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, Due to the tremendous growth of our business, we are forced to move to larger
quarters, where we can give our customers prompt and efficient service and
\ handle a larger variety and greater quantity of select radio merchandise.

SEND FOR OUR FREE BIG BARGAIN CATALOG! |
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eplac . : . L
Block for Brunswick-Radiola receivers For o, g7
e RPA-1 RPA-3 RPA-4 RPA-5 RPA-7

liminator AP 947 AP 950 AP 82 AP 952 AP 991

" Volume Control Rectifier and Power Receiver Assemblies
Potentiometers Amplifier Assemblies Catacombs
Fixed Capacitors

Write Us for Prices

Fenen.

l TR RENT WY3T

BAL RAD
ﬂ!?‘sl-[f?]l:!l SLoCK
MAJESTIC W ELIMINATER

Thiz unit cont un
The [sr.w‘ chokes and

this. blork are " com- BAL-RAD HY VOLTAGE
[ A Surge-Proof Condensers for General Repair and Power-Pack Work s pne
5 . |l1||| to r]u urluna

|teed for 1 89 95| We guarantee thesa condensers for 100 percent. free replacement. Repairmen should | Mulis guar. $4.95

year, Each .
I carry a few dozen in stock. anteed Ea.
g MFD. Jorking Volts ach ordarson
PEERLESS MFD Working Volts  Eact Thord
A.B.C. Power One i 600 & 30¢ Power
| Transformer Two L 600 = 40¢ Transformers
|| Four s 600 o 60e¢ For Replacement in
[ One 0 800 i 50¢ Zenith Sets
f One-half * 300 iz 25¢ 2 p

Brach Bell Ringing Transformer. $ .85 Kolster Condenser Block........
[Bor gse i 4% | Naald Replacement Transformer— Quam Magnetic Speaker........
s “1',""’,”}“"““‘:| Ratigedtls b0 e Y .50 Muter Dynamic Speaker........
amperita voltage won | Philco Power Transformer— [\j.t..-\. l[_!ﬁ S]‘re:ikcr .............
ok price 94.75 Madel 870 oLy ot - - 3.95 Kolster K-6 Speaker.....c...c.u 4,95 ner eun  als
R.C.A. No. 64 Power Trans- Brandes Type "H" Speaker..... 1.45 :Jm‘a:'n:i"i\:’ rl.'.l:[nm‘lrulf.
| EARL & Ruimn o e LS i Ry 4 10.90 R.C.A. No. 103 Speaker Chassis.. 3.25 | 8%, 05|
; PPital\ng:) L_nit!mi Electric Motor ard Turn- 8.6 ?):' ']l’i'“!' I\];{' Hll'f}kfr Chassis..... 2-;‘? Otic prictis P30 50
T ot B e S N N L \ aldwin Rival Unit..c...co0000. : e
if feslomners I’:tcltiil: PHODGYOR . vism i ias e 4.95 \Westinghouse PT Meters........ 1.00 R(‘A('()EII_—,{SORE
|| R.C.A. Power Transformer, Part 4 Gang '(-_-.""“1‘?”-‘_{"'-_ ------------- 1.50 15 ‘Henries
| Mo 8385 e ra e e 3.95 H & H Toggle ?\\'nd!. SRR .20
| RCA. Part No. 8333 v o ens 150 H & l[‘ I(nt.'u'__\‘ Snap Switch., ... .25
RC.A. Part No: 5996. ... s 35 Freed-Earl Wood Knobs. .per doz. 1.00
‘ Zenith Power Transformer...... 3.50 [Insulated Staples...... .per 1,000 .95
our price  $4.50 Zenith Audio Transformer...... .95 lLead-in Wire........ 100-ft. rolls .31 |
T 3 Zenith Output Transformer...... .90 Shielded Lead-in Wire— ff'z??ff”.';'n?ﬁﬂlf’I-Tj-t"ﬂ:l-|
YAXLEY Zenith Inter-Stage Audio Trans- 50-it. rolls, $.60; 100-ft. rolls 1.00 |l B Efim and|
2,000-Ohm former ...... N, s 2yl 1.25 Hook-up Wire........25-ft.coils 12 |:lstance 500 950
\.ﬂlumel Freshman Replacement Trans- Push Back Wire......100-ft. roll .50 |——
Sedigan FOLINEE o:srs i oo s iz e .45 Crosley Crystal Detector........ .15| POLYMET
Crosley double 30 henry Chokes.. 1.50 Sonora 15-Volt Tubes......... ea. .75 | By-Pass Tubu- |
Polymet 2 mid:...... K i .55  Sonora SO-1 Tubes............. 1.€0 | lar Condenser |
Potter 14 mfid. Condenser........ .25 Western Elgctric VT-1.......... 35| -
; - 1o | Crosley Y2 mfd. Condenser...... 2B BH. Type Tubes: .oonmomaanas 1.85 Imid., 200 volts
SR AL 4L, aod prac ZE Choke Terminals n
‘{.Il‘,.'l‘,’.{}“”f;{:m;’:'n] PIGTAIL CARBON RESISTANCES RCA VICTOR Uncased passdc St ‘&i“‘“"a
panels, List . 458¢c Ohm  Obm Ohm Condenser el £
| — 500 15000 10000 1000 Velts D.C. Working Voltage TOGGLE
| This genuine R.C.A. Vietor uncased condenser

pOI.Y“ET l“”” 35“”’” -?”U“” is composed of the highest grade materials. S‘VIT(:H

They ar mpaet and molsture proof, Impreg-
llcgnhm nated in special heat resisting eompound,
i 100% Replacement Guaranteed
! 2 75 i
4700 2 75000 | 1 Mid.coocn i 356 $3.60 dozen
& Midicsantint Sedindaisa She; 5.50 dozen
$1.00 Per doz 4 Mid......ccocuvncnennnnan...B5e.  9.00 dozen
Hi-Volt 1 mfd. Fil- TERMS 20% with order, balance C.0.D, For Electric or |
ter Condenser. 300 ® 279 discount allowed for ful! remittance with ni(r rm'lx'. ' S i
e * NO ORDERS ACCEPTED FOR LESS THAN $2. Battery: Sets,

Volts I,
Each..ov..... 9OC

ﬁLTIMORE RADIO CORP. “JiYoi ™"

20¢ each




Rapto News ror Marcu, 1931

_, with the RT.A~~where Radio Employers

. HIRE/

e
ol
S

Emf’f“rm:r '

anak

RADIO NEEDS TRAINED MEN
Let Us Train You at Home for a Big-Pay Job

ET into the rich field of Radio via the Radio

Training Association. Radio manufacturers,
distributors, dealers are all eager to employ our
members because we train them right, and qual-
ify them for the positions that require better
trained men.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T. A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T, A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

Mail Coupon for No-Cost Training Offer

Membershipsthat need not—should not—cost you
a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T.A.
has done for thousands— and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Dept. BNA-3,4513 Ravenswood Ave., Chicago, Il

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RNA-3, 4513 Ravenswood Ave., Chicago, Il

Gentlemen:

Radio guick.

.jadio Training Association of America

Send me details of your No-Cost Training
Offer and information on how to make real money in
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General view of one section of our Service Department, showing students doing actual work on various Radio Receivers

LEARN RADIO-TELEVISION

NOT By BOOKS Or CORRESPONDENCE- By

Don’tspend your lifeslavingaway in some dull,
hopeless job! Don’t be satisfied to work for a
mere $20 or $30aweek. Let me showyou how to
make real money in Radio—the fastest-grow-
ing, biggest Money-Making Game on earth!

Thousands of Jobs Open
Paying $60, $70 to $200 a Week

Jobs as Designer, Inspector and Tester paying $3,000
to $10,000 a year—as Radio Salesman and in Service
and Installation Work, at $45 to $100 a week—as Oper-
ator or Manager of a Broadcasting Station
at $1,800 to $5,000 a year—as Wireless
Operator on a Ship or Airplane, asa Talk-
ing Picture or Sound Expert—THOU-
SANDS of JOBS PAYING $60, $70 and
on up to $200 A WEEK!!

NO BOOKS .- NO LESSONS
All Practical WorR

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
RadioReceivers, huge Broadecasting equip-
ment, theverylatest Television apparatus,

Talking Picture and Sound Reproduction equipment,
Code Practice equipment, ete. You don’t need ad-

vanced education or previous experience. We give
you—right here in the Coyne shops—all the actual practice and
experience you’'ll need, And because we cut out all useless the-
ory, you graduate as a Practical Radio Expert in 8 weeks' time.

TELEVISION
IS ON THE WAY!

And now Television is on the way! Soon there’ll
be a demand for Thousands of Television
Experts! The man who learns Television now

Instructor explaining principles and operation of a Talking Picture Machine

MAIL COUPON ON OPPOSITE PAGE

& [ A
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Students operating our modern Broadcasting equipment. In the rear you can see our Sound Proof Studio Room

TALKING PICTURES i» 8 WEEKS

Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this great new field.
Get in on the ground floor in this amazing new
Radiodevelopment! Cometo COYNE and learn
Television on the very latest Television equipment.

Talking Pictures - A Great Field

Talking Picturesand Public Address Systemsofferthou-
sandsof goldenopportunitiestothe Trained Radio Man.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelous op-
portunities! Learn Radio Sound work at Coyne on actu-
al Talking Picture and Sound Reproduction equipment.

EARN AS YOU LEARN

Don’t worry about a job! Coyne Training settles
the job question for life. We often have more calls
for Coyne Graduates than we can supply. You Get
Free Employment Service For Life. And don’t let
lack of money stop you. If you need part-time work
while at school to help pay living expenses, we will
gladly help you getit. Many of our students pay nearly
all of their expenses that way.

COYNE IS 32 YEARS OLD

Coyne Training is tested, proven beyond all doubt.
You can find out everything absolutely

Students operating and adjusting our modern Television Transmitting equipment

FOR BIG FREE BOOK

free. How you can get a good Radio job
or how you can go into business for your-
self and earn from $3,000 to $15,000a year.
1t costs nothing to investigate! Just mail
the coupon for your copy of my big Free book!

H.C.Lewls, Pres. RADIO DIVISION  Founded 1899

c OYNE ELECTRICAL

SCHOOL

Dept. 31-8C, Chicago, lllinois

H.C. LEWIS, President 2

Radio Div. Coyne Electrical School
500 S. Paulina St., Dept.3|-8C, Chicago, IIL

Send me your Big Free Radio Book and all de-
tails of your Special Introductory Offer. This
does not obligate me in any way.
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Y far the most important
article in this issue of
Rapio News, from the view-
point of the engineer and ex-
perimenter, is that describing
the comments of leading radio
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[will train you

$100 a week

"My earnings in Radio
are many times greater
than I ever expected they
would be when 1 enrolled.
They seldom fall under
£100 a week, If your
course cost four or five
times more I would still
consider it a good invest-
ment."

E. E. WINBORNE

1267 W. 48th St.,

Norfolk, Va.

Jumped from $3% to
$100 a week
“Before I entered Radio
I was making 235 a week.
Last week I earned %110
servicing and selling
Radios. I owe my success
to N. R. I. You started
me off on the right foot,"
J. A. VAUGHN
4075 South Grand Blva.,
St. Louis, Mo.

£
3

Nl

$500 extra in & months
“In_ looking over my
records I find I made #500
from January to May in
my spare time., My best
week brought me #107. .
I have only one regret
regarding your course &
—I should "have taken =
it long ago.” -
HOYT MOORE
R. R. 3, Box 019,

Indianapolis, Ind.,

at home

_pIG PAY

If you are earning a penny less than #50 a week, send
for my book of information on the opportunities in Radio.
It is free. Clip the coupon NOW. Why be satisfied with $25,
$30 or §40 a week for longer than the short time it takes to
get ready for Radio.

Radio's growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a 22,000,000 to
a $1,000,000,000 industry. Over 200,000 jobs have been ecre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-
ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadeasting stations use engineers, operators, station
managers and pay 21,800 to 25,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to £15,000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of §s35
to %200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $i0 to £100 a week.
There are many other opportunities too. My book tells you
about them.

S0 many opportunities many N. R. I. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course 1 send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making $200 to £1,000 for hundreds of N. R. L
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments, Wired Radio, Radio's use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfled with my Lessons
and Instruction Service upon completing.

©4-page book of information FREE

Get your copy today. It tells you where Radio’s
good job: are, what they pay, tells you about my
course, what others who have taken it are doing
and makinz. Find out what Radio offers you, with-
out the slightest obligation. ACT NOW.

J. E. SMITH, President
National Radio Institute Dept. ICR
Washington, D. C.

Pioneer and World’s
Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio’s growth.
We occupy three hundred
times as much floor space
! now as we did when or-

ganized in 19014,

Radio Job!)

less Find out about
this quick way to

Our Own Home %

You ean build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work, This makes learning
at home easy, fascinating,
practical,

Back view of 5 tube
Screen Grid A. C, tuned
Radio frequency set—
only one of many cir-
cuits you ecan build
with my outfits.

73

will giveYoumy new 8 OUTFITS
of RADIO PARTS for ahome
Experimental Laboratory

am doubling and tripling the

salaries of many

in onc year and

J. E. SMITH, President,

National Radio Institute,
Washington, D. C.

Dear Mr. Smith:

request does not obligate me,

Name

Address

Send me your book. This

B | e Uy OV S State

Dept. ICR
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cAn Announcement

‘ N TITH this issue, Mr. Arthur H. Lynch,
who has guided the editorial policy of
Rapro NeEws for the past two years,

takes leave of this publication and its readers

but not, we are glad to be able to announce,
of the science and art of radio. For Mr.

Lynch, in his future endeavors, we of the or-

ganization and you our friends and readers

join, I am sure, in the best of wishes and the
highest of hopes.

With the next issue of Rapro NEws, Mr.
Laurence M. Cockaday, whose name is suffi-
cient introduction to every old-timer in radio,
will assume Mr. Lynch’s responsibilities as
Editor of this magazine. As inventor of the
famous four-circuit tuner, the Cockaday tone
filter and many other devices; as former
Technical Editor of Popular Radio and other
publications; as one of the first broadcasters
in the world, Mr. Cockaday has been for
twenty vears an outstanding figure in radio.
Alike among old-time “hams,” among design-
ers and makers of radio equipment and among
the newest crop of listeners to modern broad-
casting and experimenters with modern tele-
vision, Mr. Cockaday’s achievements are well
known. He will continue as Lecturer on
Science in the School of Commerce, Accounts
and Finance of New York University.

The policies of Rapro NEws remain un-
changed. This magazine will endeavor to
present, authoritatively and impartially, news
of every important development in the radio
field. To present clearly and accurately the
scientific background of these developments
will be one of our especial cares. Endeavors
to foresee, imaginatively but sanely, what will
happen in the future is a duty which the well-
known dangers of prophecy will not induce
us to shirk.

This magazine will be, as always, your maga-
zine; the mouthpiece, the Forum and the in-
forming friend of manufacturer, amateur,
serviceman and radio scientist. If you know
anything that we can do to make Rapio NEws
more useful to you or to everybody. Mr.
Cockaday asks me to beg vou to take your
pen in hand and write him what you think.

GUY L. HARRINGTON
Vice-President,

which will come under our Editorial gui-

dance. The issues between June 1929 and
March 1931 have been wrought with a view
to following an editorial policy fixed in ad-
vance, which seemed to us to be sound.
Apparently, if we may judge by the result,
this policy has been very satisfactory to our
readers and advertisers alike. We take a great
deal of personal pride in what has happened
to Rapio NEws since the June 1929 number,
and we feel sure that the continuation of this
policy will result in even greater improvement
in the future.

The American Radiostat Corporation, which
is a subsidiary of the British Radiostat Cor-
poration, has been organized with the view
to taking care of the interests of the British
Radiostat Corporation in America. I have
accepted the invitation of the Board of Direc-
tor to become Vice President and a Director
of the American corporation.

John B. Brennan, Jr., who has been asso-
ciated with me for a number of years in the
editorial and technical departments of radio
magazines, has accepted an invitation to come
along with me.

We are leaving the reins of Rapro NEws
in the hands of an old friend whose reputation
and ability are in the first rank. Mr. Cocka-
day has our sincerest wishes for success in
this enterprise at which he is an old hand.
We feel certain that his expressed continuance
of our present editorial policy will result in
a similarly satisfactory magazine for our
readers.

In bidding you adieu, we wish to express
our sincere gratitude for the patience with
which you have accepted our effort and the
very great encouragement which you have
given us through your correspondence.

ARTHUR H. LYNCH

THIS is the last issue of Rapio NEws

£
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R

PPORTUNITY

The great Radio Industry,
because of its amazingly
rapid growth, is today
badlyin needof hundreds

of “trained” men to fill

7 TOO GOOD

I~

7O MISS!
7 e
\! spare time, and at a very nominal cost,

for these better paying jobs in Radio,
Talking Pictures and Television.

The Institute’s Course of home-train-
ing was planned, written, and is

its more responsible jobs

actually supervised by an Advisory
Board made up of prominent and

in Radio, TalkingPictures,
and Television work.

Offered by the Worlds % -..‘.

Fastest Growing Business

highly paid engineers and executives,
each of whom is actively connected
with some big Radio concern.

To qualify for these jobs men
must know Radio as they know their A B Cs. They must
know the theory as well as the practice, and be able to
teach other men some of the things they know.

To such men the great Radio industry offers a wonderful
opportunity for steady work at exceptionally good pay,
now, and early advancement to still better jobs as a future.
It is, in fact, the chance of a life-time for ambitious men.

But first these men must be trained, for no ordinary
knowledge of Radio will do.

The Radio Industry, itself, has no time to train these men.
It is growing so fast, and changing so fast, that its manufac-
turers and jobbers have all they can do to keep up with
the trend of the times, by improving their methods of
manufacture and distribution.

So the training of men for these jobs has become the task
of the Radio and Television Institute, of Chicago.

As few men can afford to quit their work and get this
Training at some University or Technical School, the
Radio and Television Institute has been organized to train
such men at home — no matter where they live,—in their

This means that your training will be right, because these
men, working with big Radio concerns, know exactly what
the industry needs in the way of “trained”’ men, and ex-
actly how you should be trained to meet that need. And
this Advisory Board will have complete supervision over
your training from the day that you become a student of
this Institution.

For this reason, prominent Radio men, everywhere—and
our country’s largest and most important Radio Trades
Associations — are unqualifiedly endorsing this home
training, and recommending it to men whom they want to
see make good in Radio work.

So, if you are ambitious—if you are making a cent less
than $75 a week—investigate.

Find out for yourself all about this amazingly easy Course
of home-training, and also all about the wonderful oppor-
tunities for “‘trained” men in this, the world's fastest
growing industry. Everything is fully explained in the
Radio and Television Institute's “'Opportunity” book.
Send today for your copy. It's free.

Sy e R T P S W e IR o P e P SO E e P R el

RADIO AND TELEVISION INSTITUTE, Dept. 843

2130 Lawrence Ave., Chicago

Wit"louthobligati?n- of any kind please send me a copy of the Radio Opportunity Book. | am interested
in your home-training and the opportunities, you say exist in the great field of Radio, for “trained” men.

R et < L

ADDRESS__
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Mr. Joseph 1. Heller, author of this article, is shown with some of
the apparatus used in making home recordings

How to Build a
Simple Recorder

audio transformer it can be changed very easily
into a microphone transformer by winding about
300 turns of No. 26 wire over the secondary
coil of the transformer. The output amplifier
should be equivalent to two —45 type tubes in
push-pull. Fortunately, the receivers in most
homes are equipped with an amplifier of this
type.

In recording the voice or music with the
microphone, the output of the —45 push-pull
tubes should be sent through the ordinary out-
put transformer which has a secondary im-
pedance of from 2,000 to 5,000 ohms. The
output can be fed into practically any phono-
graph pick-up which then becomes a cutting
head. In our experiments with the device we
tried practically every type of pick-up available
in New York City,.and found that they all

ITHIN the last few months several radio receiver
manufacturers have incorporated a device in their

receivers which will undoubtedly en

the enjoyment to be derived from the radio set. Un-

fortunately, however, this latest improvemen

when many people have receivers which, while satisfactory in

every respect, do not incorporate the device.
of this article to inform those of our
readers who are accustomed to building

work almost equally well.
type tested gave perfectly satisfactory results.

For those who have radio sets having a phonograph turn-
table and pick-up device included, we would suggest the follow-
Procure several of the new home recording
records. They are double-faced and look like the miniature
standard hard-rubber records. They are inexpensive and can
be bought in almost any music or radio store.

hance and extend
ing procedure.

t came at a time

It is the purpose

things for themselves as to the exact
way in which they can construct this
unit. It can be built very inexpensively
and with very little trouble. In most
cases it is entirely possible that there
will be enough apparatus and parts in
the experimenter’s junk box to make it
unnecessary to buy a single thing. Fun-
damentally, this device, for home re-
cording, consists of a microphone or
phonograph pick-up, or both: an input
transformer for either microphone or
_ pick-up, or both; a suitable amplifier
and a suitable power amplifier.

On the microphone depends, to a
great extent, the type of recording
which can be obtained. It should
therefore be of the hest type that its
use warrants. A very good microphone
can be bought for $6.00. A better one
will cost $25.00 or thereabouts, The
input transformer fed by the micro-
phone should be of some standard make.

ALKING movies for the home is
a coming thing, bound to grow fto
greater proportion as we learn more
about the really simple techmnique in-
volved in recording sound on records.

To experimenters and custom-set
builders this activity opens up a brand
new field for the exercise of the in-
quisitive natures. Servicemen will not
be slow to recogmize the opportunity
for increased sales of parts and com-
pleted units by which home record-
ing can be accomplished.

The apparatus described by Mr.
Heller is simple to build and not at
all difficult to operate and as the
builder becomes more adept in the
technique of its operation he can really
provide himself with talking movies of
his relatives, his friends and himself
with a degree of perfection which is

quite satisfactory.
Tue Ebpitors.

If, however, you have available a good

Even the poorest

Remove the
phonograph pick-up leads from their
binding posts and turn the radio set on.
Tune in some program which you would
care to record and plug the phonograph
pick-up leads into the output posts of
the amplifier. This procedure assumes
that the output transformer is arranged
to feed into an ordinary speaker. Ii
the output transformer is not of this
tvpe, but is made to feed directly into
the voice coil of the speaker, it will not
be possible to record as outlined above.
(In a subsequent paragraph we shall tell
how recording can be accomplished in
this case.) Press the phonograph record
down upon the turntable in the proper
position and move the pick-up arm on
to the record, The volume should be
turned on rather high, although no dis-
tortion should be permitted. A weight
of approximately 2 pound should be
tied to the top of the pick-up while re-
cording. The ordinary phonograph
needles will not be suitable but you can
procure recording needles at the same
time that you get the records. These

)
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Figs. 4, 5 and 6 show respectively the circuit for a visual volume indicator, microphone-amplifier-pick-up circuit and
the connections to be used for double-button microphone

for Home Lalking Movies

With a few simple pieces of apparatus, in addition to the audio amplifier in
your radio receiver, you can make your own voice or music-recording device.

T his outfit, when completed, can be

used to extremely good advantage in

synchronizing sound with home movies. Last month’s Rapio NEwsS described
several commercial forms of home talking movie outfits

By Joseph I. Heller*

needles have their shanks colored red and may be used for both
recording and playing.

The “Play Back”

At the first trial allow just a small portion of the recording
surface to be covered, then connect all units just as they were
before and proceed to play the recording just as you would an
ordinary record, remembering, however, to remove the weight.
If there is a

In the “play back” you can learn many things.
loud, scratching noise, the weight has been
too heavy. If the sound is not as loud as
that on an ordinary record, it may be due
to one of several reasons; either the signal
was not loud enough or the weight was not
heavy enough. Try the other side of the
record and listen carefully to the needle as
the recording takes place. If there is a
scratching or buzzing sound, place your
finger lightly on the pick-up while it is on
the record and determine whether pressure
of the fingers can remove the buzzing

*Chief Engineer, Wireless Egert Engineering

Co., Inc.

sound. If it does, add some more weight. Three or four trials
will enable you to judge just how much weight and how much
volume are necessary to give you the best results. With a good
radio, the experimenter will be very much surprised at the re-
sults obtained. The recording, in most cases, will be almost
as good as electrically cut records. In fact, we have been able
to make recordings using a good radio set and pick-up during
which we played the record and the radio alternately and no
difference was noticed in the tone.

For those of our readers who might care to make this unit a
permanent feature of their set, we would
suggest studying Fig. 1, which explains the
switching system. For those whose ampli-
fiers have output transformers feeding di-
rectly into the voice coil of the dynamic
speakers, Fig. 2 shows the method of con-
necting an external transformer to the de-
vice in order to (Continued on page 841)

Below, from left to right, is shown the

external view of the microphone amplifier,

the visual volume indicator and a rear,
inside view of the microphone amplifier
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/s American

Gen. Charles Saltzman

ACK in 1920 when radio
broadcasting was first intro-
duced, the “problem™ of

who would ultimately pay
for it was immediately recognized.
Doctors, lawyers, communication
magnates, editors, magazine and
newspaper publishers, and many
others, puzzled by the thought that,
though this new medium was en-
tirely worth while, it might be dif-
ficult to locate a sugar daddy who
would keep it in a suitably luxuri-
ous fashion, drew up many pro-
posals.

Some very bizarre prophecies
were made and some very interest-
ing conjectures were entertained by many of the political big-
wigs because they recognized in radio a particularly strong
weapon in carrying their story to their constituents.

In some circles there is a very rapidly growing tendency
which indicates that there are some who consider our method
of handling the broadcasting situation most unsatisfactory.

England has established a broadcasting policy which is com-
pletely different from ours and, although it may serve England
quite well—and we have our doubts about that—it would not
get to first base in America.

Canada has, up to the present time, been operating on a
policy which in most respects is very similar to our own. But
lately a group of influential Canadians has become interested
in the project of establishing a Government-owned and operated
system for broadcasting in Canada, similar to the English sys-
tem and directly counter in principle to the system we employ.
The entire analysis of the Canadian situation, prepared for us
by Martin Codel, the representative of Rabro News at Wash-
ington, D. C., gives us a picture of the proposed Canadian
set-up.

dej—

“In England, broadcasting is con-
trolled by one corporation. I have
listened to British broadcasting.
I think that the corporation gives
the public what the corporation
thinks the public ought to hear.”

By Arthur H. Lynch

Canada’s Radio Revolt

“Spontaneous, vigorous and bearing the endorsement of some
of the best men and minds in Canada, is this movement for the
reorganization and nationalization of the Canadian radio broad-
casting structure launched by the newly formed Canadian Radio
League. To American radio listeners, broadcasters and govern-
ment officials it bears tremendous significance, for in some re-
spects it represents a revolt against American broadcasting
practices under what United States Senator Dill has aptly called
‘Radio by the American Plan’

“Ultimate success of the Canadian Radio League’s campaign
will mean the establishment on the North American continent
of a somewhat modified counterpart of one of Europe’s great
broadcasting systems, the British Broadcasting Corporation.
The plan contemplates government ownership and operation
of the radio, pure and simple, though the Canadian govern-
ment monopoly would be given the powers of a private enter-
prise and kept as free from political sway as is the British
Broadcasting Corporation under its charter.

“Success of what the Ottawa Citizen calls ‘Young Canada’s
Cause’ will mean, moreover, that there will be established fo
the north of this country—but within tuning range of Ameri-
can receiving sets, since the basic
Canadian stations must necessarily
be of extremely high powers to
serve the Dominion’s widely scal-
tered population —a system of
broadcasting free of all advertising
except the more refined forms that
are undertaken, as are most of the
programs on the American net-
works, by the leading national ad-
vertisers primarily - for good-will
purposes.

“The Canadian Radio League’s
plans do not contemplate eliminat-
ing advertising sponsorship, but
minimizing it. Presumably, al-
though the League’s report does not
say so, the new government broad-
casting organization would be sup-
ported by such indirect advertising
but also very largely by license fees
on receiving sets, as in England.
The British Broadcasting Corporation, however, carries no ad-
vertising whatever. Canadians must now pay an annual re-
ceiver license fee of only $1.

“Practices that have grown up under the American system
are cited over and over again in the Canadian Radio League’s
pronunciamento as ‘horrible examples’ to be avoided in re-
ordering radio in the Dominion. And these Canadians resent
the fact that *American stations cover the whole of Canada’ and
that ‘only three out of five Canadian families can hear Canadian
programs.” Even the Canadian programs are unsatisfactory,
for ‘the programs of the best quality are few and the majority
of them are mixtures of advertising announcements and phono-
graph records.” Referring as well to Canada’s present 70 broad-
casters as to the American influence, the report remarks:

*“ ‘Canadian public opinion. so far as it may be influenced
by the radio, is in the hands of irresponsible authorities, how-
ever public spirited, and is at the mercy of American chains.’
This indictment is aimed primarily against Canada’s own broad-
casters and incidentally to those in the United States, but the
Ottawa Citizen goes even further in expressing its fears of

Ty
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‘Droadcasting
Fconomically Sound?

Should we be taxed for radio, as they are in England and as they seem
to wish to be in Canada, or should we continue to let revenue
from advertising foot the bill?

the American radio invasion: ‘Commercial interests in the conservatives here who believe that there is no enjoyment to

United States are debasing this new gift of engineering science
to the Hollywood level. . . . The Canadian radio field will be
absorbed into the American orbit, just as surely as the motion
picture field has been absorbed, unless there is national action
through Parliament to hold the fort, during the experimental
years ahead, under public ownership.’

“If any American believes that there is little of substance
behind this radio revolt in Canada, let him glance at some of
the names making up the council of the Canadian Radio
League: Louis St. Laurent, president, Canadian Bar Associa-
tion; Col. J. H. Woods and W. M. Birks, past presidents,
Canadian Chamber of Commerce; Dr. W. Harvey Smith, presi-
dent, British Medical Association; Tom Moore, president,
Trades and Labor Congress of Canada; F. W. Wood, president,
United Farmers of Canada and director of the Canadian Wheat
Pool; Fred N. Southam, president, Southam Publishing Co.;
Gen. Sir Arthur Currie, principal, McGill University; Dr. R. C.
Wallace, president, University of Alberta and the Asso-
ciation of Canadian Clubs; the Rt. Rev. Arch-
bishop Matheson, former Primate of all
Canada, and nearly twice as many more
persons equally prominent. As if their
endorsements were not sufficient, the
Canadian Radio League publishes
a list showing that the leading
national clubs and associations
and several score leading Cana-
dian newspapers are on rec-
ord in support of a national
system of broadcasting for
the Dominion.”

Is Canada Wrong?

Amos

We wonder just how famil-
iar the gentlemen suggesting
this radical departure are with
actual conditions in the ether
as they affect the average
listener-in and how well they
are qualified to act in a broad
and impartial manner in this work.
We fear that a large percentage of
them may well be placed in "that

be had from a radio receiver because whatever good might
come from it is overbalanced by the unwelcome and more or
less blatant ballyhoo for someone’s soap, lipstick, cigarette,
flesh reducer, or what not?

There is much to be said for their position and we agree
that a great many of the broadcast programs forced into the
American homes would create a.very much more friendly atti-
tude toward their sponsors if the proportion of advertising-to-
entertainment were not only materially reduced but the charac-
ter of the advertising itself very completely altered.

Examples of good and poor types of advertising programs
may be heard almost any night. Our contact with the listen-
ing public, particularly those who take their radio listening
seriously, indicates that a perfectly delightful entertainment
feature can be made to produce extremely bad will by the in-
jection of advertising material which the audience itself be-
lieves to be in poor taste. This contact with the listener-in

also indicates very definitely that the old-fashioned

bugaboo built around direct advertising need

no longer be feared. Doubtless the average

listener-in would very much rather hear

a very brief but at the same time very

well-placed piece of direct advertis-

ing than have forced on him the

very thinly veiled, and generally

most futile attempts at stage

setting and transparent dis-

guise designed to introduce

air advertising by what radio

script writers believe to be
subtlety.

What They Do in
England

In order that we may
have a much more compre-
hensive idea of what broad-

casting conditions are like
abroad, so that we may not
judge too harshly the efforts in
this country, it is interesting to
observe what is happening in Eng-
land, where a system somewhat simi-

Andy

group of individuals who are
amply supplied with this
world's goods and who are im-
bued with a viewpoint which
we believe to be extremely
conservative. We wonder how
many hours a day these gentle-
men listen to broadcast pro-
grams, if they listen at all
Isn't it very likely that from
their very stations in life we
can assume that they are one
with correspondingly wealthy

What are the rights of broadcasters against thea-
tres, dance halls, hotels, railroads who use their
programs to attract the public for commercial
reasons? Louis G. Caldwell, former general
counsel for the Federal Radio Commission, cites
the case of Amos 'n" Andy, whose popularity
threatened the box offices of theatres and vaude-
ville houses until those resorts installed loud
speakers and offered the noted black-face team
as added attractions, advertising the fact. The
advertiser who paid heavily for the program did
not even have the satisfaction of receiving credit,
Mr. Caldwell notes, for the theatres tuned out
the advertising part of the program

lar to that proposed for Canada
has been in use for several
vears. The British Broadcast-
ing Corporation is a broadcast-
ing monopoly operated under a
special Government charter.
Every user of a radio receiver
in England must pay an annual
tax of two and a half dollars.
The income derived from this
is split between the Govern-
ment, for relief of taxation.
the (Continued on page 828)
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All Abour Frequency
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Photographs courtesy General Radio Company
A seven-meter wavemeter

HE problem of measuring the

frequency of a radio-frequency

current became of importance

with the very inception of radio as
a means of communication, but in those
first yvears of radio’s development the
need for accurate measurements was not
very great. The passing years have
seen, however, a rapidly increasing need
for measuring frequency with a consid-
erable degree of accuracy. The various
radio communication bands are now so
generally used it is essential that trans-
mitters be tuned accurately to the as-

signed frequency or band of frequencies. A precision condenser used in wave-
meters requiring a high degree of ac-
curacy in dial adjustment

A number of devices have been de-
vised to enable one to determine the
frequency of a radio-frequency oscilla-
tor or to determine the frequency of an incoming signal. Some
of these devices are capable of quite accurate calibration,
whereas others are of such a nature that they are only useful
where a rough idea of the actual frequency is required. In the
following notes a number of the various methods for measuring
frequency are discussed with respect to their accuracy and
practical use in the hope that the discussion may prove helpful
to short-wave and broadcast experimenters. We do not intend
to give constructional data on the various instruments for ex-
cellent constructional articles have been published in Rapio
News and other publications.

Erequency meters naturally divide themselves into two
classes:

1. Those used for measuring the frequency of a transmitter.

The amateur’s wavemeter ranging from
14 to 240 meters

2. Those used for generating a cur-
rent of known frequency.

Practically we will find that many of
the units in the second class can, by
means of a somewhat different technique
of operation, be used for either purpose.

It is but natural that a discussion of
the subject should start with a consid-
eration of the simple wavemeter, Fig. 1,
consisting of a coil L and a condenser
C1. By using the correct constants for
the coil inductance and the condenser
capacity the simple wavemeter may be
used at any desired frequency; in all
cases it is best to use a straight-line fre-
quency condenser (or one having ap-
proximately such characteristics) so
that a reasonably straight-line calibra-
tion curve of frequency against dial setting will be obtained.

When such a wavemeter is used without any indicating
device we must depend for indications of resonance upon the
eifect of coupling between the wavemeter and the receiver or
oscillator in whose circuits are flowing the currents the fre-
quencies of which are to be determined. In the case of a
receiver the decrease in signal strength can be used to indicate
when the wavemeter is in tune with the signal and then by
means of a calibration curve the frequency of the signal can
be determined. In all cases the coupling between the set and
the wavemeter should be as loose as possible; practically, this
means that the wavemeter should be placed as far as possible
from the receiver. If this is done the point on the wavemeter
corresponding to resonance will be indicated more sharply and

The circuits and curve below illustrate typical simple wavemeter circuits fully explained in the text
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Mea‘surements

By

James Martin

and Meters

To the amateur, the experimenter, the laboratory technician or the service-

man nothing is quite so important as the accurate determination of

frequency by reliable, well designed instruments. In this article the author

explains the importance attached to accurate frequency measurement and

describes some of the accepted forms of efficient frequency meters, includ-

ing wavemeters, r.f. oscillators, monitors and crystal controlled frequency
meters

greater accuracy can be obtained. When the simple wavemeter
is used to determine the frequency of an oscillator the change
in antenna current or plate current meter readings can be used
to indicate resonance. If the wavemeter is placed very close
to the transmitter, a change in antenna current or plate current
will be indicated all the time the wavemeter circuit is in tune
or partially in tune with the oscillator frequency, and fairly
exact determinations of the frequency will be difficult—we
might say impossible. Again the solution is to increase the
distance between transmitter and wavemeter until a very sharp
indication is obtained; when the coupling is made very loose
one small sharply defined change in antenna current or plate
current will be found and the accuracy with which the wave-
meter may be set to resonance is greatly increased.

A number of different types of indicators can be used with
the simple wavemeter to show resonance. Several of the
more common methods are illustrated in Fig. 2. At A we have
a hot wire or thermocouple meter M directly in the tuned
circuit, at B a small flashlight
lamp is used to show resonance,
at C resonance is indicated by
a small lamp placed in series
with a single-turn loop placed
adjacent to the wavemeter coil.
All these arrangements, circuits
A and B especially, have the
disadvantage that they intro-
duce additional resistance into
the wavemeter circuit so that
the exact point of resonance is
more difficult to determine. If
a simple wavemeter circuit is
to be used, it is generally best
that dependence for resonance
indications be placed on noting
a change in receiver output, or

A portable radio-frequency
oscillator for generating r.f.
oscillations

plate or antenna current readings in the case of an oscillator.
Greater accuracy can almost invariably be obtained in this
manner than would be the case were some indicating device
used in the wavemeter circuit.

If a simple wavemeter is well designed with good, low resis-
tance, sturdy coils, its inherent accuracy may be very high,
but even in such cases the peak of the resonance characteristic
is so flat (comparatively speaking) that the accuracy with
which the dial may be set to resonance is far less than the
inherent accuracy of the wavemeter. Anyone who has worked
with the ordinary wavemeter is aware of the difficulty in accu-
rately setting it at resonance. This is true no matter what type
of indicating circuit is used, although, of course., those which
introduce a minimum amount of resistance into the wavemeter
circuit are the best. To get away from the difficulty of prop-
erly adjusting a wavemeter to resonance, engineers of the
General Radio Company developed what was termed the incre-
mental capacity method of indicating resonance. The circuit
of such a wavemeter is shown
in Fig. 3. It consists of a coil
L and a condenser C with an
indicating meter M (the con-
denser shunted across the me-
ter is used simply to make the
meter indications more con-
stant over the entire band
covered by the wavemeter)
and in parallel with the tun-
ing condenser C is a push-
button and a small capacity
Ca.

When testing for resonance
by means of this circuit the
main tuning condenser C is
slowly adjusted and the push-
button switch is opened and

More complicated circuits
for frequency-determining
instruments

_Photograph courtesy
General Radio Company
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Photograph courtesy Wireless Egert Engineering, Inc.

‘Three types of frequency-measuring
equipment, an oscillator, wavemeter
and monitor

(Right) A station frequency meter em-

ploved at transmitters to determine ac-

curacy of adjustment of the emitted
frequency

closed. There will be found an adjust-
ment of C where the meter reading does
not change whether the push-button is
closed or open. Under this condition
the reading of the dial can be used to
determine the frequency from the proper
calibration chart.

The principle of the method can be
understood by reference to Fig. 4,
which shows the resonance curve of an
ordinary tuned circuit. There are two
values of capacity, C1 and C2, both of
which cause the same current to flow in
the circuit. Cl1 represents the capacity
slightly less than CO, the capacity nec-
essary to tune to resonance, and C2 rep-
resents a capacity somewhat greater
than that necessary to tune to resonance. In tuning the wave-
meter the correct adjustment indicated by no change in the
meter reading with push-button opened or closed is obtained
when the main tuning capacity has a value equal to Cl so
that when the push-button is pressed, placing Ca (Fig. 3)
across the circuit and thereby increasing the total capacity to
C1, we reach a point on the opposite side of the resonance
curve where the current is equal to that obtained with Cl
alone.

