a position
home study correspondence course tits
as chemist. See ad on page 367 of this Issue. Chemical
Institute of New York, 66 W. Broadway, New York City'.

usual
Correspondence Courses sold complete: one-third
money back
Prices because slightly used; easy terms;
Write for special
and subjects.
guarantee. All schools bought
for cash. Economy EduFree catalog. Courses
cator Service, H202, West 49th St, New York.

"Inventors' Guide" free on request; gives valuable information and advice for all who have original ideas or
improvements. Frank Ledermann, Registered Attorney and
Engineer, 17th Floor Woolworth Bldg.. New York.
Herbert Jenner, Patent Attorney and Mechanical Expert.
I report if patent obtainable and exact cost Send for circular.

A Salesman wanted in every town or city within 25 miles
station to sell Radiogem, the complete
radio receiving set that retails for $2.50. With Radiogem
there's nothing else to buy-the outfit includes the Radio gem receiving apparatus, 1,000 -ohm phone, and aerial outfit. The cheapest radio outfit on the market-yet as Practical as the most expensive. Rig money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp., 66R
West Broadway, N. Y. City.

of a broadcasting

Sales Agents Wanted. Skat Sales Agents Wanted. All
or Part Tinte for Skat. Hand Soap, Metal Polish, etc.
Strictly Commission. The Skat Company, Hartford, Conn.
Envelope Sealer selling $4.50 seals 3500 envelopes hour.
Big repeats.
Tremendous Demand.
Exclusive Territory.
Write today. Free particulars. Red -E, 2002 Nottingham
Bldg., Boston.

Quality Shoes factory to consumer at popular prices. Your
cash profits $1.00 to $2.00 pair. Greatest up to date line
in America; let us prove it.
Repeat orders guarantee
steady income. The Long Wear Shoe Company, Dept F.E.
Minneapolis, Minn.
Take orders for coffee, sugar, flour, meats, canned goods.
staple groceries, also paints, radio sets, tires, auto and tractor oils. No capital or bond required. We deliver and collect.
Permanent business.
Big pay. Write at once.
Hitchcock -Hill Co., Dept. 83, Chicago.
Sell at Sight.

Improved Models.

on wrapping paper, boxes, bags, etc.
Automatic Ad -Stamper, Joplin, Mo.

Print merchants'

ad
Good commission.

600 F Street, Washington, D. C.

Get

your

instructions

own
$1.

Application blanks, complete
patents.
Cutting Bros., Campbell. Calif.

Time counts in applying for patents. Don't
Send sketch or model
for instructions or write for Free book, "Hotu to Obtain a
Patent" and "Record of Invention" form. No charge for
Information on how to proceed. Communications strictly
confidential. Prompt, careful, officient service. Clarence A.
O'Brien, Registered Patent Attorney, 9298 Security Bank
Building (directly across street from patent office), Washington, D. C. See page 569.

Patents.
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Song Poems
Sono Poem Writers-Send for proposition.
1)21, 1010 Dickens Ave., Chicago.

Ray Hittbeler.

)(sic delay in protecting your ideas.

Machinery and Tools
Molds. Catalogue
Concrete Building Block Machines and
Concrete Machine Cu., :;05 South Third St., St.
free.
Louis. Mo.

1

Manufacturing
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registered bull pups cheap.

1

1111
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Bulldogs, 501

Motorcycles-Bicycles
Attachment until you get
Don't buy a Bicycle MotorShaw
Mfg. Co., Dept. 6.
our catalogue and prices.
Galesburg, Kansas.

:17usical lustrufnents
Violins-Deep, Mellow, Soulful-on easy credit terms.
DevelHigh grade. wonderful instruments of my own make.
opment of many years' expertness. Write for book. Gustav
A. Henning, 2424 Gaylord St.. Denver, Colo.

Old Money Wanted
or Odd Coins.
$2 to $500 Each paid for hundreds of Old
for
Keep all old money, it may be very valuable. Send 10e
Prices.
Guaranteed
4x0.
Book,
Value
Coln
new illustrated
Clarke Coin Company, 14
Get Posted, We pay Cash.
Street, LeRoy, N. Y.

nearHi -Powered Telscopes. Brings objects 200-600 times
Read newspaper mile away. Reveals marvels of heavens,
Plans three sizes
easily constructed-spare time. Low rust. Interesting
literaune dollar. Guaranteed ports furnished.
ture for stamp. Precision Preduets Company, Box 518-A,
Stehton, Pennsylvania.
er.
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1

Songs and song poems wanted. Radio Publicity Bureau,
Box 2l, Times Square Station, Nest York.

