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RADIO #/TUBES

The Standard Tube for all makes of
Radio Receiving Sets

T iz the Vactum Tube that has made possible the

broad and {far-reaching application oi radio
telephony. and that plays the most important part
in the operation of vour receiving set.

Radio messages from government leaders—irom
the heads of the world’s greatest educational insti-
tutions or from those who stand foremost in the
arts of the world will serve to bring the human race
into closer contact.

Cunningham Vacuum Tubes, standard for all
makes of receiving sets—Dbuilt by one of the world’s
largest manufacturers with unlimited resources—

are the product of years of manufacturing experi-

ence and the creative genius of the engineers of that
great scientific organization, the Research Labora- |
tory of the General Electric Company.
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) C-12—Similar ta C-11
be an infringement. 182 Second Street 154 W. Lake Street 30 Church Street wht  Kiandasi . Apkee I
— s 8000 m—

SAN FRANCISCO CHICAGO NEW YORK

www.americanradiohistorv.com

by



www.americanradiohistory.com

JuxsE, 1924 THE WIRELESS AGE 1

The Phones with the New Idea

& K Head Sets mark a new era in radio repro-

duction—an era of clearness and naturainess.
Designed especially for the reception of musical tones,
they record the entire range of the human voice and
of musical instruments with extreme clearness and
freedom from distortion. This is due to mechanical
design different from that of any head set produced in
America. And to an extremely careful quality of work-
manship almost impossible to obtain in this country.

Sold on a comparison basis

If, when you use N & K Phones on your own
radio set, you do not find that they reproduce all the

tones more clearly and naturally than any set you ever
used before, and if they do not fit more comfortably, ”zpor e

the store where you bought them will refund your

money, promptly and cheerfully. We protect dealers
and replace any returned phones. P H 0 N E s
N & K Head Set, Model ID, 4000 ohms, has extra

large diaphragms and ear caps, insuring better
reproduction, hetter comfort and the exclusion
of outside noises. Sanitary, leather-covered head

bands. Six fect of stout cord. Retail price $8.50. DEALERS: N & K Phones provide
Write for ‘“The Phones the Fans Are Talking the high spet in the radio stocks of
About,”” interesting new descriptive folder. dealers all over America. Backed by
TH. GOLDSCHMIDT CORPORATION advertising and strong sales coopera-

tion, they are proving attractive profit-
makers. Packed in cartans of ten, with
display material and literature.

Dept. W 6, 15 William St., NEW YORK
Exclusive Distributors for United States, Canada and Mexico

When writing to advertisers please mention TIHHE WIRELESS AGE
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In radio the Neutrodyne is the ultimate for selec-
tivity and clear, true reproduction, as well as for
power and ease of operation.

THOMPSON NEUTRODYNE

means the best radio principle plus the engineering
skill of an organization that has been building radio
and wireless apparatus for over fourteen years.

The Thompson is a factory-built—not an assem-
bled—5-tube Neutrodyne. What this means to you
can be demonstrated by any good dealer. Price $150
without tubes or batteries.

THOMPSON MAGNAPHONE

is built upon an entirely new principle that gives
purity of tone in any volume—yet no battery cur-
rent is needed. The THOMPSON MAGNAPHONE is $35
ar all good dealers.

R. E. THOMPSON MANUFACTURING CO.
Manufacturers of Wireless Apparatus for the U. S.
Army and Navy and numerous foreign governments

150 NASSAU STREET - -+ - NEW YORK, N.Y.
FACTORY: JERSEY CITY, N.).

\ g
PRI

Licemed under Hazeltine
Patent No. 1.450.080.

499.220 and other

Patents pending

wWWwWwW.americanradiohistorv.com
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The now famous No.
63 Audio Frequency
Transformer s but
one of over 130 radio
parts designed, manu-
factured and guaren-
tced by Federal,

$7.00

iﬁehera__._l

Standard '|.-|! .'1[] E{:'l P

The sign of Reliable Radio Dealers

Federal has done the
experimenting for you

THERE is no speculation about buying

Federal Standard Radio Parts. You
know beforehand just how complete, just
how mechanically perfect vour set will be
according to the number of Federal parts
that are included.

Federal has done all the experimenting for
you—not hurriedly or superficially, but
over a period of 25 years of intensive re-
search. This, together with Federal's
tremendous engineering facilities, makes
it possible for Federal to protect you with
an iron-clad guarantee on every Federal
Standard Radio Part that you buy.

FEDERAL TELEPHONE & TELEGRAPH CO.
FACTORY: Buffalo, N. Y.
Boston New York Philadelphia Chicago

San Francisco Pittsburgh Bridgeburg, Canada
London, England

1

Y CONTINENTAL

THE SYMBOL OF SERVICE

“New Yorks Leading-Radio Housei
Standards of Quality

CROSLEY Model 51

Receivers of real sales building merits are those
which are nationally advertised and known to be
“Standards of Quality.” Your customers are buy-
ing ‘“quality” not quantity.

There is no better medium for an inexpensive
portable radio receiver than the Crosley Model 51
or Radiola III. With either one of these two
receivers the reception is exceptionally clear and
loud enough to operate a loud speaker. They are
selective and simple in operation.

Continental Radio and Electric Corporation offer
you a—“Service for the Dealer.” We can make
immediate deliveries on these receivers. Send us
your orders NOW!

RADIOLA III

2076-Q

CONTINENTAL RADIO & ELECTRIC CORPN.

15 Warren Street

New York, U. S. A,

When writing to advertisers please mention THE WIRELESS AGE
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2 Volumes
314x5 Inches
Flexible
Leather Cover
Fully Illustrated
96 Pages In
Each Book

Price 2 Volumes
$1.00

ANSWERS YOUR QUESTIONS—Every novice in radio

always asks the same questions: What is a radio wave?
How is it made? How long does it take to get to me
from the broadcasting station? Is there any difference
between the dot and dash waves and the music waves?
What is a condenser for? What is a variometer? What
is the difference between a variocoupler and a loose
coupler? How are the ear phones made? What does the
crystal detector do? How does a vacuum tube work?
What is the grid leak for? Is there any danger that my
antenna will be struck by lightning? How can I tune my
set to get the loudest signals? What is the difference
between radio frequency and audio frequency? What is a
potentiometer for and how does it differ from a rheostat?
bAnd scores of other questions. All are answered in this
ook.

Make no mistake, This is a non-technical book, All
who can read English can understand it. Funny how hard
it is for an expert to talk shop so everyone can under-
stand—there are a number of good technical books, but
this is the best book we have ever seen of the hardest
kind to do well.

An introduction to Radio. That is just what it is. Mr.
(Miss or Mrs.) Reader, we take great pleasure in intro-
ducing Radio. After a few hours you can meet the other
members of the family and talk radio with them as you
can’t now.

If you were sajling for France you would study an ele-
mentary text book on the French language—here is your
book for your trip to radio land, the most fascinating
country ever discovered by modern science. Explore it
knowingly, as thousands are now doing, with a receiving
set and “An Introduction to Radio.”

WIRELESS PRESS, Inc.
326 Broadway
NEW YORK

THE WIRELESS AGE

Understand Radio

An Introduction to Radio

For the Whole Family

In Two Volumes—Handy Pocket Size

FREE TO YOU

We want you to know “THE WIRELESS
AGE” (America’s oldest radio magazine) and
our laboratory tested text books. TO GET
ACQUAINTED we offer you this fine little
set of books ABSOLUTELY FREE with one
year’s subscription to “THE WIRELESS
AGE.” $2.50 A YEAR (Outside U. S., 50¢
extra). SAVE A DOLLAR.

What’s In Them?

VOLUME 1
An Introduction to Radio
Radio Telephony
The Various Instruments Used in Radio Trans-
mitting and Receiving Outfits

VOLUME 2
Technical Terms Explained
How to Set up Receiving Outfits
Primer of the Vacuum Tube
How to Set up Radio Transmitters
International Morse Code and Conventional
Signals

RELELEL LT EET LR R LY LR TR L T N T TN L ¥ Try pegugn

ORDER BLANK

D New Subscriber
subscriber

I am now an AGE

1

1

1

1

1

{  WIRELESS PRESS, INC, Date

: 326 Broadway, New York.

1

: I enclose $.......... Enter my subscription to
: “The Wireless Age” for one year and send me
: free a set of “An Introduction to Radio.” I alse
: want........ extra sets for some of my friends.

1

: Name ............... 0D 0000000630060 6006060000 Go
1

: Street .......vvunne J N heeereee i,
1

E 081
: State .......... e eeeseeiie e tiian P
1

1

1

1

1

]

1

A-6-24

When writing to advertisers please mention THE WIRELESS AGE
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Big Savmgs

Laboratory Tested
Radio Books

Pick out the books you want and
Buy at these Rock Bottom Prices

i
N
~

WIRELESS EXPERIMENTERS MANUAL

ELEMENTARY PRINCI

&
g
N
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Here is the greatest list of radio books ever pre-
sented. In this list are books that are known and
used the world over.

Our stock room is overcrowded—we must reduce

Regular  Clase

BOOK AUTHOR Price No.

Practical Wireless Telegraphy...E. E. Bucher $2.25 35
Vacuum Tubes ............oo.n. E. E. Bucher 2.25 35
Wireless Experimenter’s Manual.. E. E. Bucher 2.25 35

How to Pass U. S. Government
Wireless Exams. ........... E. E. Bucher a5 10

How to Conduct a Radio Club..E. E. Bucher 75 10

Alexanderson System .......... E. E. Bucher 1.25 18
Practical Amateur Stations....... J. A. White 5 10
Acquiring the Code........ocvvvvnnn Gordon .50 6
Practical Aviation .......... veeadJ. AL White 2.25 30
Prepared Radio Measurements........ Batcher 2.00 30
Modern Radio Operation....... .J. O. Smith 1.75 26
Radio Inst. and Measurements
Bureau of Standards 1.75 26
The Oscillation Valve................ Bangay 2.75 40
Elementary Principles of Wireless—Part 1
Bangay 175 25
Standard Tables and Equations........ Hoyle 3.25 50
Wireless Telegraphy and Telephony.Dowsett 3.50 55
Thermionic Valve .........c..covunn Fleming 5.00 80
Wireless Transmission of Photos. ..... Martin 200 30
Selected Studies in Elementary Physics. .Blake -2.00 3¢
Operation of Vacuum Tubes in Radio
Brown .35 4
Technical Instruction for Wireless
Telegraphists. .. Hawkshead and Dowsett  3.50 55
Elgie's Weather Book........ouevnetn Elgie 2.00 20

1—“' mcmuuw:s 15 canTS

This gives you the
chance to buy these books at a tremendous saving.

the weight per square foot.

Take advantage of this opportunity to complete
your radio library.

Regular Clase
BOOK AUTHOR Price No.
Alternating Current Work............ Shore  $2.00 25
Magnetism for Home Study......... Penrose 2.25 30
Radio Directory and Call Book.............. 1.00 12
1923 Year Book of Wireless Tel.
& Tel. (Paper) & pvidewiirs s »eve vas erimene 3.00 20
Lessons in Wireless Telegraphy...... Morgan 35 3

Operation of Wireless Telegraph
ADPATALUS? &2 %uopore o smussilini s g foklon sl Cole .35 |

Home Made Electrical Apparatus
') I (R A S Powell .35 8

Home Made Electrical Apparatus

Vol. 2 Powell .35 3

Home Made Electrical Apparatus
Voli. 3 amaeiiatie o amme S inugprs Powell 35 3

Home Made Toy Motors............ Morgan 35 3

HOW TO ORDER
Select the books you want. Add their class numbers
together—multiply by five—that's the price you pay. The
saving is evident at a glance. This is a real opportunity.

Include a year's subscription with your order.

AND GET ANOTHER BARGAIN'

THE WIRELESS. AGE
Regular Price $2.50 a year—Class No. 43
Postage outside U. S. 50 cents extra

Send all orders to

WIRELESS PRESS, Inc.

326 Broadway New York City

When writing to advertisers please mention THE WIRELESS AGE
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'BASEBALL SCORES BY RADIO

SAY THE RADIO BUGS

ASEBALL fans the country over will be counting on Radio this

year more than ever before. Most Radio fans are baseball fans.

Every one of them should see that his new set of Kellogg
radio parts is ready in time for the baseball scores.

Get the Sport records and scores quickest by Radio—build your
set of Kellogg radio parts for dependability and economy.

There is a certainity of satisfaction with Kellogg as shown by
records of this equipment in use. Kellogg transformers rank among
the best. To hear them in operation is to want them. Kellogg
tube sockets give tne utmost of service, while Kellogg switch arms
and knobs are in a class by themselves for quick assembly, low
resistance and satisfying operation.

Kellogg variable and fixed condensers, variometers and vario-
couplers are all designed and built to give the satisfaction which the
word Kellogg expresses in the electrical apparatus field. Kellogg
rheostats have but one movable part. They come in six and twenty-
five ohm resistances, easily interchangeable. They are simple, yet
vary in control on the half turn of the resistance element. Kellogg
DX head sets are known wherever radio is in the air. They are
built mechanically and electrically for long service, sensitiveness,
extreme lightness in wearing, and handling does not affect their
tuning. They have Kellogg solid bakelite shells and are furnished
with the Kellogg famous receiver cords of which many hundreds ot

thousands are in use to day in the telephone field. Kellogg radio
parts are especially suitable in portable sets because of their strength and high
class manufacture. They will stand rough handling as will no other radio equip-
ment and yet have the range and afford the selectivity, in the limits of the circuits
used, surpassed by none.

If you don’t want to bother to pick out the parts for your favorite hookup buy
one of our Radio Kits which include all the necessary and suitable parts including
two stages of audio amplification; you can select the tuning units, as you desire.

This summer as never before radio will be heard in every summer resort and
camp. See that your set is made of Kellogg radio parts.

Specify Kellogg Radio—

Use—1Is the Test

KELLOGG SWITCHBOARD
& SUPPLY COMPANTY

1066 West Adams St , CHICAGO, ILL.
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Founded 1892 Specialists
HENRY M. SHAwW in
President
Moulded
e S R BAKELITE
and
“Shawlac”

The Guarantee of Quality

A Message to Manufacturers of Radio Equipment

Growing competition and rising manufacturing costs emphasize the
advantage of dependable standards:—

Quality—Quantity—Service

The increasing demand for these advantages has induced many manufacturers
of Radio equipment to

STANDARDIZE WITH <E5

Guaranteed Quality

MOULDED BAKELITE and SHAWLAC ||

Insulation I

A Continuous

24 - HOUR PRODUCTION

guarantees quantity
with a minimum mold investment

A staff of experienced research, production and sales engineers
guarantees service
We do not compete with you by selling wholesale or retail. We manu-
facture from your molds exclusively for you.

Place your orders for molds and parts now and eliminate delayed pro-
duction necessary for Fall and Holiday demands.

Irvington-Newark, New Jersey

Cleveland Office New York City
Stuyvesant Bldg. Sales Representatives 154 Nassau Street
Benj. Phillips Havekost & Simonds

When writing to advertisers please mention THE WIRELESS AGE
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Fullest Measure of Undistorted °Uolume

When you go to the theatre or to a con-
cert you expect to hear every word of the
program.

There is every reason to be
equally exacting in your de-
mands for clear and loud re-
production of radio broadcast
programs.

I"'o obtain the “fullest meas-
ure of undistorted volume™ it
is necessary for your receiver
to deliver to the diaphragm
of vour loud speaker or car
phones audio irequencies
which will produce the max
i volume and purest quality of tone.

This depends directly upon the efficiency
of vour audio amplifying transformers.

The General Radio Co. type 231-A s
distinetly a quality transformer—of high
electrical and mechanical efficiency.

FFeatures contributing to its superior
performance are:—

“Products of Proven Merit”

Type 231-A
Audio F. A. Transformer
“Best for All Stages”
Price $5.00

T
S

cAudience
Low loss steel used in its core construc-

tion permits greater volume without dis-
tortion.

1

Layer winding properly in-
sulated and impregnated pre-
vents short circuiting of turns.

Air gaps in core avoid dis-
tortion.

Unbreakable feet with con-
venient mounting holes make
the transformer rugged and
casier to install.

Heavy leads with soldered
connections eliminate losses
from poor contacts.

The 231-A transiormer has a high and
flat amplification curve which means that
amplification is nearly uniform through-
out its entire audio range—making it best
for all stages.

Turns Ratio 3.7 to 1. Impedance 10 to 1.
Price, mounted, $5.00

Write for instructive folder “Quality

Amplification” and Radio Bulletin 917-W.

GENERAL RADIO COMPANY

Manufacturers of
Radio and Electrical Laboratory Apparatus
MASSACHUSETTS AVE. AND WINDSOR ST.

CAMBRIDGE MASS

GENERAL RADIO (o

When writing to advertisers please mention TIIE \WIRELESS AGE
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THE PERFECT REPRODUCER

SUPER
TRANSFORMER

31/4,-1 RATIO

.00
& Audio Frequency

6-1 RraTio

$4.50

Did you ever think what a vital part of your
phonograph is the little reproducer which rides
on the record? The most elaborate phono-
graph made, with a poor reproducer, would be
worthless as a musical instrument.

The reproducer of your radio set is your amplifying transformer. The
musical qualities of your set depend largely upon the ability of your trans-
former to exactly duplicate the incoming signals.

Many manufacturers of amplifying transformers have been devoting their
entire efforts in developing great amplification regardless of tone quality.

Thordarson amplifying transformers are designed and built with one pri-
mal aim,—perfect reproduction. The Thordarson super transformer is a
product of the combined efforts of Thordarson engineers and nationally known
tone experts and musicians, who were satisfied with only the best musical re-
production obtainable.

Thordarson amplification puts the finishing touches into your receiver,—
that “breath of life” which you have so long sought. It actually brings the
broadcast artist into your home.

Leading manufacturers of receiving sets, such as Kennedy, Zenith, Cutting
& Washington. Radiodyne, and many others, use Thordarson transformers.

Ask to hear a set using the Super Transformer and you will be convinced.

Even Amplification over the entire musical range

THORDARSON

CHICAGO ILLINOIS

When writing to advertisers please mention THE WIRELESS AGE
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summer/

T remendous z’mprovemmts m sem/z'ng and recez’w’ng
combine with better programs to prow'a’e

the best of radio fun!

This is indeed a radio summer! The vital interest of the presidential campaign—
waged right in your own home. The glorious and inspiring church services. The
important sporting events, market reports, home hints, intensely interesting talks,
gay music—all these diversions are brought directly to you.

Why Sending
Is Better

Last summer many high power
broadcasting stations operated
on a single wave length. This
summer they are spread over
a wave band. You may choose
at your will. Sending stations
have greatly increased their
power and are spreading their
programs over many more
miles. Broadcasting from in-
terconnected stations includes
many people who would form-
erly have been deprived of the
unlimited pleasures of radio.

For sixteen years the Brandes name
has consistently stood for service
—for skill—and dependability.

Table-Talker . . . $10.00
50¢ addisienal west of the Rockies
In Canada . . . $14.00

Navy Type Headset . $ 8.00
In Canada . ., . . 11.00

Suptrior Headses . . $6.00
InCanada . . . . 7.00
- !

W

Why Reception
Is Clearer

Setshavebeenvastlyimproved.
They are more keenly selec-
tive, more sensitive, more sat-
isfactory generally. Vacuum
tubes have been re-designed,
new circuits have been devel-
oped. New loudspeakers, as-
suringaccurate anda true repro-
duction, have been put on the
market. In fact, the combina-
tion of finer programs, stronger
sending and clearer reception
now makes the marvels of radia
an active part of every day life.

All Brandes Products are sold
under a money-back guarantee
by reliable dealers everywhere.

Y Ia)

.

Brandes

e The name to know in Radio

When writing to advertisers please mention THE WIRELESS AGE
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MICARTA

e REG. U. S. PAT. OFF. —

Ideal Jl:daterial
Radio Construction

Micarta tubes, plates and other forms are appre-
ciated by both amateur and professional builders of
radio sets. Both know that Micarta affords that
splendid insulation so vital to perfect receptivity
They know Micarta is not a substitute, but a better
material.

Micarta is easily machined, drilled and punched.
It takes a high polish. It does not expand or shrink
due to contact with oil or moisture.

Get Booklet F 4566 entitled “A Material of Endless
Possibilities.”

Westinghouse Electric & Manufacturing Company
East Pittsburgh Pennsylvania
Sales Offices in All Principal Cities of the
United States and Foreign Countries

Westinghouse

When writing te advertisers please mention THE WIRELESS AGE
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A new Magnavox
that will broadcast
satisfaction fo the radio world

ere's big news
‘on the air”

The supreme achievement of Magnavox engineers rep-
resented in a reproducer of truly exquisite tone quality.

HE cfficiency, the appearance and the price of this new
instrument clearly reflect the research and production
facilities of The Magnavox Company, largest builders of

. i - Requires
radio reproducing equipment in the world.

no Battery

Its exquisite tone quality results from a further perfecting
of the Magnavox semi-dynamic operating principle—mag-
netically balanced armature, improved diaphragm and
extremely high resistance winding.

Beautifully finished in dark enamel with gold high lighting,
the graceful appearance of M4 suggests its use in the most
dignified surroundings.

The amazingly low price of this Magnavox Reproducer establishes
an absolutely new standard of value in the radio industry.

THE MAGNAVOX CO., OAKLAND, CALIF.
New York Office: 350 West 31st Street

Canadian Distributors—Perkins Electric Limited, Toronto, Montreal, Winnipeg

£ AGNAVOX A

The Reproducer Supreme =~ *

When writing to advertisers please mention THE WIRELESS AGE
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h i‘ OUR new broadcasting stations this sum-
mer is the contribution of the British
Broadcasting Company to the delight of

the DX hounds. British radio fans are as deter-

mined as we on this side of the Atlantic to enjoy
broadcasting to the full this summer. While as
for us—we are going ahead with the construction
of seven new Class B stations and have as many
more planned. This summer will find nearly
every fan pracncally in the shadow of a powerful
broadcastmg station and getting clear and satisfy-
ing programs without difficulty.

* * %

OW about Programs? It is natural to

discover analogies between radio and the

stage. Stage programs, of several varieties,
have been the outgrowth of centuries of spectacles.
There were spectacles in the Stone Age. The
Roman populace jeered and cheered at spectacles
in the arena where the program manager put on
hungry beasts and mixed in men and women to
provide human—or inhuman—interest. The mys-
tery and miracle plays, the Elizabethan drama, the
wandering troupes of players—all had their pro-
grams. And radio broadcasting falls heir to them
all. What an unlimited scope for the ingenuity of
radio program managers!

* * =%

T\ HE stage has always had its vaudeville pro-

grams. But vaudeville is not the most sig-

nificant contribution of the stage to civiliza-
tion and human happiness. By the same token,
radio program progress is going to be measured
by the steps it removes itself from the primitive
vaudeville. Admittedly, radio programs must
offer variety. The field of radio listeners is large
and variegated. Programs must please all classes.
To hold listeners, numbers must be short. The
variety program, therefore, is the rule in broadcast
studios. Will it always be so?

* * *

APPILY, some broadcasting stations are

not content to follow the crowd, and are

producing real things often enough to in-
dicate that it is not just happenstance. For in-
stance—Minstrelsy, Past and Present. What
more appropriate framework could be imagined
about which to entwine an evening’s radio con-
cert! We congratulate the station manager who
was blessed with this hap-
py idea. And we hope that
the variations on this mo-
tif will be legion. Like a
golden pageant from the
past! Early minstrelsy;
the first minstrel, David in
the court of Saul; Min-
strelsy at King Arthur’s
Round Table; the trouba:
dours; the Irish minstrels,
Yankee Hill, the first American minstrel; finally
modern minstrelsy otherwise known, we suppose,
as Jazz! How’s this for a musical banquet!

* x %

M [NSTRELSY, Past and Present, is repre-

sentative of only one possibility. There

are many others. And it is pleasant to
note that some program directors are endeavoring
to formulate programs that will possess the neces-
sary variety, but will at the same time evolve and
elaborate a central theme and be expressive of
something. The stations that succeed best in this
effort will capture the most listeners.

HE radio vaudeville, unlike stage vaude-

ville, cannot confine its audience within

four gilded walls and hold them there. If
other stations are likewise sending out variety
stuff which-—so the listener thinks—may be better,
a twirl of the dial will gather in the best from a
flock of stations. No, Mr. Program Man, your
variety stuff will hold us but for a brief half hour
—or less. But, as suggested, there are other pos-
sibilities. Some day there will be less of the vaude-
ville performance, and more of the -carefully
planned radio evening, so unified and complete in
itself, yet so spiced with variety withal, that one
will never be tempted to tune in the other fellow.

I TIEE 4

" OW puffed up our
newspaper  editor
“= < tribe should be!
A prominent individual of
the radio industry has as-
serted his belief that every
broadcasting station should
be associated with and
controlled by a large news-
paper, for, says he, the
corps of editors of a newspaper are well qualified
to know what the public wants. Probably SO.
And if so, why not put the moving picture busi-
ness in charge of newspaper editors? (One news-
paper editor has made a decided success as a
movie director.) Also, why stop here? Let’s put
newspaper editors in charge of our theaters and,
if knowledge of what the public wants is to be
the principal criterion—of our municipal govern-
ments, of our industries. Let’s put newspaper
editors in charge of everything Possibly
it would be well to leave some lawyers functxomng
in our legal system, and some financiers in our
banking, and some engineers in our construction
development, and-—when we get through with
connecting up specialists with specialties, we shall
probably want to see newspaper editors editing,
and broadcasters-—broadcasting. If a newspaper
editor should chance to develop proclivities of the
radio broadcast order, the newer calling will wel-
come him. But why close the door upon a lot of
other talented chaps who are not so fortunate as
to be newspaper editors? Radio broadcasting
wants the biggest caliber men it can find to put in
its studios.

* % %

HE proposed Federal ten per cent. radio tax
failed of enactment, of course. Did anyone
learn of a single argument advanced in its

favor?
* & %

of Federal Judge Smith Hickenlooper—a

public performance, as the framers of the
copyright law understood the term. This decision
in favor of The Crosley Manufacturing Company
in the suit preferred against it by Remick & Co.,
music publishers, becomes thus a noteworthy epi-
sode in the dispute betwesen broadcasters and the
American Society of Composers, Authors and
Publishers over the broadcasting of copyrighted
music. This decision and its supporting reasoning
tallies with the tenor of the argument and testi-
mony presented in the hearings on the Dill Bill,
recently concluded, which were highly favorable
to this bill designed to relieve radio broadcasting
of its present copyright handicap.

RADIO broadcasting is not—in the opinion

www americanradiohistorv. com
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Licensed under Armstrong U, S. Patent No. 1.113.149.

MacMillan Listens to Honolulu
and New Zealand “Tunes In’” California

From a little ice -bound
schooner——eleven degrees from
the North Pole—comes this
message:

“Am very thankful that Arctic Ex-
ploring Ship Bowdoin is equipped
with complete Zenith radio apparatus.
Here at top of world, in darkness of
great Arctic night, we have already
listened to stations practically all over
United States, from Europe, and even
from far away Honolulu. Zenith has
united the ends of the earth.”

—*“MacMillan”

Again, from far-off New
Zealand comes a report of radio

Using ——

Long-Distance Radio

Thenew Zenith 3R
Model 3R e Zenin st
Receiver-Amplifier combines a speci-
ally designed distortionless three-stage
amplifier with the new and different
Zeniththree-circuit regenerative tuner.

Fine vernier adjustmenis —in
connection with the unique Zenith
aperiodic or non-resonant ‘“selector”
primary circuit — make possible ex-
treme Selectivity.

The new Zenith 3R has broken all
records, even those set by its famous
predecessors of the Zenith line. Under
favorable conditions, satisfactory re-
ception over distances of 2,000 to
3,000 miles, and over, is often accom-
plished in full volume, using any
ordinaryloud-speaker. The Model 3R

reception even more startling:

“It may interest you to know that the writer last evening landed
KGO, Oakland, California, between 6:45 and 7:30 P. M. Heard his
call four or five times distinctly, and jazz music. The music was
not ag clear as the voice, but one could pick up the tune all right.
As San Francisco is 6,300 miles from New Plymouth, and only
one tube was used, we think this is a very fair performance.”

—(signed) H. Charles Collier.

The sets used by Captain MacMillan and Mr. Collier
are earlier models—since improved by the addition of
a third stage of audio frequency. These new models,
described at the right, represent an achievement in
radio construction not duplicated in any other set on the
market. A demonstration will convince you.

Write today for full particulars and name of nearest
dealer.

Lenith Radio Corporation

McCORMICK BUILDING, CHICAGO

is compact, graceful in 60
line, and built in a highly finished mahogany cabinet..... 1
The new Zenith 4R “Long-Distance” Receiver-
MOdel 4 Amplifier comprises a complete three-circuit
regenerative receiver of the feed-back type. It employs the new
Zenith regenerative circuit in combination with an audion detector
and three-stage audio-frequency amplifier, all in one cabinet.
Because of the unique Zenith “selector,” unusual selectivity is
accomplished without complication of adjustment.
The Zenith 4R may be connected directly to any loud-speaker
without the use of other amplification for full phonograph volume,
and reception may be accomplished over distances of $85

more than 2,000 MileS.......ooviiiiiiiaieien v eaacnanaans

ZENITH RADIO CORPORATION,
Dept.1-L 328 South Michigan Avenue, Chicago, lilinois

Gentlemen:
Please send me illustrated literature on Zenith Radio.

Nar e e

AdAress........oooiiiiiiiiii s e e

When writing to advertisers please mention THE WIRELESS AGE
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Gvolt
Storage
A

Battery

Eveready

FULL OF

THINGS

Y OU

No. 7111
Eveready
“A" Dry Cell
The best
battery for use
with dry cell
tubes

No. 766 “B" Battery, 2234 volts

More Power for Summer Radio

WHEN you take radio away with you—take Eveready
Radio “A" and “B" Batteries, the batteries whose
great power lasts longer. Remember, summer’s the
time when radio signals are weaker.

Batteries do get used up in time. The ones you've
been using, though partly exhausted, may be satis-
factory for the strong winter signals, but are prob-
ably inadequate for the weaker summer signals.

For instance, use the familiar standard 2215-volt
Evercady "B’ Battery No. 766. It has variable taps
for “soft” detector tubes. Put two, three or four
in series to provide sufficient power for amplifiers.

To light the filaments of your dry cell vacuum
tubes for the longest time, use Eveready Dry Cell
Radio A" Battery No. 7111. The Eveready “A"
will astonish you by its long-sustained vigor. It is
advisable to use two Eveready “A’s” connected in

Informative and money-saving booklets on radio batterics sent free on request.
you have any questions regarding radio batteries, write to G. C. Furness, Manager, Radio
Drvislon, National Carbon Company, Inc.,

multiple for each WD-11 or WD-12 tube-—this gives
the economical “eighth™ ampere drain per cell which
insures maximum economy and longer life. For sets
employing one to three UV 199 tubes use three
Eveready Dry Cell Radio “A™ Batteries No. 7111
connected in series.

The greatest electro-chemical laboratory known
created these famous dry cell batteries on which radio
largely depends. The experience of thirty years in
battery making stands back of them.

Eveready Radio "A™ and “B" Batteries—lively,
peppy, long-lived producers of power.

For your light-weight sets to take camping or on
hikes, Eveready has suitable small batteries.

Manufactured and guaranteed by
NaTtionaL Carson Cowmpany, Inc., New York—San Francisco

Headquarters for Radio Battery Information
Canadian National Carbon Co., Limited, Toronto, Ontario

If

198 Orton Street, Long Island City, N.Y.

SHOULDN'T MI1S§S§"™

No. 767
“B" Battery

eVEREADY

Radio Batteries

~they last longer

When writing to advertisers please mention THE WIRELESS AGE
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America’s Foremost Radiophone Review”™

eA Radio Reverie of Summer

stations are planning elaborate
summer programs. Programs that will be broad-
cast with increased power. Programs of culture;
of education; of entertainment.

The ocean waves will be broadcast from
Atlantic City. The swish and boom of the break-
ers will reach the bed-ridden folk in hospitals.
The Democratic and Republican National Conventions
will be held in New York and Cleveland during the month of
June. While milling thousands swelter under auditorium
roofs, radio millions will enjoy the Convention highlights
under spruce boughs, on club verandas, in lake boats, and on
front porches of an evening.

Summer sports, baseball, tennis, and boat races will go

—— % ROADCAST

on, the air. The open air band concerts of the parks will be
broadcast.
All to be had for the tuning-in.

[0 0/c) )

East or West is the seashore.

With the long rambling “Ls” and the wide, banistered
porches of the sea-side hotel come our memories of the gala-
day throngs leisurely strolling about on the spacious board
walks. A group here, and a group there, discovering a gaudy
array of souvenir booths with their baubles of canes and salt-
water taffy temptingly arranged on tinseled shelves; gay little
parties beneath red-striped awnings, scattered about on a
green lawn; sober groups tucked away in the corners of the
cool Palm Grotto; twos and threes, with tanned faces and
sunburned arms, clad in vari-colored bathing suits lounging
under the umbrellas stuck in the white, glistening sand, or
racing down the beach and out into the breakers; music and
gay laughter floating across the water from yachts idling off
shore.

g Glance again at the gay caparisoned seashore resort.
radio is there, because it adds to the things we like best.
R

Early up and out on the porch to see a sunrise in the
mountains. We lean against the bark-log rail and strive to
pierce the lavender shadows still hovering over the valley.
two thousand feet below. The clear, translucent surface of
Mirror Lake, streaked with shades of crimson and blue, re-
flects the heightening color of the morning sky. The ever-
greens and mountain ash on the distant shore carpet the
valley like a rolling, moss-covered tundra. And up the moun-
tain side they straggle out into squat bushes, then become
more distinct as they reach the timber line. A riot of bright
colored flowers cover a hillside that had been swept by a
forest fire.

The

The sky has become a clear azure, with but one pink
streamer melting into the zenith as the last remnant of a
glorius sunrise warns us that another day of activity has
begun. Hikes to be taken; long tortuous trails to explore; a
picnic lunch on a rocky peak; a line cast into the icy water
of a trout brook; a dip in the lake; and back again under the
cool roof of pine boughs, to a supper of venison, and a dance
in the evening. An evening of music that our radio provides.

The fascination of a city’s pleasure in the wild, untamed
realm of the mountains.

(B 00 S5

In an out-of-the-way corner, only known to vacationists,
we have found an inland lake. A modest summer hotel is
tucked away at one end. Around the bend, where the trees
overhang the water edge, we find small screened-in cottages
sheltering a neighborly group of families, crowded ard happy,
released from the inhibitions of side-street society, the ruth-
less tyranny of town existence.

We can spend a lazy, care-free afternoon on the porch,
reading a novel, or listening in on the radio. Or perhaps
we’d rather fish, With a box of tackle, a pail of minnows
and a portable receiver, we can row from shore, and to the
strains of an orchestra troll for pike.

In the evenings we have the best in news and entertain-
ment by radio. On a Sunday we gather in the old fashioned
parlor of the hotel for the religious services broadcast from
the temples of worship in the great cities.

We have the best of our civilization in the peace and
quiet of woods and lakes.

[ 8205 S84

Those of us who are city-bound-—shackled to a desk in
the oven heat of an office building, grinding away under the
irritating draft of an electric fan—those are the ones of us
who will know the value of radio this summer.

We can find surcease from the tense, vibrating grip of
the day's business at our radio of an evening.

We can have a garden party, or a lawn féte, during the
longer daylight evenings. The best metropolitan hotel or-
chestras will play for us. .

We can lounge on our front porch and listen to broad-
cast talks on week-end motor trips; where to go. and how:
when to go, and why.

.On a Sunday we can drive to the neighboring woods for
a picnic lunch. And under the spreading branches of an oak,
listen in to religious services, mingled with the strains of an
organ. the best of majestic cathedrals brought to us in the
sanctity of peace and rest in the open air.

www americanradiohistorv com
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Enjoying Summer Radio and—

. :
mlio dispelled the loneli-
| ness when getting the
garden ready at this sum-
meyr cottage before the [=-="<
family arrived

Radio has become indispensable in
Boy Scout and Army summer ¥
Excellent results were

IR ' e .
BN § = _ .

A natural cave runs in to the left and can-

not be approached other than down the

rocks as shown. After the radio had been

installed the retreat was transformed into
a homelil:e camp

A\ T'hrough radio, the youngsters are receiving swimming
lessons broadcast from WLIV. These classes are under
the auspices of the Y. M. C. 4.

www.americanradiohistorv.com
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PICTORIAL SECTION

Woodland, Stream and Sea Shore

A bool: of verses, a bit of

lunch and the radio under-

neath o bow—a pleasant

hike the wmore pleasant be-
cause of radio

e T e S i I

This is an example of what can be done with a good
portable set on the camping trip this summer. The aerial
i a single wire thrown over the limb of a nearby tree

d log cabin vacation will have even more
Inve for vadio fans this summer. This
scene is in the dense woods along the
Hudson River

N e S e T S S T T e

wWwWwW americanradiohistorv com

Radio on the beaches this

summer will be a part of

summer vacalioning and

sports. It can best be en-

Jjoyed beneath an umbrella

between times of dips in
the sea

The hours of fishing can be considerably lightened with
a good radio set. This is a siz-tube set. The labor of
carrying the dry batteries was well worth the result
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The Story of a Millionaire’s Yacht.

What Radio

Means to Mr. W. K. Vanderbilt Aboard the ‘““Ara”’

AILORS, aslore, enjoy the privi-

lege of using sea-gotng phrase-

ology to the confoundment and
envy of all landlubbers. Such is a
mark of distinction.

But once a son of the soil climbs
aboard ship—he is an object of pity,
a target for ridicule, a stranger to
Oceanic Jargon, and his criminal ig-
norance is dealt with after the fashion
of the high-seas custom. He is ex-
peditiously squashed, and flung into
the scuppers.

A floor's a deck, a kitchen’s a gal-
ley and a stairway’s a ladder. Every
salt knows it, down to the last sea-dog
who has roamed the highways and the
hyways of the seven seas.

So we’d better look sharp to our rig-
gin'—we’re going on a cruise. The
cruise of the Ara.

A trim little yacht, the 4ra. 213 ft.,
fore and aft, with a water displacement
of 830 tons, equipped with two 1,050
. P. Diesel engines and run by a crew
of thirty-two men and officers.

The Commodore, W. K. Vanderbilt,
railroad financier and scion of the well
known Vanderbilt family, purchased
the Ara following the Great War, and
refitted the yacht to suit his needs.
Since the total cost was approximately
$500,000, one might gather that vacht-
ing is. indeed, a luxury. And one is
correct—members of the crew consider
it a luxury to work on the A4ra.

Four hoats are swung on davits: a

By William A. Hurd

thirty-foot motor cabin-launch for the
Commodore’s private use, an eighteen-
foot motor dinghy, a twenty-foot
motor launch, a twenty-six-foot life
boat, and between them, on the
superstructure, waterproof lockers con-
tain rigging, auxiliary storage batteries
and jars of diluted formaldehyde in
which fish specimens are preserved.
Nothing to inspire romance there.

The Wireless Age is indebted to
Mr. W. K. Vanderbilt’s kindness in
allowing the writer to go on board the
“Ara” in order that a description of the
yacht and particulars of the log might
be combined in a story. By way of
enlivening the story, the writer has on
his own initiative added a touch of
romance.

Strolling up to the pilot house, signs
of life become apparent as the wheel
and engine room signal controls are
uncovered. The Mate bends over the
gyroscope compass checking its work-
ing order. When asked, he explains
that unlike the magnetic compass, as
of old. this one operates electrically
from a gyroscope located in the bot-
tom of the ship.

Stepping into the chart room, we
find a sailor putting the finishing
touches to his brass polishing. The
Second Mate is checking the chronom-
eter and arranging the great number
of charts and maps. Here. every in-
strument practicable to navigation may

20
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be found.
cate

Out on the bridge an electrician is
testing the electrically controlled
Sperry searchlight, fastened above on
the foremast. This light is the most
powerful built for ships, capable of
throwing a strong beam of light sev-
eral miles.

Leaning over the rail, an increas-
ing hustle and bustle is observed. A
pungent odor of whale oil drifts up
from below where it is being rubbed
on to metal parts that are exposed to
salt spray. The davits creak and groan
as the provisions are swung aboard.
Up forward one of the Boatswains
leans against a canvas-covered gun.
listlessly checking the supplies as they
come over the bulwarks. An almost
imperceptible motion of the yacht is
detected as she idly swings at her moor-
ing.

Below, the crew’s quarters occupy
most of the forecastle. Just aft are
the officers’ quarters and the radio
station.

Steffen F. Nielssen, a World War
veteran, is in charge of the radio sta-
tion. Before the war he attended one
of the prominent universities in Ger-
many and is conversant with several
languages. His first schooling in ra-
dio was under the personal direction of
Poulsen, inventor of the Poulsen arc
transmitter. Later he conducted the
radio research work in the laboratories

And frequently in dupli-
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of the University of Texas Tor a period
of two years.

Just now, he is wholly absorbed with
the intricate circuits, looking for a
broken wire. a loose connection or any
weak point that might cause trouble
at|sea.

So we'll ook around aft where the

steward’s quarters arc located. In these
quarters accommodations are provided
tor six stewards and chef. .\ laundry
is also provided helow.
*Amidship s a large music room
lll){l\lri()llsl_\’ furnished with a gray plush
carpet. overstutied lounge and chairs,
rare mahogany pieces. a grand player-
ptano. a console  phonograph.  floor
lamps. a large bookease contamning val-
uable editions, and side-wall candle
fixtures.  Loud speakers  can be
“plugged in” at convenient outlets con-
nected by direct wire to the broadeast
receiver which is located in the radio
operating roon.

Stepping out of the music room, the
passageway leads aft hetween cases of
sea and bird specimens, racks of fire-
arms, some of a special sort, and lock-
ers of nearly every conceivable kind
of fishing tackle. A sportsman’s yacht,
and no doubt about it.

Throngh this passage. entry is had
to; the sleeping accommodations  for
the guests.  There are six suites, each
with private bath. The beds. dressing
tables, desks, cabinets and chairs in
eath suite are of a uniform style, In
one, mahogany, another Dbird's-cye
maple, and others, walnut, oak and
various costly woods.

Leading up the ladder. we may step
info the card room appointed in the

THE CRUISE OF THE

STATEMENT FROM MR. W. K.
VANDERBILT

“It is a pleasure to state that radio
has been a useful hobby as well as a
really worth while diversion.

“At times I am several thousand
miles from home and the office. In
the past I have been at a loss to know
what might have happened during my
absence, and the knowledge that some-
thing might be wrong has frequently
been uncomfortable since I would not
hear of it until many days later. But
now I am in constant touch with home
affairs, and possible business matters
that might require immediate at-
tention. And this is possible through
Xw modern radio equipment on the

ra.

“The reception of news has added
much to the comfort of my crew,
guests and myself. Through the
agency of radio we enjoy a daily
newspaper on board the yacht, how-
ever far from the land.

“From a navigating standpoint radio
has proved invaluable. The Direction
Finder has been a great aid in coast-
wise sailing. We feel that when with-
in 50 miles of two stations our position
can be checked within a degree.

“The time signals and the weather
reports, and the fact that one may
communicate with the outside world,
have all added to the pleasure of a
cruise.” —W. K. Vanderbilt.

fashion of a “‘club room™ coziness.
ITeavily cushioned benches surround a
table, and panels of matched grain form
the walls or bulkheads.

The galley (kitchen) is a model of
spotlessness, where Commodore Van-
derbilt's private chef reigns supreme.
The prepared meals are sent below, for
the officers and crew, and above, for
the guests. on a dumb-waiter. Should
any of the company be delayed, the
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food is kept warm in an electric heater.

On the main deck is a large and
airy dining saloon which is connected
with the pantry from which the food
is served. The table is pivoted on gim-
bals so that it remains on a level plane
when the yacht rolls and pitches in
high seas.

Going below again, we see the ice-
boxes. They resemble the finest in a
metropolitan hotel.

Provisions are being stored away for
this cruise—chickens, meat, canned
goods and an infinite variety of deli-
cacies that make our mouths water.
merely to contemplate the good “ifeeds”
ahead.

But our epicurean reveries are in-
terrupted by a shrill whistle from
above. llaving gleaned enongh sca-
etiquette and ship manners by this time
to know that a whistle sounded por-
tends something of significance, we
scramble up the ladders to investigate
the cause.

Commodore \anderbilt has come
aboard. Brisk, orderly activity is evi-
dent at every turn. The Commodore,
having been a Commander in the Navy,
always insists that precise conduct
should be the mark of efficient man-
agement aboard the .1ra. And so it is.

His first concern, before casting off,
is about the navigation equipment.
Then below to inspect the radio.

The radio apparatus is a duplicate,
throughout, of that on the Majestic of
the White Star Line.

Three transmitters are installed; a
114 KAV, tube transmitter, a 14 K.W.
spark transmitter of the quenched type
and a smaller spark transmitter, rated

Steffen F. Nielssen, the operator aboard the “Ara,’” at work,

two receiving sets and loud speaker (above) and the main spark transmitter (partly hidden by the operator's head). Above the main transmitter is the
emergency spark transmitter and to the extreme right is the switchboard, and below, the motor-generator starter.
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Left to right is the C. W. transmitter, the direction finder and gyroscopic compass, the
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at % to Y% K.V, intended for
cimergency use, or for low power trans-
mission.

A motor-generator supplies the pow-
er for all three transmitters.

The switchboard carries all the con-
trol switches for the main set and the
cmergency power. Dbesides providing
niecans for charging the storage Dbat-
teries.

Two receiving sets provide the
traffic and broadcast reception. The
broadcast receiver is connected to a
three-step power amplifier.

Mounted on the table is a radio di-
rection finder that is often more ac-
curate than navigation instruments.

Next to the direction finder is a
“repeater,” part of the gyroscopic
compass system.

Although atmos-
pheric conditions.
and many other fac-
tors, largely deter-
mine the range of
any radio equipment,
the apparatus aboard
the fre consistently
maintains a trans-
mission record of
1.500 miles.

Commodore Van-
derhilt. well pleased
after his inspection,
climbed up to the
bridge. questioned
the Staff Captain on
some matters per-
taining to the general working order
of the ship. and then gave orders to
cast off.

A bell sounded — the engines
throbbed — the water boiled and
churned away from the stern—the Ara
swong gracefully from the dock—her
nose pointed seaward —long. Dblack
rolls Dbreaking into swirling eddies
broadened out into a fan-like wake—
the topmasts like slender. artistic- fin-
ger tips seemed to inscribe the words
ROMANXNCE and ADVENTURE on
the moist niirror of the sky.

The -ra slipped down the Hudson
River. tooting her course through a
maze of ferries and tug-hoats: down
between the batteries of wharves and
docks: down between sheer cliffs of
brick and steel buildings. The evening
settled into deepening twilight; lights
began to twinkle: red lights. green
lights and white lights drifted across
the water; the New York skyline
melted into a fairyland of gleaming
jewels and towers; the far-off. muffled
roar of the great city drifted out as
from an enchanted world; perhaps it
was the trumpeting of heralds from the
turrets. proclaiming the freedom of
souls from another day’s toil.

Across the harbor, out into the ocean.
the 4ra nosed along, pointing toward
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beacon lights. then following the boom
of buoy horns; still out. around Sandy
Hook, and at last, straightaway, due
South!

The following day. the .{ru pulled
up in the sheltered water oi Chesa-
peake Bay long enough to cast over
some lines. But fisherman’s luck had
staved ashore. Other than three or
four small sharks—disparagingly re-
ferred to by the natives as dog-tsh—
the only catch that furnished any ex-
citement was a sting-ray. This fish.
very much resembling a kite. its mouth
about where the kite-string would be
attached. spread itself out in such a
manner that a three-foot board, hauled
broadside through the water. would
have offered less resistance.

The Commodore wished to send a

Most of
the guests
went a-

his
toric for-
tress  at
Fort Jef-
ferson.

few radiograms, so a day was called.
The vacht headed out to sea again. and
Niclssen cut in the broadcast receiver
for the daily DX dozen.

In the music room. the Commodore
and his party enjoved a concert from
New York. while the crew. helow.
listened in on another loud speaker.

lFour bells sounded on the bridge.
Simultaneously the time signals from
Arlington flashed the long dash for
10:00 P. M. In the chart room, the
Mate checked the chronometer, and
then sent the Quartermaster below for
the weather reports. Such was the
nightly ceremony that radio had dedi-
cated to the precise art of navigation.
It was a solemn affair because 1t was
important. A ship at sea must not be
left to the caprice of human judgment.