The ability of this method to give accurate indications is due
to the fact that the adjustments are actually made along the
sides of a resonance curve where a very slight change in ca-
pacity produces a large change in current. For this reason the
condenser dial can be adjusted much more closely than would
be possible were an attempt made to actually tune to reso-
nance. The precision with which frequency measurements
may be made with a wavemeter of this type is very high, ap-
parently in the order of one part in twenty thousand. This
means that an oscillator may be set within one thousand cycles
of a desired frequency around twenty thousand kilocycles or 15
meters. A transmitter may be adjusted within a few hundred
cycles in the region around 3,000 kc. or 60 meters.

In using a wavemeter of this type care is required, since it
depends for its operation on nof tuning the wavemeter circuit
to resonance with the source of operations. Under such con-
ditions the reactive impedance of the wavemeter circuit may
be reflected into the oscillator circuit and thereby alter the
effective impedance of the oscillator circuit and hence change
its frequency. For this reason this type of wavemeter must
be used with care and with as small a coupling between the
oscillator and the wavemeter as is possible.

The wavemeter in one of the forms described in the pre-
ceding paragraphs is about the only device that can be used
by itself to indicate frequency. Other methods of determining
frequency involve the use of oscillating wavemeter circuits.
Such circuits will now be described.

Oscillating wavemeter circuits depend for their operation on
the phenomena of beat notes. As most readers know, when-

(Right) Circuits for crystal controlled oscillators, monitors and
calibrating receiver circuits

Photograph courtesy General Radio Company
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ever two radio-frequency currents are impressed on a detector
circuit a beat note is produced whose frequency is equal to the
difference in frequency between the two r.f. currents. If the
two r.f. currents are 1,000 cycles apart, then the beat note
frequency is 1,000 cycles. If one frequency is held constant
and the other is varied the beat note is first heard as a high
audio frequency which gradually drops to zero when both cur-
rents have exactly the same frequency. As we continue to
vary one frequency the beat note again rises and finally passes
out of audibility. Consequently, if we set up an oscillating
tube circuit and calibrate the condenser dial in frequency as
we would a wavemeter we can determine when the oscillating
wavemeter is exactly in tune with the
signal whose frequency is to be deter-
mined, by listening to the beat note in
a detector circuit and adjusting the
wavemeter dial to give zero beat.

Various circuits can be used in the
design of an oscillating wavemeter. The
circuit of Fig. 5 shows.one which is
really a single-tube receiver, with the
difference that the tickler or feedback
coil L2 is fixed rather than variable; the
number of turns on the tickler should
be adjusted to make the circuit oscil-
late with fair uniformity over the band
it is desired to cover. Determination
of the proper number of turns can best
be done by “trial and error.” As a
general rule it will be found that the
higher the frequency band the greater
the number of tickler turns L2 requires
with respect to the number of grid turns
of L1.

The circuit of Fig. 5 does not, how-
ever, yield to very accurate or perma-
nent calibration and a much better and
simpler unit can be built using a dyna-
tron circuit. The circuits of two dyna-
tron oscillators, one for d.c. and one for
a.c., are shown in Figs. 6 and 7. They make use of screen-grid
tubes operating at such voltages that they have negative resis-
tance characteristics. Under such conditions the tube will
oscillate if a tuned circuit is placed in the plate circuit. The
dynatron circuit, in addition to being simple because it re-
quires no tickler coil, has the advantage of a very high order
of frequency stability. In fact, much better frequency sta-
bility can be obtained from the dynatron circuit than from any
ordinary oscillator circuits using three-element tubes. Its
stability is stated to be comparable to that of a crystal with
temperature control. This allows it to be used for precise
measurements, since it can be calibrated and will hold its cali-
bration over long periods of time. (Continued on page 857)
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Antennas, Frequency Adjustments and Monitors

A front view of the completely shielded
$=W monitor

for The “Junior

lTransmitter’

Before the amateur is legally permitted to transmit
a signal he must first know that his transmitter is
tuned to some frequency within the waveband
allotted by the Government to the use of the “hams.”
In this third successive installment on the construc-
tion and operation of the “Junior Transmitter” our
friend Gus instructs his charge on the business of
erecting the proper type of antenna and accurately

b

tuning the transmitter to a frequency within the
assigned amateur band and describes the construc-
tion of a simple monitor by which to frequently

PArT THREE

g ELLO, Gus. How's the boy today?
me with the aerial?”

“Not only that, but with the monitor. Don't get
that expression on your face—you need a monitor and you're
going to have one before that transmitter perks, The way you
act anyone would think you were lazy. Come on, snap out of
it, let's string wires.”

“I have the wire and a flock of insulators. There are a
couple of sticks up on the roof we can use for masts and we're
all set.”

“Before we go up on the roof let’s figure out what kind of
an antenna you're going to have.”

“Do antennas have ‘kinds.” What's this, another lecture on
the theory of radio telegraphy?”

“*Nope. Just a conference to decide
what kind of decorations we're going to
put on your roof. And as far as ‘kinds’
go, there are three that concern you,
the Zepp., or Zeppelin feed; the Hertz
single wire feed and the doublet. The
doublet isn't so practical for our purposes because of the con-
venient coil forms we used in building vour transmitter. If
vou had heavy copper tubing coils, then the doublet would be
practical but we didn’t use those because we wanted quick
changeover. However, dig out your little note book and file
these formulae away in case you ever want to use the doublet.
The doublet looks like this (Fig. 1). You'll notice that we
have four factors involved. the length of the antenna L, the
coupling C. the clearance of the feeder from the antenna X
and the spacing of the feeder S. Here are the formulas for
these factors:

Ready to help

By Don

492.000
Length in feet = x 0.95
Freq. in k.c.
The final factor 0.95 is for the band
28,000 k.c.

from 3000 k.c. to

492.000

Coupling feet = x 0.24
Freq. in k.c.
492,000

Clearance feet = —————  x 0.30

Freq. in k.c.

check the transmitter’s frequency

Explanation

Spacing S, is S = 98 times the diameter of the wire used.

No. 12 wire is 0.080 inches.

No. 14 wire is 0.064 inches.

Therefore the spacing for No. 12 wire would be 98 x 0.080
or 7.84 inches or 734 inches.

And the spacing for No. 14 wire would be 98 x 0.064 or
6.272 inches or 64 inches,

“The doublet antenna is hooked on to the transmitter by
clips on the plate coil that are adjusted at the time of tuning.
An alternative is to use an antenna tank with the clips on the
tank coil (Figs. 2a, 2b). A .002 condenser is inserted in series
with each side of the feeder to keep the
high voltage out of the system. 600
volts can be painful if one comes in
contact with it or a grounded feeder or
antenna would cause a lot of damage in
the transmitter.” It is well to keep this
in mind at all times.

Bennett

The Zepp Antenna

“The Zepp feed was explained by Schnell in the December
issue of Rapio NeEws. He also explained the Hertz, both of
them excellently. On page 557 he gives the layout of a Zepp
(Fig. 3). showing a half wave radiator (the antenna proper)
with quarter wave feeders. If this were straightened out we'd
have a full wave antenna but as the two quarter wave feeders
parallel each other at a relatively close distance, they cancel
out and the half wave radiator represents our working fre-
quency.

“Authorities differ somewhat on the formulae for comput-
ing the antenna length (radiator). Windom and Lamb give it as

468,000
L— while Schnell gives the figure 471,000 in
Freq.in k.c.
place of the 468,000 of Windom and Lamb. Likewise in the
formula for computing radiator length from wavelength, there
are differences of opinion, Windom using the formula: Length in
feet equals wavelength in meters times 2.07, while Lamb uses the
factor 1.56 and Schnell gives 1.57. In the case of the first
formula, I cannot see that any great losses can occur as at
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Fig. 1. The “doublet” antenna—refer to
text for explanation. Note that the coup-
ling distance “C" is distributed equally
on each side of the center of the radi-
ator itself. Fig. 2. (A) How the doublet
is connected to the transmitter. Clips
must be used and this makes it imprac-
tical for use with our transmitter as laid
out at present. (B) An alternative
method of coupling the doublet to the
transmitter. Clips are used here too and
the same objection arises

the frequency of 7250 k.c. used by
Schnell as an example the difference is
only four-tenths of a foot, about five
inches. In the latter case, however, the
discrepancy between the factor of 2.07
and 1.56 or 1.57 is another story. The
difference is 30 feet at 41.4 meters. I
am inclined to think that Windom is in
error as his own calculations and graphs
do not check with this figure. Schnell’s
seem to be closer to the truth and we’ll
use them.

Checking the Transmission
Frequency

“Until you get some accurate means
of checking vour frequency, I'd suggest
that you aim for the middle of the band
and as you are going to work on 40
meters (7000-7300 k.c.) that means that
we should lay out the antenna for 7150 k.c. Applying Schnell’s

471,000
formula; Length in feet = —— = 65.8 feet. Half that
7,150
amount will be the length of each feeder or 32.9 feet. The
spreaders should be made of hali-inch dowel, each spreader ten
inches long. The feeder wires can be passed through holes
bored close to the ends of the dowels or the ends can be slotted
with a saw to a depth of about one-quarter inch and the feeder
wires lashed in with wire or paraffined twine.

“To use a single wire feed, which, incidentally, is not as
good for push-pull as the Zepp, we must use a tank at the
transmitter to tune the antenna circuit and then tap off the
hot end to the feeder (Fig. 4). This involves a slight change
in our transmitter, one easily made and it might be worth
while  to try it as an experiment. We eliminate one of the
antenna ammeters and one of the antenna tuning condensers.
Hook the other condenser in series with the remaining antenna
ammeter and both of them across the antenna coil (See Fig. 4).
The feeder isthen attached to one end of the coil. This single
wire feeder must be fastened to the antenna at a very definite
place, 149 of the length of the radiator from its center. And
inches count. Let’s see—our antenna is 65.8 feet in length.
149, of that is 9.212 feet or 9 feet 2% inches from the center
of the radiator.

“For the time being let’s put up a Zepp. We'll cut every-
thing to length before we put it up and the job will be much
easier that way.”

“0.K., Gus, up she goes.”

(Here we fade out to denote a passing of some time while
Gus and Don are putting up the antenna and we fade in to

Fig. 3. The Zepp feed antenna with constants for a frequency
of 6150 kilocycles. See the text for additional information

At the left is a top view of the s-w
monitor which shows the layout of the
various parts employed in its construction

discover them in Don’s shack [amateur
parlance for anything from a dry goods
box to a mansion that contains a radio
transmitter] discussing the monitor.)

Building a Monitor

“Aw, Gus, let's stick her on the air
just to see that she perks.”

“No, absolutely no! No monitor, no
transmit.”

“All right, what do you want for it?"

“Here’s the circuit (Fig. 5), you see
it calls for an inductance, a variable
condenser, a tube, batteries, phone jack.
radio frequency choke, a resistor, a fixed
condenser and a shield can. We want
to be able to change bands so we must
use plug-in coils. Most hams use tube
bases but I'm against them because of
the losses they introduce. I'd say, use
the same R.E.L. receiving coil forms we
used for the transmitter. Not the same
ones, but ones just like them. We have
to wind two sets of coils on them. one
for the grid circuit and one for the
tickler. We'll put seven turns on the
grid and twelve on the tickler for a
starter. We can trim later if necessary
to get where we want in the frequency spectrum.

(AutHORr's NotE: It is impossible to give the exact number
of turns for the grid coil as the way each monitor is wired
changes the characteristics. Start at seven turns and try it.
Taking off a half or a full turn or increasing the spacing will
enable you to get the dial spread you want and place the range
of the monitor where you want it in the band.) We won't
bother with the coils for the 80 and 20 meter bands right now
Let’s get the transmitter working on 40. (7150 k.c.) The con-
denser (C1) is that wreck over there in the junk box. We'll
pull all the plates out except two stator plates and one rotor
plate and we’ll double space those. Now we also need a .001
mfd. Sangamo by-pass condenser, a General Radio type 349
socket, a double circuit jack and a radio-frequency choke. This

INSULATORS - Y2 WAVELENGTH -

F Y. 65.8 FEET

¥ 1 | |
~— = -

-

SPACERS [—

Y4 WAVELENGTH
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®

—l‘ + 600V,

FIG.3
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can be any manufactured receiving choke, a General Radio
379, an REL or you can make it of 150 turns of No. 30 wire
on half-inch dowel. A 5"x6"x9” shield can will hold every-
thing including the batteries which are an Eveready No. 768
or No. 763 small ‘B’ block and an Eveready No. 771-T ‘C
battery. We also need a UX-99 tube. We might try a type
—30 tube in here with some Uni-cells for ‘A’ supply. That
might work and the —30 tube is more stable than the —99.
If we use the —99 and the 771-T battery we can include a
30-ohm rheostat to drop the battery voltage of 4.5 to 3 volts
for the filament or we can tap right off the battery at 3 volts.
We also need some hardware for battery clamps and the like.
Four rubber feet, one near each corner, will do nicely to absorb
shocks. Oh, yes. We need a 2000-ohm resistance across the
jack and a battery switch.

“Let’s lay out the can so that it won't be crowded (Fig. 7).
I think if we use one of the 6”"x9” sides for the bottom we’ll
have plenty of room and the can will be rigid without any
bracing.”

(Another fadeout to denote the passage of time necessary
to assemble and wire the monitor and adjust it, using the s-w
receiver and a few marker stations as a guide.)

Marker stations that can be used in calibration, 40
meter band—7000-7300 k.c.
XDA 7320 ke. WIZ 6965 k.c.
RXC 6985 kec. WIMK 7150 k.c.
Also standard frequency signals transmitted by S.F.

GBS 6905 k.c.

stations of the A R.R.L.

Going on the Air

785

fpe————— Y2 WAVELENGTH -
65.8 FEET 1
| l‘,

|
M w1

_.---CENTER i

1496 OF RADIATOR LENGTH=

— OFT;, ‘25

FEEDER -~
ANY LENGTH ~
UP TO 1000 FEET

FIG.4 1
+600V.
Fig. 4. The tank-fed Hertz. This eliminates one antenna am-

meter and one antenna tuning condenser. While it is simpler
than the Zepp shown in Fig. 3, the Zepp is preferred because
of the better results obtained

denser again—there we are right smack on 7150—according to
the monitor—maybe we're within 20 kilocycles—can’t get any
closer though without a good frequency meter.

“Now for the antenna—You hold the key down—or better
vet—send dit dit dit dahs for awhile and break every tenth
one with your call—and make those dashes longer—how do
vou expect me to make any adjustments—that’s it—now watch
these antenna meters—see them go up—
got to get them both the same—there

“All right, Don, now we're set to go
on the ai%. First, we'll set the monitor iy g
right in the middle of the band, ac-
cording to our calibration. Now with
the phones inserted, start up the trans- (»)
mitter. Keep your hands off! I'll do
this first adjustment and you'll watch
me. First we adjust the grid tuning
condenser, oh, about halfway out. Now ()
we slowly turn the plate tuning con-
denser and watch the needle of the plate
milliameter. There she goes up. Watch

for the dip—up—up—now she's dipping FIG.4A <

we are—is the plate current normal—
yep—okay boy—we're on the air—now
for a CQ—and don’t send forty times
and sign once—three and three—"

“Say, Gus—she tuned up nice—but
what if we hadn’t been able to get in
the band?”

“Well put, Calamity—if we hadn’t
been in the band, we would have fooled

with the coils until we were—increased
spacing—lopped off turns—put on turns
v —all the usual stunts to get in the band

and well in.”
The adjust-

(AvuTtHOR'S NOTE:

—there she goes up again—now back

with the dial to the bottom of that dip
—there she is. Now let’s find out where
we are. Here—take one of the phones
and listen while I twist the monitor dial
—we're not between 7150 and 7000—
try the other way—there we are—let go
the key—yep. that’s us—let's see—that

-Fig_ 4A. Variation of the tank-fed Hertz.

This arrangement permits closer adjust-
ment of the transmitter to the antenna.
L1, plate tank inductance; C3, plate tank
tuning condenser; L2, split antenna in-
ductance; CIl, C2, antenna tuning con-
densers; A, A, radiation meters

ment of coils applies to the trans-
mitter as well as the monitor. The
characteristics of each transmitter,
governed by layout, wiring, etc.; af-
fects the frequency and the coil data
we give is relative only, a guide and

should be about 7280—too high—our

antenna is built for 7150—and it's too close to the edge of
the band for our accuracy—this monitor isn't any too ac-
curate—bring the grid condenser out a little more—now the
plate condenser, till we hit resonance a®ain—watch that dip—
hold it—now the monitor—closer, but we're still too high—
out some more on the grid condenser—now the plate con-

e

not a fived rule.)

“How does that note sound to you, Gus?”

“Ummm—iair. A little 60-cycle ripple in it. Shut off the
power and I'll try adjusting the center tap of the 481's to see
if it’s there. Doesn’t seem to be quite centered. O.K. Kick
the switch again—that’s a little better—now I'll try the fila-
ment center tap on the 510's—there it goes—no ripple. Boy,
you've got a transmitter here!”

“Here comes Calamity again, Gus.
that didn’t take it out?

“Sensible question. We could increase the inductance and
capacity in the filter. We have a good filter here though and
it isn’t necessary. A two mike condenser across the output of
the filter would be the first thing to try.

“We have a good stable transmitter here and with the power
supply giving us good d.c., we won’t have to worry about ‘wob-
bulation.” And it is a worry—bcause it is illegal. Government
regulations specify a clear steady "note and a wobbly signal is
neither clear nor steady.”

“Well, Gus—here goes another (Continued on page 838)

What could we do if

Fig. 5. The monitor circuit. See the text for constructional

details of inductance, L1, L2. CI1 is the variable tuning con-

denser. C2, .002 mfg. Sangamo fixed condenser. V-type -99 tube

or type —30 tube. A, 3.volt or L.5-volt A battery. B, Eveready

763 or 768 B block. S, filament switch. R, 2,000-ohm resistance.

Fig. 5A. Battery arrangement when using type -30 tube. Note
two uni-cells arranged in parallel to give 1.5 volts



N 8. 0. 8. at sea! A stac-

cato of dots and dashes
pounding a rhythmic bastinado
on taut nerves. A solitary sig-
nal across the silent ether tells
of a land plane over a shark-
infested sea with the motor
“conking.’

OSo ends Bouck’s tale of his
flight around South America, a
fitting climax to a story of true
adventure that shows that the
romance of radio operating sur-
vives the era of tape transmit-
ters and siphon recorders!

UENOS AIRES! The magic city of South America, the

Paris of the western hemisphere, the home of the tango,

white-slave traffic, the Rivadavia, La Boca, two hun-

dred thousand ladies of the evening and la Plaza de
Mayo!

“B. A.” is most comfortably inspected from a chair in the

Grand Hotel Jousten. Buenos Aires is more glamorous in
fiction than in reality. A city of almost three million somehow
or another survives the bustle of modern civilization without
the recreations in which we are accustomed to seek relaxation.
That one may not forget that there is such a thing as night life
in Buenos Aires, the city co-operates in the publication of a
monthly magazine, La Luna—"A Guide to Night Life in Buenos

Aires,” in which are

listed the four caba-

Rio r(e/aneira
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rets, the handful of theatres and the several hundred licensed
houses of prostitution which the metropolis offers those seeking
entertainment.

Of course, there is La Boca. La Boca means “the mouth”—
the jaws that gobble up the last dregs of humanity before they
finally pass from the light of day into an oblivion that is
equally pleasing to the victims and to the world. Take the
Tenderloin district of old New York, what was once the Bar-
bary Coast of California, the Apache-infested cellars of Paris,
mix well with a dash of South American technique, and you
have—La Boca. La Boca is the section just south of Buenos
Aires, where the wharves are—where the boats come in from
the far corners of the globe. Here, indeed, is a night life where
a guide is most desirable—several guides, as a matter of fact.
all friendly and well armed. If you tire of the more usual
forms of entertainment, so readily available in every cabaret
and bar, two pesos will admit you to any one of several motion
picture houses specializing in obscene photoplays. Or, if you
are a bear for realism, you may watch them being taken for
another peso.

When wholesale murders assume revolutionary proportions,
the authorities occasionally take a hand, and La Boca is in for
a moral uplifting. Once the city decided that all girls in
cabarets must be profes-
sional entertainers. Happy
to comply with the law,
the girls immediately
dubbed themselves “ar-
tistes.” Then the law, de-
ciding that the loophgle
was entirely too obvious,
declared that no women
would be permitted in the
cabarets unless they were
hired musicians. This
stumped them
—but not for
long. I know a

e e Y

The short-wave receiver at the

New York end of the New York-

Buenos Aires beam transmission
system

9
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cabaret in La Boca where twenty beautiful girls play indus-
triously upon twenty violins, They play apparently by ear, for
their eyes and smiles wander constantly among the clientele.
The music is somewhat thin—but this may be because only
three of the violins have strings.

But we were in Buenos Aires for experimental investigations
of a different order; and on the third of July, with an emergency
a.tenna, we worked New York City while grounded at Moron
Field.

The following evening we took the plane up for a flying
scheduie with WHD, and made an even more satisfactory con-
tact. This was to be expected, due to the improved radiation
and receiving characteristics of the apparatus in flight. The
field was covered with a slight mist, but twenty miles to the
south, the lights of Buenos Aires cast a ruddy glow against the
sky, and a needle of light ran out along the Rivadavia to
Moron. In the midst of a press dispatch to New York, the
motor cut dead, caught for a moment, then conked again. I
hastily broke my message, sent through word that we were
forced down by motor trouble, and reeled in the trailing wire
antenna. Burgin slipped the plane over the fence and straight-
ened out into the almost invisible field. between two cans of
burning gasoline that had been lighted as flares. As soon as we
had rolled to a stop, we
strung out the emergency
antenna and were back in
communication with New
York in less than ten min-
utes after the first pop-
back of the motor.

The distance was in the
neighborhood of eight
thousand miles, and the
signals on both ends were
excellent. New York was
sweltering in a
summer heat
wave—we were

The 500-kw. substation at Hur-

lingham, the English end of one

of the Buenos Aires beam trans-
mission systems

-1
o
-1

““Hello
Australial”

Spoken in an Airplane
Flying Over South Amer-
ica, Were the Words T hat
Made the World’s Record
for Long-Distance Voice
Transmission. A High-
light in the History-
Making Flight of the
“Pilot Radio”

freezing in the South American winter, hugging a kerosene
lamp in the cabin of the plane.

Telephone Relay Experiments

The International Telephone and Telegraph Company oper-
ates two beam telephone transmitters from Buenos _Alres, one
on the New York channel and the other with Madrid. These
transmitters work on wavelengths from 14 to 31 meters, and
are employed in handling commercial telephone traffic between
B. A. and the United States and Europe. The transmitters are
located at Hurlingham, about twenty miles northeast of Buenos
Aires, and the receivers at Platinos, about twenty-five miles
south, on the Rio de
la Plata.

Buenor Aires
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The last photograph taken of the
“Pilot Radio” and its crew of three.
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rier on 14 and 15 meters (the waves employed by the New
York and Madrid transmitters) without harmonic interference.
Thus, instantaneous two-way conversations could be carried on.

Our first tests were made on a Sunday afternoon—an off-
traffic period for the Madrid transmitter, LSF. We first
worked LSO, a third transmitter of the I. T. and T., on code,
then shifted to phone, and finally worked two-way phone with
LSF. Our signals were being picked up on the field strength
measuring receiver at Platinos. We were then plugged through
to the Jousten Hotel, where we spoke at length with Yancey,
and made the necessary arrangements for our first international
contact, the following morning, with New York.

The next day, traffic was suspended on both the New York
and Madrid channels from 9:00 a.m. to 10:00. We took off
with Yancey, Leigh Wade, the famous around-the-world flier,
and the full load of batteries at 8:45. We immediately estab-
lished communication with LSF. The line-up was as follows:
Our speech was to be picked up at Platinos, fifty miles south
of the plane, sent through Cuyo to Hurlingham, and out on the

New York beam, LSN. The incom-
ing signal from New York would in

From left to right, Zeh Bouck, ra- I?_ [/

dio communication engineer; Cap- \ BAHAMA IS.
tain Yancey and Eddie Burgin, pi- 97 GREXUMA
lot. To the right, the course of the A g " ISLAND

last leg of the flight which termi-
nated so unfortunately on the sands 7
of Great Exuma Island

The transmitters and receivers
are connected through a telephone
central at Cuyo with any telephones
on the general subscription list in
Argentina, Chile and Uruguay. It
is possible to pick up a telephone
in one of the serviced areas, and
call a number in Europe or the
United States with the ease of
making any other long-distance call.
Highly efficient directional trans-
mitters and receivers are employed,
with the resultant elimination of
cross talk on adjacent channels, and
the reduction of static to a negli- 's

R SAN JUAN, RR.

BN TR
enee N,

T OF SPAIN
NIDAD 1S)

BUENOS AIRES

turn be picked up at Platinos, put
on the land line through Cuyo to
Hurlingham, and retransmitted to
the plane over the Madrid trans-
mitter.

At nine o’clock, we spoke to Mr.
Ritchie, the New York technical op-
erator, and shortly after put through
a call to Mr. I. Goldberg, the presi-
dent of the Pilot Radio and Tube
Corporation, backer of our flight,
at Lawrence, Mass. The conversa-
tion was carried on as easily as over

-il
ATLANTIC
OCEAN

-&%ﬁamw) a local circuit, and we later talked
oy with the New York Ts'u-res, Mrs.
Yancey; and Leigh Wade put
J CARAVELLAS through a call to his office.
£ vicToRIA

Learning of our experiments, the
editor of the San Francisco Exam-
iner, taking the chance one morn-
ing that we might be in the air, put
in a call for us. Just by luck, we
did happen to be flying, and the first
Y| telephone call ever made to an air-

RIO DE JANEIRD

FLORIANOPOLIS
i/ PORTO ALEGRE

gible degree. A bolt of lightning
striking one mile behind the re-
ceiving antenna will not produce even a faint click in the
receiver output. Automatic volume control results in a steady
signal, and the overall audio characteristics are superior to
those of a long land line.

A dinner with the engineers and publicity department
of the I. T. and T. brought up the possibility of some interest-
ing experiments between the plane and their international net-
work, providing we could modulate the output of the plane
transmitter with voice. We designed a simple Heising modu-
lator, employing one stage of speech amplification and two
UX211 tubes as modulators, with a common filter-modulating
choke to both the oscillator-power amplifier and modulating
panels. The entire unit was suspended in the cabin of the
plane with rubber bands cut from a Ford tire! A standard
studio broadcast two-button microphone was used, mounted on
springs in an Edgeworth tobacco tin, which, in turn, was packed
in a cardboard carton. A round corrugated tube led into the
diaphragm for speech admittance. This arrangement pro-
\'idqd excellent shielding against the pick-up of engine noise.
To insure the stable operation of the entire combination, sepa-
rate twelve-volt storage batteries were carried, one unit for
lighling the filaments of the modulating tubes, one for the
operation of the Esco dynamotor and the lighting of the fila-
ments of the oscillator-power amplifier tubes, a third unit for
the receiver, and a fourth twelve-volt battery as a spare. This
meant that we would fly with over five hundred pounds of
storage-battery setting loosely on the floor—a pleasant thought
in the anticipation of a crash or forced landing on a soft field!

A separate fixed antenna was strung from the wing tips to
the stabilizer, and up to a bakelite tube through the top of
the fus_elqge into the radio shack. This antenna was used for
transmitting, and the regular trailing wire for receiving. Oper-
ating on the fundamental, the transmitter was tuned to ahout
32 meters, making it possible to receive through our own car-

plane without pre-arrangement was
plugged through over a distance of
ten thousand miles! Shortly after, we were again in contact
with California, this time with a call from the plane by a rep-
resentative of Metro-Goldwyn-Mayer for Ramon Novarro.
Our tests were temporarily discontinued a few days later
when the diaphragm of the microphone was split three ways
during a cold night. Our next call was to the captain of the
Majestic while that vessel was still one day’s sailing from
Southampton. The signals traveled from the plane to Platinos,
then to Hurlingham and Madrid. At Madrid, land wire carried
the voice to Paris and London, and then by wireless again to
the Majestic. The captain spoke (Continued on page 830)

The 30-meter receiving
antenna system at Pla-
town, on the Buenos
Aires-New York beam
circuit
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Radio 460ard tre D O-X

The Largest Flying Boat in the World Employs Three Antenna Systems,
Two Transmitters and a Multi-W ave Receiver to Maintain Radio Con-
tact with Ship and Shore Stations

HEN the mammoth German transatlantic airliner,
Dornier DO-X, leaves European shores on its con-
templated flight to South America, it will maintain
constant communication with both its taking-off place
and destination, to say nothing of the contacts with numerous
ships overtaken on its course, by means of two transmitters
and an elaborate receiving system. This radio installation is
probably the most pretentious ever included in any airplane.
In one of the cabins on the upper deck (the DO-X has three
decks) is located all of the transmitting and receiving apparatus.
Along the upper surface of the main wing and extending back
to the tail are two antennas, while from the hull a trailing wire
antenna may be lowered. In addition, in the bow of the hull,
a loop antenna is installed for direction-finding purposes.

The two transmitters are used for different purposes. One
is a long-wave transmitter rated at 120 watts, covering a wave-
length of 550 to 2,300 meters. Communication with it may
be carried on on either telephony, straight cw. or icw., so that
vessels along the course of the flight may be contacted. This
transmitter is the more generally used of the two, being em-
ploved mainly for routine commercial message handling. The
other transmitter is for long-distance work and is of the short-
wave, crystal controlled type, working on a waveband of from
25 to 80 meters. Its power is rated at 10 watts.

Besides housing the transmitting apparatus, this cabin also
contains the receiving equipment, which consists of a flexible
circuit arrangement employing seven tubes in all. This re-

ceiver covers a waveband of from (Continued on page 845)
o =
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The radio cabin aboard the giant airliner DO-X.

“A" shows the long-wave
transmitter; “B” the short-wave transmitter; “C"” the switchboard and indicator
instruments; “D" the all-wave receiver, and “E"” the reel for the trailing antenna
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HE Radiola No. 47 is a tuned radio frequency receiver of Provision is made for phonograph connection by a radio

four tubes. The two r.f, stages and the power detector phonograph change over switch., The antenna circuit is
are of the —24 type, the single audio stage of the power type arranged for local or distance reception. The receiver,
employs the —45 power tube. The power unit uses the speaker, phono pickup and phono motor are contained in
—=80 full wave rectifier tube followed by a two section choke- the same housing,

capacity filter.
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HE Stromberg-Carlson Nc. 846 is a_seven tube receiver tuned filter trap circuit. The speaker field is supplied by a
with an automatic volume control. The three r.f. stages separate —80 full wave rectifier, arranged with a switch for
are of the —24 type, the power detector is of the —27 type. low or high voltage input to the field. The power transformer
followed by a single audio stage with the —27, and a power  of the receiver is also arranged with a high or low voltage

push-pull stage in which the —45's are used. switch. .
The power unit is of the —80 full wave type followed by a Values of the parts are as indicated above.
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HE Sonora, Model B-31 receiver is a seven tube receiver.  densers. To further facilitate compensation a .0001 condenser

Type —24 tubes are used in the three radio frequency stages, has been placed across the antenna primary winding, The
and as the high gain detector of the grid-leak condenser  r.f. return circuits are well by-passed to the cathodes. The
type. A -27 is used in the first audio stage, its input coupled power unit is of the usual =80 full wave type, filtering is
to the detector through resistors and capacity. Its output accomplished with a single choke and the speaker field, with
coupled to the push-pull —45 tubes by a transformer of low high capacity condensers. A switch is provided for high
turns ratio. Trimmers are used across the tuning con-  or low line voltages,
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HE Edison Model C-1 is a seven tube receiver in which The phono-radio change over switch automatically shorts

the three r.f. stages use —26 type tubes, stabilized with the antenna, pfimar_\‘ to ground. The antenna circ_uit is
grid suppressors. The detector is a —27 of the grid leak and arranged for adjustment to any antenna. The power unit uses
condenser types, followed by a —26 transformer coupled first -81's in full wave rectification followed by a semi-tuned
audio stage. The output tubes are —50's in push-pull. choke-resistance filter,
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“The BExplorer”

A Plugless Coil §-77 Converter

With this extremely simple device attached to the regular broadcast

receiver, short-wave reception is at your fingertips.

Simplicity of opera-

tion and loud speaker results are only two of the dominant features of this

efficient short-wave unit.

A new type of construction employing a simple

switch arrangement eliminates the necessity for changing coils for the
various short-wave bands

its numerous inherent advantages

and tremendous possibilities, has

for some time been in the stage of
its development where the advance
guard of radio, the amateurs and experi-
menters, can be well satisfied with the
work they have done. But these pioneers
lave been interested in results primarily,
and the difficulty imposed because of the
means used in attaining those results did
not trouble them at all. They have
simply disregarded the weaknesses of
their receiving apparatus, the difficulty
of tuning, critical and unreliable opera-
tion requiring frequent readjustment,
lack of good loud speaker or even head-
phone volume, and the annoyance, incon-
venience, and waste of time incidental to
the necessity of using a set of inter-
changeable plug-in coils to change wave-
length bands. To hear the whisper of a station in England,
Argentina, or Java has repaid them a thousandfold for their
strenuous efforts and unlimited patience.

The fascination of reception on short waves has drawn the
lively interest of the vast army of broadcast listeners, a great
many of whom are wearied of the sameness and banalities of
some broadcast programs, and who are seeking new radio thrills.
The broadcast listener, however, is far more exacting in his de-
mands than is the experimenter. He wants the simplicity of
operation, ease of tuning, and real loud speaker volume to which
he is accustomed in the broadcast band. Failure to meet these
demands in the past has deterred him to a large extent from
exploring this remarkable field of short-wave reception.

To the broadcast listener who has decided to join the con-
stantly increasing number of short-wave listeners, there is avail-
able a choice of either an independent short-wave receiver, or
a short-wave converter or adapter which may be attached to
his broadcast receiver. The short-wave receiver must contain
its own audio amplifying system, and it necessitates the use of
some form of independent power supply, either batteries or an
electric power unit, as well as an extra number of tubes. The
converter uses the highly efficient audio system and power
supply of the broadcast receiver. The complete short-wave
receiver must therefore be considerably more expensives In
either case, until now, the use of cumbersome plug-in coils has
been taken for granted as being absolutely necessary.

In the past, as many have found to their sorrow, the majority

SHORT-WAVE radio reception, with

*Rim Radio Manufacturing Co,

Enclosed in a metal shield box, the Explorer converter need
only be connected to the regular broadcast receiver for recep-
tion of short waves

A top view of the two-tube s-w
converter

of single-tube converters have given re-
sults which could in no way be compared
to the results obtained by short-wave
receivers. Their defects have been nu-
merous; lack of volume, difficulty of
tuning, difficulty of handling due to ex-
cessive compactness, audio howling,
“fringe” howling, motorboating, lack of
oscillation or too violent oscillation, and
failure to operate at all with some
broadcast receivers. When work was
begun on the new “Explorer” eight
months ago the problem was faced of
eliminating every one of these defects,
of obtaining real loud speaker volume on
distant short-wave stations, and last, but
not least by far, of eliminating entirely
the bothersome plug-in coils.

The final result more than justified
original expectations. A series of com-
parative tests have been made, checking
the converter against a standard four tube screen-grid receiver.
The converter proved superior in practically every respect, with
far greater simplicity of operation, easier tuning, and much
more volume. For example, LSX in Buenos Aires, Argentina,
which could be heard only with headphones on the receiver, was
received with sufficient loud speaker volume by the converter
to fill a good-sized room. Shifting wave bands on the receiver
by means of a double set of plug-in coils required at least two
minutes; the same operation on the converter by means of the
automatic band-selector takes half a second!

Two major problems were considered in developing the con-
verter. The first was to eliminate plug-in coils for changing
wavelength bands. The necessity for using plug-in coils has
been one of the chief obstacles in the way of the spreading
popularity of short-wave reception. The problem was solved
by using a special automatic band-selector system, whereby
wavelength bands are ‘changed by simply turning a knob located
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on the panel of the converter, resulting in the 2iex ” g CABLE
greatest possible simplicity and convenience of oper- & FE 32
ation. More than a year's work was required to per- cs 38425
fect the band-selector system so that it would be : J)
smooth, reliable, and efficient. It is protected by a = - X §
patent pending. The knob which controls the band- _J_ G 12w R E 2 ]
selector is the small one at the extreme left of the =
panel. MES
The second major problem was to obtain real loud Fis. 1. The cireuit di i B e
speaker volume even on the weakest stations. A g;-lag;11 " of t;emrl?:plor:r B " PLATE OF
short-wave converter is intended for lqud speaker re- converter. To 'a regens orTieaL ; -
ception, due to the fact that headphones cannot read- eritive detestor has been '%?.‘3%0 >

ily be attached to modern broadcast receivers, and
their use is undesirable anyway; whereas short-wave
receivers can depend on headphones for the reception
of weak stations. The problem of obtaining sufficient
loud speaker volume is therefore of even greater im-
portance in a converter than in a short-wave receiver,
It was solved by incorporating a stage of audio-frequency ampli-
fication in the converter itself.

There is nothing complicated about the method of operation
of the band-selector system. It is diagrammed in the circuit
of the converter shown in Fig. 1. A
wavelength range of 135 to 160 meters,

added one stage of re-
sistance-coupled audio-
frequency
Note the arrangement of
the wave-band switch

amplification.
of each grid winding 1s grounded, and the
other end is attached to a terminal with
which the movable arm, S1, of the coil-se-
lector makes contact. This arm leads to the grid side of the
tuning circuit. The tickler windings of each coil are similarly
connected. One end of each winding goes to the B plus side of
the detector plate circuit, and the other end is connected to a
terminal with which the arm, 52, of the
coil-selector contacts. This arm in turn

which covers practically all short-wave
activity, is covered in three steps by
means of the three coils indicated in
Fig. 1 as A (L1L1"), B (L2L2"), and C

R. FISHMAN has built and de-
scribed * here a short-wave

leads to the plate of the detector
tube. The arms, S1 and S2, are moved
simultaneously by turning the band-

con- selector knob on the panel of the con-

(L3L3'). The coils are mounted com-
pactly beneath the bakelite subpanel
near the coil-selector so that connections
may be as short as possible. The ver-
tical axes of the coils lie in the three dif-
ferent planes, in order to minimize in-
teraction of the electrical fields and pre-
vent the occurrence of oscillation ab-
sorption spots.

All the coils are wound on forms 1%
inches in diameter. The coil data are
given below.

verter which should excite” the interest
of not only every dyed-in-the-wool ex-
perimenter, but that vast army of broad-
cast listeners who, with a limited pocket-
book, have, up to the present, confined
their short-wave activities to the purely
educational side of reading about the
developments in this rapidly developing
field. Now, without much expenditure,
they can build the simple unit described
here to augment their present radio
equipment and enjoy all the thrills which
abound in short-wave reception.
THe Ebitors,

verter.

The positions of the band selector knob
corresponding to the three wavelength
bands are shown in Fig. 2. With the
knob in position 1, the wavelength range
is 15 to 28 meters; in position 2, 27 to
65 meters; and in position 3, 63 to 160
meters. The circuit diagram. Fig. 1,
shows the contact of the arms of the
coil-selector with windings L2 and L2' of
coil B, which corresponds to position 2
of the band-selector knob. Coil B is now

Coil A—15 to 28 meters grid winding
L1—3 turns No. 24 d.c.c. wire spaced

in the circuit, and coils A and C are ef-
fectively cut out.

14 inch apart. Tickler winding L1'—6
turns No. 24 d.c.c. close wound. Coil B
—27 to 65 meters grid winding L2—8
turns No. 24 d.c.c. wire close wound; tickler winding L2'—7
turns No. 24 d.c.c. wire close wound. Coil C—63 to 160
meters; grid winding L3—24 turns No. 28 d.c.c. wire close
wound: tickler winding L3'—12 turns No. 28 d.c.c. wire close
wound.

Ample overlap is provided on the edges of each band. The
connections of the coil windings are shown in Fig. 1. One end

The stage of audio-frequency amplifi-
cation used is of the resistance-coupled
; tvpe. The output of the audio stage is
delivered through the cable and connector plug into the de-
tector socket of the broadcast receiver. Since the great ma-
jority of receivers employ two stages of audio amplification, a
total of three stages are used altogether. This great amplifica-
tion results in satisfactory loud speaker volume on even the
most distant stations; on the more powerful short-wave stations
the volume is comparable to that of stations in the broadcast
band.