Stanfps and Coins

1111111111111111111.11111111:

Patent-Only practical Stop Direction Signal

mobiles.

California Gold, quarter size, 27c; half -dollar size, 53c.
Columbian nickel and catalogue. 10c. Norman Shultz, Box

146, Colorado Springs, Colo.

II

on auto-

Stamps 100 All Different 3 cents.
Company, Toledo, O.

1111,1111111111111111111.11111.111:31113113:to11111:131111:11111111111111111111111,11
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Stories or 'Manuscripts Wanted

Personal
Lonely

S. I. Quaker Stamp

F. Cos, 820 Cass St., Chicago.

Sale or royalty.

Hearts-Exchange letters; make interesting new
Write Eva Moore. Box

friends through our romantic club.
008. Jacksonville, Florida.

Get acquainted. Malre new friends. Exchange Letters.
Enclose stamped envelope for plan. The Lilly Club, Station
li, Cleveland. Ohio.

Send 25c
Your Handwriting Reveals your Character.
(silverl and ink sample of own or friend's writing for expert
analysis and astounding demonstration of dominant charactetlatics. Real guide to success. R. Pencraft, Collins, N.Y.
Ru.diumact Removes Warts, Moles, Superfluous Hair, Coal,
Powder and Tattoo Marks. Particulars sent free. Radiumact Co., 1416 Cadwallader St., Philadelphia, Pa.

Pf iating Outfits and Supplies
own cards, stationery, circulars, paper, etc.
outfits $8.85; Job Presses $12, $35; Rotary $150.
for others, big profit. All easy, rules sent. Write
Press Company. A-6
for catalog presses. type, paper, etc.
'Meriden. Conn.

Stories, poems, descriptive articles, plays, etc., are wanted
for publication. Submit Mss or write Literary Bureau, 165,

Hannibal, Mo.
111

:n,
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Technical School
Chicago Technical College offers short, intensely practical
courses in Drafting and Engineering-civil, mechanical, elec-

trical, structural-Architecture, Building, Construction, Plan
Reading, etc. Courses fitted to your needs. No time wasted.
Instructors are experts. Graduates in demand at big salaries. Opportunities for part -tinte work while studying. Day
and evening classes. 22nd year. Enter any time. No special preliminary training required. Lose tuition-easy terma.
Write for 52 -page illustrated Blue Book, describing opportunities open to our graduates. Chicago Technical College,
21 Chicago Tech. Building, Chicago.

Print your

r complete
l'rint
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Radio

Optical Goods

1
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Patents For Sale

Texas.

1

Song Writers

anna

Patented or unpatenled.
Inventions commercialized.
Write Adam Fisher Mfg. Co., 205 Enright, SL Louis. Mo.

Miscellaneous
Pearls and Slugs. Pearl hunters should send their pearls
and slugs by registered mail or express to Herbert H. Vert r.es, Pearl buyer, Pittsfield. Ill.
batteries inLightning Electrolyte. Charges storage
formola $5.00. Write
stantly. Make it yourself. Guaranteed
Box -A.
Calif.,
Tujunga,
Cheinist,
Murphy,
circulars.
free
for
Beautiful

n:11 n,:1111
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Patents

models. Articles
Mechanical Work: all branches. Perfect
Parma Engineering
manufactured to order.
el nd, Olio
Works, Brooklyn Station, Cleveland,

Rockwood, Dallas,

1: 1:

-1:1n1o11n111.11n1111111

Vacuum Tube Hook -Ups. The greatest
collection of Vacuum Tube Circuits ever brought tinder two
covers at such insignificant cost. These diagrams will he
found In the great "Rasco" catalogue which contains rase
materials and parts In a greater profusion than any other
catalogue. 15c in stamps or coin st -Ill bring the catalogue
to you.
Radio Specialty Company, 100 Park !'lace, New
York City.

Attention!