* % %

The A4ra arrived at Jacksonville with
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no mishap and a record ot fine weather.
AMilk  and  fresh vegetables werce
brought aboard. And then the crew
set to the task of scrubbing and paint-
ing until the yacht. from topmast to
keel. was as ship-shape as a Do's'm
coull wish.

Tae following day. the .[ra slipped
into the harbor at Miami and dropped
anchor to await the arrival of the
guests,

On the way in. one of the sailors,
who had been up in the rigging. swung
out on a cable and waited. A\ few
mmoments later a schooner hove along-
side on the way out to sea. The sailor,
hanging in mid-air. let go. He soared
out over the bridge. gripping the cable
with his hands and onc leg hooked
over the top. He soared out over the
pilot house and down: down with in-
creasing velocity: down with a crash
to the deck.

The men aboard the schooner had
watched, spellbound.  An  old =alt
rushad over to the rail. and with
cupped hands to his mouth. yelled.
“Good work, sailor.  Detter ship over
o a square-rigger afore your sea-
Farnin® runs amuck !

The sailor grinned acknowledgment.
e had been educated on a sailing ves-
«¢l. sud he knew that old timers, alone,
would understand
the urge that had
prompted his little
display of vanity—
or perhaps it was
pride. He looked
at his hands. The
palms were scorch-
ed by oakum. and

raw. He grinned
again.
The Mate. who

watched the epi-

sode from the
bridge. also grin-
ned.

Two men aboard
the .re had known
of hanging to a yard-

the wild thrill
arnt, taking in a reef against a driving
storra, the canvas tearing the flesh
from  clutching fingers. the topmast
slashing through the darkness in ter-
rifving arcs.

The guests came aboard in the eve-

ning.  Under the clear, Florida moon
the party danced on the quarter-deck
to tle strains of an orchestra broad-
casting from New York. Around mid-
night the music stopped. Stewards
bhrougzht chairs and cool drinks, and the
guests gave themselves up to the lux-
ury of reclining beneath the high, star-
dotted vault of a Southern sky. Re-
freshing zephyrs skipped across the
deck. The soothing trickle of water,
hreaking against the bow. whispered
strange varns of the sea. Delicate,
phosphorus-streaked patterns of lace
spread over the surface, glowing and
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fagling, the halt-formed pictures. ever
elysive, always beyond the grasp of
intrigued fancy.

I\ steward came up to announce that
the operator had managed to tune in
another orchestra. broadcasting on the
I"acific Coast. And did they wish to
damee z They did!

An hour later, the party had to re-
tréat to the music room to continue
their dance because of the mist that
had settled over the harbor.  And the
dance continued until the last broad-
cast station had closed for the night.

In the morning. the ~lra left Miam
fur Key West for fuel.

Key West is south of  America—
1.500 miles south of New York—and
vét it is indubitably a part of America.
It is. in fact, disappointing.

The lTow wonden houses have wide
verandas supported by pillars resembl-
ixig the  tropical abodes of a l.atin
people. But they snmck of our own
familiar architecture.

Here and there, a gracetul palm tree
rises from the curb, the delicate plume-
like branches drooping and swaving in
the constant sea breezes, lFor a mom-
ept, one can picture the olden davs
when pirates took refuge in the bosom
of these coral islands, scarcely rising
above the ultramarine blue of the Car-
ihbean.  Then dis-
tllusionment. The
swarm of automo-
Ijles clogging  the
strect  corners  are
very modern, Auto-
mobiles can even
destroy the tranquil
memories and jeal-
ously guarded tra-
ditions of a sleepy.
New  England  vil-
lage.

Year - round
prevalence of mos-
quitoes and the
acute lack of drink-
ing  water irritate
the visitor from the States. The
natives, however, accept the two evils
with a resignation that surpasses the
cpmpre]wnsion of restless, American-
horn citizens who are frequently guilty
af acceptance without reason, but never
resigned.,

Innumerable eigar factories clutter
the island, Modern factories, well ven-
tilated by the steady hreezes enjoyed in
Key West, less pretentions structures
dm\'n the side streets, and small, single
ghanties tucked away in stufly corners
of the town, all house the great indus-
try of this natural focus point of ma-
terial, maker and consumer.

Twa  sailors from the Ara went
ashore with a misconceived idea of Key
West generosity, and a goodly share of
blissful ignorance. It occurred to them
that a casual tour through the plants of
better cigar manufacturers would re-

THE CRUISE OF THE “ARA"™

sult in pockets full of brands ordinarily
beyond their means. They found the
factories  extremely cordial—almost
grateful for such unprecedented con-
cern from two perfect strangers—but
courtesy in a KNev West cigar factory
does not include the ritual of tucking
samples into comfortably receptive vest
poclets.

While the guests aboard the .lra
sauntered about the town, oil was
pumped into the tanks. located in the
sides of the vacht.

A sponge boat had just returned
from an expedition in the sadly de-
pleted sponge fields of the Florida
Kevs. The boat reeked with the putrid.
nauseating  odor of decaved animal
matter,

The fra left Key \West for a run
around to Fort Jefferson, Some of the

The chase
afrer the
qucer “bal-
loou™ fish
resulted in
the catch
of a large
jewfish

cuests went ashore to see the old his-
toric fort of Civil War days.

The few who remained on the vacht
whiled away the time by fishing ofi
shore. Three small fish were caught,
hardly worth saving, so they were cast
out into the water. But one swelled
like a balloon and floated away on the
tide. .\ hoat was launched to recapture
the strange specimen.

Although the balloon-fish could not
e found after a diligent search along
the course it had been last observed
floating out to sea. a large jewfish
was caught on a troll-line. This was
hrought back to the dock, cleaned and
preserved  for  the  Commodore’s
museuni,

The following day. the -ra was
headed around and sct on a course
for Nassan in the Dahama Islands.

Before land was sighted a strong
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trade wind blew up from the \West
Indies. Its velocity increased steadily,
followed by giant rollers that broke
into whitecaps. The vacht plunged.
nose first. into a towering wave. She
hesitated for a brief instant: a sheet
of green water splashed up from the
how and swept across the bridge: the
~hip quivered, and then rose with a
sickening sweep; up, and faster: she
paused ; and then dropped like o meteor
mto a vawning chasm; dropped like a
thing gone mad. !ead on into another
mountain of water. The hridge was
again swept with a drenching wave,
Cold, foam-tlecked water washed over
the deck. The air was filled with chill,

sticky spray that forehoded “weather”
during the night.

“IPretty mean
mused.

out.” the Captain
“Barometer's dropping like it
didn’t know it had a
hottom.” 1le¢ had
addressed no one in
particular, hut the
Milot langhed.

“Don’t worry,
=i Captain,” the Mate
- bantered. “there’s a
hottom to cvervthing

-even the oeean,”
Al atternoon and
well into the evening,
= the Commodore
2 checked his bearings
. on the radio direc-
tion finder. A1 9:30
the storim broke with
a fury approaching

a typhoon.  Rain poured down in solid

sheets of water, twisted and lashed by

the wind.

The telephone rang in the pilot
house. The Commodore grabbed the re-
ceiver, histened. and then shouted the
command  to  the Quartermaster:
“Turn the searchlight on the loop
acrial of the direction finder! lt's
broken!  Niclssen calling!™

Then turning to the Mate: “The
operator has to stay at the radio—any-
one ahoard who can repair that lonp—
right =”

The Mate remembered the sat'or
who had risked his life in Miami mere-
Iv to prove his scamanship. “.\ve,
<ir." he replied, then called the man
up. curtly explained the trouble, and
sent him out to do the joh—right.

Under the glare of the Sperry light,
the seaman worked fast. cthciently.
e seemed to be hardly aware of the
raging elements. He had the wire. A
quick splice and it was fastened to the
insulator, e slipped to the deck be-
low, and was swallowed in the dark-
ness,

A moment later he reported in the
pilot house: “Done, sir.”

The Commodore smiled. “Good ! \We
need that direction finder tonight. Bet-
ter report in the galley for a bowl of
Java.”
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Radio for Boatman, Motorist or Hiker

Practical Vacation Pointers

The author is a practical boatman and has installed radio on boats

of all kinds.
automobile trips.

HIZ perpetual grouch, who goes
around broadcasting the fact that
radio is doomed for a terrific
“bump” during the coming summer, is
going to have a rude awakening, one of
these fine mornings. He is going to
wake up and find that radio has taken
hold of the popular fancy more than
ever and that radio and vacation are
practically one and the same thing,
The forehanded radio fan is the fel-
low; who has made preparations far in
advance, who has spent about half the
winter in preparing and building a
good set which he can take along with
him on his vacation, or on his week
end outings, whether they be on the
water, by car, or just plain “hikes.”
Such a man as this has had time to
study the situation and the circuits
and, by now, he is pretty well versed in
what 1s what in the way of summer-
time radio; but there are always hun-
dreds who have not looked so far
ahead and it is to this class that this

An automobile trip will not be complete this summer without a radio set.

By W. F. Crosby

article should have its particular ap-
peal.

Broadcasting seasons change, just as
in any other industry, and the leading
broadcasters are planning some fine
things for the hot evenings. Dance
music will predominate and what could
be more enjoyable than to be anchored
in some snug cove for the night with
the old loud speaker pouring forth the
strains of the latest dance hit. Or you
might be tucked away in a tent, some-
where in the mountains, possibly during
a rainy stretch. The morale of the
whole camp will be brightened up if
only a good radio receiving set is on
hand, and. it might be added that good
mustc, under such circumstances,
sounds about twice as good as it ever
did before, or will again.

Oh, yes, it is quite possible to make
up small portable sets which can easily
be transported on the back, and such
little sets as this are frequently even
niore efficient than their larger broth-
ers.

-
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He is a practical radio man and has used radio on
He tells just how it was done; just what to avoid

Consider the little UV-199 and what
it makes possible. Here is a tube which
draws such a small amount of energy
from the “A” battery, that it is pos-
sible to run it from an ordinary flash-
light cell! With such a set as this,
employing several of these tubes, you
will be able to have an outfit which will
weigh next to nothing, when we stop
to consider the more cumbersome bat-
teries required with the six-volt tubes.
Even the ordinary dry cell tubes, such
as the WD-11 and WD-12, require
larger and heavier batteries, for the
simple reason that they draw a great
deal more current from the “A” bat-
tery.

If you choose, you can make up a
simple little one-tube set, using a 199,
and the whole thing may be enclosed
in a space considerably smaller than
the average haversack. If vou want
to make use of what is known as a
mercury condenser or a compression
condenser in such a set as this, the
total size of the panel need not exceed

l.‘ f!gl

_r
|

Many a picnic lunch will be more enjoyable accompanied by radio music
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six inches square, by possibly six or
seven inches deep. There are plenty
of simiple circuits to choose from, but
bear in mind that such a set will surely
require an aerial. This will necessitate
some form of reel or winding machine,
where the wire may be kept when it is
not in use. Such a simple thing as this
will never feaze the average radio fan.

Then, if you wish, you may take ad-
vantage of radio frequency amplitica-
tion, hecause the 199 tube is a mighty
good radio frequency amplifier, and
you may rig up a set which will con-
tain several stages of untuned radio
frequency. Of course there is no law
against the use of tuned radio fre-
quency, bhut it will make the set con-
siderably  mwore  cumbersome and
heavier. Some radio fans think that
reflex circuits are the best for this kind
of work, and if such a set is properly
dasigned and huilt, it is quite possible.
with three tubes, to make an outfit
which will bring in broadcasting with
sufficient volume for a small loud
speaker. Such a receiver may be com-
pletely enclosed within a cabinet fif-
teen inches long, or even less, if you
squeecze the parts up a little. The flash-
light cells may still be used for the “A”
battery.

In the reflex type of circuit, each
vacuum tube is used over twice, once
at radio frequency and again at audio
frequency. Using a small loop aerial
is a practical proposition, if the set is
built right. Of course a regular aerial
will give far better results. especially

OUTDOOR RADIO

Cotertesy of Mullins Non-sinkable Steet Bouat ( v,
A suggestion for campers

on long distance stations, but if you
happen to be camping within a fifty
mile radius of some broadcasting sta-
tion, you may rest assured that you
will at least hear that station, and if
circumstances are right. you may do
even better.

These little sets, of which there are
many variations, will prove excellent
for hiking and canoe trips, where space
is small and the weight must be kept
down, hut when we come down to the
motor hoats, we find that the problem
is considerably simpler, The main
trouble seems to be in getting a suitable
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aerial, and possibly the accompanying
sketch will give an idea of what can
be done on a rather small cruiser of
about thirty feet.

In this particular case, the aerial is
started at the top of the awning, way
in the stern, and 1t is carried up to the
top of the mast and thence down to
the bhow. where the lead-in wire is
taken off and run in through the for-
ward end of the cabin. There are many
variations of this. but for the par-
ticular type of hoat shown, such a rig
cannot he heaten. 1t will give the max-
imum over all length to the aerial.
something which is quite essential for
good reception.

[f two wires are run in the same
manner, it is advisable to use some
form of spreader just as near the top
ot the mast as possible. By keeping
the aerial high up in this manner, the
overall length is slightly increased.
livery inch counts, especially on small
boats,

Again referring to the sketch of the
boat, you will notice that we have a
small insulator at the bow, two at the
masthead and one at the top of the
awning. The masthead rig 1s simply
a bridle with an insulator on each end,
through which the aerial wire is passed,
and then hoisted up the mast by the
regular halyard. Such a rig as this is
easily taken down at any time.

Now as for the ground, when you
are on board boat, you have plenty of
that all about you, despite the fact

An excellent aerial system on a small yacht or for the larger motor boats
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that it takes the form of water. The
unly thing that is necessary is to make
some connection to that material. This
is sometimes accomplished hy fastening
a wire to the engine at some con-
venient place, allowing the shaft and
propeller to do the rest. This rig is
sometimes satisfactory. but a far better
way is to have a copper plate attached
to the outside of the hull. below the
water line. There is only one difficulty
here. and that is with the electrolytic
action between the fastenings of the
hull and the copper plate.

A combination of the two metals in
salt water will always make trouble
unless well defined rules are followed.
If vour boat happens to be fastened
with brass screws or copper nails, then
it will be all right to attach a copper
Plate to the hull, but be sure to use
copper tacks in doing this. On the
other hand. if the boat happens to bhe
fastened with galvanized iron nails.
then it will be far better to use zinc
in place of the copper plate. Galvanized
tacks should be used to hold the plate
in place. It is also not advisable to al-
low this kind of a plate to come too
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close to the bronze propeller and shaft,
hecause you will find that the plate has
been eaten completely away after a
month or two in the water.

One more thing while on this sub-
ject: try to avoid the use of solder.
especially soldering to copper or sol-
dering a copper wire to a zinc plate.
Such practice is extremely bad under-
water workmanship and it will not be
long before vou have no connection at
all.

Instead of this, fasten the wire in
place by means of screws, or by punch-
ing holes in the plate before it is at-
tached and then threading the wire back
and forth through these holes until a
solid contact is made.

As for the set itself. we have a wide
variety to choose from. Of course the
old fashioned regenerative outfit will
work, after a fashion. and in some
cases extremely well. but it is more or
less of a gamble as to just how it will
perform. You will probably get a
much stronger signal by resorting to
one of the newer circuits, tuned radio
frequency. neutrodyne. super-hetero-
dyne, or reflex. Size governs to some

On a hike. tie a2 rock on the end of flexible wire and throw it over the limb of 2 tree for an aerial
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extent, when we realize that great
space is not always available. Of course
some of the larger motor hoats and
yachts will have plenty of room for
the most elaborate set, but this is far
from true on the smaller cruisers.

Most of the present day motor boats
are equipped with electric lights and it
is not a difficult matter to arrange some
means of taking off a pair oif wires
from the storage battery. There is one
poin: to look out for in this respect.
This has to do with the voltage nf the
hattery.

In a great many boats the system
calls for twenty-four volts and of
course this will never do for a six-volt
vacuum tube. IFor this reason it will
be far better to call in an experienced
electrical man and have him arrange
for a six-volt line. If you have a large
storage battery and are not sure as to
its correct voltage. count the vent caps.
If tlere are three of them. then you
may be pretty sure that the voltage is
just six, because each cell in the bat-
tery will give two volts and since there
arc three vents. there must be three
cells. If vou happen to have a battery
with more than three vents in it, then
vou had better have it checked up care-
fully.

The writer has seen some vacht in-
stallations where the radio set has heen
tucked away in a locker with the loud
speaker arranged so that it can De
plugged in at different positions on the
boat. either inside the cabin or in the
cockpit. This does not call for much
radio knowledge and anyone who has
heen able to butld a radio set can easily
figure out such a scheme.

In one rather claborate outft. the
receiver had been built into a bulkhead
desk and was completely concealed
when the desk was closed. The set in
cuestion consisted of an ordinary de-
tector and two stage amplifier with a
horn arranged in the corner of the
cabin. way up under the deck beams
where it would never get in the way
of anvone's head.

Of course. the large vachts are
nearly all equipped with radio ~cts at
the present time. many of them carry-
ing regular licensed operators. These
operators frequently have life rather
casy and many of them have rigged up
hroad:ast receivers for the vacht own-
ers. Such installations are. of course,
outside the scope of this article.

Easily the most popular sport today
is automobiling. but radio is running it
a closz second and the day will come
when the two will be combined to give
the vezcationist the time of his life.

Surpose you are about to start off
on a trip to Niagara Falls. by automo-
bile. of course. and you decide to take
along a radio receiver. On the way vou

(Continued on page 75)
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Ringling Bros. and Barnum & Bailey Broadcast

These tigers lold the lis a The elephants had a lot to
teners-in  on IWJZ  just - say. After they had broad-
i wwhat Lhey thought about : casit, the seals and the bears,
| this sorl of a “daily the laughing hyena and

dozen.’ The lions also A L many other animals of the
broadcast their ideas on T ‘ menagerie were allowced to
cirens life | broadcast

This is the heart of any eciveus—the

clowen. NWhat would e care about

the sawdust vings if we couldn’t hav

the merry anties of the acrobatic
clowus

Liewe Graham, the veteran cirens annonncer who introduced The Pretty Lady of the circus parade. While W JZ broad-

the varions animals to the radio listeners. Lew is the “of- cast the circus from New York, Sells-Floto circus in Chi-

firiator” during the performances of the Ringling Dros. and cago was broadcast from KYW. In both, everything from

Barnum & Bailey cireus. Thousands know his “La-dee-es the bally-hoo of the side-show announcers down to the
and Gen-tle-men,” heard again over the radio. Calliope was included
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Up Above theWorld—
A Mile High—

And Radio

The first recorded ascent of Mt, Marcy, or Tahawus as
it was known to the Indians, was made in 1837 by
Professor Emmons and his party. There were no trails
or guide posts to aid them in their endeavors. and they
struggled throueh the virgin forests and dense alpine
growth of pure scrubby bhalsam. Today, however. one
may motor to the foot of the mountain, and the climb
may he made over no less than five well marked trails
which converge at or near the mountain’s peak.
are marked and shelters have been provided, Now, more
than a life’s span after Professor Emmons’ ascent, climb-
ers have taken radio to the top, and any vigorous, am-
bitious radio fan can do the same

Trails

This story of how two hikers got radio
reception on the top of Mount Marcy

is told by
Hall E. Shepherd

Radio on Mount Marcy

HERE were two reasons which
(k) led Sherwogd Marvin and the
(& writer to climb Mount Marcy

=" with a radio receiving set. The
tirst and outstanding one was that it had
never been done and thus by doing it
successfully we could add a little to
the short but brilliant history of radio
communication. The second reason
was that discoveries as to the effect of
altitude and climatic conditions might
be made on an antenna strung up over
a mile above the mean sea level. In
the former we were successful, but in
the latter, due to unfavorable meteoro-
logical conditions, we did nothing.
However, we successfully received a
part of the programs of several broad-
casting stations and so consider that
the trip was a success.

Mount Marcy, or Tahawus, as it
was known to the Indians, is the high-
est peak in New York State, rising to
a height of 5,344 feet above sea level.
Tahawus, or the Cloud Splitter of the
Indians, was renamed after one of the
leaders of the Empire State, Governor
Marcy. The first recorded ascent was
made by Professor Emmons in 1837,
who climbed with great difficulty to
the top through the virgin forests cov-
ering the lower slopes and the dense
alpine growth of scrubby balsam near
the top. \When the first ascent was
made eighty-six years ago it was a
feat so difficult that the interest of the
nation was aroused, but today, thanks
to the work of the Conservation Com-
mission of the State of New York,
there are no less than five well defined
trails, all plainly marked, leading to
the top.

It had been the writer’s intention to

construct a single condenser Flewelling
receiver, a receiver which had given
splendid results at White Gate Farm.
Madison, Conn., a few weeks before,
on the trip to the peak of Mount Mar-
cy, but after consulting a radio engi-
neer who was with the Marine Corps
for a year in the tropics, different plans
were made in regard to the receiving
set to be used. The conditions found
on Mount Marcy were such that it
would probably have been impossible
to obtain any results whatever with
the Flewelling because of its very criti-
cal grid-leak adjustment. The engi-
neer told the writer of a very light
and compact non-oscillating receiver

Preparing for a test in reception at a difficult
point
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which was a commercial product on
the market and which he had tested
and found to give excellent results.
Thus a non-oscillating receiver was
used. and such a receiver is highly
recorimended for the use of the camp-
er and traveler in the wilds who de-
sires to keep in touch with the events
of ths world without overloading him-
self with the heavy receivers now in
general use.

Now for the story of the actual as-
cent of Mount Marcy. Marvin and
the writer left Doctors Island, located
in Upper Saranac Lake, early one
morning and went by boat to Bartlets
Carry on the eastern shore of the lake,
Packs were carried containing blankets,
the necessary cooking equipment and
the radio receiver already mentioned
together with a hundred feet of
stranded copper wire and the necessary
“A” and “B” batteries. After going
over the Carry we took the road and
proceeded to Saranac Lake. From there
we went to Lake Placid where we pur-
chased a few supplies and then pro-
ceeded upon our way to Keene Valley
Village. Many readers will remember
from their school days the interesting
stories by Warner of the country
around Keene Valley. It was in this
same district that he came so very near
to being eaten by a bear. Neither of
us saw a bear on the trip, although
we did see several deer. From the
main four corners in Keene Valley Vil-
lage we took the Johns Brook Trail
and headed for Marcy. This trail is
the oldest and best known one from
the east and was the one taken partly
because of that fact, and partly be-
cause of the desire to see Keene Val-
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ley. The distance to the top of Mount
Marcy from Keene Valley Village is
nine and one-fourth miles and the as-
cent 4,250 feet. After passing Bush-
ners Falls we branched off and took

‘A precarious climb up the face of a rock cliff
the new trail from Johns Brook to
Marcy through the notch south of
Tabletop Mountain.  This new trail
was cut out by the Conservation (om-
mission in 1920. \Ve then proceeded
up to a point just below the top of
No Man’s Mountain where we made
camp for the night. The next morning
we reached an intersection with the
Van Hoevenburg Trail, which we took
to the top of Mount Marcy. [rom
this trail splendid views of the neigh-
boring country were obtained.

Upon our arrival at the top the an-
tenna was strung between two boulders
on the very top of the mountain. Upon
one of these boulders there is a map
case erected in memory of a soldier
who gave his life in the World War
and one end of the hundred feet of
stranded copper wire was attached to
a leg of this case. For the other end
al length of rope was passed around
another boulder to which the antenna

was attached. We had expected to
have difficulty in finding an efficient
ground, but found that moist soil went
to the very peak of the mountain so
that it was only necessary to drive
down a spike. Upon checking with a
compass we found that the antenna
ran very nearly north and south. The
lead-in was made from the southern
end as there was more protection {from
the elements there. There was a very
cold wind blowing and a driving rain
fell at intervals during the day. P’hoto-
graphs were taken, hut because of the
poor light none were as good as we
had hoped for. In none of them did
the antenna show up, although we had
hoped for a good one oi the highest
collector system in New York State.

In the evening the receiving set was
put into operation and three broad-
casting stations heard. More could
probably have heen logged, hut it was
very cold a mile up in the air and we
desired to reach a valley in which to
make camp for the night. The first
station heard was WY, located at
Schenectady. It came in very clear
and we were greatly encouraged. After
getting this call the set was retuned
and station WA, located in New
York City, was heard. The next sta-
tion was more difficult to reach, proba-
bly because several changes were made
in the hook-up, and it was nearly a
half hour before we found it to be
WMAF at Dartmouth. Mass. Be-
cause it was getting late no attempt
was made to receive the long wave sta-
tions as we had at first intended. We
were very thankful that we had not
used a regenerative receiver because,
with the rain and wind, fine adjust-
ment of the circuit would have Dbeen
impossible.

On the return trip a much easier
and shorter trail was used. It is known
as the Van Hoevenburg Trail, the same
that we intersected on the upward trip

The open camp at the foot of Colden
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Hanging Spear of East River Falls

at the top of No Man’s Mountain, and
runs to Adirondack Lodge where we
found a road to North Eiba. IFrom
there we went to Lake Placid and then
back to Upper Saranac Lake over the
same roads that we had used on the
upward trip.

Although much better results might
have been obtained had the climatic
conditions been better. we were very
well satisfied with the results obtained
and were very glad to have had the
opportunity of operating the first re-
ceiving set on Mount Marcy, the high-
est point in New York State.

| You zwill ind

A Good Portable Receiver
described on page 54

Make it and try Mount
Marcy yourself!

Also,—if you are interested
m Recervers—

Examine the new
D-Coil Receiver

described by the designer
on page 34
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“Iello, Hello! Radio
Exchange? Give me
2.X49. please”
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ROBABLY all the readers of this
magazine are radio fans and have
been enjoying the programs trans-
mitted from the various broadcasting

stations, but it is doubtful whether
many of them have ever carried on a
telephone conversation through the air.
Although the possibility of ever using
a radio system as a means for convers-
ing with one’s friends seems remote,
such service will no doubt eventually
be available to the majority of tele-
plione subscribers, and will enable them
to communicate by telephone with ships
at sea. \Vhen this new telephone ser-
vice goes into effect. the business man
or any other telephone subscriber will
be able to pick up his receiver and call
a steamship just as he is now able to
call some distant city. This service.
however. will be limited to ships which
are within a certain distance from
shore.

1t is the purpose of this article to
describe very briefly the development
of this radio system and to give the
reader some idea of the apparatus used.
as well as its operation.

This development began in 1919
when the engineers of the American
Telephone and Telegraph Company
and of the Western Electric Company
started warking on the problem of de-
vising a means by which any telephone
subscriber could talk with those on
hoard ships at sea. This, of course.
necessitated the development of a two-
way radio telephone svstem between

Eiberezn
 Recge g Stator:

Telephone
Conversation by Radio

Talking to Ships at Sea
By Walt. S. Thompson, Jr.

ships and shore, as well as one by
¥ which three conversations with three

different ships could be carried on from
one shore station. each conversation
being independent of the other.

The engineers who designed this sys-
tem were confronted with both techni-
cal and practical problems, a few of
which may be mentioned as follows:
The perfection of a two-way radio tele-
phone apparatus to meet the above-
mentioned requirements, the perfection
of transmitting apparatus, the develop-
ment of a selective receiving system
which would allow the use of a narrow
frequency band, the location of trans-

DEAL BEACH K
TRANSMITTING N[/~

Soeech
Amplifier

l Receiver

ELBERON
RECEIVING

Amahtier

mittirg  stations, the construction of
buildings and antennas, the equipping
of stations with apparatus, the equip-
ping of ships. and the final operation
and tests of the completed system.

In the completed system, two-way
conversation was obtained by using
different irequencies or wavelengths
for sending and receiving. Because of
the highly selective receiving circuits,
only a small frequency difference be-
tween the two channels was necessary.
In order that three conversations could
be held simultaneously and independ-
ently, three separate transmitting sets
and three separate antennas were used.

Receiver

Tronsmitter
SHIP

o e |

e ey g e e mstent |

-

Graphic illustration of the Deal Beach central stztion conducting two.way phone
communication with a shio at sea
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After the apparatus had been de-
\'LJO])C(] in the laboratory, a model
transmitting system of low power was
set up at Clitfwood, New Jersey. With
this transmitting system and receiving
sets located at a distance of about six-
teen nules. a thorough operating test
wap made.  This test showed that three
conversations on carrier waves of 723,
730 and 775 kiloeveles per second could
he jseparated at the receiving end with-
““i any pereeptible interference be-
tween them. and that interference from
other continuous  wave  stations  was
negligible.

While these experiments were being
carriecdd on at Clitfwood, work was
stapted on the permanent transmitting
station at \West Deal. New Jersev. The
larger building shown in the picture is
the permanent housing for the sets, and
the smaller is used for experimental
work. The three steel towers. each of
which is 163 feet high. form an equi-
lateral triangle, 300 feet to a side.
Th(ie(- steel cables join the tops of these
towers, and three more extend inward
and meet over the station. [Four an-
tennas are thus supported, one antenna
goihg to the middle of each of the first
mentioned cables and one rising verti-
cally to the middle of the triangle.

The final system as installed at Deal
Beach makes use of these four anten-
nas and four transmitting sets. each

A transmitting unit such as installed on
board ships

witl @ power output about equal to
that of our larger broadcasting sta-
tiogs. One set and the vertical an-
tenpa are tuned to 600 meters for
calling purposes and for emergen-

One of the transmitting units.
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In this figure can be seen the various shielded compartments

which contain the master oscillator and various amplifiers, six rad_io {requency power amplifier
tubes. six modulater power tubes., a few choke coils. circuit breakers. etc.

cies. The four receiving sets with their
loop antennas are located at the re-
ceiving station at Elberon. about a mile
north of Deal Beach, and are connected
to Deal Beach by a twenty-wire tele-
phone cable,

The general principle of operation is
indicated in the figure showing the ship
station using only one antenna for both
transmitting and receiving, although
two different carrier frequencies are
used. The dotted lines in this figure
indicate the three stations. that is. one
transmitter at Deal Deach. one receiver
at Elberon. and one transmitter and
receiver on the ship. It will be evident
that the speech waves coming in from
the left over the land wires will he
amplified by the speech amplifier and
will be impressed on the radiated radio
frequency waves. The complete wave
sent out by the transmitter is desig-
nated as I, == S, to indicate that the
radio frequency wave with a frequency
of ¥, has impressed upon it a speech
frequency S,. These waves are re-
ceived at the ship which in turn sends
out a radio wave designated as I, +
S;. This wave is picked up by the
loop antenna at Llberon and is de-
tected and amplified before it goes out
on the telephone line to Deal Beach.
At Deal IDleach the received wave
passes out over the telephone line with-
out affecting the transmitter. The pur-
pose of the hybrid coil and the bal-
ancing network is to prevent any re-

In an early future number will be
published an interesting European de-
velopment of a radio telephone service.
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ceived waves, coming from Elberon.
from reaching the transmitter.

One operator seated at the switch-
board has complete control over all the
transmitting apparatus. The dials con-
trol amplification and. by means of
jacks and cords. any New York long
distance telephone circuit can be con-
nected to any one of the four radio
circuits,

In the final layout of the various
stations. there are two operating shore
stations. one at Deal Beach. New Jer-
sey. and the other at Green Harbor.
Massachusetts, and an experimental
station at Clitfwood. New Jersey. The
ships on which the stations were in-
stalled operate between Boston and
Philadelphia or Baltimore. The dia-
grammatic picture shows how a con-
nection is set up between one of these
ships and a telephone subscriber. In
the instance illustrated here the Deal
Beach transmitting station and the El-
beron receiving station are connected
to New York by wire circuits, and are
in communication with the steamship
Awerica.

Probably the most interesting ex-
periment carried on with this apparatus
was the instance in which a telephone
conversation was carried on between
the 5. S. Gloucester in the Atlantic
Ocean and an operator on Catalina
Island in the Pacific. This circuit was
made through two radio links, between
the 5. S. Gloucester and Green Harbor,
Massachusetts, and between Long
Beach, California, and Catalina Island.
and one wire link between Green Har-
bor and Long Beach. The quality of
transmission in this case was sufficient
to enable the operators to understand
each other perfectly.
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The latest Shubert success,“Vogues,” broadcast directfrom the Shubert

‘“ )
Vogues BroadcaSt Theatre by WJZ, has excellent music, good comedy and:fine dancing

Lo

i

Odette M yrtil
and Irene Del-

roy in a whim-
b sical number

A
{qlb. 3
Anna May

Denunely in
“I'ogues” }

» o
©

&7

I Betty Comptan
in one of her |

dances
LA

H (M

v ]

Jimmy Savo and Fred
Allen, the “langh manu-
facturers”
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Selecting Loud Speakers

The right loud speaker is one that will

reproduce perfectly for the broadcast

listener the concert which is being given
at some broadcast station studio

By Dr. Alfred N. Goldsmith

Fellow, I. R. E., Dircctor of Research, Radio Corporation of America

() compress an entire orches-
T tra into a tiny circular sheet
this 1s the audacious demand
of the modern radio engineer when he
msists that the loud speaker shall re-
produce perfectly for the hroadeast lis-
tenen the concert which ix heing given
i some broadeast station studio, The
problem is really a comparatively recent
one. | While telephone receivers have
heen known for fifty vears, they were
generally adapted only to  reproduce
the voice feebly and with fair accuracy
at best. It was neeessary to press them
to the car to understand at all well, and
they failed to reproduce music with any
reasonable degree of satisfaction, f it
was attempted to make loud speakers
of them, they rattled and distorted the
music badly. A\ new clectric  and
aconstic technigue has had to he de-
veioped to mieet the requirements of an
effective loud speaker. Ouly after con-
stderable research and development has
it become possible to produce such de-
vices which will accurately follow their
vocal masters at the broadeast studio.
A little consideration will indicate
why the construction of a satisfactory
loud| speaker is so difficult. Tt must
faithfully reproduce all sounds {rom
frequencies as low as fifty vibrations or
cyveles  per second—corresponding to
the leepest tones of the organ and
piano—to frequencies as high as eight
or ten thousand cycles per second—
corresponding to the highest overtones
of the violin or piccolo and certain of
the overtones of the spoken conso-
nants “s” and “f.” It must be capable
of producing soft pure notes and also
extremely loud notes. so that the ex-
pression and meaning of musical com-
positions or oratorical efforts shall not
he lost. 1t must accurately reproduce,
in correct proportion, the voice and its
piano accompaniment. or the various
instruments which Dblend into an or-
chestral ensemble. And. when finally
produced, it must he a sightly or even
ornamental article since its place is gen-
crally in the home.
Great care is taken at high-grade
broadcasting stations to insure accu-

racy of quality in the concerts sent out
irom such stations. In fact, a great deal
of the distortion imputed by some lis-
teners to the station ix really due to
their unsuitable Joud speakers.  The
experience is often repeated of listening
to an exquisitely rendered concert from
a defnite station on one receiving set.
ouly to be amazed at its poor quality
on a nearhy receiving set. It is for this
reason that the listener should suspend
judgment on the quality of a concert
until he has proven beyond doubt that
his receiving set is correctly designed
and used. and that his loud speaker is
a good example of a reliable product.

l.oud speakers in general include a
strong magnet, which is cither a per-
nuanent  steel magnet or, in a few

cases, an clectrically-excited magnet.,
which requires battery current for its
functioning.  There ix also a coil of
wire, gencrally wound over the per-
manent magnets, through which flow
the electric currents, which carry the
music in the form of regular or irreg-
ular fluctuations of these currents, In
some loud speakers. an iron diaphragm
is set into motion by the variation of
magnetism caused by the incoming
clectrical currents carrving the music.
In others. diaphragms of mica or other
materials are set into motion by me-
chanical systems attached to them,
which, in turn, are controlled by the
varyving magnetic pulls on a steel or
iron movable part of the system. The
exact arrangement of the loud speaker
is therefore not vet standardized, hut
what is required from the loud speak-
er is well-known tO the experts; and
elaborate electro-acoustic laboratories
have been established by the leading
radio companies for the continied de-
velopment and improvement of the
deviee.

Practically all loud speakers are
provided with a horn of wond. fiber.
papier-maché, or some other material
which ix believed to be suitable. A
great deal of the quality and sensitive-
ness of the lowd speaker depends on
the materials, shape. and mode of at-
tachment of the horn. As a general
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rule. short horns emphasize the higher
pitched notes.  lowever, so much de-
pends on the angle of the horn open-
ing and on its method of attachment.
together with the characteristics of the
telephone receiver portion of the loud
speaker, that no general statements
can be here given as guides to what
constitutes a suitable horn.

In the development of the new
Radiola loud speakers which have been
designed as the result of much sys-
tematic laboratory experimentation lit-
erally thousands of accurate measure-
ments have been made to avoid the
common faults of most loud speakers.
Unfortunately the testing procedure
and laboratory arrangements are too
technical and complicated to he de-
seribed here. but they represent a most
interesting modern development in the
field of sound reproduction.

The principal faults of some loud
speakers, and the general listening
tests for them are:

1. The loud speaker fails to repro-
duce high pitched notes. but does re-
spond to low pitched notes.  Such loud
speakers  will sound well on piano
picces in the lower register, and on
hass voices. Tenors and sopranos will
sound thin and weak, and the violin
will fack piquant quality. being “flat-
tened out” into flute quality, Speech,
and particularly feminine speech, will
not he fully intelligible. Orchestral

(Continued on page 63)
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L11Z limitation in a radio receiving |
set emploving several stages of
radio irequency amplification is
that the tubes in the radio frequency
stages tend to oscillate due to the back
coupling in the different radio-frequen-
cy circuits.  The greater the number
of tubes used for radio-frequency am-
plification the greater is the tendency
for tliese tubes to vscillate and there is
a defitite limit to the number of tubes
that may he used in any of the stand-
ard circuits published up to date.
The following is the description of
the construction of a receiver that uses
special coils or transformers in the
radio-frequency circuits which so stab-
ilize the circuits that, using the number
of tubes shown in the accompanyving
circuit diagram. there is not the slight-
est tendency for self oscillations, and
therefore the maximum amplification
possible with the uumber of tubes
shown can be obtained, as each radio-
frequency circuit may be tuned right
on the peak of the incoming wave with-
out the usnal howling and subsequent
loss of intensity experienced in the ma-
jority of radio-frequency amplifving

The D-Cotl

The D-Coil receiver is seen
resting on the top of a con-
sole victrola. The output of
the receiver is connected to
a phonograph attachment
which is attached to the vic-
trola. The panel of the re-
ceiver is mahogany colored
and all the dials are of the
same color. The cabinet has
a veneer of dark brown
leather over the wood and
since the victrola is mahog-
any, the whole setting blends
in very nicely

RGCGIVGI‘ A Wonderful Circuit—De-
signed on a New Principle

A New Type of Transformer Provides a Stable Non-Oscillating
Radio Frequency Amplifier—Covers a Wide Range of Wave-
lengths-—Outdoor or Indoor or No Antenna— Easy to
Construct—Simple to Tune

By K. M.

circuits. Many circuits employ a re-
sistance in the circuit to damp out the
oscillations and the loss thus intro-
duced is probably so great that it would
be possible to cut out one tube to
climinate the damping resistance and
still get tlie same volume in the output
circuit.

The neutrodyne receiver uses neu-
tralizing condensers to balance out the
back coupling. due to the capacity feed
back in the elements of the tubes. But
this does not neutralize the feed back
due to the coupling between the in-
ductance coils in the different circuits,
and many B. C. L.s who have con-
structed their own neutrodyne receiv-
ers find it exceedingly difficult to neu-
tralize their sets properly. due to the
fact that these neutralizing condensers
will not halance out the feed hack due
to the coupling between the coils. The
radio experts say that the coils in the
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Macllvain

neutrodyne receiver when placed at
just the right angle may be got into a
small space and at the same time have
zero coupling.  That angle is a critical
angle and for the amateur building his
own receiver it i a mighty hard one
te find.

The D-Coil or astatic receiver is an
acvance over most modern circuits, as it
employs no neutralizing condensers and
no damping resistance, and principally
it is hetter because the radio-frequency
amplification can be carried to a higher
degree. In other words. more stages
of radio-frequency amplification can le
used and consequently greater distance
and more volume may be obtained.
This seems perfectly reasonable to ex-
pect, since there is no tendency to os-
cillate with the number of tubes used
in the circuit that is herein described.
The amplification can be carried along
further to a point where osci'lations
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Circuit diagram of the D-Coil Receiver, showing the astatic transformers and their connections.
carefully as given in the text.

will commence and when this point is
reached. some neutralizing unit may he
emploved and the amplification carried
still further.

The heart of the astatic receiver cir-
cuit is jin the radio-frequency trans-
formers which are wound in a special
manner| so that the magnetic field
around 'them is neutralized and there
is therefore no coupling from one cuoil
t :m()llrer. Due to the Tact that these
transfotmers have a neuatralized field
they may be located in the receiver
assembly in a vertical position, and it
is not npeessary to spend a lot of time
i setting them at some critical angle
as is neecessary with the coils or neu-
troformers used at the present time in
the stanidard cireuits.  There will be
zero coupling  between  these  trans-
formerswhen aligned in a vertical posi-
tion. In the test circuit which the
author huilt these coils were set a dis-
tance apart just great enough to mount
a tube socket hetween them. Since
these coils are the heart of the circuit
it is essential, at this point, that their
construction be described in detail.

CONSTRUCTION OF TRANSFORMERS

First, procure three pieces of bake-
lite tubing, three inches long and three

—_— ——_; —_— ———

S—

LIST OF PARTS
Cne 7"x26” Box
One 7"x26" Radion Panel
One 7”x25” Base board
Five Paragon sockets
One 30-ohm rheostat
Two 6-ohm rheostats
Three 43-plate Cardwell condensers
‘Two Acme audio frequency trans-
formers
Three pieces of bakelite tubing 3" long
One filament switch
Three 4" dials

ACCESSORIES
Five UV-201A tubes
One 6-volt, 100-amp. hr. storage battery
Four 221;-volt batteries
One loud speaker
One plug
One pair of phones
One aerial with accessories

inches in diameter. \Vith a hack saw.
cut a Y-inch slot down the side of
cach tube, starting at one end and cut-
ting to within 34 of an inch of the
other end. Also, on each tube,
cut a similar slot on the oppo-
site side, diametrically opposite as
shown in the diagrams. Obviously, it
wouldn’t be advisable to cut straight

r c In connecting the transformer follow the directions
Reversing one connection will render the set inoperative

through irom one end to the other as
the tubing would then be in two sec-
tions, therefore the 34-inch spacing is
left at one end to make the tube scli-
~upporting. The windings consist of
o primiary and a secondary wound with
No. 24 double cotton-covered copper
wire. There are 10 turns in the pri-
mary winding and 40 turns in the
secondary.  lour binding posts for the
terminal connections to the two wind-
ings are mounted at one end of the
tube as shown in igures 2and 3. Two
for the primary winding are mountesl
at the bottom of section () and two
tor the secondary at the bottom of
section (13). Ior the purpose of dis-
cussion these are numbered 1, 2, 3 and
4. respectively. Good serviceable bind-
ing posts may be made from jg-inch
&/32 round head brass machine screws
with nuts and washers to fit.

Now start the winding. Cut off a
piece of No. 24 D. C. C. wire about 14
icet long. This will be long cenough
for the primary winding with a good
surplus for connections to the binding
posts. Connect one end of this wire
to the binding post marked No. 2 in
figure (2). and connect the end of the
wire left on the spool to the binding
post marked No. 3 in the figure. Since

This picture shows the proper arrangements of the various instruments.
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ar 1 The layout provides short connecting leads and casy assembly.
C" battery is shown on top of the first audio frequency transformer (from right to left)

A 4Y-volt
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hinding posts 1 and 2 are the primary
winding terminals. and since binding
posts 3 and 4 are the secondary wind-
ing terminals, we thus have the be-
ginning of hoth windings. with the
two wires connected to terminals 2 and
3 as described above. Starting with
tlie wire attached to terminal No. 2.
wind in a counter-clockwise direction
until you come to the slot, marked (x)
in figure 2. DP’ass the wire through
this slot and out throngh the slot on
the other side of the tube. marked (v)
in figure 2. Now continue in a clock-
wise direction past binding post 4. and
when yvou ceme to binding post No.
3, pick up the beginning of the sec-
ondary winding and wind it in parallel
with the erimary winding. both wires
side by side.  Continue the double
winding until you come to the slot (x),
pass the wires through this side and
out the other side at (y). proceeding
with the winding in a counter-clockwise
direction on this side. \When ten turus
have been wound on. drill a small hole
in the tube at the tenth turn and in
line with binding post No. 1. Dass the
end of the wire Dbeing used for the
primary winding through this hole and
connect it to binding post No. 1.

One complete turn, starting at ter-
minal Na. 2. for instance, is traced in
a counter-clockwise direction to slot
(x). through the center of the tube and
out at slot (v). in a clockwise direction
past terminals 4 and 3, through the
slot at (x).outat (y) and in a counter-
clockwise direction back to the starting
point. The primary winding having
been thus completed. continue on with
the secondary winding until 40 turns
have been wound on. Drill a small
hole in the tube at the 40th twn and
in line with binding post No. 4+ and
connect the end of the secondary wind-
ing to this terminal. One astatic trans-
former is thus completed and two more
are wound in a similar fashion. Two
hundred feet of No. 24 double cotton-
covered copper wire will be enough
for all three transformers and there
will be a surplus.

Just a few lines to explain why these
transformers are so efficient in the cir-
cuit in which they are used. The fol-
lowing theory will explain why they
have a neutralized field and thus afford
no chance for back coupling between
the coils. Looking at figure 4 and
assuming a current flowing in the sec-
ondary winding due to signal current
flowing in the primary. as the current
flows through that section of the wind-
ing marked (.\) it will produce a
magnetic field which will be in the
direction as shown by the line and
arrows on that side. The same current
flowing through the section marked
(B) will set up a magnetic field in the
opposite direction as shown by the
arrows, since the current through this

THE WIRELESS AGE

section of the winding is in the oppo-
site direction from that in which it
flows through the wire in section ().
These magnetic fields will be equal
since they are produced by the same
current flowing through the same num-
ber of turns and they will he opposite
and thus tend to neutralize. The re-
suttant field, then. if any. will be very
small.
Tue CirctiT

The schematic diagram of the astatic

receiver is shown in figure 1. The
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Figure 3 figure 4

These sketches illustrate the method of wind-
ing the D-coils described in the text

first two tubes are radio-frequency am-
plifiers, the third is the detector and
the last two are the audio amplifiers.
UV-201A tubes may be used through-
out, or they may be used only for ani-
plifiers and a UV-200 tube used as a
detector.  The filaments of the radio-
frequency amplifiers are controlled by
means of the 6-ohm rheostat shown in
the figure and connected as shown. Six
ohms is sufficient to control these two
tubes connected in parallel. The de-
tector tube is controlled by a cingle
rheostat and if a UV-200 is used for
a detector the resistance of this rheo-
stat should be 6 ohms, but if a U\'-
2012 is used this should be a 30-ohmn
rheostat. The two audio amplifiers are
controlled by the single 6-ohm rheostat
shown in the figure. The antenna cir-
cuit is untuned. One terminal of the
primary winding of the first astatic
transformer is connected to the an-
tenna and the other terminal of this
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winding is connected to the ground.
The ground is tied through to the grid-
return of the first three tubes and to
the negative filament terminal of the
first two tubes.

The antenna circuit simply fnnctions
as an nntuned pick-np circuit for radio-
frequency energy and this energy is
passed on to the grid circuit of the first
radio-frequency amplifier by means of
the coupling between the 10-turn pri-
mary and 40-tnra secondary of the first
astatic transformer. The transformer
is so designed as to provide the trans-
fer of a great amount of energy he-
tween the antenna circuit and the first
amplifier circuit.  The secondary of
this transformer is tuned by means of
the 43-plate variable condenser con-
nected directly across the terminals of
this winding. .\ variation of this con-
denser from minimum to maximum
tunes in stations between 100 meters
and 650 meters in wavelength. Thus
evervthing from amateurs. through the
broadcast range and up to the com-
mercial ship and shore stations can be
tuned in on this combination.

The plate of the first radio-frequen-
¢y amplifier tube is connected to the
+5-volt tap of the "B™ battery through
the primary winding of the second
astatic transformer. The secondary of
this transformer is tuned in the same
way as the first and the amplified
cnergy applied to the grid of the sec-
ond tube. The plate circuit of the
second amplifier tube is a duplicate of
the first. The secondary of the third
astatic transformer is in the detector

circuit and is tuned in a similar man-

ner to the first two and the energy
applied to the grid of the detector tube
through a .00025 mid. condenser and
a 2-megohm grid leak.