_ The plate voltage of the converter detector tube
is drawn from one of the radio-frequency sockets of
the receiver, instead of from the detector socket, as
has generally been the practice in the past. The
reason for this is the comparative uniformity of the
r.f. plate voltages in different broadcast receivers,
varying in the majority of cases between 110 and 180
volts; while the detector plate voltages in the same
receivers may vary anywhere from 135 to 260 volts.
With 15 volts on the detector plate oscillation is in-
sufficient, with 260 volts it is terrifically violent and
uncontrollable. In either (Continued on page 834)

Underneath the sub-panel of the converter is lo-

cated the tuning coil sockets and, with the excep-

tion of the tubes and tuning condenser, practically
all of the parts comprising this unit




N the last appearance of the “Service Bench,” we
published a description of a wvacuwm tube wvoltmeter
calibrated espectally for the quantitative determination
of hum. This device will be particularly useful in
practising the procedure outlined in the following article.

Hum Hunting
: By Boris S. Naimark

T is generally conceded that no receiver is entirely free from
hum. However, this hum may be of such a low value that
it is not objectionable. Unfortunately, one often encoun-

ters cases where the hum attains an abnormal value, and the
source of hum must then be quickly localized and remedied.

Objectionable hum may be due to any one of the following
causes:

1. Mechanical; 2. Faulty adjustment of the hum balancers;
3. Poor tubes; 4. Induction; 5. Current supply; 6. Insufficient
filtration; 7. Defective parts and circuits,

We have placed the mechanical causes of hum at the head of
the procession, not because they are the most common instance
of hum, but because they are probably the easiest to locate. If
the hum is accompanied by a simultaneous mechanical vibration
within the power supply section of the receiver, it may be as-
sumed that the hum is due to a mechanical defect, generally
loose laminations in the power transformer. Remove the trans-
former from the receiver assembly, and in a pan heat it slowly
in an oven until the sealing compound adheres to the lamina-
tions. Allow the transformer to cool for at least twelve hours

before returning it to the receiver.
The incorrect adjustments of hum balancers, when such ad-
justments are provided, cause a great deal of trouble.

Hum

Hum tracing apparatus is incorporated in these modern and efficient service benches.

Discussing hum, noise, intermittent reception, time payments and ser-

vice, magnetic speakers, phonograph pickups, fading signals.
serviced: Majestic, Amrad, Crosley, Radiola, Temple, Zenith
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Receivers

balancers generally consist of potentiometer type resistors con-
nected across the filament supply windings, the center taps be-
ing returned to ground. If a receiver hums badly, and hum ad-
justment is possible, the balancers should be adjusted before
looking elsewhere for trouble. With only one balancer, the
adjustment is extremely simple. A screw-driver is engaged in
the movable arm slot, and is turned carefully until a point of
minimum hum is achieved. In sets having more than one hum
adjustment a certain sequence in the order of adjustment must
be observed. The majority of receivers have three hum ad-
justments, one across the detector tube filament. one across
the filaments of the radio-frequency amplifying tubes and the
third across the power stage filament.

First remove the detector and first audio tubes from their
sockets, and adjust the power stage potentiometer. Replace
the first audio tube, and adjust the radio-frequency hum bal-
ancer. Lastly replace the detector tube and vary the third
potentiometer for a similar minimum. Where there are only
two adjustments to be made, the detector potentiometer should
always be the last one adjusted. The detector tube should be
removed from the socket when the other balancer is being
adjusted.

Poorly matched tubes will cause an objectionable hum when
used in a push-pull stage. Low emission rectifier tubes also
account for their share of hum.

Tubes in the detector and first audio sockets are, perhaps,
the greatest offenders, and in the order mentioned. While quick
heater tubes have been developed that are relatively hum free,
there is a margin of safety, in our opinion and experience, in
employing slow heater tubes.

A simple procedure enables us to determine whether hum
finds its origin in the detector or first audio tubes. Detune the
receiver and listen carefully for hum. Remove the detector
tube and note the difference, if any. If the hum is minimized
more than a negligible degree, the detector tube is at fault and

1

Left—Radio Studios, Inc.,

Tuckahoe, N. Y. Right—The Radio Specialty Service, Mobile, Ala.
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should be replaced. Make the same test with the first audio
tube, When maneuvering these tubes, it is often desirable to
disconnect the aerial, and listen for hum with the volume con-
trol at various settings.

Hum originating in the radio-frequency tubes is rarely appar-
ent when not tuned to a carrier. However. a tunable hum is
frequently due to the generator in the broadcasting station.
Tune in as many strong arriers as possible. If hum is bad
on all of them, it is a safe assumption that the fault lies in
the r.f. section of the receiver.

Induction hums, in the modern compact receiver,
offer serious problems which tend to be emphasized
by the advent of the mantelpiece receiver. Of-
fenders in this respect are the power trans-
former, rectifier tubes, associated leads, the
first choke coil in the filter system and

795

dition is due to the collection of a fine metallic dust between
the condenser plates, causing an electrostatic short at irregular
intervals. This trouble should not be encountered on Temple
receivers having a serial number over 8000, and in any case is
easily remedied by cleaning between the plates with a pipe
cleaner.”

-27 Filaments and Poor Connections

J. Paul Miller, custom set-builder and general radio re-
tailer of Philadelphia, sends in the following notes on
intermittent reception and noise:
“Watch for cracked filaments in the —27 type of
tube in cases of intermittent reception. You
can generally see the tube light up and then
go out, like a thermostatic blinker.

a.c. dynamic speakers in proximity to
the detector and first audio stages.
Quite often hum results from poorly
filtered current being used to energize
the speaker field.

It is suggested that a magnetic speaker
be used temporarily with a receiver hav-
ing an objectionable hum. The substi-
tution will enable you to estimate the
proportion of hum due to induction
from the dynamic speaker. (Ed. Note:
Make due allowance for the reduction
in low note and hum response of the
magnetic speaker.) Excessive hum is
occasionally due to worn-out dry recti-
fiers.

By shorting the grid input to the sec-
ond or power stage, additional hum in
the loud speaker would indicate induc-
tion from the output transformer, the
last audio tubes or the filter.

Induction hums may be reduced and

THE utility of the test-set can-
not be questiomed. It is as
useful to the serviceman as the
stethoscope is to the physician.
But many servicemen are too eager
to apply the test-set without a
simple preliminary examination
that might be quite as illuminating
as the more involved testing of
each tube and voltage. For in-
stance, in a dead receiver, a tap
on the detector tube will inform
the expert where to start with his
test-set—in the r.f. or a.f. section.
And there are other tests which,
performed before individual socket
analysis, will save time and need-

“Noisy volume controls can be
cleaned by the judicious application of
graphite. Rub a drawing pencil over the
winding, and tighten up the tension of
the spring arm.

“1 was temporarily stumped by a ser-
vice call on a Zenith. The complaint
was noisy reception and sudden fading.
When I called, everything seemed okay,
including all voltages, tubes and recep-
tion in general. But when the owner
tried his radio that same evening, the
usual fading was in evidence, resulting
in a hurry service call. When I arrived
the set was nearly dead, and none of
the usual tricks seemed to do any good.
Upon inspecting the lightning arrester,
I discovered that the antenna and lead-
in were spliced, originally being held
together with a nut and bolt which, in
the course of years, had disappeared.
The connection now was badly corroded

eliminated by effectively shielding the
first audio and detector circuits from

less labor in many service calls.

and decidedly microphonic. This ex-
plained the fading, the resistance of the
J joint varying as the antenna swung in

the influence of the power transformer —
and filter circuits.

It is well known that the detector in-
put circuit, particularly where grid leak and condenser detec-
tion is employed, is susceptible to electrostatically induced
hum. To determine the amount of hum due to static induction
in the detector circuit, the grid leak should be temporarily
shorted. A reduction in hum should be noted. To minimize
static induction at this point, the best practice is to rewire the
grid connection so that both grid condenser and leak are
mounted close to the grounded chassis as possible without
upsetting the balance of the tuning condenser.

In fishing for hum reduction, always try reversing the a.c.
plug.

Hum due to imperfect apparatus or circuits may be de-
tected by visual inspection or careful circuit continuity tests.
Shorted choke coils, open condensers, poor ground connections,
shorted or open filament potentiometers all result in abnormal
hum.

The more advanced students of radio technology, and I hope
all good servicemen belong in this category, will be interested in
the article by B. F. Miessner, appearing in the January, 1930,
issue of the Proceedings of the
Institute of Radio Engineers, en-
titled “Hum in All-Electric Re-
ceivers.”

Freak Reception on a
Temple

W. L. Morley, chief service
engineer with the Temple Cor-
poration, tells one on his own
receiver that applies equally
well to many other makes.

“Cases are occasionally re-
ported where, when a loud signal
is tuned in, the set will suddenly
go dead, but immediately start
- operating again if it is retuned.
I have discovered that this con-

+ Where neatness and efficient arrangement contribute to
the facility and dispatch of servicing.
laboratory of the B. K. Sweeney Electrical Company,

Denver, Colo.

the wind.
- “In similar cases now, the antenna
is inspected before the set itself.”

Another Soldered “Joint”

“A Murad Super Six receiver was brought into my laboratory
with a chronic case of fading, loss of volume and noisy recep-
tion. The usual mechanical and electrical tests failed to
reveal the trouble. The volume control was inspected for a
perfect wiping contact, and was found in good condition.
However, while handling the volume control, the signals sud-
denly faded out. A second motion of the volume control
brought the signals in again, localizing the trouble in this, so
often guilty, piece of apparatus. The small soldering tap which
connects with the shell of the volume control had broken
loose, and the connection was highly microphonic and badly
oxidized. This was resoldered and the receiver functioned per-
fectly evermore.

3 Hereert F. Brooks,
Authorized Silver-Marshall Service, Hackensack, N. J.”

More Thermostatic
Effects

One of our old reliable con-
tributors, H. W. Huddleson. of
H. W. Huddleson and Son, Auto
and Radio Service and Merchan-
dise, of Vandalia, Mo., keeps
the ball a-rolling:

“Nearly all of the troubles
with which we have had to con-
tend in radio equipment of re-
cent manufacture has been tube
trouble. The complaint has been
noise, or else our clients have
said that reception was loud but
not clear. We have also had a
few (Continued on page 829)

The service
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The Fort Mvers unit

of the Naval Com-

munication Reserve,

Seventh Naval Dis-
trict
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MUJ/’S Volunteer

ACK in 1917 the United States needed radio opera-
tors and needed them badly. Every possible
means of obtaining them for the Navy was
utilized. Commercial and amateur operators were

virtually at a premium and they could not enlist too fast

to meet the requirements of the Service. The supply of
trained operators soon was exhausted and in consequence
large training schools were established, where, during the
course of the war, several thousand men were graduated
and sent to duty as radio operators. Practically all of these
operators were enlisted in the Navy and Naval Reserve.

Many are the tales told since then of the splendid service
performed, the excitement of intercepting enemy radio traffic,
of service with the fleet and the long watches stood during the
hours of the night as a convoy approached the zone of sub-
marine action. We have heard the story of the radio operator
serving on one of our ships who had waited a month for orders
from the captain to open up with his transmitter, and when
the order finally did come down, found his fingers so nervous
he could not operate the key for a full five minutes—but when
he did begin transmitting, he made history.

The boys of 1917 and 1918 are mature men now, busy with
their businesses and professions. It is not surprising to know
that many of them hold positions of great responsibility in the
commercial communication companies, not only in this coun-

The Navy offers to all commercial shipping the position-
finding service. By taking radio compass bearings at several
Navy receiving stations and plotting the findings on a map
an intersection of bearing lines indicates the ship’s position

Since 1925, when the United States Naval
prominent in the Naval Communications
selves and honor to their organization by
national emergency. The Porto Rican and
England floods are typical instances when,
tion broken down, the Naval amateur has

ency lines of

try but all over the world. Many of them can look back on
their original naval service as the first step up the ladder of
success.

I mentioned the need for radiomen during the last war par-
ticularly because it proved difficult to obtain and train enough
men in a limited time. Because of this, when the Naval Re-
serve was reorganized in 1925, provision was made for a group
of officers and men to be known as the Volunteer Communica-
tion Reserve which is a branch of the United States Naval
Reserve.

Until 1927 the Communication Reserve consisted of a hand-
ful of officers and men. Steps were then taken to formulate a
policy to promote expansion and recruiting. One of the first steps
consisted in laying out a plan of organization so that it could
function on a voluntary basis. The Commandant of each Naval
District designated a few class C-V(S) officers to act as re-
cruiting officers and to take charge of drills and other
training activities. Districts were later divided into
geographical sections, these sections in turn being com-
posed of units. Officers were placed in command of
these.

Among the officers intimately connected with the early
days of organization were Lieutenant Commanders Fred
Schnell, A. H. Babcock, C. C. Kolster, Hiram Percy
Maxim, J. C. Cooper, R. H. G. Mathews, Thomas S.
Stevens, and Lieutenants John Clayton, M. W. Wells,
F. W. Taylor, C. F. Clark, Fred Best, and many others.
Some of these men are in command now as District
Communication Reserve Commanders and Section Com-
manders.

The first District to be organized was the Seventh
which comprises the State of Florida east of the Apala-
chicola River. The first Naval Reserve Radio Station
was built in Orlando, Florida, and after considerable per-
suading by the writer, was assigned the Navy Call Let-
ters “NRRG.” The photograph shows the “Breadboard”
set built of odd parts and powered with two fifty-watters.
The circuit was the usual Hartley oscillator with “self-
rectification.” A small doublet antenna was erected en-
tirely too close to a low flat tin roof. Contrary to the
laws of probability, the set worked excellently and we
never had any trouble to work from Florida to Maine,
even in the Summer months. The tin roof was later
credited with wonderful powers of reflection instead of

-
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absorption. and is still “doing its stuff”
to the present day. The transmitter,
of course, has been rebuilt and is now
a modern crystal controlled power am-
plifier built in a proper stand and each
stage shielded. I remember well the
troubles we had in getting that trans-
mitter. Each member of the local section donated something:
Danforth a transformer, Clark the wire, Rossetter the stand,
Maurer the panels and the writer the tubes—and so it went.
It was a great day when the transmitter put about a hundred
watts in the antenna.

We enlisted all the local radio celebrities that had two good
ears, two good eves, two hands and two feet; requisitioned uni-
forms and rifles and started out to build a real live unit of
radio men. In another year NRRG3 was so improved that it

By Lieut. Comm.
Wm. Justice Lee
U. S. Naval Reserve

enlisted an ex-regular Army man for
the event.

But to get back to radio and the Com-
munication Reserve—irom a handful of
officers and men in the beginning. we
have now grown to a more reasonable
size and have a total personnel of 2500
officers and men spread over the country from Maine to Florida
and California and up and down the two coasts. I think it is
safe to say that in another two years we will have increased
1500 more based upon the present rate of net gain in the
various districts.

Several hundred of our members own their own amateur
radio stations. Our officers and men are employed in prac-
tically every major communication activity in this country in-
cluding telephone and telegraph, radio broadcasting, television,

Conmmunication Reseroe

Reserve was reorganized, radio amateurs
Reserve have brought distinction to them-
rendering unstinted service in times of
Florida hurricanes, the Mississippi and New
with other ordinary forms of communica-
stuck to his post and maintained emerg-
communication

could not have been recognized. The station was regularly
manned twice a week by neat and correctly uniformed officers
and men who observed the proper military courtesies and cus-
toms. Promptly at eight o'clock each Thursday night NRRG
opened up with a broadcast message (C. W. of course) to its
member stations in other parts of Florida; and simultaneously
the entire station personnel was mustered and the roll called.

Now the thing that seems remarkable about this, is not that
it could be done, but that it could be done on a voluntary basis
without pay. The explanation is not difficult—it lies in the
enthusiastic interest of radio operators in radio and their desire
to learn phases of it which are not available to those outside
the Naval and Reserve Communication Service.

We used to have a “bean feed” occasionally which was
financed by a “kick in” from the various members—and by
the way, they usually had a 2 kw. appetite.

On one occasion we summoned to drill, the Mayor, the
President of the Chamber of Commerce, the local representative
of the Associated Press and City Editor of the local
morning paper. We told them we would like to show
them how our radio net would work in case of emergency,
and offered to send a message from the Mayor of our
city to the Mayors of Jacksonville, Tampa, Ft. Myers,
St. Petersburg and one or two other points. So the mes-
sages were filed and transmitted in record time. The
first answer came back and was delivered in eleven min-
utes; the second, a couple of minutes later and so on.
The city officials were astonished—and so was I! Some-
one must have passed the word around, and I still be-
lieve some of the answers were ready before the original
messages were sent. Certainly the- spirit of enthusiasm
was there. From then on we had fine cooperation from
the city, which cooperation still exists.

Another time we staged a competition in the Manual
of Arms with the local company of the National Guard.
The Naval Reserve and the National Guard each picked
a squad of its best men. The competition was to be
run on the basis of elimination—the last man left, to
win. The boys came down every night for a week be-
forehand and worked hard. They were really good and
could snap a rifle around in fine style. The competition
came off as planned and the National Guard won. The
runner-up was a Naval Reservist we had enlisted tor
the occasion. Later we heard the National Guard had

laboratories, transatlantic radio, marine service, commer-
cial point-to-point, air beacon service, Department of Com-
merce, mining, exploring, aviation, surveying and their
various ramifications.

The Communication Reserve Radio Net has become a
thing of importance. Today we have twenty-three Naval
Reserve Stations with call-signs and locations as follows:

Naval Reserve Stations

Naval
District Master Control Alternate Control
1st. NDA (Mediord, Mass.) NDR (Augusta, Me.)
3rd. NDF (S. Manchester, Conn.) NDB (New York)
4th. NDM (Philadelphia, Pa.) NDC '(Wilmington, Del.)
5th. NDE (Baltimore, Md.) NDK (Norfolk, Va.)
BHth. NDJ (Atlanta, Ga.) None
Tth. NDL (Orlando, Fla.) NDU (Jacksonville, Fla.)
8th. NDD (Pensacola, Fla.) NDZ (Oklahoma City, Okla.)
9th. NDS (Chicago, 111.) NDP (Kansas City, Mo.)
11th. NDT (San Diego, Cal.) NDV (Los Angeles, Cal.)
12th. NDO (Oakland, Cal.) NDH (San Francisco, Cal.)
13th. NDQ (Seattle, Wash.) NDI (Portland, Ore.)
15th. NDG (Balboa, C. Z.) None
D.C. NKF (Washington, D. C.) NDN (Washington, D. C.)

(Navy owned)

A radio drill at Naval Reserve station NDK, which is typi-
cal of those conducted in this branch of the Naval service
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Each District with one
or two exceptions, has one
master and one alternate
control station. These sta-
tions all use 4045 kilo-
cycles, the Navy frequency
assigned for this purpose.
The transmitters must be
crystal controlled to insure
necessary frequency stabil-
ity. Their frequency is regu-
larly measured by the Navy
Department. At the present
time the average frequency
variation is approximately
.003 of one percent—not
bad for such a number of
stations, most of which have
been built by the local per-
sonnel. Occasionally a sta-
tion swings off too far but
it is usually promptly cor-
rected.

There is a national emer-
gency drill conducted once
each three months. Only
six hours notice is given to
the Commandants who then
have to notify the reservists
in charge of the stations.
Sometimes this means re-
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MANDER WM. JUS-

TICE LEE,U.S.N. R.,
was born in  Philadelphia,
Penna., in 1891, attended
school at Asheville, N. C.,
college at University of
Pennsylvania (M.E. 1913) and
first entered the Naval Ser-
vice as Lieutenant, junior
grade, class 5, Naval Reserve
Flying Corps, in August, 1917,
He was subsequently pro-
moted to Lieutemant for avi-
ation general service, and
Lieutenant Commander for
communication duty in 1925,
 He has been connected with
amateur, experimental and
commercial radio since 1921,
and has held practically all
grades of commercial and
amateur operator’s licenses. He was responsible for the construc-
tion and operation of various transmitters at WDBO, 4XE, NRRG,
NDL, NDN and amateur stations W4IU, WIBCY, W3ALN. At
present he is on duty in the Navy Department, Washington, in
connection with the organization, training and drilling of the U. S.
Naval Communication Reserve, and personally does much of the
operating of NKF during Reserve drills.

[IEUTEN.‘I NT COM-

—— e

members of the Naval Re-
serve throughout the coun-
trv. The Red Cross ex-
pects to invite a consider-
able number of Reservists
to be members of the local
Chapters’ Committees on
transportation and commu-
nication. In case of disaster
or emergency the Naval Re-
servist will have already at
hand complete instructions
with regard to establishing
emergency radio communi-
cation from the affected
area. The accumulation of
the necessary data has only
just been completed and as
yet the system has not been
called upon to function un-
der the stress of disaster or
real emergency.

However, during the Flor-
ida hurricane of 1927 when
the city of Miami was cut
off from the outside world
for many hours, the first
word of the disaster was re-
ceived from an amateur
station in Miami by an
amateur station in Jackson-

laying the notice by phone or landwire several hundred miles
—yet at the last emergency drill held in November, every
District in the United States was represented except one. That
one District failed to receive its notice of the drill due to
failure of a message to reach its destination until the following
day. Ten of the eleven Districts answered smartly when called.
The net is centered in and controlled by a Reserve officer
on duty in radio central in the Navy Department. From there
is keyed one of the NKF transmitters at Bellevue, D. C., which
is especially assigned for this work. It also uses 4045 kilo-
cycles on Thursday nights. The power is about 1 kw.
Naval procedure entirely is used for all communication
between control stations and also between the control stations
and amateur stations belonging to the members of the Naval Re-
serve. The increase in proficiency in the use of Naval procedure

ville, Florida, owned and operated by Gifford Grange, Radio-
man, First Class, U. S. Naval Reserve. The first messages
included appeals for help to the Governor of the State, to the
Red Cross and to the Florida National Guard. For many
hours, Grange stood by his transmitter and handled the only
channel of communication with the stricken city.

This was before the present Red Cross emergency relief
communication system had been worked out.

For several vears past, the Secretary of the Navy has each
year had transmitted a Navy Day message on 27 October, the
birthday of the late President Theodore Roosevelt, addressed
to the amateurs of the United States. This message this year
was sent through Naval Radio Stations NAA at Arlington and
NPG at San Francisco. The amateurs enter the competition
on the basis of submitting the most (Continued on page 855)

has been remarkable dur-
ing the past year and now
many of our Reserve sta-
tions can boast of opera-
tion that would be a
credit to radio stations
of the regular Navy.

To the left, the front
view of the 250-watt

During the past year transmitter at the
a system of emergency Master Control Sta-
communication has been tion, NDS, Chicago,
developed in connection Illinois. Below, old
with Red Cross Relief. NRRG, the first Na-
Briefly, the Red Cross val Reserve station
has been furnished with
the name, addresss and 1926.
call letters of the Naval
Reserve and amateur ra-
dio stations belonging to

erected in the United
States, built in early
To the right,
a rear view of the
NDS transmitter
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_ a grid voltage, plate current charac-
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Some T, heory of Pusu-PuLt
Audio Amplification

Continuing the discussion begun in last month’s Rapio NEWS on the genera-
tion of harmonics and their effect on push-pull audio-frequency amplifier

operation.

Since what we hear coming from the loud speaker depends

largely on the fidelity of tone reproduction in the audio channel, a better
understanding of its function is essential to the design of the well-nigh perfect

N the preceding issue of Rapio

News the subject of harmonics
and harmonic analysis were dis-
cussed.  Different wave shapes
wwere analyzed to determine whether
they contained even or odd har-
monics, or both. In the following,
the manner in which the wvarious
harmonics are generated and their
amplifiers will be given.

ET us consider first the various types of harmonics and
the manner in which they may be

generated by a vacuum tube. Of this
there are two types, grid distortion
and plate distortion.

Grid Distortion. 1If a sine wave of alter-
nating voltage be applied to the grid of a
tube, and during a portion of the cycle the
grid goes positive, the shape of this voltage
will be distorted due to the grid going posi-
tive, causing grid current to flow, which in turn
causes a leakage by impedance drop. The
shape of the sine wave will be
changed to the form shown in Fig. 9.

effect in push-pull

audio amplifier
ParT Two

By Louis Martin
and John F. Lorber

a predominance of odd harmonics,

If a pure sine wave of voltage is ap-
plied to the primary of a loaded trans-
former, then the secondary voltage will
also be a sine wave. If a distorted
wave of the type shown in Fig. 5 is im-
pressed, then the form of the wave of the
secondary will be as shown in Fig. 12B,

The secondary voltage therefore contains not only a second but a

third harr_nonic, this latter harmonic having been introduced by
the transformer. This type of wave is discussed under Fig, 8.
If a distorted wave which has both top and bottom loops

APPLIED SIGNAL VOLTAGE

NEW
_ DISTORTED
SIGNAL
VOLTAGE

flat is applied to the primary of the transformer the form of the

secondary voltage will be as shown in Fig, 13.
This type of wave contains only odd har-
rrp‘uni% This type of wave is discussed under
Fig. 7B.

In any case where the primary voltage is
flat-topped the secondary voltage contains a
dip. This is evident from the fact that the
secondary voltage depends upon the change in
primary voltage. During the flat portion of
the wave the change in voltage is practically
zero, which means that during this flat portion
the secondary voltage will drop.

Inductance wire carrying a current

It is to be noted that the grid only
goes positive during the positive half
of the cycle. If the grid is positive
during both halves of the cycle, then
both halves of the wave will be re-
duced in amplitude. In general,
however, the upper loop will be
smaller than the lower loop. From a
previous analysis of this type of
wave, Fig. 5, this distortion signifies
an introduction of a second har-

monic.

Plate Circuit Distortion. Assume

FIG.10 A

generates a magnetic field around it
in a direction given by the right-hand
rule. If this current be alternating,
then the intensity of this magnetic
field is in time phase with. the cur-
rent. Since the intensity of the field
is measured by the number of mag-
netic lines per square inch, then the
number of magnetic lines per square
inch is in time phase with the cur-
rent. A wire, if it is being cut by a
varying magnetic field, has induced

in it a varying voltage; and the mag-

teristic as shown in Fig. 10. If for

some reason the tube is worked at point
A or point B and the form of the grid
voltage is sinusoidal, then one-half of
the plate current loop will be greater than
the other half, as shown in Fig. 10. Such
a plate current form also contains a sec-
ond harmonic; this, as previously pointed
out, is what happens in a linear detector.

If the tube now be worked at the cen-
ter of the curve, Point C, which is the
proper operating point for an amplifier
tube, and a large signal is impressed on
the grid so that both the upper and lower
bends of the curve being used then the
form of the plate current will be as shown

Ip |

FIG. 11

nitude of this voltage is dependent
upon the length of the wire in the field
being cut, the flux density and the fre-
quency of variation of the flux. The
generated voltage is given by the formula

E =Bfl

where B = flux density
f = frequency
I = length of wire.

If this wire is wound in a coil and if
the practical system of potential differ-
ence the volt is desired, then the formula
for generated voltage becomes

444fNB

10

E:

N—Number of turns.

n Fig. 11. This type of wave contains
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T2

\/ FIG.16

4.44—Constant based on the assumption of sine wave.

B—Flux density.

Since the current through an inductance lags the impressed
voltage by 90°, the voltage generated in the coil is maximum
when the current is passing through its zero value. This also
follows from the statement previously made that the generated
voltage is always a maximum when the change in current is
greatest. No voltage is generated in a coil when the current is
not changing in value.

It is important to remember that the direc-
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to point L, then if switch S be suddenly closed the current
through section A of the coil will be greater than the current
through section B. The voltage generated across section A
will be greater than the voltage generated across section B.
The voltmeter V will indicate and its indication will be equal
to the difference between the voltages generated in sections
A and B.

It should be noted that thus far the circuit is merely a simple
bridge affair and the considerations outlined in cases I and II
apply when the bridge is balanced and when it is unbalanced.

CASE III. Suppose switch S is now closed and the sliders
of both potentiometers be kept at their center positions. A
steady current will flow through the windings of the coil. If
the slider of potentiometer P now be moved to position L the
current through section A increases above its normal value,
generating a certain voltage across section A. At the same time
the current through section B decreases below its normal value,
generating a voltage in section B which adds to the voltage
generated in section A, producing a voltage across the entire
coil which is the sum of the voltages in each section. The
reason for the voltage generated in section B now being additive
is that, whereas, in case II the currents in each section were
increasing in opposite directions, the voltages generated were
180° out of phase, while in this consideration the current
through section B suffered a different type of change. That is,
it was decreasing instead of increasing, which resulted in a re-
versal of the polarity of the voltage generated

tion of the induced voltage is dependent upon
the direction of current flow through the coil. i
If the coil has more than one applied voltage,
each one of these voltages being applied to a
different section of the coil, then the direction

RESULTANT

QNLY
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in section B.
A Push-Pull Amplifier

Fig. 15 is a typical circuit diagram of a push-

of the induced voltage in each section of the
coil not only depends upon the direction of
current flow through each section, but also upon

\./"“.l_'
1
i
i

pull amplifier. With no signal impressed on
the primary of the input transformer normal
plate currents flow through the primary wind-

the direction in which each section is wound \// FIG.20 ing of the output transformer as shown. The
and whether this current be increasing or s plate current of each tube flowing in opposite
decreasing. B VES directions through the continuous winding pro-

Consider the coil depicted in Fig. 14. This

duce flux in opposite directions which neutralize

coil is wound continuously in one direction and
is tapped at the exact center of the winding, the
end terminals of the potentiometer P is con-
nected across the extreme terminals of the coil. A wvariable
voltage is interposed between the slider on P and the center
tap of the winding. The variable voltage is obtained by
means of an additional potentiometer K placed across the
battery. The voltmeter V is placed across the ends of the

each other, eliminating d.c. sat-
uration of the core.

Assume a sine wave of volt-
age applied to the primary of
the input transformer the volt-
age across the secondary of
this transformer will be ap-
plied to the grids of both tubes.
The peak of this signal being

~

age across the coil.
CASE I. Suppose both potentiometer [
sliders be kept in their center positions |

smaller than the grid bias.
The voltage of each grid with respect
to its filament wil be one-half of the

[\

and switch S suddenly closed, current
will flow through the circuit and through
the coil in the directions shown in Fig.

coil to indicate the total generated volt-
~\/

total secondary voltage. The form of
the plate current of each tube is as
shown in Fig. 16, It will be noted

s

14. Since the coil is wound continu- that the currents are 180° out of
ously in one direction and the current ReiEd FI1G.42  crconpaRy phase. Due to the fact that they are
in section A is flowing in the opposite VOLTAGE veCaGe flowing in opposite directions, the volt-

direction to the current in section B,
the voltage generated in section A will
be opposed to the voltage generated in
section B (these being 180° out of

&

age generated by each coil add, the total
voltage across the primary being the
sum of both voltages. Another way of
looking at the problem is as follows:

L5

phase) and the voltmeter V which indi-
cates the total voltage generated across
the entire coil will not show any indica-

e U

When the grid of tube No. 1 is in-
creasing in potential in the - direction
the grid of tube No. 2 is decreasing in

v

1 PRIMARY RESULTANT

tion. : = appLiep FI1G.43  seconDaRy potential, which means that while the

ng’-{gﬁ' Ht. ?‘UDDOE.E Sj.'i;éth g be open VOLTAGE RS ol plate current of tube No. 1 is increasing,

a € potentiometer sider be moved the plate current of tube No. 2 is decreas-
e
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ing, and since these currents are flowing in opposite direc-
tions the generated voltages are additive. This is exactly the
same condition as cited under the heading of inductance
case IIL.

If a large signal voltage be applied to the grids of both
tubes such that the plate current of each tube rises above the
saturation point and down below the lower end of the curve,
the form of the plate currents in each tube is as shown in
Fig. 17.

The voltages generated by each half are additive and have
the form shown in Fig. 18.

The dips in this curve are due, as previously explained, to
the flat-top form of current. This voltage curve contains a
large third harmonic which is passed on to the speaker.

If, however, the tubes are worked off the center of the
straight portion of the curve such as point A or B in Fig. 10
through the form of the plate current
in each tube is shown in Fig. 19. The
form of the total generated voltage
across the primary of the output
transformer is as shown in Fig. 20.

The form of the voltage curves de-
picted in Fig. 19 shows the presence
of a second and third harmonic as
was previously analyzed. The re-
sultant of the two voltages shown in
Fig. 20 indicates the presence of
only the third harmonic, the second
harmonic having been eliminated. The magnitude of the third
harmonic that is wusually present is small enough to be
neglected.

It was previously mentioned that the current is about
90° out of phase with the voltage. This is true only in
a simple inductance; but in a transformer under load the
phase relation between primary current and the applied voltage
depends upon the power factor of the load on the transformer,
neglecting the magnetizing current. It is assumed in this
discussion that the load on the secondarv of an interstage
transformer is resistive, hence, the primary current is prac-
tically in phase with the voltage. With this in mind it can
be seen how the dip voltage wave is ob-

801

Courtesy R.C.A. Photophone Co., Inc.

Figs. 23 and 24
Above and at the left are front and
underneath views of a type of audio-

frequency amplifier employing push-
pull amplification in the final stages

only even harmonics that are elimi-
nated are those that would be pres-
ent if push-pull amplification were
not used.

Maximum power output is obtained from a tube when the
load impedance equals the impedance of the tube. If the load
impedance is made equal to the tube impedance in a straight
amplifier, maximum output will be obtained, but the percentage
of the second harmonic present due to the curvature of the
characteristic prohibits the use of this one-to-one ratio. The
ratio of load impedance to tube impedance is usually two to
one, in order to minimize distortion. In a push-pull amplifier
in which the second harmonics due to overloading are elimi-
nated the load impedance may be equal to the tube impedance
and so a greater output may be realized. Usually about 25 per
cent. more undistorted output is obtained with two tubes in
push-pull than with two tubes in par-

tained from a flat-top current wave.
Suppose the form of the plate current
of a stage of amplification previous to
the push-pull stage is as indicated in
Fig. 21A. The voltage generated across
the primary is as indicated in Fig. 21B.

allel.
The formula for power output of two
tubes in push-pull is
w'Eg’
I) '

2Rp
where Rp is the tube impedance and is
equal to the load impedance.
If the automatic bias method is used
and both tubes have the same mutual

The voltage across the secondary is =R/
shown in Fig. 21C, which is the voltage -B-

on each grid with respect to the mid

point of the winding. The plate current /\
of each tube is shown in Fig. 21D. The \/ EgTi
voltages generated in each half of the -C-

secondary is as shown in Fig. 21E and
the resultant voltage across the primary

conductance and output resistance no
condenser is necessary across this auto-
matic “C" bias resistance, for the rea-
son that the plate currents will always

of the output transformer is as depicted \f 8T
in Fig. 21F. An inspection of this final "D ‘
wave shape will reveal the presence of a

second harmonic which existed in the _ZINLERTi

be equal and 180° out of phase. The
sum of both currents will then always
be a constant. Since there is no a.c.
component in the plate current, no by-

wave impressed on the primary of the -E-
input push-pull transformer. The push-
pull amplifier therefore does not elimi-
nate harmonics originating in previous
stages. -F-

By a similar reasoning it is found
that harmonics existing in a sound wave
are not eliminated.

pass condenser is necessary. This is
true regardless of the form of the plate
current as long as both tubes are
matched.

If both tubes of a push-pull amplifier
are not matched so that the mutual
conductances are not the same, then the

plate current flowing through this grid

The sweeping conclusion is that the

=
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bias resistance will be unequal and 180°
out of phase. The result will be an
a.c. component which can be by-passed with a condenser. If
this by-pass condenser is omitted the voltage across the grid
bias resistance will vary. This variation will be 180° out of
phase with the grid voltage of the tube having the greater va-
riation of plate current and in phase with the grid voltage of
the other tube. In other words, the tube having the greater
mutual conductance will receive degenerative action while the
other tube will receive regenerative action, the tubes tending
to divide the load equally.

Perhaps a little more detailed explanation of the above phe-
nomenon should be given. Consider Fig. 22; Rg is the auto-
matic grid bias resistance. Suppose (Continued on page 837)
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Inside this metal box
is contained an ex-
tremely efficient short-
wave and broadcast
superheterodyne. It
employs six tubes,
three of which are
screen-grids

FHow 1o
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bined with the performance of the giant, has met with

instant popularity. The midget radio receiver is a typi-

cal example for it delivers a highly satisfactory order of
reception and quality of reproduction in spite of its small size.
The size of the midget receiver has been limited only by the
necessary circuit arrangements, for after all, there must be tuned
circuits, with variable condensers and coils. These parts may
be made small only at the sacrifice of circuit function. The
closer spacing of the plates in a condenser to increase capacity
and to reduce size makes it almost impossible to arrange for
gang control, yet these tuned circuits are necessary in order
that interference between stations shall be eliminated. The
regenerative receiver with a preceding stage of radio frequency
followed by a two-stage transformer-coupled amplifier has met
with some popularity as a small or portable receiver but has
never been able to really deliver the goods, so to speak. Thus
we may run the gauntlet of receiver circuits in our selection
of a suitable circuit for a small receiver until we reach the
super-heterodyne.

The Rolls-Royce of radio has always been associated with
that of a large size receiver but after some thought the idea
of a small super-heterodyne was conceived. In addition a re-
ceiver was desired that could cover a tuning range of 15 to 550

THE miniature has ever had an appeal that, when com-

Ci0

RFCI

Looking at the back of the chassis with the rear compartment
wall removed to show the location of the various parts. In
this top view (at right) the placement of the coils, condensers,
sockets and variable resistors may be observed. The tube in
the foreground gives some idea of the size of the receiver

Rapio News ror Marcu, 1931

wild “T HE

A six-tube midget superheterodyne
stage, a dynatron oscillator, two
quency amplification, a regenerative
transformer-coupled audio-frequency
three or five-volt tubes may be
it covers a waveband range of from
use as a midget, portable, automobile

standard, readily available parts

meters in wavelength. This has been accomplished with a single
variable condenser, a fixed condenser, two coils and two
switches. The current consumption by necessity had to be
small and the receiver was required to deliver loud speaker
volume on all local stations. To satisfy these requirements it
was decided to experiment with the new 2-volt tubes in this re-
ceiver. Thus we have the Mighty Mite, which to the writer's
knowledge is one of the smallest and most powerful radio
receivers of modern design ever built.

Design

The design of this receiver has not been without its problems
as to the circuit, the layout and to the parts to be employed.
The latter are all of standard manufacture and may be obtained
from most any radio parts dealer, or else may be obtained
directly from the manufacturers.

The first conception of the receiver circuit was that con-
sisting of a modified Hartley oscillator, arranged with one
tuning condenser of .00025 mfd. capacity, having a fixed con-
denser of equal size placed in series with it. - This fixed con-
denser is shunted with a switch in order that the maximum
capacity of the variable condenser could be halved when used
on short waves. A Magister modulator or first detector as
described by the writer in the October, 1929, issue of Rapio
NEws, with untuned antenna circuit, employing the new -32
screen-grid tube was used. Then followed a single stage of
intermediate frequency coupled to the modulator through a
tuned filter of 150 kilocycles (2000 meters wavelength); tuned
impedance coupling between the intermediate frequency stage
and the regenerative detector. The regenerative detector was
selected for three reasons, first, to introduce as great load in
the plate circuit of the intermediate stage as possible by lower-
ing the resistance of the tuned impedance; second, to take

f, I‘
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employing an untuned first detector
stages of screen-grid intermediate-fre-
second detector and two stages of
amplification. So arranged that two,
used. By means of a selector switch
15 to 550 meters. Ideally suited for
or motorboat radio receiver. Only
are used in its construction

advantage of the regenerative gain in the detector, and third,
to provide a means of autodyne reception of continuous wave
code signals. The —-32 tube was tried as detector as well as
in the first audio stage using resistance capacity coupling. After
considerable work the =32 as a second detector and as the first
audio stage was discarded, the old standby transformer-coupled
system being substituted using the -30 and the -31 tubes
respectively.

After considerable testing, the selectivity of the receiver
seemed to be of a very low order and the project considered
not nearly so successful as anticipated. Various types of
oscillators were tried until the dynatron oscillator, recently
given considerable publicity as a constant frequency generator
was adapted to the receiver. From that moment the success
of the receiver was assured, as the steadiness of the generator
was such that the selectivity of the converted signal was com-
parable to that of the single r.f. stage followed by a regenera-
tive detector, in which is used two tuned circuits.