Ventriloquism
Ventriloquism taught almost anyone at home. Small cost.
Send 2e stamp today for particulars and proof. Geo. W.
Smith, Room S-29, 125 N. Jefferson Ave., Peoria, Ill.

50

Wanted
Detectives Earn big Money. Work home or travel. Experience unnecessary. Write. George Wagner, former Government Detective, 1968 Broadway, N. Y.

Y)

Science and Invention for October, 1925

li/wt/,er qou smile or cuss
depends upon the service
behind your Radio

ENCt1-

WHAT is this radio service which
we claim is so necessary?
Do you drive a car?
Do you ever have little things go

wrong with it?
You have become so used to minor
troubles that you don't condemn the
car on which they occasionally occur.

No-

The handy man who can fix any
radio simply experiments until he
locates the trouble-such a method
was disastrous to the auto in former
days-it is disastrous and expensive
in radio today. It is not sound.

Openings for a Few
More O ZARKA
Factory
Representatives

Ozarka instruments are sold only by
OZARKA Incorporated, is now entering
Ozarka factory representatives, men
its 4th year. From a beginning with one
who arc factory trained in sales and
engineer. one stenographer, one sales-.
service, men who sell no other radios man-ourpresent
president. theOzarka organbut Ozarka.
ization has grown to over 3,100 pcople.There
must be some good reason for this growth.
These men don't pretend to know
Ozarka instruments have made good-they have
morn than met competition. Ozarka representaall about radio but they do know all tives
have made good not only because Ozarks
were right, but because they have
there is to know about Ozarka-isn't instruments
been willing to learn what Ozarka engineers were
that the kind of radio service you want? willing and capable to teach them-Ozarka un-

You go right to a service man-a
man who knows your make of car.
You don't go to a handy man who
claims he can fix any car.
That's automobile service, and is one
of the main reasons for the auto being
the success it is today.
The same service condition exists in

radio-the only difference being that

people don't yet understand it.
The radio instrument which never
requires service has never been built
never will be.
Like automobile manufacturers, the
better radio manufacturers do all
within their power to make their instruments mechanically perfect. Nevertheless, like the auto, little things
will sometimes go wrong-they are
serious to the radio owner but very
simple to a factory trained service man.

-it

122

AUSTIN AVENUE

Ozarka instruments arc sold under
a very definite plan. An Ozarka representative will gladly set up an Oza.ka
in your home-he won't tune it-he
won't tell you what it will do-you
must operate yourself. If the results
you receive by your own operating
won't convince you that the Ozarka
gives you the distance, volume, selectivity. tone and ease of tuning that
you demand then don't buy it.
Ozarka instruments are built to sell
themselves but no Ozarka is sold without factory -trained service behind it.

usual salesmanship and Ozarka service.
There are still openings for the right men in this
organization-men who believe in the future of
radio-men who are tired of working for some one
else-men who want a business of their own. Prove
yourself by sales and willingness to learn and
exclusive territory will be given you. The man we
want has lived in his community fur some time. He
has the respect of his fellow men because he has
never "put anything over" just to make money. He
may not have much money, but he is not broke and
i..,

at least, able to purchase one demonstrating

instrument.

Send for FREE Book

Radio offers a wonderful opportunity to men who
are willing to start at the bottom and build. You
need not know salesmanship, but will you learn
what we will gladly teach you? You may not know
radio, but we can and will teach you if you will do
your part. With such knowledge and willingness to
work, it doesn't seem possible that you cannot make
good. Sign the coupon below, don't fail to give the
name of your county. Better still write a letter.
tell us about yourself and attach the coupon. If
interested in our salesman's plan ask for "Ozarks
Plan No. 100."

INca R PORaTei
AUSTIN AVENUE K
CHICAGO. ILLINOIS

122

K

.CHICAGO, ILLINOIS

Gentlemen: Without obligation send book "Ozarka Instrur..cnts No. 200" and name of Ozarka representative.

Gentlemen: I am greatly interested in the FREE book "The
Ozarka Plan" whereby I can sell your radio instruments.

Name

Name

10-25-122 E.

10-25-122 K

Address

county

City

State

You'll Know the Man
Behind This Button!