There is a double circuit jack in the
plate circuit of the detector tube which
15 wired up as shown in figure 1. If
the phones are plugged in here. the
circuit to both sides of the primary
winding of the first audio frequency
transformer is opened and the plate
circuit of the detector tube is com-
pleted through the phones. \Vhen the
phone plug is removed. the primary
winding of the audio frequency trans-
former is connected in series with the
plate instead of the phones and the
audio frequency energy is passed on to
the grid of the first audio frequency
amplifyving tube. The plate circuit of
this tube is a duplicate of the detector
tube plate circuit with the exception
that it is tied on to the 90-volt tap of
the “I3"" Dattery, whereas he detector
tube plate was tied on to the 224-volt
tap.

If a 201A tube is used as a detector
the plate voltage may bhe increased to
40 volts. although there is little differ-
ence in the volume obtained and there-

(Continued on page 74
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VARIABLE CONDENSER

HONEYCOMB COIL.

50 TURN

= < GROUND

Increasing the

1 HEAT type of Radiola Super-
Heterodyne which is  equipped
with @ small self-contained loop

provided a greater range of reception

than any tvpe of radio receiver which
the writer has ever witnessed in opera-
tion with a loop of such small dimen-
sions, In the LFastern part of the

United States one is enabled with this

compact| outfit often to secure loud

speaker operation from stations as far

West as Denver, Colo., and further,

By the use of an enlarged external
loop, consisting of hfteen turns of wire
spaced three-quarters of an inch apart
and wound on a rectangular frame
(147 inches m width, 104 inches in
depth and 25 inches in height), it was
casily passible to obtain loud speaker
operation from the Pacifie Coast with
quite some regularity, even when a
local broadeasting statton only three-
quarters lof a mile away was in opera-
tion, and with a difference in wave-
length of anly 9 meters.

In cvent that the owner of one of
these splendid cquipments is not in a
position o construct a loop of the di-
mensiong which | have set down above,
the receiving range of the semi-port-
able Super-lleterodyne can be materi
ally inereased by the method shown in
IFigure 1. where a small honeyveoml
coil of approximately fifty turns and a
variable condenser are connected in
series with the usual tyvpe of aerial.
When the honeycomb coil is placed par-
allel withl the loop inside of the Super-
Heterodyne hox, and the antenna, as
well as t\»c Super-Heterodyne set, are

Range
Super-Heterodyne

By William J. Smith

tuned to resonance with one another
and to the frequency of the incoming
signal, then a marked increase in sig-
nals will result: in fact, so much so
that it is usually necessary to decrease
the sensitiveness of the Super-1letero-
dyne for quieter operation. It will be
found that an increase in signals can he
obtained even though the honeycomb
coil is three or four feet distant from
the loop of the Super set.

In general, the process of tuning
which | usually employ is the follow-
ing, Distant stations are first logged
on the Super-lleterodyne set in the
usual way but using the loud speaker.
The station desired 1s picked up on the
Super set, heing tuned to resonance on
the two tuning dials in the ordinary
manner.  Then the antenna is tuned
to vesonance with the Super set hy
means of a small variable condenser.
and when resonance is located. a very
marked inerease o the loud speaker

50 TURNS~-HONEYCOMB COIL g

¥
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of Your

volume will result. 1 recommend this
connection to those who have not had
the opportunity to construct a larger
loop for the Super-Heterodyne re-
ceiver,

I have not vet found it necessary to
use a headphone with the Super-
Heterodyne set to locate a far distant
station, as the sensitiveness of this re-
ceiver is such that it will invariably
onerate the loud speaker satisfactorily.
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Boys!
Gather “round!

The Boy Scouts of America

What Radio owes to them and what they owe to Radio

By Pierre Boucheron

A pioneer in the Radio Tndustrv

Tells how the Boy Scouts and Radio hit it off together

s

- -.._'-L 1.
ey T ey

Memmbers of the Boy Scouts of America made tests for ‘‘dead areas” in Central Park with a

portable radio set, and acquired useful data for future experimetiting

T is a long way back to those days
of Greece, in which the romantic
figure of the Marathon runner was

the sole means of communication be-
tween the cities of this early democ-
racy.

The classic story of the runner
Phidipides. who bore the news of the
Greek victory of Marathon for a dis-
tance of some twenty odd miles. then
to drop dead from sheer exhaustion.
is a story that stimulates boys and men
alike to an appreciation of the un-
swerving purpose and tenacity of this
man to perform the task given him
though it cost him his life.

Great strides have been made in the
science of conimunication since that
time. Today the boys of our Nation
are spared from such undertakings,
for electricity has become the stand-
ard message bearer the world over.
First, science gave to mankind the
telegraph, then the telephone. and now
radio 1s ready to serve every man,
woman and child.

Radio enjoys the distinction. per-

haps as no other art, of being especially
a boy’s and young man’s game. As a
matter of fact, the great progress that
radio has made during the past five
years can be directly attributed to the
imagination and energy of boys. who
began to experiment with radio shortly
after Marconi's first successful tests
back in 1920.

It was the after-school experimenta-
tions of Edwin H. Armstrong that
gave to radio that famous device we
call the regenerative circuit—a circuit
that jointly with the vacuum tube has
done more to bring the broadcasting
art to its present state of usefulness
than any other single invention.

Of the men who are leaders in radio
today, whether in the long distance
radio telegraph, marine or broadcast-
ing fields. there is hardly one who did
not start his career as a boy experi-
menter between the ages of 14 and 19.

Today there are in round numbers
about 500.000 Bov Scouts in America.
Probably three out of every four Boy
Scouts has made or owns a radio set.

2R
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BOYHOOD LEADS TO RADIO

The Beginning of a Career

As told specially
for Boy Scouts

By Pierre Boucheron

I will tell you how I entered the
radio profession.

First I learned the American
Morse code jointly with a boy
friend back in 1906. We strung a
wire between our houses about two
city blocks apart, then we made our
own telegraph instruments, wind-
ing the electro magneto by hand.
The line was the closed circuit
method and worked quite well with
bluestone batteries. Every morn-
ing and night we “spoke” to each
other for a brief spell by means of
dots and dashes. In three months
we were proficient enough in tele-
graphy to be able to converse quite
clearly and rapidly and three months
later reached the speed of 25 words
a minute. Frequently we spent
some of our spare moments with
the agent and operator of the near-
by railroad station who permitted
us to occasionally send and receive
a real telegraph message over the
regular railway telegraph circuit.
Later I obtained a summer job in
a telegraph office during the school
vacation period. I don’t recall ever
having spent a more enjoyable va-
cation while at the same time earn-
ing money which came in good
stead when school started again in
the Fall.

Then in 1907 came radio ama-
teurism. There were about seven
amateurs in New York City then.
How proud I was to be one of them!

In August, 1912, 1 sailed away on
a big freight ship as wireless oper-
ator and in the succeeding four
years I saw every important part of
the world. But best of all was the
experience that thousands of others
like myself obtained out of the
War by enlisting as wireless opera-
tor in either the Army or Navy.

With such a display of intense interest
in the art, the future has surely many
wonderful inventions and develop-
ments in store for us. With thousands
of boyvs experimenting, playing and
studying radio.—growing up with the
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business, as it were,—there is now
building up a reserve of talent that
will make our present prophecies of
radio movies, radio vision, radio trans-
mission of power, etc., pale into insig-
nificant child’s play.

Radio, of course, is not the special
plaything of any set or group of boys.
in point of cost it is easily within the
reach of every wide-awale boy in the
country. A resourceful hoy of 14 tells
me he has built himself a complete
crystal receiving set at a total cost of
one dollar. Another boy of sixteen
with more well-to-do parents has
bought thimself a complete vacuum
tube receiver at a cost of $100. I feel
quite certain that the fun and fascina-
tion these two boys enjoyed lias been
the same in each case.

\lthpugh radio is within the reach
of every boy, it is particularly acces-
sible t0 Boy Scouts because of the
splendid organization behind them.

Every Boy Scout should learn radio
principles: should experiment and
tinker ith electricity. and should learn
the telegraph code. Many of America’s
successiul men started their careers as
telegraphers; among them Andrew
Carnegje, Thomas A. Edison, Frank
Munsey, General |. G. Harbord and
David Sarnoff. Something like 75 per
cent. of all railroad presidents were at
one time telegraph operators.

Boy Scouts should learn the tele-
graphic code for two prime reasons.
which are as follows:

First, hecause this knowledge and
ability ‘will make one a hetter Scout.
of greater use to his troop, and if a
certain ' proficiency is attained, will
qualify him for the Scout Radio Merit
Dadge.

Second, it will train the ear to an
unusual degree of alertness and this
newly acquired ability may later be-
come a stepping stone to a {uture pro-
fession either in telegraphy, radio or
cable operation.

In Scout work there is a great deal
of funito be had in signaling when
several lin each troop are sufficiently
speedy jn sending and receiving rele-
graphic messages: sav from ten words
a minute and upwavrd. The apparatus
is simple and may consist of two spark
coil transmitters. two one-tube port-
able reckivers and two portable aerials
in the ipexpensive form of two coils
of copper wires. Two units of the
troop can then separate by distances
of from one-quarter mile to one mile,
and then exchange messages. All
transmitting apparatus of this nature
must be licensed by the Department of
Commerce.

Learning the telegraph code is not
very difficult. First you memorize the
alphabet consisting of dots and dashes.
There are two codes used today: the
American Morse Code, for land line

THE BOY SCOUTS OF AMERICA

wire work such as commercial teleg-
raphy, railroad, news and stock broker
communication ; the Continental Morse
for cable and radio communication.
While it is advisable to become adept
in the use of both codes. I reconmend
learning the Continental Morse Code,
as this is the code used exclusively in
radio work. One should first memor-
ize the dots and dashes of the Contin-
ental Code so each character can be
ticked off with a pencil or coin on a
table or other hard surface. It takes
on an average an hour to memorize
the characters. Itis
much easier to atwain
speed in sending the code
than it is to receive it.
The latter requires con-
sistent application for
several weeks. A scout
who determines to learn
the code should get to-
gether with a nearbhy
friend and practice each

Boy scouts all over

the country use
radio. The upper
picture shows a Boy
Scout troop intro-
ducing the mysteries

of radio to Semi-

nole Indians near
Miami, Florida. Just
below a Scout of
Queers Council in 3
his tent in Camp
Matinecock at Bear
Mountain is seen
tuning in the New
York City stations
Here to the left a
Boy Scout of Waxa-
hachie, Texas, is
proudly  exhibiting -
the set which he

has installed in
camp.
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day for at least an hour. After a short
time he will be able:to understand the
now meaningless dots and 'dashes,
especially the messages exchanged be-
tween amateur stations that usually
operate on 200 meters.

AAnd now we come to what this ability
may lead to. \When a Scout is older

and has left school, he can take up any
oune of a number of well-paid profes-
sions that require proficiency in send-
ing and receiving telegraph messages.
A few of these positions, as they occur
(Continued on page 73)

to me, arve:

The Scout with the overseas cap is enjoying his
radio set in Camp Wayne, in Ohio
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Radio 1n the Canadian Wilderness

Our adventures over the portages and
down the crest of White Water

R, HOBART and [ decided to

take our vacation in the Can-

adian wilderness. The idea ap-
pealed to us. The wilderness. where
men imagine they are men.

We did think enough of our tame
civilization, however, to include a
good, portable radio set in our equip-
ment,

On the way up to Chicoutimi we
learned that a trip into the interiov of
Labrador. entailed something of an
exact science: namely, tlie science of
economy. Our kindly adviser—who.
by the way. happened to be the mayor
of Chicoutimi—told us that one simply
doesn’t carry excess haggage. He ex-
plained in detail :

A\ canoe. of course, would be neces-
sary since travel of any extent during
the summer months could only be ef-
fected by water. One hlanket for each
individual would be required. Cloth-
ing should consist of no more than
light felt hoots. khaki trousers, heavy
flannel shirt. felt hat and heavy under-
wear.

A rain coat would be supertluous
since one would undoubtedly perspire
enough to warrant a soaking now and
then.

A not for tea and a pan for the
foads would suffice as cooking utensils.

A tent for the guides and a tent for
us would serve as shelter. One gun. a
hatchet and a heavy jack-knife would
complete the essentials.

“Of course.” the mayor concluded
as he shrugged his shoulders. “vou
will probably carry liquid refresh-
ments, but vou'll regret it on the por-
tages.”

Our guides. a French-
Canadian and an Indian. pro-
testedd vigorously when they
learned that we contemplated
the inclusion of our radio in
the equipment. It was cer-
tainly apparent that every
ounce would count.

We had a thirty-five-mile
drive north of Chicoutimi to
the head of Clear l.ake. Most
of the road consisted of logs
laid eross-wise in the trail.
[.arge holes and occasional
stumps marked the course.
The French-Canadian. Jac-
ques. demonstrated his skill
as a chauffeur by trying to
leap over most of the pits

By Sinclair Arthur

Our_guides. The Indian, joe, on the left. the
French-Canadian, Jacques, on ths right

and jump over the tree stumps anl
rocks.

The supplies and equipment were
loaded in the canoe. Doc and | sat in
the middle. and the Indian. Joe.
kneeled in the prow. Jacques occu-
pied the stern.

Evervbody in the camp came down
to the shore to wish us luck—and lots
of it. Jacques gave the word, and
with that, he and Joe swung the canoe
out into the water with short, power-
ful strokes.  All woodsmen in Canada
are proud of their paddling skill. and
their strength. Jacques and Joe put
their soul into that exhibition. \way

e W
The camp at the head of Clear Lake
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out into the lake they paddied, never
faltering, never relaxing a stroke.

Across the lake and down the Ship-
shaw we glided. The immenseness of
country seemed to eniold us, gently
at first, then seeming to close behind
us, and finally we could feel the pull
of the North. We could almost sense
the fear that all natives of that wilder-
ness learn to know at an early age.

Every family out in that vast wil-
derness has lost a friend or relative
who has straved too far irom the
trails—and never come Dback.  The
little villages are clearings. Not a
tree within the forest line. The people
are afraid of the forest. They do not
want trees in their vards. in the streets,
or in the town.

Doc suggested that we get out the
radio.

"Be vourself,
“Jacques made us
Chicoutimi.”

But Dr. Hobart had been a pro-
fessional man for a long time. “These
Canacians,” he replied. “have recon-
ciled themselves to the idea of visitors
from the States coming here to enjoy
the freedom of the trails. and incident-
ally. to escape from a remarkable
amendment in the Constitution—the
eighteenth, [ Dbelieve.”

“Yes?” 1 encouraged.

“So.” he finished. “[ put the radio in
a wooden box. marked *Jolmny Wal-
ker." "

However. we had very poor results
without an aerial. The guides sniffed.

Toward evening we landed, and
prepared for a two-mile portage. Each
one of us had to carry a big
load as it would not be prac-
ticable to return for any part
of our equipment.

The land rose up to a high
ridge that we had to cross.
Bending low under our bhur-
dens. which we held on our
shoulders. a strap hooked to
the haggage and passing
around our foreheads, we
stumbled over vocks and
bushes, clutching at houlders.
or saplings. or any object
that might offer a means to
pull us up the incline.

Gnats and small. black flies
gathered around our heads in
black swarnis.  They flew
into our eves. crept into our

Doc.” T chided.
leave the set in
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nostrils and ears and crawled down
our necks,  We began to realize the
tortures of a portage. The need for
cconomizing in equipment was obvious,
Halfway up. Dr. Tlobart’s  load
canght on a low branch, pulling him
back gn his heels. lle struggled for a

moment. clutching at the air.  And
then he toppled over,
“Bel voursel, Doc!™ 1 velled.
"Sh}u up!” he growled,
The' lauzch froze within me.  ‘The

radio feas i his pack!

Over the ridge, we stopped to rest.
Helow us was a great dam under con-
struction.  The workmen'’s camp lay
at the edge af a clearing that somehow
remitdled me of a circus. 1t certainly
seemed out of place. .\ great wall of
concrete  towered  above reached
above the tree tops. At the furthest
end steel rods projected from wood
palings,  Derricks swung huge iron
mats over the heiwds of workmen and
dropped them into place. A tremend-
ous activity covered the ground for
acres around.  But the scene appeared
to be a niniature puppet show.  The
tiny fAgures appeared to he occupied
with senseless, futile tasks, lost in the
vast wilderness that scemed to smoth-
er the puny efforts of man.

The foreman told us that British
interests were building a dam that
would require eight more years for
completion.  When  finished, he in-
formed us, it would furnish enough
<lectric power for the North American
Continent.  The bulders forbid any
publicity hecause they feared opposi-
Stion would result should the Canad-
ians learn of the extent to which the
dam whuld imnulate the surrounding
country with water,

That| evening we entertained the
men of the camp with our radio, They
offered to take up a collection for the
set if we would sell it.  Upon refusal,

however, we were oath-bound to send
them a good one when we reached
civilization again.

By six the next morning, our little

IN CANADIAN WILDERNESS
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Dr.

the feat satisfactorily.

party was loaded into the canoe, and
our journey down the “\White Water”
commenced.

In Canada there are many unnamed
rivers called “White Water™ hecause
the water lows between nigh cliffs at
a territic rate. whipping the center into
foam.

Jaeques informed us that we would
travel that day without stopping (it
fuck was with us) until late at night.
Not only that, but we would also travel
in the exact center of “\Vhite \Water”
or lose our equipment as well as our
precious persons.

The canoe was launched. The black,
swirling water caught the crait with
a jerk. A\ few swift strokes of the
paddles projected us into the foam.
A sickening lurch threw us around.
and head on into the spray we hurtled
at a furious speed.

\We seemed to be riding higher than
the shore water. Conversation was
impossible most of the time. Occa-
sionally Joe. the Indian, would lean
forward, point his paddle, and then,
with a vell. plunge it into the water,
elbow deep. The cance would shoot
aronnd a houlder. Jacques would pull
our craft around into 1ts course with
a deft twist of his paddle in the stern.

Looking across Pike
Lake from the Indian
camp. Something of the
immenseness of the Ca-
nadian Wilderness can
be detected here
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Hobart trying to cook a strip of bacon on the end of a forked stick. He couldn’t accomplish
This is where we made camp at the mouth of White Water

And again we would plunge and leap
down the “\Vhite Water."”

All day we rode the crest, every
minute a hair-raising experience, Long
into the evening we kept on our course.

A steady, high-pitched  swishing
sound caught my attention. It grew
louder. The noise resembled escaping
steam. 1 leaned back to ask Jacques
what it was. Ile nodded his head in-
dicating that | should look forward.
[ did.

A solid mass of white loomed up.
The river ahead was seething foam,
boiling over rocks, spurting up from
the cliffs at each side, rolling back over
itself in licking tongues of black water
flecked with white.

I grabbed Dr. Hobart. The next
instant I was blinded with spray.
Water poured over my head. 1 gasped.
The canoe keeled over, jerked to the
left, skidded, then swung to the right.
A\ deafening roar lulled my senses. A
crash-—water—more water—

We glided along evenly. 1 opened
my eyes. Joe was laughing.

“All right, boys!” Jacques cried
from the stern. “We rode the rapids
and only lost a paddle.”

The shore line sloped down to the
lake ahead. \Ve pulled over to the
bank, fastened the canoe, and jumped
ashore to stretclt our cramped legs.

While Dr. Hobart and I examined
the radio, the guides put up camp. It
was 10:00 P. M. by my watch. The
sun had just set, and darkness had
begun to settle over the still forest,

Never in my life have T enjoyed a
radio set as I did that night. The four
of us lounging around the camp fire
listening in on the organ prelude,
“Adagio,” from First Organ Sonata
by Mendelsohn, broadcast from WGY,
our silhouettes thrown out into the
dark awmphitheatre that lay below the
interlocking branches of the trees, re-
minded me of many Arabian Nights'
tales of magic boxes working their
wonders in the enchanted forests.

(Continued on page 78)
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The Right and Wrong
of Receiver Tuning

How to Prove That You Are Right and the Other Fellow’s Wrong—
L. O. Marsteller, Radio Engineer, Westinghouse Electric & Manufac-
turing Co., Tells How Different Types of Receivers Should Be Tuned

RADIO listener tuning in late
A on a program can be just as

much of an annoyance to those
around him as if he were actually ar-
riving late at church or concert or
theater. making a noise and fuss about
getting his seat. and obstructing the
view.

Do you tune by the hit-or-miss
metiod?  But you would not play
baseball that way. or temnis. You
would break other people’s windows.
You wouldn't play bridge that way, or
you would likely break your own
pocketbook and vour partner's heart,
A logical, scientific method of doing
auything is always to be preferred. It
gives the Dbest results, the greatest sat-
isfaction and causes the least trouble.

,Xon have probably very little idea
of the amount of trouble you cause by
tuning your receiver by a hit-or-miss
method. Every night you may—un-
known by vourself—he causing a hor-
rible annoyance to the neighbors with
wham you most desire to keep on
friendly terms. If your formerly so-
ciable mneighbor for some unaccount-
able reason avoids you, or frowns at
vou or looks a frigid scorn at you—
just consider if you have possibly been
tuning some of vour unskilfulness and
thoughtlessness into his radio receiver
night after night. What wonder he

cuts you dead, or slanders you!

Yet it is so very easy to tune your
receiver in a proper and entirely un-
objectionable manner. Here is the
way of it.

* * %

There are several types of receiving
sets which will act as transmitters, and
which will, if improperly tuned, annoy
your neighbor with squeals and whis-
tles. One of these is the single circuit
receiver. There are two controls on a
single circuit receiver. One of these
controls is known as a tuner handle or
knob. This control makes it .possible
to tune in one station and eliminate
another. The other control is a tickler
or intensifier. Its purpose is to in-
crease the signal strength. Both tuner
and tickler should be operated simul-
taneously. Now let us consider the
proper operation of this set.

Tunixg e SineLE CircriT
RECEIVER

With the tickler set near zero. bring
the tuner control to apptoximately the
setting where you would expect to find
the desired-signal, and, with the other
hand bring the tickler control up to
the point where a slight hiss or rustle
is heard and keep the tickler so adjust-
ed as vou more accurately tune in the
signal.  Never increase the tickler he-

I

lusive M

In this radio at here in an

millinery shop it should be aTjoy
'wo

to select a hat; but the purpose of this picture is to show how NOT to tune your receiver.

controls demand the use of both hands.

The radio receiver is like all good musical instruments .

in this respect
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vond the point where the hissing
sound is heard or you will hear a
whistle or squeal, indicating that you
are sending out an interfering wave
which will interfere with your neigh-
bor’s reception.

If.a slight change of the tuner ad-
justment causes a squeal or whistle to
Je heard, you should immediately
remedy matters by decreasing the
sickler until the whistle disappears. If
you do not decrease the tickler setting,
your set will continue to act as a trans-
mitter and radiate an interfering wave.
This will cause your neighbors-to re-
ceive a whistle mixed in with the con-
cert- music from the broadcasting sta-
tion. Many times music of excellent
quality is condemned because of the
interference caused by the wave sent
out from a neighbor’s receiving set.

With a very little practice the single
circuit receiving set can be operated
night after night without causing any
interference.

Another type of receiver which often
finds a place in.the amateur’s home
and sometimes is used for broadcast
reception, has one more control than
the single circuit set, making a total
of three controls. This is known as
the three-circuit regenerative receiver.

Tne THREE-CIRCUIT REGENERATIVE
RECEIVER

One control tunes the primary or
antenna circuit and the other tunes the
secondary or tube circuit. The third
control is marked tickler or intensifier.
This receiver is very selective but re-
quires considerable skill and pati€nce
in order to tune in weak signals, ¥\s
this type of receiver has three costrals,
and, as the average person has buttivo
hands, it is rather difficult. to keep,the
tickler properly adjusted as the* pri-
mary and secondary controls are opér-
ated. The general tendency is to set
the tickler to maximum and then tune
the primary and secondary until the
whistle-like note of a broadcasting sta-
tion is heard. That means that the
operation has probably interfered with
your neighbor’s reception of the con-
cert.

For people who only have two
hands, there is only one way to.operate
such a set and not cause interference,
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that is, to calibrate the secondary cir-
cuit by marking the proper setting
down on a chart. Then to tune in a
station it is only necessary to set the
secondary control to the proper point
as détermined from the calibration
chart and adjust the tickler to the point
wherg a slight hiss or rustle is heard
as thi primary circuit is tuned to the
desired signal.  This type of receiver
should be used only when it is at a
sufficient distance from other sets to
prechule the possibility of interference.

UIsTUNED RADIO FREQUENCY
RECEIVERS

So far we have considered regener-
ative receivers which are thought hy
many to he the sole source of radiation.
nt this is not the case. In sets which
introduice  radio  frequency  amplifier
stages, oscillations may be set up which
-adiaté as effectively and cause as much
annoyance as the regenerative receiv-
ers, The oscillation of the radio fire-
quency amplifiers may be prevented by
means of the potentiometer or stabil-
izer.

This picture shows Mayor George E. Leach

of Minneapolis tuning his set properly. His

right hand is adjusting the regencration con-

trol while his left hand manipulates the
wave-meter dial

The only practical way of determin-
ing the point on the potentiometer dial
bevond which the tube will oscillate is
experience in tuning this set. As the
effect of tuning this dial is noted, one
should remember for the commonly
used wavelengths the critical points on
the dial, at which the oscillating effect
hecomes audible in the phones or loud-
speaker—and thereafter be careful to
adjust to those points and not a bit
bevond.

How far will any of these types of
receivers transmit?  Anyv one will
cause interference over a distance of
four city blocks and can under most
favorable conditions he heard six
blocks away, or eveii much farther,

So every radio listener should re-
member: When the detector tube of

RECEIVER TUNING

2 i
i. « 8
e L n
Correct Tuning.

the best results from his set.

The Reverend John G. Gebhard of Mount Vernon, N. Y., knows how to get
And, being a divine. he practices the Golden Rule.
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With his

left hand he controls regeneration while the right adjusts wavelength

a receiving set oscillates, the antenna
connected to that set radiates energy
which is picked up by neighboring sets
in the form of “birdies” and squeals.
Actually, of course, these “birdies” or
beat notes are the audible frequency
difference hetween the maudible high
frequency wave transmitted from the
broadcasting station and the inaudible
high frequency current produced by
vour oscillating detector tube.

You can usually tell when your tube
is oscillating by a peculiar change that
takes place at the beginning of oscil-
lations. There is often a slight swish
or rustle as the tickler reaches the os-
cillation position and it should be
backed slightly below this point.

Your search for a distant station
should always be made with the tube
near to. but always below, the oscillat-
ing point and the tuning can then be
done with no inconvenience to anyone.

One more caution: You must not
be satisfied that hecause you hear no
squeals in your own recetver you are
causing no disturbance in that of your
neighhor.  You may obtain quite clear
music or speech from vour own, yet
your set may he oscillating and a few
meters from vou yvour neighbor is re-
ceiving your radiation and that from
the station at the same time. At times
they add and give double strength and
then they substract and cancel the un-
modulated carrier wave from the sta-
tion. causing a doubling of pitch. So
your neighbor's program is ruined
without any apparent heat note, and
the trouble i1s not apparent at vour own
receiver.

An effective method for determin-
ing if your set is oscillating is the fol-
lowing:

In tuning. when vou come to the
station you desire, turn the wavelength
control dial back and forth over the

www americanradiohistorv com

spot where the station is found. On
either side of the exact tune there may
he noticed a squeal rising in pitch as
you leave the station. If this coundi-
tion is present, yvour set is oscillating
and the tickler should be turned back.
Do not be tempted to turn it forward
to get additional volume.

In radio every listener-in should con-
form to the Golden Rule.

Broadcasting Station at Santi-
ago, Chile

N1< of the best of the South Ameri-

can broadcasting stations is that
of Santiago, Chile. This station has a
power of 500 watts. and operates with
a wave-length of 460 meters. A dis-
tinctive feature of its broadcasting is
the use of an assortment of micro-
phones so that an appropriately de-
signed microphone may he employed
with each different class of instru-
ment—string, woodwind. voice, etc.,
thus enhancing the quality of trans-
mission of musical programs, which
have been heard satisfactorily in
Buenos Aires, Bahia, Blanca, Bolivia
and Peru.

Brazilian Broadcast Stations

ERMISSION to establish four

radio broadcasting stations lhas
been granted by the Ministry of Public
Works of Brazil to the Brazilian
Radio-"Telegraph Company for the
purpose of Dbroadecasting information,
lectures, concerts, etc. The four sta-
tions are to be located at Sio Daulo,
Bello Horizonte. Bahia and Pernam-
huco.

This past vear the Radio Society has
heen active in Rio de Janeiro and now
counts ahout &0 members. This so-
ciety has been operating a small 10-
watt hroadcasting station at 10 Avenue
Rio Branco.
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Peeps inlo Broadeast Slalions

Service

Patrick Cardinal Hayes broadcasting from
WEAF

R. FRANK E. MULLEN, Radio
Editor of “The National Stock-
man and [Farmer,” writes us:

“The radio industry in discussing
broadcasting has Dbeen concerned too
much with the entertainment side of
radio, which is necessarily a changing
phase, and too little with the service
side of radio. which is certain to en-
dure

“In your April number. the music
controversy. the future of radio, and
what is to be done. was discussed. but
with little or no mention made of the
service features of radio. The en-
terzainment problem was emphasized

E I

NTERTAINMENT. up to April.

was paramount. The Press, over
the entire country. has emphasized
that phase of broadcasting. But a
change is already upon us. Entertain-
ment has blazed the trail for the ser-
vice features of radio. From enter-
tainment and service combined. cul-
ture evolves. We may have national
service. with the improvement of
broadcasting. and perhaps. soon. have
an intimate international relationship
founded on international service.

* ok ok

R, MULI EX continues: “Our

experience has been with a par-
ticular radio audience that will in-
evitably use radio primarily as a ser-
vice and enjoy it as a Dlessing to life.
\We do not mean to minimize the im-
portance of music and other radio en-
tertainment. They are essential, but
radio could and would live on service

and Song Together

alone were all artists. musicians. com-
posers. etc., in the world to go on a
permanent strike. It is equally true
that such service warrants. and will
receive compensation of some sort:
that is to say, the service is so essen-
tial that it will be paid for if need be.”
* * *

HOULD all the artists. composers.

and musicians go on a permanent
strike, this world of ours would be a
sad place. And one wonders. too.
whether the service of which Mr.
Mullen speaks would have gained a
foothold had there been no entertain-
ment to encourage the building of
broadcast stations sufficiently power-
ful to reach a wide area.

Anita Brown, National Radio Chairman.
League of American Pen Women, broadcast
from WJY

An enduring hroadcasting service in
America must function as entertain-
ment, or at least be closely allied with
features that entertain

The American people studyv their
political lessons by cartoons. The
“Congressional Record” with its gratis
circulation has probably little influence
as compared with the Sunday news-
papers carryving comic supplements.

The churches employ organ recitals
and choir singing.

* * *
ENTERT:\I.\'I\'IE,\'T is essential in
radio broadcasting ; but broadcast-
ing has unquestionably progressed to-
ward greater service.

The National Conventions this June
will be attended by radio millions who
could never before attend. Many will
listen in who could not otherwise af-
ford the time and expense to go direct.
Many others will listen in who have
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Lieen reluctant to attend any sort of a
political caucus mierely because they
felt that a lack of understanding would
hardly reward the effort expended.

Through broadeasting we will learn
American politics.  We will learn the
fundamentals by radio. and then read
the embellishments with a well bal-
anced perspective.

* k%

SOME vears ago. a convention of

religions was held in  Chicago.
Among  others. were represented

Christianity, Mohamedism, Brahmism.
and Budhism. The history of religion
was reviewed. ‘T'hen notes were com-
pared.

Many people were astonished 1o
learn that some of our most valued
axioms are in the Dible of Brahma
faith: “penny-wise and pound fool-
ish,” and *‘do unto otherz as you would
have others do unto vou.” In fact.
the Golden Rule was found to be the
kev-note of Hindu religion.

The Mohamedans teach five points
of which “give honest weight.” and
“revere thy father and mother” are
examples commonly thought to be
Christian tenets.

The followers of Buddah believe in
brotherly love. That isn’t a bad re-
ligion.

And the Christians discovered 144
different sects in this country alone.
A little more knowledge of religion

Judge Ben B. Lindsey, famous juvenile court
judge of Denver. broadcast from KH]
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PEEPS

.

Mildred Delma, colaturo soprano of Metro-
politan Studios. broadcast from W]JZ

and! veligions won't hurt any ofl us.
Perhaps broadcasting will serve us in
this/ way, too.

BROAI)CAST[.\'G will render a

profound service rthis summer.
Broadcast stations have increased their
programs oi religious services. Those
wha want it will have it.  Those who
are jndifferent to church activities will
profit in spite of themselves.

For in broadeasting we may hear
the best services, and of a divergent
character.  We may listen in on de
bates that have engaged theological
scholars for centuries.  We will learn
some of the fundamentals of religion.
unknown to us he-
fore, and then we
may be inspired to
seek the history and
philosophy of relig-
on; and imbibe a
little of the wisdom
of the ages.

*

HOUTLD bhroad-
casting do litrle
more than pique our
temperamental curi
osities it has truly
become a service.
P’olitics concern
our ECononic struc
ture. Religion has to
do with our spiritual
existence. liroadcast-
ing will surely open
ottr eyes to many
things 1 each that we
have not yet learned.
Tune-in on both
this summer.

INTO BROADCAST STUDIOS

“OUR present svstem of broadcast

ing market reports.” continues
Mr. Maullen, “includes three reports
daily and two weather reports from
KDK.A. [n the morning. the crop and
market information, as released by the
United States Department of Agricul
ture, 1s hroadcast after the live stock
quotations have been given. At noon
the weather forecast is given, the
Pittsburgh livestock market repeated,
a report on wholesale fruits and vege-
tables, and miscellaneous reports.
Our evening broadcast includes a re-
port on nine principal livestock mark
ets: Chicago grain, New York Cot:

ton and Sugar. Feeds at six primary
markets. Baltimore and Philadelphia
Pittshurgh

grain, wholesale produce

Above: Wendell Hall. the red-headed music
maker, broadcasting from WEAF
Below: Ernest Hare, Larry Briers and Billy

Jones. the Happiness Boys trio of phonograph
fame, broadcasting from WEAF
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-
Minnie Maddern Fiske, the famous aCtress,
broadcast from WJ]Z

Mrs.

and dairy products. Toledo Seeds and
Chicago butter and eges.

“The reaction to the above broadcast
has come from 47 states, Canada and
Cuba.’

Manifestly a fine record oi a vear’s
splendid service!

* *

]\/ R. CIHARLES TITTMAN has
Y3 appeared  with New York
Symphony.  Philadelphia Orchestra
Detroit Symphony. Baltimore Sym
phony, New York Oratorio So-
ciety. Chicago Apollo Club, at Bach,
Cincinnati. Cornell and Spartanburg
Festivals, at the New York Oratorio
Society Testival of 1920, etc.. and in
recital at prominent colleges and for
leading music clubs.  lle is an \meri
an, horn and trained in America, a
graduate of !’rince-
ton and of the Har-
vard Law School.
and occupies a dis-
tinguished position
on the American
concert stage. He 1s
particularly well
known through his
many appearances at
the celebrated Bach
Festivals. and in con
cert he has sung with
such distinguishel
artists as Matzen
auver. Garrison, Mar
Garden, Heifetz and
Casals.  In festival
he has appeared with
most of the great
stars of the dayv,
including Homer,
Raisa and Martinelli.
In recital he has been
particularly well re-
ceived.

He returned to the

¢
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concert platform in 1920, after service
as First Lieutenant, Captain and Major
in the Army. Since. he has become a
Victor artist of renown.

And that is why his appearances
before the microphone at WRC have
been worthy events. It will be well
worth vour while to listen in on Mr.
Tittman at any time he may broadcast.

But don’t let it go at that. Learn
about vour hroadcast artists. Tune in
on their performances. Your radio is
a season ticket to the concert halls of
the country.

* ok %

POPULAR feature of CKY'S

programs are the readings from
the works of Rudyard Kipling and
Robert W. Service. which are given by
D. R. P. Coats. Recently the an-
nouncer commenced a series of read-
ings from the works of Charles Dick-
ens. Following “Sidney  Carton’s
Farewell” made famous by Sir John
Martin Harvey, a schoolmaster wrote
to CKY congratulating the station and
saying that the readings had proved of
special interest to the students of grade
eleven who were reading “The Tale of
Two Cities” as one of their texts for
the vear. The schoolmaster suggested
that readings might also be given from
Shakespeare and from other works in
use in the schools. Accordingly, CKY
is taking the matter up with the edu-
cational authorities. and pupils in the
Prairie Provinces are to have an op-
portunity of hearing extracts from
works, which they are studying, read
over the radio.

Our educational system seems to
follow in the wake of progress. It
has been hard to understand why mov-
ing pictures have not been exploited in
the schools to a greater extent. Per-

haps, however, hroadcasting will

THE WIRELESS AGE

Keith McLeod (left) accompanist at WJZ. Mr. McLeod is a musician

worthv of the position to which his ambition is now leading him. (Be

low) Edward A. Kaminsky, Paul Hyman and Mack Stock.

accompanied by McLeod “put over” the last Wireless Age party from
WJZ. Alfred Armand was the leading soloist

This trio

enter the curriculum of

promptly
teaching. Moving pictures and radio
might well be combined for the teach-
ing of subjects that are now difficult to
learn.

* ok ok

RESENTING the greatest asseni-

blage of leading orchestras and
famous recording artists which radio
Lroadcasting has ever known. station
W]JZ of the Radio Corporation of
America transmitted the entire pro-
gram of the annual Banquet and En-
tertainment of the Talking Men and
Radio Men, Inc., direct from the grand
ball room of the Hotel Pennsylvania.
Through the courtesy of the American
Association of Authors, Composers
and Publishers, W]JZ was able to
broadeast all numbers controlled by
the Association copyrights, insuring
the listeners-in a continuous program
of unequalled entertainment.

Among the orchestras and enter-
tainers who were presented to the ra-
dio audience in unbroken succession
from nine o’clock until the end of the
program was Paul Whiteman and his
Orchestra, Selvin’s Boardwalk Or-

Mme. Tamaki Miura, the
“Madame Butterfly” of
Japan, recently sang from
KYW in Chicago while
her mother listened in at
Tokyo. Mme. Miura re-
ceived 10,000 requests for
her autographed photo
from the United States.
Mexico and Canada. She
autographed her name in
Japanese and English. re-
quiring 20,000 signatures
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chestra, Coleman’s Mont Martre Or-
chestra, Vincent Lopez and his Or-
chestra, Paul Specht’s Orchestra. Ace
Brigode and his Ten Virginians. Am-
bassador  Orchestra.  Garber-Davis
Orchestra. Piron Orchestra, Interna-
tional Novelty Orchestra, Keating's
Ramblers Orchestra, California Ram-
blers. Marion Harris, Van and Schenk.
E. Ricard, Irving Kaufman. Colin
("Moore. Brooke Johus, John Steele.
Brox Sisters, Marcia IFreer. and Eddie
Cantor.

All the performers are famous re-
cording artists, and many of them are
radio feature performers. Their pres-
ence at the banquet and the broadcast-
ing of the program was made possible
by courtesy of Landay Brothers Music
House, and the Brunswick, Columbia,
Edison. Okeh. Victor, and \ocalion
Companies.

* * *

A NEW invention has made possible
the recording of broadcast pro-
grams on records which may be re-
hroadcast. and then again recorded.
The all-star assemblage, broadcast-
ing from W]JZ, should have been re-
corded. The records could then he
preserved for their historical value.
Two years from now we may have
occasion to study the evolution of
broadcasting. It would be interesting
to know in what direction we had ad-
vanced.
* * *

THE enterprising State College of

Washington studied the broadcast
situation from a practicable point
of view; the service facilities. Satis-
fied that a broadctst station which
would devote itself primarily to in-
formation and high class entertain-
ment would be almost a necessity in a
sublic educational institution, the au-
thorities immediately proceeded to
raise the necessary funds. Support
was secured from the student body,
citizens of Pullman and nearby towns.
and the alumni was solicited.

The Government gave the State
College of Washington an exclusive
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wavelength, 330 meters, and christened
the Station KFAE.

The station then invited all listeners
to send in their preferences in pro-
grain material. KFAE now broad-
casts basket ball games, talks on agri-
cultural engineering, the migration of
birds, .chemistry and other educational
subjects, orchestral numbers, solos,
and talks on books.

‘T'hey programs are developed through
the activities of the faculty and stu-
dents wnder the management of Arthur
J. Kralowec, a senior student.

Tune i on KIFAL, Then decide
whether you have any definite ideas
on broadcast service.

* * *

ADIO fans all over the country

will be fortunate this vear in be-
ing able to hear the opening Pop con-
cert at' Symphony [Tall, Boston, played
by members of the Boston Symphony
Orchegtra which will be broadcast by
Statton W7, Boston Herald-Traveler,
Westinghouse.  These concerts  are
comlml‘tul by Agide Jacchia, directing
a symphoeny of 80 players which is ade-
quate for plaving the most elaborate
modern score.

H. V. Carpenter,
and Engineering,

Nean of Mechanical Arts
supervised instaliation of
KFAE

These ’op concerts are so much a
part of Boston as the Common or the
golden-domed  state house and they
are unique in the fact that there is
nothing like them anywhere in this
country, In the summer of 1885 the
project of a supplementary series of
concerts to the regular scason of the
Boston Symphony Orchestra, of popu-
lar character to suit the warmer season,
was inangurated.  After the example
of Bilse, concerts in Derlin, the formal
rows of seats were removed, tables in-
stalled and refreshments were served.

The experiment was an instant suc-
cess. The “Promenade Concerts” soon
came to be called the “Pops.” While

PEEPS INTO

s
Mary Ellis, Arthur Hammerstein’s new star,
broadcast from Y

the Pops of this the 39th season follow
the original idea to some extent, the
idea has been enlarged to a great ex-
tent.  In the first place, the orchestra
has grown considerably—its full sym-
phonic proportions are adequate and
the music is taken somewhat more seri-
ously, although light trifles for encores,
waltzes, operetta selections, remain an
integral part of the l'ops.

This is Agide Jacchia's cighth sea
son as conductor of these concerts. .\
native of Desaro, Italy, he became a
favorite pupil of Mascagni at an early
age in the Conservatory -of that sea-
som, Mr. Jacchia made an immediate
mark as a young ifan as a conductor in
the principal opera houses of Italy.

Since comingto this country, Mr.
Jacchia has conducted opera from

coast to coast and from Canada to Cen-

& i

North Hudson Kiwanis Club Quartet broad-
cast from W]2Z
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tral America. During the season of
1914-1915 he was the principal Ttalian
conductor at the Century Theater in
New York. He is the founder and di-
rector of the Boston Conservatory of
Music. * ok x

“T SEE Dby the Papers” is the title

of a new radio series offered by
“Hollywood™ McCosker and scheduled
to be broadcast weekly from \WOR
during the summer months.

The series is to be a humorous ré-
sumé of outstanding news events pat-
terned after the style of Will Rogers’
satire on well known people and events
of national importance. Mr. McCos-
ker, who is a newspaper man and mo-
tion picture critic well known to the
radio audience, will offer the new series
throughout the summer at which time
there is a pronounced let-up in the re-
lease of big movies.

“Hollywood” is of the opinion that
radio programs are lacking a humor-
ous vein and that thousands of the
radio audience will welcome the un-
conventional.  “In any event.” he
writes, “my attempting to kid the
week's news is a good joke to start
with.” * k%

Charles Tittman. America’s leading Oratorio
Bass, broadcast from WRC

L.THOUGH the Chautauqua Cir-

cuit has eliminated “Jazz” and
humor, particularly comedians, this
season, because those numbers have
not been requested. the radio audience
will probably welcome a smattering of
something light with their summer
programs of politics and religion.

B. . I..'s now have greater advan-
tages than Chautauqua audiences have
enjoved in the past. Cultural programs
in broadcasting will show continual im-

provenient.  Also we shall have hu-
mor. \We need some humor. Humor
s a great educator,

— W, AL
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RADIO NEWS FROM ALL

‘ e

OVER THE WORLD

Leper Colony at Molokai, Ha-
waii, Hears KDKA

HE great amount of enjoyment

that radio Droadcasting has
brought to those isolated from the rest
of the world is clearly shown in a
commuumnication just received at \West-
inghouse Station KDK.A, from the
Kalaupapa Leper Settlement on the
Island of Molokai. Hawaii. said to he
the loneliest place in the world.

Recently under the personal super-
vision of R. L. Cooke, superintendent
of the \Wireless Department of the
Mutual Telephone Company of Hono-
lulu, two radio receivers were installed
in the leper colony. The radio sets
consisted of a Radiola V, equipped
with an A. C. power amplifier and an
R-3 Magnavox which was installed in
the amusement hall; while a Radiola II,
for ear phone reception was installed
in the superintendent’s home,

The very first time the sets were
placed in operation, KFKX, Westing-
house repeating station at Hastings.
Neb., was received repeating KDKA’s
program. Then a few minutes later
KDKA was picked direct.

Later KDKA was again received
with such good volume that the mu-
sic and other entertainment could be
heard about 100 yards outside of the
hall.

There are about 600 people in the
Molokai leper settlement. About 400
were present for the first radio night.

The leper colony is located on a
long narrow point of land surrounded
on three sides by the ocean and backed
up by steep cliffs, 1300 feet high which
are practically unclimbable.

There are only two ways of en-
trance, by sea or over the steep moun-
tains, down a narrow trail that seems
to drop right out from under the cliffs.
The two radio receiving sets were
packed down this trail.

In the future these afflicted people
outcast from the remainder of the
human race will at least hear from the
outside world through the medium of
the radio wave.

Janitor Must Know Radio

I builders throughout the country

continue to erect apartment houses
and furnish tenants with radio enter-

tainment from a central receiving sta-
tion, janitors will have to be able to
operate receiving sets and handle com-
plaints.

In Washington, several apartment
owners object to numerous aerials of
many different types. which they claim
disfigure the rootfs. Other landlords.
more thoughtful as to the comfort and
happiness of tenants. are installing one
aeral with a receiving set in the base-
ment and running wires to sockets in

LIFE BOATS EQUIPPED WITH RADIO
The newest Giant of the Seas, the steamship
*Columbus” of the North German Lloyd Line.
which arrived recently in New York after her
maiden voyage, has the most up-to-date equip-

ment in its radio installation. Passengers on
this vessel will feel greater safety when they
observe the lifeboats equipped with radio. The
boats have small receiving and sending sets,
with aerial as shown in the photograph

cach apartment so that occupants who
desire may plug in phones or loud
speakers.
“Listening In” in Lombardy
THE Italian society “Amici del’Arte”
has constituted a new branch of
its activities, the ‘“Radio Club Lom-
bardo,” with headquarters at Milan,
and with sections in other cities and
towns of Lombardy.

It is the intention of the organiza-
tion to encourage students and ama-
teurs of radio communication, to ad-
vance the adoption and improvement
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of radio. promoting and supporting the
ercction of well-organized stations.
The society’s activity is seriously
limited by the fact that. while a person
or an organization may purchase a
radio outhit, it is impossible to obtain
the Government's sanction to use it.

Balloon Guided by Broadcast
Station

ADRIFT in the upper air currents
for nearly twenty-four hours, car-
ried whither the winds blew them. two
government officers had for their only
means of communication the radio,

They have completed several of the
iree halloon flights being made from
sScott Field, Illinois, by the TU. .
Weather Bureau to establish the value
of the forecasting theory.

A map of the country is carried in
the balloon, and by information broad-
cast from different radio stations. they
know their location and the weather re-
ports and forecasts from Washington.

These tests are the first ever at-
tempted, and fifteen are planned. Dr.
C. LeRoy Heisinger, meteorologist
from Washington, and Lieut. James T.
Neely, of the army air service, who are
manning the balloons. attribute the
complete success of their flights so far
to warnings of weather changes re-
ceived by radio from various stations.