Yet, the reader is cautioned not to expect too much from
the receiver for even though it is of the super-heterodyne type,
it has only six tubes and only a single tuned circuit. It is not
believed that it will bring in stations situated at great distances,
nor will it receive a weak signal through a powerful next-door
broadcast station. Tests in the Rapio NEws Laboratories and
at the writer's home in the Flatbush section of Brooklyn gave
reception without interference from all locals. In noisy locali-
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ties, in the proximity of electrical interference, such noises,
having a natural period corresponding to the intermediate
frequency, will be passed without the heterodyne action of the
oscillator, as analyzation of the circuit will show. It is a queer
sensation to be listening to a high noise level, and have stations
pop in and out on the rotation of the tuning condenser.

Building the Receiver

The construction of the receiver has been simplified as much
as possible, and is so designed that the home builder will have

Fig. 4. The circuit emplos'e_d in the Mighty Mite six-tube superheterodyne. It is arranged for use with a
six-volt source, but as described in the test slight changes in the values of resistance for the filament resistors
make it possible to supply the receiver with either a two or three-volt source
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- the coil. The coil is then dipped
into airplane or celluloid dope
or cement. This cement can be
obtained in tube form from most

L3 L4 L6 LS
125 TURNS 135 TuRNS 30 TURNS 125 TURNS
N 2 8 NG 32
D.S. C-. W’iﬂE D.5.C.WIRE D.5.C. WIRE DS.C.WIRE
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| 3 ING SCREW

= METHOD OF WINDING COILS ~

~ COIL

BINDING
CORD

~FINISHED

Fig. 5. (At left) Here are given
the constructional, winding and
assembly details for the coils and
forms of the intermediate fre-
quency amplifier transformer

Fig. 6. (Below) The intermediate

stage transformers, tuning con-

denser and by-pass condensers are

mounted on their respective coms-

partment walls, as shown in the
drawing above

hardware stores and is known as
Du Pont's household cement.
The cement should be diluted
with amyl acetate or acetone in
order that it will penetrate into
the winding. The coils are placed
aside to dry, during which they
may be placed under a weight to
make them flat and smooth. This
is best accomplished by placing
them between two pieces of glass
with a weight on top. After the
coils are dry they are assembled
on wood or bakelite dowels as

3 SAW 5L0TS
EQUALLY SPACED

COIL ~

shown in Fig. 5.

To cover the tuning range of
15 to 550 meters wavelength,
only two tuning inductances are

a minimum of assembly difficul-
ties. The size is such that it will

required, details of which are
shown in Fig. 9. The coils have

prove difficult to substitute parts,
with the exception of the sockets,
resistors and mica fixed conden-
sers. The parts as listed are first
collected and tested after which

two windings each, the oscillator
plate coil and the modulator
grid-pickup coil. The larger coil
L2 is wound with 82 turns of
No. 26 double silk-covered wire

the construction of the chassis is
in order.

Making the Chassis
The one-inch by one-half inch

for the plate inductance and 25
turns of No. 36 double silk-cov-
ered wire for the pickup coil.
The smaller coil L1 has 20 turns
of No. 22 double silk-covered
wire for the plate coil and 4

angle brass 3234 inches long is
now prepared by measuring off
points at 34 inch, 6%% inches,

17 inches, 2234 inches, 3214
inches and 324 inches, along
the one-half inch edge. The COMETEAICTIONAL

angle is bent into a rectangler DETAILS OF THE
frame after cutting out wedge- R.F.UNITS
shaped pieces at the corners

turns for the pickup coil. The
windings are made on bakelite
tubing one inch in diameter,
which for the larger coil is two
Yol saAcieT inches long, and for the smaller
R ey coil is one and one-quarter inch-

es long. The coils are provided

with a single mounting lug which

which are at the points marked

with the exception of the 3114

and the 324 inch points. The one section between the 31V
and 32%4 inch points along the Y% inch side is removed in order
to form a tongue that will lap and fit under the 34 inch sec-
tion. The frame is joined at this point by screws and nuts,
solder, rivets or by welding. At this time the holes for binding
posts Bl and B2, the hole for the loud speaker pin jack block
SP and the holes for the battery leads are drilled in the rear of
the rectangular frame as shown in the drawing, Fig. 11. The
hole for the battery switch is then drilled in the front of the
frame. The bottom plate of aluminum is cut to the size of 1024
by 534 inches, and the positions for the socket holes marked.
The positions of the partitions are scribed on the top of the
plate in order that the holes for the fastening of the aluminum
slotted corner and partition posts may be placed accurately.
The plate is next drilled, placed on the rectangular frame, and
is fastened by mounting of the corner and partition posts. The
ends, back, front and partition walls are cut to size and drilled
as shown in the drawings (Fig. 10) and laid aside until needed.

Making the Coils

The only difficult coils to make are the intermediate coils
L3, L4, L5 and L6. For their construction a small form is
necessary which is made of three pieces as shown in Fig. 5.
The core and side pieces are assembled with a screw and fast-
ened with a nut. Fine strong thread is placed through the
slots provided, after which the wire is wound into the slot,
jumble fashion. The coil L3 is wound with 135 turns, coil 14
and L5 with 125 turns, and the coil L6 wound with 35 turns.
After the coils are wound in the slot to the required number
of turns, the tie threads are tied around the coil, after which
the winding form is taken apart and the core removed from

Underneath the chassis are located much of the wiring and the
small by-pass condensers, fixed resistors, etc, as indicated in
the photograph below by the various symbols

is made by flattening the end of
a 6-32 stud and drilled through
the flattened portion to pass another 6-32 screw for fastening to
the tubing. The coils are mounted as shown in the drawing by
fastening in a horizontal position to the central partition within
the oscillator compartment.

Assembly

The sockets are placed through the holes in the chassis and
fastened with screws and nuts. The central partition is put in
position, after which the condenser Cl, which has previously
been fastened to its support panel, is fastened down to the
bottom plate. It is necessary that C1 be insulated, as both
the rotor and stator are at high potential; this is accomplished
by mounting the condenser on a bakelite panel support and
the use of a bakelite or fibre shaft for the dial. Next are
mounted the audio transformers, T1 and T2, in the positions
shown. After this are mounted the switches S1 and S2, vari-

R2 wvi RIO Ro
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able resistors R9 and R10, and the precision vernier metal
dial, on the front panel plate. Before placing the front panel
in place the coils L1 and L2 are mounted on the central par-
tition in the positions shown, and all wiring completed in this
compartment. The clip for the control grid of the oscillator
tube V1 is provided with a lead of sufficient length which
passes through the bottom panel and is soldered to the negative
filament post of the socket V1. The transformer T2 is now
wired into the circuit after which the end panel of the audio
compartment is placed in position.

Before proceeding further, the intermediate units are as-
sembled on the inner partition panels. The radio-frequency
chokes RFC1 and RFC2 and their corresponding by-pass con-
densers C10 and C11 are fastened to a support bracket, the
details of which are shown in Fig. 6. This unit is now fastened
to the bottom of the inner partition as shown. The dowels, of
either wood or bakelite, which serve as a means of support for
the intermediate-frequency coils are fastened to two bakelite
endplates, the upper plate of which carries the midget mica
adjusting condensers C4A and C5A. This entire assembly is
fastened to the upper portion of the inner partition panels as
shown in the drawing, allowing ample clearance between the
bottom bakelite plate and the by-pass condenser. Note that
the fixed condenser C3 is mounted similar to the fixed con-
denser C4 but on the opposite side of the intermediate-fre-
quency coils. C2 is mounted directly on the switch S1.

This photograph shows the tun-
ing condenser of the oscillator
circuit mounted
fore the coils have been in-
cluded in the assembly

The tuning coils are wound on
one-inch diameter tubular
forms to the specifications as
shown in the

right

NOTE i A
€oILS wounp on Fisre | DIAT
sketch to the Urt BAKELITE FORMS Lo J
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in place be- arhoz2 257 K036 3
DSC.WIRE  DS.C.WIRE
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54" 52"
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The intermediate-frequency units are placed in position and
wired, after which the back plate or panel is fastened into
position. This completes the assembly and wiring on top of
the chassis plate. The top of the receiver may now be put in
place temporarily and the receiver turned upside down for
completion of the assembly and wiring on the bottom of the
chassis. The filament resistors are of the pigtail type ordi-
narily used as grid suppressor resistors. These are soldered
directly to the negative posts of the respective sockets. In order
to obtain the proper bias for the screen-grid i.f. stage, two re-
sistors, R3 and R4, are connected in series, to the center con-
nection of which is connected the grid return of the coil L4.
The by-pass condensers C8, C9 and C12 are mounted in posi-
tion by screws and nuts which were previously placed through
the bottom panel. The condensers are raised from the bottom
panel the height equal to that of the nuts used to hold the
fastening screws in position. One end of the radio-frequency
choke RFC3 is soldered directly to the grid post of the socket
as shown. The binding posts B1, B2, the loud speaker jack

SP and the filament switch S3 are now mounted. One pigtail

terminal of the antenna resistor R1 is soldered directly to the
Bl binding post, the other pigtail connection being soldered
directly to the chassis. This, in conjunction with the filament
resistor R2, places the proper bias on the control grid of the
modulator tube V2. After all the wiring is completed, the
battery leads are soldered to the (Continued on page 819)

The several pieces of sheet aluminum which go to make up the compartment walls are cut to the sizes
indicated below and drilled as shown
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A1l Radio is NVot

OST radio fans, “tinkers,” and plain listen-

ers think of radio as “broadcasting,” but

perhaps some do realize that a great body

of amateurs known as “hams” are also on
the air, Few broadcast listeners realize that one of
the most important of the radio services today is
that maintained for the public in foreign and domes-
tic communication; a service antedating broadcast-
ing by about twenty years, but lacking the popular
appeal of the latter.

Students of radio history, however, will recall that
Senator Marconi transmitted the first wireless signals
across the Atlantic, over a distance of 1,800 miles on
December 12th,1901. To be sure this signal was a very
brief message consisting of merely a series of groups
of three dots, the Morse code symbol for the letter “s.” Hardly
a commercial message, but indicative of what was possible and
it was, as we know now, the first step in the direction of what
is today trans-oceanic radio communication, connecting the
United States with practically all countries of the world.
Hawaii inaugurated a public wireless service when it opened

circuits between the five principal islands of the territory on
March 1, 1901. The actual opening of a communicating station
or circuit in Continental United States, however, was estab-
lished off the coast of Massachusetts on August 16th, of the
same year, On that occasion the Nantucket Shoals Light Ship,
No. 66, accepted a radio message from
a ship seventy-two miles off the coast

Television, aircraft radio, beacon radio,
other services have increased so rapidly
accommodate the demand for new channels.
legal problem in the lap of the U. S. Fed-
of a series dealing with this important sub-

by all the public radio

By Carl

over all channels, providing for the use thereof by individuals,
firms or corporations for certain periods of time under licenses
issued by the Commission. It is provided that no one may
use or operate any apparatus for the transmission of energy,
communications or signals by radio, without express authority
of the Federal Radio Commission; receiving sets are not men-
tioned. Familiarity with this Radio Act, as it has been
amended, is essential to the proper and successful operation
of a radio transmitting station. This applies especially to a
station handling international public communications, since
such services may interfere with the long-range circuits of
other nations.
Among other things, the Act pro-

and relayed it to a shore station at
Siasconset, forty-two miles distant.
This project was not under Govern-
mental supervision; there was no radio
control and few ships flying the Amer-
ican flag were equipped with wireless.
The endeavor was sponsored by the
New ¥ork Herald. That paper de-
serves great credit for the establish-
ment of the first commercial radio sta-
tion in this country and for handling
incoming messages of a public nature.
Thereafter, radio messages from many
ships were accepted for delivery or re-
lay via wires to points inland.

N connection with the obser-

vation made by the chairman
of the now permanent Federal
Radio Commission, C. McK.
Saltzman, to the effect that we
must look to further engineer-
ing developments for the ulti-
mate solution to the problem
satisfying the ever-increasing
demands for more and more
frequency assignments, it is
important to know of the prac-
tical possibilities of Dr. James
Robinson’s invention, the Ste-

vides for the protection of Marine
communications, including distress sig-
nals, familiarly known as “S O §”
messages; requiring not only that ships
be properly equipped for the handling
of such messages, but that Coastal and
certain other stations may be desig-
nated to keep a licensed operator
listening on the marine distress chan-
nel, so as to cease operating if inter-
ference is likely to be caused. Distress
signals have absolute priority and
Coastal stations must exchange radio
communications with all ships. The
Act goes into many details which will

One of the first long distance trans-
oceanic messages was picked up by the
S.S. Philadelphia in February, 1902,
over a distance of 1,550 miles from
the Poldhu station in England. President Roosevelt in Jan-
uary, 1903, opened the trans-Atlantic radio service between
Cape Cod and the Poldhu station, dispatching a radiogram
to King Edward VII. Some messages between Cape Breton
and England had been exchanged during the preceding Decem-
ber. These early activities presaging the great traffic exchanges
of today, were immediately followed by increased activity.
The first radio-telegraph conference was held in Berlin in
August; then came press messages for publication in the daily
press of the two countries.

Gradually American ships began to install wireless apparatus
although it was not required by law until 1910. This law was
amended in 1912 just prior to the first general Radio Act, itself
now obsolete, having been superseded by the 1927 Radio Act.

Review of Regulations

The Radio Act of 1927 was enacted to regulate all interstate
and foreign radio transmissions and communications, all trans-
mitters operating within the limits of the United States and its
possessions, and messages to foreign stations outside these lim-
its. in compliance with the International Radio Convention.
This act placed the Federal Radio Commission in charge of
all radio communication and directed it to maintain control

node Radiostat.

not be recounted here, but it seems per-
tinent to call attention to the fact that
those receiving or assisting in receiving
radio communications are expressly
forbidden from divulging or publishing such messages without
permission, and that it is required that they be delivered only
to the person addressed or his agent. Do not allow your
operators to violate this requirement.

TwHE EbIToRS.

Development of Service

To indicate the extent of the fixed radio services of the
United States; there were in operation June 30, 1930, four
hundred and sixty-eight commercial land stations, including
point-to-point domestic and trans-oceanic stations; ship-to-
shore or coastal stations and aeronautical or ground stations
serving aircraft. Besides these there were three hundred and
thirty-seven Governmental land stations operating on Govern-
mental frequencies and conducting services to certain cities
in the United States and its possessions, or to ships and air-
craft. Under the classification of public point-to-point there
are now approximately one hundred and sixty licensed trans-
mitters functioning in the trans-oceanic services but over one
hundred outstanding construction permits indicate that more
transmitters will soon be on the air. There are approximately
sixty-five public point-to-point stations engaged in a domestic
service between the cities of Continental United States. In
Alaska alone, there are over one hundred and twenty trans-
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-Broadcasting

marine radio, amateur radio, and many
that apparently we no longer have space to
T hese demands have thrown a very difficult
eral Radio Commission. In this, the third
ject, we are apprised of the difficulties faced
communications services

Butman*

mitters engaged in public service, communicating either with
Alaskan stations or ships off the coast and actually forming
part of the Alaskan Signal Corps radio net-work. These sta-
tions are licensed by the Commission but operate under the
direction of the Supervisor of Radio at Seattle and the super-
vision of the Chief Signal Officer of the Army, in accordance
with General Order No. 79.

There are approximately seventy limited commercial sta-
tions in operation handling traffic with other specified stations
in operation and indications are that approximately twenty
more will be ready for service within a short time.

All the commercial and Government
radio stations of the United States are

Aliens of course are barred from operating. Don't
answer the question of citizenship, by saying “na-
tive” or “yes,” as some have endeavored to do. If
a corporation seeks the privilege, a copy of its
charter and a financial statement must accompany
the application. Naturally, the stations to be com-
municated with must be listed, but new foreign
contacts are difficult to secure today, as most
countries have granted these privileges already.
Newcomers who try to enter this field must ascer-
tain whether or not they can secure good equip-
ment and a license from the patentees to operate a
commercial radio system; some applicants have se-
cured the authority of the Commission to erect sta-
tions, only to learn that they could not secure suit-
able equipment or found themselves involved in extensive and
expensive patent and legal suits. Another and separate license
than that of the Federal Radio Commission may be necessary
to cover the communication equipment patents.

Furthermore the attitude of the Commission now prevents
the issuance of a construction permit or license for private
service alone, but necessitates the qualification of the applicant
as a bonafide public service organization. He must present
evidence of his ability to handle traffic with domestic or
foreign stations. A permanent and reliable service must be
guaranteed similar to that of other public utilities. For ex-

ample, railroads are only authorized
to operate by and under the direction

listed, as of June 30th, 1930, in a pub-
lication of the Department of Com-
merce entitled “Commercial and Gov-
ernment Radio Stations of the
United States.”

Securing a License Difficult

In its fourth annual report the Fed-
eral Radio Commission states frankly
that the demand for frequencies or
channels for “point-to-point” com-
munication and many other services,
being already greater than the supply
available, the future responsibilities,

O those who are commercially,

financially or otherwise interested
in the evection, maintenance and opera-
tion of any form of radio tramsmit-
ting station or service within the
United States or its possessions it is
recommended that copies of the Gen-
eral Orders of the Federal Radio Com-
mission, and also a copy of its fourth
annual report, be obtained from the
Superintendent of Documents, Gov-
ernment Printing Office, Washington,
D. C., and also “Radio Laws of the
United States and International Con-
vention of 1927, Treaty Series No. 767.”

of the Interstate Commerce Commis-
sion. Radio channels may be as-
signed only in public interest just as
are railroad rights of way. While
there have been private stations. they
are disappearing except in remote sec-
tions not otherwise supplied with com-
munication facilities.

Prospective licensees should also
make a careful study of the fre-
quencies available conferring with
radio engineers if possible, and testing
the channels suitable, for not every
channel is useful between two given
points even if available. Engineers
agree that from two to four widely

of the now permanent Commission,
include a demand for creative work
through the development of plans and
policies whereby a better and more
extensive use may be made of the limited number of fre-
quencies. “It is no job for a nervous woman,” the Chairman
states. There is only one answer to this situation—closer spac-
ing of the channels used, a requirement which of course calls
for better engineering practice, efficient modern equipment and
greatly improved frequency control.

Literally, the field of international radio communication is full
to the brim; there is little chance for a new company to get
into this well-organized business of trans-oceanic communica-
tion. and little opportunity for existing companies to greatly
extend their contacts to other foreign points, as the present
circuits now literally girdle the world. The narrowing of the
channels now in use merely will give opportunity for improve-
ment of circuits and increased movement of traffic by making
available a few more channels.

However, those who do seek additional or new facilities for
point-to-point communications should not, as some have tried,
persuade a group of Congressmen. state officials or politicians to
intercede in their behalf. Procedure requires that the appli-
cant file with the Commission duly executed forms requesting
such facilities as are believed available. In this connection an
application for a construction permit, (Form 6B-1, used for
other than broadcasting stations) covers the essential first step.

Tue Eprrors. separated, high frequencies are re-

quired to maintain good service over

a long-range circuit in operation
twenty-four hours a day; these frequencies must be selected
with regard to geographical, seasonal and day and night con-
ditions,

The site chosen must be carefully selected and exactly desig-
nated by latitude and longitude. Don’t make errors in this.
I recall the embarrassment of an applicant at a hearing who
learned that an error of his in longitude placed the site of his
transmitter in the Pacific Ocean.

Without trying to discourage all those inspired to open
public communication circuits for international traffic, permit
me to state that the necessary equipment costs between one
hundred and five hundred thousand dollars. Properly de-
signed equipment is becoming more and more necessary. Ad-
ditional engineers on the Commission staff now make possible
the checking of applications far more carefully than in the past,
and haywire, cheap or inefficient sets will be the cause of re-
jecting applications.

Prior to the issuance of a license, if changes are desired in
the apparatus, site, frequency or if the time required for equip-
ment installation is not adequate, an application for modifica-
tion of the construction permit should (Continued on page 831)

*Formerly Secretary, Federal Radio Commission.
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By J. G. Aceves

Amy, Aceves and King

“Stenode” which are worth discussing.

In the first place, it is my belief that in this
type of receiver, the piezo-electric effect has been util-
ized for the first time in order to secure an extreme
degree of selectivity in a broadcast radio set.

It is well known that no electrical vibratory system
has a decrement as low as a mechanical system. If
the latter could be employed as means of obtaining a
high degree of selectivity, which is a consequence of low damp-
ing factor, the selectivity of a receiver could be considerably
improved. A mechanic-electric converter has to be secured,
and this is precisely the function of the quartz crystal used
in the Stenode. : _ .

A receiver equipped with such a sharp “filter"—after all,
this is the way the crystal acts—must obviously pass the side
frequencies, or for that matter any frequency in general de-
parting from the resonance frequency, with a rapidly increas-
ing attenuation. :

It follows that for tolerably good overall fidelity response
in the case of a broadcast re-

THERE are several features pertaining to the

Rapio News ror Marcu, 1931

wality with

A most spirited discussion followed the
Radiostat by Dr. James Robinson before a
ica at Columbia University. This paper,
the Stenode Radiostat, was printed in full
pleased to present the views of several noted
lication of the discussion in its entirety. The
Stenode’s performance, which are published
shadow of a doubt that, in spite of the

modulation frequencies

By Ellsworth D. Cook

United Research Corporation

HE radio profession has heard so many conflicting re-

ports on the Stenode that we are indebted to Dr. Robin-

son for his explanation of what it is and how it is supposed
to operate.

A review of his remarks shows that it does not question
the existence of side bands. Any suggestion that a difference
would exist between the modulated wave-and
the three separate frequencies into which it can

iver, some means must be :
2 P O

resorted to to secure an ade- T e

be resolved mathematically would be too naive

to warrant discussion. Dr. Robinson, however,

quate compensation. In l.ht? ::NQR]\:[N_ CO-ORDINATES
case of the Stenode, the audio- LSCALE-R

1 calls in question the need for such broad circuits

0y

in receiving. It will be essential, therefore, to

frequency amplifier is compen- 8
sated. How far this compen-

discuss both the steady state and transient con-

; : 7 L oot
sation is feasible may be EETEA(OED

= ditions. In the steady state case. a receiver de-

surmised from the {ollowing TSCALE B)

signed so that a band lying 1000 cycles on either

side of the carrier would be passed without at-

calculations.

Let us consider the effect of \:
the crystal by analogy to an

8

tenuation while all frequencies outside of this
band and extending up to 5000 cycles on either

——

side of the carrier frequency, though still ac-

equivalent electrical circuit.

cepted by the receiver, are greatly attenuated,

Let a constant voltage, vari-

able frequency sine wave gen-

may be made to produce a uniform audio-fre-

INPUT RATIO

erator G, Fig. 1, impress an

53
y
[ —

quency output by compensating the audio

electromotive force E into a — -

amplifier to properly (Continued on page 843)

™l

r: T x = = L
circuit formed by an induct- \

z
‘ A
ance L, a capacity C and a re- Y

sistance R. If we take the |
-20 0

voltage drop across the coil, | i

which may be connected to a e

valve V and call this drop e, B -3 -2 - +1
the ratio between the impressed

+20

KC OFF RESONANCE

ST Fig. 4. Fidelity curves of the Stenode receiver.
+2  +3 Curve A is measured at the loud speaker termi-
nals. Curve B is that of the loud speaker meas-

voltage E and the received
electromotive force ¢ will be
the gain, which we shall call
H, and it is given by the ex-
pression :

Fig. 3. (Above) Selectivity
curves of the Stenode re-
ceiver, Curve A is plotted
to co-ordinates accepted as

A pL (1) standards. Curve B is

i plotted to an extended scale
to show the shape of the

/ L e tip of Curve A. These

E  V(pL——)' +Rk curves were taken at an ar-

pc bitrary frequency of 1,000

k.c., but the figures applied
to any frequencies within
the range of any receiver

in which p stands for the fre-
quency in radians (6.283 times
the frequency in cycles).

Let us use frequency ratios
n and introduce the “efficiency™ of the circuit, each one de-
fined respectively as follows:

1

p = npo where po = or (resonance frequency). Let

VLC
(Continned on page 836)

ured alone. From these two curves, a general
idea of the overall fidelity of the complete re-
ceiver may be obtained
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presentation” of the paper of the Stenode
recent meeting of the Radio Club of Amer-
the first completely technical explanation of
in last month’s Rapio NEws. Here we are
engineers, lack of space preventing the pub-
fidelity and selectivity curves showing the
here for the first time, prove beyond the
Stenode’s super-selectivity, all the required
are present in the output

By L. C. F. Horle

Consulting Radio Engineer

AM pleased that the committee on publications has given
me this opportunity to add to the general discussion of
Dr. Robinson’s paper since my rather completely occupied
position as mediator at the discussion following Dr. Robinson’s
paper did, quite obviously, preclude the possibility of my con-
tributing any technical discussion at that time and I feel that
some effort of summarizing the extended and, at times, highly
controversial discussion is well worth while.
I am afraid that I must admit that neither the
lengthy analysis of the action of the “Stenode”
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e!/ &

Fig. 2

By Dr. Jas. Robinson, M.B.E.,, Ph.D.

Inventor Stenode Radiostat

HERE seems to be an impression from the dis-

cussion that the demonstration of the Stenode

receiver was given in circumstances which were

not accurately specified, and in consequence it is sug-

gested that the demonstration was not entirely convinc-

ing to some members of the audience. It is difficult

to understand how such a public demonstration can be

completely satisfactory to everyone, and all that I

hoped to do was to give a general idea of the performance of

the Stenode. Had anything further been my intentjon. no

demonstration whatever could have been given, it being impos-

sible to test the apparatus adequately prior to the lecture as
the room was occupied almost continuously.

My object was to demonstrate the sharpness of tuning of
the receiver and that all modulation frequencies were received
without sacrifice. In order to determine precisely the type
of response with the Stenode, careful measurements, which cer-
tainly could not be made at the demonstration, are necessary.
The accompanying curves taken by the Crosley Radio Corpora-
tion during their investigation of the Stenode. and reproduced
by their kind permission, illustrate graphically the achieve-
ments of the invention and answer a number of questions that
have been put to me. Fig. 3
shows the selectivity of the

nor the demonstration of the device by any means
convinced me of the validity of the broad claims 350

Stenode and Fig. 4 shows the

of its deviser as given in his paper. In so far as

overall fidelity. These curves

the analysis is concerned I must admit that my 5

show that with the very great

difficulty in following his explanation, disclosing

1 selectivity of the Stenode the

high modulation frequencies

as it did the action of the device only under ](

transient conditions with the consequent need for 3 i { a“i%re[il:“ducgﬁj-_t wAS g e
my constant interpretation in terms of the more g 16 = NOLRCE- OLJEOL WAL Sk

s : car] St ” 4 [ | | the greatly increased freedom

familiar and commonly employed ‘“side band & 200 | :

: 4 e s ? [ from interference when the se-
basis caused me to miss such points in support 3 X lectivity' of .4 Tacsisdit AE

istics of device as | | A 3

?vfertéhﬁla:g(l:egcd characteristics of the devic ; \ | , ' creased and that when the ap-

Qimilarlo ; ‘ ; paratus _demonstrated is em-

Similarly, I can, by (Continued on page 838) G \ . [ . Bloved it is-possible: et s

& \, = broadcast stations five kilo-

£ N cycles apart without appreci-

=] able mutual interference. For

Fig. 7. (Below) The fidelity curve of one of the “‘*-m....______ this purpose two local modu-

most prominent of American made superhetero- o = —— e Ia!cd oscillators were employ.ed

dynes, the R. C. A. Radiola, which was fully T with their carrier frequencies

described in the November, 1930, issue of Rapio

set five kilocycles on either

NEws

side of WJZ's carrier fre-
quency. It was shown that the
Stenode received these trans-

Fig. 5. A curve show-
ing a mean of the two
halves of the resonance

OVERALL FIDELITY
RECEIVER WITHOUT TONE CONTROL

FREQUENCY IN CYCLES PER SECOND
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30 {00 1000 10.000

missions individually without
interference, whereas a present-
day receiver, considered to be
of extremely good selectivity
did not do so. Had conditions
allowed, it would certainly
have been arranged to demonstrate that the field strengths
were as nearly as possible identical for the two receivers.
During this experiment the variable balancing condenser
i the quartz bridge circuit of the Stenode was first ad-
justed so that the. resonance curve was exceedingly sharp.
When the balance position has been correctly set the three
simultaneous transmissions can each be received _nde-
pendently but by increasing or decreasing the value of the
balancing capacity the mutual interference increases and
the larger the deviation from the correct value the greater
becomes the mutual interference. (Continued on page 846)

curve of the receiver
plotted to a linear ex-
tended scale
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In this simple analysis of the electromagnetic pickup and its characteristics

the author reviews the historical development of the pickup and outlines a few

easy methods for determining pickup characteristics. A second article by Mr.
McClatchie will be published next month

WAY back in 1890 a man by the name of Capps got a
patent on a telephone receiver.

been copied from California to Moscow.
types of pickup have been designed
and put to commercial use, but prob-
ably nine-tenths of the pickups in use
today are based on the one original
idea. It will be the main purpose of
this article to discuss the merits, limi-
tations and characteristics of this de-
sign.

As will be evident from a glance at
the illustration, Fig. 2, this type of
phonograph pickup is a remarkably
simple device. Its moving system is in
effect nothing but a simple reed ar-
ranged to be vibrated by a needle-
point. A loud speaker involves, by
comparison, a labyrinth of complica-
tions, due to the special characteristics
of cones and diaphragms, and the prob-
lems of coupling the armature to these
parts, and these in turn to the air,
which is the transmitting medium.

Frequency Characteristics
The frequency characteristics of the

There is something
startlingly modern about this invention. For it em-
bodies the essentials of nearly all our present-day

magnetic loud speakers and pickups. The man was a genera-
tion ahead of his time. Pickup history starts with Capps Patent
No. 441,396 of Nov. 25, 1890. See Fig. 1.

Thirty-five years later engineers took the four-pole system
of Capps, pivoted the armature in rubber bearings, provided
the free end of the armature with rubber buffers, and inserted
a needle setscrew. This was the first widely used commercial
phondgraph pickup, and about all that has been done since
has been to somewhat refine the design. The type of structure
which was introduced on the G.E.-designed Panatrope has
It is true that other

MAGNET

NEEOLE -==-—=""1}
ARMATURE H

DAMPING
caiL BUFFERS

._a-/‘ ‘[;

-

P Ll

,\SF. le-POLE PIECES
:,‘:%:6. <2
¥ T ARMATURE

NEEDLE SET SCREW

Fig. 2. (Above) The pickup designed
by the G. E. Co. in 1925, which was
first used on the “Panatrope.”” This
construction has been closely followed
by many succeeding pickup manufac-
turers. The armature is pivoted in
rubber sleeves held between the lower
pole-pieces. Rubber buffers, held by
the upper pole-pieces, serve to center
the armature and damp its tendency
to resonance. Upper views show de-
vice in cross section; below, the parts
“exploded”

Fig. 3. (Left) An elaborate German

radio-phonograph combination, em-

bodying a Vogt electro-static loud-

speaker. The pickup and turntable

are just under the speaker. German

taste in cabinetry runs to simple lines
and highly finished woods

pickup are almost wholly dependent on
the character of the reed or armature,
which makes up, with the needle, its sim-
ple vibrating system. Now a reed set in
motion manifests a certain resonance fre-
quency. In the best modern pickups, this
resonance point usually lies between fre-
quencies of 3000 and 4000. In order to
prevent an excessive response at these
frequencies, it is necessary to damp the
system. This is usually accomplished by
means of rubber buffers applied to the
free end of the armature. These buffers
serve also to center the armature in the
magnetic air-gap.

Now the damping does not affect
merely the resonance frequencies. It
tends to cut down the entire level of the
upper musical range. Its effect is pro-
gressive. It is most effective for the high-
est frequencies reproduced and least ef-
fective for the lowest. This tends to give
the response curve a downward slope.
The volume control which is almost al-
ways connected across the pickup em-
phasizes this tendency. With a properly
designed pickup, the output values are at
a maximum at the lower end of the fre-
quency scale. From here they fall off
gradually until a frequency of about 2000
is reached. From this point on there is
a sharp rise, due to armature resonance,
the extent of which is determined by the
amount of damping applied. After the
resonance peak, the curve falls off steeply.
The upper limit of frequency response 1s
determined strictly by the location of the
resonance point. Just beyond resonance
there is always a cut-off. This cut-off
falls almost always between 4000 and 6000,
as commercial pickups generally resonate
at about 3500. The effective range of the
best modern pickups is from 100 to 5000,

3
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Pickurp

By S. McClatchie

which corresponds to the usual range
of the phonograph record.

It is evident from the foregoing that
the frequency characteristic of the
commercial pickup is fixed basically by
the simple natural laws governing
damped vibrating reeds. There are
dozens of brands of pickups on the
market which resemble one another in
tone characteristic so closely that only
a very lively imagination can tell the
difference between them. This means
simply that the dimensions of the
armature and the amount of damping
applied have been standardized in com-
mercial practice. It is indeed very
simple by poor dimensioning to make
a worse pickup, but it is with present
designs and requirements next to im-
possible to make a materially better
one. That is, so far as tone quality
is concerned.

Measuring Pickup

C haracteristics

Frequency records are available to
the public, and it would at first sight

(No Model.)

No. 441,396,

811

F. L. CAPPS
TELEPBONE.

Patented Nov. 25, 1800,

R. McCLATCHIE started with

“wireless” away back in the days
of spark gaps and cat-whisker detectors.
Out in California at the age of 14 he
built a transmitting and receiving station
with a 175-foot aerial stretched between
two 90-foot poles. By 1911 he was al-
ready manufacturing and selling wire-
less apparatus.

In 1914 Myr. McClatchie abandoned the
then nmot so very promising “wireless”
field for other pursuits, among them uni-
versity work and extensive travel in
Europe. He did engineering work on
electrical equipment in Germany for
many years. In 1923 he again entered
the radio field. He carried out the first
rebroadcasting of American radio pro-
grams to be accomplished on the Conti-
nent. The same year he built a mag-
netic recording machine, which was used
to record a program of Christmas greet-
ings from the German to the American
people.  Stresemann, the President of
the Reichstag, and Dr. Eckener, of Zep-
pelin fame, contributed speeches.

For a year and a half Mr. McClatchie
has been devoting himself to the im-
provement of electrical phonograph
pickups. He has written two articles
especially for Rapwo NEws which em-
body some of the fruits of his study of
the pickup art, of which the accompany-
ing article is the first,

E —

_.- PICKUP

f
POINTER

== THREAD

SCALE
PAN

Fig. 1. The granddaddy of them all. The Capps
patent of 40 years ago, which shows the four-pole
electro-magnetic system which is the basis of nearly
all present-day pickups (and magnetic loudspeakers
as well). All you have to do to this design to have
a very passable pickup is to add a needle set-screw

seem a simple matter to take pickup
curves. One need but measure the re-
sponse of the pickup at various fre-
quencies with a tube voltmeter and
plot the results. In practice this is
not such a simple matter. The phono-
graph companies are not in the habit
of releasing the frequency records
which they use in their own labora-
tories, and those that they do release
require a lot of correction on the part
of the user, if even approximately cor-
rect results are to be attained. Here
a warning: Even if the records are al-
legedly calibrated, don’t accept the
makers’ calibrations for any purpose,
no matter how reputable the name of
the maker may be. Do your own cali-
brating! The most imposing calibra-
tions in TU or Db are of little value
unless they happen to be right. The
most commonly available frequency
records have calibration errors up to
20 per cent.