Address

City

State

County
PILL\'flit)
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HAWKINS ELECTRICAL GUIDES
VOLUME

3500 PAGES
$1 A
4700 PICTURES
$1 A MONTH
Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.
LEARN ALL ABOUT
Magnetism-Induction Experiments Dynamos Electric Machinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring

-

-

--

Diagrams
Sign Flashers
Currents and Alternators

-

-

-

--

--

Storage Batteries
Principles of Alternating
Alternating Current Motors
Transformers
Converters-Rectifiers-Alternating Current Systems Circuit Breakers
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing

-Telephone-Telegraph-Wireless-Bells-Lighting-Railways.

IN T E N
VOLUMES

SEND NO MONEY-SEND ONLY THIS COUPON
THEO. AUDEL & CO.
65 West 23rd Street, New York City
Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.
Name
Occupation

Also many

Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

Employed by

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay $1.00 a month for
ten months or return it.

Home Address
Reference
S. E., October

www.americanradiohistory.com

Come to Milwaukee
INVESTIGATE-compare-write

The only school advertising in
this magazine that is authorized
to confer the degree of Bachelor
of Science upon graduates of its
Electrical Engineering College.

to any big business concern in
Milwaukee for information about us-or to any of the big electrical
organizations in the United States-and you will surely decide to come to
Milwaukee, on beautiful Lake Michigan, for your training, at America's

JETC^KiJ{EEiK

Built on. t li e
Cornerstone of
Personal Individual Service
to every student.

Greatest Institution of Practical Electrical Education.

MiLxe¢ukee

Short -Cut Your Training for Big Pay and High Position
electrical work-there is a place at S. O. E. for YOU. In one of
our many classes of students you can learn to he an Electrical
Engineer, Commercial Electrical Engineer, Electrotechnician,
Junior Elec rical Engineer, Practical Electrician, Motor Generator
Repairman, Electrical Draftsman, Automotive Electrician, Radio
Saiesman and Service-man.
We do net use our students to make secret profits for ourselves
by selling the work they do and the things they produce in the

Our equipment is the most elaborate, complete and up-to-date of
any electrical school in America, and includes Wiring, Testing.
D.C. and A.C. Motor Generator, Armature Winding and Transformer, Starting, Lighting and Ignition, Storage Battery and
Chemical Laboratories, Drafting and Designing Rooms and fully
equipped Radio -cast station right on the grounds of the school.
Unique laboratory equipment originally designed and patented by
us, housed in concrete four-story building. Our complete facilities afford to every student ample opportunities
for actual practice.
No matter how young or old you are, no matter
how little or how much general schooling you have
WSOE 1
had, no matter whether you want to master every
branch of electricity and become an Electrical
RADIO -CAST
Engineer or want to become a highly skilled and
STATION
well -paid specialist at one particular kind of
owned and oper-

ated by the

SCHOOL OF

ENGINEERING
OF

shops.

Don't even think of enrolling with any other school until you
have written direct to S O. E. Headquarters for full information
about the particular kind of training you are interested in. Choose
from the list below. Then mark and mail the coupon TODAY.
S. O. E. graduates make Eig Salaries everywhere in the great
electrical field. Our Employment Department will help you secure
profitable employment with opportunities for advancement.

Electrical

Our Special Three Months
Practical Vocational
Courses

MILWAUKEE

tic.

Degree
Electrical Engineering-B-inS.3 Year.

Learn in 12 30
This elaborate course prepares the student for entrance te our College
Junior Electrical Engineers are a special
Engineers.
for
Electrical
Course
upe of electrical expers qualified to fit electricity to the demands of mod elm industry and for such positions as superintendent of maintenance, direct pp[[ of construction, superintendent of installation and testing, eleetriral
eliripment salesman and utomotivo electrician and radio sales and service
1

WSOE

Home Electrical Laboratory Training

Electricity
GIVEN WEEKLY

Engineering
Junior Electrical
to Months

otechnician- Learn in

FROM

Bachelor of Science degree conferred on graduates. Full provision is made for making up deficient high school credits. It is the
Electrical Engineers who have given to the world the thousands of
fortune making inventions in :he electrical field. =4o man with
this training can fait to realize his highest ambitions in life.

LECTURES ON

and Broadcasting.

Ele

;

elgtls new profes
training.