British Interest in Radio
Increasing

ENTHUSIASM for radio telephony

continues to grow throughout
Great Britain, according to Acting
Commercial Attaché Hugh A. Butler.
Up to March 1. 1924, over 600,000
licenses for receiving sets had bheen
issued. And it doesn’t stop here. THE
\WIRELESS AGE has just received word
from Mr. Arthur R. Burrows, Direc-
tor of Programs of the British Broad-
casting Company, whose interesting
account of Broadcasting in the British
Isles was published in one of our re-
cent numbers, that the official number
of license holders in Great Britain is
now 750,000, He states further that
it is intended to tap four new populous
centers by opening relay stations at
Edinburgh (2EH), Liverpool (6LLV),
l.eeds-Bradford (2LS)., and Hull
(2ZHU) this summer.
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Broadcasting in Switzerland

R.\l)lO'l‘lil,liPHONY as a na-

tional pastinme, such as it has he-
come in the United States and ling-
land, appears to have no great foture
i Switzerland, It was originally -
tended to erect a central national broad-
casting station. but this idea has heen
:j)an(l(me(l. and a system of decentral-
ized stations 1~ now proposed.  In view
of the fact that there are only about
4.000.000 people in Switzerland, it is
quite obvious that broadcasting must
he kept withim modest bounds,

[t is reported that arrangements are
I)iing made for the erection within the
near future of four broadeasting sta-
tions.  They will be located. respec-
tively, at Lausanne, Geneva, Zurich
a)i(l Basel. [I'lans are now being pre-
pared for the station at Dasel, and the
mstallation work will hegin at an early
date. The work of constructing the
station at Zurich has heen temporarily
retarded pending certain financial ad-
justments, but the promoters hope to
be able to complete the undertaking
without much further delay.

The chief difficulty to he encoun-
tered 1s the expense of providing pro-
grams,  The Swiss IFederal Govern-
ment is giving its encouragement and
assistance to the undertaking, and has
(l?ci(led to place at the disposal of the
four stations the larger part of the
revenue derived from the licenses is-
stied to amateurs, Industrial circles,
amateurs, public corporations, and
other interested hodies are being urged
ta subscribe to the scheme.

Austrian Broadcasting Com-
pany to Be Formed
F()RZ\I;\TION of a company called

“Broadcasting A, G.” is being un-
dertaken by the Austrian Government
to, carry on radiotelephone broadcast-
ing in that country, we are advised by

WORLD WIDE WIRELESS

R. L. Luke, Chief Radio Electrician, U. S. Navy, is demonstrating here the Scotch Clariphone,
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designed to modity the effect of atmospheric disturbances in radio reception

the Department of Commerce. Ap-
plications for radio concessions from
the German Telefunken Gesallschaft.
the E. Schrack Radio \Werke. and
other companies had heen peuding, but
it was decided not to grant a concession
to any privately owned concern. A
majority of the shares of stock of the
new company will be held by the Aus-
trian State.

African Natives to Learn
Farming by Radio
N:\TI\'ICS in the heart of Africa

will be able soon to perform their
ancient ceremonial dances to the
strains of jazz through a radio loud
speaker, and will be given instructions
in modern agricultural methods in the
same way under plans of British ofti-
cials of Kenya Colony.

Trade Commissioner R. A. May at
Alexandria. Egypt, has advised the
Commerce Department that plans al-
ready have been made to institute a
radio set with loud speaker in every
village.

Jesides daily musical programs, he
said, farming instructions will be sent
to the natives in their own language.

Radio “Knife” for Major
Operations
Al’l’l,lL':\Tl()N of radio impulses

to a surgeon’s knife which burns
its way through the tissues of the body,
cauterizing as it passes and thus pro-
duces nearly bloodless surgery, is
claimed by Dr. L. 15, Schmidt of the
staff of the Alexian Brothers’ Hos-
pital. Chicago. With the use of the
new instrument two operations for
cancer of the bladder have been per-
formed successfully. it is stated.

As explained by W. . Dodge, rep-
resentative of the lahoratory that per-
fected the device, a low power radio
transmitting set is used to generate the
current, The “knife,” which is about
half the breadth of a lead pencil and
resembles a knitting needle, forms one
terminal. The other is applied to the
patient. The human tissue offers re-
sistance to the passage of the current

Chile is using radio extensivelg'. Here is the wireless station north of Valparaiso, Chile. one of many stations built along the coast for the aid of
shipp

ing.
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Recently a fine broadcasting station has been opened in Santiago. the capital
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Here is how Paris enjoys radio in the summer-time.
stand in the Champs-Elysees

when the knife is applied. The re-
sistance causes heat. The knife burns
itseli through skin, fat and muscle
quickly and without pressure.

The set is equipped with two 40-
watt power tubes and condensers. The
current oscillates at the rate of 40,000
cvcles a second. The tension is 800
volts at 450 milli-amperes. The heat
developed is great enough to fuse
brass.

“We don't care to make any rash
statements.” said Dr. A. J. Wochinski,
who assisted in the operations. “Radio
surgery has its limitations. It will not
cure cancer, but can be used practically
wherever the knife can.

“The one advantage the radio needle
has over the knife is that it prevents
loss of blood. unless a large artery
should be severed, in which case liga-
tures would have to be applied. The
patient is thus saved the usual shock
that follows major operations.”

WHN Pays License Fee

Tl 12 suit for infringement of patent

brought by the American Tele-
phone and Telegraph Company against
Station WHN has been dropped be-
cause of an agreement reached be-
tween the parties whereby WHN takes
out a license from the telephone com-
pany covering the use of the radio
parts which were declared to be in-
fringements. Henceforth WHN will
operate on the same basis as other
stations licensed to broadcast by the
telephone company. The license fee
was $2.000. which is understood to
hold for the life of the patents.

In discussing the settlement of the
suit officials of the American Tele-
phone and Telegraph Company said:
“The action taken. means only that
this company meant what it said when

Concerts are broadcast from a band-

President Thayer issued his statement.
Our position has been that there is
nothing else for us to do but protect
the validity of our patents when we
believe they are infringed and put the
decision up to the courts.

“WWé have said all along that we were
perfectly willing to license any station
which would respect our patents by
applying for a license to operate under
theni. Our willingness to license Sta-
tion WHN shows our intention to ad-
here to this position. We believe that
other stations now operating with ap-
paratus that infringes on our pateuts
will apply for license and that this sit-
uation will be straightened out.”

The only difference that will exist
between Station WHN and the other
broadcasting units lcensed by the
American Telephone and Telegraph
Company is that the \WVHN apparatus
was not manufactured by the Western
Electric Company, which manufac-
tures and sells the broadcasting sets in-
stalled under agreement with the tele-
phone comipany.

The radio industry, which has
watched the progress of the WHN
suit as a test case ofi broadcasting con-
trol, was interested to learn the terms
of the license agreement. 'lts principal
conditions are given on good authority
as follows:

1. The telephone company releases
WHNX from all liability of claims for
past infringement arising out of previ-
ous operation of the broadcasting sta-
tion.

2. \WWHNX is granted a ‘‘personal non-
transferable” license to continue to: use
the station for radio telephone broad-
casting; including broadcasting for toll
or hire.

3. The license fee is set at $2.000.
which is understood not to be an an-
nual fee but a sum covering opera-
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tion during the life of the patents
under which license is granted.

4. The present license is based on
the operation of the station, with a
maximum power of 300 watts de-
livered to the antenna. but the tele-
phone company agrees that it will at
any time. upon request of the licensee.
grant a license as far as its patents are
concerned to operate with greater
power upon terms commensurate with
the present license fee.

5. The license is subject to revoca-
tion by the telephone company upon
violat:on by the licensee of any of the
foregoing conditions.

Hoover on Radio Legislation

ERBERT HOOVER has become

the Judge Landis, the Will H.
Hays, the Augustus Thomas of the
air.

He announced recently that he
would not attempt to set up a censor-
ship and wonld never consent to any
scheme by which radio listeners shall
be charged a fee by law.

The Government of the United
States will always control the ether
roads. but it will not be drawn iuto
saying what shall and what shall not
be fed to the radio audience.

“There are enough complaints
now,” says Mr. Hoover, “against the
individual programs sent out by the
various broadcasting stations. If the
United States were to assume control
of these programs, the kicks would be
multiolied by the tens of thousands
and the first thing we knew we would
be having a Senatorial investigation
on our hands.

“Thaere will be,” lie explains, “no
vested right in any one wave length.

The Eiffel Tower radio broadcasting station

in Paris. Here are the tubes

Therz will be no monopoly of certain
roads in the ether. The Government
will see that the air is kept open to all
comers. The Government will do
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evervthing it can to encourage contin-
uify of service from any one broad-
casting station, Certain companies are
sol tied up in the development of radio
that there is reason to helieve they will
show great vision in handling the sub-
jeet.  In any event, while they may
control radio instruments, the Govern-
ment will never lose control of the air
itseli and will never permit the air
rotites to be run connter to the general
public interest.

“There has been no parallel to the
development of the air as a means of
communication since the invention of
printing. The radio is the handmaiden
of the printer. The Government will
seé that nothing happens in the ether
to interfere with or hamper its furure.”

Republican Convention by
Radio

ORE than one-tenth of the people
of the United States, or about
twelve million, can “tune in” on the
proceedings  of the Republican Nation-

153 Lm.' E e

Radio in Mexico. A news reporter is here

sending out messages from the powerful port-

able set accompanying the forces of General
Gonzalo Escobar in campaign

al Convention when it starts at Cleve-
land, Ohio, on June 10.

Every radio set owner in the coun-
try, whether he is on the Pacific or
Atlantic Coast wave length, will he
able to hear the convention,  Arrange-
mdnts to broadcast the convention pro-
ceedings are being comipleted by the
Radio Broadeasting Subcommittee of
the Cleveland Convention Conunittec,
headed by Charles 1. Gebauer.

“More people will hear this conven-
tion than ever heard any great political
cvent before,” said Secretary James [
IZ. Jappe. of the Cleveland Committee.
“1%rst, there will he more than 13.000
in the public hall itself, either as par-
ticipants or spectators, Then there
wi]l he a loud speaker that will enable
forty to fifty thousand gathered out-
side of the hall to hear, and finally the
proceedings will he broadeast over the
land.”™  The roll-call hy States on
IPresident and Vice-President. will he
Dbroadcast.
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Chess by radio. F. E. Black, chief wireless officer of the S.8. “America.,” indulging in a game
of chess aboard ship

Standard Radio Frequency
Transmissions

HE Bureau of Standards is trans-

mitting special signals of standard
frequency about twice a month. The
signals can be heard and utilized in
general cast of the Mississippi River,
These special signals of standard {re-
quency are of use to testing labora-
tories, transmitting station operators,
and others in standardizing  wave
meters and adjusting transmitting and
receiving apparatus.  The transmis-
sions on June 3 will be of special -
terest to ship operators, those on July
7 to amateurs, and those on June 20 to
broadcasting station operators.  The
accuracy of these signals is better than
three-tenths of one per cent.

All transmissions are by unmodu-
lated continuous-wave telegraphy. .\
complete frequency transmission in-
chides a “general call” a “standard
frequency  signal”  and  “announce-
ments.” The “general call” is given
at the beginning of the eiglht-minute
period and continues for about two
minutes, This includes a statement of
the irequency. The “standard ire-
quency signal” is a series of very long
dashes with the call letters WW\ in-
tervening. This signal continues for
about four minutes. The “‘announce-
ments” are on the same frequency as
the “standard f{requency signal™ just
transmitted, and contain a statement of
the measured frequency. An an-
nouncement of the next frequency to
be transmitted is then given. There
is then a four-minute interval while
the transmitting set is adjusted for the
next frequency.

The schedule of standard frequency
signals from the Dureau of Standards
is as follows:
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SCHEDULE oF I"REQUENCIER 1N K1LOCYCLES
(Approximate Wave Lengths in Meters in
Parentheses).

Iastern
S:andard Time June 3 Junc20 July 7
11:00 to 11:08 PN~ 300 530 1363
1000) (3451 (220)
11:12t011:20 PM 313 630 1430
952)  (461) (210
11:24t011:32 PN 345 750 1500
869y (400 (2000
11:301011:H4 P\ 375 833 1600
(800)  (360)  (187)
11:481t0 11:56 PAL - 425 940 1700
(703) (316 (1761
12:00 t0 12:08 AN 500 1050 1800
600 (285) (1677
12:121012:20 AM 600 1150 1900
(5000 (261) (158)
12:241012:32\M 667 1250 2000
(430)  (240) . (150)

Radio Expositions
I{I2 Pacific Radio Exposition is
planned to be held in San [I‘ran-
cisco from August 16 to 21 in the Civic
Aunditorium.  This exposition will be
conducted by the Pacific Radio Trade
\ssociation.

Chicago this vear will be the scene
of the second of a series of three shows
comprising the fArst annval Interna-
tional Radio Exposition. The Chicago
show will be condneted at the Coliseum
November 18 to 23 inclusive.

The first show will he at Madison
Square Garden, New York City, be-
ginning Monday, September 22, and
closing Sunday night, September 28,
The third show will be held in a Pa-
cific coast city. soon to be selected, in
Janvary or TFebruary, 1925,

The exposition will he under aus-
pices of the newly organized Radio
Manutacturers’ Show association, with
a membership of sixty, U. J. Herr-
mann and James 7. Kerr. who made
a success of the annual Chicago show,
will be -managing director and general
manager respectively,
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Best Bets 1n Humor

BY H. T. WEBSTER

—N. Y
H. L. M. Writes
ONE night (his letter goes) a friend

1 orld

asked me over to his house to
“listen " on the radio.
I went.

During the course of the evening
[ heard a weather report broadcast
from a Colorado station.

The idea of hearing a Colorado
weather report thrilled me. It seemed
s0—you know—impossible. That Colo-
rado should have weather.

I asked him if I might come over
the next night. He said [ might.

I told him I liked it. thought it was
great. [ did not tell him about the
Colorado weather report. That was
my secret.

The next night | heard a weather
report from Chicago. It was wonder-
ful. “"Cloudy in the southwestern por-
tions, with gradually increasing temper-
atures.”

I went night after night, listening
raptly to reports from all sections of the
country.

1 bought a set of my own.

They can hardly tear me away from
it.

I know what the weather was yester-
day. is today and will be tomorrow in
everyv important section of this great
United States.

I don’t know how T could live with-
out my weather.

That's how I became a radio fan!

Hoping we both enjoy the concert
Monday night. 1 remain,

Radiofanly yours,

H. L. M.

THAT LITTLE GAME—BY B. LINK
S L

oEARIE. GAM oo

Bram

Fme:“me ABOUT

THE FRAGD WEATHER
DB ? -

HoUNE. A NISE ONE, You ARE,~
& UP MALF THE NIGHT PLAVING
GAME AND TnE OTHEN, WALE
mswmnc» " ON YuE RADIO
AND ALLOW THE WATER PIPES
<o FREELE BEFORE YOun.
vent EYeS -
—

R CARD GAME wi
HoT SESSION ANE 'Ml
RADIO PROGRAM

OPEN AR BAND cmceuf
SRSQDGASTED From

—Brookliyn Times

That’s Easy

OKL:\H()MA Radio Dealer (after

lengthy explanations to Osage
chief): Now I've gone over this
radio set thoroughly with you; I've
shown you every coil and knob. and
I'd like to have your order. DBut is
there still anything you don't under-
stand : any questions vou would like

The New Control

“T SEI that you don't know how to

tune this set.” he ol)~er\ed as he
began adjnsting the dials. “DBut don't
let that worry vou, old man: we all
have to learn, vou know. Now. then.”
he continued. “did you notice the in-
creased volume of sound as 1 turned
that last dial> Just put the finishing
touch on perfect reception. as it were.
Of course. one cammot teach vou the
whole game at one sitting. but I'll say
this much: vou’d do well to pay par-
ticular attention to that dial if you
want good volume. That is one of
vour most sensitive controls.  Con-
denser. | suppose "

“No, Bill.” replied his host.  “You
see, it is like tlus. | hored one hole
too many in the panel. and then put
that dial on to hide the hole. It doesn’t
control anything—except the imagina-
tion.” —~eo. I'. Noftsker.

A STRAIN ON THE FAMILY TIE
By Gaar Williams

—Chicago Tribune

BY GEORGE McMANUS

I was ecstatic. 1 hardly slept to ask?

a wink that night. A\ weather report Chief: Yes, what makes it go?

fram Chicago! —~Oklahoma Whirlwind.
BRINGING UP FATHER

[T s 15 svaTion %.00. LW T 1 T

NTES WS e OF ::EQFTA‘:‘:LCQ: é}\jl L""Tt O | Lk l TATAS l | Il T.
FRINOLITY €O WILL DINGTAND THEY W ] : W | |

=y P |
=

ALLGET JINGLING
I ? WITH THEIR FEET -
R | :
.‘\, |
y -
J’\‘ Ly

© 1924 av tnr Feavuse Semace Tre

OH: waET‘E L
TTMEY ALL GET
QINLLING WITH

hiiine
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—The Washington Herald
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HEEN the New York office of
the United States  Shipping
Board was opened a wise selec-
tion was made in the appointment of
Mr. Charles D. Guthrie as radio super-
visor.  No one could have held this
phsition more creditably or more effi-
ciently : none could have made a larger
number of friends and no one could
lay claim to greater ability or longer
rildio experience.

Mr. Guthrie started going to sea as
a boy and long bhefore the advent of
ritdio. e was a cadet on the famous
school ship Saratoga. five vears aiter
the graduation of Captain Iartley.
now commander of the Lewiathan.
who learned the fundamentals of sea-
manship on this same school ship.

The Saratoga was built in 1842 and
whs in the fleet of Commodore Perry
during the tmportant historic event in
opening  negotiations  with  Japan in
1853. The vessel, which carried 24
nine-inch smooth bore guns, was after-
ward used as a slave chaser and later
cqmmissioned as a school ship.

After leaving the Saratoga Mr.,
Guthric  joined the revenue cutter
service, now the all-important United
States Coast Guard depending almost
erjtirely upon radio, but which at that
time had no knowledge of what radio
might accomplish. It was ouly a little
over a year previous—November 13,
1899. to be exact—when the American
liner St. Paul transmitted the first
wireless message ever sent from a ship
at sea.

In 1904 he enlisted in the United
-States Navy and after a course at the
Btooklyn Navy Yard electrical school
was made wireless operator on the
battleship Kentucky. In use then was
the coherer detector with no telephone
headsets, the messages coming in on
tape.  The record distance was 113
miles,  Before the end of his naval
enlistment head phones came into use
:111-1(1 distances of a thousand miles were
common through the use of electro-
Ivtic detectors,

Ar. Guthrie suggested the use of
1000-ohm phones. but was informed
that none over 500 were manufactured
angl that 500 ohms was the maximum
for efficiency !

[Some time later the Schmitt-\Wilkes
phones, forerunners of the Brandes,
were made with 1000 ohms resistance
and became the Navy standard.

By W. S. Fitzpatrick

During this period Mr. Guthrie took
part in the original radio experiments
of the Navy and right here might be
conferred the honor of his being the
original “Droadecast Listener.” [t was
during the Jamestown exposition in
1907 when it was his duty to listen in
on an experiment made by the battle-
ship Pirginia.  The experiment was

so successful that daily concerts were
aiven for the benefit of the fleet.
A\ few vears later while an inspector

Fa T

Charles D.
Guthrie, Radio
Supervisor
United States
Shipping
Board, as a
navy operator
twenty years
ago and as he
looks today

=
for the Marconi company Mr. Guthric
alsd took part in broadeasting. On
this occasion it was an effort to estah-
lish wireless telephone service between
the two Wanamaker stores at New
York and Philadelphia in addition to
the wireless telegraph. So that the
listeners at Philadelphia might pick up
the signals, Mr. Guthrie would talk
until hoarse, then turn on several phon-
ograph records. This experiment was
conducted at certain times each day
and, while not meeting with the de-
sired success. still brought forth letters
and verbal comments from ship oper-
ators who enjoved the concerts con-
siderable distances at sea.

It is not recalled what kind of an
announcer Mr. Guthrie made, but he
probably had his little iokes and most
likely introduced Jolm McCormack to
the audience before starting a phono-
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graph record of that singer. It s
doubtful however. that he hung up
stars over kiddies' homes.

While still in the Navy Mr. Guthrie
opened and assumed charge of the first
wireless station to be built in Phila-
delphia.  Following his discharge he
became a commercial ship nperator and
five vears later was made an inspector
for the Marconi Company.,

For two and a half vears. which in-
cluded the war period. Mrv. Guthrie
was chief government inspector of the
second distriet with headquarters at
New York. He hecame Shipping
Board radio supervisor four and a half
vears ago.

*® * *®

The radio personnel of the large
American  trans - Atlantic  passenger
ships is often asked for and, no doubt,
will prove of general interest.

The Leviathan’s radio equipment is
in charge of Elmo N, Pickerill of New
York and George I5. Sinclair, also of
New York, is first assistant. The
other members of the c¢rew of eight
are: Henry . Bollendonk of Nanuet,
N. Y.: Oscar L. Goertz of Drooklyn;
IPaul W, Karr of Skidmore, Mo, Earl
7. Whiddon of Boston. Mass.; [eslie
Veader of Madison, N. J.. and Roy
W. Jones of Van Wert, Ohio.

I, B. Von Thun is chief operator
on the George Hashington; 11, Young
is first assistant: H. A. Herring, sec-
ond, and Ben N. Lazarus, third assis-
tant.

On the clmerica Frank E. Black is
in charge and is assisted by Arthur

Cohen and J, C. Eddy.

The radio men on the new liner
Republic are Roy Butler. 2. J. Girard
and N. Moore. Om the President

Roosewelt are W, 1.. Whitnev, C. W,
Butt and T.ouis Brown. The Presi-
dent Iarding operators are George H.
Kolbe, C. Prevetti and Adolph Weik.
* ok x

Among the old time operators who
are still going to sea is Frank W,
Rosenquist, now on E. I°. TTutton’s
vacht Flussar, said to he oue of the
most beautiful yachts atloat and on
which is installed the most modern of
radio equinment. Rosequist started as
a commercial operator in 1912, hut had
an amateur set as early as 1907, Dur-
ing the war he was in the Radio Intel-
ligence service of the United States
Army, {Continued on page 8R)
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I' you stop to think about it, you'll
probably agree that, between sum-
mer and winter, radio broadcasting
really means more to us in the summer
season than in the winter, not only be-
cause some of the most interesting

things, particularly sporting events,
come only with warm weather, but on
camping trips or at summer cottages.
news is not quickly available in the
form of late newspaper editions. More-
over, theatres and concert halls are
cither closed or at inaccessible dis-
tances. Actually, we need radio more,
and it is more useful to us, during
the summer months. and this vear, too,
we want radio to bring us the news of
the political conventions.

Thanks to the U\'-199 tubes, yvou
can have a set wherever vou go, not an
awkward, heavy affair, loaded with
batteries, but a small outfit easily car-
ried. As to the general design of the
cabinet and the arrangement of the
complete equipment you probably have
particular ideas of your own which

you want to work out. Consequently,
construction data will be given in this
article only on the radio set itself.

IFigures 1 and 2 show the assembled
instrument. consisting of a one-step
non-oscillating R. F. amplifier, detector,
and two-step A. F. amplifier using
UV-199 tubes, while figure 3 gives the
wiring diagrant. You will see that the
antenna circuit is untuned, with fixed
coupling to the secondary which is ad-
justed by a .0005 mfd. condenser. In
the plate circuit of the first tube—the
R. F. amplifier—is another fixed
coupler, or fikit, which acts as a tuned
R. F. transformer.

This is in no way a trick circuit.
It is an accepted design which has been
in use long enough to prove entirely
satisfactory as to range, quality, and
selectivity. At Darien, Connecticut, we
bring in the usual stations, Atlanta,
Pittsburgh, Chicago, and Philadelphia
with sufficient volume on an inexpen-
sive loud speaker to hear the music
and the words of the announcers easily

Figure 1—The portable receciver assembled.

front banel on which one of the R. F.

Showing the tube panel and the reverse of the

pickle-bottle transformers is mounted
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A Radio Set

for the Summer

How to Build It

Describing the construction
of an outfit for automobile
camping, the motor boat, or
summer cottage which will
do as well as sets made only
for permanent installation

By M. B. Sleeper

Radio Designer and Technical Publisher

as we sit around the room. New York
stations are, of course, quite loud.
While the volume is not as great as if
regeneration were used, the clearness
of the reproduction more than makes
up for the lower volume. As a matter
of fact vou might think, judging by
your ear, that you were tuning an am-
plified crystal set, because there is no
carrier wave whistle nor the squeals
which come from an R. I'. set requiring
potentiometer control.

One very important feature, and one
which is entirely new, is the pickle
bottle inductance. You'll understand,
when you read the instructions for
winding them, why they are called
pickle bottle coils. It is enough to say
now that thev are wound in a way
which makes them self-supporting. Of
all types of coils the single-layer wind-
ing is most efficient. The efficiency is
further increased, or the R. F. resist-
ance lowered, in the pickle bottle coil
because no insulating tube is required
to support the wire. \With all the ef-
fort now being spent to reduce the
losses in tuning condensers, this is the
first improvement on small-inductance
coils which has been brought out in
several years. In this connection it is
interesting to note that the R. F. re-
sistance of a spider web or basket
wound coil is greater, for a given in-
ductance, than a single-layer winding
on a bakelite tube. The only type of
coil having any lower losses is the
single layer winding without a tube.

Information concerning the losses of
spider web coils has been in possession
of some of the commercial companies
ever since 1917, when English army
outfits, equipped with that type of in-
ductance, were sent here to be repro-
duced by American manufacturers.
Experimenters, however. still cling to
the mistaken notion that they have
lower losses than the single-laver coil.

But to get back to the set itself—
the front panel is of 3-16 in. bakelite,
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A PORTABLE SUMMER SET
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Figure 2—Wiring diagram of the portable receiver
measuring  7°x147. At the rear. in diameter. of eight to fourteen sides. 20 wire, in the same way. using four

supported on nickeled  brass pillars
3s'x334" long. is a vertical sub panel
to which a tube panel is secured. Both
measure 13"x315"x3/16". This is a
very handy arrangement as it allows
thé tubes and transformers to be
mounted behind the variable condens-
ers, and permits them to be arranged
in less space with shorter connections
th#n if a base panel were employed.

Figure 4 gives the dimensions of the
thice panels. Notice that all holes are
made with a No. 18 drill except the
15/32" holes for the rheostats, con-
densers, variohm and jacks. Lour
countersunk holes are made in the tube
panel for the terminals of the Ark
transformers. The countersinking is
ne¢essary because the termial screws
are a little short to go through a 3-16”
panel.

If the drilling is changed slightly the
parts from any of the reputable manu-
facturers can be used. but if you want
to [reproduce this set exactly you will
need two General Tustrument 0005
mfd. condensers, two 30-ohm Amsco
rhi¢ostats, two 3" and two 2" Kurz-
Kasch dials for the condensers and
rheostats, and open circuit filament con-
trol Carter jack. four General Radio
U V-199 sockets. an Flectrad Variohm,
a 00025 mfd. Micadon, two Ark trans-
formers, and nine Eby binding posts.
Tlle cost of all these parts. including
the screws and fittings, comes to less
than forty dollars.

In addition to the items mentioned.
vou must have the two pickle bottle in-
ductance units. Get a 4-lb. spool of
No. 24 8. S. C. and one of No. 20
D. C. C. wire, some gummed paper tape
sugh as is used for fastening bundles,
and two pickle or preserve hottles 214"

If you can’t get them of polygonal
cross section, round ones will do. Cut
four lengths of the tape 14" wide and
0" long.

With someone to hold the spool of
No. 24 wire for vou, clamp the bottle
hetween vour knees. fasten the end of
the wire by several turns around the
neck of the hottle and bring the wire
up outo the straight part. Turn the
hottle and wind the wire over the strips.
placing them ninety degrees apart.
Moisten the tape as you go. When yvou
have put on 70 turns. cut off the ends
of the strips so that they stick out
114" on each side of the coil, wet them,
and bend them over on the wire. Thus
the tape will hold the turns securely
every ninety degrees. Cut the end of
the wire.

PPut on the primary winding, of No.

shorter strips of paper. Six turns are
required, wound on top and at the
center of the secondary. This coil com-
pleted. break the bottle and remove the
pieces of glass carefully <0 as not to
cut the insulation. You will then have
a surprisingly  strong, seli-supporting
inductance unit.

To mount it. cut out two 3-16"
bakelite strips 3147 long and 15" wide.
Drill two holes in them at each end for
screws to hold the strips together and
to act as primary and secondary ter-
minals. In addition. drill two holes 1”
apart and countersink them, in one
strip. They are to take screws threaded
into brass pillars 34" long by 5-16”
in diameter which serve to mount the
complete fikit under the tube panel.
Put the coil hetween the bakelite strips
and tighten the end screws with nuts.

Figure 3—The assembled receiver, showing under side of tube panel on which the A. F. trans-

formers and one of the R, F.
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THE WIRELESS AGE

Front panel,

Make another fikit to he used as the
R. I, transformer in the same way, but
put 12 turns on the primary.

You also need two angle brackets to
fasten the tuhe panel to the sub-panel.
They are 1” lengths of 38" angie brass,
one with a No. 18 hole in one leg 34"
to the right. and one 38" to the left of
a hole in the other leg. The brackets.
panel support pillars., and the coil
mounting pillars are stock items which
you can buy if vou do not want to
make them up.

Mount the instruments on the front
panel and do as much of the wiring as
vou can. Then fasten the other parts
to the tube panel, and connect them as
far as possible. Natice that the socket
connections must he changed. Take out
the contact spring screw and put in its
place a 1”7 6-32 R. H. screw. with the
head on top of the socket base. Replace
the spring. and clamp it with a nut.
Repeat this process at each terminal.
The sockets are held to the panel by
nuts on these screws underneath. More-
over, connections are in this way made
under the panel as you will see from
the illustrations.

Finally, mount the sub-panel and
fasten the base panel to it; then the
last of the wiring can be done. Holes
marked X on the sub-panel drawing
are to take wires connecting instru-
ments on the front panel to those on
the tube panel.

There 1s a wide choice of batteries
available. The lower jack on the front
panel is provided so that you can plug
in a connection made in place of the
dash light on a mwotor car. Rheostats
of 50 ohms are specified to take care
of a 6-volt A" hatterv, Dry cells can
also be used for filament lighting.
Three 6" dry cells, operated 2 to 4
hours a day. will run the filaments over
100 hours. Six cells in series parallel
giving 414 volts. will last more than
twice as long. If weight is an import-
ant factor use four of the Eveready
type 3 batteries in parallel. They will
last about 23 hours.

showing best arrangement of control dias

If you are going to use telephones
a tapped 43-volt “B” battery, prefer-
ably the large size, is enough, hut 90
volts will increase the volume greatly.
The small 22%5-volt “B™ batteries are
all right for a few weeks though the
big ones stand up much better, In ad-

o O
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dition you must have a 4;-volt flash-
light battery or Eveready tvpe 3 for the
“C” battery. This is important for it
improves the quality considerably and
makes the “B” batteries last much
longer.

Sirce the primary circuit of the set
is untuned you can use almost any-
thing for an antenna. A\ wire fence is
good, a tin roof, or the frame of an
automobile. For portable use you can
throw one end of a 100-ft. length of
bell wire tied to a weight up into a
tree. ()n a motor hoat use two wires
three feet apart, run from the how to
the cross arm and down to the stern.
Ground connection can be made to a
tin can dropped into water, the pump
pive. a nail driven into the roots of a
tree. or, on a hoat, to a metal plate
under water.

Ornce you have learned the approx-
imate settings for the condenser dials.
you can tune in very quickly. The set-
tings will not change no matter what
kind of an antenna you use. Both dials
must be rotated slowly at the same
time.
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Dimensioned drawings of the three panels. N
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made by sawing a regular 7-inch panel in two
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10,000 Boys Wanted

A Job Open on The Wireless Age Staff for Every
Youngster Who Wants a Radio Set or Parts to
Add to the Set He Now Has

ACK in 1910, the writer, then a
voungster, borrowed some books
from the library in his midland

home town, and set about to build a
radio set. At that time. however, very
little was known about radio. None of
the dealers carried parts in stock. In
fact, that voungster had a great many
obstacles m his way—even the older
folks laughed good naturedly at his
“notion,”

But the notion  persisted.
voungster wanted a radio set.
have it he would.

One day he found a catalogue, listing
ajgreat many parts. but parts that cost
u{u much money for an allowance of
fifty cents a week. There was hut one
thing to do—carry newspapers, \nd
that joh hirought in one dollar and fifty
cgnts each week.

Thase of yon who are reading this
story will know at once that on a
stall income of §2.00 a week a great
ddal of scheming and patience was
ngeded to acennmlate enough money
for a full-fledged receiver.

After the set had heen completer]
and used for some time, the yonngster's
ambition turned to audion detectors
and other better parts. e got joy out
of every improvement made. And he
always wanted to improve his set still
further.

The difheulties once conquered, left
that vomngster with one resolution—
that sonie day he wonld make it casy
for other young chaps to get the parts
with which to build a radio set.

nd that resolution has been real-
ized! Read the following—it tells you
how!

T'hat
And

* % %

want 10,000 yvoung men to join the
staff of Tur WireLES: AGE. Iach one

will be well paid. .\nd this is how you
juin:

Write a letter to the Boyvs' Editor.
Tell me whether yon want a complete
set; parts to go with a set vou now
have; or just what vou do want.

Then tell me where vou live and how
old you are. Tell me anyvthing else
about yoursel{ that vou think 1 would
like to know.

Bobby Carmighael, Durham, North Caro-

lina. Bobby is an enterprising salesman

on THE WIRELESS AGE staff, making

good under our careful guidance. He will

have his radio set earned in a very short
time

And this is what 1 will do for you:

I have 35.000 names of people who
have hought radio sets. Iach one of the
35.000 will like to know more about
THe WIRELEss AGE. Some of those
people. in fact, have heen taking the
magazine. but forgot to renew their
subscriptions. Those 33,000 people live
in every part of the country, Some of
them live in YOUR town or city,

When I have received your letter
telling me what vou want in radio, I
will write to vou and tell yvou how
many subscriptions you must get in
order to earn what vou want. Even
ONT subscription will get you a radio
part.

And this 1s why yvou can get subscrip-
tions—I am going to teach yvou HOW
TO SELL. Then I am gomg to give
vou, from the 35.000 names | have, a
list of those who live in yvour locality.
In that way you hecome a salesman for
Tre WireLEss AGe. with a calling
list of people who own radio sets and,
of course. will want a radio magazine.
| have sent a letter to each one of the
35,000 so that they will know about
THE WIRELESS AGE even before you
call on them.

[ now have a good many on the
magazine staff earning their radio sets.
None have failed to make good! And
the reason is that I have wanted to
make good myself and I now intend
to see all the others make good.

Write to me NOW. Address vour
letter to the Boyvs’ Editor. Tue Wike-
LESS AGE, 326 Broadway. New York.
Tell me just what yvou want maost.

If vou have a pal or two. write to-
gether. Sometimes team work is het-
ter than alone. But write to me at once,

—Dloyvs Editor.

RITE to me.

I will teach you how to sell sub-

A Steady Job for Enterprising Boys

ond prize, and a N & K $8.50 Headset for third prize, to

scriptions, supply you with samples, give you a
calling list, and then send you out as a full-fledged
salesman. A credit account will then be established in
YOUR name. You can draw CASH from that account
or get what you want in radio parts at WHOLESALE
PRICES—just as you like. But in addition to this, I
will give a Paragon RB2 $135.00 Receiver for first prize,
a Thompson (Magnaphone) $35.00 Loud Speaker for sec-

those who secure the most subscriptions between JUNE
15th and SEPTEMBER 15th. The prizes will be given
in addition to what you receive for the subscriptions.
If you win a prize your subscriptions will bring you
cash or radio parts just the same. You are paid for your
subscriptions even though you don’t win a prize! That is
because you will be a paid member of The Wireless Age
Sales Staff! —Boys’ Editor.

www americanradiohistorv com
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Chasing Squeals

How to Get Better Results From Your Receiver

The first installment of this series of radio-trouble correctors was devoted to
receiver noises; this month receiver-squeals are treated and next month the author
will tell how to discover what’'s wrong with a ‘‘dead set’” that gives no signal

By R. A. Bradley

DL'RI.\'G the last yvear or two, the public has
undergone a stage of transformation or we might
say reform in which time their sentiment toward
Radio has Dbecome in some cases enthusiastic, in
somie cases tolerant and in other instances has be-
come a radical dislike and opposition. Of this last
class there seems to be two sub-divisions: those
that are waiting patiently for Radio “to perfect it-
self,” before partaking of any of its benefits—they
acknowledge that there are benefits to be had from
it—and then there are those who have had the misfor-
tune to hear. in some friends home. a misguided
radio set or in some radio shop where the sets are
tunted by guess work or left to suffer or work out
their own salvation, which incidently they never
can do. To these unfortunate people. radio has
presented its worst side and they have been turned
against it, believing that the terrifying squeals and
noises issuing from the mouth of the loud-speaker
constitute a normal and ever-present condition. This
is not true. To these we have dedicated this article
in the hope that they will be convinced partially or
totally that the foul and uncouth noises and whistles
which they have heard arc remediable, and not an
existing condition in a properly built and properly
operated receiving set. Also, this is written to aid
the man who has already delved into the subject and
who has bought or built a receiver and who is dis-
appointed or 1s ready to give up in disgust..

I.\' LAST month’s issue of Tie WIRELEssS AGE we

described receiver noises. analyzing them; showing
how to connect up the noises with difficulties in the
receiver and in general how to eliminate them en-
tirely. This month we are turning our attentions
to another source of discomfort and annoyance—
squeals. \We defined noises as being anything in the
form of sound which come out of the loud speaker
or head phones which could not be classified as any
note on the musical scale. Thus, we have brought
about the definition of squeals as being sounds which
were more or less musical even though they lacked
harmony and seemed far away from anything which
could be called musical.

SQUEALS are almost invariably due to the opera-
tion of the set. rather than to any real fault in the
receiver itself. \We can subdivide the squeals into
three different classes. Probably the most common
squeal is that due tc a regenerative receiver in the
hands of an inexperienced or uninformed operator.
On most regenerative receivers there are two main
features of adjustment, two dials which control the
tuning in of a station. One of these is the wave
length control which may be either a variable con-
denser or variometer somewhere in the secondary
circuit. The other is the means of obtaining re-
generation which may be the rotor coil of a vario-
coupler or a variometer inserted in the plate circuit.
Major Armstrong scme time ago discovered that if
the plate circuit of a vacuum tube was tuned and
brought into approximate resonance with the sec-
ondary circuit, a peculiar phenomenon took place
which greatly amplified the changes in the grid
voltage brought about by an incoming signal.

HEN you tune your set. you set the wave length

dial at approximately the position where a sta-
tion should be received and then bring up the re-
generation dial which as we said before may be the
rotor of your variocoupler or a plate variometer
until the signal is brought in loud and clear. We
have said this is the way you do, but we should have
said. this is the way you ought to do. In hunting
for distant stations the inexperienced operator
throws his set into a state of oscillation and then
turns the wave length dial until he hits the squeal
of a distant station. He then retracts his regenera-
tion dial until the speech or music is cleared up.
Much has been written on how annoying this is to
neighbors who are listening in also, but the situation
has not improved. When you pass over a station to
which a neighbor is tuned, you set up in your neigh-

Rev. Francis Duffy O'Laughlin, S.J.. Ph.D., is head of the Department

of Physics at Fordham University, which possesses the fine receiving

equipment here shown. Father O’Laughlin teaches his classes how to
tune properly to prevent squeals

bor’s receiver a disagreeable squeal which varies in
pitch from very high to very low and then up again.
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A LITTLE experience in  tuning
your receiver will enable you to
turn both the wave length dial and the
regeneration dial at the same time keep-
g vour regencrative dial at such
positions that vour set is at this sensi-
tive point. It is perhaps somewhat
harder to locate a distant station by this
mkthod at the start, but a little experi-
erice in tuning properly will not only
make your neighbors {eel more kindly
toward vou, but will likewise enable
vau to hear more distant stations.
There is another source of squeal in a
regenerative set and that is the grid-
le.}k. lixperience has shown us that
the average man slams a two megohm
gridleak into his set and proceeds to
forget it.  Now in a good many cases
twlo megohms is the right size grid-
leak for the average hard vacuum tube
detector on the market today, but in as
nmany mstances or more, two megohms
is not the right xize for vour particular
tube.  lFor example, when a regenera-
tive receiver goes into oscillation with
a i)lop and bang over, you can he very
sure that vour gridleak is ol the wrong
size. Then. too. as vour set gues into
oscillation any way or in any fashion
except smoothly and gradually vou can
be certam that your gridleak is wrong.
\'gry often receiving sets in a state of
osgillation do not even squeal, hut have
a yteady plop occurring at regular in-
tervals,

This is another indication of an im-
proper gridleak.

Rules cannot be set down for the
size gridleak to be used with your set,
as conditions in different sets vary
with each individual tube. For instance.
the writer has nsed a UV-200 as a re-
generative detector  for about three
vears. lle has never found it neces-
sary to use any gridleak at all. The
leakage in the socket and in the mount-
ings and in the various instruments
themselves proved sufficient for the
purpose. However, in the same re-
ceiver when using a UV-201A it was
foynd impossible to get satisfactory
resnlts except with a 114 megolhm
gridleak. Tt is well to have on hand
values of ¥4, 1, 134, 2, 3 and 5 meg-
ohms so that the proper size may be
determined by experiment. If you
have a variable gridleak that is a good
ong, which is not subject to tempera-
ture changes, the need for this assort-
ment will be obviated, That finishes
up gridleaks and regenerative sets.

We will next take up the squeals
which are sometimes present in tuned
and untuned radio frequency receivers.
In a tuned R. F. receiver squeals mean
oné thing and that is that the means
of neutralization of the stray capacities
and of the interstage coupling. is out
of hdjustment. Whatever is the means
of neutralization—monnting the trans-
formers at angles around 54 degrees,

RECEIVER TROUBLES

or neutralizing condensers. they are
not correctly adjusted. lf your re-
ceiver is a manufactured product it
should be returned for complete neu-
tralization. If you have made it yvour-
self there are certain methods of pro-
cedure which we will outline here. A
signal should be tuned in as loud as
possible, the filament turned out on the
first R. I°. tube leaving the tube in the
socket. The first neutralizing con-
denser should then be adjusted, until
the signal 1s disminished to its great-
est extent. This same procedure shouid
be followed witl the second R. IF. tube.
If the neutralizing condensers are the
proper size this will bring your set
to complete neutralization and no fur-
ther difficulties should appear. If the
nentralizing condensers do not scem
sufficient then attention must be paid

‘ Don’t
Shout

about your receiver troubles. It’s
your own fault if you have them.
They can all be corrected.

This is the second of a series of
articles designed to show our readers
how every manner of radio receiver

trouble can be remedied. Last
month’s  article was devoted to
noises in your set—all kinds of

noises, and told you how to get rid
of them. Here you are informed
how to eliminate the annoying
squeals. Next month you will learn
what to do when your receiver fails
to give any signal at all. Make your
receiver give you full value!

to the angular mounting of the trans-
formers and these transformers ad-
justed until complete neutralization is
accomplished. ‘[f, however, you have
an untuned radio frequency receiver
such as the many types of reflex sets
now on the market, howls or squeals
in one of these means that the radio
frequency amplifier is oscillating.
UxTUNED R. F. RECEIVERS
There has been a harmful theory
floating around that the placing of a
stage of radio frequency in front of an
ordinary regenerative receiver will
eliminate re-radiation.  This is true
only when the radio frequency ampli-
fier is not oscillating. Radio frequency
amplifiers in an oscillating condition
can radiate just as powerfully and just
as annoyingly as the worst regenera-
tive receiver in existence. In most of
these receivers there is a potentiometer
sometimes caller “‘stabilizer” across the
“A” batterv. This potentiometer con-
trols the negative and positive grid
bias, on the radio frequency tubes. In
turning this potentiometer from one
extreme to the other a point is passed
where the receiver is in its most criti-
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cal condition. the same as a regenera-
tive recelver. Past tins point tne am-
plifier breais intv oscihation and is
quite uscless and likewise harmful.
The adjustment on this potentiometer
varies with the wave length control,
and no set position can be predeter-
mined.

Next we come to a difterent varicety
of squeal which can be more properiy
termed a howl.  This howl does not
vary in pitch and is somewhat of a
musical note. generally very, very high.
The cause of this is usually in the
audio frequency amplifier. ‘Ihere are
very few shielded audio frequency
transformers on the market and those
that arc not shielded have quite large

magnetic  fields  surrounding  them.
When two such transformers are

placed close together or end to end
there is a coupling formed between
the magnetic fields and the result is an
audio frequency howl. This can be
done away with by moving the trans-
formers farther apart or by placing
one at right angles to the other. [
this does not climinate it the trouble
may lic in the ratio of turns in the
transformer windings.  You may have
a low ratio in the first step and a high
ratio in the second step which is the
reverse of the way it shonld Dbe.
Iowever. we have used as many as
three stages of audio frequency am-
plification employing high ratio trans-
formers in all three steps and placing
across the secondary terminals of cach
transformer a 1-10th megohm Ieak.

This leak cuts out all “set noises”
and squeals which were present when
the leak was not employved. It was
also found that by shunting the second-
ary of each transformer with an .001
mfd. fixed condenser in place of the
gridleak the same result was brought
about. We do not advise. however,
the use of more than two stages of
audio frequency amplification.

\We mentioned in a previous para-
graph how your set might be manipu-
lated to the annoyance of your ncigh-
bors, but we did not mention what to
do in case your neighbor annoyed your
for the verv good reason that we don't
know. The Dbest thing that we can
offer in this instance is to locate the
offender and show him how to tune
his set. There is one source of squeal
which may be in most any set and
which comes under none of the pre-
vious headings and that is the oue
which is due to too high filament cur-
rent. This is probably more noticeable
with dry cell than with storage battery
tubes. \Ve know of several owners of
radio sets who when they turn the set
on whirl the rheostats clear over to the
limit in order to get more “noise’ out
of the set. and that is exactly what
they get.

(Confinned on page 82)
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Conlmumq a Summary of the

Entire Subjecl of 1mphfers

ﬂmplﬁem

With proper design great amplification can be obtained
in several ways without distortion

By Louis Frank

PART 11

Multi-Stage  Amplifiers
Resistance Coupled:—Audio and radio frequency.
Impedance coupled amplifiers:-—Choke Coils.

Part 111 will follow in next issue

lished in the May, 1924, issue of

Tue WikeLESS AGE we considered
the cases where a single tube amplified
the energy input.  \When a number of
tubes are placed in cascade. the ampli-
fied output being still further amplitied
by the succeeding tubes, we have a
multi-stage amplifier. Assuming prop-
erly designed circuits. enormous ampli-
fications may be secured. For suppos-
ing each tube and its circuit gave an
actual amplification of 10 times, the
received signal would be amplified 10
times by the first tube. the second tube
would amplify this increased signal 10
times more. making an amplitication
of 100 and so on. The great possi-
bilities of multi-stage amplifiers be-
comes apparent.

In the multi-stage amplifiers any of
the systems described for single stage
amplifiers may be used. Thus we may
have multi-stage resistance, inductance.
transformer and tuned circuit ampli-
fiers. These in turn may be used for
either radio or audio frequency am-
plification. and the design will depend
upon which is used. In many cases it
will be found that the radio trequency
amplifier is more difficult to build for
reasons which will appear later. But
the radio frequency amplifier has some

- important advan-
Radio Fre-

I N the frst part of this article pnb-

tages. In the first

| quency am- place it should be
plification 4»I)ser\:e(l thqt the
I brings detecting action of
. vacuum tubes is

| distance proportional to the

sqmare of the radio
frequency voltage applied to it.  Hence
a radio “requency amplifier which will
increase the magnitude of the radio
frequency voltage before it is applied
to the detector tube will he of great
assistance in increasing signal intensity.
Radio frequency amplification of one
sort or another is quite essential for

long distance reception, in order that
the very weak radio frequency signal
may be amplified sufficiently to actuate
the detector tube efficiently. On the
other hand. audio frequency amplifica-
tion will be found to be essential if
loud speaker operation is to be secured.
The limiting features of both these
types of amplifiers will be described in
the course of the article.

MULTI-STAGE  REsistaxce CoUPLED
AMPLIFIERS—AUDIO FREQUENCY

A two-stage resistance coupled au-
dio frequency amplifier is shown in

plate battery from beiag impressad on
the grids of the tubes through the
plate resistances, thus avoiding dam-
aging the tubes. Such a condenser is
called an “isolation” condenser, it iso-
lates the grid from the plate hattery
supply.  Since these grid condensers
are required it also becomes necessary
to use grid leaks (r). For unless these
are used the negative charge accumu-
lating on the grids will have no means
of escape. and will thus reduce the
plate currents to zero and block the
operation of the tubes. As soon as one
step or a multi-stage amplifier is
blocked the entire amplifier hecomes in-
operative. The grid leak functions in
(lhdﬂrgmg this negative potential. thus
permitting the operation of the ampli-
fier.

The values of plate resistances re-
quired in multi-stage amplifiers are de-
termined by exactly the same condi-
tions as for the single stage amplifier
described in the May issue. For prac-
tical results the plate resistances should
be several times the internal impedance
of the tube. Since the tubes used in
a multi-stage amplifier are usually alike
the plate coupling resistances used for
the different stages are also the same.