It is fortunately a comparatively
simple matter to calibrate the records
oneself. Hold any {requency record
at such an angle to a source of light
that a band of reflected light beams is
seen running radially across the
grooves. The width of the band at
any point indicates the relative veloc-
ity of the cut. For instance, if at
one frequency the width of the band
is one inch and at another one and one-

= half inches, then the velocity of the cut at the second fre-

’7 quency is 50 per cent greater than at the first. This may sound
| to some readers like a “believe it or not,” but it is neverthe-
] less a fact capable of exact demonstration. The explanation of

the fact would take up too much (Continued on page 848)

Fig. 4. The author's setup for measuring the “stiffness” of
pickups. A light pointer is fixed in the needle holder of the
pickup. At a point corresponding to the position of the
needle-point is attached a thread which supports a light pan
for holding weights. The stiffness is measured in terms of the
weight required to cause a deflection of 0.002” at the needle-

point
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Omp cte . D. broadcast Call LlSt
F .
2 ¢y, Call Letter and Locati
B}/ reqgiercy, crie 71 0carion
C d November, 1930
orrected to INovem Cr, l D
Also a Supplementary List of
1t N 1 I
Additional North American Stations
e —
Call Power Call Power Call Power
Letters Main Studio Location (watts) Letters Main Studio Location (watts) Letters Malin Studio Location (warts)
550 KlLOCYCLES 660 KILOCYCLES 850 KILOCYCLES
WGR Buflalo, Y 1 kw. WEAF New York City. i S0 kw KWEKH Ehreveport, La.. ......... 10 kw.
WEKRC i lncinna:! Oblu 1 kw., WAAW Omahn, M8, .oeisuaaencaiiaysyasa b WWL Now Orleans, La.. .. ... asadeieoian S kw.
ST &
4 17 AL L 5
ﬁg; g{oohtnhs 8B 300 ” 670 KILOCYCLES 860 KILOCYCLES
smare 5 WMA Chi 1., 5 kw. : "
KOAC  Corvallis, Oregon.. Licw. i R, W | ARG e e I shw
, 680 KILOCYCLES KMO Tacoma, Wash 500
560 KILOCY CLES WPTF Raleigh, N. 1kw.
WLIT Philadelphia, P, 500 KFEQ "-\L Joseph, \Iu 2L kw 870 KILOCYCLES
WFI Philadelphia, P.a 500 KPO San Franclsco, Cal 5 kw. - "
WOAM  Miami, Fla. ... . 1kw. “,’-_-S, Chieago, 111.. s e BEW,
KFDM umont, Texas. 500 = = WENR  Chicago, L., .00 0 1100000000 © .50 kw
Wé’x {(ﬁo“u]e’.u’fmn } l’::' 690 KILOCYCLES
: o, Tl -. ; 3 s
WPES  Chicago, I | 80 (Canadinn Eoclyalon) 880 KILOCYCLES
enver, 010, . »
f‘i‘in San Francisco Calif.. 1Ew. 700 KILOCYCLES WGBI Surarnr}n,‘;‘:. um cul ..........
WLW Cineinnatl, Ohio. .. . .50 kw Wg.\!\' Scranton, Pa........
570 K_ILOCYCLES y Meridian, Miss.......
7 E Wwsul Towa City, Iowa. ....
Y New York, N. Y. 500 710 K"-OC‘ CLES KLX Oankland, Calif.,
WMCA  New York f‘“k 500 WOR Newark, N. J._i 5 il 5 kw. KPOF  Denver, Colo. 3 RS
SYR Syracuse, N. Y. -_:{ﬁ EMPC Be\erls ]lulq Callf.. SO0 KFKA Greeley, Colo.. ... caiotaladdy S00
EAO zgl'::nrﬁfat&“m{iﬁm 750
a;(\}v'éqg Asheville, \m s 1kw, 720 KILOCYCLES 890 KILOCYCLES
chita Fa exas, 28 . s ;
WNAX  Yankton, S. D. Sliill1kw, | WGN o Chicago, IIL. RN i (RO S .
KXA Seattle, Wash, A p AR ?(K) Ll ql'?\-“ enuej.) 5 250
KMTR  Los Angeles, Calif.. .0 10110 100000 500 730 KILOCYCLES WM i;.*;.'rm:f;:':— W g%
(Canadian Exclusive) WMAZ M acon, G4.. . 250
580 KILOCYCLES W‘(_}S_ Atlanta, Ga. 250
- (Canadian Shared) = 740 KILOCYCLES &'l’l‘-’lﬁ {-1;;'3:.1“!‘{01(:‘5. ATK., : Friratin g%
289 Tomme Mmoo IR IR e skw. | RUSB  Vermionsp S
E(% ézz( E“n“ngmfl' ;‘- ; 250 KMMJ  Clay Center, Neb, . . 11100000100 1kw. KFNF Shenandosh, Towa.” . vercna. 00
jerre, 5. Dakota. ... 2
WIBW  Topeka Kunsus soo 750 KILOCYCLES 200 KILOCYCLES
W,
590 KILOCYCLES WJIAX Suckaonviile, Fin. 1 kw.
WEEI  Boston, Mass.. 1kw 760 KILOCYCLES Pigl  Jlevous it N 1kw:
WKZO  Berrien Springs, Mich. 1kw. WJIZ New York, N, Y. 30 kw KSEI Pocatello, Idaho 250
WCAJ Lincoln, Neb.. 500 WEW St. Louls, Mo.. 1k KGBU Ketchikan, Alaska 500
WOW  Omaha, Neb. kw. | KVI Tacoma, Wash. . 1 kw, K,
HQ Spokane, Wash. 1 kw. 910 KILOCYCLES
600 KILOCYCLES , 770 KILOCYCLES (Canadian Exclusios)
(Canadian Shared) '\x%‘ﬁg‘[ {:lﬁg";]!{:, }ill‘b ........... éq'klﬂw‘
WCAC  Storrs, Conn.. L T M I s S s 1w 920 KILOCYCLES
WCAO Baltimore, Md.. 250) K
WOGBS*  New York Cit 350 780 ILOCYCLES WBSO  Needham, Mass...... . . 500
wa@rc \1::1;5211)3 I’El\avr:;i ;)HH (Canadian Shared) ‘I:‘I“"RJC .Hctmit.. ,\'lgeh.. TR g 1 kw.
KFSD San Diego, Calif.. 5 WEAN Providence, R. L........ccuun.uhias, ';’50 WAAF C g;:.ﬁ;:' ]"ﬁms gk 1 lgﬂ'b
WTAR- 500 K?%}_O Be;né{tgr w 3.?1; 1 fﬂ}
W v 0 v v by ra e
610 KILOCYCLES el DOVl v e e e 500 | KEXF  Denver, Colo... fiuiysvnaitiod ot 500
BN gnsmson 2 | B, foobiaen i
2 i . 5 (ELW B Kk, C ;
WIP Philadelphia, Pi.. 500 KTM Los l:{l;l;.eklfsnlgm[r o 930 KILOCYCLES
WDAF Kansas City M 1 kw. (Canadian Shared)
KFRGC  San Francisco, &g 1kw. 790 KILOCYCLES WIBG  Elkins Park, Pa..........coccieecnns 50
" WDBJ Roanoke, Va.. ... e L
620 KILOCYCLES WGY Schenectady, N. Y, 50 kw. WBRC  Birmin ‘n:nrn Ala, 500
KGO San Franelseo, Calif., Tk KGBZ York, 2 500
Bangor, Malne. . 500 3NN KMA Qhonanﬁrnh Towa. 500
WSUN  Clearwater, Fla.. ... 1kw, KFWI  San Francisco, Cali 500
MJ  Milwaukee, Wis.. .. 1 Kw. 800 KILOCYCLES KROW  Osakland, Calif 500
KGW Portland, [}regnn 1kw. WHAP Ft. Worth, Te arans
KTAR Phoenix, Arizona.......... 500 WFAA Dallas, T em; Tasevae Eg Ew_.
630 KILOCYCLES = s e, KILOCoIn
ey 810 KILOCYCLES WAAT  Jersey City, N. J..
St (t:"t;'::‘s aredl 7 WPCH  New York, N. Y. 500 | WEIW  Hopbing: 1;:3}1!?;
, D C.. . 2 Ce 0] sville,
0S Jeflerson Clty, Mo a0 | Weco Minneapoils, Mbin. 745 kw. | WHA Madison, Wis..
KFRU Columbia, Mo, . 500 WDAY Fargo,
WGBF  Evansville, Ind.. 500 820 KILOCYCLES O Eﬂﬂhlm{l I.‘Jrres:cm
onolulu, T. H.
WHAS Loulsville, K
640 KILOCYCLES L SRR 10 kw.
WAIU  Columbus, Ohio. . ... 5 500 830 KILOCYCLES 950 KILOCYCLES
mes, Towa, 5 kw. WH WRC Washington, D. C.
KFI Los Angeles, Calif... .. .. .. 5kw WR{J}PH mm‘i‘l\ltc et v %iw. KMBC  Kansas City, Mo. :
KOA DEOYer, Col0:, s s e i 125 kw. | KCHE  Biioee Mone T i
650 KILOCYCLES 8, MONIE. . s - 7 v mlio s vims o ek
WSM_ Nashville Tenn..... .. 5kw. 840 KILOCYCLE
Beattle, Wash. ... .01 0 00 G D XOLES 960 KILOCYCLES

(Canadian Exclusive)
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Call Fower Power Power
Main Studio Location (watts) Main Studio Location (watts) Main Studio Location (watts)
970 KILOCYCLES 1190 KILOCYCLES 1260 KILOCYCLES
WCFL Chicago, II.. 1lekw. San Antonio, Texas........oveerv.- 50 kw. OUCity, Pau..ov.ovnnss
KJR Seattle, Wash 5 kw. grownavgle(.; TEXBE. - s e e 5 ggg
AvANna 8. . 500
980 KILOCYCLES 1200 KILOCYCLES Harlingen, Texis. 200
KDKA  Pittsburgh, Pa.................. .50 kw (Canadian Shared) Counell Blufls. Lowa 1kw.
- - éinﬁgu]ﬁi\&ul‘m. T e 100 2 * - 500
pringfie L. 10
990 KILOCYCLES Burlington, Vt.. .. ... 1000 100 1270 KILOCYCLES
WBZ Snrlngaeld. Mass....... .. 15 kw Worcester, Mass. .. 100
WBZA  Boston, Mass.............. Utea, N. Y, 100 Ithaea, N. Y. T et i R
tlncll.nnatlhfjhla. ulJH imumore Md. AT e SN
anton, Ohio. .. Grand Rapids, 3.1 z
1000 K]LOCYCLES ;Euuis\ 1||$ Ky.. }P,QU Grand Rugid: 3 t:‘g o %
mory, Va.. Jack Miss... ...
§52  pnaasejom S i Ealim i
. Mg Sv e, ECLT
KFVD  Culver City, Calif.. Harrisburg, b 100 Beattle, Was. ... .. 'ufra
Carbondale, ba. 190 Eealmlei Wash L 1kw
a. o
1010 K]L{)CYC&ES T 20 olorado Springs, Colo. . e b o, =
(C-ncda‘cn Shared) Qew Orleans, 100 12 K
WOAO New York, N. 250 ew Orleans, a0
WaN by 250 iunun fﬁ"”-rm‘l i 80 KILOCYCLES
WRNY 2 noxville, Tenn, ol Camden, N. J
KGGF Columbus, Ga.. .. 50 5
W Little Rock, Ark. ... ASUry Puck, .. 5
WIS Paragould, ATk, Chattanooga, Tenn..
KQW D%Lw le, lﬂl {)l.nl‘ljuu. T e{\‘us
1020 KILOCYCLES i‘:{fgsﬁm? Ind. (-r‘:a?‘ﬂuh. i'\mm
WRAX  Philadelphis, I‘a ............. 250 \imhullwnn Io“J
KYW  Chicago, 1li.. : A0kw, Mandan, N s e 1290 KILOCYCLES
Huron, 2, D i S r
1030 KILOCYCLES St. Louls, ? P‘I"rt"'s‘;')"m('_g‘hﬂl\l?n Y.
(Canadian Exclusive) Fergus I ﬂllb ‘1"1!' San Antonlo, Texas
g}-lr‘ll_‘:;‘ jiiil;i‘s “l e | li;;ll\lcl‘_-sllin Tf:\ils o
1040 KILOCYCLES st Touis, $o. - Supaing, Wit ol et
WMAK  Buffalo, N. Y.. 1 Ko Los Ansslce. Callt.. . Salt Lake City, Utah
E’l‘%‘; g&st f,I.-&l:siilla’. M iCh II(IkI:w' Stockton, Calif.
KRLD D:llﬂsl:‘rTneﬁsM L 10 kw, Aorga : 1300 KILOCYCLES
Beuingmm'\\.msn Brooklyn, N, Y..
1050 KILOCYCLES Lacey, Wash..
KFKB Milford, Kansas. . 5 Ew N. Y
KENX Hollywood, Callf.. 5 kw 1210 KILOCYCLES eﬁ&rﬂ%ﬂﬁn{eh Fla
(Canadian Shared) EADBAS '(_‘"f'- M
1060 KILOCYCLES Los Angeles, Calif.. ..
AT Rt i 10%kw SoTaaton N e 100 Los Angeies, CalT.. oo
X " = y Rcdbnnk i LR PR PR Ao 100 Portland, Oregon. .
WTIC Hartford, Conn. .50 kw. N Y 100 P d’ €
WIAG Norfolk, Neb. . L kw. R T R Tl et gl ortland, Oregon. |
KW Portland, Oregon Yon {rs o i A e 100
Tegon. . . . . A.uﬂeswv\gn.x}'. s s Sla 37w et e oo 2.;8 1310 KILOCYCLES
thaea, N, Y........... ik At (¥
Pawtucket, B. L.....c.ovvnvevenas.. 100
1070 KILOCY CLES Providence, R. 1 100 Laconia, 100
WIAM  Cleveland, Ohio ... 50 kw. e Buftalo, } X 190
gg%z Cart h?s ”1 : l% ?nnea(;lli-.;"ghlga Vcwh?mrombliﬁﬁ i%
KJBS  San Francisco, Calif, 100 EAvRrE, Pa.. S REDIDELOR.
g;rnmun'd. va 100 i 3}33?3411?.3&"1’?&13 5 %
i chmond, Va. R P R ; N
1080 K"-:OC\ CLES ~ Rnrlngﬂcld Tcrm e e A . 109 II>=;1'|1§;191|[:§?B Pa.. {%
Whe s YO AT Pl B 2
] il N biaa -e 3 L
WMBI  Chicago, T1i. 5 kw Thomasville, Ga.. . 50 ‘l‘i.ﬁ},ﬂf‘ﬂ_ﬁ,_f" -4y il
Elk ('llﬁ'l. U\kllt. . m.} | Reading, Pa... 50
o reenville, 88...
1090 KILOCYCLES R ock M ot % | ey, . 100
b 8t. AR vt v i e i b Shreveport, La.. .. LA L. L ) 7
EMOX SO Mo Bw. I‘)e\'ﬂs nke‘ﬂxi Livisensnmmari o m }%
- Watertown, 8. D..............
1100 KILOCYCLES Ll;niuln Neb. . il 100 150
“‘I'PG Anderson il Ay . . v
WLWL  New York Gty 1o Ay Fape Olradedt, Mo : 2 Hbrerevees; La %
KGDM  Stockton, Calif.. ... 250 Dodize ¢ 'h’; R : 00 Shroveporh: T N (c L
| CARD, . . Houston, Texas, . 100
Chicago, Ill.. : 00 3
1110 KILOCYCLES Chicago, 1IL.. ... ... T Ry ({eﬁ,‘,‘;o”'elﬁ'{i}‘“ L
WRVA  Richmond, Va.............. 5 kw. Springfleld, T, 00200000000 00 El Paso, 'rem 00
KSOO Sloux Falls, 8. D... .01 110 2kw. Springtield, Til. R : o0 | Dublin, Texs 00
Rock Island, I11. .. . «ve: ADD Oklahomsa (*.n Okla.. 00
I\Innilmvrm‘!'1 I\:’!s. i A RIAT T e g 14T HH Galesburg, Il 00
Poynette, Wis. e
1120 KILOCYCLES poamete: 8 Joiet: fit 00
(Canadian Shared) San Bernarding 00 Cedar Rapids, Towa.. 00
E Wilmington, Del. 250 Pasadena, Cali 50 ¥t. Dodge, lowa 00
\\’DEO 2rl|:]mﬂ ‘-\E;?u " 5)1%) Casper, Wyo.. 100 Boone, lows. . 00
WT. ollege on, Texas 5 Ravenna, Neb. ] 00
KTRH Houston, Texas. . . s 500 Terre Haute, Ind....... 00
WISN ‘.\1|lwnukee T A 250 M : u o
WHAD  Milwaukee, Wis.. . 250 1220 KILOCYCLES \:Lllﬂ::l!'i: %:ﬂ ; ﬁ
KFSG Los .'\TIE(*TES(‘( salif. % Canton. N. Y. 500 | St. Joseph, Mo. 106
KMCS ngle allf.. . .. ! Pittshurgh, Pa 1 kw. Juneau, Alaska 1n
KRSC :eutrle. \‘l‘us‘h & Iﬁﬂ Tampa, Fla. . . 1kw Sacramento, Calif. 00
KFIO pokane, Wash. 00 Lawrence, Kans, . .. ' 1kw Jerome, Arizona 00
Lawrence, Kans........ s . 500 }:- uIILr P:‘J‘im\‘l .\I;lnt. %
- * W allspell. Mon
1130 KILOCYCLES Fuliman, Wesk. e {;g‘m-'er. colg, o0
WOV New York City ... 1 kw Meatord, Oregon 50
RaiD  Miopseheart, M. dian g 1230 KILOCYCLES Aberideen, Wash 75
Boston, Mass, . . 1kw. Yakima, Wash...... 50
1140 KrLOCYCLES Blass Colleghy P& v bun b oo 30 ;
WAPL  Birmingham, Als.. 5kw Ir{{llunﬂmitﬂ iy 1320 KILOCYCLES
< 5k Albugquerque, N. M. ... .. R :
RSt ST ki, i San Frandsep, Caltf. .71 011011 Thw. Tatimadge, OHIO......coveenenne
1150 KILOCYCLES AMIRENRS NIMER <. v : 10 Twin Falls ll[i:il‘h;;-'.'..
o Idaho Falls, Idaho
WHAM  Rochester, N. Y.. P kw Pueblo, Colo..
1240 KILOCYCLES Honoluhi, Hawail, .
1160 KILOCYCLES P e, e 1k
WWY Wheellng, W. Va. Waco, Texas. . C1Ekw 1330 KILOCYCLES
WOWO Ft. Wavne, Ind..
New Haven. Conn. 500
1250 KILOCYCLES Cincinnati, Ohio. 3 lf:ﬂﬂ
1170 KILOCYCLES = Eau Claire, Wis. . oo Lkw
WCAU  Philadelphia, Pa. 10 k. o B R R D L San Diego, Calif. . .. 250
KTNT Museatine, ITowa S Ew. Emg(] N. JI
Vew Orieans, La. ..
1180 KILOCYCLES .maneaml!s ;Hgg 1340 KlLOCYCLES
Minn. Toledo, Ohlo. .. ik e e DG
L e mggg:m}g; kﬁg{.’. S \”lr.{ﬂ},,llﬂ Minn.. Fort Smith, Ark. .. .. L T i
KEX Portland, Oregon Skw. Long Beach, Callf. Pensacola, . s, v LS00
KOB State Coilege, N. M.. .20 kw Boise, Idaho .. .. Spokane, Wash HasE s - Lkw.
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Call Power | Call Power | Call
Letters Main Studio Location (watts) | Letters Main Studio Location (watts) Letters  Main Studio Location (watts)
1350 KILOCYCLES 1400 KILOCYCLES 1440 KILOCYCLES
New York, N. Y.. 250 | WCGU  Brooklyn, N. Y.......... Lio.... B00 | WHEC- -
whn’!rg;‘é aw Yor 250 WSGH Brooklyn, Y. o St 2 b0 WABO Rochester, N. Y. S00
WCDA 350 | WLTH  Brooklyn, G 2 . 500 | WOKO 300
WEKBQ i b 250 WBBC Brooklyn, N. Y............ cee. 000 WCBA 250
KWK St. Louils, Mo.. 1 kw. h{%ﬁﬁ (L‘EFRM?L]”““ = T ggg “{%?g %
bt ¥ ver, inc
WKBF ianapolis, Ind . 500 WTAD  Quiney, Ill............. 500
1360 KILOCYCLES WBAA {{"lﬂf:ﬂ;'l! ::.- ]illiu‘. ceews W00 WMBD  FPeoria Hgts., 1. AN S00
WFBL Syracuse, ‘,\\.\ 15‘]&-1 KLO Ogden, Utab.......... cvaaese D S Oakland, Callf.........covvannnnrees 280
WOBC Vicksburg, Miss. 3
St Cotionton, 5. C. F0 1410 KILOCYCLES 1450 KILOCYCLES
ary, PEEES 5
WGES  Chicago, 111 500 WLEX  Lexington, Mass.. 500 &Q}is Haci\m‘l‘sa{k N. J.
KGIR Butte, Mont._ ; WMAF 8. Dartmouth, Mass. 500 whoM 3 78 \ v
KGER Long Be.u‘h C uiil' 1kw WSSH Boston, Mass. . 500 [no JPM} (.[l!' o
KPSN Pasadena, Callf. 1Ew. &gn;{i nm,mi}\p, \\_],’ h' 250 WSJ\E? }E'rﬁe I\'c? e,
'BC Bay Cilty, Mieh. . .. 5
I A g . 1 kw. WFJC Akron, Ohlo. .
1370 KILOCYCLES WDAG  Amarilio, Texas. 35 | WIFL  Toccod, o?f":‘.u s
e gumgma Malge. . 100 | WSFA.  Monteomery Al 300 e
A X 5 SFA L Ala 5
EY  Losington, Muss. 100 | KFLV  Rockford H_ 500 1460 KILOCYCLES
WavSTe i B Yooy 01| Wamk boveee: Wik.o.... 500 | WISV Alexandrin, Vau............o.sseen. 10/kw
P Gutoe Xt 3. X 100 KSTP St Paul, Minn. 02000000 10 kw*
pachofye 3. X ¢ 1420 KILOCYCLES
WBTM Janville, Va..... va 100
WLVA Lynehburg, Va..... 100 WHDL  Tupper Lake, N. Y.... ... 10 1470 KILOGYCLES
WHBD vit, Orab, Ohlo. 100 "TRBO ( umherl.mll M. 100 e Epdosfioss il
WIBK  Hichiand Park WS Pomington, Del. 10 | WENT  Nashville, Tenn. . 1.1l 5kw.
WIBM  Jackson, Mich 'ED! 1{3]3 KGA Spokane, Wash.. . .....cveeesennssss DKW,
WRAK WMBC
WELK 100 WELL Rattle Creek 50 1480 KILOCYCLES
WiBY ](1)}: at'ﬂll?{ - be” Il}v l% WEKBW  Buffalo, N. Y. Skw,
WHB_? . 00 WFDW :i,‘:ﬁllladglza. f‘\!n L 100 KFJF Oklahoma Lm- i ORI s e S Ekw.
gggc g’klh‘hns:tmg-ti‘;’- ({lkl % Eé?r? ,\'icw Orleins, | La... %
0L A. < Alva, A
KCRC Enid, Okla.. . 00 KTAP San Antonio, Tv'c 00 1490 KILOCYCLES
WMBR  Tampa, Fla.. 00 KXY Houston, Texs : 00 WCKY Covlugtun Ky.
GCI San Anmntn Texas, . . 00 KFYO Abllene, Texas. ... .. 00 WIAZ Mt. Pmsm-ﬂ 1.
KFJZ Ft. Worth, Texas. ... 0o WSPA Spartanburg, 5. C... 00 WCHI Chicago, 111..
Kgl;t? ggn gnmllﬂu:rTexas Hg KIC ed Oak, 110“-5 T %
n_Angelo, 1exas WIAS Ottumwa, Jowa. ......, ..
Klgl:x lc‘ﬂl‘{{'ﬂmm '-";9::[39 :;3 R’I\_’%FH -}{milisds\t.: ) KAnEs. . | ﬂ; 1500 KILOCYCLES
t. Wayne, In 1 oplin, Mo.. 5 3 L - ) T "
KCDA  Muchel D 50 00 250 | WEOE  Doston: Mase. /11 169
KFJM  Grand Forks, N M 1). : o0 | ELPM  Minot, N. D..... ceeee 100 | WNBF  Binghamton, N. Y. O
KWEKC  Kansas City, 3 lr{f(: WEHS m-memn 11 S 4 cere. 100 WMBOQ  Brooklyn, N. Y. . 100
WRIN ' o0 | WHEC  Cicero, il ; 00 | WCLB  Long Beach, N, Y. RS RALE
KGAR 00 WKBI (.h“' o, Il . 00 WLB Long Island € I.r} N, \ R
KOH oy | KEIZ  Fond du Lac, Wis 00 | WWRL Woodside, N. Y., R
KRE 100 KFXY  Flagstafl, Ari 00 WSYB utland, Vi.. L e OO0
L A 100 | KGIX  Las Vegus, N 100 | WKBZ  Ludingtén, Mich. IR o
KOOS Marshfield. t)rmwn L} KFOQU Holy € "i 100 WMPG ot 100
KFBL Everett, Wash.. 50 KFXD  Nampa, Idaho. Rtepi et WPEN Bh Iadelplils; Pa.. - 100
KVL Seattle, Wash. 100 KGIW  Trinidad, Colo.. . .................. 100 WMBJ  Wllkinsburg, Pa 1
—— Astoria, Qregon 100 | KGKX  Sandpolnt, Iduho. coeeeeee. 1000 | ywQPT  Bristol, Ten i T00
KGFL  Raton, N. M.. - 90 KGGC  San Franeisco, Calif.. e en 10Q WDIX.  TUpele: Mum. o oo e gk 1S
KL, Fordand'rion’. Ul | WRDW  Aumuia Ghoo Bkl
1380 K‘ILOCYCLES KORE Eugene, hremm atia 00 Kg-llil ia:?l':.i S‘rh( sti, Texas. 100
WSMK  Dayton, Ohlo. 200 KFQ Seattle, Wash.. ... 00 <GK Brownwood, Texas. . 100
O 00 KGiy o e 180
arinda. DWW L~ - p & lss's dBo o s s dbesbaidenes
Wb Ladrime, V- h P H 14§l} g S 500 | ROFR  Moormead. Xm0 1%
WH arrisburg, Pa.......o0veess s o - Moorhead, 2 5
¢ e a00 KPJM Prescott, Arizona. 100
1390 KILOCYCLES \\"giﬂ {l:ﬁj;‘lms}w;g ({I']tu o PE i A .'I% ﬁ%g 5,1 {_elzérum(_ ull“'(, T A %gg
WHEK Cleveland, Ohio. 1 kw, WGBC  Memphis, Tenn... N T 3 anta Barbara, Cal
i Eaan I | 0wl g e s gl i
Eg?A ?ﬁﬁ‘ﬁﬁﬁ‘.‘g?imﬂul'_ﬂ e e L TR j KECA Los Angeles, Calif.. ................. 1EW, KPOQ Wenatchee, Wash... . ...vvvrincnnann 50 |
I — ——————————————————————————
e — — — Y — M M M} —}—m nm i iinininn:ii ki i ,m/40 /0]
5 Wat Call Main Studio (Wartts) Call Main Studio (Watts)
c!,::::nrn m‘ant l?l:!u g (Po:n::} Kce. [ Letters Location Power Kc. Letters Location Power Ke.
|
|
5 020 Cantoll, M. Y.oiiivanaes 500 1220 WwWCoD Hurrl-sbnr P.a 00
R R W Al | | Pittsburgh, Pa. ... . I kw. 1220 WCOH  vo 2 10
B fmo o N B0 | W oo "Uﬁmo o B0 330 | wese 60
WABC  New Fork City. .11 5 kw. 860 w Northfield, Minn. oo 1 kw1250 WosH 140
WABI Bangor, Maine. . . ) . 100 1200 | %!:m%:gr.e‘.\,“.ld .,“‘9.3 Iﬁ% SPAL 20
WABO- . 2 ) 'DAF ‘e
(Cea R EC-WABO) 2 WOCAT ‘“mi'c?(rlm—rkﬁ\u ¥ 100 I% &Biﬁ rf.lmrllﬂgéu‘rtgn‘;s }3
oo B Sy 2% GAU hadelphis, P 10 kw. 1170 WDAY  Fargo, N. D 50
LT ey T Thw: 1230 | WEAX  Burilgton, Vi, 100 1200 | WDBJ  Roanoke, Va. 30
WAIU ('olur::bnfef'nmu i 500 640 WCAZ  Carthage, IlL. 50 1070 WDBO %ﬁ'ﬁﬁf'tﬁ]‘:ﬂ Tt 33
WALR ?nnes;\.u{:,- Vi ) ‘IQ“I\ iﬂ:} gton, Del......
Pl Birmingham, 2 IO 0 4 8
P (iobe A b Ysmogts, o %
WBAA afiyette, Ind. i C h.jll'“’lf‘)ng’l Tenn. . ....... 20
WBAK Harrlshurl‘.' Pa 1430 Y 4
WAL palimes i o Stations R A 23
WBAX Wilkes-Barre, Pa.......... 1210 1 l"“rol‘ idence, R, L., %:.}
WBBCG Brooklyn, N. Y.......... 1400 70
WHEN Riﬂhmom%u‘ 20 70
WBB Chicago, [ ( : I R.T.. 80
W1 Brooklyn Y. 1300 b 7 ll Providence, E
Wh 2 ; Ponea I(_ iu“(l)?"in E';H \ a e tte rS 23};‘-\:"_’;2;’5“?_?1" 33
BN 3%&.‘,"}&. \o g 900 4 mrrL-umm 1. }g
WBGF  Glens Falls, - 1370 10
'BIG (formerly W NRC) e 20
T R WCBA mmum n, Pa 250 1440 , Mass 500
Ve ce WNAC-WBIS) WCBD iy ey 1 2 A Emory, Va. 1200
5 5 5 5 y 100 1210
WEBMS Sackensack, N. J.. .. . 250 1430 WOCBS )rilu,l'lclll 1, . 3 i : 1420
ng\' New York, N. Y. i 250 1350 \té([:)(: \l,i.":nﬁu.ﬂhls 1:&{ inn.. seisien d 12;(\}1. lgg’: ;l‘;ﬂ:::ill;l‘;:mﬂl TR i};g
vt B Yo . \
wl\gg (See WABC-WBOQ) WCFL ﬁhm}'ﬁ" llll\ % vl - l%l‘;‘l"i‘- 13(:;3 Pﬁ::-!:u(s r}?;k “ch. e 870
WBOW  Terre Haute, Ind........... 100 1310 ‘;Lﬁl : lr1lim ml“ et s A e '
WBRC  Birmingham, Ala, Lslaist DY 930 wg (‘n\ﬁ.‘xm‘l‘un T 2 kw1400 See WORC-WEPS)
\‘xggg \\é&ﬁgarreags - __1‘23 Iﬁl]‘{: . WCLE Long ]f!(' ach, N, Y 100 1500 Jew Y ?rk City 1323
e iy 5 e 'CLI lle ' 8t. Lounis, Mo.. 7
WBT Charlotte, N, C . 5 kw. 1080 WCLO Janesville, Wis_ . .. el }% ]._Q‘I;lg ?rdrmerl): a2 1510
WBTM Danville, . 100 1370 WCLS Joliet, Tl ......... i 004 1310 SRl Bk S e 00
WRBZ Springfield, . 15 kw, 990 WCMA  Culver, Ind. . 5 4 L sl T a10
5 06 WCOA  Pensacola, Fla...... ....... 500 1340 adely
weks 3?5&'.'()::33 T 250 600 WCOC  Meridian, Miss............0 500 8BS0 Knoxville, Tenn. . . 1200
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Main Studio atts) Main Studio atts)
E:tl.iers m‘&?:m Kc. Location ower Kc. Location ower Kc.

WFBE Cincinnati, Ohio. ... .. 1200 WLWL New York City............. & kw., 1100 Cumberland, Md............ 104 1420
WEBG Altoona, Pa. ... ... 1310 WMAC- y Toecoa, Ga....... : ,5?:’_ 1450
WFBL 'isﬂcusc‘ o i e e 1360 WSYR (‘:ee WEYR-WMAC) Hartford, (,01111 50 kw. 1060
WFBM  Indianapolis, Ind. 1230 WMAF Dnrtmoulh Mnss.....ouve 500 1410 Milwaukee, Wis, 1 kw. 620
W Baltimore, Md. ... .. 2 1270 WMAK Hul‘f--lo M. Y. . . 1 kw. 1040 Nashville, Tenn 5 kw. 1470
WFDF Flint, Mich.........c..000 0 1310 WMAL  Washington, 1. C.. _250 630 Savannah, Ga. £ 12
WFD Rome, Ga...... 1370 “'MA? Chicago, I11.. 5 kw, 67 Hammond, In 100 1200
WFDW  Talladega, Ala. 1420 WMAZ Macon, Ga 250 890 Detroit, Mich. 1 kw. 920
WF Phil udefphiu‘ Pa. i WMBA New Dnrt 100 500 New I'}rlcnn:u‘ 5 kw. 850
NFIW Hopkinsville, Ky 140 WMBC Detroit, h. 100 1420 Asheville, N. C 1 kw. 570
WFJC n, O 1450 \\':I\-IBD Peorla llts 1. 500 1440 “ uudn]de. 1\_ 100 1500
WERID Philadelphia, P 1310 WMBF- ' 4 ling, W 5 'Sw' 1160
WFL. Clearwater, F 0 WwWIloD See WIOD-WM Bl"} Dctrolt \ﬂcll ............... kw. 1240
WGAL Lancaster, Pa 1310 WMBG ichmond, Va..

WGAR  Cleveland, Ohi 1450 WMBH  Joplin, Mo........ % * *

WGBB port, N. Y.. 1210 WMBI Chicago, T, 2

WGBC  Memphis, Tenn 1132 %;I’SJO ,‘a‘dlfil}’ﬁt"{'"ip“ :

wG v cille, HVRE s s s

‘:rrtégf E‘.c\rtr[!lsajll!llepind Ja WMBO  Brooklyn, Portland, Oregon. .......... 100 1;1’20
WGCM  Guifport, Miss. 1210 WMBR  Tampa. Fla. l;nmgmlllicl, Ark... .. 100 1200
WGCP ; 3. 1250 WMC Memphis, Tenn, snld, Okla.. ... 100 1370
WGES 1360 WMCA New York City ierume. Ariz.. 100 lgllJ
WGH ys, Va 1310 WMMN  Fairmont, W. V. Santa B:tr_hflrn, 100 1
WGL Fort Wayne, Ind. 1370 WMPC Lapeer, Mich.. %‘:L-zuer. Vyo.. . _100 1210
WGMS- WMRJ Jamaica, N. Y ittsburgh, Pa 50 kw, ‘;I’Rl]
WLB Hee WL B—“’GI\H} WMSG New York, N Dievils Lake, ¥ 100_ 1210
WGN hlcngo e WM Waterloo, Tow Salt Lake Clty, Utah 1 kw. 1290
WGR Buffalo, N WN Boston, Mass R Los Al\i:f:leg. Calif.. . 1 kw. 1430
WGST nmnm. WNA Norma kla ; Burbank, Calif.. _500 780
WGY Schenecta WN Yankton, 5. Dak,. I*'nrttund Ore... 5 kw. 1180
WHA Madison, WN Binghamton, N. Y. «ncoln, Nebr. . 5 kw., 770
WHAD \-ﬂlwaukee Y WN New Bedford, Mass. &ﬂ.‘ur Falls, \!um 1 kw. 1280
WHAM Rochester, N WN Silver Haven, Pa acramento, Calif.... .. 100 1310
WHAP New York City WN Memphis, Tenn. .. {n\lcrcn, Wash _60 1370
WHAS ouisville, Ky. i g-nrlbo:adal\lle.‘rln i r;gﬂ\:mg;‘: ;l‘v:l\)a o a(m)? 5523
WH. P Springiield, . PG 8 8. D...... £

AL | Ahikasiin, Pa.. Saranse Lake, N, ¥, Denver, Colg... 300

WHB Kansas City, Mo.. ... ..

WHBC Canton, Ohlo. .
WHBD  Mt. Orab, Ohio,

WHBF  Rock Island, IIl.. ...

WHBL Sheboygan, Wis..

WH Memphis, Tenn. .. ...

WHB Anderson, Ind..

WHBY  Green Bay, Wis. .

WHDF Calumet, Mich..

WHDH  Boston, Mass

WHDI Minnennnlls. Mi
Tu Lake,

WHIS Bluefield, W, Va
WHEK Cleveland, Ohlo
WHN New York, N. ¥
WHO Des Moines, Ia.
WHOM  Jersey City, l:a

WHP Harrisburg,
WIAS Ottumwa, Towa.
WIBA Madison, Wis..
WIBG Elkins Park, Pa
WIBM Jackson, Mie
WIBO Chicago. Ill.......... :
WIBR Steubenville, Ohio. . . .
WIBU Poynette, Wis.........
WIBW To ka Kansas :
WIBX Utica, N
WIL St. Louls, ‘\1
WILL Urbana, Ill..
WILM Wilmington, Del
WIOD Miami Beach, Fla
WIP FPhiladelphia, Pa...
WIS umbia 3. .
WISN waukee, wla
WJIAC
WJIAG
WIAK
WIAR
WIAS
WIAX
WIAY
WIAZ
WIBC
WJiBI
WIBK
WJIBL
WIBO New Orleans,
WBBM (See WBBM-WJIBT)
WIBU Lewisburg, Pa.........
JBW New Orleans, La
WIBY
JDX
WiID
WIKS
WIR
WISV Alexandria, Va.... -
WIW Mansfield, Ohlo. .. ....
WIZ New York City. .
WEA San Juan, P. R.... ....
WEA E. I,mullmz Mich.....
Laconia, N. H...

WEAV

WKBB Jollet, HI
WEKBC Bl rmlnqh-lm " Al
WEKBF Indianapolls, In
WEKBH  La Crosse, Wis
WEKBI Chiecago, Il1,.

WEKBN Youngstown, Ohlo. . .
WKBO  Jersey City, N. J...

WKB New York, N. Y
WKB Galesburg, I11..

WEKBV Connersviile, Ind..

WEBW Buffalo, N. Y

WEY Oklahoma (il} Okla. ... ...
WKZO Berrien Springs, \'II(I)

WLAC Nashville, Tenn.

WLBG Petersbure,
WLBL Stevens Pt.,

WLEX  Lexington, Mass.. 8
WLEY Lexington, Mass.. . .........
WGN Bee WOGN-WLIB J

WLIT Philadel ms Pa..
WLOE Boston, A
WLS Chicago, IlI

‘“'DW-F See “’DWF~WLS I)

WLTH rool-lyn. N
WLVA Lynehbu
WLW ncj natl,

-\:

g5

3

283888555538538882

¢ b S LI S L
g Snd
I 1=I-T=f-1-1-1=

@itagn

Newark, N.J......
Knoxvilie, Tenn,
New York, N. Y
San Antonio, Te

Hee \\REC “ OAN)

renton, N, 500 128
Union City, ‘lenr 100 131
Charleston, W. Va... 250 58
Davenport, Tows. 5 kw, 1000
Jamestown, N. Y. 25 121
Paterson, N, J.... 1 kw, 125
Moblle, Ala.. ., SO0 141
Ames, Towa. .. 5 kw, 64
Pou%hkeepsle. 500 144
Washington, D. C... . 100 131
Maunitowoe, Wis ; 100 121
Grand Rapids, \'Ilcll i 500 127
Bristol, Tenn.. . .. . 100 1506
Kansas € ity, Mo.. .. 1 kw. 1300
Newark, N. J.. 5 kw, 1
Worcester, Mass.. . . . 100 120(
Jefferson City, Mo.. . . 000 63
New York City, . ... .1 kw.o 113
Omaha, Nebr. 1 kw. 59
Ft. Wayne, In 10 kw. 116
Paducah, Ky.. z 100 142
See WQAO-WP xP}
awtucket, R. I....... 100 1210
C_htcngu. 1il. SO0 ]
w York City 500 10
Philnde!phlq ; 100 1500
Atlantie City, N. J... .. b kw, 1100
Patchogue, ¥, Y..........., 100 1370
{""EO “CTI?R \VI‘I"IR) 500 1230
State Col 011:1’ Pa. 3
Ralelgh. N. C.. ... 1 kw. S0
Miami, Fla, 1 kw. 60
Scranton, Pa. 250 80
New York City 250 10
Vicksburg, Miss. . . 300 i
St. Albans, \ & 7
Thomasvil 50 10
LaPorte, lnd 100 200
Willlamsport, 50 7
Reading, Pa 50 10
Phil'stie[phlu Pa. 250 20
Tifton, ot 20 10
Hutlimhum REBE.. . ranans 10 70
Columbus, Ga.. ............ a0 00
Greenville, Miss, ... ... ... . 100 10
Wilmington, N, C. 100 70
Ciastonis, N, 100 10
P O shme 250 410
ashington, D. C........... 500 950
Augusta, Maine. . . 1370
Augusta, Ga.. 500
Memphis, Tenn,. BO0
Lawrence, Kans. 20
Minneapolis, M 250
Racine, W 370
New York 010
Knoxville, Tenn. 310
Dallas, Texas . 280
yalnesville, i 830
Richmond, Va.......... 1110
Cineinnatl, Ohio............ 00 1330
Grove Clty, Pa.. . . P 00 1310
Allentown, Pa, . e 50 1440
Fall River, Mass 250 1450
Huntington, W. V 205 580
Atlanta, Ga. kw, 740
Chieago, 111, . 100 1210
South Bend, Ind.. 500 1230
00 1210
. SO0 1410
3 00 1400
‘-prlnzﬂcltl Ten) 00 1210
Winston-Salem 00 1310
Nashville, T 5 kw., 650
New Orleans, La 00 1320
Dayton, Ohlo. 1380
Spartanburg, 8. C. ......... 00 1420
Toledo, Ohlo. 300 1340
Boston, Mass.. 00 1410
Towa City, Iowa 500 S00
(See “’T'LA WET \)
‘Bul‘fnlo NS cereeers B0 1370
Rutland, V Bl e 00 1500
ByTacuse, N. V.. .ivecocenes 50 570
iney, Ill.. 500 1440
Worcester, Mass,. . _250 530
Cleveland, Ohio. . 50 kw. 1070
Eau Claire, Wis., "’ os 1 kW
\orfolk Va. 500
College Stat 500 1120
Sm-lnr.-ﬂeld I 100 1210

St. Joseph, Mg
Boone, lowa

Wichita, Karn A 1 .

Los Angeles, Calif 5 kw.
Spokane, Wash 100 1120
Juneau, Alask: 10 1310
Fond du Lae, 100 1420
Marshalltown, Low 100 1
Oklahoma City, Okl 3 kw. 1480
Astorla, Oregon. ., 100 1370
Grand Forks, N. 100 1370
Portland, Oregun 1
Fort Dodge, Iowa 100 1310
Fort Worth, Texas. 1370
Greeley, Colo. 250
Milford, Kans, 1050

Lawrence, Kans.

(See KYW- KFI\\)
Rockford, Il
(;uhe'imn Tex. .
Northfield, Minn,
thmndmh Io
Lincoln, Nebr.
Long Beach,
Dublin, Texas. .
Greenville, 'I‘ex.la
Ft. Smith, Ark..
Spokane, Wash..’
Anchorage, Alaska
:"mlyl{'{& ry CI;;]II..
edattle, Was
Sa

Columbia, Mo.
San Diego, Calif.
Los Angeles, Cal..
Galveston, I‘ems
Colorado 5
Clayton, N
Denver, Cnlo
Culver City, C
Cape Girardea
Hollywood, Cn
8t. Louis, Mo.
San Franelsco, C
Nampa, Idaho. 5
Denver, Colo... ...