CotirsC-,

for FREE
SCHOLARSHIP
Ask

errands young men
combined
led=Bloat complete, prActfnal electrical training.

Every Instructor a Specialist
Owl

mid
.

for
Uni dit' money to
For the man on youtia who' cannot sparte
pöstta(p'1y guarantee time'
training, riva course is idéal. '
pity Irt{the shortest paºiii
of these classes you wile learn Practical El
Tura=e rse teaches' you
how much you pay for your instruction.
know to go into business for yourself, eithear al4hB owngr Pt
electrical contractor.

i.

SCHOOL OF ENGINEERING OF MILWAUKEE,_.yk-SI -1025A, 415 Marshall St., Milwaukee, Wis.
Infiltrated
Please seed me. without cost or obligation. yourfr
hook just off the press, and details of the course I have Indtcateu
below. (Be sure to mention age, education and course of interest.)
Course
Name
Address

e

State

City
Age

Education

tussent 6f

e-no

ope..

Ph

'

us.

I

t

has supplfed thousands of high -salaries men to
industry through tais school-many of whom in overalls and jrompers stand, at
oiling and eaplainisg while you :earn by doing. The only way you can fail to
use to learn, O.
erw.stn E.E. Francis A. Vaughn. I3.S. Willard C. Hart M.
Chester C. Aiken, B.S. Asher C. Ball, B.S., LL.B. W. H. hook,
Soren, A.B. Ben. A. Ranee, B.S, E. L.. Cnnsollver, M.E. J. T. Baker.
P.S. George B Haversmn, A.B. Elmer A. Thrice, B.S.
Arthur A. Koch.
D.
Fred W. Arotser, A.B. Charles Nyberg, A.B,.
C. E. Pettingill, B.S.
Mentz. F. C. Raet',
B. A. Rirkeman, A.B. Chas. G. Simpson, M.A.,
.,M. Murray, B.S. .. W. Smith. A. L. Sudduth. B. L. Wiedreer.

are some of the experts whose teaching

lgohs
Practical -and .Theoretic. ,l=,Electricity-5,
more ntensfee
enroll
-

training at home under our patented Honte Laboratory Plat with
full size commercial electrical power and equipment valued at $500
-LOANED IRE', E.

Contest Information.

Year

-Electrical Engineering
electrotechnícal

and higher

For those who do not see their way clear to come to Milwaukee
now, we offer a very thorough and complete Horde Laboratory
Course. Ask for de'.ails on how you can begin your electrical

RADIOCAST
STATION

men woo wi
This course is especial. adapted to meet the reeds of those young
cal Engineer but do rot possess the necessary em
come a Commercial El=
the Practical Conhnercial Eleçtrical Engirreerl
In addition '
mente.
-.
;
jests.
will deceive academ

Corn

to 12 Months

We provide far a limited number of worthy men, half-time jabs
at good wages, and permanent positions with unlimited prospects
to all duly qualified gradaatr+

Course

Sales, Service

9

Earn While You Learn

These courses are intensely practical and are
easily learned by any man who can read and
understand common English and simple arithme-

I: Learn in THREE Months: Complete practical course in Electric
Light, Heat and Power Wiring and Testing.
Course 2: Learn in THREE Months: Complete practical course in D.C. and
A.C. Motors and Gener.lors, Armature Winding.
Course 3: Learn in THREE Months: Complete practical course in Automotive Electricity-Starting, Lighting. and Ignition, and Storage Battersea.
Course 4: Learn in THREE Months: Complete practical course ir. Radio

Drafting- Learn in

Easy, interesting, pleasant work that is earning big salaries for
our graduates all over the wild.

.

Fall Classes now organizing. Ec-oll today and tomorrow you will be doing
actual electrical work -n ou- big shoats and laboratories.

._

yuiQnee
op

aA-a

Men
of

Action'

(upon today for our Free Illustrated Catalog just off the pees.. Tell us what
you most and we will send vuu special information.
First out about the
Learn how we can help you short -en your training
Don't put if off! MAIL THE COUPON NOWT

sta

unity in Electricity today.
HONOR and WEALTH.

or ENG I N EERI N
CHML
of Milwaukee

Dept. SI -1025 A, 415 Marshall Street, Milwaukee, Wisconsin
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