Inasmuch as the plate impedance of
amplifying tubes as designed today is
of the order of 20,000 ohms, the plate
coupling resistances used should be
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fignire 1. - adding more tubes in the
same way this may be made a three-
stage, or any numbered stage ampli-
fer. The audio frequency signal to
be amplified is applied to the grid of
the first tube. This audio voltage is
repeated in the plate circuit of the first
tube and an amplified voltage appears
across the plate resistance R. This
amplified voltage is then applied to the
grid of the second tube through the
¢rid condenser Cl. and the voltage
amplified still further by the second
tube, and so on.

In each case it will be observed that
a grid condenser is unecessary cven
thongh rectification and detection are
not the objects of the tubes. The rea-
son for the grid condensers is to pre-
vent the high positive potential of the
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about 60.000 ohms or over. These re-
sistances must satisfy certain condi-
tions if good results are to be secured.
In the first place, the design of the
resiszances must be such as to have a
minimum  distributed capacity. For
since this distributed capacity is in
parallel with the resistance itself. it
will result in reducing the impedance
of the coupling resistance. and hence
also in reducing the amplification. In
the second place the plate coupling re-
sistance carries the entire plate cur-
rent. It must therefore be able to
handle the amount of energy dissipated
in it without overheating and changing
its resistance. For the change in re-
sistance will again result in alteration
of the amplification. Lut worse than
that. if the resistance alters regularly
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with the passage of current through
it, there will simultancousty result a
Cll?llj\'(‘ in current through the resis-
tatice, with the bad feature that noises
will be heard in the phones. Crackling,
lliting and irregular noises are often

duk to poor plate resistances which
vary in magnitwde,  The  standard
tubular resistances and lavite resis-

tarjces have proved to be satisiactory
for this work.

The proper values for the grid con-
densers and leaks are determined by
definite considerations. 11 figure 1 1s
('XTllliﬂ('ll it will be scen that the grid
circuit of the second tube iz in paral-
lelhwith the plate coupling resistance
of (the previous tube heiween points
A land B The impedance ot the
entire  grid  cirenit must therefore
be ! much greater than that of the

plate  resistance  in order  that  the
amplification be not

Resistance influcnced, The

coupled impedance of the
: grid circuit 1 de-
m - 5
(ai- rpllfg-ers termined by (1)
I istortion- . jmpedance of
| 1ess the internal grid-

filament path of the
second tube, and (2) by the impedance
of the grid condenser and leak circuit.
The impedance of the grid-hlament
path inside the tube is determined by
its capacity and resistance.  In general,
as tubes are made today, its capacity
= s0 low as~ to make its reactance
graater than a million ohmis at speech
frequencies, and its resistance is of the
order of a few  hundred  thousand
ohms.  llence the impedance of the
grid-filament path of the tube is seen
to be sufficiently great not to influence
thel amplification at audio frequencies.
The impedance of the grid leak circuit
ix dependem on the leak mostly. This
Jlsuall_\' of the order of a few mil-
liog ohms, and hence will have no
¢ffdet on the plate resistance and am-
plification.  Since the voltage across
the plate resistance R is applied to the
grigl of the ~ucceeding amplifier tube
through the grid condenser C. the re-
actaince of this grid condenser mnst
be o low compared to the plate resis-
tance that it does not alter the voltage
appilicd 1w the grid, for any voltage
corisumed by this condenser means that
much less te be amplined by the sue-
cectling tube.  Reasonable values for
thid condenser are found in practice
to he about 0.1 to | microfarad. the
larger the better. Thus for a 1 micro-
farad condenser the reactance at 1.000
eveles is about 160 ohms. which is seen
to #)c negligible compared to the 60.000
ohms for the plate resistance R, and
th(lcfm'c there will be no voltage lost
in this condenser.
"}hc disadvantages of the resistance
coupled amplifier were  explained  in
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AMPLIFICATION WITHOUT DISTORTION 01
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A two-stage choke
coil coupled audio
frequency ampli-
fier. Compare this
with the resist-
ance coupled am-
plifier. Note the
similarity in con-
nections

+
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the first part of this article.  The re-
ststance coupled amplifier has, however,
one very great advantage for broad-
cast purposes. It gives uniform am-
plification over the entive audio
frequency range, hence it is a distor-
tionless amplifier. 1t gives better
quality speech and mwsic than most
any other type of amplifier.

Ranto FrEQUENCY

The same type of circuit and the
same  considerations apply for radio
frequency amplifiers as for andio fre-
quency amplifiers. DBut there is one
great difficulty with radio frequency
resistance coupled amplifiers at low
wave lengths. The impedance of the
grid-filament path of the tube is so low
that it practically short circuits the
plate coupling resistance, and hence
destroys all amplification. To illus-
trate with a numerical example, sup-
pose that the plate resistance R in
figure 1 is 60,000 ohms. In present
day tubes the tube capacity is of the
order of .000010 microfarad, and at
300 meters the reactance is about
16,000 ohms.  These 16,000 ohms are
in parallel with 60,000 ohms plate
coupling' resistance. and therefore the
effective plate impedance is decreased
to less than 16,000 ohms with the re-
sult that amplification is considerably
reduced. This effect is greater as the

Reaclance
lube resistance

Amplificatior

Graphic picture of the amplifying action of the
vacuum tube

wave length decreases.  Thus resis-
tance coupled amplification at low wave
lengths is not feasible. .\t the high
wave lengths it hecomes more possible
because the reactance of the tube capac-
ity is not so low. Tt is therefore
recommended that this type of ampli-
fication should not be used at radio
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frequencies at the broadeast or amateur
wave lengths.

MurTi-Stace  IapEpaxce  CouvrLen
AMPLIFIERS—ATUDIO "REQUENCY

A two-stage audio frequency ampli-
fier, inductance coupled, is illustrated
m figure 2. It is similar in appearance
to the resistance coupled amplifier
previously described, the only differ-
ence being that iron cored inductances
are used in place of resistances to
couple the different stages together.
The grid isolation condenser and the
grid leak should have the same values
as for the resistance coupled amplifier
mentioned above.

The amplification obtained with such
a system depends upon a number of
factors. In the first place it depends
upon the value of the choke coil or
inductance. Figure 3 is a curve which
shows how the amplification depends
upon the reactance of the inductance
and it is seen that practically maximum
amplification is secured when the re-
actance is about three times the internal
resistance of the tube. Hence the iron
core choke must be made large enough
to give this value, when full amplifica-
tion is had. Now the reactance of the
inductance depends  upon the fre-
quency.  Therefore, i the second
place. the amplification depends upon
the frequency. The reactance of an
iron core inductance increases with
frequency. therefore at the lowest fre-
(uencies it is possible that the reactance
may be much lower than is required to
give full amplification. At the higher
frequencies  the reactance will be
greater, hence full amplitication will be
secured at the higher frequencies.
Thus we will have non-uniform ampli-
fication of the low and high frequen-
cies, which is bad for it introduces
distortion,

This is largely the trouble with all
audio frequency choke coil amplifiers:
unless they are properly built they
readily distort. This may be avoided.
however, by a consideration of the
principles here outlined. ‘lf the in-
ductance is made sutficiently great so
that its reactance at the lowest audible
trequency, say 30 cycles, is about three

(Continued on pauc B6)
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Condensers

O attempt will he made in this

series ol two articies on the sub-

ject of coundensers to say that
any particular variable condenser is
any better than any other variable con-
denser, but on the other hand the vari-
ous factors which euter into the con-
struction of a condenser will be pointed
out and it will be then leit to the in-
dividual purchaser as to the make of
condenser which he will choose.

Any attempt to point out the very
best type of variable condenser on the
market and then to say that only this
condenser should be used would lay
the one who had made the statement
open to a great deal of ridicule, for as
there are all grades of condensers on
the market at the present time so are
there all types of construction in radio
receivers.  \We have variable condens-
ers which are subject to many defects
not present in the best grade of con-
densers and so there are many receiv-
ing scts which have defects not present
in other reccivers. It would be a fool-
1sh waste of money to put a variable
condenser of the best grade of con-
struction and having the smallest
anount of losses into a receiving set
that had poorly constructed coils and
was wired in a haphazard fashion and
also it would he a senseless procedure
to burden a finely constructed receiver
with a variable condenser which has a
large number of losses of various
kinds.

Therefore after the reader has de-
cided to construct a receiver let him
then decide just about how much
money he has to put into a receiver and
then he will be better able to decide
just what he should purchase in the
line of condensers for his outfit.

In this the first of the series of two
articles on condensers no attempt will
be made to give anv exact data on
condensers, but more attention will be
given to pointing out the general con-
denser principles while the second ar-
ticle of the series will treat with some
of the more exact condenser details
which must be taken into consideration
when one wishes to be extremely pre-
cise and accurate in his receiver con-
struction in order to have. as a finished
product. a receiving set which is as
fine a one as he can construct. One
very excellent measure of the quality
of a condenser lies in its price. for the
rule holds true in radio as well as in
any other. that the purchaser gets just
about what he pavs for. and while

By Donald Gordon Ward

Associate Member, Institute of Radio Engineers

Part 1

there are occasionally real bargains in
radio parts. most generally if one pays
a small price for a piece of apparatus
he gets something which is only worth
what he pays for it, and even some-
times he does not even get as much
as that. because cven though to the
average hroadcast fan a variable con-
denser looks like a variable condenser,
mere looks does not enable the pur-
chaser to judge as to the working qual-
ities of his purchase.

NOTE SOLID END PLATES

| NOTE HEAVY PLATES
NO LIKELIKOOD OF

ACCURATELY
MILLED SPACERS,

NOT MERELY STAMPED,
BOTH ON ROTARY AND FIXED PLATES.

Raxce oF Caracity Is IspoRTANT

One of the first determining factors
which concerns the home radio con-
structor is the capacity of a condenser.
What is its maximum capacity and
what is its minimum capacity? There
are two elements which enter into the
construction of the radio frequency
circuit, and capacity is one of them.
Even if the amateur constructor does
not know how to calculate the wave-
length of his circuit from the induc-
tance and capacity which it is going to
have, still he should know what the
capacities of his condensers are sup-
posed to be. as it is the range of his
capacities which determine the wave-
length range over which he will be able
to receive. The average diagram
which is to be followed by the one who
“builds his own” contains the maxi-
mum capacity values of the condensers
to be used.

A practice that has been followed in
the past and is still being followed by
some manufacturers is to classify their
condensers according to the number
of plates in the condenser. but that is
no indication of the electrical dimen-
sions of the condenser. which is what
one really wants to know. Tor ex-
ample, there are two condensers lving
at the right hand of the author while
he is writing this article. They are
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How to Choose the Right
One for Your Circuit

both of the so-called 23-plate variety
and the capacity of one is almost
double the capacity of the other. vet
according to the number of plates used
they are exact duplicates. The root
of this trouble lies in the fact that a
great number of condensers are made
by concerns who have zimply taken a
variable condenser and copied it with-
out any regard to its electrical dimen-
sions, probably for the very sufficient
reason that they themselves do not
know the meaning of capacity and its
effect in electrical circuits, hut of
course in time they will learn and grad-
ually their products will improve in
quality and then they will mark their
condensers with their electrical values.
This will not come. however, in many
cases until the public begins to demand
that the capacity of condensers be
noted on the condenser as is the case
in the better grade of apparatus.

It is not an expensive procedure for
the manufacturer to do this, and does
not work any hardship upon him, while
on the other hand it does tell the con-
structor definitely whether that partic-
ular condenser will fulfill his demands
or not.

NUMBER OF Prates MeaNs LITTLE

This matter of the public merely
designating a variable condenser ac-
cording to the number of plates it em-
ploys may be exactly compared to the
man who. wishing to purchase a suit
of clothes. walks into the nearest cloth-
ing store and says that he wants a blue
suit. The clerk hands him the first
blue suit without looking at the size of
the suit and the man merely says,
“Wrap it up.” He would make a sorry
sight to say the least if he had pur-
chased a suit of clothes which was
made for a man of greater size than
himself, but he would not look anv
worse than would his radio set, if he
should buy a variable condenser of any
old size. electrically speaking. It must
be remembered that there is no rela-
tionship between the electrical and me-
chanical dimensions of a variable con-
denser, and that while two condensers
may have the same number of plates
and these plates may he of the same
size, vet if the spacing hetween the
plates differs by even a slight amount.
such as a hundredth of an inch. the
capacity will be radically affected.

Another dimension which is just as
necessary to have upon a variable con-
denser as its maximum capacity, is its
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minimum capacity, for it is the mini-
mum capacity value of the condenser
which determines the minimum wave-
length to which the circuit will tune.
It is the usual practice for one who
wants a circnit that will go down to the
lower wavelengths used in broadcast-
ing to purchase a small sized variable
cqudenser.  Suppose for exampie that
the maximum capacity is known to he
0005 microfarad. \What does this teli

about the minimum  wavelength to
which this circuit will tune* \hso-
hitelv nothing.  For the minimum

wavelength is dependent upon its mini-
mum  capacity which should not he
greater than 10 per cent. of its maxi-
nuun  capacity in a propetly  con-
structed  condenser. but which verv
often will run as high as 20 per cent.

Mixitvar axn Maxneym Caracimy
Reration

\ condenser with the 10 per cent.
minimume will permit the circuit to he
tuned down to approximately half the
wavelength  valne  which  mav e
reached by the circuit having a con-

CONDENSER EFFICIENCY

denser of 20 per cent. minimum. The
following table of three sets of values
was made of three condensers of dif-

Grounded rotor,

brass plate condenser
ferent makes and illustrates the dii-
ference in electrical dimensions.

Per Cent. Min. of

AMax. Cap. Min. Cap.  Max. (approx.)
002 0000 3
L0005 0001 20
00033 000018 3
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As will be scen from these figures
the first condenser with its very high
maximum of four times that of the
second condenser will be able to reach
a lower wavelength than the second
condenser if both condensers are em-
ploved with the same coil of induc-
tance. And in addition to this, the up-
per wavelength limit of the cirenit will
he forr times as high when using the
002 mid. condenser as compared to
a circuit with the same value of indue-
tance. but using the  condenser
which has a maximum capacity of

0005 mfd.

Therefore when about to purchase
a variable condenser for the radio re-
ceiver, decide about how much, vou
are able to spend for your whole re-
ceiver and allot to condensers their
proportionate part of the entire amount
so0 that all of the apparatus will he of
at least approximately the same grade
and so that nothing will seem out of
place either mechanically or electri-
cally. Then select vour condensers
with a regard to their electrical dimen-
sions, about which more will be said
in the zecond part of this article.

Selecting Loud Speakers

selections will sound noisy and  will
have a drumming quality.

2. The lond speaker fails to repro-
duce low pitched notes, but does res-
pond to high pitched notes. Speech will
will be fairly intelligible on such loud
speakers, but the piano will sound thin
andd much like a harp or guitar. Bass
voices will be weak or else sound like
thin baritones,  The effect in the ren-
dition of orchestral selections will be
fe¢hle and squeaky. and  without
“body” and roundness.  The accom-
panimient of the ‘cellos and violins, and
other deep-voiced instruments will be
lost. The general effect will be that
of a cheap and poorly designed port-
able phonograph with a small horn.

3. The loud speaker may reproduce
onlyv notes in the middle register, drop-
piqg out high and low pitched notes.
This is unfortunately a fairly common
fanlt. While speech is moderately in-
telligible on some examples of this
class of instruments, music is very
unmercifully treated. and the faults
found are a combination of those men-
tioned in 1 and 2 above.

4. T.oud speakers should not rattle
on the loudest notes which are pro-
duced ; but the user should be cautious
in drawing conclusions since he may

(Continued from page 33

be overloading his radiotrons by ex-
cessively loud signals, combined with
low plate voltage and incorrect grid
bias. Unless the listener is sure the
radiotrons are not themselves heing
“saturated” or overloaded, he should
not blame the loud speaker for rattling
noises. The best way of checking up
on this point is by trying a known re-
liable loud speaker on the set in place
of the suspected one.

5. Loud speakers occasionally are
insensitive ; that is, they fail to respond
to weak signals at all. and do not
give a good response to reasonably loud
signals. The only test 1s by compar-
ison with standard makes. The ob-
jection to insensitive loud speakers is
the necessity for overloading the radio-
trons to get a loud signal.

6. Some loud speakers, while other-
wise fairly satisfactory, reproduce
combinations of instruments — voice
and piano, or violin and piano—Iless
satisfactorily than solo efforts. This
fault requires for proof of its exis-
tence a careful listening test on a suit-
able selection from a broadcasting
station of repeatedly proven high
quality.

It is not implied that the above
rough listening tests are an effective
substitute for a precision laboraiory
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test of a loud speaker under properly
controlled  conditions.  Conclusions
badly in error may sometinies be drawn
from a single unsuitable listening test
with the loud speaker fed {rom an un-
reliable broadcasting station or irom
an unsuitable receiving set, vet the pre-
ceding suggestions do give a general
idea of the defects of some loud
speakers,

It may be justly said that radio
broadcast reception stands or falls in
large part on the merits or deiects of
the loud speaker, since it is this device
which finally produoces the desired en-
tertainment. It is therefore regret-
table that so many inferior articles of
this tvpe have been placed on the mar-
ket by seli-styled “experts” who were
actually lamentably ignorant of the re-
quirements of the problem. The in-
fiuence of such loud speakers on the
reputation of radio reception has been
undesirable.  TFFortunately quantitative
tests and exact design methods are now
available. and suitable loud speakers
can bhe obtained. Continued improve-
ment in these devices may also be con-
fidently expected until it will hecome
nearly impossible to distinguish be-
tween loud speaker outpnt and the
original studio rendition of a musical
selection.
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Radio Frequency Circuits

The PracticaliUse of Honeycomb Coils and
Regeneration in Radio Frequency Amplification

HE writer has tried out quite a
number of radio frequency am-
plifier circuits and has thought
that possibly some of the results oh-
tained from actual practice might be
of value to the radio man who builds

\V4

By Henry Baron

door antenna used with a .00l mid.
variable condenser used in series with
a 50 or 75-turn honeycombh colil,
shown.

as
The coupling and regenera-

;é .001
T 2 o,
L Ent ] J =
| ] R o .t
ZZV
e
‘ 1068 ba

Figure 1—Hook-up of one step of radio frequency, detector and one step of audio frequency
amplification

his own apparatus.  There are a num-
ber of peculiar things that happen in
radio-frequency sets which are not met
with in the ordinary detector and two-
step or simple detector outfits.

Rabro-Freouexcey Wite HoxEy-
coms Coirs

Figure 1 shows a circuit which sev-
cral friends of mine have heen using
for a year or more and which I have
also tried out. This circuit provides
one stage of inductively coupled radio-
frequency amplification, and one stage
of audio-frequency amplification. A
second stage of audio-frequency can
be added to operate the loudspeaker
when desired. Referring to the dia-
gram. it will be seen that a loop shunted
by a 001 mid. variable condenser,
preferably of the vernier type. may be
shunted across the grid and filament
circuit at A and B. or else an out-

2shde tuming corl
, honeycomb. or
& tpped mnductance

tion are taken care of by three honey-
comb coils used in a regular three-coil
mount provided with gears, or simply

There are several different arrange-
ments of this circuit which have been
published and tried out; for instance
a variable condenser of the 23 or 43-
plate tvpe may be used across the pri-
mary coil, but this set works very well
with a .0005 mfd. variable condenser
connected across the secondary. and a
similar variable condenser connected
across the tickler. The latter should
of course he of the vernier type. as
this control is very critical. If but one
stage of audio-frequency 1is used. as
indicated at figure 1. then the audio
frequency transformer utilized should
have a fairly high ratio. say 3 or 6 to
1, and it will be found the most satis-
factory to purchase a good sized trans-

former. and not a small one for this
stage. or in fact for any successive

stages. The large sized transformers,
several of which are now available on
the market. have a lower resistance
for one thing than the smaller trans-
formers. and owing to the greater
quartity of large sized copper wire
used in winding the primary and sec-
ondary coils, together with the lower
flux density in the iron core. the oper-
ating efficiency is improved all around,

Va/';g /, Variomerer-
coupler Y
3stageR. £ set ’ T
/
J
sou’B s A o sov. B’ év A J30vB°

Figure 2—Twin variometer regenerative set with 3 stages of radio frequency amplification

with knobs. utilizing a 30-turn honey-
comh coil for the primary. a 30-turn
coil for the secondary, and a 35 or 30-
turn coil for the tickler.

—

300
Potentiomerer

Sta Regen. set

L—/'o sov. B”

Figure 3—Radic frequency amplification added to a standard regenerative receiver
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and these large transformers selling
for $6.00 or $7.00 are certainly a fine
mvestment and one that yvou will never
regret. There i1s a great deal of talk
nowadays about using decreasing ratios
between the windings and the trans-
formers for the different ratios. that
is, a higher ratio in the first stage and
a lower ratio in the second stage. hut
some of the best commercial sets be-
ing turned out today utilize two of the
large audio frequency transformers
just mentioned. with identical ratios,
and they certainly do deliver the gouds.
The writer at present is using two
Schermatron transformiers of the same
ratio, and they leave nothing to be de-
sired. A potentiometer of 200 to 300
(Continned on page 34)
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RADIO ENGINEERING

An Experimental Home-Laboratory Course
in Simple and Advanced Radio Design

By John R. Meagher
Vacuum Tubes

S the main purpose
of this course is to

negative or positive volt-

summarize and to

me extent supplement the

texthook study and experi-
mental work of the stu-
dent, this and succeeding
chapters on vacuum tube
aperationn should be read
only after the subject has
been studied in the text-
books recommended at the
beginming of the course.
In fact it would he well

age with respect to the
negative terminal of the
filament. A grid circuit

voltmeter to show the volt-
age difference between the
grid and the negative ter-
minal of the filament, and
a plate current ammeter to
register the current in the
plate circuit, are necessary
to obtain the desired meas-
urements.

In using such a testing

for the student to gather
together and carcfully
study all available data on
tubes. 1f Professor Morecroit's Principles of Radio Communica-
tion can be secured read the section between pages 364 and 577,

I'rom our text books we should have found that a vacuum
tube—or better termed—a triode—as used in radio communi-
cation has three clements: a filament, a metallic plate sur-
rounding the filament and a grid or wirc mesh interposed be-
tiveen the filament and plate,

When the filament is heated—gencrally by an electric current
—it emits negative electrons which may be attracted to the
plate if the latter is charged positively with respect to the
filament, The quantity of electrons emitted from the filament
depends mainly upon the temperature and structure of the
filament; secondarily upon the charge surrounding the filament.

The quantity of electrons reaching the plate depends upon the
difference in voltage between the plate and filament and upon
l!)c space charge, or charge in the space between these clec-
tracles.  1f the space charge is negative—with respect to the
filament—the electrons from the lHlament will be repelled amd
ntost of them will fall back upon the filament. If the space
charge is positive. the flow of clectrons from the lilament to
(I?e plate will be increased.

Control of the space charge is the purpose of the grid; as
its voltage varies, the space charge varies in exact accordance
apd the electronic flow and plate current change correspond-
ingly. If the grid voltage varies at a radio frequency the plate
current will vary at a radio frequency; if the grid voltage
varies at an audio frequency the plate current will vary at an
audio frequency.

The relationship between the
g*i(l voltage and the plate cur-
rént is the most important fac-
tor in vacuum tube operation,

This relationship is generally
graphically represented with a
grid-plate characteristic curve.
The measurements from which
the curves may be drawn may
be sccured experimentally for
any tube with a testing circuit
similar to the diagram.

Here a vacuum tube is ar-
ranged with suitable .\ and B
(filament and plate) batteries
and a special C (grid) battery
that may he adjusted to main-
tain the grid at any desired

HIS Course of Instruction in Radio Engi-
gineering commenced with the February issue
of The Wireless Age.

| described a simple home laboratory layout of appa-

ratus which students could make up at small cost.
This apparatus was designed to enable the student
to experiment for himself along the lines suggested
by the author, so that by carefully following the
course students may really learn Radio.
quent issues were presented first some elementary
instruction about circuits,
inter-tube coupling, including the study of impe-
dance, grid-leaks, resistance coupling and transform-
ers, which brings the student next to a study of the
operation of vacuum tubes, the subject of the present it?
chapter. The author recommended the use of supple-
mentary text books, particularly one by E. E. Bucher
entitled “Wireless Experimenter’s Manual.”

circuit, the filament and
plate battery voltages are
kept constant for any one
curve. The grid voltage is made negative to a value where
the plate current is zero and then, advancing the grid voltage
in steps toward zero and positive values, readings arc noted
of the plate current values corresponding to each step in grid
voltage. The upper limit of grid voltage is usually restricted
to that value where further increase does not increase the
plate current.

Grid voltages and corresponding plate current values for an
assumed case of a small tube are given here:

(irid Voltage Plate Current Grid Voltage Plate Current
—6 0.00 3 .50
-5 0.01 4 1.65
—4 0.10 5 1.90
—3 0.20 6 2.10
—2 0.35 7 2.20
—1 0.55 8 228
0 0.75 9 2.32
1 1.00 10 2.35
2 1.25 11 2.37

The student may make up a curve [rom these figures.  Secure

a picce of cross-section or graph paper and along the left hand
vertical line mark off units of plate current; say one square to
represent one-tenth of a milliampere. Then along the horizon-
tal bottemn line mark units of grid voltage, say onc volt to a
square, starting at the left with —6 and going as many squares
to the right as necessary to number up to positive 11. Then on
the minus 3 line make a dot up 1/10 of the first .1 milliampere
squarc to correspond to .01 mil-
liampere: the value of plate
current when the grid is —5.
Do the same with all the other
grid voltage-plate current com-
hinations and after all the dots
have heen plotted, connect them
together with a smooth curve,
This should look similar to
thos¢ shown in textbooks if
drawn corrrectly,

Now that we have the grid
voltage-plate current curve,
what are we going to do with
For one thing we can sce
how the vacuum tube operates
as an amplifier,

(To be continucd)

In that issue the author

In subse-

then two chapters on
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FROM the number of requests which we receive daily

we gather that the one tube super is still popular as
ever. Diagram of this set is shown in figure 1. The loop
is tuned with a 23 plate variable condenser preferably with
some means of vernier adjustment. A Hammarlund would
be particularly fitting here. The two honeycomb coils 1500
turns each are a necessary part of the circuit.

Selected Radio Hook-Ups

Grouna binding post
on Receiver

40 turns

¥24 DL 8+
20t —®
< = 9V

Mid tap .002
e
0t 001 8-

43 plate
: )
Separate A4 8
A“g A- Batteries

I N ﬁgure 2 is shown an external oscillator which can be
used with excellent results with most any radio fre-
quency receiver. This oscillator consists of 40 turns of
No. 24 double cotton covered wire wound on a three inch
in diameter cardboard tube. Three eighths of an inch from
this coil another winding is placed consisting of six turns

of No. 20 double cotton covered wire.
i
1
[

FIGURE 3 shows the ever popular Grimes Inverse
Duplex Receiver. The diagram is clear and explains it-
self. This is a rather difficult set to get into operation and
satisfactory working conditions but is nevertheless an in-
teresting one to experiment with. The set consists of three
tubes two of which perform as radio and audio frequency
amplifiers. It differs from ordinary reflex in that the first

T“ {
% Rotor p/afes

W E stxll have with us too many of the old standby. We

have shown how the single circuit tuner may be changed
to a three circuit arrangement which will greatly enhance
its selectivity. In figure 4-A the antenna and ground are
disconnected from their original positions and connected to
the two ends of six turns of windings placed directly over
the original windings on the stationary coil.

RF
J
€€ J g;
stage audio is reflexed back in the second stage of radio and

)2
&
45 10 904.°8" )
+
the second stage of audio is reflexed back into the first stage
of radio. This arrangement provides for better balance in the
work of each tube and prevents overworking any one par-
ticular tube. The main tuning unit consists of a variocoupler
whose secondary is tuned by a 23 plate variable condenser.
A 43 plate condenser is inserted in the antenna lead.

W

I N ﬁgure 4-B the Colpitts’ oscillator circuit, one of the
worst tuners in creatxon, is changed to an inductively
coupled set. The antenna is tuned by means of a 35 turn
coil wound on to a three inch tube and tapped every 5 turns.
In winding this coil use large wire, preferably No. 20. This
makes the tuner an inductively coupled circuit with a tuned
primary.
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For the Home Builder

i,--[’om@ plates to ground
=

MAN came into our offces and told us that he had
heard Frisco on the set hooked up according to the
diagram in figure 5. We were skeptical as usual so we
were invited out to hear it for ourselves. We didn't hear

it but we heard nearly every other station this sice of the
Rocky Mountains. It combines tickler and tuned plate feed
back 1n obtaining regeneration.

?

I N figure 7 we have shown six ways of elimina‘ing inter-
ference and sharpening your tuning. The first five are
developments of the wave trap and the sixth is the use of
a counterpoise instead of a ground. In each of the trap
circuits the coil is a 50-turn honeycomb coil and the tuning
condenser a 23 plate .0005 mfd. The counterpoise system
shown in figure F is generally the last resort when a re-

%HC-H

HC
35

50 0 O

=] e

.

r"’q. fijﬁ

' )
L lt
[I:;,JI e | S/ny/e c/osed |
A1 e t‘/rcz//r Jacks
F=u S

Loud S,oéﬂ/rer

I N figure 6 we have shown an arrangement that will pro-
vide loud speaker connections for your receiver m each
room of the house. The phone jacks are placed in the
mounting similarly to the wall plugs carrying the house
lighting in the modern house and a single closed circuit for
jacks. By using this type jack any number of loud speakers
can be connected into the phone circuit.

==

ceiver is located very close to one or two powerful broad-
casting stations. The counterpoise consists of one to four
wires the same length as the aerial and insulated the same,
placed between the aerial and ground, from thirty to forty
feet below the antenna.

A connection is then made from the counterpoise to
the ground binding post on your set.

=

| Closea circuit jack

+

W E STILL have requests for the popular old standby,
the three honeycomb coil detector and two step receiv-
er. This is shown in figure 8. You will note that there is no
jack provided for plugging in on the detector tube. The
practice of omitting this jack is becoming more pronounced
as people realize that when a signal is tuned in with the
phones in the detector jack it very often is not there when

the phones are plugged in the first or second step due to
the difference in impedance which the phones offer with
respect to the primary winding of the first audio frequency
transformer.

We ask our readers in requesting hook-ups and circuit
diagrams for a particular type of receiver to look through
our back issues before writing us.

67
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CONDUCTED BY R. A. BRADLEY

Due to the great volume of COrreIpondenCe Wthh this department entails we are forced to remind our readers on the following points:

Be sure to ddressed

your set please enclose a rough sketch or hook-up if posslble

with your letter.

Make your quesnons clear and concise.
Do not ask us to make comparisons between different makes of apparatus or sets.

f you wish information on

The Wireless Age Reflex Loop Receiver
Described in the April Issue

Judging from the requests we have re-
ceived from our rcaders, it is evident that
many persons who have built the reflex loop
receiver which was described in our April
issue, wish to make this sensitive receiver
adaptable to use with an outside antenna.
When such a set as this is used with an
outside antenna the results obtained gener-

ally resemble a boarding-house hash of all
stations at once regardless of the frantic
manipulation of the wavelength dial. This
is due to some extent to the sensitivity of
the receiver and also to the resistance of
the tuning circuit which in this case hap-
pens to be the conventional single circuit
shown in figure 1, and consists of a fifty
turn honeycomb coil or variometer tuned
by means of a series or shunt condenser. In
figure 1, the antenna circuit is really the
only tuned circuit in the whole receiver,
while the grid circuit of the first radio fre-
quency tube which should be sharply tuned
is in reality fixed at the frequency of the
coil. In figure 2, the antenna circuit and the
grid circuit are both tuned simultaneously,
but can never be brought into absolute res-
onance. The wavelength to which the grid
circnit is tuned is determined by the ca-
pacity of the condenser and the inductance
of the coil, while the frequency of the an-

L

=
o
=
e
=
i =
st |
HC| ‘tememme L J

tenna circuit is dependent on these things
and also the added inductance and capacity
in the antenna and ground systems. So it
will be readily seen that to have maximum
selectivity it is necessary to tune these two
circuits independently and bring them into

resonance in this fashion, In figure 3 we
have an ordinary 180 degreec variocoupler
mounted on a 7”x7” hard rubber panel with
taps and tap switches, the whole placed in a
small cabinet and placed ncar the left end
of the receiver. The four terminals of this
instrument are brought out to four binding
posts conveniently arranged on the f{ront
panel. Connections are made from the two
binding posts on the receiver, to which pre-
viously were connected the two leads from
the loop antenna, now to the binding posts
on the right hand end of the variocoupler
panel. From these two posts two leads run
to the secondary of the coupler. The wires
from the two tap switches run to the two
binding posts on the left of the coupler
panel. To these are comnccted the aerial
and ground leads. In operating this new
device the coupling between the primary
and secondary coils is set at maximum, that
is, with their respective windings parallel

and a signal tuned in with the variable con-
denser on the receiver. The tap switches
are now adjusted for maximum intensity.
Now using one hand to vary the sctting of
the condenser and the other to vary the
coupling dial gradually reduce the coupling
between the coils and at the same time re-
adjust the setting of the condenser dial if
necessary to make up for any change in
wavelength brought about by the change in
coupling. It will generally be found that
as the coupling is reduced it is necessary
to increase the condenser setting.

Generator Hum

C. . Engelder of Norfolk, Va, is
troubled with a constant hum in the re-
ceivers whenever his set is turned on. He
says: “Evidently this hum cannot be tuned
out as I have tried in vain to do so.”

This trouble is often due to the receiving
set being placed in close proximity with the
house light wiring. If your house happens
to be wired with A.C. it is more noticeable.
The placing of a stand lamp or desk lamp
on the same table as the set is placed on
will also produce this hum. To ecliminate
it, you must either change the position of
the sct or the wiring itself keeping every
part of the set, even the antenna and ground
wires, as far away as possible from the
light wires.
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Two-Tube Selective Reflex Set

AMr. Anthony Gaffney of Rockville Cen-
ter, L. I., wishes a hook-up for a sclective
reflex set using two tubes. “One tube to be
used for straight audio frequency amplifica-
tion.” The circuit for this is shown below.

JVario Cowpier

’,

4H. i

Needs a Grid Condenser

L. J. Meyers of Haverford, Ill, encloses
the circuit diagram for his receiver together
with a list of the parts which he uses. The
set is home made and so far has refused
to give forth any sound except a piercing
howl despite the adjustment of the dials.
Mr. Meyers, if you have given us the exact
list of apparatus, you have neglected to
include a very necessary grid condenser,
00025 mfd. capacity which should be con-
nected across the grid leak terminals.

Switching Arrangement for Charging

“It is necessary for me to be away from
home perhaps for a month or more at a
time and my storage battery in that time
frequently goes dead. I should like to have
an arrangement whereby throwing a switch
the other members of the family could put
the battery on charge or use it on the set,
without connecting and disconnccting a lot
of wires, etc.,” writes S. G. Fisk of White
Plains, N Y.

T e ng wen
e ¥
[@ B (

This arrangement was shown in D. G.
Ward's article on storage batteries in the
April issue. However we are reprinting it
here as its simplicity and handiness will ap-
peal to many readers in a similar circum-
stance.

(Continucd on page 74)
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BROADCASTING STATIOND

IRECTORY

The Most Authentic, Up-to-the-Minute List of Stations Broadcasting in the United States, Canada,
England, France and Cuba

United States Stations

Westinghouse Elec. & Mfs. Co.. E. Pittsburgh, Pa.
Westinghouse Elee. & Mfg. Co.. Cleveland. O.
Southern Electrle (o. an Diego, Callf.
Newhouse MNotel, Lake City, Utah.
Saruy Theater. . San Diego. Calif.

oOregon Institute of Technology, Vortland, Ore.
&mith 1fuehes & (" ....Phoenix, Ariz.
Star  Bulletin. ... TTonofutu, Tlawall
Frank E. Siefert. Bakersficld, Calif.
Rhodes .Neallle, Wash,
Automobile Club’ of So. Calif., Los Angeles, Calif.
Electrie Supply Co........ +...Wenatchce, Wash.
Nichols Academy of Daneing..... Denver, Colo.
Bellingham Publishing Co., ellinghawm, Wash.
McAribur Bros, Mereantile Co...[Phoenix, Ariz.
State College of \Washington Tullman, \Vash.
Western Radio Corp. .Denser, Colo.
1'niverslty of Cotorado Rouldee, Colo.
The Flecirle Shop..... Maoscow. Idaho
Studio  Lighting Service Co...Hollywond, Calif.
Rolse High School. . .Roise, Idaho.
The Tadio Den.... nta Ana. Callf.
Virgin's Radio Serslce. Medford,  Ore.
F. A. RButrey & Co .Tlavre. Mont.
W, K. Azvill... n Diego, Calif.
Reuben . 1lorn. .8an Luls Obispe, Callf.
First Treshyterian  Chureh .Tacoma, Wash,
Kimball-Uison  Co. Kacramento, Calif.
Leese Ttros........ .or..Everctt. \Wash.

Trinidad Gas & FElectrle Supply Co. and The

Chronlele News, Trinidad, Colo.
The Cathedral Laramle, Wryo.
Niclsen Radio Supply ..Ihonix, Arlz.
Frank A. Maoore alla Walla, Wash.

Electric 8crvice Station (Inc.)..Rillings, Mont.

tichmondd Kadio Shob. Richmond, Cailf.
Ralnh W. Flygar .Ouden. Uiah.
Fred Mahafrey, .JIr. .Toustan, Tex.
Western U'nfon ( o Mars, Jowa
Omaha Central High Schoal Omaha, Nebr.
Adler’s  Music Store. .Raker, Oro.
&t.  Michael's f‘nllu-nlrnl. Roise, Idaho
Unlverslty of Arizonx. Tucson, Arlz.
Oregon  Agriedltural orvallls, Ore.
1. Everett Cutting........ .Boseman, Mont.
Rullock’s 1ldw. & Sporting (oods, York, Nebr.
Gilbrecht &  Stinson.. . ayetleville. Ark.
First Bantlst  'horeh La.
South Dakota State rolleze. . Brookings, 8. Dak.
llarry ). Tverson. . Minneapo'ls. Minn.
Meler Frank Ce. .TPortland, Ore.
iuy Greason ... Taroma, Wash.
Winner Radio terporation. Denver, U'o'o.
. L. Seroggln.......... a Oak, Nebr.
Aute Eleetric Serslee Co.....Fort Didge, Iowa
Fellix Thompson Radie . ... Casper, Wy,
Augshurg  Semivary. ... ... Minneapollz,  Minn,

Bunker M1l & Sullivan Mining & (oncentrating

n., Keltogg, Idahn
Amerlean Rociety of Mech. Enss, Laula, Mo,
Jenkins Furniture o, .Bol<e. Llaho

Fastern Oregon Nadio Co. .Pendleton, Ore.
E. 1. Smlth lillshoro, Ore.
Markshefiel Motor Co. olorado Springs, Colo.
Nevada  Ntate  Journal Nparks. Nev.
Graceland Collego .. Tamoni. Towa
Mefieaw 10 ... .Omaha. Nehr.
Pineus &  Murply lexandrla, La.
M. G Barnes Anwieement | ..Dalias, Tex.

Lonisiana Ntate T'niversity... .Baton Rouge. La.
Chickashn Radio & Elee. Co.. Chickasha. Okla.
Leland Stanford Unlversity, Stanford tolr., Calif.
Snell & Ithy Arlinzton, Ore.

Crary  Mardware Co. JBoone, Towa
TNehdbreder Radio Supply .Utiea, Nebr.
Flrst 1'reshterlan Chureh. . .Orange, Tes.
Emmanuel Missionary Colleze,

Iterrien Kpriags. Mich,

Western Siate *College of olo.. Gunniven, Colo,

Thood Tiver,

Rinlte Theatre Ore.
Ulz Ttallo & Eleetrie o S§t. Joseph, Mo.
tCenteal  Chrlsting ¢Chureh . Rirevenort, La.
Ambrowe A, Mei'ue. Neah 1fay, Wash.
Fallon & to. ..... ma Barbara, Callf.
star Eleetrle & Radio Co < altle, Wash.
Clitard 1 Dow. ..Lilwe, Vawail
Robert W, .\'rl<n||. utchinson,  Kans.
Earle v Anthony (fne) ... Los Anzeles, Catif.
Nows Arbuekle's  GaraRe. . ..Tala. Kans.
1 on I*alvtechnle Tnstiture. Porlland. Ore.
Windt-et Etee. Farm Eaguip Ca

Louishurg, Kans.
North Ceatral JUgh School....Spokane, Wash,, .

Yakima Valiey Raullo Bmm!rﬂsllna Agsoclatlon.
mi, \Wash,
.Ium-nu, Alaska
Jesus Christ of Latter
Saints, Independence, Mo.

Alusha Flee Light & Power Co..
Reorsanized Church of
Iny

KFIZz Dally Commonwealth and Oscar A, lluclsmanx.
Fon-uu-lae,  Wis.
KFIB Marshall Electrie Co.......Marshalltown. lowa
826 | kFiC Scattle Post-Intelligencer ....... Seattle, Wash
270 KFJF XNatlonal Ttadio Mfg. o..Oklahoma Clty, Okla.
360 KF1 Liberty Theatre ....c.o.oo.o. ...Astorla, Ore.
280 | KFIK Delano Radio & Flectrie Co....Bristow, Okla.
ago | KFIL Hardsacg Manufacturing Co.....Ottumwa, Towa.
369 KFiM University of North Dakota, Grand Furks. N. D.
360 | KF1Q  Elcctrie Construction Co.. Grand Forks, N. Dak.
240 | KFJR  Ashley C. Dixon & Son....Btevensvllle. Mont.
270 | KFIV  Thomas II. WWarren.. .Dexter, Towa
278 KFJW  l.¢ Grand Radio Co. ‘Towanda, Kans.
360  KFIX lowa State Teachers C Cedar Falls, Towa
360 | KFJY  Tunwall Radie Co......... ort Dadge, Towa
261 I KF1z Texas Nat'l Guard, 112 Cav., Fort Worth, Tex.
360 | KFKA  Colorado State Teachers College..Greeley, Colo.
330 | KFKB Rrinkley-Jones Tlospital Assn., Milford. Kans.
360 | KFKQ  Conway Radlo Laboratories.....Conway, Ark.
360 | KFKY F, F. GRa¥ ..cvvooooien ..Butte. Mont.
360 | KFKX \\eslln:lmune l-lec & Mfg. Hastings, Nebr.
280 | KFKZ  Nassour Bros, Radio ( (‘olorldo Springs, Colo.
270 | KFLA  Abner R. WWilson.... ...Butte, Mont.
280 ‘ KFLB  Signal Eleetrie Mfg. C Menominee. Mich.
283 | KFLD 'l E. Greenlaw....... .Fr La.
360 | KFLE  National Education Service....... Denver, Colo.
278 | KFLH  Erickson Radio Co.. It Lake City, Utah
360 | KFLP  Everctte M. Foster. Cedar Raplds, Towa
360 | KFLQ  Bizzell Radio Shop. ..Little Ttock, Ark.
283 | KFLR  Fniversity of New Mexico. . Albuyuerque, N. Mex.
224 | KFLU  Rio Grande Radlo Supply louse, xan Benlto, Tex.
360 KFLV A, T. Frykman.. .Rockford, 111
283 KFLW  Missoula Electrie Supply {issoula, Mont.
238 | KFLX  Gearge R. Clough...... Talveston, Tex.
360 | KFLY  Farso Radio Supply Co. Fargo, N. Dak.
360 | KFLZ  Atlantle Automobile o, o Towa
360 | KFMB  Christian Churches of Little Tock,
360 Llitle Rock. Ark.
0| KFMQ TUnitersity of Arkansas.. Favetlevllle, Ark.
252 | KFMR  Morningslde College Towa.
258 | KFMS  Freimuth Department Store... Minn.
360 | KFMT  George W. Young.........) Minneapolls, Minn.
252
360
360
248
B gt
0
350 Pp[ﬂ WRELEss qqe.
360 Your Roormon OF
;:; The Britisn, Fremn Anp
360 fusan STATIONS, In The MRy
360 1$5uE —— 13 JusT RmomieR
360 Lvm:nu O Youm Heepry Us
zsa' WL Infoarto
261
360 1 Rllbﬂ
360 ne r 0o, ’\I
240
360
229
360
226
360 | KFML Rtevens  ros. .Maa Marcos, ‘Tes.
278 | KFMW M. G. Satern. . Houghton, Mich.
275 | KFMX  Cacleton Colleg .Northfield, Minn.
226 | KFMY Iloy Scouls of Amncrlca. Long Beach, Calif.
254 | KFMZ Ttoswell Liroadcasting Club. . .Roswell, N. Mex.
248 | KFNC  Atonzo Monk, Jr. .. ..Corsicana, Tex.
360 | KFNF  Tlenry Field Seed Co. Shcnlmlo-h Towa
234 | KFNG Wooten's Radio  Shoy 'oldwater, Miss.
226 | KFNH State Teachers College. Springtield, Mo,
224 | KFNJ Warrenshurg  Electrie  Rliop...\Warrensburg, Mo,
250 | KFNL Radio Broadeast Association..l’aso Robles. Calif.
| KFN¥ L. A. Drake... .Santa Rosa, Calif.
268 | KFNX  YIeabody Radio Serviee Peabody, Kans.
252 | KFNY  3ontana Phoenogranh Co. ..Helena, Mant
280 | KFNZ Royal Radio Co. .Burlingam, Calif.
226 | KFOA  Rhoues c'o. .Scattle, Wash,
266 | KFOR  Glenwood ‘I'eclirical Assn, \Ilnnoa]mlls. Minn,
261 | KFOC  First Christlan Chuaren .Whittier, Calif.
360 | KFOD  The Radio Xhop.. -Wallace. Idaho
283 | KFOF  Tiolrer Elcctric Co. Marshtield, Ora.
275 FOF  ltadlo Bungalow . .Portland. Ore,
229| KFOJ Maberly Iligh School Kadio Club. Moberly, Mo.
469 | KFOL  Leslie M. Schathuch ......Marengo, Towa
246 | KFON  Echobhone Itadio Nhop .Long RBeach, Calif.
360 | KFOP  Wiilson tonstruction O ...Dallas, Ter.
FPB Edwin I. Rrown.. Seattle, Wash.
234 [ KFS6  Kcho Park Evangells Angeles, Callf.
252 | KGB ‘Tacoma Daily Ledser... Tacoma, Wash.
KGG Tlallock  Watson Radio Servieo..lortland, Ore.
242 | KGN Northuwestern Radia Mfg. Co.....Tortland, Ore.
226 | KGO General  Electrie Co.. ..Oakland. Calif,
KGU Marion A, Mulrony. . Honolulu, Hawali
240 | KGW  Portland Morning Oregonlan. ... lortland. Org.
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283

KSS

WBAD

229 | wBAH
250 | wpAN

234
266
254
236
234
240
234
240
264
231
458
224

236 |

224
240
283
246
234
234
268
224
278
252
360

360 |

312
360
492

WBAD
WBAP

WBAY
WBAX
WBAY
WBBA
WBBD
WBBE
WBBF
WBBG
wBBH

St. Martins Cuallege. <..r..lLacey, Wash,
Times-Mirror Co Los Angcles, Calif.
Louls Wasmer Seatile, Wash.
C. 0. Gould..... Stockton, Callf.
Norlhwest Ttadlo Qerrlce Co. Seattle, Wash.
Bible Inst. of Los Angeles, Los Anceles, Callf.
Warner Bros. Radlo Supplles Co.. Oakland, Callf.
Tribune Publishing  Co. Oakland, Callf.
Reynolds Radio Co. .Denver, Colo.
san Joaquin Light & Power Corp., Fresno, Cal.
Love Electrie Co. .Tacoma, Wash.
Grays Harbor Radio Co. Aberdeen, Wash.
Radio Supply Co...... 08 Angeles, Calif.

Electrie Liehting Supply Co..
New Mexico College of Agriculture & Mechanic

Aris. State College, N. Mex,
Detroit Pollee Departwent. ... ... Detroit, Sich.
Franclsco, Calif.