Edgewater, Colo, 1
San Bernardino, Cal,, 100 1
Oklahoma City, ORIa 100 1310
Flagstalt, Ariz.. .. 100 14
Abilene, 'I‘exm 100 1420
Bismarek, N. T 300 550
Spokane, “ash 5 kw. 1470
Tumn Ariz 00 1370
San I)!es:o Calif. . 50 1330
an 00 00
00 1310
300 30
50 70
San Antonlo, Te 100 70
Watertown, 5. 100 10
Mandan, N, D. 00 200
Wolt Point, Mont.. (N} 10
Mitchell, 8. D, . 00 70
Fecgus F 00 00
Stockton 50 00
Huron, 8. D.... 00 00
Los Angeles, C. it 1 kw. 00
Yuma, Colorado. . . A0 00
Long Beach, Calif., 1 kw. Lt}
Fort Morgan, Colo. | 0o 200
is 00 310
W 420
0} 370
Corpus Christl, Tex 00 a00
Los Angeles, Callf 00 200
Moorhea a0 00
Raton, N. 50 370
Rav c-nuu Nebr. | 100 10
Pierre, Dak.. 200
SBan I rumisu}. ORlf e ol 20
Picher, OKkla. 00 10
Mbuﬂu{-rlluc. N, Mex.. ... . 250 30
Pueblo, Colo.. e foleteren HEON) 20
Little Rock, Ark... .. 200
Blllings, Mont... ... e ERETEWE: 50}
Twin Falls, Id.\llu .. 2560 320
Butte, Mont.. i
Trluld.ad. Colo.. . 100 420
Jegas, Nev. . 100 420
Cmnt Cit y‘ Mo.. 5 a0 SO0
Little Rock, Atk... . 250 360
Brownwood, Texas. . 00 1500
San Angelo, Texas. 00 1370
Wichita Fails, Texas 50) 570
Sandpolnt, Idaho. il 420
£ br. 00 500
500 320
100 210
500 430
Dodge City, Kans. 100 210

e
=
s
g

San Franciseo, Cal.. . ... .. 7!
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Letters  Location wer  Ke. Letters Location ower K. Letters Location er Kc.
LGRS Amarillo, Texas. . ... KOL Seattle, Wash.. T 1 kw. 1270 Shreveport, La 1 kw. 1450
LGU Honolulu, Hawaii. KOMO Seattle, Wash. 1 kw. 20 Hot Sprin, 5 \m,l P&rk. Ark 10 kw. 1040
LGW Portland, Oregon. . . . . KONO San Antonlo, Texas, . . . 100 1370 Houston, 100 1310
GY | Lecay, KOOs Marshiield, Ore. 100 1370 Los A olm (alir 500
LHJ Los Angeles, Calif, KORE Eugene, Ore, 1060 1420 Musecatine, Iows 5 kw. 70
H(i Spokane, Wish, KOY Phoenix, Ariz. S00 1390 Houston, POXAB: . ., 1o euaals BN 20
G Red Oak, Towa KPCB Seattle, Wash 100 50 San \!l:unln '[‘l,,\,,u. 1 kw. 290
(1D Idaho Falls, Idaho KPJM Prescott 100 1500 Shreveport, L 100 10
DO Boise, Idaho KPO San Frar 5 _kw. 80 El Paso, Te: 100 10
1T Yakima, W nnhingt(m POF Denver, € . W KBS0 Seattle, Wa 1 kw. 70
LJBS San Francisco, Cal. . KPPC Pasadena, Calif. = 50 1210 Longview, 100 s
LJR Seattle, Wash, KPR Wenatchee, Wash. 50 1500 Fayetteville, Ar 1 kw. a0
LLCN Blytheville, Ark KPRC Houston, Texas. ¥, 1 kw. 920 Vermilllon, 5. D. . 500 00
\LO Ogden, Utal KPSN Pasadena, Calif. e 1 kw. 1360 Austin, Texa-: . 100 1500
ALPM Minot, N. Dak. KQV Pittsburgh, Pa : 300 1380 Tacoma, Wash. 1 kw. 60
RA Little Rock, Ark. KQW San Jose, Calif, 500 1010 Seattle, Wash T .. 100 70
LS land, calif. KRE Berkeley, Callf. 100 37 Tucson, Arlz.. .. oy 500 60
LLX Oakland, Calif KREG Banta Ana, Calif. 100 Tulsa, Okla. e . 5 kw, 40
LL. Denver, Colo. s KRGV Harlingen, Texas. 500 T!{.Illruthm Wash.,....... 100 200
(M A Shenandoah, Towa T KRLD Dallas, Tex:as 10 kw Cedar Rapids, Towa. ... 100 10
BC Kansas Ct! ¥, \lo e Pk KRMD ‘*hre\'ewm. La. = 50 A Shreveport, La 100 210
CS Ing od, Cal oy KROW Oakla Calif. ; SOM WG Stockton, Callf, ] . 100 200
E D Medford, Omtm KRSC Sea “ ash. - 50 KWJlJ Portland, Oregon. .. ........ 500 060
LM ] Fresno, Calif, . KSAC Manhattan, Kansas. ... .. 500 KWK St. Louls, Mo, Wi 1 kw. 1350
B Monroe, La. KSCJ Sloux Clty, lowa 1 kw. KWKC  Kansas City, Mo, 100 370
(MM Uay (enwl‘. Nebr, . ESD 8t. Louls, Mo, g 500 KWK Shreveport, La. . oo 10 kw. 50
‘MO Tacoma, Wash KSEI Poeatello, Idaho 250 EWLC Decorah, lowa . o . 100 1270
MOX  St. Louis, Mo, KSL Salt Lake Clty ; 5 kw. KWSC Pullman, Wash. v oo kW, 123
AMPC Beverly Hil].-t, KSMR Santa ’\Isrl&. Calif. Ve 100 KWWG  Brownsville, Tex. T . 500 1260
L MTR Los Ang Cal! 7 S0 Clarinds, Iowa. . E L 500 KXA Seattle, Wash. L L 500 A70
ANX Hnll}wood Callf. i KS0O Sloux Falls, 8. D 2 kw KXL Portland, Oregon 100 1420
LOA Denver, Colo Lg KSTP 8t. Paul, Minn.. ... 10 kw KXO0 El Centro, Callf. 100 1500
LOAC (_,or\‘nlljs Ore.. 1 kw. 501 KTAB Ban Franclsco, Cal.. . ... .1 kw. KXRO Aberdeen, Wash. 75 1310
{OB__ State College, N. \1e< 20 kw. 1180 TAP San Antonlo, Tex...... 100 KXYZ Houston, Texns. 100 1420
LOCW Chickasha, Okla. 250 1400 KTAR Phoenix, Ariz.. .. 500 i Cal. 1 kw 1230
LOH Reno, Nevada. Niah e ION TET0 KTAT  Ft. Worth, Texas. 1 kw KYA San Franclseo, Ca o
LOIL Council Bluffs, Ia.. oo 1 kw1280 KTHI Los Angeles, Callf.. 1 kw KYw Chicago, TIL.......... vena W
OIN Portland, Ore....... ..... 1 kw, 40 KTBR Portland, Oregon. 500 KZM Haywood, Calif.... ... STk ryor 100 1370
Call Main Studio Call Main Studio Call Main Studio
Letters  Location Owner Letters Location Owner Letters Location Owner
KGO San Francisco. Nutlonal Brdestg, Co,, Ine, WFDV Rome. . . .. Dolles Golngs
Alabama KFRC San Francisco Don Lee, Inc ) TOC  Savannah. .. .Suvannah Brdestg. Co., Ine.
WAPI Birmingham. ... ..Ala. Poly. Institute, Univ. | KGGC  San Francisco.. . The t-oldn-n (.mo Brdestg, 'QDX  Thomasville.... . . Stevens Luke e
of Ala., & Alabama College Co. WREI Tifton...... .Chas. A. & Milton U. Kent
WBRC Birmingham. ...  Birmingham Broadeasting KFWI San Franelsco. . . . Radlo Entertalnments, Ine. WTFI TOCCOR. & v avnnnns Toccoa Falls Institute
Co., Inc, KJBS San Francisco. . . Julius Brunton & *ons Co.
WEKBC Birmingham......R. B. Broyles KPO San Francisco. Hale Bros. Stores, l k Hawaii
WIBY Gadsden. .. Gadsden Brdestg. Co., 1ne. The Chroniele Publ’
WODX  Mobile. . Maobile Brdestg. Corp. KTAB an Francisco. . . The Asso. Brdestrs., ni' KGU Honoluln.. ... ... Marion .-\‘ Mu!roni & Ad-
WSFA Montgomery Montgomery Brdestg. Co., T -Oakland vertiser P
Ine. KYA San meisw . Pacific Brdestg. Corp, KGMB  Honolulu. . Honolul Brdcstg. L Ltd.
WFDW  Talladega..... ...Raymond C. Hammett KOW San Jose. .. . .‘[l’ncimc la}x(;‘ll'ullll:ru'l Foun-
ntion
Alaska KREG Santa Ana. .. r:ltallh }\ e,-,llerﬁ Brdestg. Idaho e
erition, Lt heussasas s - Frank ‘L. Hill . G
EFOD Anchorage. . - Anchorage Radio Club DB Santa Barbara, . .. Dwight Faulding KIDO Bolse Philli Bs
KF Juneau, .(-\I.'wku Elee. Light & Power KSMR SBanta Maria, nta Maria V. "l"(‘}' R. R, KID Idaho Falls. .. ... hIDk ;_dmﬁtg Co.
0. . FXD ampa nk E.
KGBU Ketchikan, . .. ... Alaska Radio & Service Co., KGDM  Stockton. E. F. Peffer ﬁSEI Punn?e!ln K=EI Brdrstg. Assn. Inc.
Ing. _ KWG Stockton. . ... .Formb\e “]mlcss Tel. Co., KGKX Sandpoint "C.E. Twiss & F. H, MeCann
A KCGIQ  Twin Falls. ... . Radio Brdestg. Corp.
Arizona gi s
KFXY  Flagstaff Mary M. Costigan : COIOI‘a‘dO 2 Hllinois
KCRJ Jerome. . Charles C. Robinson KFUM Colorado Spgs. W. D. C orley WCAZ Carthage. . . 7 _-..,umrmd Brdestg. Service,
KTAR  Phoenix. KTAR Broadeasting Co. POF Denver. Pillar of Fir In
Koy FPhoenix. . \ei}m‘n Radlo & Sporting KFUP Denver Hlmimnmnu General Hos- KYW Chieago........ \\'%tlnghauscE & M. Co,
Goods Co. Elrul U. 8. Army WAAF Chicago........ Drovers Journal Pub. Co.
KPJM Preseott A. P. Miller & Geo R. Klahn | KFEL Denver. . Cugene P. 0 }allnn Ine. WBBM  Chicago. . .. ... Atlass Company, Inc.
KVOA Tucson ltohm-l. M. Rlculn KFXF Denver. .Colorado Radio Corp. CFL Chicago. . . .. .Chicago Fed. of Labor
KGAR Tucson. ., Tucson Motor Serviece Co. KOA Denver. Natlonal Brdestg. Co., Inc. WCOCRW Chicago. . . . Clinton R, White
KLZ Denver. “'?! nolds Radio Co.. Ine. WEDC  Chicago. .. ......Emil Denemark, Inc.
Arka KFXJ Edgewater. . G. Howell & Chas. WENR Chicago. ........Great Lakes Brdestg. Co.
SR : Howell WCES  Chicago. .. . . .Oak Leaves Brdests. Sta-
KLCN Blytheville. . Charles Leo Lintzenlch KGEW  Ft. ‘\‘Inrmn City of Fort Morgan tion, Ine.
KUOA Fayetteville University of Arkansas KFKA Greeley. .. The Mid- “.“’“—"'“ Radio GN Chicago. The Tribune Co.
KFPW  Fort Smith John Brown Schools - Corp. KPOF . | WIBO  Chieago. - Nelson Bros, Bond & Mig.
KTHS Hot Springs Hot Springs Chamber of KGHF Pueblo. . Curtiss P. Ritehle & Joe E.
Nat'l Park . Commerce = Finch e WEKBI CHICAED. .7 s avs .I-retl L. Schoenwolf
KLRA  Litfle Rock. . . Arkansas Brdestg. Co. O vl -Leonard E. Wilson WLS Chicago. .. -Agrieul, Drdeste. Oa,
KGHI  Little Rock Firts Baptist Church KGEK uma. .. ... Elmer G. Beehler WMAQ ( RICAgO .« o e vt Incorporated
KGIF Little Rock. . First Church of the Na- WMBI ChiCAB0. vocuusun The \1oody Bible Institute
zrene Connecticut fopeade
KBTM  Paragould........W.J, Beard WCHI Chieago. .. ......People's Pulpit Assn.
WTIC Hartford. .Travelers Brdestg. Serviee | WPCC Chicago. .. A .\orlh Shore Church
Califo i WDRC New Haven. . Daoolittle Radio Corp, WSBC Chicago ...World Battery Co., Ine,
fornia WCAC tOrrs.. .. .......Conn, Agrl. College WHFC  Cleero.......... 'Em"él?hfﬁ?idrawm L
KRE Berkeley. ... .. ; WIBL Decatur, - Com
i Py . ey [of Delaware WEHS  Evanston........ WEHS, ncorporated
KMPC  Beverly Hills,.. . R. S, Maemillan = ] WKB Galesburg | - Permil N. Nel
KELW urbank. .. . Union Bank & Trust Co. of WDEL Wilmington. ... . WDEL, Incorporated WEBQ Harrisburg. . ... ..First Tru.st & Sm ings Bank
Los Angeles, Guardian of WILM Wilmington. ... .. Delaware Brdestg. Co., Ine. of H urg
Estate of Earl L. White. woLs, ‘}“}E“'"""""'I;‘r%.}‘ﬁslmnﬁffm
Culver City. ... . Los Angeles Bre C i i i ' Joliet. . .. .+ - Sal
£1 Centro }. E, R. 15«;“ ;Io\sltgnmt;m District of Columbia WIBC LaSalle. . . .....Wayne Hummer& H.J. Dee
Fresno . Jumes MeClatchy Co. 'OL Washington. Amerlcun Brdestg. Co. wWJIID Mooseheart, . ..« . Supreme Lodge of World
Hayward Leon P. Tenney WMAL Washington. A. Leese yal Order of Moose
30 lywood Warner Bros. Brdestg, Corp. | WRC Washington. ... onal Brdestg. Co., Inc. a]{i\ér, %n., F’roli;pect . .ml}hmlo Corp.
Hollywood. Western Bro 0. y D eorla His. . . CESM.
}lal)?r‘zflt)-. i W, E. Riker e e Florida WTAD Quiney. . . ch:.rn:k ‘\fledlcine Broad-
Tewood .. Dalton's Inco:
Jnfns Beach os \lerwlg It;oil‘)r;onry?ud FLA Clearwater. .. Clearwater Chamber of WHBF Rock Island.. Bear Sneﬂam' Co.
Long Beach Nichols & Warinner, Ine. WSUN (& mumeroe & Bt. Petersburg KFL Rockford : 1?.0Lkl'cr Broadeasters, Inc.
Los Angeles. ... .. Lnrl C. Anthony, Ine. mber of Commerce weC Springfield. . Chm'Ies H. Messter &
Los Angeles .Eeho Park Evang. Assn. WRUF  Gainesville. . U nlver-m of Florida arold L. lennco
03 Angeles. . 'l‘rlnin_v \‘.INh Church, So, WIAX Jacksonville. . .(lty of Jacksonville WTAX  Sprin neld \\!Illams Hardware
LLos Angeles Ben 8. MeGlashan 'OAM  Minmi. .. - Miami Brdestg. Co. DZ useols . Jam Bush 14
L.os Angeles _Don Lee, Inc. WIoD Miaml Beach Isle of Dreams Brdestg. WILL Urbana. . eis D;llverslty of Illino
05 Angeles Bible Inst. of Los Angeles orp. WCBD Zlon. ,ae0s .. Wilbur Glenn Vollva
Los Angeles Pm:iﬂc Development Radio WDBO Orlando .Orhmdn Brdestg. Co. Ine.,
J Co, 'CAQ  Pensacola. . ..City of Pensacoln, Fla. Indiana
3 Los Angeles o Plckwlck Brdestg., Corp. WDAE Tampa. . Tampa Publishing Co.
‘MTR Angeles -EMTR Radio Corp. WMBR  Tampa,... F. J. Reynolds WHB Anderson. . . ....Cltizens Bank
LX Oakland . The Tribune Publ'g Co. WKBV Connersville.. .. .. Wm. 0. Knox.
LS Oakland. N. & 5. W, Warner Geol-gra WCMA  Culver. . .General Brdestg. Corp.
AROW  Oakland. . neational Brdestg. Corp WGBF Evansville. .E#&ngl%ﬁ on the Alr, Ine.
WRDW  Augusta. . . ..Warren C. Daven ¥ WGL Ft. Wayne . -
KEPC P dena Pres. Church Musoavie, Tno, PO | WWOWO  FU Wiy Maln Auwe'!;up Iy Co.
KPSN 1 Pasad Star-News Pub, | WGST  Atlanta........ .{'{(eo;‘i‘l;. Sechool of Tech. WIKS ¥ Radio
WATAZ
KFBK  Sacramento ... Sines MeClatehy Co. SB Atlanta. : ‘ H. d.. ....Ha d-Cal Broad-
KFXM  San Bernarding  J. O & B W Loe WRBL  Columb PSS TalrmaL o0, bl casting Corp. ;
KES> <o Dlego. ... Alrfan Radlo Corp., Lid, WMAZ  Macon. .. Macon Junior Chamber of | WFBM  Indlanapolis. .. Indl.annnolis ower & Light
GB Diego. -Pickwick Brdestg. Corp. Commerce
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Call Main Studio Call Main Studio Call Main Studio
Letters  Location Owner Letters Location Owner Letters  Location Owner
WKBF Indianapolis. . ... Indianapolls Brdestg., Ine WSGH Paramount Brdestg. Co
S b xm“e{s:nza]_ ; WEBR  Howell Brdostg. Co. Ing. ©
WRAF La Porte. ....... “ha Middlet fergus Falls. .. .. aren 0,
WIAK Mnﬂgn.p.. .%[urg::er? Br:?n‘allgug!l?()u. WCCO  Minneapolls. . .. Northwestern Brdestg. Ine WKBW 0, .
WLBC Muncie, . . .Donald A. Burt WDGY Minneapolls. . ...Dr. George W. Youn, WMAK 0. . 3
WSBT Soutt Bend -South Bend '[“rihume WHDI Minneapolis. . ... Wm. Hood Dunwoody In- WBEN Bufalo. . . Edward H. Bu
WBOW Letis Haute .., . Banks of Wabash, Inc, WLB Ml 1l Univanaity of Mi ' Weab  cunalo.. engcn o, él%p&!v};gh?ch
W. Laf. P i Minneapolis. .Unliversity of Minnesota 2 anton oy o 0
DA atayeits, LR i WRHM  Minneapolis \I!Illll.'mm Brdestg. Corp. WGBB Freeport.. . . . . Harry H. Carman
I KGFK Moorhead River Brdestg, Co, Inc. WBGF Glens Falls. .. W. Neal Parker & Herbert
e WCAL  Norhneld 18 wision Colloe WEAI 10l Cornell Untverst
o v AL orthfield t. Ola 'E./ 1ACH. . Cornel niversity
I“E\?{f;" {0'“‘ eok Agrt. | o Bt. Paul. .. National Battery Brdesig. | WLCI Ithaea. _ut{ncrall Assn. of Ithaca,
2o Co.
S?SF; E’"}i'{;"r' Colege WMRJ  Jamalca Peter J. Prinz
el YL £ Amestown 5. Newton
Berty Seed G ';;?,"95';,1,;,,“,, Mississippi WCLB  Long Beach . Arthur Faske
“entral Bracstg, ¢ WRBOQ Greenville. ...... J, Pat Scully “ILBX Long I-Siu.nll City.John N. Brahy
g, W. Greeniey WGCM  Gulfport. ... .Great Southern Land Co. WABC  New York. “Atlanti¢ Brdcaig. Corp.
Luther College WRBJ Hattlesburg . Woodruff Furniture Co. Ine. WEBNY New York -Pilllar of Fire
i entral Brdestg. Co. ug‘oé \?c lﬁﬁn i I\,}alm:i\r ILil'fhln;mrumée (]u WCDA New York - -l{g;:'.‘ll]: %ducm.ionsl Broad-
3. Tunw: 3 Meridian Mississippi Brdestg, Co. Ine 2 s
it tate 'L_.'I:]|?\?el;ml\' of Tows WDIX Tupelo, . LW, 8. Hlnir & John R. WEAF New York * \:"“Iuo,r\"“l Brd@‘ﬁ C"" l“f
KFIB Marshalltown Marshall Electrie Co,, Ine. - " Anderso “.1[;1"' A s )ef)s Temorial
Muscatine. . . Norman Baker WQBC Vicksburg. ..... ‘Delm Brdcstg. Co. Inc, “.Hép 'Y i icaf:ug”.sbgs&?ﬁulth s:;emg;
WIAS Ottumwa., ., ... .2 g i“ & James F. Misoud t:’rizho r Y \mia:a B;%?Iglt Co Ine.
KICK Red Oak ... ..Red O :mam Corp. 4 s re Ay -
KFNF Shenandoah, Hmr} Field Co. KFVS C uue r“lmrﬁmu .Osear C. Hirseh wh"}l' : fisslongry Soclety Oft
Nhrs 3 - ' s . L e MCA New York . Knickerbocker Brdestg. Co.
$00 " Dhemtudoan ey etk Nubvery 0o, | KPUD Gliuen. L sl ithornosinod | WMSG NGV York |1 Madison "Silare  Glrder
WMT Waterloo. . ...... Waterloo Brdestg. Co. Statas 4 ” i Broadeast Corp.
KFRU Coliiri 24 . WNYC New York.......City of \ew York
KERY  Coumba... Semesoqere | WOVT NOwIOR ! ntirdiadl edcete, Gom.
Kansas 0s Jeiterson City. . :]\[Lﬂeuurl State Marketing WOAO \1.3, ‘rg::h _62‘?‘53?;. B&Dtigt Chun:rh -
KGNO Dodge City...... d % . Jurean WEHRNY New York. . ... ,A\'Im.l Statd
ge City m;dne City Brdestg. Co. 2 s}{l EH Joplin. . _ ..Edwin Dudley Aber wpog P ke sexstg on mﬂigﬁ it %‘w
WLBF  Kansas City The WLBF Brdestg. Co. KWRE {t“"w City. VA MICIADG BRCESHE. (70, WOKO  Poughkeepsie . ‘..H I- Smith & K. M. Curtis
KFKU wrence. .. University of Kansas Ly | pams Gty lison Dunicsn WHAM  Rochester. ... Stromberg-Carlson Tel,
WREN  Lawrence i .Juhhm Wren Company ‘HB Ansas City. . ... Kansas City Star Co. WHEC  Rochester.. ..., Hickm lee. & Radlo Corp.
KSAC \mnmw .Kansas State Agrl. College | Kansas City. . ... WHB Broadeasting Co WNBZ  Saranac Lake, . Earl J, Smith & Willlam
KFKB Milford [1.¢ K}- KB nnfrm Assn, KFC‘,Q Kansas City. ...Unity Sch. of C llrlslinnlt} ace
KGEI;! :l-- Joseph --Seroggin & Co. Bank 'GY Schenectady . General Electric Co.
WIBW  Topeka..........T f;p('k \ Brdestg. Assn, [H, Roes B Joseph.. ... KGBX, Ine. WFBL  Syracuse ..Onondago Radio Brdestg,
Wichita. ... .....Radio Station KFH ( EioX 2(. Louls. .. 8t. Louis Truth Center,Inc, Corp.
e -H' ;-'-'“{’f- Volee of 8t. Louls, Inc. WSY Syracuse.. ... Clive B. Meredith
e bl Ea 3t. Louls. - Pulitzer Publishing Co. WHAZ  Tro _Ren.usemer Polytechnie Ins.
Yy St. Louis. ..l(.!'l;:_:ulll_‘r St. Louis Brdestg. WHDL  Tupper Luke.. [‘unper Lallie roadeasting
WCKY  Covington. .. L. B. Wilson, Ine, WEW St 1 it. L Toiv ’ . ompany,
WFIW Hopkinsvill WFIW, . St. Louls. . . -.8t. Louls University WIBX Utiea. . ....0.0 “'IB , Incorporated
WHAS LO\?IH\??I: 9 Th}élf oulr::rr- Tinai WIL St. Louls. .- Missouri Brdestg. Corp. WWRL  Woodside. . Long Taland Hm“m‘ Corp.
WLA Loulsville........Amerlean Brdestg. Corp WCOH  Yonkers......... Westchester Brdestg. Corp’
WPAD  Paducah Pioros 5 Mantana i
= B way ;E{: ston \Ilﬁf‘i}l‘.l(;.t & 8. KGHL Billings. . . ....Northwestern Auto  Sup North Carolina
KGIR Co. Ine WWNC  Asheville. .. Citizens Brdestg. Cn Ine.
Louisiana KE‘IBB E’““t’ - “ee h(‘IR. Ini ; g l WHT Charlotte sStation WBT,
RGRg ;("{‘ﬁ.‘ ﬁill” .‘Buttrey Broadeast. Inc. WRBU  Gastonla . . A7, Kirby Music Co,
KMLB Monroe. . ... 1. C. Liner alispel l\l(iql_ir-'gk‘ll Chamber of Com- WBIG Greensboro. .. .. .i\orlh Carolina Brdestg,
WABZ  New Orleans.. . oliseum - Place Baptist | KGCX  Wolt Point. First State Bank of Vida o Ralelgh ,{,‘.f.'m’:f,',dil_“e Ins. Co.
WDSsU New Orleans. . . . . Jose i ! ‘ilmington. . . ... Wil. Radio Assn, Ine.
WIBO New O;Ieans _____ ‘9:;3 e]:n!,{, Jl;},:é:'] WsJs Winston-Salem. . . Winston-Salem Journal Co.
WIBW New Orleans.. ... C. Carlson
WSME  New Orleans, . ... MF\?"!H Tﬁfntu;lﬁ, Ine. & . North Dakota
Malson Blanche Co.
w New Orleans ola Univ jt S N KFYR Blsmarck........Meyer Broadcasting Co.
K D Bhreveport. ,Ro et M, Bm ¥ ta tlonb +DL Devils Lake. KDLR, Incorporated
KTBS Shreveport., . Tri-State Bl‘dl‘alﬁ System, KFJIM Grand Forks. Unlv. of Nort Dnlmtn
e l KGCU Mandan ...Mandan Rad 0
]laTaLA ;Iﬁrm’epor:. g ]-l\ ]‘:{unﬁném:] b = wl[.)P‘.\:' i\‘llnm i .{3}1)1’:“‘ (f oley o
WE. revepor: ello World Brdestg. I ¥ FAIED. . v vvnness ncurpura
KWEKH  Shreveport.......Hello World Brdestg. y Oca tlon
Mai Ohio
aine WFIC  Akron...... .. The WGAR Brdestg. Co.
Augusta.........J Albert 8. Woodman WH Canton..... ... .St. John's Catholic Church
WABI Bangor. . . . . Pine Tree nrde-ug Corp. WFBE “inelnnati ' .Rarjlo Statlon WFBE, Inc,
WLBZ  Bangor Elnint' Brdestg. Co. Inc. Nebraska WKRG  Cinclnnati - WKRC. Incorporated
,,,,,,,, ONgress Hotel | . . LW “incinnat .Crosley Radio Corp.
SEASOHOteL G R?,'g;" T T 'l;he MM dgh“""‘“ Co. WSAI Cinelnnati. | CrosleyRadloCorp. (Lessee)
\'laryland KFAB Lincoln, . . X h?'“;\“li( Hrd::qlun{m'? WIAY Cleveland........C Iet\lelnlai Radio Broad-
5 WCAJ Lincoln, Nebraska Wesleyan Univ, c 1 o .
WB imore. ...... T AT 5 : 2 v % e WHK Cleveland. .. ... .R.udio Alr Re-n ice Co
G St ““p“" pas Elec. Light & | WIAG ~ Norfolk,.......Nocfolk Dally News WTAM  Cloveland. . National Braeste. Co. e,
WCAO  Baltimore. ...... M onErital Radio, Tno: WAAW.  Omahe SwBes e s T R '-"E.“"el' WAL Columbus. American Insurance Unlon
WEF Baltimore. ... .. .. Baltimore Radio Show, Inc. | WOW OIMahe e Wood 'r:r':h‘x{-; "I Lif WCAH  Columbus. . .. Commereial Radlo Serv, Co
WTBO  Cumberland. ..., Assoclated Brdestg. Corp. |  CTTtTUTCTY mgm-ar::gg :,.Mfmﬁfn 3 ‘g%ﬁg Lg':'::_":g“ui' : ?Ellaéaw[ﬁﬁjc‘;g!’igum
KGFW  Ravenna........ Uikt ‘\Sci;:"of:g::ﬂmﬂn & Roy | wSMK Dayton..... . ?n‘;lniu :{ IKmhh.' Jro
R . M . Welme
Massachusetts K('l’!.i% ‘;1'0ttabluﬂ' ...... EI)!IIIE}'\! C ompany Inc. &-Hﬁb ;\;?F?ﬁglﬁ X i ].!:_' 1;'_ Mo ; e
WBZA  Boston,......... Westinghouse . & M. Co, | BG heveriienes r. George R. Miller WIBR  Steubenville... . Gen. W. Robinson
WEEI Boston.......... Fdi-mln l—.lec: Illum. Co, of N d a’)\pc Ts:lnlmdze 2 rnfel:i TBS{i!mmDn(';
Boston eV 'SPD Toledo .Toledo Br
gHLgé{ Bm:cm """"" i\%lr:glgm%] “&d"’ﬁ“ Lo KGIX Las Vegas : aI ?I Heaton R'K:B; You"!ﬁmw" .};un&n {)\. ‘L? N B I
% 2 n Broadeasting Co. | ROGIX Las Vegas..... M. AL Z cille.. o Y W. Waller
WNAC "Jhi’.‘pll Brdestg, ngomf-.y KOH ReDo, . .eeaiaie, Jay Peters, Inc. T oF A
ne
WSSH  Boston.......... Tremont Oklahoma
Chran "o Baptist INew Hampahire KGFF  Alva ......D. R, Wallace
WSAR Fall River....... I'"i'iqu-m ¥ & Welch Elee. Co. WEKAYV Lacoma. ... ..v.- Laconia Radio Club E(Q]c‘:' x4 [t hitét&.‘ﬂ'la ; .ghln CFgllﬁge for Women
WLEX  Lexington.......Carl & Wheel 3 s " Chain Renn
WLEY Lexington .Carl &, _“'h'}"-'f'-‘rl' New JerSEy ’\"‘VQI'}&% }'glll:nah o t‘a‘llgpﬂr Rol'!f(l)néﬁ(‘o
WBSO  Needham. -B’ﬂ:fﬂn s Statistical Org. | WCAP  Asbury Park Radio Indus, Brdest. Co. KFJF 0 5 \'at]l]inal adio ) E‘l\; fe. C%‘h
WNBH New Bedford. Irv ll'lll-: Vermilya &-PG “-lhu"'!c Cley. ... 3[5}90?{(!;:’1 an . C ﬁa%é 8 - =, -gifn ﬁ“,.ﬁ,.‘_f:“;"' (_o ";n'f," ,
WMAF 8. Dartmouth. . . Round Hills fualo Corp. WHM .. .WBMS Brdestg. Cor WKY Oklashoma City.. . WKY Radiophoi
WBZ Springfield - Westinghouse E. & M. Co. | w ' Bremer Brdestg. ( uru KGGF  Picher " Hugh J. Powell and Stantey
wm?gg t:lgx:g;' PHz e ““” Itm“,!]‘. !]“'-‘i“‘ue“ﬁf W New Jersey Br%lrmg Corn V. S e : l’llllx
y -~ woreester  Telegram Pub- 3 , gal WBBZ Ponea Clty. L. Carrell
lishing Co., Ine. (‘"R‘}Rﬁtlﬁ R KVOO Tulsa. . . .’. R .Routhweatern Sales Corp.
oe i ;‘13& Rl.arlio Brt]csil._ C(I:rp‘
2 adio Investment Co. Inc.
o it Michigan WOR Newark | Bamberger Brdestg. Ser- Oregonn seaee et
WE attle Creek Tnquirer-News viee, Inc, KFI1 Astorla..........KF. roadcasters,
WBCM ay Clty, . rm“_mt ]\Jl-;??d(s.;"{l ODA  Paterson...... _Richard E. 0'Dea KOAC Corvalll .. .Oregon State Agri Coll%e
KZO Berrien Spri .WKZO0, Incorporated WiBl Red Bank. .. . Monmouth Brdestz. Co. KORE Eugene, . . .. ..Frank L.
WHDF  Calumet ~Upper Michigan Brdestg. WOAX  Trenton.........WOAX, Incorporated Phillips
WXYZ  Detroi cu {ED  Medtord 1A “\'5{ e
e N, pe ' X } ZECeE
roit Kunsky-Trendle Brdeste. New Mexico SMED.  Medtord. .-+ Mol Paivreshate School
WIR Detrolt.......oq: WwWJI The Goodwill Sta- KGGM  Albuquerque. . . .. New Mexico Brdestg. Co, EX Portland .Western Brdestg. Co
tion, Ine. KGFL Raton....... W. E. Whitmore LFIR Portland. ... . Ashley C. Dixon
WMBC Detrolt.......... Michigan Brdestg. Co. KOB State College.. . .. New Mexico College of LGW Portland . . . .. Oregonian Pub]ish'u Co.
WwJr Detroft.......... The Evening News Assn. Agriculture & Mech. Arts. ?{31; ll;omm;g ...{(GLQ Irg%a;pnrn
ne. 4 ortland.........
WEKAR  East Lansing. .. .. Mich! Y KW Portland... ...... KWJJ_Broadcast Co. Ine.
wﬁgﬁ E’l!:;dm _{; CFrank D b ‘Emw Sollege New York KXL Portland. ... KXL Broadeasters
pids. . .W ASH Brondcast!ng Corp. George 1. Ste
00D  Grand Rapids. .. . Wal
WIBEK  Highiand Pt alte B ggﬁﬁn&. LB X :om-wm “Radio Co., Pennsylvania
ackson . -WIBM, Incorporated estg. llentown. ... .. B. Bry usselman
PC  Lapeer. " First Methodist Protestant : 353"‘.:!&“?%{3“ Corp. | R Alentown: " AilentownCall Bub. Co. Ine.
WEKBZ  Ludington. %hl. A:htﬁpeer i J'i B'idn 5 kCorp 5 g;%% .(A:Lt:rogonadm 'ngFB?ﬁgg!Erok M. E
<ooBa Ly er .Volee of Brooklyn, Inc. % ndale = gl o B o
WEXL  Royal Oak....... Royal Oak Brdestg. Co. Paul J. I.Ilmre; Stephens
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Call Main Call Main Call Main
Letters Location Owner Letters  Location Owner Letters  Location Owner
WIBG Elkins Peu'k ,,,,,, 8t, Paul's P, E. Church WFBC Knoxvllle, ... .. . First Baptist Church Virginia
WEDH Erie...... § rla Dls‘patch—ﬂemld WROL Knoxville. . .. .Stuart Broadeasting Corp
Broadcasting Corp. WNOX Knoxville. ... ... Sterchl Bros. WISV Alexandria. . .. . .. Independent Publishing Co.
‘“s;‘k.k E;‘::‘.if“" v -ggo\'n:}&n%mcbgaefepo“ “}‘,ﬁg& Mumphis; ....?;.I?lm:lhl.aqardl‘::{l 'n‘(‘z"‘l WBTM  Danville......... L.H., R.G., & A.S.Clarke
y et nnsylva e e Memphis. .. .....Brdestg. Sta. W , Ine, . %
OOPD o ;:mhlatmﬂog dcstk o WMC Memphis. = \ie;nr]ll:is Commercial Ap- &E\l}[f E;n zﬁ?ﬁ“hurg 'l}:;l}ll::rﬁhgrgﬂﬁ‘;&sf‘o“gﬁu
arrish o a Br : -
WIAC  Johnstown.'. .. Jobnsiown Automobllo Co. [ WNBR  Memphls. _f\ménnzmal Brdestg, Co. WGH  Newport News. . AJampton <onds sHrdcets:
Lancaster LW neorporat 'RE Memphis. . . e 2, Ineorporat .
WEJC Lancaster. . ... Kirk-Johnson & Co WLAC  Nashville. . Life &: ‘Casualty Insurance tf:ﬁg ;é‘t‘gl‘..'}g : '}“l;rbgrﬁ‘ J{"l‘l‘e‘ﬁoﬁgﬂ o
WIBU Lewisburg Bucknell Univ Lrsiu ’ Co. ot Tennessee WEBBL Richmon 'Grace Covenant Prea. Ol
WLBW il Clty. : .an:{lt)-“ ire Program Corp. WSM Nashville. Nat'l Life & Accident Ins. WMBG  Richmond. . .. . .. Havens & Martin, Inc.
L y ’ Lo, WRVA  Richmond ..  Larus & Bro. Co.. Inc.
WCAU Pl d i .. Universal Brd(ﬂtt{: Co. WTNT Nashville, ....Tennessce Publishing Co, . TrEmLE Wavis e
w?kNK ;2 };;th“ Hgl&"ﬁ ,_‘(l: Ine. &?)IBX[- S]ﬁlm:l!(t-l!u 22 .I:w;.\_trkmulhlﬁ Dratighon WDBJ Roanuke biod; ,Eg:){;rll;lrdsolr\\ ayland Flec.
P] i .. .Keystone ] 3. i on City...... A ittswort 1} B " fohn 1
WFI P . Strawbridge & (futmer WREBX - ROADOKS.,...:ons R Dev. Gorp.
wll-?lKADT .Foulkrol] Rudiﬁ Ingt [¢ ?
W ¥ 2a 1 rdestg, Co. s
P - Clmbal Bros. Ine. Texas Washmgton
WLIT . Lit Brothers KFYO Abllene. .. ..T. E. Kirksey KXRO Aberdeen. . .. X RO, Incorporated
WPEN ¥ ... Wm. Penn. Hrdl'ﬂ!s! Co. KGRS Amarillo E. B. Gis KVOS Bellingham . I\" ()S. Incorporat
WRAX L - WRAX Brdestg. WDAG  Amarillo. . Nat'l Jtnuin & Brdestg. Co. | KFBL Everett. . Otm Leese & Rob't Leese
. ttsburgh. . . Westinghouse l.icr & Mg, KUT Austin. . . Rlee Hotel KGY Lacey. 3 Martins College
Co KFLM Beaumont. . ... ..M n.g(nol]n Petmlm KUJ Longview. ... f‘olumhh Brdestg, Co. Ine,
KOV Pittsburgh. . . Doubleday-Hill Elec. Co. KEWWG  Brownsville. . The Brownsville Iim;lu KWSC Pullman. . .State College of Wash'ton
Wi Pittsburgh. . . . Kaufman & Baer Company l’ubIL‘{hII!f Co, KF&“’ Beattle., . . JHKEQW, Incorporated
WIAS Fittsburgh. . Pittsburgh Radio Supply KGKB  Brownwood. CEM & E.E. Wilson J Seattle. ......... Northwest Brdestg. System,
House WTAW  College Station. . Aurl & Mech. College of Ine.
.. Reading Brdestg. Co. g Te KOL Beattle. . . .Seattle Brdestg. Co. Inc.
Seranton Broadeasters, Ince KGFI Corpus L‘hrlst ,luusle Brdestg. Co. Inc. KOMO  Seattle Fisher's Blend Sta., Inc.
.. The Seranton Times KRLD Dall KRLD Rud.l.o Corporation KPCB Seattle. . .
.John Brownlee Sp ria: WFAA -The Dallas News & Dallas KRSC Seattle. . . .
PS ..Pennsylvania State College WRR 2 ( it  of Dallas KTW Seattle. . . . : .
..John H. Stenger, Jr. KEPL T :. Baxter KVL Seattle. -.KVL, Incorporated
RE i .....Louls G. Baltimore KTSM __\\_ 5. Bledsoe & W. T. KXA Seattle. . . ... ... American Radio Tel. Co.
WMBJ Wilkinsburg. .. . .. Rev. John W. Sproul Blackwel F1O Spokane. .Spokane Brdestg, Corp.
WRAK  Williamsport. .. ..Clarence R, Cumminsg WDAH El Paso. .. ..E.E, C.T,, E.M., & Ernest KFPY SBpokane. .. _s:'mons Brdestg, Co.
Wilson KGA Spokane, . . .Northwest Brdestg, Sys-
" KFJZ Fort Worth, .. ... Margaret Meacham High- tem, Ine
Porto Rico tower, Minnle  Meacham | KH Spokane. .. &"\‘{'}‘, W asmer, Inc...
o mith and Mary Meacham, ACOME. . . . NCOrPOTa
WEAQ SanJuan........Radlo Corp. of Porto Rico Executrices of the eatate af | KVI Tacoma Puget’ Sound Brdestg. Co.
: Meacham, Deceased. In
Rhode Island KTAT Fort Worth .8.AT. Broadeast Co. KP Wenatchee W esmast Brdestg. Co.
WBAP Fort Worth. . . . .. Carter Publications, Inc. KIT  Yaklma......... Carl E. Haym
WMB. Newport. . . ... ..Leroy Joseph Beebe KFLX Galveston. . .Gennﬁ-. Roy Clough’
WPAW Pawtucket . .Shartenberg & Robinson Co, KFUL Galveston . . .Will H, Ford
WDWF  Providence.......Dutee W. Filnt & The | KEPM  Greenville: .. .. Dave Ablowlen West Virginia
neoln Studios, Ine. arlingen . . KRGV, Incorporated
WEAN Providence .Shepard Brdestg. Serv. Ine. KPRC Houston . Houston Printing Co. Eg{;‘b E},‘iﬁ.’.‘;{;‘on “““g T”{,,,,’},’jﬁ‘,’,‘gﬁ"
WIAR Providence. .. The Outlet Company KTLC Houston -Houston Broadeasting Co. WMMN Fairmont. . ... _Holt-Rowe Novelty Co.
Ry Houmon Eirsis County Brdost. Co. | WSAZ, Huntington. . .. WSAZ Incorporated
South Carolina KGKL  sSan Angelo. || KGKL, Incorporated WWYA, Wheallig. ...... West-Va. Brootg: Dorp,
San Antonlo. .. . L.
WCSC  Charleston ..Fred Jordon & Lewis Burk | KONO  San Antonio . Mission Brdeste. Co. Wisconsin
IS Columbis. ..., . .. George T. Barnes, Ino, KTAP  San Antonlo... .Alamo Brdestg. Co., Inc.
W5SPA Spartanburg. . ... Virgll V. Evans KTSA San Antonlo . .. Lone Star Brdest, Co., Ine 'AQ  Eau Claire,. . . .. .(‘Illctte Rubber C
WOAI San Antonlo. . ¢ 2 s KFIZ Fond du Lac Z rier Prlmmg Co,
WAL o Anto F(%‘ou!hem Equipment Co. WHBY  Green Bay t \,or Ft Colleg
South Dakota A A9 Cental Texas Brdeste. | werg  Janesville . WCLO Radio Corp
FD Brookings. . .. . .. South Dakots State College | KGKO  Wichita Falls. ... Wichita Falls Brdestg. Co. &.E?“ La Crosse . -{’;I}f‘ggn{ﬂg?r‘ﬁ;&l}%n
KGDA Mitchell. . . Mitchell Brdestg. Corp. WIBA X ] " The Capltal Times Co
KGDY Huron...........J. Albert Loesch & Geo, W, WOMT N ani ‘Francis M. Kadow =
KGFX  Plerre B:ﬂ'l'ﬂn\tc\on Utah agﬁb “H“‘ﬁ“‘;“ﬂ - _‘\tnrﬁuntt‘tz_i(]’ni\-'eirsliy
i State S¢ KLO Ogden...........Peery Building Co. PN koo - Evening Wisconsin Co.
WOCAT Rapid City HDL{III ?ﬂ.lkom tate School KDYL Salt Lake Clty Imv’rmnunmtn Broadoasts “_"];{I %‘Illwn{.l‘ken : -\[\-’I:: CurFl‘mlErL?mpnny
KSO0O Sioux Falls. : _-ulollwc Falls Broadeast Assn. PRgR rge ; WRIN Rﬁi&ec o1 "’ Racine ‘Brﬁmﬁ Corp
hE L.ni\c et ol 5 Dk KSL SBalt Lake City. . r{rn{ilo rvice Corporation HB Sheboygan Press Publishing Co.
KUSD Vermillio L sl of So., ot fi - e = =
K Watertown . O mi:.-r sl Radio Brdestg. wisd Bo:Madlhen . Iﬁ“g:gﬁm:?ag%? ot
Service, Inc. . S o - s
WNAX  Yankton.. . ....Gurney Seed & Nursery Co. Vermont b e R o B L ot A R
WCAX  Burlington. ... .. University of Vermont WEBC Superior. .. .Head of the Lakes Broad-
Tennessee WSYB  Rutland. . 3 'l, E& Seward, Jr., & Philip casting Co.
WwWoPI BHBtol. ... cnen Rndln hone Brdestg., Sta. WNBX Springfield .Firﬁt Congregational Ch,
Incorporated Cm:'p. Wyomlng
WDOD Chattanooga..... \\ .Do]_) Brdestg. Corp. WODM St Albans. . ..... A, J. St. Antolne KDFN Casper........ .Donald Lewis Hathaway
Additi | North A I Stati
Fre- Wave- Fre- Wave-
gquency length Call City County, Power quency length Call City County, Power
in Kilo= State or Province (Wartts) in Kilo- in State or Province (Watts)
cycles Meters cyecles Meters
540 556 CEKX Brandon !\’l(llliluh:l ST 500 750 400 Ciudad Juarez Mexico. ... : 1,000
547 549 CEY Merida Mexic 100 759 395 St Jol heul’onndl.nml 500
571 525 Guatemala Gua ala 50 780 385 Winnipeg Manitoba 5,000
580 517 (,l- CL CKCL Toronto Ontario...... 500 Mexico Mexico.. 5,000
CEN Toronto Ontario...... 500 Cuba. 150
(_.H‘\.-IA Edmonton Alberta.... 250 791 379 Cuba....... 500
CKUA Edmonton Alberta. ... 500 .Mexico.... 100
588 510 < XEZ Mexico Mexico. 500 804 373 Mexico.... 350
600 500 C#R\’-' Fleming Saskatche 500 Mexico.. 350
CFCH Iroquois Falls Ontario...... 230 817 367 N C0 Mexico. . 1,000
CJRM = Jaw ........Saskatchewan 500 820 3066 Louisville Kentucky i 10,000
CNRO Ontario. . 500 834 360 Colon Cuba....oo 300
CMW Cuba.... 1,000 840 357
630 476 CNRA Mo oncmn New Br 500 Red Deer Alberta...... 1,000
CFCT Victoria British Columbia . 500
CIGX Yorkton Saskatchewan. 500 Toronto Ontario 500
638 470 XFG Mexica 2,000 841 357 Tampico Mexico 500
CMCO Mariz aa 50 845 355 Habana Cuba 500
664 452 RUS 500 3 Panama Canal Z T Sy 1,000
669 448  HIX Santo ])onum:u 850 353 KH Shreveport Lodisiana........... 10,000
674 445 XEO Mexico City Mexico. ... 100 857 350 Ciundad Juarez Mexico.... 100
XER Mexico City Mexico. .. 100 859 349 X Mexico Mexico.. 300
600 435 C]’-‘A(‘-t‘NR(_‘ Calgary Alberta. ., .. 500 870 345 WE? Chicago Ilinois, cav.uineinani 25,000
Calgary Alberta..... 500 Fan gl\- ﬁliuq;\tcs gu:m o }g
A ; PR s amilton ntario.
c{cd‘stégn\cl Calgary Athecta 29 E;l {;ami{ton gn{.auo. “i %
CJSC-CPRY Bowmanville 0] AR S 5,000 b e i il 100
706 425 XEN Mexico Mexico 1,000 c ebec 22
730 411 CEKAC-CHYC ) ueboc 53
CNRM 5t. Hyacinthe 5,000 C{C Sydney 50
CKCD-CHLS Vancouver hC 50 882 340 TIC San Jose Costa Rica 15
- CKFC Vancouver 1 50 890 337 CEKCO Ottawa 100 100
. CEMO Vancouver ritish Columbia 50 CFBO St. John New Bruns 50
- CEWX Vancouver Iritish C t 50 XET Monterrey Mexico.. 1,500
CMEK abana bRy 2,000 s XES Tampico Mexico.coivs 500