Hale Dros. san
Apple Clty Radlo Club........ Tlood IRiver, Ore.
Doubleday-T1H1  Eleetrie  Co., Pittshurgl, 1'a.
Charles D. llerrold.... san Jose, Ualif,
Rerkeley Dally Gazette. .Rerkeley, (allf.
Tost-Tispateh.......... st. Louls. Mo.
Prest & Dean Radio and Radio Researeh
Rociety of long Beneh, Long Ieacl, Calif.
First 1reshyterian Church...... Scattle, \Wash.
Examiner Printing Co San PFuancisco, Unllf.
City Dye Works & Laundry Co.,
Tos Angeles, Calif.
Coast Radio Co. ¥l Monte, Unalif,
Portalile Wheicss Telephone Co., Stockton, Ccalif.
Los Angeles Exauiner .Los Amgeles. Callf.
The Electric Rliop .1lunolulu, NMawali
Westinghouse Eb . Co.. . Chleago, T1l.
Preston D, Allen LOaklamd, valif.

Cape & Jvhnson. t Lake City, Utah
Wenatchee liat, & Motor (o, Wenatcher, \Vash.
Vallenar Jensen.. New Qrleans, la.
Tulane University. ew Utleans, la.
Ohio Mechanles Instltute *incinnatl, Ohio
Chleago Daily Drovers Journal....Chicaxgo, Tl
I. R. Nelson 1'o.. Newark, N, I
University of Missouri. (*olumhia, Mo,
Omaha Grala Exchange ...Omaha, Nebr.
lake Forest Uollege.. .Lake Foreat, ill
John 13, Lawrence.. arrisburg. 1a.
Parker High Sehool. .. Dayton, ()Illn
Y. M. C. ashington. b
Armold Edwarids Plano (0. Jacksonville

Lako Shore Tire Uo.... Sandusky, ohio
Tangor Rallway & Fleetrle Co. .Bangor, Me.
Connecticut Asxricultural College. . .Storrs. Conn.

F. A. Doherty Automotive .\ Rmlio Equipment

Saginaw, Mich.
01t Radio (Ime.).....o...ocnene La Crosse, WIs.
Lake Avenue laptist Chureh..ltochester, N. Y.
Robert F. Weinig .Dover, Ohlo
Tuverford Collexe Radio Cluh lla\erlnnl I'a.
Scott Illgh School ....Toledo. Ohie
Essex Mg, !'o.. ewark, N. 1.
Holjiday -1all Washington, I’a.
Vietor Talklug Machine ! “amden, N. J.
John Ii. Pe Witt..... .Nashville. Tenn.
College of Wooster. Waoster, Ohio
Henzy B, Joy... Mount Ulemens,  Mich,
Jolm  Magaldi, Jr. Philadelphin, s

Xew Orleans, La.

Collseum "lace Bapl
Lafayette, Ind.

Turdue Universits

sterling  Eleetrie Cu \lh eapolis, Minn.
The Dhayton Uo...... A Minn.
Wireless 1"hone Corpor M
Jumes  Millikin  Universiy .Decatur, 1L
Wortham-Carter Pub. 1o, ar Telegram),
Furt Woith, Tex.

Erner & "lllll\illi Co. . .Cohumbus,  Ohlo

Jolm B aker. e I'a.
Western Elcetrie Co.. Y.
Newark Radio Lahoratories Ohlo
Baibey Batieny  Sertice. 1ra
Alfeed RN 3 Y.
Geargla Sehool of T SAtlanta, Gu.
Tiving Verml \Lmnpoiwll. Mass.
1. Ining Diell Port Hwoy Mich,
ln-llnmum’h HN ludinnapolls, Tnd.
Eleetriv (o es( 1'alm Beach, Ila.
Covenant Imr(-h.. ..Itlehmond, Va.
Predace Co.. .Lluceln, HI

..... N,

san Limestone & \Hcll

Seliol

Tawtucked, gt

I*coples ulpic ~Rowwille. N, Y.
I'list Baprlst Chureh. . e Oirlegos, La.
Liovil Dio.. 50000 Philadelphla,  i%a.
Jenks Motor ] Monmouth, I
dohnstown  Radio Co. Slolinstown,  1a.
Ruttner Jdualar iligh Norfu'k, Va.
Vashington Light lafantiy (7 , ROC
Neble S Walson, ..o oooes Indianabolis,  Ind.

Los Angeles, Calll...
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THE WIRELESS AGE Juxe, 1924

T. & Il. Radio Co. ..Anthony, Kans. 261 P A Unlted Blattery Servlm Co. \Ionuumery. Ala. 226 | WTAM Willanl Storage Battery Co...... Cleveland, Q. 390
D. W, May (Inc.). Newark, N. J. 360 Al Dutee W. Flint.......... ranst v.on. 1. 360 WTAP Cambridee Radlo & Eleetric Co. C-mbrldu. 1. 242
Southétn Radfo_Corporation. . .Charlotte, N. C. 360 | A Radlo Corporntion of Forto Rico, ¥an Juan, . R. 360 WTAQ & H. Van Gorden & Non. 254
Westinghouse Elee. & Mfg. Co., A Michigan Agri. College, East Lnnsing Mich, 280 | WTAR Iellance Klectric Co 280

pringﬂeld Mass. 337 | A Laconia Radio (.Iul) .Laconia, N. H. 254 WTAS (harles L. Erbstein. 286
St. Lawrence  Unlversity. Canton, N, Y. 280 Y WKY Radlo oklalmml. Okla. 360 | WTAT Edison Electrle Illum 244
Kanlrnulnu l.t ull:l“r Co lll.tsblurgh, }’a g: A Cultlng & \\ulllnzlnn Rndlo“?orpo Il bevr % WTAU ltuegg Battery & Electric Co. cumsel . 360
Ulyde K. Rav L ew Orleans, La. | nneapolls, Minn. WTAW  Agricultur nd Mechanical Collexe of Texas,
Entrekin  E.ectric .Columbus, Ohlo 286 A Ramuel Woodworth Syrac N, Y. u ACHETII]) ) At by i

Coliege Station, Tex, 280

Nebraska  Wesleyan . Waco Electrical Suppl WTAX  Willlams Ilardware o........., Streator, Il 231

I'lace, Nebr. Vermont Farm Maehine Cor | WTAY lodar-Oak Leaves Broadeast. Sta.. Oak Park, 111, 283
Alfred 1. Danlel ilouston, Tex. 26 Naylor Electrical Co WTAZ Thomas J, McGuire,...... Lambertville, N. .. 283
St Olat College Dfield, Minn. 36 Y Jordon. . . wTa Kansas State Agrl (‘oll Manhattan, Kans. 360

Hllmm‘l Coltexe Yillanova, I’a. 36 Arthur'E Schi WWAE lHoenig, bwem & Co. Tnnmu N. 1. 226

HECOTIFX>IT O <PVZ

L P2 3322204

ers k.\ ;!ulym- altlmore, Md, 360 | ]}"ffm"n Shop S WWAC Sanger DBros, ....... Te: 360

|' csapeake & I'ototmac *olice Dept., o 3% iy 3
hington, D. €. 469 Putnam Electrie Co Greeneastle, Ind. 23 ‘xw:g 1‘,‘,‘“:‘!“@,&‘1 W :‘:,I,':h,“"c Dacog] hilmle "M" Im gezg
Southern Radio Corp. of Texas, San Antonjo, Tex. 360 Minneapolis, Minn. 36 [ Lamdcn N, J. 236

L WWAF Galvin Radlo Supply Co.
-Clnclnuati, Ohio 309 | wwag Michigan tollexe of Mines.
:Oklahoma, OKIZ 380wyl Foud Motor Lo
-Cazenovia, N Y. 261 ww)  Detroit News,
-Dartmouth - 380 wwi  Loyola Universiiy.

Unliversity of Minnesota.
Crosley Mfg. Co

Radle Bupply Co.
Clive B. Meredlth..
Round Hills  Radlo Corp,

£

William  [lowd Dunwoody lllduslrlal Institute,
apolls, Minn.

Houeton, Mich, 284
.Dearborn, Mich. 273
.Detroit, Mieh. 517
New Orlcans, La. 280

8
3

i
Sputh hakota State Schuol of Mines.
Rapid i1y, S. Dak. 24(

B
(;
Twrllam & Coo... . .Philadelphia, ['a, 28l H General Supply Co... 25
J. . Piee Eleetrie Co. . 36 J  Drovers Telegram Co. 27.
Unive of Vermont -Burlington, “\l'v.. e K Norton Laboratories. . 36
Kesselman _O°Driscoll C ls. L Trenton Hardware Co 25 g 8
Cariage, Collexe. 1L, N First Baptist Church 28 Canadian Stations
Charles W, Pa, P Utility Battery en'lce. 24
1'niversit or \lnrhigan. Mich, Q Chicago Dally New 448 AC The (algary IHerald Igary, Alta. 430
Wilbur Volirva. nt. V  Alabama I’ol)l(-(-hnic Insmule 25 CA  Star l'ublishing & Printing Co .Toronto, Ont. 400
Ubalt Ladio Co..... La. W Wahpeton Electric ( Vahpeton, N, Dak. 25 Marconl Wireless Telegraph Co. ol (anada,
1loward S, \\'llliams .Pascagoula, Miss. Y Kingshlghway [resh; Lhurch St is, Mo. 28 Montreal, Que., Canada 44
3 z

Oxford, Miss. Mereer  Universlty
Commercial .\1nenl

Doubleday - Hill

ZTTTTXTTTTTICCOoCCOOCOCCOT CRRRARR

Abltlbl I'ower & Paper Co..lroquo‘s Falls, Ont. 401
La Cle. de L’Evencment. ...Quebee, I Q. 4t
Radlo Supply Co., Lud..

(‘enlennlnl Methodist Church

stiv Bact & Fuller Dry Uoods Co.

{. Louls, Mo.

Austin, Tex, Riepand  Stores 27
38 . llelroh Mich. Llll\cnlly of Oklahoma. 36 W, Grant Radjo, Ltd.
l)ail) 'l'hm .Tampa, Fia. J. Rockwell.......... 26 semmelhnck Dickson, Ltd.
l\ummx iy \mr l\nnm Clty, Mo, \\rmm\e Radio Tt'k'hhune (¥ 28 Radio Specialties, Ltd
aurance Mart arillo, Tex. Wittenberg Colleg: 27! Laurentive Alr Service

28
28
34
23¢
24
360
360
517
361
41
26.
'I rhm) Methodist ( nureh (Soutin),” l.l I’aso, Tex. 26! Charleston leiu Flc(
‘The  Courant .Hartford, Conn. 26 C. S

361

36

39!

386

361

24:

25

23

25

49

28

286

28

Texas Radio Cotp. and Austin Statesman,

F

H

1]

K

L

N

0

Q

R

W The Radio Nhoj
C  Hparks t'o.
C The Electric Shop,
(O: Queens University
C

C

C

B

D

E

L

M

S

C

Autnmotive  Eleetrie Co «Dallas,  Tex,
Board of Trade. y .
Lit Brthers. . .
Samuel A, Waite,
Slocum & Kilburr
lhdlo Equipment

Lenning  Rrothers Co..
I'eoples Tel. & Telg.

Henty Kunzman..,.l
Dakota Radio A

University of Mcen
Westniinster Trust Co.
Radio Engincers. .

ustin,
lhllldelpllla. 'a. 36
.Knoxvllle, Tenn, 236
l-‘ort \Ionm(‘.l
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Va,
ak.

C
C
4
[
c
[
[
C
[
c
c
c
&
Tex. 360 C
[
c
[
C
Cc
[
C
c
[
[
C
C
C

| The Albertan Publisl 0 (al 'an W\lta,
| Rhotton Radio  Mfg. | Marconi Wireless Telu,rnph Co. of Canada, Ltd.,
(~ AC  Page Organ Co. (H, Toronto, Ont. 440
AD Friady Battery &Elecmc Cor, c‘anadian Wireless & Elec. Co.. Quebec, tiue. 410
lranl\ AE \_I!dland‘ Colleg Western Canala Radio Supply..Victoria, B. C, 400
Ameriean’ Tel, & Tel, | AF  Tyler ‘"'“"“‘"‘““ The Vancouver Merchants hxehnuzc .
Wichita Hoard of Trade. AG  Appollo Theatre.. Yaneo! B, C. 44
Cortell Unlversity........ AH  Taimetto Radio Cor [ Riley & McCormack, Lul. Calgary, Alta. 44
I'niversity of South Dukota. [fY.oA st Equipment Co. €S The Hamiltoa Npectator........1iamllton, Ont. 41
ttorough of North IMlaintield, AN lames D. Vaughn.. YC Northern Eleetric Co., bitd . Montreal, Que. 34
North Pllalnfield, N. J. 252 AQ  Lyradion Mfi. Co. JCA  The Edmonton Journal, Lul Edmonton, Alta. 45!
Shepard o l'ro\hlence. R I, 273 AP almazoo (‘ollege JCM J, L. Philiipe Landry.. Montl Joli, Que. 400

Ohio  State

Mobite Radio CJGC  Lomdon Free I'ress Printing Co...,London, Ont. 43

AT  DBoyd M, Hamp.,
AV Petnsylvanla Nat, Tovonto, 0nl' 41

AW  Wonimen of the \\orhl

CICD The T. Eaton Co.. Ltd....
CJCE  Sprott-Shaw Radio Co.

o CJCl1 Maritime Radio Cory

Davidson Thras, Co.. 360 | WOAX  Franklyn J. Wolrt T :

his Theater . 36 Palmer_ Sehool of Chiropractic. D ] R, S e
Benwanl ¢ 73 | Iowa State College O sl o SEGAbo
Hurlburt-5till - Bleetrical ol 36 Pine Blutr Co A R el URd i

St Louls University........ Louis, Mo. 26 John  Wanamaker €Ken \:“m:“cﬁ D‘:ll) Provin
‘l.‘:'nllllnal.‘. \\N and Dallas Jnumnym:h;llns _Te‘)g 47 })Iesl'(‘-;ll;ble{zil;r ‘("u CKGE Canadian Indp. Telephone o,

KCH Canadlan National Rallways
CK  Leader I'ubllshing Cn., Ltl.
€O Dr. i. M. Geldert {For Otta
c

X P. Burps & Co., Lud
0C Wentworth Radio Supply (‘o

23
Cloud, Minn. 273 Jefferson Clty, Mo.
.State College, Pa,
Okmulgee, Okla.
Doolittle Radlo Corp w Haven, Conn.
North Dakota Agricultural College.

Agricultural Colleze, N. Dakota

Tlmes I'ublishing o Missour{ State Market's Bu
1, €. Spratley Radio Co. ouglikeepsie, X. Y., 360 |
Electric  Bupply Co,. Tort .Arthur, Tex. 236
1l tGrade Wireless Instram’t Co.,

Asheviile, N, €, 360
Uutehinson Elee. Scrviee 4o, Hutehinson, Minn. 360

o000 000
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Y b § it 5 Innlpex, Man.
Missouri Wesleyan College 0 Avery & Loeb Electric Co Ohio KY ;“l’"u'b‘ Telephme system. . L
New Columbus College. . 258! Auerbach & Guettel.. . Topel Kans, CFYC V. W. Odlum................ wneouver, B. C. 40
Unlversity of Nehraska 275 Theodore 1. I'iillips AW lnchclter, Ky.

Stranbridge & Clathler, . I'hlladelphla, Pa. 395 WPAQ General Sales & Enginecring Co. Fmi\l)url. M,

Lancuster Elec. Xup, & Const, U Lancaster, I’a. 248 | WPAT  5t. Patrlek’s Cathedral.
»,

Ceell K. Lloyd............ 360 | WPAU  Concordia Uollese British Stations
nwool  Radio Corporation, 252|WPAZ John R, K ‘Ilarlulull, W, o r S S
Ernest ¢, Albright 261 WQAA l{orlm A .Parkeshurg, Ta. 2L0 Y.ondon 365
South Rend Tribune 360 WQAC L. 3 - Amarillo, Tens 2 m"m" liant 75
Ameriean Radio and WARAD tenivan ‘Waterbury, WA candift 350
360 | WQAE  Moore Ralio foe 385
Tlmlmls l*‘. J. Howleft 360 | WQAF  Sandusky 6BM "llul’"eilll:ﬂll . 2
rul Tel 319 | WQAL  Coles County Tele. & T Manchester . 100
lnlehlnh ctric 242 | WQAM Electrieal lquijment Co SNO ‘e“nslle 220
Genel cetrie o, 380 WQAN  Scranton  Times, ssc 2zcon] 495
University of  Wisconsin. | 360 | WQAQ  Calvary Baptist York, 28D Mherdeen ™ L iatine 303
Rtate ['nlversity of lowa. 484 | WQAQ W. Texas Radie Co. (2 Dairy chnrter) 6SL BhetTleld  (reldy  stationd .
Clark W, Thomyj s o .bialveston,  Tex. 36 Abllenc, Te(h
Marquette  Unbversity, .. Milwauker, Wis. 280 | WQAS Drince-Walter Co.
ll'lnil\crsll,\ of Clucinna (Iuelnmnll oll}lo g w :y (l?nl‘o“ckrnlh."ﬂ) F ench Stations
afer Rupply Cu. loplin, 0, adio  Equ nmem
Roberts  Hardware « arksburg, W. Va. 258 WRAA Rice Institute.. r
University of Rochester  (Eastman  Schoo! of WRAF  The Radio Cluls. YN e 740
|u,m, Rochester, N. Y. 283 | WRAH  Stanley N. Read. L l;)“"{ Eiitel “Fower) 2,600
Otla_and Kulins . Decatur, 1ll. 360 | WRAL Norlhern Xivtes l'ul\or 8A) ‘_‘"i‘ (Eltfel 1'780
Seasidle House tlantic City, N. J. 231 WRAM Lombard Colleg o P e 456
Courter-lournal and  Louisville Tiwes, WRAN Iilack Hawk hlectrlnl Co RS
Louisville, Ky. 400  WRAO St. Louis Radio Service Co..... Mo.
:\Ilmlm.luu Elecl. Spee. Co., \\llmlnglnll Del 36 aR:&’ Antlach lulllle' oa .Yellow \llllrlgl!x. Ulhlo
seelacr Polytechnle Institute. 38 R Avenue Radlo Rhop. cading, 1'a. .
School Co WK 411 | WRAX  Flexon's Garage. .. Cly, N L Cuban Statlons
udlovex Ca., o ()hlo 283 | WRAY Rullo Sales (orporation. cranton 3.
George Sehubel | > ork, N. 360 | WRAZ  Nadio Shop of Newark.. enark, ~
Joslyn Automobile” . Roatiord Tl 392 | WRG-  Todio Catvoration of America, Winhingion, D 0 % (Ein G (ke
Galveston Tribune.. alveston, Tex. 360 | WRK doron Bros. Electrical Co. -1lamliton, Ulllu 2AB \Ilwr(u‘s Jde  Bustamante
llow-nl R Miller. iladelphia, I'a. 254 WRL Union  College cheneﬂull\. N. 36 20K Mario Garcia Yélez N
Gustay A, DeCortin. Orleans. La, 231 | WRM Fniversity of Hiin rbana, lll 360 | 5py Frederick | W,
Ieer Stores Co. Npringfield, Mo, 252 | WRR ity of Dallas, Polk‘e and Fire \li:l\ll Dept. 26X Frederick W,
Fox River \nllc) Radio Sup. Co,, Neenah, Wis. 22 Jallas, Texas 360 2EV Westinghouse ~ Klee
Journal-Stockman Co............ ‘Omaha, Nebr. 278 | WRW Tarrstown Radlo Res’rch Lab., annln\\n N.Y. 273 | oFw berto K, Ramirez
Xchool of Eng'm of Ailwuukee, Milnaukee, Wis. 360 | WSAB  Southeast Missourl State Teachers i'ollege, | ZHC Herallo de Cuba...
Chronicle  Publishing o Marion, Ind, 226 Cape (‘lrnnlenu \lo 360 2LC Luis
tlome Electrie Co....... .l!urlhu:lon, Towa 360 | WSAC Clemson »\ﬁrlwllural Col., Clemson College, §. C. 380 K é“ <anch
Amerlean Trust  Saving Le Mars, lowa 360 WSAD 1. oste: -Prosidence, R. 1. 26 | 30% a Lo :}"
K. e N McKeesport, Pa. 234 | WSAG  Loren V. l)mls uml Georgie Prestman, Sr., " “.-\us nl & m::il oa
Continental . ‘Washingtan, D, . 36 St Petersburg, Fla. 244 | 2MG 2 A
Gimbel Bros Philadetphia,” 'a. 309 WSAL  Inlied States Llaying Card Co., Clacinuai, 0. 309 | 200 R e, il
Jackson’s Radlo Eng'g Lllmramrlei‘ Waco, Tex. 360 WSAJ Grose Clty Colleze .Grove Clty, Pa. 360 “g H ﬁmv 8z ..
\Iumle Vress and Smith Elee, Co., Muncle, Ind. 360 WSAN Allentown Radiv Cluls. .. Allentown, TI'a. 229 b ~0“_ O "“ﬁ‘",
Norfolk Dairy News Norfolk. ‘Nebr. 283 WSAR  Doushiy & Weich Elec. o, Fall River, Mass. 254 200~ Quear wollado
Vliftond L. White Greentown, Ind. 254 | WSAT  Donohoo-Ware Hardware (o..... Plainview, Tex. 268 | EV I"'*‘I‘"I‘ ‘:'“"17;[ A
JCedar Rapids, lona 268 | WSAW ohn 1. Long, Jr........... Canandalgua, N. Y. 275 W ‘m"""’" J ’:u“’"ﬂ
... Peoria, Ill. 280 WSAX  Chicaxo lln(lin Lahoratory........ Chicago, 1Iil. 268 K] ‘““k e
Tmukn Kans., 360 WSAY DIort Chester (hamber of (ommerce, . C Franl P N
irovidence, R. 1. 38 Port Chester, N. Y. 233 | Antonln T, HEH"OL
Tlusburgh Radlo Sunply House, Pittshurgh, Pa. 250 ' WSAZ  Chase Electric Shop. -Pomeroy,” Ohio 258 |8DW  Eduardo Werry ..
Relley-Yavter Jewelry Marshall,” Mo. 360 | WSB  Atlanta .ournal..... .Atlanta, Ga. 429 0<€ Ganduxe
Union leveland,” Ohlo 390 WSL 1. & M. Electrical ¢ Ttica, N. Y. 273 |6AZ  Valentin Ullrarri
Chicago Radlo .Chicag . 448 WSY  Alabama Power Co _Birmingham, Ala. 360 | GEV  Jfosefa Alvarez
Denison University 229 | WTAB Fall River Dlll) ierald l'ullllshlnu Co.., 7A2 Tedrn Nogueras
Deforest Radio Tel. 36 all River, Mass. 248 7BY Salvador  Rionda
ltadlo Corporation of America 405 WTAC TIenn Traffle Co .Johnstown, Pa. 360 BAZ Alfredo Broocks
Radio Corporation of \merlca 455 ' WTAF  Louls J. Gallo w Orleans, La. 268 8BY Alberto Ravelo .
H. F. i4aar... 268 | WTAG Kemn Music Co I'rovidence, R. 1. 258 | 8FU Andrés Vinnet .
Charles Loof? WTAH ¢armen Ferro. Belvidere, 111 236 8DW Pedro C. Anduz .Santlago de Cuba 27
2 R. I. 240 | WTAJ The Radlo Sho) Vortland, Me. 236 8EV Edurado Mateos antiago de Cuba 180
W. 8. Badlo Supply Co.. ,Hchlln I-‘nlls. Tex. 360! WTAL Toledo Radio & .Toledo, Ohio 252 |8GT Jduan F. Chibas Santiago de tCuha 269
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Industrial Inklings

High Lights in Radio

Development

THIS MONTH

Announcing Trains—
A New Storage Battery—
A Ten-Year Lease—
Matching Tone Quality—
On a Canadian Trap Line

LI Interboro Railroad of  New
York thas adopted the Callo-
phome amplifying system  for  an-

noupcing trains at the busy express
stations.  Its premiére appearance took
place at Times Squnare  station, the
busiest station of the eatire line, and
probably of any railroad system in the
world. This is the culmination of maiy
other installations in commercial honses
which  have given the Callophone a
vreat deal of prestige.

OBERTS Radio Storage I3 Dat-
tery  Company  and  the Todd
Electric Company,  make  an alka-

line| 17 Batiery with a unique ar-
rangement of test tbes for cells. some
lidizon elements, yvards of heavy pure
nickel wire and a solution of Potas-
sium Hyvdroxide (PPotashy. The bat-
tery| has a capacity of 1300 milliam-
peres and it is estimated can be re-
charged for only 5 cents. The Roberts
“B hattery has 2 switeh levers which
givg instant voltage changes wpon a
series of taps, giving a voitage range
of from 16, 22, 44 and 140, The Todd
i~ alko tapped off. The seis arve portable
and are mounted in well-huilt mahog-
any| finished cabinets which tend to
givel them an extremely neat appear-
ance.

I world's first annual  interna-

tional exposition will he held at
Madison Square Garden, New York
City, September next. This radio show
will open Monday, September 22nd.
and continne until Sunday. September
2¢th. It will be held nnder the auspices
of the newly organized Radio Manu-
facturers” Show Association, composed
of sixty of the most prominent Amer-
ican radio manufacturers. UL ], Herr-
mann and  James 1. Nerr, the well-
known theatrical managers, who made
such a gigantic success of the annual
Chicago radio show, will he Managing
Director and  General Manager, re-
spectivelv, There will also be an ad-
visory hoard made up of 1. B, Mal-
lory, Chairman of the Radio Division
of the Associated Manufacturers of
Iectrical  Supplies.  Paul B, Klugh.
I.xecutive Secretary of the Nattonal

Association of Droadeasters, and Calvin

Harris, the pioneer radio publicity
expert.  The Radio  Manufacturers’
Show Association will hold three great
expositions  next  scason which  will
probably revolutionize the show end
of the business. The first will be held
in New York, September 22 to 28. the
second will be held in Chicago at the
Coliseum. November 18 to 23, and the
third will take place on the Pacific

A five tube Neutrodyne in which Fil-Ko-Stats have replaced the usual wire rheostats for

flament control,

otien while the 1ocais aie operating ana aiways wuen they have shut

This set, operating in Harrisburg, Pa., receives California stations nightly,

down

71
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Testing head set in the C. Brandes’ laboratories

The Board of
Directors of the R. M. S, AL has taken
an exclisive ten-vear lease on Madison
Square Garden for its annual and in-
ternational radio show wihich will Le
held there every [Fall until 1934, The

Coast carly in 1925

Association has also taken over the
Chicago Coliseum for a like period, and
another  ten-vear  lease is Leing
negotiated on the Western exposition
building. The new organization which
ix heavily financed is indeed a perma-
nent institution which promises to he
of great henefit to radio in general. The
outstanding feature next seazon will he
the introduction of foreign exhibits.
There will also be a series oi ultra-
important public experiments and dem-
onstrations for the purpose of bring-
ing to light and testing out new radio
inventions and theories, In addition to
awarding suitable prizes to all snccess-
ful inventors of the show management
will also endeavor to assist them to
market their inventions to the best
possible advantage. gratis. Aunother in-
teresting feature will he the Amateur
Builders’ Contest which will surpass
all former competitions of the kind.
The decorative equipment of the com-
ing exposition will be the most elabo-
rate ever built for an American trade
show of any sort. Manager Kerr has
opened headquarters at the Hotel
Prince George. 14 Fast 28h St., New
York City, where he will remain with
his personal staff until September 15th.

HE manufacture of reliable radio

head sets is marked by test after
test, and the greatest possible accuracy
must guide each succeeding operation
from the time the receiver cut is fash-
ioned until the completed headset is
finally passed for shipment. Minute
currents of the order of one-millionth
of an ampere will make audible sounds
in a reallv sensitive headset, and the
fact that it is possible to hear them
seems almost incredible. To produce

(Continued on page 88)
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Carter Inductance Switch

HIE Carter Inductance Switch made by

the Carter Radio Co., does away with
the difficult job of mounting and soldering
to switch points. It is only necessary to
drill one hole in the panel. All contacts are
mounted back of the panel, only the knob
and dial being exposed on the front of the

panel. It has a contact arm which fits into
a depression in the combination contact and
solder terminal. A slight “click” sound in-
dicates that a positive connection has been
made with but one terminal instead of
hetween two terminal contacts, as is usually
the case.

The terminals can be soldered and all
connections made before the switch is
mounted. This makes a much simpler in-
stallation, The contact arm is fitted with a
clock spring type of pigtail which eliminates
the undesirable sliding contact.

In place of the usual small knob and large
dial, the Carter Inductance Switch is fur-
nished with a large tapered knob dial which
shows at all times the exact position of the
contact arm. There are 15 contacts, but by
means of an adjustable stop any number of
contacts up to 15 may be used and the
balance left idle.

Durham Variable Resistance
ETTLE Omega Durham, the unique trade
ligure which has helped to introduce the
Durham line of variable resistances is famil-
iar to nearly every radio fan.

5 o iy oy

These grid leaks fit the standard grid leak
condenser base and can be mounted so that
the plunger can be operated from the panel
and are adapted to all circuits. 1t is made in
3 values—1.000 to 100.000 ohms: 0.1 to 5
megohms, and 20 to 10 megohms. These
products are manufactured by Durham &
Co.. Philadelphia.

EW APPLIANCES o
AND DEVICES ’
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Natann Battery Charger

HE Natann Charger, manufactured by
the Natann Mfg. Co. operates on the
vibrator principle, and rectifies a suitably
stepped-down voltage of alternating cur-
rent by making and breaking the circuit at
the proper intervals, accepting only one side
of the alternating current wave. It has an
initial charging rate of 8 amperes. {rom an
input current of 110 volts, 60 cycles. This
rate tapers as the battery takes the charge,
The case is of polished cast aluminum,
mounted on rubber cushion feet.

The interior working parts are mounted
on a Celoron panel, and are made of sub-
stantial, well-fitted and finished brass cast-
ings. The springs are phosphor bronze.
Beneath the panel is an oversize transformer,
which operates with a minimum temperature
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The ammeter body is also placed un-
der the panel, and the dial opens to the front
side of the case.

Freshman Double-Adjustable
Crystal Detector

rise.

ONSIDERABLE interest has been
aroused by the New [Freshman Double-
Adjustable Crystal Detector, which has been
found idcal for reflex and crystal circuits.
The Freshman detector unit differs from
other units in having a knob which can be
brought through to the panel and, when
turned, varies the crystal contact with the
loop whisker. thus permitting the operator
to find sensitive spots quickly without dis-
turbing the tension on the whisker spring.

It has an insulated housing for the crys-
tal, and a lever at the base unit adjusts the
contact tension of the whisker which oper-
ates in concentric revolutions about the face
of the crystal, thus covering every point
on the crystal as it is adjusted by a little
knob on the panel.

A special crystal oi pure natural ore
which will withstand voltages as high as
130 without burning out, is used. The
crystals themselves are replaceable by fresh
units which are sold mounted.
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The Bradleyohm

THE Allen-Bradley Co. has added another
item to their increasing list of radio
products known as the Bradleyohm. The
Brad'eyohm is an adjustable resistor which
is varied over a wide range by applying or
removing pressure on the two columns of
treated discs by means of an adjusting knob.

The Bradleyohm is admirably suited for
such purposes as providing an adjustable
resistance across the audio-frequency trans-
formers to reduce distortion; for providing
resistors to be used in coupling radio fre-
quency or audio-frequency resistance am-
plifiers; for adjusting filter couplers of
super-heterodyne circuits, and for adjusting
push-pull amplifiers.

It is made in three sizes with the follow-
ing ranges; Bradleyohm 10—10,000 to 100,-
000 oams ; Bradleyochm 25—25,000 to 250,000

ohms; Bradleyohm 50—350,000 to 500,000
ohms. — —
“Red Seal” Phonograph

Attachment

THE Manhattan Electrical Supply Com-
peny is offering for sale a new phono-
graph attachment under their well-known
trade mark “Red Seal.” This consists of a
special Red  Seal receiver attached to a
heavy non-resonant metal base with air
chamber and diaphragm especially designed

to operate the large air column of a repro-
ducing horn. Attachment is made to the
tone arm of the phonograph by means of a
soft rubber tube.

The Red Seal Phonograph Attachment
is sensitive to faint signals and re-creates
musical programs with the same fidelity as
the wall-known Red Seal Headset.
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Medium Frequency
Transformer

THE design of a transformer for medium
frequency amplification is quite differ-
cent from the nsual amplifying transformer
design. Audio frequency transformers must
have a considerable vohmme of iron while
the short wavelength radio irequency trans-

>
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formers usually have no iron at all.  As the
medinm  irequency  transformer  falls De-
twden both of these limits the natural tend-
endy has heen to make it merely a moditica-
tion of ane of these types. 1t is evident that
such a method does not produce a carciully
designed instrument,

The type 271 Transiormer has heen de-
signed by the General Radio Co. as an in-
strument distinet i itself and particularly
adapted to the service required of it. 1t is
sshielded both electrostatically and clectro-
mngnclically, thus greatly reducing reaction
hetween stages and permitting the associated
tubes to be operated at full capacity. Its
peak frequency is 30 K.C. (10,000 meters).

Magnavox Electro-dynamic
Reproducer
HE new model Magnavox Reprodicers
R3 and R2 contain refinements making
for |increased efficiency as well as economy
of operation.

Current consumption has been so reduced
that the new models can be operated at any
point between .1 ampere and .6 ampere when
supplied with six volts,

_The volume control is a trune electrical
switch which permits the user to control

current consumption as well as adapt the
reproduction to every possible time, place
and condition.

Other improvements relate to the dia-
phragm, the movable coil, and also the ex-
ternal finish and appearance of the instru-
ment.

Radio Cabinet
THE Radio-Spinet, designed by the Bay
View Jurniture Co.,, in all essentials is
the ideal radio cabinet because of its prac-
tical features and its desirability as a beau-
tiful piece of modern furniture.

The Radio-Spinet has ample room in the
front compartment to nicely accommodate
most of the popular receiving sets, and is
by no means limited to any one kind,

All hatteries (both wet and dry), charger,
and wires are contained in a rear compart-
meat, concealed from view, hut instantly
accessible through a large size lid which
opens up all the way and exposes the entire
interinr.

Two large roomy drawers, one at each
end, provide for the accommodation of all
those miscellaneous items which accumulate
around the radio—note-books, pencils, pro-
grams, clippings, extra tubes, licad phones,
ctc.

The top measures 23 by 43 inches. The
receiving sct compartment measures 32 in-
ches iong, 10)4 inches wide and 714 inches
high. The rear battery compartment meas-

ures 32 inches long, 934 inches wide, and
114 inches deep. The top lid measures 3214
by 10 inches and opens up, on hinges, all
the way.

The back panel has openings for insertion
of wires. Other openings can be drilled in
as needed.

Made of combination mahogany with top
and front of solid llonduras mahogany—
the best obtainable. [IFinished in the popular
dull-rabbed  brown mahogany or in the
waxed antique old mahogany with its soft
highlights.

Trirdyn Receiver

THE newest addition to the Crosley line,
is the Trirdyn 3-R-3 announced on the
third anniversary of the corporation. Four
important principles are accomplished in re-
ceiver design in the Trirdyn: tuned radio
frequency amplification with the first tube:
Armstrong regenerative detector action with
the second tube; reflex amplification by em-
ploying the first, or radio frequency tube
as an audio amplifier and one-stage of audio
frequency with the third tube. These fac-
tors combined in the particular arrangement
of this receiver, give signal strength of a
receiver utilizing five tubes,

The Trirdyn will not re-radiate when re-
ceiving broadcasting station signals, due to
the fact that the antenna is very loosely
coupled to the sccondary circuit and a non-
oscillating radio-frequency amplifier is em-
ployed before the regenerative detector, as a
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barrier to prevent oscillations generated by
the detector upon reaching the antenna.

The primary or antenna circuit of this
set is aperiodic or untuncd, making it pos-
sible to calibrate the secondary circuit and
the tuned radio frequency amplifier in terms
of wave-length, thereby enabling the re-
ceiver to be accurately adjusted to the sig-
nals of any broadcasting station from a cali-
bration tahle or curve sheet.

The set is sclective hecause it employs
tuned radio irequency, loose-coupled anten-
na and a tuned secondary. It is possible to
receive the distant stations while local sta-
tions are transmitting. For example, in
Cincinnati it is possible to tune in KDKA
which is only seventeen meters higher in
wave length than \VLAV, while the latter
station is in operation.

It operates satisfactorily with a small in-
door antenna with loud-speaker volume, and
good results have been obtained using only
a ground connection. It requires a detector
and two amplifier tubes of standard type and
satisfactory results are obtained when dry
cells are employed for lighting the filament,
but the volume will be greater with 6-volt
tubes, o

Cruver Condenser

HE Cruver Manufacturing Company

have just put out a new condenser which
cuts down the inefficient capacities by means
of mounting the stator plates on two rods
instead of the three usually used and there-
by have reduced the losses to a negligible
quantity. A 23-plate condenser showed the
same reading at maximum capacity and 290
meters as the standard used. which was
stated to have a loss of only seven one-
thousandths of one per cent. at a capacity of
001 mfd.

This condenser has two scales on one dial.
When the knob is turned cither to the right
or the left, the vernier plate lines up with
the rotor plates and the vernier index reads
zero. \When the group plates are set for the
coarse adjustment the reading shows on the
large scale. The knob is then turned in the
opposite direction and the fine adjustment
is read en the inner scale, thus an accurate
log can be obtained, which facilitates tuning
in the required station.

e -
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Perfect electrical connection between' sta-
tionary and movable plates is secured with-
out pigtail connections and body capacity
is eliminated entirely when the rotor plates
are grounded. It can be mounted by means
of one nut in a few seconds after the hole
for the shaft has been bored.
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The D-Coil Receiver
(Continned from page 30)

fore if dry cell “B” batteries are used
it is advantageous to keep the plate
voltage as low as possible to prolong
the life of the "3 hatteries. T'he grid
returnt of the two audio-frequency ani-
plifier tubes ix connected to the nega-
tive filament terminal through a +.5
C” battery.  This holds the grids 4.3
volts negative and is another aid in
prolongation of “B” battery life, al-
though its principal function is to hold
the grids at just such a negative value
lhat maximum amphhultl(m with mini-
umm distortion will be produced from
the audio ampliier. This value of “C”
battery voltage is the proper one to
use when 90 volts is applied to the
plates and if the plate voltage is in-
creasec the “C™ battery voltage should
be increased.  The plate circuit of the
second audio frequency amplifier tube
is connected to the 90-volt tap of the
“I3 battery through a single  or
open circuit jack.  The only time vou
will ever use this jack is when yon
wish to plug in the loud speaker. The
volume available here is much too
great for the phones. Thus when the
loud speaker is removed from the cir-
cuit and the phones are plugged in on
the detector or the first step, the plate
circuit of the second and last tube is
open and therefore is not drawing plate
current and this also helps to prolong
the life of the *I37 hatteries.
No STapiLizING Reststaxcr NEEDED

It is to be noted that there is no
stabilizing resistance shown in the cir-
cuit and none is needed. The circuit
is absolutely stable without the appli-
cation of stabilizing resistances or neu-
tralizing condensers and is therefore
simpler in construction, casier to put
into operation and much more efficient
in operation,

It is ncecessary to have a good
ground. 1 would not say that a steam
pipe ground was sufficient. 1t is neces-
sary to either have a water pipe ground
or an electric light ground.  Of course,
that theory applies to all receivers, but
I have noticed it more with this type
of receiver than any other. Without
a good ground the receiver will not
give the results by a long ways that it
15 capable of giving.

Wit Oprerate WITHOUT ANTENNA

It will function very nicely without
an antenna or loop. \With a recetver
of this tyvpe which T made up and
which was located at 207th Street and
Broadway, New York City, stations at
Chicago, Cleveland, Cincinnati, Pitts-
burgh, Hastings, Nebraska, and many
others were brought in with only a
ground connection to the water pipe
and using no antenna connection what-
ever. I have tried this receiver out
and am firmly convinced that it is one
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of the most efficient receivers that can
be built. being exceeded only by the
super-heterodyne and Regenoflex re-
celvers.

In this circuit the radio-frequency
amplification has not been carried to
the maximum that is possible, and 1
think it safe to asswume that at least one
or two more stages could be put in
ahead of the first tube. 1 haven't tried
it out. however. These additional
stages of radio-frequency amplification
would probably have to be untuned as
it would not be advisable to bring any
more tuning elements into the circuit.
Three is enough. Regarding this cir-
cuit that | have described, yvou will
find that if you bring in KFKX at
IHastings, Nebraska, with the dials all
set at 15 degrees. you will always find
him at that point and therefore when
vou have your dials calibrated in sta-
tions it will always be an easy matter
to set the dials quickly for any station
that vou wish to receive,

Information Desk
(Continucd from page 68)
Oscillator Circuit

i F. Jones of Detroit, Mich., says, “{
wonld like to have you give me a diagram
for a good oscillator circuit that will cover
the broadcasting wwave band. [ have built
myself a superheterodyne and have used
up to rhe present time the Iartley oscil-
lator circuit with a UI"-201-A tube. I have
had a great deal of trouble i trying to
make the tube oscillate otver the entire wazve
band, having found it necessary to force
the flament and wse high plate voltages.

- 50/46 "
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Below is shown an oscillator circuit which
will oscillate with the same degree of efti-
ciency over the entire range of the variable
condenser.  Thie tHartley circuit is unsuit-
able for your use and is particularly hard
to adjust for maximum oscillation even at
one set frequency such as when used in
transmitting sets,

How You Can Help Us to Help You Use
the Information Desk

Not long ago we received from one of
our readers, a letter asking several ques-
tions, This letter came so ncar to heing
our ideal that we are printing a copy of it
here. You will note that the writer made
his questions short and to the point: gave
what details were necessary to our under-
standing of his receiver; numbered his ques-
tions and left a space below cach one where
we could very easily jot down the answer
and send his original letter back to him
with both the questions and answers to-
gether. We hope our readers appreciate the
time and labor which this method saves in
cenducting this department. Hereafter all
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letters to us in this general form or a simi-
lar one will reccive priority in being an-
swered.

“1 am about to build the 3-tube

Neutrodyne Receiver shown in Fig.
9, p. 37, Iireless Age for April,
1923. I have searched the lot and
no hook-up appeals to me as this
one does: but there are a few points
[ would like to have cleared up.
Using the atrached envelope would
you please set me right in the fol-
lowing:

If you were building this sct and
had on hand a new Remler variom-
cter and two General Radio A, I,
transfornmers would you

1. Use the variometer [

2, Leuve it ont

3. Use the General Radio
formers [

4. Usd 1 rhicostat for the twvo . I
tubes [

5. Use 1 rheostat for the twco
R. F. tubes O

6. Use 1 rheostat for cach tube

7. Would a battery of dry cells
connected to furnish 6 wolts oper-
ate, while they lasr, five 2004 tubes
as well as a storage battery’ [

8. Nearly as well

9. Not m‘arl\' so wcll D

trans-

DX Receptlon
1. \. White oi New York Uity. encloses a
i nit o hiz receiver and asks us how
he can get distance. Getting distant stations
depends on many things: your location, your
antenna, yvour ground, the condition of your
batteries. your iamiliarity with set and
prooably last of all, the set itseli. Of these
mentioned items, familiarity with your par-
ticular recciver is most important.  This
experienice cannot be gained by a week's
listening-in. but takes months. We know oi
one type of sct in particular that we have
vperated on which we were able o get very
good results, yet in the hands of anyone else
the set might as well have been “dead.”
learning the proper adjustments of the
jals. being able 1o “feel” for stations, and
sensing a resonant circait, that is tuning,

“The Air Is Full of Things You
Shouldn’t Miss”

EQUESTS coming in from radio

dealers for permission to make use of
the slogan, “The Air iz I'ull of Things You
Shcudn't Miss,” has led the National Car-
bon Company, creator of the slogan. to de-
tine the position taken with all such inquir-
ies,

The company says: “The
bon Company has spent a I(xrgn sim  of
money in popularizing the slogan, “The Air
is Full of Things You Shouldn't Miss' as
applying everywhere and at all times to
Evercady Radio Batteries. .\s a result. the
slogan became distinctly associated in the
minds of everybody interested in radio with
the line of Evercady Radio Batteries mauu-
factured by the National Carbon Company.

“We have felt it necessary to refuse and
we will continue 10 decline permission to
dealers to use it except in advertising Ever-
cady Radio Batteries. Vor such purposes
they are welcome to it in the public prints,

National Car-

in windows and in counter display. But it
must at all times Dbe associated with
Fyvcready Radio Batteries only.”
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Radio for Boatman, Motorist or Hiker

wauld pass through many towns and
cities where small broadeasting stations
are situated. We venture to predict
that on a trip of this kind, you would
probably hear a score of stations which
vou never had the opportunity to hear
before, simply because they were too
weak for you to bring in at home. Such
a trip would not only give pleasure
from its scenic side, but also from the
\'itj\\'poim of radio.

Of course in neither the motor hoat
nor the automobile 1= it possible to re-
ceive while the engine i1z running.
Fvery time vour spark plug fires, vou

(Continued from page 26)

engine. but the writer has never yet
seen a really successful demonstration.

Automobile reception will limit itself
to evenings spent in hotels and pos-
sible noonday stops for lunches. The
rest of the time the set will be of little
use. but it will certainly be enjoved in
a real automobile camping party, where
the nights are spent in the open. ITow-
ever. there are some things to be re-
membered. The automobile iz consider-
ably shorter than the motor boat and
successful aerial installation on the car
is seldom accomplished except for sta-
tdons ontv oo few miles distant or with

A radio-zquipped automobile

have a miniature transmitting set in
action, and in a six or eight cvinder
car, these explosions occur so often
that it would be almost impossible to
re¢eive anything else. Cn some of the
latger boats this might Le avoided by
removing the set as far away as pos-
sible, but in most cases trouble may
ensue.

One enthusiastic radio fan used a
device on his boat to overcome this
trouble. lle got a fiftv-foot length of
rubber covered copper wire and sealed
up the end with a test tube filled with
parafin.  \When the boat was in mo-
tion, this wire was thrown over the
stérn and broadcasting was actually
re¢eived, despite  the fact that the
aerial was under water. The rubber
covering was, of course, waterproof,
while the test tube prevented leakage
atlthe end of the wire.

Such a device as this might work out
quite well in some cases, but it is a
subject which is not to he counted
upon too much.

In the automobile this trailing wire
capuot be used, of course, and in most
cases it will be found that the only
time radio listening can be indulged
in will be when the engine is not
running.  There may be some cases
where reception has been accomplished
in close proximity to a running gasoline

quite poweriul receiving sets.

Th.s makes 1t necessary to erect some
hind of temporary aerias at each camp
iy olace and again we wul have to
resort to the spool of wire. For this
purpose, nothing is better than what is
known as a deep sea fishing reel. These
come in large sizes and it is possible
to wind considerable flexible wire on
one. The usual seven strand aerial wire
will prove too bulky and it is advisable
to get some smaller size.

[f a rather heavy sinker is attached
to the end of this wire and it is then
thrown over the limih of some nearby
tree, a suitable aerial will be the result.
Iixcept in damp weather, the fact that
no insulators are used will make but
little difference in the strength of the
recetved signal. Of course it may make
a little ditference on long distance sta-
tions, but for all ordinary work it will
prove to be quite satisfactory,

By throwing the sinker over the tree
branch and then walking off for fifty or
so feet. to the set, a good stretch of
wire will be secured. Of course the
ground should be made in damp earth,
if possible, and a short length of num-
ber fourteen wire attached to a length
of iron pipe will be sufficient. The pipe
should be about two feet in length and
driven into the earth for about three-
quarters of its length. Tf you happen
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to be camping near a body of water,
then weight a length of wire and throw
it out from the shore.

A careful record kept of the weather
during last summer, proved bevond the
shadow of a doubt that the nights when
really heavy static is heard. are far
l:elow the nsual idea of the subject. You
will find that the good nights average
alout #ix out of seven.

This summer is going to be radio
from start to finish, and right now is
the time to start in vour preparations.

The Boy Scouts of America
(Coutinued from payc 39

ith the American Morse Code:
1. Commercial telegraph operator.
2. Stock broker operator.
3. Telegraph and telephoue
izineer.
4. Railroad operator.
5. Train dispatcher.

en-

With the Contineutal Morse Code or
Both:

6. Ship radio operator.

7. Land station operator,

8. Broadcast station operator,
9. (able operator.

oy amateurs played one of the
most prominent parts in the World
War, which found them ready to give
their services to Uncle Sam. These
bovs, many of them. had but a few
vears previous been Doy Scouts. And.
morcover, this great radio we have
today ([ refer to broadcasting) is like-
wise directly the results of the vision,
enthusiasm and imagination of former
Doy Scouts.

I'or when the boys came back they.
as well as the thonsands who were
taught radio in the Army and Navy.
turned once more to amateur experi-
mentation.  They added radio tele-
phony to their telegraph experiments
and message exchange. They talked
back and forth, first only a few blocks,
then a few miles and finally from city
to city,

It was the boys of the Nation that
helped largely to make this great art
what it is today. And it goes without
saying, of course, that many of these
same boys are today leaders in the in-
dustry. ] know two that are on the
road to become millionaires. One of
them was once a Boy Scout.

Recently. while on a business trip,
I watched the farm houses as the
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“MINUTE MAN”
‘Radio “Receiving Set

INCORPORATING

Pathé Type “P” Phusiformers

Manufactured and Marketed Under Li-
censed Agreement, Patent Pending

PRICE
$12500

(tubes, batteries extra)

cl HE new five-tube “Minute Man” was specially
constructed to meet the demand for a receiving
set embodying these features:

No Squeals

Tune in either with a loud speaker or head
phones without any squeals or rasping. At
any setting of the dials there is none of this
unpleasantness so prominent in many other
sets.

Pure Tone

The reproduction of broadcasting by the
“Minute Man" is remarkable for its clarity
and sweetness of tone, increasing your en-
joyment a hundredfold.

Simplicity
The “Minute Man” is simplicity itself to
operate. The dials can be adjusted by a
child—and the set is “Fool-proof.” The dial
settings are constant. A station once located
can always be brought in without preliminary
searching.

Genuine mahogany cabinet and panels.
Gold engraved dials.

Free Booklet
Booklet “How to_Build a 5-Tube
Receiver, Using Three Phusiform-
ers,” sent free on request. Address
Dept, A22.

Dealers and Jobbers
Write Dept. A22
For catalogue and prices of
Pathé line.

PATHE PHONOGRAPH & RADIO CORP.
| 20 GRAND AVENUE, BROOKLYN, NEW YORK

L
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train whizzed past and there must
have been an aerial on top of every
fifth farm house I saw. Now I know
enough about the farmer to know that
they have not the time to install these
sets. \Who did it,- then? Boys, of
course, and many of them got their
training in radio through Boy Scout
activities.

Aad now a few words about the
meaning of radio to this great Boy
Scout movement which today obtains
in almost every big nation of the world.

The call to rally has long been
sounded by means of the Boy Scout
whistle. Its shrill blast has echoed
throughout hundreds of camps, and
hiking parties have been guided by its
note. Yet its feeble signal scarcely
reaches the extremities of the camp.
Reinforced by the tremendous ampli-
fying ability of a powerful broadcast-
ing station, however, and the same sig-
nal will call a nation of listening Scouts
to attention. Thus, through the agency
| of radio, Scouts in cities, villages and
hamlets are welded together into a
single group, and 500,000 Scouts may
hear simultaneously the voice of their
leader and Honorary DPresident, the
President of the United States.

I believe radio broadcasting will
some day accomplish even more
than this, “Already programs broacast
from the United States reach out to
foreign lands. Various refinements in
transmission and reception coupled
with increased power will bring about
reliable broadcasting between such
countries as America, France, Eng-
land. \When Baden Powell, speaking
from a London station, is plainly heard
in all parts of America. and Dan Beard,
one of America’s leading Scouts, re-
turns a salute from the United States,
radi> will prove a still more powerful
vehicle for promoting the Doy Scout
movement.

Of course, there 1s ouly one ether,
oue vast highway, which must support
the burden of every conceivable mes-
sage hurled through space, whether it
be a broadcast concert or a radio tele-
graphic wave. \We must use this ether
with the utmost respect for the rights
of others. This great common high-
way is divided into “lanes.”” which are
policed by the radio inspectors of the
Department of Commerce in the same
manner as our automobile and pedes-
trian traffic on the streets. \Vith the
| rapid growth in the number of broad-
casting stations in the United States.
this broad highway had to be divided
into many narrow wavelength bands
to make a place for all until today few
additional divisions are possible. If
thrcugh selfishness, lack of care or ig-
norance, amateur operators violate the
regulations governing the use of these
wavelength roads, the foundation upon
which the entire radio structure rests
I will collapse.
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WHOLESALE DISTRIBUTORS

Radio Corporation of America

@ Radiolas an:oiladiotrons

10 South LaSalle St., Chicago. III.

Sales Dept., Suite 2066: 233 Broadway. New York
District Sales Offices:

433 California St., San Francisco, Cal.

ILLINOIS NEW JERSEY OHIO
NATIONAL LIGHT AND THE MILNOR ELECTRIC
TUSCOLAST*}AT%?\] SRR ELECTRIC COMPANY COMPANY
Dependable Radio Apparatus Co-operative Merchandisers Large Stocks—Quick Service
289-201 MARKET STREET 129 GOVERNMENT SQUARE
TUSCOLA ILLINOIS NEWARK, N. J. CINCINNATI, OHIO
MAINE PENNSYLVANIA

ATLANTIC RADIO CO., Inc.

Complete @ Service
L

RADIO DISTRIBUTING
COMPANY

Guaranteed Radio for Every Purpose

1O Special Service, to
GeneralRadio gpecial service o
Corporatlon poration of America

Products, in Pennsyl-
1oth & Cherry Sts. venia, New Jersey

3 : ria, N .
8 WEST PARK STREET Philadelphia  Bejavare, Maryand
> 806 Penn Ave. Virginia and West
21 TEMPLE ST., PORTLAND, ME. NEWARK, NEW JERSEY Pittsburgh ~ Virginia.
MARYLAND
TRI-CITY ELECTRIC co. | | DWIGHOMMEL SEP

JOS. M. ZAMOISKI CO.

19 NORTH LIBERTY STREET
BALTIMORE, MARYLAND

52-56 LAFAYETTE STREET
NEWARK, N. J.

WHOLESALE EXCLUSIVELY

Hommel's [lustrated Encyclopedia of Radio
Apparatus 235 E will be sent free to dealers.

We sell to no others.

MASSACHUSETTS

ATLANTIC RADIO CO., Inc.

Complete @Semiw

N

NEW YORK

CONTINENTAL RADIO

AND ELECTRIC CORP'N

New York's Leading Radio House
15 WARREN STREET

PENN ELECTRICAL
ENGINEERING CO.

Westinghouse Agent Jobbers

MINNEAPOLIS, MINN.

Wholesale Only
145 WEST 4s5th ST. NEW YORK

727 Boylston St. Boston, Mass. NEW YORK SCRANTON, PA.
MINNESOTA
STERLING ELECTRIC TIMES APPLIANCE CO., Inc. THE PHILADELPHIA ELECTRIC
COMPANY Approved Radio Merchandise CGMPANY SUPPLY DFPT.

130-32 So. Eleventh St.
Philadelphia

MISSOURI

WESTERN RADIO CO.

Dependable Merchandise
from
America’s Greatest Manufacturers
BALTIMORE AT FOURTEENTH
KANSAS CITY, MO.

WEST VIRGINIA

LANDAY BROS.

A Complete Stock of R, C. A. Merchan-
dise Always on Hand
311 Sixth Avenue, New York

Retailed at the 7 Landay Stores

CHARLESTON
ELECTRICAL SUPPLY CO.

Electrical Jobbers
CHARLESTON, WEST VIRGINIA
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FADA |

Announces a New Audio Frequency
Transformer and New Variable
Condensers

:

_

|

FADA

THE WIRELESS AGE

Audio
Frequency
Transformer
No. 171-A, $6.00

FADA
Variable
Condensers
No. 142 (15 plates
: ] .0003 mf), $3.00
. 3 L No. 144 (23 plates
; . .0005 mf), $3.50
| E ._ = . i = Lx X
| Y - ==
N KEEPING with its established policy of
: F. A. D. Andrea, Inc., announces a new Audio

=Fegpb iy

producing only the finest of radio apparatus,
Frequency Transformer suitable for all circuits,
and particularly adapted to the audio stages of
Neutrodyne receivers.

A high average amplification over all audio
frequencies is the outstanding accomplishment
of this new FADA transformer. Encased in
bakelite with nickeled binding posts, it looks
twice its worth. Try FADA Audio Transform-
ers in your receiver and know what uniform and
distortionless amplification really means.

—and now, new variable condensers

The name FADA on a condenser means just
one thing—condenser satisfaction. The new
FADA condenser is made in two capacities—
15-plate, capacity .0003 micro-farads, and 23-
plate, .0005 micro-farads; and each the exact
capacity at which it is rated. Radio frequency
losses are reduced to a minimum by special rotor
wiping contact brushes. A true “low-loss”
condenser with an efficiency exceeding that of
condensers selling at much higher prices.

Dealers are now ready to supply FADA trans-
formers and condensers.

F. A. D. ANDREA, INC.
1581 Jerome Avenue, New York

[ FAO ANORIA INC e
“Orng UICENSED BY. as
El”j’" 7010 muun&w

e )
ps o . 8
L X

e -, 2

Juxg, 1924

Fach listener, amateur and commer-
cial operator has a definite responsi-
bility which he must assume in order
to preserve radio’s usefulness. The
Boy Scouts of America. an organiza-
tion of 500.000 law-respecting young
men, who daily demonstrate their re-
gard for the rights of others and whose
loyal devotion to the highest principles
ot citizenship have won for them the
praise of the nation, have an nmportant
duty to perform to make radio of
greater use to evervone. [hey should
unpress upon others the importance of
observing strictly radio Jaws in gen-

| eral; they should instruet or warn

those who, throngh ignorance or de-
sign. make trouble for their neighbors
by sending amateur messages during
the hours set aside for broadcasting.
and report cases of violation to their
local radio inspector; their advice
guided by that of their Scout Masters
should even extend into the home of
the radio novice, who may not he en-
tirely familiar with the operation of a
receiver.

The Boy Scouts of America may
thus create another field for their en-
deavors, which should prove extremely
helpful in maintaining a well-organ-
1zed radio system in America.

Radio in the Canadian Wilder-
ness
(Countinued from page 41)

As the fire burned out. the embers
formed into glowing patterns that
seemed to illustrate the broadcast
music. Castles and forests. and Medi-
aeval faces were pictured there.

Even the guides were won over to
the radio.

* * *

In the morning. we found two
salmon and a lake trout spread on
birchbark slabs that had been laid on
the shore near our canoe.

Jacques explained that the Indian
family across the lake had leit them
as a neighborly greeting. Ile said that
custom forbade anvone going ashore
at a camp until an invitation had heen
given.

COi course, Dr. tlobart and I wished
to return the courtesy in some way.
Jacques advised us that we should
use discretion because the Indians ap-
preciated a small giit; in fact, respect-
ed the White Men for their possession
of that which the Indians would like
to have. But should too much be given,
the Indians would invariably demand
more. and would very likely take it.

Doc suggested the radio. It was
the one thing we could give them in
plenty without danger. The Indians
couldn’t use the set if they did capture
1ty

A trip to the Indian camp was
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e THE ACOUSTICAL AMPLIFIER

BEL:CANTQ
LOUD SPEAKER

PRICE § '
; G DELIVERE|
— FREE TO
Item 45 YOUR DOOR

A FEW GOOD COMBINATIONS. Youca.nonly bny

Item Description Recommended for

&3 350 V 40 Watt 5 watt separate Fil. supply. -~

; it ; the BEL: CANTO _
M

500 V ) with separate Fil. supply. s
500 V 160 5-5 “ 2 mod. 1 mast. osc.-2 osc. sep. _Du-ectfromvs- %

Fil. supply.

13 1000V 300 " dbl. comn. 2-50 * with separate Fil. supply, h(

15 1000V 500 “ " 3-50 o or 2-50 watt and 4-5 watt as themml
q»eech amplmer and mast. osc. =)

: ) ST Tl " twers-We

16 1000V 850 “ - {-50 " il. supply.

20 1500V §00 < 2 to 3-50 - il. supply. save

24 2000V 500 ** N ' 1-250 il. supply.

26 2000V 1000 o ;; o - v b A i } 1 . su])];lyA

3 500 V 100 “ 1 tem T lll “ll ‘l supply. -

35 1000V 300 " 12 V T “ Profits- Distributor-

41 2000V 500 Y HPEs e Jobber-and Dealer

Many other sets for various combinations of tubes. Sbecial sets made (o order.

GUARANTEE
TRADE € E S C 0 ” MARK Money back any time within ten days if
Gissatisfled. We further guarantee to the
MOTORS DYNAMOTORS — GENERATORS MOTOR-GENERATORS yublication carrying this advertisement that

Many Federal, eacli and every speaker wlll be sold on the

Used by more than 150 Universities, Colleges, Research Labs., etc. ot umthelinsti o e TR S

State, County and Municipal Depts.
g - e L evactly as offered In this issue.
Write for Bulletins 237B and 242A Listing over 200 combinations. 7 Points of
oints o

ELECTRIC SPECIAL1Y CO. 267 South St., Stamford, Conn., U.S. A. BEL-CANTO SUPERIORITY

Send us your problems—we‘ll help you solve them. {1) Flber Horn, Crystalline finish.
i il i il i H (2) Our own adjustable unit.
Pioneers in Developing and Perfecting High Voltage Wireless Apparatus. (3) Heavw metal e eliminating top
heaviness.
14) All othér metal parts heavy ra‘t
Ahmimin  highly  polished.
(7) Height 22" RBell 107,
{6) Guaranteed one year against nne

chanical defects of any Kkind.
{7) No extra battery required, just
plug in on the phone cireult.

LearntheCodeat Home with the Omnigraph ke ey oden e e e o

“Just Listen—The Omnigroph will do the teaching” THE OMNIGRAPH Automatie Transmitter will man $10.00. Prepaid to any part of
e teach you both the Wireless and Morse Codes— U. S. and Possessions.
right in your own mmo—qulclly. easlly and in- Mt -
l"w"““”éo Cg;mcctulﬂlul'lm % uuerl.ml?umr and
*hone or Bounder, It send you mited mee-
sages, at any speed. from 5 10 0 words & minute. SENT FREFRAD]O LOGGING
THE OMNIGRAPH 15 not an experiment. For CHART—GET ONE

more than 15 years ft has been sold ail our the
world with a money back guarantce. THE OMNI-

Fharil i omer] S of o VLA BEL-CANTO MFG. CO.

OMNIGRAPH to test -il rppleante 4 lnplylnx for
a Radlo lecense. J‘ﬁ’c APH been BENSEL.BONIS CO., INC.

successfully adopted by !he leading Unlnnme..
lé:II:He's lngnlénénncsgi 0018, s o~ 7o General Office & Factory, Dept. W. A,

n or atalog eseribing ree  models.
417-419-421 E. 34th St, N. Y. C.

D0 IT TODAY.

THE OMNIGRAPH MFG. CO.
16B Hudson St. New York City

If you own a Radio Phone set und don’t know the Code—you are missing most of the fun [ S ——
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JEFFERSON TRANSFORMERS

w DPioneers

The trail blazers through their
untiring efforts are always the
pioneers of Industry.

The present day perfection of
Radio Transformers is due in no
small measure to the faithful and
persistent efforts of Jefferson
Engineers who designed and ex-
perimented with Audio Ampli-
fiers long before Radio reached
its present day popularity.

TRANSFORMER SPECIALISTS

These extra years of experience are
reflected in the quality and perform-
ance of Jefferson Transformers.

The name Jefferson is associated by both
professional and amateur Radioists as re-
gards Radio, Intermediate and Audio
frequency Amplification with extremely
high quality.

The installation of Jefferson transform-
ers in your set will assure you of a quality
of Reception that is unparalleled. There’s
a Jefferson Transformer for every circuit.

Send for our latest Bulletin *Putting Quality Into Radio.'
The name Jefferson is known wherever Transformers are wsed.

JEFFERSON ELECTRIC MANUFACTURING CO.
431 SO. GREEN ST. CHICAGO, ILLINOIS
MANUFACTURERS OF

RADIO TRANSFORMERS JUMP SPARK AND MAKE
BELL RINGING TRANS- AND BREAK COILS
FORM TOY TRANSFOR

ERS RS

SIGN LIGHTING TRANS- . AUTO TRANSFORMERS
FORMERS % FURNACE AND OIL BURN

k AUTOMOBILE IGNITION | ER TRANSFORMERS

COILS A TESTING INSTRUMENTS

YOUR FUTURE ASSURED

Radio is in its infancy. But it is a “mighty baby” and growing by leaps
and bounds! Now is the time for YOU to enter this profession with its
unlimited possibilities, We train you in a short time for the positions of
Radio Operator or Radio Mechanic. New Radio Sales and Service
Course. Radio Operators’ correspondence course. State preference.

SEND TODAY FOR ILLUSTRATED BOOKLET

Y. M. C. A. Radio Institute
149 East 86th Street New York

June, 1924

planned for the afternoon so that we
could tune in on some broadcast sta-
tion. During the morning, Doc and 1
explored the lake shore while the
guides baked a blueberry pie.

Incidently, baking in the Northern
wilderness 1s quite an accomplishment.
Jacques made a deep bed of live coals,
placed the pan over them, raised two
logs over the pan, covered them with
small rocks and then built a fire on the
top. \Vas the pie good?

Juicy bacon on baked salmon with
steaming tea and flap-cakes. topped
with luscious blue-berry pie, the twang
of pine and spruce in our nostrils!

All day we heard the tom-tom of the
Indian drums across the lake. It beat

| in my head. The monotony of it finally

aroused pent-up emotions within me
that I had never suspected were my
inheritance.

We paddled over to the Indian
camp and waited just off shore. The
chief walked down, saluted, and lis-
tened to Joe’s explanation. He imme-
diately welcomed us to the bosom of
his camp.

Our Indian guide, Joe, acted as in-
terpreter. The tribe we were visiting
were, to sav the least, incredulous of
our “music box.”

These Indians travel in family
groups of thirty or forty. They are
small in stature and resemble Japanese
or Eskimos in feature. Tufts of hair
protrude from unexpected points about
their faces; from each corner of their
mouths, usually on the lower lips, or
frequently from their cheeks.

Their costumes consist of red to-
boggan hats, red-top socks, red sash,
striped flannel shirts. and usually,
khaki riding breeches.

The women are extremely shy. But
the children, like all youngsters, stare
unabashed.

The Chief had some Kodak pictures
of the family that a visitor had left.
He brought them for display much in
the manner of country folk, showing
the unfortunate visitor the family al-
bum.

The children learn to carry packs
as soon as they can walk. They also
have small, half-size canoes. Carrving
the tons of supplies from the trading
post into the wilderness requires the
service of all who can be enlisted.

While the women weave shirts, and
prepave dried fish and meats, the men
relay the supplies over the portages.
They work hard on the portages—ter-
ribly hard. But they otherwise take
life as it comes, leaving most of the
responsibilities to the women.

When I managed to tune in CKAC,
the Indians were delighted. Singing,
talking, orchestral music—inconceive-
able!

Late into the night we celebrated.

When writing to advertisers please mention THE WIRELESS AGE
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Progress of Radio

Material and workmanship equal to
the most exacting requirements of the
latest circuits.
FOR Superheterodyne
Superdyne
Inverse Duplex.

Four Circuit Tuner
USE Vernier Cap. .00057 Mfd. (24 Plate)
C(ﬁmh-nsers of recommended capacity for all
kitown circuits are also carried in stock by
leading radin retailers.

End Plates of CELORON

Be Sure of Quality—Buy U. S.
Tool Condcensers

100% GUARANTEED
[Vrite for Booklet

U. S. TOOL COMPANY, Inc.

113 Mechanic St. | Newark, N. J., U. S. A.

MU:=RAD
RECEIVERS

THE ULTIMATE IN RADIO RECEPTION

Cthe Lomplete Efficient
and Economical Aerial

ANTENELLA

No Aerial or Antenna Needed

Why pay $10.00
or more to have
an aerial spoil the
appearance of
your home? An-
tenella eliminates
all unsightly wir-

— ing, lightning ar-

resters, etc., and

i .$l'25 precludes the pos-
sibility of dangerous grounding on
a power line. It also stops “canary
bird” re-radiation from nearby os-
cillating sets interfering.

ANTENELLA

is not only a real distance getter,
but also overcomes troublesome
static.

At your Dealer, otherwise

send T purchase lprice and you
will  be supplied postpaid.

Ask for circular A-16

has. Freshman (0. Inc.
Radiod Condenser Moducrs

106 Seventh Ave New York

|

or Plain Cap. .00055 Mfd. (23 Plate) |

THE WIRELESS AGE

Licensed by Independent
Radio Manufacturers,
Inc., under Ilazeltine Pat
ent No. 1,450,080, dated
March 27th, 1923, and
other patents pending.

S e o
- ~ y

& 1G] PN
“WGLE R comy /
"‘!m'?m\ IO suwst

e

24 Boyden Place

f—

agic

eutrodyne
Balanced/
RADIO RECEIVER

-

Fine balance of tube capacities—per
fect as the balance of the experienced
Quality, the

E\'ERY\VHERE the EAGLLE leads!

structural iron worker.
sum total of infinite skill and years of

Until
duplicate the

experience. others can suc

cessfully exceptional
skill in Dbalancing and testing of each
receiver, there can be no real rival of
the EAGLE. A product of “quality”
rather than quantity production. Sta-
tions located instantly by turning dials
aliays to the same points. Easy to
operate as a phonograph. Unreserv-

edly guaranteed.

Write for Literature

81

THE SUNDAY

RADIO ADDRESSES

of the

REV. S. PARKES CADMAN

are now being reprinted in the

CHRISTIAN HERALD

Over 200,000 small town circulation of the highest type

\When writing to advertisers please mention THE WIRELESS AGE
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BRISTOL
SINGLE CONTROL
RADIO RECEIVER

Using Grimes Inverse Duplex
System

Patents Pending

Most Simple to Operate

The set for those who want results with little ef-
fort. Anyone in the family can quickly learn to
operate it because technicalities and guesswork are
eliminated—One Control Dial does it all.

Does Not Interfere with Your Neighbor

Other close by reception is not disturbed when you
tune in with this non-reradiating Receiving Set. It
gives you a comfortable sensation of freedom to be
able to change from one station to another knowing
that you will not interfere with your neighbor's
receiving.

Choice of Aerial or Loop

Where conditions make it difficult to install an
outside aerial, as in congested sections of cities,
good results can usually be had by using inside
Loop. In fact, the directional feature of the Loop
often brings in stations not possible with a sta-
tionary aerial.

Mounted in solid mahogany case with walnut finish,
the Bristol Single Control Radio Receiver is hand-
some in appearance. The price is $190.00. Bul-
letin 3013-V describing this set will be mailed on
request.

BRISTOL

TRADE MARK

AUDIOPHONE

REG. U. 5. PAT. OFFICE

Loud Speaker

This is known everywhere as the Loud Speaker
with the quality tone. Not only is the tone natural
and without mechanical distortion, but is sufficient-
ly big in volume to be easily heard in a large room
or all through the house. Comes to you ready to
usc—no auxiliary batteries are required.

Made in three models:

Audiophone Senior .......... Price $30.00
Audiophone Junior .......... Price 22.50
Baby Audiophone ........... Price 12.50

THE BRISTOL COMPANY, Waterbury, Conn.

VERNTIER
CAR £ 4
RHEOSTAT
- Fight exclusive Carter Features:
g Only Rheostat with Pigtail connections.
A Slight click indicates positive “off” position.
lleavy phosphor-bronze contact spring.
Tositive Vernier Control from “on™ to *“off.™
Lxtra large tapered Knob and Pointet. one.
Heavy brass bearings—long life—no wobble.
Only one hole to drill in_pancl, mounts like jack,
Wide spaced solder terminals for connections.

[EE=mEEEEEIEES, = o {
6 ohms - - - $1.50 "'.—wrr_‘r Radio (Co.
20 or 30 ohms, 1.75 |Emeil kit iy oty P Sl I

CHIC

Any dealer can supply

When writing to advertisers please mention THE WIRELESS AGE
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The Indians danced. Our gnides told
stories of the trail. And at the end we
all sat down to a venison feast. A truly
roval feast in the heart of a wild
dominion.

Chasing Squeals
(Continned from paye 39)

If vou have a flament volt meter
take a glance at the voltage which vou
have ac.oss the terminals on the sock-
et.  You wiil note that with each tnbe
there is.a specified voltage for the fila-
ment at which this tube works best.
In the case of WD-11's and WD-12's
this voltage is 1-10th, with UV-199's
it is exactly three volts and with
201-A's it varies from 414 to 5 volts,
Now in no case is the voltage of your
battery exactly that which is applied
to the filament terminals, or rather we
should say that the voltage of your
hattery never reaches the tube dntact.
This 1s due to poor connections. re-
sistance of wires, ete., which are he-
vond your control in most cases. So
it becomes necessary to use a higher
voltage battery than is necessary to
feed the tubes at the socket terminals.
IFor <he \WWD-12 we use 115 or 2 volts
supp'v and cut it down by means of a
rheostat in series. For UV-199s we
have four volts or 415 which we cut
down to three and in the case of a
TV-200 and 201A we have an initial
voltage of six which we cut down to
five. But the trouble is, we very oiten
do not cut it down to the proper volt-
age but allow our eyes to tell us how
bright the tube should light up.

Unless you have had some experi-
ence in this manner of telling the cor-
rect voltage we do not recommend it.
The hard tubes now on the market to-
day are discolored to such an extent
that one is harely able to tell whether
the tube is it or not andi at best, it is
not a safe method. With a D). C. fila-
ment volt meter reading from 0 to 5 or
0 to 7 volts yvou will be better able to
regulate vour tubes and their proper
voltages and at the same time secure
niuch better results and lengthen the
lives of the tubes. Over-loading the
filament of a vacuum tube decreases its
life alarmingly. On one type of tube in
particular an increase of 3 per cent
over the rated filament voltage cuts
the life of the tube one-half. A\ 3 per
cent decrease below the rated fllament
voltage will more than double the life
of the tube. So vou see it is quite
worth the inttial outlay of 87 or $8 fur
a good reliable filament volt meter to
know exactly what voltage vou are
putting on vour tubes.

Get on the subscription list of THE
WIRELESS AGE and be sure of
gettingYyour copy.
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Type A% Shelltype
Ratio 5 to 1

Audio P

Radio &/ Audio Frequency

TRANSFORMERS I
-
Police S nl:;:;;-\"«_
({3 o~ c Charles E. Pearce
’ ke wa a who erected and oper-
ated the first successful
rolue rodio station in the

2. M world—a former student of
the Radio Institute of America.

Your dealer will tell you why Marle

Transformers do not howl or distort. a lo-
Uniformm amplification up to as many as
Performance |-

| MARLE ENGINEERING 0. | our chance
plu S B eau ty ORANGE, NEW JERSEY From{ knowledge of radio—to

. . b
Choose your panel for its insulating operator. From operator

g . f L I | up the opportunity ladder to the
valne as well as {or 1ts appearance. - - big jobs at the top. And a life of
fascinating interest, well paid.

M AHOGAN I I E BE KIND TO YOUR EARS The Radio Institute of America is
Radiophone li;or:;:luc::efl undel‘- the ‘nuiplcef of tll:a
. adi : adio Corporation o merica, the
Radlon Pallels Elair Culsh|0ns greatest radio organization in the
A o . to is i -
give you both the supreme insulation S ragh and up-tordate. invirucsion, and
« il
and the beauty of polished mahogany. in DX work. therefore means preference for
For Mahoganite is not a surface finish Thely fctel like pmition: Iyhen you earn your gov-
. e et e | velvet—pre- ernment license.
I)‘ut a 1‘11(11111(11 \\.huh extends from one | e vent pressure. ] )
s‘dc of the Radion Panel to the other. | Exclude out - The demand for trained men is great
sice noises. Fits any make phone. —and growing. Write today! Get
5 $1.00 per pair. Postpaid anywhere in U.S. 3 your start—and grow with radio!
2 1 Stock Slzes pairs for $2.50. Remit with order.
. . | RUBBER SALES COMPANY
Mahoganite and Black FORT WAYNE INDIANA Home Study Course
6x 7 7x14 8x26 Conducted from New York City. Full
i0 TIK o4 iaipn for thoss e capnal avend
Ox14 7x21 10x12 A
6x21 7x24 12x14 — e Complete Home Study Course. From
-x_g /3 ; lz. o o« beﬁmmngs of Tagne(um lt,hrough code
/X /X260 NS and commercial prachce repares you
7x10 7x30 14x18 Kl"s Reflex Troubles for U. S. operator’s license.
7x12 7x48 20x24 - B. Advanced Home Study C F
) S TR Au.nmlcovn I the advanced radio nudentoual;l’: expe‘:
CRYSIAL j{ ienced amateur. Specializes in C. 0
NP " 1S REMOVABLE s nusY Vour | L.C tW telephone and radio neuure-
W or s & REPLACEABH ments.
ftamijpe ot every L—— S0LI0 GOLD Send the coupon for full information
penuine  Radion CATWHISRER
Panel.  Beware | ,?:;,,L“;a'::u -5 =
of substitutes 7 wmese | || | Radio Institute of America
amd imitations. | TURNS & 15 (formerly Marconi Institute)

W REMOVABLE

Established 1909

‘ | easiur / ? !E ‘ Western District Resident School
New Call Bldg., New Montgomery St.,
vy ADAPTED i
Sg'%cl;A&éFLExQVORK San Francisco, Cal.

. ‘ — HOME STUDY DIVISION
The Supreme Insulation

“LINCOLN’’ DETECTOR || 326 Broadway New York City

Creating tremendous sensation. En- Indicate by a cross X the course You are interested In:
PA NELS | closed, fixed, adjustable. New. i
. Brings in distant stations loud and Radio Institute of America,
Dinls, Sockets, Knobs and Insulators : ciear. You need it. Drice only | P|32:5 3"'°:dwl¥-f1‘ilﬂf :’ork vion ab
At All Good Radio Shops $2.00.  Absolutely guaranteed for radin moportunities today, and your
or write to ECR COMPLETE RADIO COURSE []
. Jobbers, Dealers:  Wire or write. ADVANCED RADIO COURSE [
American Hard Rubber Co. Mention this ad. NAMIE. + e eenernnraneeeneennnenans.
11 Mercer Street New York LINCOLN MFG. CO. Address ..... Seesestcsitatsaotaasaeas

LOS ANGELES CAL.
G G L T ——
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Send for our Radio Map

Enclose 10c¢ and let us send you
the Bakelite Radio Map. Itlists
the call letters, wave length and
location of every broadcasting
station in the world. Address
Map Department.

BAKELITE
Condensite
RepmanoL

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by
BAKELITE
CORPORATION

N

TAADE MARK REG. U. 3. PAT. DFF.

DeForest
and Bakelite

Bakelite is standard insulation on
all DeForest Radiophones — from
panels to transformer covers. The
effective protection afforded by
Bakelite is a strong factor in the
success of these well known radio
sets.

Good insulation must have me-
chanical strength and rigidity,
chemical inertness, heat and water
as well as electrical resistance and,
last but not least, durability.
Bakelite possesses all these char-
acteristics in a very high degree.

The fact that practically every
radio manufacturer uses Bakelite
is an excellent endorsement of its
value for radio insulation.

Write for a copy of
our Radio Booklet A

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

THE MATERIAL OF

A THOUSAND USES

NEUTRODYNE=*

TYPE without

RAF $ 1 3 5 equipment

*Neutrodyne Registered U. S, Pat-
ent Office; all rights reserved.  Garod
Neutrodyne Receiver licensed by In-
dependent Radio Mfrs.,, Inc., under
Hazeltine patents No. 1,450,080 and
patents pending.

Made by
THE GAROD CORP.
120 Pacific Street
NEWARK, N. J.

GHEGAN RADIO RELAY

Taps permit tubes of various impedances to be used.
With Bunnell Reglster this Relay will copy telegraphic
slgnals at a speed of 60 to 90 words per minute,

With Siphon Recorder speeds up to 200 Words per
minute have been obtained. Normal operating eurrent
1s to 2 milllamperes. Send stamp for catalogue
No. 45 W.

Ghegan Radio Relay................ $40.00
Special Price to Dealers )
| J. H. BUNNELL & CO. 32 Park Place, New York City
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Radio Frequency Circuits
(Continued from page 64)

ohms resistance is very imperative in
most radio frequency circuits, and
should by all means he used. The po-
tentiometer is greatly needed to keep
the set out of oscillation.

ADDING RADIO-FREQUENCY TO
REGENERATIVE SETS

The diagram in figure 2 shows an-
other experiment made in adding radio-
frequency ahead of a twin variometer
regenerative set of standard type. The
aerial was coupled through a variable
condenser and tuning coil or primary
of a coupler, as shown, and this cir-
cuit fed into the input of the radio-
frequency set. The transformer lead
to the plate terminal on the third radio-
frequency stage was opened and a wire
secured to the socket plate terminal,
and this then led to a variable con-
deuser shunted across the primary of
the vario-coupler in the twin variom-
eter regenerative set. It is advisable
to also have a variable condenser of
the 23 or 43-plate tvpe (an 11 or 23-
plate is usually found sufficient, un-
less the rotor of the vario-coupler has
but a few turns of heavy wire on it)
connected across the secondary to give
sharpsr tuning. This circuit works
all right with one or two stages of
radio-frequency in use, but as will be
apparent, one of the main objections
to it is that there are too many con-
trols. Omne advantage which might be
imagined for this circuit would be that
along with the use of the radio-fre-
quency, there would be a gain of
strength in signals, due to the re-
generative action caused by the use
of the variometers, etc., but as pointed
out liy several radio engineers and as
actual experience has proven, there is
a suitable regenerative action, or the
equivalent of it, through the use of
several stages of transformer coupled
radio-frequency, and this is found to
be equivalent or nearly so to the effects
produced by using a regenerative de-
tector circuit, as shown in figure 2. One
more thing to be mentioned in connec-
tion with figure 2 is that if a variable
condenser B is used across the secon-
dary of the vario-coupler, the grid va-
riometer may then be omitted.

In figure 3 is shown one method of
connecting one stage of radio-fre-
quency to a standard regenerative set.
A 23 or 43-plate condenser may be
connected across the aerial or ground
posts and primary of the vario-coupler
in the set as shown. but some radio ex-
perimenters have found this to be un-
necessary, much depending upon the
general design of the regenerative set
employed. The writer prefers the use
of a variable condenser across the pri-
mary of the vario-coupler; in any case
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A phone plus a HH
F1 BERTONE 5
makes a beauti- H
ful musical in- =
strument.

The Fibertone s

used by more Loud

Speaker Manufactur-

ers than any other one horn.

It follows that these manufacturers have

made scientific tests and find Fiber

to be best for true tonal reproduction,

This is a significant endorsement to

those who want the best reproduction

for the least investment. The base is

designed to fit the phone from any head
. set. Use your own unit which you

you know is good. 1f your dealer can-

not supply you, write to us direct.

FIBER PRODUCTS COMPANY
36 Orange Street Bloomfield, N

fIBERTONE

RADIO HORN

adioSafeguards

STORM
KING
LIGHTNING

ARRESTER

Approved by r g,
the National ; :
BoardofFire

Underwriters

$100 at a~|| dealers

\ olderall

Solders All I
Joints Per-

SOLDERALL Co.

NEWARK N

THE WIRELESS AGE

| Results

“On my set on
which I use
Filkostat there is
no state [ have not
heard. The farthest
out of the U. 8. \. is
5 S C Glasgow, Scot-
land.” W. H. Sul-
lvan, Macomb, L

“DX comes in fine,
I got Beliast, Me,
on my single circuit.”
J. D. Pattenger, To-
peka, Kansas.,

“It cuts out all
noises experienced
when a wire rheo-
stat is used. [ have
heard KHJ, Los An-
geles, three times.”
Eugene Markley,
Crellin, Md.

“My greatest dis-
tance has been 2,800
miles. with satisfac-
tion. G. E. Dill,
Boston, Mass.

“l have tried nine
different makes of
rheostats but up-to-
date there is none I
can compare with
Fil-Ko-Stat.” John
C. Nisser, Haskell
N. J.

Write for
Free Booklet

about vacuum tubes
and how to con-
trol them so as to
getvolume. DX and
longer tube life.

Write Today!

Address Dept. WA624

e ‘m_@t‘. LN

MANUFACTURED

bUARA NTEED BY

— e e e — —— i =

rl
Supl acy! Proven
%\ © P‘E w.—Tes

~ The
~ filament

kontrol

HL

'THE SCIENTIFICALLY CORRECT
~ RADIO RHEOSTAT

Increases Reception In
Any Set In Any Circuit

The last control you touch to
clear a distant station is your rheo-
stat. \Why? DBecause the most im-
portant tuning unit in your set is
—your tube.

What FIL-KO-STAT Deges

1. Rrings in DX stations you never heard befure.
2. Makes tubes operate nolselessly.

3. tontrols tubes at oselllating vpoint.
4. Permits  maximum signal regen
eratlon.

5. Heats filaments sudidenly. pre-
venting crystallizing.

6. Lengthens life of tubes.

7. Operates tubes at mbul-

mum  voltage. Reduces

dratn on AT Batiery.

FIL - KO - STAT
nxsures jcrometer
oontrol of electronic

flow and—all fts

PENNSYlVANIA

' HX ‘m‘.s-;ch' |

VACUUM TUBES

In Wireless Communication

By ELMER E. BUCHER

The best text book on the market devoted solely
to the various applications of the Oscillation Valve

Price, see page 6

THE WIRELESS PRESS,
Il 326 Broadway

INC.

New York

| —
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ACCURATUNE
Phonograph Attachment
Attaches instantly to the
reproducing arm_and
converts 3 our phono-
&raph into a loud speak-
er.  Termits the whale
family to enjoy broad-
cast musie,

$10.00

Madison, Wisconsin

BURG ESS| |
RADIO BATTERIES

THE WIRELESS AGE

PRECISION
a case of
gear ratio

Geared 80-1 Ratio

The operating mechanism of the Accuratune Control is
designed to give mfinite tuning precision,—gearcd to develop
80 to 1 ratio. This means the micrometer knob must be
turned eighty times to secure the usual functioning revolu-
ticn of an ordinary dial.

This accounts for the unusual tuning efficiency of
Accuratune Micrometer Controls and their case of operation.
Ten times more accurate than vernier condensers or any
tuning device. Stations you never heard before are tuned
in clearly.

Designed for both coarse and precise tuning. Fit all stand-
ard condenser shafts. Guaranteed.

The tuning satisfaction and the results secured with
Accuratunes repay for the slight additional cost over ordi-
nary dials. Price each $3.50. At your dealers—otherwise
send purchase price and you will be supplied postpaid.

MYDAR RADIO COMPANY
9-A Campbell St. Newark, N. J.

Radio, Ltd., Montreal, Can. Canadian Representatives.

ACCURATUNE

80-1

MICROMETER CONTROLS

A RADIO SENSATION

Patent Applied For

terics.  Something  new.
Portable.
that will revolutionize the art,
positively does not  re-radiate

works with loop or aerial.

signals.
Circulars two conts

TRESCO SALES, INC.
DAVENPORT

A tuner that works without “B™ hat-
Reliable,
Fool-prooi and a hook-up

It

and
Works
loud speaker with one tube on local

IOWA

Juwne, 1924

it gives greater selectivity and much
sharper tuning in every respect. The
aerial tuning inductance may be either
a tuning coil, a honeycomb coil of fifty
to seventy-five turns, or a tapped in-
ductance such as the primary of an old
coupler. or else a coil wound with
about seventy-five turns of No. 22 in-
sulated magnet wire with switch taps
taken off about every ten turns.

Amplifiers
(Continucd from page 61)

times as great as the tube resistance,
then it will be more than that at all
other frequencies above it. But from
our chart in figure 3 we see that when
this is the case we obtain full ampli-
ficaticn at all frequencies above 30
cycles and thus have no distortion.
Thus the trick is to make the induc-
tance . in figure 2 very great. A good
value for L. when used with such stan-
dard ~ubes as U\V-201A or UV-199, is
about 30 henries or over. Now this is
a very large inductance and not easily
built. It requires a great many turns
on an iron core. For this purpose it
is therefore suggested that the secon-
dary of an audio frequency trans-
former he used for this purpose as it
has the necessary inductance.

Such an amplifier, when it has choke
coils of the high values given above.
will give as good quality of speech and
music as a resistance coupled amplifier.
It is free from distortion. It has the
added advantage that it requires less
plate battery voltage. since the resis-
tance of the choke coil is much less
than the resistances used in resistance
coupled amplifiers.

Rabpio FrEQUENCY

A radio frequency inductance
coupled amplifier is a much more diffi-
cult proposition. The reason for this
is that the inductance has distributed
capacity, and this distributed capacity
will by-pass the radio frequency. That
is, the radio frequency currents will
rather flow through the distributed
capacity than through the inductance,
and hence amplification will he sacri-
ficed. Another difficulty is that multi-
stage radio frequency inductance
coupled amplifiers are unstable; that
is, they have a tendency to oscillate,
which results in poor quality speech
and music and also decreased amplifi-
catior. This type of radio frequency
amplifier is to be avoided, for it be-
comes very difficult to handle, and one
does not want to be under the necessity
of continually having to be on watch
and adjusting controls, especially when
listening to concerts or speeches. This
is not recommended therefore and will
not be discussed,
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514-Page RADIO
Handbook Only $1]

Just off the press. The greatest
book on Radio ever written. 514
pages.  Compiled hy Harry . Dart.
J DN DR l'ormelly wlth the Western
Electric C 0., and U. 8. Arimy Instruc-
tor of l{.ullo Technically edited by
o F. Hl. l)?ano. Fl‘illod with sound,

practical, tested information for

For sendlng every radio fan, from beginner to

o [ hard-boiled owl. Send $1 to-day,

or receIVIng— and get this 5l4-page 1. C. 8. Radio

Handbook before you spend another

cent on parts. Money biack it not
satisfied. 40,000 alrcady sold.

Bakelite - Dilecto Panels Mail the Coupon To-day
are FAULTLESS R et A

lateraational Corresposdence Schools
ANBELN of this l'\u'lh'nl material Box 6026, Scranton, Peona.

An Expert Says:

Resistance
Coupled
Amplification!

[ \Men, of the \Westinghouse
Fleetie  and  Manutacturmg - Co
writes in the May Nudio Broudeast

are giving perfect service in many | L vowlase One Dollar,  Please tend me—post-pald—

. " T AT b osrente ade o stations, the 514-page I C. S. Radio Hamlbook. 1t is un
I'rie, great improvements have U-tl E"‘L AR '”0“‘{‘1 AL o o rstood fhat A 1 o vor entieels sntisiod 1 o ]

L een made, but the fact remains where equipment nust be nnremii ting- | teturn this book within five days ant Sou sill re

hat  nundamentaliy - the trans
former  cannot ever  give dis
tortiomless  amphticatum lor
those  wha  demand  ulity - at
all cost, the resistunce coupled
impliher 15 nnguesttmably the
most desirable

Iy satisfactory.  And in thonsands of fund my money.
Lhomnes. 14 ite-Dilecto  ix  making I

possible the highest achievements in |
radio reception, through its many val

nable radio-advantazeons qualities, |

bakelite~|

I
I
Name I
|

= e

ll\ Ollhl\ \I(\ rul|n receivers, \\e ||l‘“(‘\l‘

3 the hesi re-
i the mar
Syperla
e84yt say
1o hack up.

Cost is na longer a drawhack
Daven  specializad  resistance
coupled amplifier parts have cut

A Laminated 'henoli
the price to less than $3.00 per

Condensation Material)
wowe hack

stuga . . We GUAR-
At eold. water. ol solvents. 1099 WNTER that | you il

steam, gasoline, igh valtage ozone and - J like Red-Teads.

changing  wenther conditions do not o -3 I\,I«.v\lfl‘lll ot

| affeet any gquality of Bakelite-Dilectn Dkll:} retuni e e

in m\ way.  I'anel gowr radio set Tk Plus hostaze  0f ¥ou

wit - Bakelite- Dilecto — for supreme e 2 ton’t ee wirte ns

satisfaction.  Your radio dealer ean TRl - lemds”  ave
the  howest priced.
le

pet it cut Tor you.  Identify gennine
alumin

ikelite-Dilee v its " " NN igh .
l.. E.Im!m Dilecto by its center  twl 10197 't L
Srippe, ol on the murket. Nire

Special inexpensive  resfstors  from
5000 chims up Our  RESISTO
COUPLER, to hold resistor, leak and
condenser L $1.50

yeurs of aeceiver ex:

Q- perience are  Lehind
l e their quality.

THE CONTINENTAL FIBRE CO. 4 MODEL “F” 5
Factory: Newark, Delaware 1017, Complete 3000 Ohm set 6' 0

with  crd  aml  head
band: sluminum hack;

Scizice  on Bakelite-Dilecto  (also Conti- [ brown red car caps: small. lizht weisht:
nemtal-Bakelite, Conite, Contex and Vaul- exqulsitely sensitise and  fine-toned.
\sk vour dealer—or let us i m, Filne) fros “'RED-HEAD" Jr. $ .00
halp yau ont NEW YORK CHICAGD | ('{umplcle Izo:): Oum et
AL A new desifn; a te-
olworth Building  Wrigley  Building ‘.’wkm’uc production S0
. . . Iy ith t same workmansh and g
DAVEN RADIO COMPANY PITTSRURGT SAN FRANCISCO ,5,"'"19‘.5 atee as on our standard Model "R,
Bya 301 Fifth e, 75 Fremont St Ratio year THE GUARANTEE
“Resistor Specialists LOX ANGELES SEATTLE sheryesr  Mones hack It afier 7 days’ trial vouwre
307 SN S 1041 Rixth Ave.. So Sehieveons  N0L satlsfied wiat Red Theads” are de
11 Campbell Street, Newark, N. J. Grposem  BEST receivers on the market at the prie
Oflices and cgents Thvonghont the 11 orld ‘:,',';',:;: The NEWMAN-STERN Co.

toraivare Dept. W.A., E. 12th Street, Clevelaod, 0.

Practical Wireless Telegraphy

By ELMER E. BUCHER

More than 90,000 copies of this book have
been sold—your copy is ready to be shipped.

Price, See page 6

WIRELESS PRESS

326 BROADWAY NEW YORK
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Which is
Which is
Which is
Which is
Which is
ler?
Which is the
Etc..

the
the
the
the
the

BEST Hook-up?

BEST receiving set?
BEST headphone?

BEST rheostat?

BEST variometer or coup-

BEST grid leak?
Etc., Etc.

Wthh is the BEST Condenser?

While the claims of the various
manufacturers for the superiority
of their products are interesting, it
should be kept in mind that with
ONE exception there is no consen-
sus of authoritative opinion which
single item really IS the best,—the
acknowledged standard for com-
parison,

ALLEN D. CARDWELL MANUFACTURING CORP,

It is a significant fact that of all
the various kinds of radio apparatus
on the market to-day the CARD-
WELL CONDENSER is the
ONLY unit which is recognized by
engineers and technical Editors of
National prominence as the ONE
best.

FLAT MAHOG-
ANY OR PLATE
GLASS COVERS
TO THE NEW

Quinby

Radio Frames
(PATENT APPLIED FOR)

SIZE “A” for panels 7”7 high, each $1.00
SIZE “B” for panels 5% high, each 1.00
SIZE “C” for panels 7” high, each 1.00

(SIZE *“K” for inclined panel sets, in-
quire)

QUINBY RADIO FRAME CORP.

Subway Building
587 West 181st Street

SHORT CIRCUITS
BROKEN WIRES

WARPING
NO SPRINGING

NO

New York

81 PROSPECT STREET BROOKLYN. NEW YORK
NO MORE “IT°’S A FRAME UP”
CABINETS CAST ALUMINUM FRAMES

FOR YOUR RADIO SET
JUST APPLY MAKE IT RIGID and STRONG

RADIO PIN-MAP

of United \lales (’nnmln and West Indles with

iy nokle oadeasting  puide.
sPoOT STATIONS VOU HAVE HEARD WITH
COLORED MAP-PINS.
Map size. 22 x 11 jn., meunted on wmap-pin board,
Shows all broadeasting  cities, distance scale, relay
and time divisions. Guide gives all call signals,
locations, stations, wave lengths, ete. DPrice complete,
85¢c. Map-pins, 10e per doz. Any color. Above book-
lfll with folded paper map, 35¢. At your dealer or
direct,

AMERICAN MAP CO.

MAP MAKERS PUBLISHERS

EMPIRE

429 o
n--m
E P R‘E Olled Tubmg
Rea! Radio Sets of to-
day—the kind that last
long and work best—are
insulated with genuine
Empire Oiled Tubing.

MICA INSULATOR CO.