-
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e g';e't'n Call ci C Ao arare
quency lengt S ty ounty, Power quency length Call City County, Power
in Ki in State or Province (Watts) in Kilo- in State or Province (Watts)
cycles Meters cycles Meters
900 333 Mexico 1,000 10C 1 iverpool Saskatchewan ... . .. —
iabana - 250 194 Moose Jaw Saskatchewan ... . .... _
Habana Cuba = 250 10B Prince Albert Saskatchewan . .. —
910 330 London Ontario -7 500 10A Strafford -
C Saskatoon Saskatchewan... ... 00 108 Wingham —-
020 326 *ort au Prince Haiti...... 1,000 C) Santiago de Cuba 15
923 325 CMHD Caibarien > 200 XE: Guadalajara 100
F Chihuahua 200 1,210 246 CFCO Chatham 100
© 930 323 CJCA-CNRE Zd 550 CHWEK Chilliwack 5
CHNS-CNRH 550 CEMC Cobalt .. ... 15
CFRC CFNB Fred S0
SFRC . 500 “FNB ‘redericton 4
CKPR Midla Ontano. ... 50 CREPC Preston 25
CKIC Wolfville Nova Scotia,......... 50 ae ' (;{OR = Sea Island 50
055 314 CMEBD Habana Cuba...,. . 150 1,225 245 :"i}f!(h é\““-f"-_“’_ 15
CMCO Habana Cuballlll 1,000 S uanabacoa ae
960 313 CFCK Charlottetown . e 250 CMB2 abana 15
CHCK Charlottetown Prince Edward Island 30 CMCA Habana 100
CFRB.CNRX  King, York Co. Ontario..... 1,000 T Dohata - e
CHWC Pilot Butte Saskatchewan 500 L CMBAZ Pinar del b 20
CKCK-CJBR } 1285 233 & BJ 4 !'._‘;a_n!:_mr{u de Cuba 50
CNRR Regina Saskatchewan........ 500 I ¥ 1 > abana 1%
" 961 312 XED Reynosa . 10,000 CMCR 20
1,000 300 XEE Linares 10 "MBM 10 15
XEK Mexico 100 CMBO ranao 50
XEI Morelia 100 1,304 231 CMEKC Santiago de Cuba 150
1,010 297 CFLC Prescott Ontario 30 i CEX Mexico 500
CKCR Waterloo Ontario S0 1,321 227 CMIC i.'urnngm»" 15
CMBZ Hahana Cuba,.... 150 1,332 225 CMJA Caniagiey 10
CMBW Marianao Cuba.. O e 150 1,333 224 CMIB Ciego de Avila 10
1,030 291 CFCF Montreal gm"bcc. =L e 500 XEC Toluca 50
CNRV Vancouver ritish Columbia . 500 1,335 224 “M6DW Cienfuegos 10
XEG Mexico Mexico. .. ia 2000 1,345 223 MBA abana 50
1,035 290 XEV Puebla Mexico = 100 "MBF abana 7 ;g
1,050 2 CMGF Matanzas Cuba...cooan 10 CMCD abana 1
1,063 282 CMGC Matanzas Cuba 30 CMCU 50
1,070 280 WTAM Cleveland Ohio. ¥ 25,000 ) "MCY —_—
CMB Habana Cuba...... 150 1,375 218 "MGE Cardenas 30
CMCC Habana Cuba...... 150 1,405 213 "MBE abana 15
CMB! Santiago de las “MBI 30
/egas Cubf..essecannans., 150 “MBN 30
1,000 275 CMA Guanajay Cuba...... 30 :MBR 15
T Zalth vyl MBY 100
- XEL Saltillo Mexico 10 14720 210 “MHE ’
1,100 273 CMK Santiago de Cuba Cuba 40 Vass L R ass AR, 20
CET A J v % 1,450 05 CMKA ntiago de Cuba 20
g XET! Nogales Mexico. .. 1,000 1487 302 oT et bl
1,110 270 CMH Santa Clara Cuba........ T L e LU MBH {‘“““,}"“"‘ 5
1120 268 CEIC Kamloops British Columbia. .. 15 CMBI Fapana vt
CJOC Lethbridge berta 50 CMBP ]:'Al;dnu 15
CHGS Summerside Prince 100 CMOM HaLabe =
1,130 265 CMBC Habana Cuba,..... 150 1,500 200 CMHEE padans 5
CMQ Habana Cuba.. e 250 ] = CMHB mm,“‘;l?lrmd i IR
1,131 265 XEH Maonterrey Mexico........ e 100 56 2 N By T
D - 1,561 192 CMJD Avila 15
1,132 265 XEF Oaxaca Mexico . .. i : 100 6,005 4995 HRB 2,300
1,140 263 CMGD Matanzas Cuba..... a 5 6.667 45 XFD M exico “50
1,154 260 CMHA Cienfuegos Cuba...... : 5e 200 6977 43 XFA Mexioo. . . 50
1,185 253 CMGB Matanzas Cuba..... Tig 0091 33 XFD Mexico. . 50
1,199 250 10AE Bowmanville Ontario - 9,734 30.8 NRE Heredia Costa Rica...... :;a
1038 Brantford Ontario........ - s 11,111 27 XFD Mexico Mexico. . .. 5
10B Canora Saskatchewan . . ~ 11,720 25.6 CJRX Middlechurch Manitoba. . e 2,000
> ! slcatche :
10AY Kelowna British Columbia. 21,429 14ia) XFA Mexico MeXico.aserinvasnes 50

How to Build “The Mighty Mite”

respective returns and passed through the
rear end of the chassis as shown.

Putting the Receiver in Operation

Before placing the receiver in operation
the wiring should be thoroughly checked
in accordance with the schematic diagram,
as well as by continuity tests. After the
wiring is known to be correct, it is next
necessary to test the oscillator. This is
best accomplished by the insertion of the
—32 type tube in the socket V1, applying
about 2224 volts to the “B” plus oscillator
plate and between 45 and 90 volts on the
“B” plus modulator plate. The “A” bat-
tery is also connected to the battery leads.
Taking a long piece of insulated wire,
three or four turns are wound around the
coil L2, then carried over to another
broadcast receiver and wound around the
antenna coil a similar number of turns.
The condenser C2 is shorted by the switch
S1 and the switch S2 adjusted to place
the coil L2 in the circuit. By tuning in
a broadcast station or r.f. signal or carrier
wave on the broadcast receiver, the va-
riable condenser C1 is slowly rotated until
the beat is heard through the loud speaker
of the broadcast receiver. The oscilla-
tion of the oscillator V1 should be
checked against the broadcast receiver
over the entire broadcast range.

(Continued from page 803)

The link test circuit between the oscil-
lator and the broadcast receiver is next
removed. All the tubes are placed in
their respective sockets, and proper po-
tentials applied to the battery leads. The
antenna and ground are connected to their
respective binding posts, and earphone re-
ceivers inserted in the SP jack. Slowly

rotating the condenser C1, a broadcast
signal or carrier wave should be heard in
the earphone receivers. The condenser
C1 is adjusted until the signal in the
phones is as loud as possible. The midget
mica condenser C4A is now adjusted until
the signal is peaked, with slight leeway in
the adjustment. The same process is
repeated with the condenser C5A. Should
(Continued on page 844)

i L L T SPECIAL BAKEUTE PLATFORM
—f— it p il FOR MOUNTING VAR, COND. C
e CRILLING ASSEMBLED
T T[" _.--DETAILS ;
5y -
el
. o " 2" LoNG
To the right are A B e e f
shown the con- i SURPORTING

structional and
drilling details for
the chassis, and
mounting plates
for the tuning con-
denser

_, A, :
4 FomcoR- ILS Fi
/' NER JOINT, L CONSTRUCTING THE
SEE DETAIL'A" / SUPPORTING FRAME
: OF THE BASE PANEL

E
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~RADIO NEWS HOME LABORATORY EXPERIMENTS~

Stmple Methods of Measuring Resistance
Capacity and Inductance

O matter what field we which, transposed, gives us by
Stl.[d)". we will find that sin]p]e algebra
knowledge is based on (Equation 2)
measurements of some R1 I
sort. In no field is this truer than Rx _——
in engineering where definite quan- R2 1
titative tests form the basis on By similar reasoning the voltage
which we judge the merit of a de- drop through Rx is I; > Rx and
vice. The tube, for example, is El b the voltage drop across R3 is Iy
almost useless until we measure its < R3. Equating these two quanti-
characteristics; knowing these char- ties and transposing as was done
acteristics, we are then readily R3 above, we have
able to determine the sort of circuit (Equation 3)
in which the tube will perform most Rx Iy
efficiently. _——
Last month’s Home Experiment R3 I
Sheet described some simple meth- 3 § Since we have two quantities both
ods for the measurement of tube TO BATTERY I
characteristics by the home experi- FIG. 4 equal to — they can be equated
menter. This month we describe 1
elementary bridge circuits which and we have
can be used to measure resistance, capacity or inductance. R1 Rx
With the aid of a simple bridge circuit it is possible to —— = —— (Equation 4)
measure any one of these quantities with a comparatively R2 R3
high degree of accuracy and will in addition give the ex- and therefore
perimenter an excellent working knowledge of the design, R1R3
construction and use of bridge instruments. Rx = (Equation §)

All bridge circuits are based on the fundamental Wheat-
stone bridge circuit. In its most elementary form the
Wheatstone bridge consists of four resistors arranged as
indicated in Fig. 1. The values of three of these resistors
are known and Rx represents the unknown resistance
whose value is to be determined. The operation of this
circuit depends upon the fact that the voltage drop from
a to b must be the same over the path through R1 and Rx
as it over the path through R2 and R3 and that therefore
there must be some point along the upper path which is
at exactly the same potential as some point along the
lower path. In practice this point is found by adjusting
the values of the various known resistors until there is no
current indicated by the meter M. Since there is no cur-
rent through the meter it follows that the points ¢ and d
must be at the same potential since current would flow
through the meter were these two points not at the same
potential. When this condition of no current through
the meter M is found the

R2

The preceding equations represent the fundamental char-
acteristics of a bridge circuit. Obviously, if the three
known resistances are adjusted so as to give zero current
through the meter M, the value of the unknown resistance
Rx can be readily calculated from this simple equation.
For example, if we set up a simple bridge circuit and found
that we obtained a balance (zero current through the
meter M) with R1 ten ohms, R2 one hundred ohms and
R3 sixty-five ohms, then, the value of the unknown resis-
tance Rx will be

10 XX 65

Rx = ———
100

Rx = 6.5 ohms

From the standpoint of simplicity it is not necessary
that three variable resistances be used. In practice R1
can be fixed and the ratio of R3 to R2 adjusted to satisfy
the equation. Also it is not

bridge is said to be balanced

necessary that the absolute

and under such conditions :
there is a very simple and S
definite relation between -
the values of the resistances =
in the circuit. If I, is
the current through the
top branch and I, is the
current through the bottom

_— TO DRY CELLS -~
o " ¥ values of R3 and R2 be

known. It is simply neces-
sary that we know the ratio.
that is, whether R3 is ten
times R2, one-half of R2 or
any other value. With these
ideas in mind, it is possible
to work out a very simple

branch, then the voltage = bridge arrangement, as illus-
drop between a and ¢ is — /= SLiDER — trated in the picture dia-
I+ > R1 and this voltage B d-a gram of Fig. 2, In this dia-
drop is equal to Iy X R2, I A T o P (5] S B PR (e gram we use a single length
the voltage drop across R2. — T of resistance wire such as
In equation form, we can SCALE MARKED OFF \ RESISTANCE manganin or nichrome. The
say R UEHES BASEBOARD RS total length of this wire

(Equation 1) FIG.2 should be about 24 inches.

Across the terminals 1 and

I:R1 = IR2
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2 is connected a fixed resistance R1 whose value is known.
Across the terminals 3'and 4 is connected a resistance whose
value is to be determined. A low-range milliammeter is
connected to the meter terminals, a few dry cells are used
as the battery and the slider on the resistance wire is then
moved back and forth until the meter reads zero current.
The value of the unknown resistance

across the bridge circuit. Since a good pair of earphones
are sensitive to microamperes of current, it is obvious that
much closer balances can be obtained than by the use of a
d.c. milliammeter.

The same method of obtarining a balance is used with
the a.c. bridge circuit, the slider being moved one way or
the other to a point where no sound
is heard in the earphones and the un-

will then be equal to

(Equation 6)
unknown resistance =

known resistance is then calculated
from the preceding equation (6). If.

distance in inches from A to slider 24 0 3 for example, R1 has a value of 10,000
R1 — = : Ri- e m ohms and the distance from A to the
distance in inches from B to slider 1 R slider is ten inches and the distance
The distances are readily measured AT from B to the slider is fourteen

by providing the bridge with a scale

inches, then the value of the un-

marked off in inches as indicated in

A
RESISTANCE WIRE -~

the picture diagram Fig. 2. The cir-
cuit will most accurately measure the
value of an unknown resistance when

the balance point is near the center,
but reasonably accurate measure-
ments can be expected when one dis-
tance is up to about ten times as
large as the other distance. For this
reason with a fixed value of R1 the

circuit can be used to measure resis-
tances from one-tenth the value of
R1 up to about ten times the value

FIG.3

A known resistance Rx is
10
Rx = 10,000 X —
14
= 7,140 ohms

The same a.c. bridge circuit shown
in Fig. 3 can be used with a small
change for the measurement of ca-
pacity. To measure the capacity “of
the condenser, the condenser whose
value is to be determined is con-
nected across terminals 3 and 4 and a
standard condenser is connected

of R1. To cover a wide range of
values a set of fixed resistors are
therefore required and the following values are recom-
mended:

For measuring resistances of Value of R1 should be

1-100 ohms 10 ohms
100-10,000 ohms 1,000 ohms
10,000-1,000,000 ohms 100,000 ohms

Of course somewhat more accurate results will be obtained
if a few additional fixed resistances are available with
values between those indicated. It would, for example,
be useful to have on hand resistors that could be used for
R1 with values of 100 ohms, 10,000 ohms and 50,000 ohms.

This simple bridge circuit is designed for use with d.c.
voltages obtained from a few dry cells with a d.c. milli-
ammeter used as the indicating device. Particularly when
measuring high resistances this arrangement is not alto-
gether satisfactory, since comparatively large voltages
must be used to obtain good

across terminals 1 and 2. A balance
is obtained in the the same manner as
when measuring resistors. The formula to determine the
value of the unknown capacity is somewhat different,
however, and becomes
(Equation 7)
Value of unknown capacity =
distance in inches from B to slider

capacity of standard >
distance in inches from A to slider

It will be noted that the two distances in the above
equation (7) are reversed from the arrangement in equa-
tion 6 for determining resistance. This is due to the fact
that the larger the capacity of the condenser the lower its
impedance. In using this simple capacity bridge a number
of fixed known capacities should be available for connec-
tion between points 1 and 2. The following values are
suggested:

indications on the meter, or

conversely, if low battery
voltages are used a very
sensitive meter is required.
For a number of reasons,
including the fact that satis- 2
factory meters may not be

5000 OHM o= """
VARIABLE
RESISTANCE

ETANDARD
found in the laboratories of INDUCTANCE
many experimenters, it is '
suggested that the bridge be
designed for a.c. Even
greater accuracy of adjust- SLIDER

TO BE

TELEPHONES  MEASURED
OR

AMPLIFIER

For measuring Use
capacities a standard
hetween capacity of
10-.1 mid. 1 mfd.
.’.5-_.{{‘]{5 n;éd. .%5 mt{g
.1-.001 mfd. 01 mid.
FIG.4 00500005 mfd. 0005 mfd

Although the figures in
3 the above table would indi-
INDUCTANCE cate that the bridge could
be used to measure very
4 small capacities, its accu-
racy under such conditions
is quite poor due to stray
Rsﬂfgﬂ“ capacity effects. The small
capacities have a very high

1 A

ing can be obtained using 8
a.c., there is no danger of
burning out any meters and
also, as will be made clear
later, a.c. must be used in

TO OSCILLATOR

impedance to the audio-
frequency currents obtained
from the oscillator and for
this reason any slight ine-

measuring capacity and in-
ductance.

To operate the simple bridge circuit from a.c. only minor
changes are necessary. The revised circuit is given in
Fig. 3. The oscillator consists of a single tube which may
be a -99 operated from dry cells. Details on the con-
struction of such an audio oscillator may be found in last
month’s Home Experiment Sheet. In place of the d.c.
indi!:ating milliammeter, an audio transformer is used in
conjunction with a single- or two-stage audio amplifier.
In' many cases it will be found possible to dispense with
the audio amplifier and simply connect earphones directly

qualities in the circuit are
magnified and it will be
found difficult to obtain an accurate balance.

The measurement of inductance is similar in many
respects to the measurement of resistance. The general
circuit of Fig. 3 is again applicable with the addition of one
variable resistor and with the difference that for R1 must
be used a standard inductance, i.e., a coil whose inductance
is known. This standard inductance is connected across
terminals 1 and 2 and the coil whose inductance is to be
determined across terminals 3 and 4. At balance the
inductance of the coil under (Continued on page 842)
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NEWS from thie M ANUFACTURERS

Transformers

The Kenyon Transformer Corporation,
122 Cypress Avenue, New York, an-
nounces a line of step-down auto trans-
formers, 220 to 110 volts, for use with
radio receivers, amplifiers, and similar
equipment. These transformers are par-
ticularly suited to adapt standard 110-
volt equipment to the existing 220-volt
lines frequently found here and in the
export field. The transformers are fur-
nished in 50-, 100- and -150-watt capaci-

ties for use on 50- to 60-cycle lines.
Kenyon transformers of this type are de-
signed to carry more than 30 per cent.
overload before reaching the A. I. E. E.
standard for transformer temperature rise.
A six-foot cord and plug for connection
to line and a 110-volt outlet to take set
plug make a very convenient arrangement
for installation. A 100 per cent. over
potential test and an insulation test at
ten times the normal working voltage
assure reliable performance.

—_—

“Little General” Receiver

A new small six-
tube a.c. screen-
grid set in three
styles of finish, to
be known as the
“Little General.”
hasbeen announced
by General Motors
Radio Company at
Dayton, Ohio.

Only 19 inches
high, 16 inches
wide and 1074 inches deep, the “Little
General” is finished in three optional
colors, genuine butt walnut, or lacquered
in green or buff. The receiver is equipped
with tone selector using the continuously
variable type which permits smooth
shifting from bass or treble without in-
terruption. The speaker is of the electro-
dynamic type. Four type —24 screen-grid
tubes are employed, three being used in
the radio-frequency stages and one as a
power detector. One type —43 tube is used
in the power output stage, while the recti-
fier is of the —80 type. The new set uses
four tuned circuits; dual volume control.

——er

Photoelectric Relay
The G-M Laboratories, Inc., Grace and
Ravenswood Avenues, Chicago, Ill., have
recently completed the development of a
compact photoelectric relay and light

source for application to many industrial
and commercial operations. This device
is essentially an electric switch controlled
by means of a beam of light. Any inter-
ruption of the beam of light operates the
switch.

In operation, the light from the upper
lens is reflected from the remotely placed
mirror to the lower lens, where it is re-
ceived by the photoelectric cell. Any

interruption of this beam of light by a
piece part, metal stamping, finished prod-
uct or other object causes the relay con-
tacts to close, thereby operating a counter,
power switch, signal or other device.
The advantage of this arrangement is the
frictionless interruption of the light beam
by the object to be counted or controlled.
The Visitron photoelectric cell. single-
stage amplifier, light source and other
essential parts are enclosed in a steel case,
simplifying installation of the unit.

—_— s ——

Amplifiers

Sound Systems, Inc., of New York, an-
nounces a complete line of “direct-
coupled” amplifiers, manufactured under
the Loftin-White patents, for phono-
graph, radio, recording and public address
systems,

The unit shown is model 21, two stages
using —24 and —45 with -80 rectifier,
designed especially for phonograph work.
It is compact and has a gain of about 450,

with practically a flat amplification curve
from 40 to 9.000 cycles, and down only
2 db. at 10,000 cycles, and is suitable for
the home, record demonstrators, etc.

Model 201M, designed especially for
public address work, contains microphone
transformer and current supply. Model
201D has a screen-grid detector and two
stages of amplification and will work on
any r.f. tuner.

Two-Volt Audions

Three standard two-
volt audions, including
an all-purpose type, a
screen-grid type and a
power tube, are an-
nounced by the De
Forest Radio Com-
pany of Passaic, N. J.

The De Forest 430
audion is an all-pur-
pose tube with the
following characteris-
tics: filament voltage,
2 volts; filament cur-
rent, 60 milliamperes;
maximum plate volt-
age, 90 wvolts; grid
voltage, —4.5; plate
current, 2 milliam-
peres; amplification
factor, 8.8; plate re-
sistance, 12,500 ohms;
tance, 700 micromhos.

The De Forest 432 audion is a screen-
grid amplifier, with the following char-
acteristics: Filament voltage, 2 volts;

mutual conduc-

filament current, 60 milliamperes; maxi-
mum plate voltage, 135 volts; plate cur-
rent, 1.5 milliamperes; control grid, 3
volts: screen grid, 67% volts; amplifica-
tion factor, 440; plate resistance, 800,000
ohms: mutual conductance, 550 micro-
mhos.

The De Forest 431 audion is a power
tube, with the following characteristics:
Filament voltage, 2 volts; filament cur-
rent, 130 milliamperes; maximum plate
voltage, 135 wvolts; grid voltage, 22.5
volts; plate current, 8 milliamperes; am-
plification factor, 3.5; plate resistance,

4,000 ohms; mutual conductance, 875
micromhos; undistorted power output,
170 milliwatts.

et

Philco Expands Factory

Confident that 1931 is going to show
an improvement over 1930 for the sale of
home radios and that in addition a great
and virtually new market will be opened
through the perfection of the automobile
radio, the Philadelphia Storage Battery
Company, makers of Philco radios and
Philco-Transitone automobile radios, is
expanding its factory and laboratory fa-
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cilities through the erection of a new five-
story building adjacent to its present plant
in Philadelphia. The company has also
acquired the Holmes Mills a few blocks
distant from Philco headquarters at C and
Ontario Streets.

So far as Philco itself is concerned, the
year 1930 was a banner one, with sales
going 100 per cent. ahead of the pre-
ceding year.

—)

Voltage Compensator

Sola Corporation, 2525 Clybourn Ave-
nue, Chicago, Ill., is bringing out a new
volume compensator designed to reduce
high incoming voltages and increase low
incoming voltages automatically and in-
stantaneously. The voltage compensator,
placed between the line and radio receiver,

filters out much of this outside interfer-
ence and compensates for annoying line
voltage drop caused by motorized equip-
ment. The compensator is also applicable,
of course, to other equipment requiring
regulated voltage such as photoelectric
cell equipment, film printing lamps, syn-
chronous sound equipment, relay applica-
tions and signalling devices, etc.

—_— e

New Structure in Tube Design

A new construction principle known as
the “Unitary Structure” has been applied
to the design of Arcturus Tubes by the
Research Department of the Arcturus
Radio Tube Company, Newark, N. J.

It is certain that the major character-
istics of a vacuum tube are entirely con-
trolled by the dimensions and relative po-
sitions of the tubes’ electrodes, even
though uniformly efficient emitters are
employed and tubes are properly proc-
essed. A slight change in the elements
even as small as one-thousandth (0.001)
of an inch will alter the characteristics
and appreciably affect the sensitivity,
fidelity and power output of radio receiv-
ing sets. Obviously, therefore, the struc-
tural design in vacuum tubes is extremely
important.

“The ‘unitary structure’ principle em-
ployved in Arcturus tubes,” says W. L
Krahl, chief engineer, “as its name im-
plies, constitutes assembling the electrodes
of a vacuum tube as a rigid unit in which
the electrodes are interdependent and
cannot move with relation to one another.
All electrodes in such a tube are sup-
ported at both ends by yokes in planes
perpendicular to the axis of the elec-
trodes.

“In an assembly of this kind, each part
fits into this unit in exactly its proper
location and cannot be inserted in any
position other than the correct one. No
adjustment is required and the ‘human
element’ is thereby eliminated. The unit.
thus assembled, slips over the stem wires
and is spot-welded to them.”

Philco Announces New Line
of Receivers

A complete line of superheterodyne re-
ceivers, available in three furniture styles,
has been announced by Philco for 1931.

Former models in the line will be re-
tained, so that the company now offers a
complete array of receivers ranging from
the seven-tube screen-grid Baby Grand
to the new eleven-tube Superheterodyne
Plus Radio-Phonograph with automatic
record changer.

The Superheterodyne-Plus receiver, il-
lustrated here, utilizes eleven tubes—four
type —24 screen-grid tubes, four type -27,
two type —45 power amplifier tubes, and
one type —80 rectifier tube. A double-
tuned input circuit prevents crosstalk and
permits the use of any length antenna
without affecting selectivity.

The set is non-oscillating and will not
regenerate electrical disturbances impair-
ing near-by radio reception, thereby elim-
inating one of the major problems at-
tached to the use of receivers of this type
heretofore. It is thoroughly shielded, and
obtains the maximum results from the
superheterodyne circuits.

A range switch at the back of the

cabinet permits changing from normal
sensitivity to supersensitivity for use in
zones of extra low broadcast signal
strength. Philco engineers declare that
the set is so powerful that it will operate
successfully in “dead spots” in which re-
ception has heretofore been unsatisfac-
tory.

Selectivity is keen throughout the en-
tire broadcast frequency spectrum, and
there is uniform gain throughout. The
set is equipped with tone control which
permits adjustment of the tone of the
broadcast to whatever degree most pleases
the listener; the Philco station recording
dial, which is translucent and indirectly
illuminated, and on which the call letters
of stations may be inscribed, and once
logged may always be tuned with perfect
accuracy, and automatic volume control,
which holds both near and distant pro-
grams at a constant level without fading.
and also prevents blasting from strong
near-bv locals.

823

The Superheterodyne-Plus will be avail-
able in three furniture styles—a lowboy,
a highboy with doors, and a combination
radio-phonograph with record changer.

—_—r—

Modulating Transformer and
Hand Microphone

The Kellogg Switchboard and Supply
Company, 1066 West Adams Street, Chi-
cago, Ill., announces a new hand micro-
phone and a modulating transformer.

The No. 29 microphone is only 64
inches in length, small enough to be hid-
den in the hand, and weighs about 10
ounces. It can easily be carried in the

pocket. The handle is cast aluminum with
a case of formed brass. The back and
stretching rings are accurately machined
of alloy steel. The diaphragm is made of
phosphor bronze. The microphone is sup-
plied with a 60-inch durable moisture-proof
tinsel cord, strengthened and protected
by a dark brown mercerized cotton braid.

The company is also developing a mod-
ulating transformer to be used with the
No. 29 microphone. The microphone is
connected to the primary side, which then
feeds into the grid circuit of the amplifier
through the secondary winding. It is ar-
ranged so that it can be used with a single
or double-button microphone.

The heavily enameled copper wire is
wound over a core of silicon steel. There
is a shield between the primary and sec-
ondary test, or can be grounded if neces-
sary.

e .

Short Tester and Preheater

Supreme Instruments Corp., of Green-
wood, Miss., has developed a device
known as the Supreme short tester and
preheater for use in the testing of radio
tubes. As the name indicates, the device
not only serves the purpose of preheating

(e g

#) o ®® o® ®
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heater type tubes in advance of more
thorough testing but also detects open
filaments and shorts between the various
elements of the tube. There are eight
tube sockets located on the panel of the
device, seven of these sockets being for
five-prong tubes of the heater type and the
remaining for various tvpes of four-prong
tubes.
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Measuring Large Capacities (Part 1)

HE experimenter or service- [p
man lacking a capacity bridge

gram. Apply 60 cycles a.c. across 1
and 2, a reading is taken from the

has a need for a simple o
means of measuring large
capacities such as filter condensers.

@)

The method given here, while not AC
without error, is sufficiently accu-
rate for most purposes. The accu- 2 o

meters. The milliamperes are found
to be 150 and the voltage 110.
1,000 < 150

6.28 X 60 X 110

TCJ- Thus: C =
V.
150,000

racy of the measured values is de-
pendent on the accuracy of the in- |k

————— = 3.57 microfarads.
41 888

struments, and the accuracy by
which the readings are taken.

The test apparatus required are an a.c. milliammeter, an
a.c. voltmeter (the scale of which is determined by the
voltage source) and an a.c. supply of known frequency.

Connecting the condenser to be measured in the position
shown in the diagram, C, the reading of the a.c. milliam-
meter is taken, and then the reading of the voltmeter.
Knowing the frequency of the source, a simple calculation
will give the capacity within 5 per cent., if one is careful.

The formula:

1,000 < I

C=————
628 X f X E
where C is capacity in microfarads, f is frequency of a.c.
source, I is current in milliamperes, and E is voltage.
Having a large condenser of unknown capacity on hand
and wishing to know its capacity, we connect the con-
denser in a circuit with the meters as shown in the dia-

In measuring condensers of large
. capacity of the low-voltage electro-
Iytic tvpe, such as the condensers used in “A” eliminators,
the voltage of the a.c. source must not exceed a value of
three volts, Should the voltage exceed this value it is apt
to damage the condenser. For the purpose it is best to use
a low-voltage transformer with a rheostat inserted in the
primary winding circuit. This rheostat should have a
value of from O to 1,500 or 2,000 ohms. The measuring
instruments are an a.c. voltmeter of low-scale reading. and
the a.c. ammeter should have a maximum scale range of
10 amperes.

The formula to be used is:

I (amperes) > 1,000,000
' 6.28 X f X E

where the terms remain the same as the formula above
with the exception of I, which is in amperes.

c:
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Measuring Large Capacities (Part 2)
HE method of measuring r 2| The unknown capacity formula is:
large capacities as given in I
Part 1 may prove difficult for C=
most experimenters or ser- 6.28 % § X 2E
vicemen, as usually an a.c. milliam- ,}’@‘;TE_“R Ciata S

meter of suitable range is not found r
among their testing instruments. copPy
Most will possess a suitable a.c. volt-
meter with which the measurements
may be made, with the same degree
of accuracy though with more in-
volved calculation.

The only apparatus required in ad-

L=_—

where: I is current flowing in con-
denser, found by dividing voltmeter
reading by its internal resistance.
With a 1,000-ohm-per-volt, 250-volt
scale meter, 70 volts divided by 250,-
000 ohms would give .00028 milliam-
peres. f is frequency, xE capacity re-
4 sistance, and C is capacity in farads.

dition to the current source and the
a.c. voltmeter (which should be of the 1,000-ohm-per-volt
variety where possible) is a single-pole, double-throw switch.

To make the measurements, suppose that the full volt-
age across the current source is 100, and in series with the
condensers, is 70 volts.

Using the formula:

Es* = rE* -} 2E°

where: Es is voltage of current source, 7E® is voltage
through condenser, xE° is the unknown capacitive reactive
voltage

then: 100° = 70° + xE° or

zE* = 100° — 70" = 10,000 — 4,900 = 5,100
therefore: xE = 5,100 = 71.25.

Solving:
00028 00028
C= == = .00000001031
6.28 X 60 < 71.25 27132 farads
To convert farads to microfarads, multiply the value of
farads by 1,000,000, thus: 1,000,000 X .00000001031 =
.01031 microfarads.
The power consumed by a condenser in an a.c. circuit is:

6:28 XA C T RGP

W=
1,000.000

where W is expressed in watts, f is frequency in cycles per
second, C is capacity in microfarads, E is the voltage
squared, and P is the power factor which ordinarily does
not exceed a value of .01 for paper condensers.
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Resistors as Frequency Blocks or Attenuators

PON consideration of the

«“1 In selecting the resistor to be
used, the total voltage of the

=
faults of radio-frequency r
chokes when used in L

L source must be known and the

radio receivers for cir- ot
cuit isolation or as frequency Lo
1

amount of current that is to flow
through the resistor. For -24

tubes operated at 180 volts on
the plate the current would be

blocks, engineers have endeav-

ored to design more efficient | T
chokes with greater or lesser suc- it

cess. In many receiver designs c2

the r.f. choke has been elim-

inated entirely, with circuit iso- R R2
lation obtained by the use of re-

4 m.a., the screen-grid current
would be Y2 m.a. For the -27
tube the plate current is 6 m.a.
when operated at
These values can be had by con-
sulting any tube characteristic

-

> C3 ¢4
R3 R4

sistors with perhaps larger by- L
pass condensers, than would be
(A

it

J sheet or chart.
= | It is recommended that ad-

used with r.f. chokes.

The use of resistors has the
disadvantage of requiring high voltages in order to over-
come the voltage drop of the resistor. In order to apply
180 volts to the plate of a —24 and to obtain satisfactory
circuit isolation it is necessary to use at least a 30,000-ohm
resistor, the voltage drop at 4 m.a. would be 120 volts,
requiring a total applied voltage of 300. Considering
modern-day power units, this voltage is not in excess, and
as a matter of fact, is the maximum output of the present-
day power supply employing the —80 full-wave rectifier
for the —45 plate and bias voltages. With receivers de-
signed for operation with the =30 tubes, requiring a total
voltage of 530 volts, the value of the blocking resistors can
be considerably increased.

justable wire-wound resistors be
employed. or else obtain the resistors from the manufac-
turer, specifying a tolerance of variation not to exceed 2
per cent. It is also necessary that the resistor be measured
while hot, as otherwise the resistance would change. A
very satisfactory resistor is the Electrad truvolt type B
and C, which is small in size and can be mounted in a
very small place. These resistors have a metallic core
which in some instances would be of a disadvantage.
However. they may be obtained with a gut core directly
from the manufacturer.
The fused graphite porcelain resistors (this is the super-
tonatrol type) made by the same concern are admirable for
this purpose although requiring more space.