68 Church St. 542 So. Dearborn St.

R

LITXR PRI

PRWEST 42ND”ST“ EverDy Pescnntion c New York Chicago
L W YORK . )
Deaglers and Representatives Wanted Works: Schenectady, N, Y. 2030-F

|

June, 1924

Afloat and Ashore With the
Operator
(Continued from page 33)

A recent issue of “Shipping Regis-
er,” published in San Francisco, con-
tained an interesting article about
Arthur AL Isbell, now manager of the
Pacific division of the Radio Corpora-
tion. and Lawrence A, Malarin, now
district sales manager, in bridging the
gap between Hawaii and the mainland
of the United States when Mr. Ishell
sent and Mr. Malarin received the first
wircless message transmitted between
those two points, in the year 1908,

The articie also gives Mr. Ishell
the credit of publishing the first wire-
less newspaper on the Iacific.  This
was in 1907 while he was operator on
the President, since renamed the Dor-
othy Alexander.

Hundreds of messages now pass
daily between San TFrancisco and
Hawaii with less thought and trouble
than that one eventful communication

back in 1908,
High Lights in Radio Develop-
ment
(Continued form page 71)

an instrument capable of this indicates
the supreme care necessary in manu-
facture.

To eliminate entirely the human
equation in matching the tone of the re-
ceivers, the Brandes company has in-
stalled a battery of ingenious super-
sensitive instruments to do this. These
are so arranged that the receivers are
tested both for volume and sensitivity,
a needle on the dial giving the readings,
and in addition indicates any grounds
that may be present. The receiver is
made to produce a note the same as that
produced by a receiving set, and this
note is picked up and recorded visually
by a needle over the dial. The readings
must be within certain limits, and those
receivers showing the same character-
istics are put in a box with others which
registered similarly, later to be placed
in pairs in headsets.

The illustration shows C. E. Brig-
| ham, chief research engineer of the

Brandes Company, using the visual
| test machine.

FRENCH-CANADIAN trapper,

in with his winter’s catch, was
stocking up with the necessary sup-
plies preparatory to returning to his
beloved North country. At Edmonton
he became interested in a No. 110 Fed-
eral Receiving Set. The instrument so
impressed him that he loaded a set on
his dog sled and took it north.
| Nothing was heard from him all
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The Leading Jack

PACENT

And in order to keep it always in the
lead, improvements ar¢ wade from
time to time to iucrease its already
well known durability and neat ap-
pearance.

Somie of the recent improvements
arc listed below together with the
now famous “Pacent Jack specifica-
tions.”

1 A new design of tapered springs
greatly improves its neat appearance
and centour.

2 Heavier nipple construction, avoids
any possibility of stripping threads
or breaking,

3 A lock washer in addition to flat

wasler under the head of assembly
screw, increases sturdiness and pre.
vents wear of insulation.

4 Finer Micarta insulation.
5 Eutire frame <atin nickel finished.

Pacent Jack Specifications in addition to
those listed above:
Coin Silver contacts (riveted to springs).
Gemuine German silver springs.
Nickel plated brass frames (not iron).
Extra hooster springs.
Lugs fantailed for convenient soldering.
Provided with three washers.

to v

Fits any size panel

All details precisely accurate.

Rugged construction thronghout,

There are 10 tyvpes of Pacent Jacks---a jack
for every circuit.

Strict adherence 1o these specifications in
making Pacent Jacks has won for them the
distinction of being used as standurd equip
ment by many of the leading set manne
facturers.

Hrite for catalog 16

PACENT ELECTRIC CO., INC.
22 Park Place New York

Pacent

RADIO ESSENTIALS

#  TMeTraffic Cop
o' the Ai

He arranges in orderly fnshion the mass and
jumble of Rroadensting Stations that are
sceking entrance to your et and brings *em
in, one at a time. 50 you can enj
duces, but nearly n'ways iner
Furbend Wave Trap to your s«
reception. Rerulate the Traffie!

Gusranteed i tane out any Interfering statlon. The price
i ). “hipme . € ix tgacls paree | pmst 8! 11 lus a few
he I 51 in full with order

em! Neverre
s volume, Adda
and **Police’’ your

; 1 oHin ttasa pro
us your order today

FERBEND

FERBEND  pijciRy

9—’ COMPANY

ave L 18 K, Soutly

Water St

Chicago. 111,

|

Your search for quality ends here!
The high quality of the Howard Radio Products is not

a matter_of “chance.” Howard Radio merchandise is manufac-
tured with extreme care and precision—by persistent efforts
applied to the minutest details.

HOWARD .
e, When you ask your radio man for a Howard HOWARE
Product you are getting the best. Your search o
for quality Radio Merchandise is ended, for
Howard Products carry the guarantee of satis-
factory performance.
STANDARD RHEOSTAT : .
Thio Dt a iR v sotrine Discounts to Jobbing MULT! TERMINAL PLUG
satisfaction under censtant ser- & Electrical Trades. A positive connection fer all
vice. 8pecial heat resistant ) receiver termi.
base and knob. Fits all tubes A 2c slamp brings our booklet Acts instantly. Does away with
14, 35 and 40 ohm.. .$1.i0

—813, 3! el all diffculties. M

Our new Rheostat with spe- and elu?:lc:ﬂ! »":mnlc:l‘l'{
elal dial i{s new ready—it re- commedat: te 6 1
ﬂ""'e,?‘“‘ ;g"mhé":“""; mounts phones I‘nen“urx;” * pu:l.l::l' e

8. » o 3 .

spectal dial ...81.20 RADIO CO. INC. series-paralle]l eonnectiena.
A crometer 4248 N. W. N Multl Terminal Receiver
attachment. . Western Ave. Chicago pig $2.00

| information as

|
|
|

CATALOG 4545

' BUFPER-HETERUODYNE—NEUTRUDYNE!

New Complete Branston Kits, Includ-
ing Oscillator Coupler, Antennae Coup-
ler, 3 Inter, R.F. Trans. and Special
Transfer Coupler. Complete Kit Lists,
$36.50. Acme 30 Kilocycle R.F. Trans.,

Here’syour opportunity. Radioneeds

you. Win success in this fascinating field.

Trained men in demand at highest salaries.
rn at home, in your spare time.

Be a Radio Expert

I will train you, quickly and easily, to design,
construct, innnlf. operate, repair. maintain, :mi
sell all forms of Radio apparatus. My new methods
are the most successful iu existence. Learn to earn

$1,800 to $10,000 a Year 2
ety Bl A verican(ZD) Mra.Co.
B Al o A WHOLESALE ¥, DISTRIBUTORS

i GWesTI41HST. Kansas Ciry Mol

$5.00. All American 2.000 to 10,000
Meter Trans., $6.00. Hilco Antennae
guunlarF. dSB.l')‘U. %.m tor  Coupler. $7.00.
on. 3 » v o !
the. Sha0 e (S35 00 0 tafor (6360

Dept. G-6 4513 Ravenswood Ave., Chieago l

Improve your set
withan AmerTran
And enjoy radio

this summer as
never before

| Send for Circular
giving valuable

to audio trans-
Sormer design
and use.

Tyre AF-6 (Turn ratio 5), has long been ac: amplification with AF-6 for 1st stage, In this
knowledged the Standard of Jxcellence for use AF-7 idecrcases the tendency to overloal
audw amplification. the last amplifying tube on loud signals. Price,
Type AI’-7 is now offered for 2nd or 3rd stage either type, $7, at your Dealers.

American Transformer Company, 179 Emmet St., Newark, N. J.
Designers and builders of radio transformers for over 23 years
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S
INA-aL(]
Co o |

during the cold, still, winter months.
hut when the warmer weather loosened
up the ways and he again journeved to
the post with his furs, he immediately
looked up the man irom whom he
purchased his radio outfit. The French-
man was jubilant! IHe told of his little
log cabin on the hill above the lake:
how he would hurry from his to1l
among his traps to the now cheery httle
=== | home where, during the long, dark
evenings. he and his wife (for he was

00, or’ tbe marriedd now). could listen to heauti-
UniFoRM CROSS SECTION ful concerts broadeast from Montreal,

or THE NA'ALD DE LUXE SOCket baard and to news from the outside world.

SOCKET -
In leading radio stores you will find the Na-ald Socket

Its the Contact That Counts

Board, displaying the five standard Na-ald Sockets. ‘\]‘{\(;lgl“ l:l’ (”‘CIII{(I-I[E‘L:{?H(};}"RS'].I:!l-l(':__‘\]']\{‘l\.:"
For the 200 and 201 tubes. the De Luxe at 73c. and QUIRED BY THE ACT OF CONGRESS OF
TR also the Small Space at 33¢: For the UV-199. No. 499 AUGUST 24, 1912,
at 30c¢ and adapter at 73c: lFor W. 1). 11, No. 411 at 75c. L OF the Wireless Age. published monthly at New
T N York. N. Y., for April 1, 1924,
Ask your dealer to show you the seli-cleaning ar- State of New York 7 .
rangement of contacts in Na-ald De Luxe, No. 400. County of New York § ™%
These dual-pressure comtact strips cut into the sides Befure me, a notary public, in and for the State
o pre 1 3 1 I ;. 1 1 nd nnt for i, personally peared 11, It
N 3 H s and connty  aforesaid, personally  appear . 5
of tube terminals, keepmg iU laCCiICICLIE Reber. who, having been duly sworn according to

hright. and resulting in perfect contact. faw, dejoses amd says that he is the Business

= 73 ok g H H H ies Manager of the Wireless Age and that the following
L - These sockets have the highest dielectric properties, e hest: of s knovdedne aud belief. @ trie

chtained by the thorough cure of the Bakelite used, and emen- of the wwnership, management (and if
made possible by uniform cross-section. ily aper. the circulation). ete.. of the afore
L s . pubication for the date shown in the above
.Thcrc can be no noisy circuits due to poor contact caption, required_ by the Act of August 24. 1912,
SPECIAL DIPPED BRIGHT with these sockets in use. embodicd in section 443, Postal laws and Regu

tions, printed on the reverse of this form, to wit:

1. That the names and addresses of the publisher,
cditor, managing cditor, and  business managers
FYICE

PHOSPHOR BRONZE CLIPS,
LAMINATED AND EXERTING

New rotouravure bookler “Ihat to Build” mow packed
with each Na-ald product. 1f vowr dealer’s stock Jdocsu't
have this booklet send cover of Na-ald carton ar 13¢ for 1.

DUAL-WIPE PRESSURE. s
ALDEN MANUFACTURING COMPANY _Publisher, Wircless I'ress, Inc.. 326 DBroadway.

[ TS ILLUSTRATION SHOWS HOW DEPT. A SPRINGFIELD, MASS. New York, Ny

THE CONTACT STRIPS CAN BE \_"lr-ll(\_liu;:;. J\grumc W, Howe, 326 Broadway. New

MADE TO CLEAN TUBE TERMINALS N B R .

. “ -8 D mm‘-l—m Manasing Editor, None.

LOOAATEIAAET AN L =t Business Manager, 11 11. Reber, 326 Broadway,

TUBE SEVERAL TIMES. New York. N. Y.

2. Tha the owner is: (If the publication is
owned 1y an individual his name and address, or
if owned by more than one individual the name and
addiess of each, should be given below: if the
publication is owned by a corporation the name of
the corporation and the names and addresses of the

| stockhol-lers owoing or holding one per cent. or
morce of the total amount of stock should be given,)

\v\\'\i‘relcss Press, Ine., 326 Broadway, New York,

Radio Corporation of America (owning all _the
stock of Wireless Press, Inc¢.), 233 Broadway, New
York, N. Y.

The names anmd addresses of stockholders of
Radio Corporation of America owmng or holding
1 per cent. or more of the total amount of its
stock are as follows: Cameron 1} :
Broad St., N, Y., C. General Flectrie Co., 120
Broadway, N. Y. C., International Radio Tel. &
Tel. Co., 165 Broadway. N, Y. C.. United Fruit
Co., 131 State St.. Boston Mass,

3. ‘Trat the known hondholders, mortgavees, and
other sccurity  holders owning or holding 1 per
cent. ur more of total amonnt of homis. murtgages,
or other securities are: (If there are n ne. so
state.}  None.

4. That the two paragraphs next above, giving
the numes of the owners, stockholders, and
security holders, if any, contain not only the list
of stockholders and security holders as they ap
pear upon the books of the company but also. in
cases vhere the stockholder or security  holder
appears upon the books of the company as trustee
or in any other fiduciary relation, the name of the
person or corporation’ for whom such trustec
1s acting, is giveti; also that the said two_ para-
graphs contain statements embracing affiant’s full
knowledge and belief as to the circumstances and
conditions under which stockholders and security
lolders who do not appear upan the books of
the company as trustees, hold stock and securi-
ties in a capacity other than that of a bona fide
owner: and this affiant has no reason to believe
that any other person, association, or corporation
has any interest direct or iwdirect in the said

Quality Throughout!

The SOUTHWORTH Vernier Condenser
stands in the very front rank of precision
instruments. It is included in the Wire- Sontd it i i
less Age list of “the four best”! g e P R
f ; accurately

cannot  warp;

SOUTH WORTH Vemie}' Conden'sers milled spacers: velvet ac- | stock, honds. or other securities than as so
should always be your choice—especially tion: haundsomc appear- -smsledTl;;\' lu;‘n- i 5 o et
. . . . s quce . at the average numnbher o copies O cac
in radio frequen‘:y circuits where every bit ! issue >f this publication sold or distributed,

of added efficiency makes all the differ-
ence in the world,

SOUTHWORTH SPECIALTY CO.
91 Seventh Avenue N.Y.C. 3

1-". P T T T i e e T T ’f

throngh the mails or otherwise, to paid sub-
scribers  during the six mont preceding  the
date shown above is................ 0o
(This information is required from

cations only.)
1. H. REBER,
Business Manager,
Sworn to and subscribed before me this 20th
day of March, 1924, M. H. PAYNE.
[Seal. Notary Public.
(My commission expires March 30th, 1924

ol g, o
A s -,

¥
¥
o
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LEARN THE CODE BY THE

Marconi-Victor Method

You Just Listen and Learn

L8
}

-

MARCONI VICTOR COURSE
INWIRELESSTELEGRAPHY

It's just as interestin to
read the dots and dasghes
as to listen to broadcasling.
These records will teach
you quickly, under actual
operating conditions, to
read code at a speedy rate,

WIRELESS AGE RECOMMENDS

GENERAL INSTRUMENT CORPORATION

GROUNDED ROTOR CONDENSERS

-

—
5D ROTOR Cpy,
GOy Ty

PATENTS BEAING
GENERAL INFTRIIMENT CORP.
NI YORE

The LOW LOSS General Instrument GROUNDED ROTOR CONDENSER has practically no dielectric
losses and hence you get 37% more DISTANCE and VOLUME than with the average variable condenser.

ASK FOR IT AT YOUR DEALER
OTHERWISE SEND PURCHASE PRICE DIRECT TO US AND YOU WILL BE SUPPLIED

GENERAL INSTRUMENT CORPORATION
423 BROOME STREET NEW YORK CITY |

Six Double-Faced Marconi Victor
Records, with instruction Manual

$5.00
WIRELESS PRESS, Inc.

Room 405

326 BROADWAY NEW YORK

CRESCENT LAVITE RESISTANCES

12,000, 48,000, 50,000, 100,000 Ohms
List $1.50 Each

INDISPENSABLE
Rubber Phone Cushions

For radio or telephones. Just slip over phone
and note the added comfort.  No outside noises
and no hard pressure against ears. 73c the pair.

Gadget No. 1

Al sets need it. Replaces jacks, plugs, switches,
connectors.  Just what von've been waiting ior
and ouly 23¢ the pair. Full directions.  Just

ROYAL RADIO CO.
12 Osgood Place, Flushing, N.Y.

Special Sizes to Order
USED IN ALL CIRCUITS

Dealers write for discount

CRESCENT RADIO SUPPLY CO.

1-3-5 Liberty St. Jamaica, N. Y.

April, August, October,

for each

326 BROADWAY

NEW COPIES for OLD

‘ I[f you have the January, February, March,

WIRELESS AGE send them to us and we

will extend your subscription one month

DEPT. "M"

THE WIRELESS AGE |

B

REGISTERED WU S, PAT. Of

PERFECT FILAMENT CONTROL

Bradlexdeak

THE PERFECT GRID LEAK

Bradleyometer

1923, copies of THE

. THE PERFECT POTENTIOMETER
1ssue€.

Bradleyswitch

PERFECT BATTERY SWITCH [

NEW YORK cITY | | ~Qlen-Bmadey Co |
| 283Greenfield Ave., Milwaukee, Wis. I

When writing to advertisers please mention THE WIRELESS AGE
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Around the World! Stations Worked

A New Zealand amateur got Alabama (10,000 miles) on one and Heard

Myers Tube—heard the signale and message perfectly. Certified
by Radio News.

This remarkable performance indicates that there is no limit to .
long-distance reception with Myers Tubes because their design is 9ASW—977 West Central Ave., St. Paul, Minn.

right. 1abi, labt, (lare), (lavi), layt, 1bbp, lber,

(1bel), 1bgc, 1bgo, 1bie, (1brl), lcit, lemx,
Myers Tubes
T e

1ga, lgv, lsk, 2aay, 2afp, 2al, 2ate, 2axf,
Practically Unbreakable

(2btn), (2be), 2bgo, 2bxd, 2chg, 2cdp, 2cee,
2cgq, 2cla, 2rk, 2sq, 2wr, 2xn, 2xq, {3abw),
add to the efficiency of any set by cutting out noise. tube hiss and
interference.

3am:, 3apy, 3aqr, 3bei, 3ccu, 3cej, (3cjn),
3cz, 3dt, 3nh, 3lg, 3ly, (3qt), 3qv, 3wx, 3xaq,
4af, 4ag, 4ba, 4eb, 4jn, 4oh, 4xc, Saar, Saas,
Sadb, (5aiu). 5aiy, 5ajj, 5amo, (Scn), (5eh),
Sek, Sfv, 5jb, (5ka), Slr, Snw, (5ph), 5qd,
Ssg, S5sz, Szav, 6aao, 6agk, 6aoc, 6arb, 6bql,
6bui, 6buo, Gcdg, 6cef, 6cej, 6cka, 6emr,

Two types: Dry Battery and Universal (for storage battery).

Insist on Myers Tubes at reliable dealers—otherwise send pur-
chase price and be supplied postpaid. See the words “"Made in
Canada™ burned on the glass. Others are not guaranteed.

Each, cof with {, 6fy. , 6ih, 6jj, 6rn, 6zcd,
$ cl?lfs wn:;pl;temou;t . B.- Nyers o. Ltd. (6cmu), 6enf, 6fy. 6gq, 6i jj, 6rn, 6zc
Radio 17

et Ll e || 2T G e
ment necessary. raig St. w. ontreal, Ganada Tar, Saaj_ (8acm)‘ (8alm)’ (8a]x), Bapt.
8awj, 8avj. 8hce, (8bgw), 8bk, (8hgs),
8bwbd, (8cei), 8ctz, (8cwr), (8dae), (8bgw),
(8dae), (8dgp), (8djd), (8gx), (8ig). 8qb,
(8ry), 8sr, 8tj, 8uk, 8vn, (8xbc), 8xe,

% / Entirely New

Fisemann Rapio EoutpmeENT

" o .”"'"im\.". - Prlpnc[ple (8vae), fone, 9ry, (9eeo). Can. 3co, 3pz, 4ba,
dscts. Var 5. 5 remier
Condenscrs. Potentiometers, Detector. 4cb, 4ch, 4dgq, 4eo, 4fv, (4fz), (4ws).
3 - . Radi d Audi

Ronpicsadeny, Kadi nd £t MICROSTAT

former. and ready drilled metal panels. Trade Mark HERSCHEL SMITH, El Dorado, Kans.
Also. the new RF-2 Broadcast Receiver. ! s v . Rh t t

Write for Prices and Descriptive Literature * upel" ernier eosta B B .

A 0d s-- = $3_00 Two windings in parallel—one 6 i WDAP, KFI, }\GO' \WWDAF, W BL'

,:mi‘;a:t e ::;;‘:le_sgfl‘"ll;‘%?lllfowiml' :hﬁ‘::{&?g {<\’G[-I“é' I\iﬁl:ltkl}fc\/:dz ‘\K\SO{\CI;:E ;\I’ \}\< II;JA\X'
any re. ap. 3 amp. akelite molled. sjlver AM, TA 0 . =y EAA,
B ot L S HOVE I bl emiees. | | PWX, WEAH, WLAG, WOS, KYW,

IT. Fuily gnaranteed
KDKA, WMAQ, WNAD, WMC, WOR,

EiseMaNny MaconeTo CoRPORATION
165 Broadway, New York

Ask your dealer.  Get our Free Bulletin No. 92,

Premier Electric Campany

RS T L DUE _ WBAL, \WEAF, WSAL WOC, WGY,
3809 Ravenswood Ave., Chicago WCAE, \\'OQ. \VBZ, WTAS, KFKB,

= - - - — - | WSB, WOAW, KFGD.
SPECIFICATIONS | S = —

-~

. Operates without ex-

Brooklyn Hears

. Adjustable dial con-
trols volume.

il e Great Britain on
oo the Dictogrand!

g 51 Hale Avenue
S. Fully guaranteed. Brooklyn, N. Y.

¥ |
Dictograph Products Corporation o we HOMMEL
$ 50 l)ea‘li- Sl:: Kindly send me your large package of ‘“‘Applause .
Cards.”
I have a Dictogrand loud speaker and received station 21.0O SERVICE
(— and three other Knglish stations all on the loud speaker on
the last test. I have tried all makes and found yours to be

the best. Respectfully yours. b o d byt
C. 1. LeaGue. yow'r
td
A NOTHER record! night—right on the loud
s First, San Francisco speaker, & blw”ﬁﬁf

W N

-

heard Japan and New- And they have found that

ark on _the Dictogrand. this marvelous mechanismn, so S ; S

Now, Rrooklyn hears Great magically sensitive to faint By a.llg‘!mg yourseli with the Hommel
lirim.p on t{!e Dictogrand. . mfl]-ullfcs (rl)llgl the oum—1 si(llc Organization you have access to ample
Amazing? Not to owners o of the worl is startlingly - M M i 10-
this incomparable instrument. life-dike on local stations! stocks of the- leadmg lines of Fadlo equip
For Dictogrand users in Ask your radio shop to ment at all times, a!ul can serve your cus-
cl\;c.-y‘ s"l:‘“e t‘mic familiar wfxth dgnonst‘r‘a‘{c lthe Dictogrand: tomers promptly without the necessity of
the thrill of listening to far Qg pplause  Cards”* - . a ital.
distant  stations—night after FR#~Z at the same time.) tying up your own working capital

* Copyrighted Write for ITommel's illustrated Ency-
clopedia No. 246E.

DICTOGRAPH LUDWIG HOMMEL & CO.
PRODUCTS CORPORATION Wholesale Jobbers Exclusively

929 Penn Avenue
220 West 42nd St., New York City Pittsburgh Penna.

When writing to advertisers please mention TIIE WIRELESS AGE
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INCREASES

, ELIMINATES
RANGE and VOLUME

INTERFERENCE

Makes

Any

1. TLowest Losses (Too small to measure)

Set Better

2. Micrometer Verniers

| 3. Solldered Brass Plates .6. Double Wiping Contacts
4. Rotor jrounded to framc "akes any size dial

| “Just be sure ir’s a Hammarlund”

HAMMARLUND
New Model ““B** CONDENSER

VERNIER VARIABLE

1rite for New and Interesting Folder
HAMMARLUND MFG. CO., 144-146 West |8th Street. New York

djustable Cone Bearings

PATTERN No. 95

RADIO
TEST SET

§ This radio set has been designed §
to meet the demands coming to S
us from serious experimenters,

manufacturers and dealers in -
radio equipment and supplies, for
a complete radio testing outfit.

While the various ranges of
readings permit making practi-
cally every test necessary in con-
nection with radio receiving sets,
it has been particularly designed
for the taking of characteristic |
curves on vacuum tubes, the only
extra equipment required being
the batteries.

The several instruments, any of
which may be used independent-

=

Space in hxs department costs only 65 cents a line
Minimum space 7 lines Payable in advance

5

=

MAKE $100 WEEKLY

In Spare Time. Sell |

ly, include an O-1.2 filament am-
meter, an O-6 filament voltmeter,
an O-120 plate voltmeter, an O-10
plate milliammeter and an 10-0-10
grid voltmeter.

\\lmt the public wants—long cistance radio receiv-

ing sets. Two sales weekly piys $100 profit. No
big investment, no canvassint. Sharpe of Colo-
rado made $955 in one morth. Representatives
wanted at once. This plan is sweeping the coun-
try—write today before yoir county is gone,
OZARKA, INC, 854 Washi gton Blvd., Chicago.

RADIO GENERATORS—S500V 100 watt $28.50.

Rattery Charging Generators $8.50.

High Speed

Motors. Motor Generator Sets, all sizes. MOTOR
SPECIALTIES CO., Crafton, Penna.

Complete with instructions

Price, $75.00 - - -

Send for Circular
COPPERWELD ANTENNA WIRE
IN CARTONS

ORDER FROM DEALER

Jewell Electrical Instrument Co.
1650 Walnut St. Chicago

“COpPERWELD" “The Ideal Radio Antenna” “COPPEWELD"
. THE DEAL RADIO ANTENYA | Strongest—Most Efficient—Best LEADIN, AND GROUND WIRE
A —=—n | —o— | A
= - COPPERWEI D 1S 50, STRONGER | —

COPPERWELD LEAD-IN AND |
GROUND WIRE IN CARTONS

Rubber Insulated— Brown Braid
For inside and outside use

Use—  Prie75 | :

€M DURHAM] =3 | g

Variable Grid Leak

At dealers, or postpaid

100, 150 & 200 ft. per carton 25, 50 & 100 f. per cartos

Durham & Co.., 1936 Market St.. Phila.

The construction direcions and Underwriters’ regulations on the carton answer all guestions

SAVE TIME—SELL IT IN CARTONS
-

“COPPERWELD”

MADE EX LUSIVELY BY THE COPPERWELD STEEL COMPANY
New York, N. Y. | Ranqin, Pa. (Pgh. Sub.) Chicago, Mlinois San Francisco, Calif.
30 Chureh Street B-addock Past Office 129 §. Jeflerson Strest 403 Rialto Building

When writing to advertisers please 1iention THE WIRELESS AGE

Get on the
Subscription List of

Tue WirRELESS AGE

and be sure of getting
- your copy
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In Touch
with the World

Make your set portable with
a Ray-O-Vac Dry Cell “A”
Battery and take it on your
camping trip or tour. Enjoy
outdoor life and at the same
time keep in touch with things.

Our “Trouble Finder” gives
valuable pointers on batteries
and other things in the use
and care of radio sets. It's
yours for the asking.

FRENCH BATTERY & CARBON CO.

Madison Wisconsin
Atlantz  Dallas  Denver Kansas City
Chicago New York Minneapolis

RAY-O-VAC

Radios Best Batteries

HEATH Radiant Condensers

A defit suaranice of lasting accuracy—
PERM/ TLY FLAT Plates. The Heath
process of stamping to absolute flatness and
their tempering to sleel hardness protects you
from warping, buckling plates. The differ-
enee is worth the elfort ot insisting on IHeath
Condensers.

Micrometer Geared Vernier
_ Reducing gear gives hair-line adjustment.
Separate tension adjustment.
Write for Literature!

Jobbersand Dealer:: Write I diately for P: it

THE WIRELESS AGE
Advertisers’ Index

Alden Mfg.
Adlen-Bradley o5
American Hard Rubber o
American Map Co. ......
Amerfcan Radlo Mfg. Co,
American Transformer (o 5
Andrea. F. A, Dol

Bakelite Corporation
RBel-Canto . ..........
Brandes, €., Ine. .
Bristul  Companv, The
Bunnell & Co., I ..
RBurgess  Battery ompany.

Cardwell Mfir. Corp.,
Carter Rasiio o,
Christian  Herald
ontinenlal Fibre 1'o.. The..........
Continental Radio & Elee. Corpn.....
Copgernelil Steel Co, ...
Creseent  Radlo Supply  Co.
Crawley Radie Corp., The ........
tunningham, E. T, ..

Allen D

Daven Radio Coo..oooiiiiiiiiiiiiiiniininn, ST
Dictograph Products Co. . .
Durham & Co., Ine...........
DX fustrnent Co,

Bagle Radio o, ...
Eby Mfu. Co., 11 1.
Eisemann  Magneto Corp.
Electric  Specialty (o,
Essexv NMfi, Co.o.oooo...

Federal Telephone &  Telexraph Co.......... .. o000 U
Feibend  IFleetrle o
Fiber Praducts tn,
French Battery & t'arbon o
Freshuan Co., Ine., Chas....

Garod  Corp,, The

fieneral Instiument Co.
(ieneral Radio Co. ... .. ..........
Goldschmidt Corp., The

lammarluml  Mfg, o, 9oo000n
Ueath Radie & Eleetrie Mfe, Co
Hommel & o, Ludwig,
IIoward Radio Co., Ine

International  torrespondente  Nelools. . ... [ O
Jeffersom Eleetrle Mg, Co... .. 5 .80
Jewell Elec. Instrument To.................... Goacok)
Kellogz Switehboard & Supply Co.......ooen., S0oe0
Lincuin Mfir, €o. .ooiiniiiiiiiiiiiiiiiieiioiiiiiees 83

Magnivoy 0., The |
Marle Englneerlng Co.
Mica Insulator Co.

Mu-Rad  Laboratories

Mydur Radio Co.... 5 5

Myers, E. B, Co, Tado. ool

Natjonal Carbon Co. ...l . . ]
Newuran-Sietn Co.. The. ooo 20060000 ... 8T
Omnigraph Mg, 1o, The........... Aboonan0s aca)

Pacent  Electrie Co.. Tneo...ooo...
Tathé Phonograph aml Radio Corp.
Premier Electrle tto. .....

Quinhy  Radio Const. oo oo i i e W8S
Radi
Radio Corporation of .\wmeriea,.......

Radio Corporation of .Ameiica Distributors.
Radio Iustitute of Ameriea.....
Royal Radlo Co................
Uubber Sales o,

Association of Mmerlea....... Saooaao .89
- Fourth Cover

Shaw Insulater Co. ..............
Small Ads of Big Interest...
Nolderall Co. ..... feenenaees

Nouthworth Speclalty Co.

Thompson Mfx, Co.. R.gs
Thordarson Electric Mfz. W ...........
Tresco Tri-Clty Radio Elec. 'Supply o

HEATH RADIO & ELEC. MFG. CO.
203 First Street Newark, N. J.

Canadian Distributor:  Marconi  Wire-
less Telegraph ‘0., Montreal, Canada.

When writing to advertisers please mention THE

U. 8. Tool Company, Inc.......coooiniiiiiiiini.s. &
West Elee. & Mg Coooinvnnnnienn i 12
Wireless 1ress ............o.ivereiinnnen ceielddy B0
T.M O Co AL Sehool. oo e &0
Zenith Radio COrlh...oeveiviiviviiiiiiiieieninennence 15
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Use one in your new set and get instan-
tanecus and poesitive control of all arcuits.

Adjustable in settings so that it can De
used in any way a 1). P. switch with 8 or
less poles can be used, incluling a senl-
roceive switch for C. W. or phoue.

1NNNNT

Complete with Knob Pointer and Screw
Price $3.50

180°
Vario-
Coupler

PALL
MALL

The Coupler That Makes a Good Set Better

Designed after a thorough investigation
in o the essentials of Coupler performance.
Seven Taps—Easy to Solder.

Range 150 to 600 Meters.
Accurate—Tunes Sharply.

Nothing to work loose and break.
Satisfaction Guarantecd.

Price $2.00

NNl nnnnnannannannng
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P\ WELEWELEL

TWIST- BEND-——then STRAIGHTE
Essex SKWAREFLEX Bus Bar

And you get a perfect job.
Pliable—S8trong—Hard to Fracture.
Costs more—Worth the Difference.

3¢ for two foot length,

R R R R R SRR Rt R R R R R R R Rt R R Rt R Rt R R R R R th R Rt tR Rt hth R R R R R o YRR

CAR\ELE

Jnnannnnananananananada

Buy These Products at Your Dealers.
Postage extra on Mail Orders.
Jobbers, Dealers, Write for Discounts.

el

Essex Manufacturing Co.
117 Mulberry Street, Newark, N. J.
AR RRRR R RR Rt th R Rthh

hRththRhthth

[T{T

EQUIP YOUR SET WITH

AND NOTE THE DIFFERENCE
The H. H. Eby Mfg. Co., Phila., Pa.

WIRELESS AGE
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Amateur Radio Stations of the United States

Supplementary List brought up-to-date from May WIRELESS AGE
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William Sehwartz. 1621 7sth St, Bioklsn, N, Y.

First Dlstrlct o Tegel - e Maiei, N

David M. Pag 1 . Brsokiyn, NoY.

duseph AL Salata, Jro 2180 % William T, Golden, 630 West Ead Ave B
o Cunn v York, NoOY.

Altenburg, 7

Willlam M. Mont tomery William  Macdonald, 128 Die
i vth, Me !

e
Pydand T <

Cambrldge,
Center St

Al

Jlorace W, Kechnle, 1%

Loyl €,
Eoward

ot

Aass. Read, 1

Eugene Npless, 28 W,

Kenneth 3. Griftin,

Munchester, Conn. | . 1y

fobn 1. Kiljaniel
Philllps lt\"“’ Alden W. Smith, 20>

Ermest S Newell, Litebfiehl St Groehe, 538 EL Mua

Raymnne 3,

1.,
Montelair, N, J.
Ay

J

U Davld K Karrmann, i, N. 1.
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Harry Herlin, R. D. No. I........ Rockford, 1ll. 19 v7
Joseph_Showers, 280 W, Broldwny Shelbyrille, Ind
Kerineth O, Benzing, R. F. D. No. 1, McG: IoWa g Aat
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(i)nrl lcll" K.\egley PoRER . e | 9 AID
ona. . . . o
P Walace. 604 E.” 3th . |9 AKI
Archie_ H. Smlth, ‘Franklin- Ml Wise, ' g 4G
Orrin Nelson ........oceve.e WVise. 3 A0
John Snx!on. 4644 Maryland uis, Mo. g Ayp
C. Haysmer Thompson, 1526 8. 29th' 8t., Omaha, I\ebr. 3 RLF
Frank €. \Weeks, 701 Randolph St., Champalgn, HI 9 BAMJT
Gcorge F. Messler, 203 8, Channing St., Elgln, Il 9 BTP
gar W. Freeman .Elk Point, S, Dak. | g ¢
\Hlllam H. Gllchrl Greenwood Ave., | 9 DCO
Chicago, Il | g ppyy
Richard T. Carsten, ]400 E. 76th 8t., Chicago, 1. |3 prp
Willis L. eckley. a Sanb Tows
Adowh H. WL, 896 . Vine 8t Mo. | g pyy,
Paul O. Pearson, sc.
Herbert G, Cmma. 1659 Mielrose St. . |9 pLW
Glenn E. Harman............... 3 DSG
Willlam 8, Grore, 4003 Third 8t 9 DSV
Fmnrs T S imare, 4534 N b"'ka"st
‘rancis A. more, ebras| ¢
o % [0 een
Elmer E. Comstock.. nnebago,
}Cl;‘:mcr P, %(enerselwo = S‘\Hnol N. Dak 9 ECZ
(ster C. Jones, ‘ennessee
y Lawrence, Kans. gf\:_x;m
Robert W. Yohns’;o Melrose Court, Clinton, Iowa | § a1,z
Lawson R. Romju » Rolling St., Macon, . | 9 BNZ
Allison V. Morner, =7 F D. No 1, Box 684, | 9 BW
JefTerson City, Mo. 9 EER
George W. Davls, 214 North St. Ft. Sheridan, . |3 cpH
Otterholm &. T) rreil, 1807 Selby Ave.
Paul, Minn. | g opy
Lawrence A. Middleton, 337 W. 37th Place.
Chicago, TU. |4 yoyp
Danlel ll (‘olm. 2224 S, Jefferson St., Muncie, Ind. | &
T. 2317 K. Grand Ave.. .Des Moines, lowa |
(‘hnrlei 1!. wing, 403 L St Colleu View, I\e T, 9 QPS!_
Edward D. llavens cero, Ind. (1
Clarznce E. Toomen, 415 George St., DePere, Wisc. 9 CRG
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Juxe, 1924

William 1>. Liloyd, 209 S. Spaulding St.,

Chicago, IiL
Theodore A. Glles, 125 N. Davis St., Ottumwa, lows
Otto T. Ilagen, [17 S. Page St., Stoughtun, Wise
Ed. T. Ross, 1331 Seventh Ave. Antlio, Wise

Frank F. Compton, 773 Grove
Harold L. . Second

P. Ingersol
William J Hl.ecl\nl. 321 N.

“anton, 111,
.Canton, TIL

Bellevilie, Il

. $t., Indianapolls, Ind.

Harry L. Pingel, 129 Unlon st..,....Neenah, Wise,
Francls N. Fitzgerald, 909 N. Long_Ave., Chicago, III,
Nathan C. Jarrett, 611 W. 6lst St..... Llllo.n.o. I
Floyd Poetzlnger, 1829 E. 5th Ave., Cedar Ra d.t.

Paul J. Carmello, 3104 Lafayette An\ .Omabha. \ebr.

Jackson St.,

John Debeve. 1137 T\\e tth St No, Chicaxo, Il
Clare E. Newell........ !, .Delorest, iVisc.

rry }Iubrwck .Goldfleld. Iows
Roswell Marsh. Jr., aits Ave., S. Dak

816
Enos M. Kehler, 107 E. Glenn St.,

Peorla Hﬂlghts, HL
Walter L. McCarthy, Box 1641 Stockton, II1.
Lloyd L. Tripp, 1309 2d Main §t.
Armnold Gerh 1707 West Ave.
I-‘unk L. Brundage, 2637 W. 87t
Leo B. Wilcox, 1225 Spy Run Av Way 5
Chas, S. Hotchkiss, Jr., Box No. 682, Slélllord “Hills,

Imhurst, Il
H. D. Rogers, 621 E. Euclld Ave...... Lewlston, Ill.
Howlrd W, slegcl 219 Adams Ave.
rank R. Brown, 201 N. Main St..

Hlle T. Cnltroll ' 1301 Frederica St., Owni

Theodore H. Jacobsen, 7337 Indiana Ave., Chlcl'.:o. Ill
Fred'’k. F. Freytag, 3120 State St..... O l.hl. Nebr.
Maleolm A, Smith................
William A, Etw‘rl2

Te
,_ 870 l-, Jeﬂenon St., 1)

Orvllle F. Hlll “3535 8. 25th Ave., !Ilnneapolll, Minn,
k L. Uhrus. 4823 Huron St hicago. Il
.Farlbau!t, Mlnn.
Bas! Jeﬂ'emnvllle Ind,
Maurlce Fiint, 1603 La St.......... wrence, Kans,
Fred’k, W, }lomberur. 394 Larch Are Elmhum 1L
Wlllllm Alklm. 8723 E. 9th St., Kansas City, Mo.
Robert S. Em 250 Rhodes Ave., Lexington. Ky.
Winfred C. Hllcedlck 2191 Knapp EL

t. Paul, Minn.
Milton Elrod, Jr., 917 West Drive
Woodruff_ Place, Indlanapolls, Ind.
Harold A. Seott, 509 N. Georgia Ave.,
ason City, lowa
Forrest Metcalf, 57 W.

Albin Lofbak, 206 N.

Chestnut Qt

UW
Second Ave. \(';munl

Arthur Schmitz ............... .
Aaron Hershire, 835 Tenth Ave Clinlon. lowa
Willlam N, Bmith, 1243 Flrst 5t., Loulsvlile, Ky.
Amos C. Dadesman, 439 Minnesota Ave.

Wichita, Kans.
Carthage College, College Ave........ Carthage, 1l
State University of Iowa......... .Jowa Clty, fona
Fred’k. J. Marco, 5723 Winthrop A\'e..ChIcago. 111,
Iows State College, Dept. of Elec. Eng., Ames, Iowa
G. halkhauser, Inltltule Pllce. ia, T
W. E. Schweitzer, 4 Hazel 5

Ben. A. Ott, Ed. Benton & W, irover,
8" Sme St,, La Crosse, Wise.
rd T. Bonn F. No. 1, Virzgll, Kans.
A \\oldum 409 W, \laln St., Decorah, Iowa
I8 qoa00000000g000ag Relvlew, Minn,
Shenandoah, Iowa

C.(‘

Geo! H. Graue, 824 Ilome Ave., Ft._ Wayne,
Ldvmrd Schultz, P. 0. Box 75........Batavia, lowa
Arthur M. MeGregor, 813 Warsaw, I11,
Richard W. Albright, . B, Keamey, Nebr.
Charles M. .Reibert. Colo,

Batl\-la Iowa
Arthur A, Collins,

C hr ‘Raplds, lows

Leonard D. Kammeyer, 714 E. I-‘ourlh Bt.,

Waterloo. lowa
Guy D. Newklirk, 319 W. Main St, Carterville, Mo.

CHANGES

Harold J. Buckley, 4716 N. Campbell Ave.,
Ch 11,

icago,

1“|ul R. Mangus, 805 Leland St., South Bond, nd,

edk. J. Marco, 5723 \Winthrop Ave., Chicago, IIL

Haysmer Thompson 1526 S, 20th St., Omaha, Nebr,
Harland R. Hall, 7208 S. Shore Drlve, Chicago, I
Arthur B. Church, ‘o3 Bowen St., Independence. Mo
Randall C. Ballard, 1202 W. Oregon St., Urbana, 11l
Philip 8, Westcott, 131 N. Mayfield A\‘eh.

Chlcago, IIL
Carl Pflym. 1330 S. First St....Loulsville, Ky. .
Rllph \\' Eiott, 50" N. Twelfth

St.
Independence,
Clarire L. Cohoon, 423 E. Seventh St., Mt. Carmel [ll
Harry Gruszka, Tapper and hlh Rt., Hammond,
Graham L. Tevls, 5066 Vernon Ave.. St. Louls, M
Charles A. and Earl L. Frease, 919 Milan Ave.,

Ravenna, Nebr.
Theodore A. Giles, 125 N. Davls St., Ottumwa, lows
Francis M. Quinn, 1941 Morse Ave., Chleags, HL
Robert B. Reed, 321 Plne St.. ..Eureka. Kans.
Harold R. Relss, 406 Austin &
heodore  Graffunder...........
Arthur T, Bailey, 217 S. Secon
Robert F. Gephart, Franklin St.
Alfred_D. Fowler, 234 8. 28t
Duke E, Reed, 30 West Ave..
Fred'k. C. Crowell, Jr., 3319 Un
234 Littleton Gt .

Leslle M.

est La!uetle, Ind
Hlenny Huuchlocncr. 820 Home Ave . Ft. Wayne, Ind.
202 Livingston St., Momucllo .

Rlvnrtlde, .
Des .\]ohles

Towa
Devoe,

Charles R. Youn
Lance \\[kkerlnl\ 861 Twentfeth St.,
Milwaukee, Wise.
Arthur V. Raught, Bux 284, . No. 4.
ryriile, Road, Hacine, Wise,
Ernest Smith, 1510 Cle\elnml Sl
Kansas City, Kans,
Verne Goldin, R. R. No. 2. Mellette...... S, Dakl
oseph P, Snorke, 3115 8. Ada St., Chlcago. IIL.
Dnls Foutt 856 N. Second Ave. .Canton, Il
Leo B. Weleh, 807 Grand_\sc.. Waukegan, 11l
Joseph E. Da\ldson. 101 N. Pol 8t.. Albany, Mo.
Lowell 8 Orth........ 60oDE00000 L .Story Cliy. fowa

Lyradlon \Hg C

Main and Front Sts.,
Clifford Iodge.

624 Fifth
William J. Mashek,

5032 8. Lyudale St..
Alfred H. o

Fred (.
Ross W

Mishawaka, Ind.

Ave, N.. Jamestown. N. Dbak.
Minneapo™ s, Minn,
x 307, Io one, IIL
Towa

..Cooperstown, N. Dak,

I’hlpps
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CROSLEY TRIRDYN
$65.00

Approved by Over 200 Experts

New Crosley Engineering Achievement

A three tube set with five tube efficiency—the greatest
selectivity with the minimum effort—posttive calibration
to any wave length hetween 200 and 600 meters.  These
are only a few of the many advantages otfered in the re-
markable new Crosley Trirdyn Radio Receiver.

It was only after a year of constant experimenting, that
our engineering department perfected this exceptional re-
ceiver.  Thorough tests proved to us that it would out-
perform any receiver ever before produced.  But we were
not satistied with our own opinion. So we shipped out
200 of these sets to experts in every part of the United
States. Their criticisms are one and the same—"tried
ont your new Trirdyn Receiver Saturday night and logged
13 stations, among them Cuba, New York and Omaha,
between 9 and 10 o'clock.  The set was very selective.
During the time this test was on, local station KSI) was
operating and we went through them without any diffi-
culty or interference whatever. The range of the local
station was not more than three points variation in the
dial setting.”

“Tried one of these sets out and obtained wonderiul re-
sujts. Were able to log all stations which we heard very
snccessfullv. This set should go over big.”  “The set has
wonderful volume and is selective”—ete.

This new Crosley triumph is called the Trirdyn because
of its original combination of the three “R’'s"—Radio fre-
quency amplification, Regeneration and Retlex. The first
tube incorporates non-oscillating, non-radiating tuned
radio frequency amplification ; the second tube, a regencra-
tive detector is reflexed back on the first tube for one
stage of audio frequency amplification. Then it has
a third tube which acts as a straight audio frequency
amplifier. It uses the ultra selective aperiodic antenna
circiit and external selector coil, which adds to its
wonderful selectivity.

The Crosley Trirdvn in range. volume and selectivity is
the equal of any five tube receiver on the market. Greater
volume will, of course. be obtained through the use of
storage battery tubes. but it will function well with any
tvpe and can be used with either indoor or outdoor antenna.

The opinions of many experts have convinced us that the
Trirdyn is the Dest receiver ever offered the public regard-
less of price.

Practically every radio dealer can furnish vou Crosley
Radio Sets, including not only the Trirdyn, but the Model
51, a two tube set for only $18.50: the Model V., a single
tube receiver at $16.00: the Model VI at $24.00: the
Super V[ at $29.00; the Model N-J at $55.00 and the
Super NX-J at $63.00.

All Crosiex  regeneratize  scts are Crosiey Builds More Radie Receir-

ticensed  wnder Avmstrons U, S.
Patent Moo 1113119,

Better-Cost Less

ing Scts than any other
turer in the World,

Vastufac-

Radio Products

See this new wonder at vour dealers

THE CROSLEY RADO CORPORATION
POWEL CROSLEY, JR., President
Formerly The Precision Equipment Company and Crosley Manufacturing Company

628 Alfred Street

Cincinnati, Ohio

e e R L T L RN
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Thus ymbol
of quality
I our
rotection

Radiola
Super-Heterodyne

isthe great Radiola for the big
cvents of summer broadcast-
ing. Listen in,at yourothice to
the conventions and the ball
games. Take it everywhere.

It nceds NO ANTENNA—
no ground—no conncctions
of any kind, Has a handle to
lift it by. Tunes in with just
two knobs that you turn to
marked spots on the dials.
‘Tunes out powerful nearsta-
tions_to get the far ones.
wonderful new achievement
in the perfection of its tone—
its sensitivity — and its su-
preme selectivity.
Complete with six Radiotrons
UV-11(99 and ﬁadh)la Loud-
speaker; everything $
except batteries . . 286
¥

External, rotating loop, casily
assembled, larger than_ self
contained loop in Radiola
Supa—Hemodyneéorcxtrcme

reception range. 12.00

Loop AG.814 .

Operates On
Dry Batteries

Waich the radio columns
of your newspaper for the
big convention broadcast

There are many Radiolas at many prices.

Send for free booklet that describes them all.

When the Delegates March In/

No “influence” needed this year for a
gallery seat at the big political conventions!
Get it-all with a Radiola Super-Heterodyne.

When the delegates march in—their ban-
ners streaming; when the bands play and
the galleries cheer—be there with the
“Super-Het.” Hear the pros and cons as
they fight their way to a “platform” for
you. Hear the speeches for the “favorite
sons.” The sudden stillness when the
voice of a great speaker rings out. The
stamp and whistle and shrill of competi-
tive cheering. Hear the actual nomination
of a president.

It used to be all for the delegates’ wives
and the “big” folks of politics. Now it’s for
everybody. Listen in. Get it all! With
the newest Radiola.

“There’s a Radiola Jbr everp purse”

schedules.
Radio Corporation of America
Sales*Offices:
233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 433 California St., San Francisco, Cal.

Booklet.

. RADIO CORPORATION OF AMERICA
Dept. 16 (Address office nearest vou.)
Gentlemen: Please send me your free Radio

 [55)

Radiola
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