180 volts.

—
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Loose-l.eaf Manual

and Re-enforcement

The latter, such as Du-

HE editors of
the Rapio NEws
Information

'?-—

LOOSE-LEAF
BINDER

e pont’s Household ce-

ment, may be had from

Sheets have had
a great many requests
for the sheets in book
form. Others have
asked for a printed in-
dex, while others have
asked for information
concerning the mount-
ing and filing of the
sheets in a loose-leaf
binder.

Pending the publica-
tion of a sufficient
number of the Infor-
mation Sheets, at which
time they will be com-
piled in book form, it is

HEAVY PAPER,— ™|
CARDBOARD
OR CLOTH

any hardware or sta-
tionery store.

The Information
Sheet is placed face
downward, covered
with a thin film of ce-
ment, after which the

RADID NEWS INFORMATION SHEETS |

re-enforcing back is
placed over the sheet.
The wrinkles and buck-
ling are ironed out with
the heel of the hand or
by other suitable
means. The sheet with
its re-enforced backing
is then placed between
two flat boards under a

recommended that the
reader cut these sheets from the magazine and suitably
mount them for insertion in a loose-leaf binder.

A suggested means of doing this is to re-enforce the
printed sheet with heavy tough paper, thin cardboard or
cloth. The latter is preferred. The procedure, after
removing and trimming of the sheet. is to re-enforce the
sheet by cementing to the re-enforcirt medium with any
non-buckling adhesive such as rubber or celluloid cement.

weight until thoroughly
dry. If desired, the Information Sheets may be placed on
both sides of the re-enforcing back. If desired, two sheets
may be placed on each page, or four if placed on front
and back.

The next issue will carry an index of the Information
Sheets published, arranged in such manner that the reader
may fill in the page as may better suit his particular
requirements.
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Using Mathematics 1n Radio
Algebra and Its Application to Radio Engineering

HE multiplication of algebraic
expressions is encountered in

practically every mathematical

analyses of radio circuits and ap-
paratus design and it is important that
a fundamental knowledge of this phase
of algebra be well understood.

If the letter a is multiplied as follows:

{1)-a a

(2)-a>.aXa

(3) axXaXxXaXa

We know that (1), (2) and (a] can
be expressed respectively as a’, a°, a'.
The numbers above the letters are called
the index of the letters.

If a* is multiplied by a’, we have:
a X a multiplied by a X a X a or
aXaxXaXaXxXa=a =a"

(a) We see that in the product of two
letters the index is the sum of the re-
spective indexes of the letters. This is
a very important rule and much use is
made of it throughout various mathe-
matical discussions.

PART FOUR

T O beginners in radio the importance
of the fact that the common ordi-
nary garden variety of mathematics (the
kind of mathematics which to some
seemed so pointless when taught in the
elementary and lower classes of high
school) is gquite necessary to the later
assimilation of a knowledge of geome-
try, trigonometry and calculus cannot
be stressed too much. For the truth of
this it is only necessary to question those
in the radio game who have been un-
fortunate emough to have slipped up on
this part of their education and now
wish that they had the opportunity to
go back to school again.

Rapio News is glad to present to its
readers this third of a series of articles
prepared by Mr. J. E. Smith (President,
National Radio Institute) on the use
of mathematics in radio. The first of
the series appeared in the December,
1930, issue of Rapio News; the second
in the January, 1931, issue; the third

2. — 2abx and — 7abx.
= 142°b°%°. Ans.
3. a’b’® and — ab”.
4. 6x'y and —10xy.
5. xyz and — 5x°y’z.
6. ab — bc and a’bc’,
7. —2a’bh — 4ab® and — 72",
8. — ?x"y — 5xy® and —8x'y".
9. 4x’yz° — 8xyz and — 12x'yz".

10. —a’be 4 b’ca — c'ab and — ab.

1f the two compound numerical ex-
pressions (2 -+ 3) and (5 - 8) were
multiplied together, one way of perform-
ing this operation would be as follows:

(246) X 5 =10+ 30 = 40

(24+6) X 8 = 16 + 48 = 64
and adding the result = 104. Ans.

A check on this is seen as follows:
(246) X (5+8) =8 X 13 =104
(Checked).

(¢) In like manner, in order to multi-
ply two compound algebram expressions,
multiply each term of the first expres-
sion by each term of the second. The

Examples: in the February, 1931, issue. Others algebraic sum of the products thus ob-
Find the value of will follow. Tue Eprrors. tained gives the complete product.
1), Bp ool 3" el 18 Examples:
To mdlcate the method Find the product of—
] ><x>< St 351 X x2HE 1. x- 5 and x4 10.
5 X x¥ = 35x. Ans To indicate the mcthod—applying rule (c):
20430 X 5a% x5
= 202" Ans x—10
3. 7ab X 8a%. -
To indicate the method: X'+ 5x

=7X 8XaXa XbXbP =756Xalt X bt? = 56a'b", -+ 10x415
Ans. -

4 6 Xy X5%. ' X4 15x415 Ans.

St Bathi > b, 2 A—i—:andx-—a

6. 2abc X 3ac® 3. x— 7 and x — 10.

%o 2ah i2a’h, To indicate the method:

8. 5a'b’ X x". x—7

9. x'y"X6ax'. x—10

10. 3a'b’x® X 3a’bx. -

11. 33::)‘1},7 >< 3=X:'y9- ¥ —7x

12. (5x + 3y) X 2x° —10x-+70

To indicate the method: -

= 2x* (5x 4 3y) = 10x* 4 6x°y. Ans. x*—17x-1-70 Ans.

13. (52° -+ 3b* — 2¢*) X 4a’bc’ 4. x-7andx-}10.

14, ('-xy—|—xy-—-:xw')\<‘ 5. x+8andx—4.

If the number 3a is multiplied b} the number — 4a°%, we 6. x+12andx—1.
have 7. x—15and—x- 3.

3a X} (—4a°) = —12a°, 8. —x-t+7andx—7.

We have here the rule of signs, which can be expressed as: 9. x—13and x -+ 14,

(b) The product of two 10. x-}19 and x— 20.
terms with like signs is posi- 11. 2x—3and x - 8.
tive, but the product of two e T et ST 12, x—5and 2x — 1.
terms with unlike signs is — AMAM— T PRI. SEC. 13. 3x-+5and 2x— 7.
negative. s IR L { 14. 3x — Sy and 3x — 3y.

Examples: : 15. a—9b and a + 5b.

Multiply together— ] Multiply together—

1. ax and —3ax. l—l|l 0 16. x*- 3y and x + 4v.

To I(ndu:'l]te the method: 1_{.1- o= ¥y* 4+ yv' and
= Ix=—3 a X axxxx =
=3 X a ><x' >—< — 3a%%, FI1G.10 FIG. 1 18.” a® — 2ax 4 4x° and

Ans a® L 2ax - 4%,
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To indicate the method:
a’— 2ax +4x°
a® -+ 2ax -+ 4x°
a'— 2a’x + 4a’x’

—+ 2a’x — 4a°x" - 8ax’
—+ 4a*x" — 8ax’ - 16x"

827

(b) Like signs give plus (-}) for the quotient and unlike
signs give minus (—).
Examples:
Divide—
1. 3x" by x*. To indicate the method:
3x*
— = 3x* = 3x Ans.

x‘.’
2. 27 X 4 by —9x".

Sl + 4a’x" 4- 16x' Ans,
; l—lg‘z r:yfxy <+ y* and To indicate the method:
X Xy A 27X
20. 27x' — 36ax’ -} 48a’x A 3 ' = —3x = —3x.
— 64a” and 3x - 4a. i e i = €2 — 0¥’ Ans,
An application: T‘.___mw\,_-___.. | IR S 3. x'y by xy.
Multiply :ga _—fi: g by 10a + 5 0 S, T R |cl 4. 12a’’’ by — 3a'bc.
a : : 5. 15x¥'y' by 5xy’z.
10a + 5 e . L 6. —48a° by — Sa’.
- b ] 7. 28a'b’ by —-—4;3“11 :
100a ¢gga i 8. x'—7x"+4 4x' by x'.
8125 FIG.12 FI1G.13 5 ‘“dfﬁi‘_’ ;l;E_rI‘_‘eijd:
(I) 100a® - 100a -}- 25 e

Now, from (I) above, we
have a method of applying the algebra to simplify certain arith-
metical operations.

To Square Numbers Ending in 5
(A) Let us square the number 45; this number is equal to
10a + 5 where a = 4.
. (I) Above is 100a® 4 100a -+ 25, which can be put in the
orm:
(II) 100a (a + 1) + 25.
Substituting for a = 4 we have
100 < 4 X 5 -+ 25 = 2025, which is the
square of 45.

X!.‘
Now, dividing the denominator into each factor of the nu-
merator, we have:

x° X' 4x'
———+—=x'"—7¥+4x" Ans
X x X

This method can be checked as follows:
If we have the numerical expression—

94+6412 9 6 12
=—+—"+3—=3+2+4=9

(B) Square the number 35.

3 3 3
9-+6-412 27
and ——— = — =09 Ans. and
3 3 check
g e 9. 158" — 25x' by— 5%°,

Applying 1I, where a 3 : Eq
we have 100 X} 3 X 4 = i
adding 25 =

1225 Ans. :

1

(C) Square the number 75:

1200 i i :
. =T — i

10. 34x’y* — 51x%y° by 17xy.
3x" — 9x°y — 12xy* by —3x.

Tke‘.{‘?ig;fsion of Compound Expressions
Dividing two compound algebraic ex-

we have 100 X 7 X 8 = 3600
adding 25

FIG. 14

pressions is a little more complicated than
the previous algebra but the operations
can be appreciated by applying a set rule.

5625 Ans.
(D) Square the number 95:
100 < 9 > 10 = 9000
adding 25

9025 Ans.
The Division of Algebraic Expressions
Division is the inverse operation of multiplication, and the
division of algebraic expressions is as important as the multipli-

Let us divide x* 4 3x + 2 by x - 1.

’ Let us assume that x 4- 1 will go into

X 4+ sz-{— 2 just x - 2 times. This can be compared to
8

dividing — where 7 will go into 28 just 4 times. If the above
7

assumption is correct and remembering that division is only the

inverse operation of multiplication, if we multiply x 4 1 by

x -t 2, we should obtain the numerator x* - 3 X x -+ 2.

cation and is used extensively in all mathematical discussions. Thus:
If 22X 2=a2aaXaand wedividethisby 2 X 2 = x-41
a > a, we have x-2
o 22 aiaXa
2% 2 aXa .3 j; fi~ 3
The numerical part of this expression is | [C
8
—, which we know is 2, and can be ob- ' I 1" X'+ 3x-42 Check
4 eg o) e gl Ex les:
tained by cancellation, as follows: i XAmpLes:
IX2X2 I_.m 1! | Divide—
—————— =2 Likewise, PR SSRGS . x¥*43x+2byx- 1.
2 2
a>><< aXa a® F1G. 15 To indicate the method:
e x+1 (x4 3x-+2)
T a® (a) Divide x*, the first term of the

We see that in the quotient:

(a) The index of any letter in the quotient is the difference
of the respective indexes of the letters. This a very important
rule, and much use is made of it when dividing numerous com-
plicated expressions.

If the expression 35a° is divided by the expression — 7a, we
have g

35a°

= —5a
—7a
We have, here the rule of signs for dividing, which can be stated:

dividend. by x. the first term of the divisor.
x+1) x4 3x+ 2(x
(b) Multiply the whole divisor (x 4 1) by x, and put the
product (x* -+ 1) under the dividend:
x+1Dx"43x+2(x
X+ x

(¢) Subtract and bring down from the dividend the next
number: (Continued on page 847)



828

Ravio News ror Marcu, 1931

Is American Broadcasting
E.conomically Sound?

Post Office and the British Broadcasting
Corporation; the largest proportion going
to the last. The sum received by the
British Broadcasting Corporation is used
for the financing of the broadcasting sta-
tions, the executive organization necessary
for their maintenance and the payment of
regular broadcasting talent. The entire
broadcasting situation in that country is
controlled by a “board of governors™—
a carefully chosen and comfortable col-
lection of “public-spirited” people (inci-
dentally quite well paid) who virtually
leave nearly everything in the way of
policy to the administrative chief, Sir
John Reith, a man of dominating per-
sonality and intense views on certain sub-
jects which some consider almost fanati-
cal.

No advertising is permitted on a Brit-
ish Broadcasting Corporation program
and as the particular gentleman in control
is generally considered to be keenly in-
terested in church movements of one kind
or another, he is opposed to certain types
of broadcasting on Sundays. As a matter
of fact a typical Sunday broadcasting
schedule is very illuminating to us in
America, who, at almost any hour of that
particular day would have our selection
of practically any kind of broadcast en-
tertainment, even up to a very late hour
on Sunday night or, if we must be tech-
nical, Monday morning. Here we have a
summary of what the English listener-in
may expect from the English stations on
this holy day.

No programs until 3 p.m. except on
very special occasions.

3 to 4 p.m.—Bach Church Cantata (no
alternative).

4 to 4.15—Service or “talk for the
children.”

4.15 to 5.30—Classical Music or Cham-
ber Music Concert.

5.30 to 6—Bible Reading (no alterna-
tive).

6 to 8—Dead silence.

8 to 8.45—Church Service (no alterna-
tive).

8.45—Good Cause Appeal (no alterna-
tive).

8.50—News Bulletins (no alternative).

9 to 10.30—Light Classical Music (al-
ternative).

10.30—Epilogue (short religious serv-
ice).
10.50—Close-down.

Dance Music is Absolutely Prohibited
on Sundays.

Just outside London there is a twin 50
kw. transmitter designed to give London
two alternative programs of equal strength
and contrasted in program matter. On
Sundays, except for concerts in the after-
noon and evening, the two programs wil!
be identical or only alternative as regards
the religious services.

By Arthur H. Lynch

(Continued from page 779)

As a consequence, during the silent pe-
riod of 6 to 8 p.m. several European sta-
tions put on programs paid for by Eng-
lish firms, the programs being announced
in English in addition to the local lan-
guage.

The statement that no advertising is
permitted “must be taken with a grain
of salt, in very much the same way that
it is generally supposed that the political
party in power will not use local broad-
casting stations to further its own polit-
ical ends. To imagine for a minute that
there is no advertising on English air pro-
grams is pure hallucination. Two exam-
ples will suffice to illustrate this point.

H. M. V. which is the English abbre-
viation for “His Master’s Voice,” an or-
ganization somewhat similar to the old
Victor Phonograph Company in the Unit-
ed States, and the other leading record
companies, supply the British Broadcast-
ing Corporation with phonograph records
which are incorporated as part of the
broadcast programs; full announcements
of the names, makers of the record and
the actual catalogue number and label,
often follow the reproduction itself. Of
course this is not considered advertising
because the various companies do not pay
for it. But we know just how long that
sort of thing went on in this country be-
fore the broadcasting stations began to
demand a consideration from the record
manufacturers.

A certain newspaper in England has
several feature writers on its staff who
appear before the microphone periodically
and discuss in a very familiar fashion the
same things that are discussed in their
sections of the newspaper. Their identity
is not concealed and the fact that they
are associated in such and such capacities
with such and such a newspaper is made
equally clear. In the English sense this
is- not advertising but to do the same
thing in this country it costs some of our
national magazines and some of our news-
papers a very tidy fortune. Single acts
from plays are also broadcast with full
acknowledgment.

So much for the broadcasting itself and
in this connection it seems to us that a
system of this kind controlled by a com-
paratively small group of individuals who
may or may not have a particularly ac-
curate viewpoint of the manner on which
this important subject of public relations
should be based. could be brought to a
point, if it has not already been, where
extremely unfair business practices might

result because of the friendliness of the
control board with certain broadcasters
and its possible unfriendliness to others.
In other words, we see in this system
the possibility for flagrant partisan abuses
which we feel are materially minimized by
the American system even though there
may be some objection to some details in
the latter.

The situation iz ably summed up by
General Charles Saltzman, chairman of
the American Federal Radio Commission,
as follows: “In England broadcasting is
controlled by one corporation. I have
listened to British broadcasting. I think
that the corporation gives the public what
the corporation thinks the public ought
to hear.”

An interesting sidelight on the English
situation may be drawn from the fact that
certain progressive business houses in
England have realized that some of the
programs coming from France and other
parts of the world are securing an in-
creasing English audience. In certain in-
stances some of these programs are con-
sidered to be better than the programs
sent out from the English stations. This
is particularly true during hours when
people would normally like to have some
radio entertainment provided by their
local stations but find it is not forthcom-
ing. Realizing the importance of this
situation some English merchants have
contracted for advertising time on the
air with foreign stations whose programs
reach England in a satisfactory fashion.
As a matter of fact, a great many English
listeners satisfy themselves with programs
from the United States which they are
able to receive on short waves. We do
not believe it impossible or improbable
that some adroit English advertiser, like
Sir Thomas Lipton, would find it imprac-
tical to purchase time on the air with one
of the American short-wave stations for
the advertising value such a program
would have in England. In direct con-
trast to this situation, it is doubtful that

“our own system for financing our broad-

casting is so completely bad as some mis-
informed extremists are wont to have us
believe.

Needless to say, an experiment of this
nature in the United States would not en-
joy the lingering death for which our noble
experiment in temperance is now making
us appear ridiculous in the eyes of most
of the world.

In certain circles, particularly circles
outside of the advertising profession it-
self, various attempts have been made to
bring about advertising censorship in very
much the same fashion that censorship of
almost every other type has been sug-
gested at one time or another. As a gen-
eral thing, the individuals or groups be-

(Continued on page 840)
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'I'he Service Bench

complaints on fading of near-by stations.

“Several complaints have come from
Majestic owners that their sets would
stop operating for a short time every once
in a while. In almost every case we
found that the grid support wire was
located very close to the cathode of the
—27 tube, and the close point is nearly
always at the lower end of the cathode—
that is, near the glass stem. We have also
found -45 tubes that are responsible for
a similar complaint, and in one instance, a
—-26 tube caused the same trouble. It
seems that the elements are shifted
slightly at a point practically invisible,
and undetectable in the average tube test-
er. However, when operated in a radio
receiver at high plate voltages for some
time the defect will show up. When the
set is turned off, and the tubes permitted
to cool before being turned on again, the
cooling will cause a.contraction of the
elements which removes the trouble until
a similar period of operation—sometimes
several days—brings it on again.

“As an illustration of heat causing the
elements to shift, I will mention a set of
new tubes I had occasion to test a few
days ago. The -80 had one filament
shifted to one side. There was also quite
a sag in the same, and as it heated the
expansion caused it to sag more, until the
filament shorted against the plate. Three
out of five of the —27 tubes developed a
grid-to-cathode short when allowed to re-
main in the tube tester for about three
minutes, and upon examination I discov-
ered that the heater element had warped
and was causing the cathode to touch the
grid at a point about half way down the
heater element. However, when these
tubes were cold the warp was impercep-
tible and -the tubes tested okay. Need-
less to say they would cause trouble in
almost any receiver.

“I wish to advise servicemen not to
depend too much on tube testers to locate
all tube troubles. There are many tube
difficulties that do not show up for several
minutes, or even hours after the tube has
been in operation; and again they may
never show up if the tubes are tested with
different voltages from those applied in
the radio receiver. 1 have several good
tube testers, and have tested many tubes
that were perfect as far as any conclu-
sions justified by the tests were concerned,
and vet, when placed in actual operation,
they developed troubles and definite de-
fects within a few hours.

A principal source of trouble with new
tubes is shifted elements in the —45 power
tube, and would advise the most careful
handling of the same. The elements of
these tubes are so long and heavy that it
requires a comparatively slight jar to
cause a fatal shift. Also, we have found
a good many tubes in which the element
leads had not been soldered to the base
prongs. Look for these loose connections
when a loud signal causes the radio to
develop suddenly a crackling noise, or
intermittent reception. Also, if there
should be considerable hum in sets em-
ploving the —80 rectifier tube, or a drop in

(Continued from page 795)

volume, you may find an ‘open’ in one of
the plates. Another source of grief. which
we experienced for the first time this
year, was soldering flux on the tube
prongs. This grease was apparently a
good insulator and gave trouble in re-
ceivers in which the socket contacts made
contact on the side of the prong, well up
toward the base of the tube. Those that
contacted on the solder gave no trouble.
We now wash all tube prongs with alcohol
before testing and placing in stock. It
saves trouble later on.”

Tricks of the Radiola Trade
By H. Fred Pitzer

VERY line of manufactured receivers

has its own characteristics that rec-

ommend some particular methods of
short-cutting to repairs. While Radiolas
are not alone in this respect, they present
some of the most intriguing cases ever en-
countered by the radio Philo Vance. And
their very widespread usage justifies the
compilation by the serviceman of the re-
sults of his experiences. I hope the follow-
ing notes will help the serviceman to
render better service on his next Radiola
call. All current models, and the better
known of the older types, are treated
serially.

Oscillation Control on Models
16, 17, 41

Usually the grid resistors will suppress
any undesirable oscillations in these
models if they are of the correct size; ie.,
first stage, 800 ohms, second stage, 600
ohms. Substitution of higher values in an
unstable receiver will result in weak re-
ception over a good bit of the tuning
range. The following methods are pre-
ferred, in the order they are presented.
A 600-ohm resistor in series with the red,
135-volt, power pack lead will reduce the
voltage applied to the r.f. stages. This
resistor will be found in many of the 17's.
A 600-ohm resistor shunted across the
primary of the second or third r.f. stage
will reduce oscillations, as will a short-
circuited turn of wire placed near the
offending coil. With the 41, I have
found the shorted turn most effective.
To apply this correctly, first try a turn
of insulated wire with the ends uncon-
nected. Place this single turn around
each r.f. coil until the oscillating circuit-
is determined. Tighten in place where
it prevents spilling over on the short
wavelengths. If this does not take out
the whistle, ground one end of the wire
loop to the chassis. If oscillations still
persist, connect the ends of the wire loop
together, and insert under the offending
coil just far enough away to produce the
desired result. These adjustments should
be made with the volume on full, and at a
low wavelength.

A Few Common Bugs

No “B" voltage at pack. Burned-out

voltage divider.
Model 17

No “B” voltage at sockets; pack okay.

Shorted a.f. by-pass condenser.

No “B” voltage at detector. Shorted
plate-cathode by-pass condenser.

Loud hum other than unbalanced c.t.
Shorted -26 filament by-pass condenser.

Lack of volume; no detector voltage.
Open grid resistor.

Enough voltage to operate a —45 may
be obtained by connecting a 2 or 4 mfd.
condenser from the —80 filament to the
center tap of the secondary of the power
transformer. If a —45 is used, don’t for-
get to change over the “C” bias from the
—71 center tap to the =27 leads which will
be used for filament supply.

Model 18

Same as the first three on Model 17.

Noisy. Partially shorted a.f. by-pass
condenser.

Oscillation. Compensating screw (lo-
cated between the first and second tuning
condensers) screwed in too far.

Adjust to short wave.

Everything tests okay, but no signal.
Shorted output condenser. Test by in-
serting phones in -71 plate lead, which
should provide a signal.

Models 33 and 41

As above, excepting that there are a
few bugs in the power pack of the 41.
Ii the fuses blow when the 41 is turned
on, the rectifier stacks in the speaker are
shorted and must be replaced. This can
be ascertained by measuring the resistance
of each section, remembering that each
stack is composed of two rectifiers con-
nected in series, the two stacks being con-
nected in parallel. Reverse connection
and take the highest reading, which should
be over 1,000 ohms per section. Below
this reading they will hum and should be
replaced. When testing the speaker, only
one side of the moving coil should show
ground. Due to the great labor of re-
placing the condenser block in the 41, it
it is advisable to blow open any section
founded shorted, if it will blow. Usually
it is the “C” by-pass condenser that
shorts. When the short is located, iso-
late it from the circuit, and clip two
110-volt a.c. leads across the terminals,
This will usually open the condenser. If
it will hold a charge for three minutes, it
may be used again in the receiver. An
intermittent hum in the 41 can be cured
by temporarily shorting from plus “B”
power or plus 45 to minus “B” with a
screwdriver while the set is operating.
This short should be only momentary, and
should be repeated several times.

Refinishing Model 33 Metal
Cabinets

To match the coloring of the RCA 33
cabinet, use burnt amber or burn sienna,
singly or mixed, to give the desired shade
with shellac or japan. If preferred, these
colors can be purchased ground in japan.
Cover the section to be finished with the
correct shade, and when dry give it a coat
of plain lacquer, and finish with a hand
rub just before it is dry. A little expe-
rience will produce results similar to new.

(Continued on page 8359)
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Sidney, Rio, and Sharks

to us from the bridge of his ship.

QOur most spectacular achievement dur-
ing the course of these experiments was
the conversation with the Postmaster
General at Sydney, Australia. This re-
transmission followed practically the
same route as the Majestic feat, only
continued by wireless from Rugby, En-
gland, to Australia, a total distance of
over 18,000 miles! This, I believe, is the
longest distance over which anyone has
ever talked.

An interesting discovery made during
these tests was the manner of signal cut-
off behind the directional transmitting an-
tennas. We would generally fly at an al-
titude of about four thousand feet, and
within gliding distance of the Moron
Field. One day, when poor visibility and
a low ceiling limited us to an altitude
under two thousand feet, we found it im-
possible to pick up a good signal from
either LSN or LSF. The explanation is
interesting and fairly obvious. Moron is
located about twenty miles away from
Hurlingham, pretty much to the west,
quite in back of the directional screen of
the Madrid transmitter, and partially
shielded by the screen of the New York
transmitter. The screening effect would,
of course, be most pronounced on the
ground. lessening with altitude, when an
upward component or vertically propagated
wave would begin to make an appearance.
The analogy is that of a boy with an air
rifle, about five or ten feet behind a solid
twelve-foot fence. About fifty feet on
the other side of the fence is a tall tree.
On his side of the fence, the boy could
shoot a bird on the ground or at any alti-
tude within the range of his gun. On the
other side of the fence, he could shoot a
bird on the top of the tree, but not one
on the lower branches.

On the ground, signals from LSF were
very faint—giving an idea of the effec-
tiveness of the directional screen. They
became fairly understandable above the
motor noise at two thousand feet, were
excellent at three thousand, while at four
thousand feet they were so loud as to
require attenuation by volume control, re-
gardless of the direction of flight. (A
considerable directional effect, due to the
characteristics of the trailing wire an-
tenna, was observed as the plane turned
in its slow circles.)

Buenos Aires, Hasta La Vistal

The evening before we left B. A., the
International Telephone and Telegraph
Company gave a banquet to the three of
us. 1 seem to recall that it ran into many
courses, and far into the night, cham-
pagne being served twice—or was it
three times—with each course. We rose
from the festive table at 4:00 am.,
hopped into a taxi and took our last long
ride down the Rivadavia to Moron.

We took off shortly after daybreak and
headed west and north for Porto Allegro,
in Brazil. We wiggled our wings as we

By Zeh Bouck

(Continued from page 788)

flew low over the transmitting towers at
Hurlingham. It was about noon when we
felt the disastrous effects of the banquet,
and discovered that there was neither
fruit nor water on board the plane! The
motor droned—conversation lagged. Oc-
casionally one of us would mutter some-
thing to the effect that “. . . if I ever
look at a bottle of champagne again . . .”
The sun was hot at three thousand feet—
and the pampas still hotter at one thou-
sand. As usual, we bucked a head wind,

and Porto Allegro seemed an interminable
number of miles away.

We arrived at the Aeropostale field just
at sundown, and found plenty of liquid
awaiting us—gas and oil, but no water!

Pilot Radio and

its crew,

Burgin,
Yancey and Bouck, and a few well-
wishers

We consumed a few bottles of warm soda,
gazed longingly at every river running
under the bridges we passed over enroute
to the city, and, when finally at the Grand
Hotel Schmidt, we ordered ice water be-
fore registering.

The next morning they presented us
with a bill for one hundred and sixty
American dollars—which was rather high,
unless they charged us for water. Arriv-
ing at no compromise, we referred the
matter to the American Consul, and took-
off for Florianapolis. Here we gassed up
again, and proceeded to Rio, flying low
over the picturesque city of Santos, the
port of Sao Paulo. We landed at the
Campo Alphonse at five that evening.

Settled comfortably at the Hotel Gloria,
a council of war was called to pass judg-
ment on what should be done to the
motor. Qur faithful Wright J-6 had pulled
us through some 170 hours of tough fly-

. ing since the overhaul at Roosevelt field,

and a general check-over seemed to be in
order before embarking on the possibly
hazardous hops between Rio and home.
It appeared that better attention could
be given the motor at Sao Paulo, so Ed-
die flew the “Pilot Radio” to that city
in the mountains two hundred miles
southwest of Rio. There it was decided,
among other things, to pull the wvalve

guides, and therein lay the rub—as it
turned out to be, a wvery serious rub.
Yancey cabled to the States for spare
parts by air mail, including a complete
set of guides. But for some reason or
another, the guides were not sent, and a
new set had to be machined at Sao Paulo.
Unfortunately these were made to insuf-
ficient clearances, with ultimate grief of
almost tragic proportions.

Just before the take-off from Sao Paulo,
a valve stuck, and the plane was held up
another day for running-in. I was at the
Campo Alphonse to meet the plane on its
return to Rio. It was with somewhat of
a thrill that I heard it drone in from the
hills, and then disappear in the direction
of the city, apparently on a joy hop over
the beautiful harbor. Five minutes later
she returned, loosing altitude and obvi-
ously in trouble. As the plane taxied
across the field, with a spitting motor, I
could see that the number eight cylinder
was missing. A sticking valve again, and
the motor was in the hands of the me-
chanics the entire day following. Run-
ning her in on the ground, she seemed
okay, and in the air, the next day, Sun-
day, she hummed consistently along for
six hours. We were assured by the me-
chanics that the valves had been ade-
quately run-in, and we took-off Monday
morning for Bahia.

This was really our start for home.
New York in eight days and eight hops
—Bahia, Natal, Para, Cayenne, Port of
Spain, Puerto Rico, Miami and New York.
The cheering throng at Roosevelt field
were just beyond the horizon as we sailed
forth over the scenic harbor of Rio,
stretching south in a double horseshoe
on each side of the Pao de Assucar. The
sun had burned away the morning mist
before we turned our tail on Copocabana
and roared confidently west toward Bahia.

Two hours later the motor coughed—
and lost revs. A sticking valve again!
Just east of Campos, Eddie picked a field
and set her down. We were almost in-
stantly surrounded by a crowd of fero-
cious looking natives that made up in
machetes what they lacked in teeth.
Armed with nothing but wrenches, Yancey
and Burgin clambered out of the plane,
tapped the valve back into place, and
packed the rocker-arm box with grease.
We took-off again through the mass of
Brazilian humanity that parted respect-
fully on each side of our whirling prop,
like the waters of the Red Sea about the
Israelites. An hour later we passed over
the Aeropostale field at Victoria. We
spotted the field mentally, and recalled
its position when, a half hour later, we
returned with another sticking valve!

When we took-off a half hour later, it
was evident that we could never make
Bahia that evening. We raced the shad-
ows and dropped down on the Aero-
postale field at Caravellas, just as the
sun made a three-point landing behind the
western hills.

(Continued on page 850)
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All Radio Is Vot Broadcasting

be filed on Form No. 54, obtainable from
the supervisors. When construction is
completed, the stations may be tested
but the district supervisor and Commis-
sion must be advised in advance. At
that time, an application for a radio sta-
tion license should be filed. For all
commercial stations, or stations other
than broadcasting, mobile or amateur, li-
cense application Form No. 1-A should
be filed with the supervisor. Except for
testing, no station should go on the air
until the application for license is
granted. Incidentally, all station licenses
must be posted conspicuously in the
transmitting room.

If at any time after a commercial sta-
tion is licensed, a modification of the li-
cense is required, Form No. 13 should
be filed stating exactly what changes are
desired, but no changes are permitted
without the authority of the Commission.
Rebuilding or moving the transmitter re-
quires a new construction permit followed
by a modification of license application.

Commercial licenses are issued for
only one year. Although the Commis-
sion may now issue licenses to com-
mercial stations for a period of five years,
it is not its policy.

Licenses issued to fixed point-to-point
radio stations specify exactly the periods
of time covered, the frequency or fre-
quencies to be used, and what type of
emission is authorized, whether CW or
ICW or radiotelephony. They also
specify the frequency stability to be
maintained, far less deviation being al-
lowed than to broadcasting licenses, The
output power is shown in watts and the
normal radiated power in meter amperes.
Detailed requirements cover the height of
the antenna, as well as the antenna cur-
rent. Stations with which the licensed
station is authorized to communicate are
enumerated, the station is classified, the
hours of service recorded, the nature of
the service specified and the apparatus de-
scribed in detail.

Concerning Operators’ Licenses

The Government is quite particular
who runs or operates radio stations. The
licensing authority, through the Radio Di-
vision of the Department of Commerce,
specifies the regulations governing the is-
suance of radio operators’ licenses, fol-
lowing international requirements. Copies
of the United States regulations may be
secured from the Radio Division or the
Department of Commerce at Washing-
ton or from any supervisor.

The Radio Division classifies com-
mercial operators as commercial first
class and commercial second class, and
they are the only ones authorized to
operate commercial radio stations, ex-
cept first-class operators. Applicants for
license as first- or second-class commercial
operators must pass examinations given
by supervisors including code tests in
transmission and reception at certain

By Carl Butman

(Continued from page 307)

speeds in Continental Morse Code (ra-
dio). Practical and theoretical examina-
tion consists of comprehensive questions
on the general principles of radio and elec-
tricity, wiring, transmitting and receiv-
ing apparatus, storage batteries, motors
and generators, and the international and
Federal radio laws and regulations. The
applicant is also required to have had
satisfactory experience at a station open
for public communication, Commercial
extra first-class operators are required to
pass special examinations after having had
experience in the other classes and after
demonstrating their ability to handle
both American Morse (telegraphy) and
the Continental Morse (radio) Codes.
Considerable experience is required be-
fore anyone is able to qualify as a com-
mercial extra first-class operator and there
are only a few listed in this class.

One would suppose that an operator
would guard his license carefully, but
strange as it seems, fifty-seven licenses
were misplaced or lost during the past
vear, according to the radio supervisors.
To date there are thirty thousand and
eighty-four operators on the active lists.
Operators who do not comply with the
regulations are suspended for periods of
sixty days. Many have been so penalized,
but they are functioning as part of a
public service and must live up to their
responsibilities.

Scope of International Radio
Services

The scope of international radio com-
munication is expanding rapidly. Today
United States operating radio companies
handle about fifty per cent of the trans-
Pacific service and around twenty per
cent of the trans-Atlantic communica-
tions, showing the successful competition
of radio with the older cable services.
This competition of radio is considered as
largely responsible for a reduction in the
former communication rates to foreign
countries. After lower rate radio service
was inaugurated, cable rates came down
considerably and today radio and cable
rates are on a par, but this result was
also influenced by increased demands for
efficient service. Further, radio now of-
fers direct services to many more coun-
tries than the cables serve. The public
which needs fast and reliable communi-
cation facilities has accepted and uses
the word “radiogram” quite as well as
the older term ‘“‘cablegram.”

The Radio Corporation of America, or
RCA Communications, Inc., have five
main public trans-oceanic stations on
this continent, and others in Porto Rico,
Hawaii and the Philippines, but at each

site there are operated many transmit-
ters each with a special call signal. Col-
lectively these RCA stations communi-
cate directly with stations in thirty-eight
other countries.

The Mackay Radio and Telegraph
Company operates four such stations in
the United States proper and one each in
Hawaii and the Philippines. Each station
operates with several call letters and on
a number of frequencies. This general
communication company is licensed to
communicate by radio with fifteen coun-
tries, but relays via its cables to a num-
ber of others.

Globe Wireless, Ltd., formerly the
Robert Dollar Co., is licensed to operate
several public stations communicating
with foreign countries. The Tropical
Radio Telegraph Company; Southern
Radio Corporation, formerly the Stand-
ard Oil Company; and the U. S. Liberia
Radio Corporation, previously the Fire-
stone Company, also operate trans-
oceanic public service stations for radio
telegraphic communication.

The American Telephone and Tele-
graph Co. now operates a trans-Atlantic
radio telephone system on four telephone
circuits to Europe, and one circuit to
South America. A new radiophone cir-
cuit to Hawaii is under active construc-
tion and is said to approximate between
one and two millions of dollars in cost.

Press Wireless, Inc., is doing business
over five stations, and the American Ra-
dio News Corp. is building five stations
for the transmission of news by both
printer and facsimile systems.

The United States Army and Navy
and a few other governmental bureaus
handle official business over long-range
trans-oceanic circuits to American terri-
tories or foreign countries utilizing gov-
ernmental channels.

The maximum number of trans-oceanic
channels in the band lying between 6,000
and 23,000 kilocycles on which U. S.
Stations may operate is 224, Channelling
is described on a two-tenths of one per
cent (0.29,) basis in General Order 88,
as amended by the Commission on No-
vember 14th, 1930, but this order is ex-
pected to be further modified to provide
3 one-tenth of one per cent (0.19,) chan-
nelling system, in the near future.

Proposed World-Wide
Regulations

Many improvements and changes in
the international regulations are expected
in view of the recommendations the In-
ternational Consulting Committee, fa-
miliarly known as the “C. C. I. R..,”” made
following the Hague Conference. Recom-
mendations as to classification of channels
to services, power, type of antenna, fre-
quency standards, suppressing harmonics,
precision of frequency meters, stability of
frequency, elimination of damped-wave
transmitters, listing of frequency assign-

(Continued on page 834)
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HE Jewish

dialect come-
dian of the ether,
the Milt Gross of
the air, is Henry
Burbig. Henry is
Columbia’s highest
paid artist—at
$1100 a week he
gives vou four
minutes on the
NECCO hour and
another program,
his Syncopated
History hour. You
may remember that he rose to fame as
chief artist on the Aco-radio Tube pro-
gram. Henry used to be a gymnasium
teacher in the days when men were men,
but now they're broadcasters! Anyway,
as he would say, “that’s his story and
he’s stuck with it”. Henry is only on the
air a few minutes a week, but look in on
the reception room at the Columbia
Broadcasting Studios at 485 Madison
Avenue, and you'll see him there sun-
light or moonrise!

EBER AND FIELDS came to you

recently over the Columbia Broad-
casting System. They told me that they
were both thrown out of school at eight
years of age for clowning. The rest is
history.

They like radio and were quite excited
at getting so many fan letters. Neither
Weber nor Fields enjoy radio rehearsals,
but the minute they know they're on the
air, everything is hotsy-totsy.

As to his age, Weber said, “Well, I'm
able to vote and I voted for Sol Bloom.”
They both first awoke to this world in
the mad little town we call New York,
as though there were anything new about
it !

“Married? I've been married 34 years,”
Weber said, “But after 25 years you for-
get about it!”

“No, you get used to it,” Fields cor-
rected. “I know, I've been married four
vears longer.”

Asked what was the funniest sound
they'd ever heard, Weber thought it was
“Come around on pay day,” and Fields
suggested, “It's my broker calling me
every morning for more money.”

Joe Weber, in answer to what quali-
fication he considered necessary for a hu-

morist said, “Optimism.” “You mean oc-
culism,” said Fields. “That’s a piece of
the ear, ain’t it?"” retorted Weber—and
so on. far far into the interview.

When 1 asked the inimitable pair who
were the best comedians on earth, they
said modesty forbade their reply!

D THORGE-

SEN, NBC
announcer on the
Lucky Strike and
other hours, con-
fided in me that
if he ever lost his
job, he'd try for
a pilot’s license
and fly to Brazil.
But this isn’t
likely. as Ed even
turned down the
post of super-
visor of announc-
ers at NBC, he told me, to concentrate on
announcing special programs there. The
Powers That Be decided he couldn’t con-
tinue in both capacities, so “just for a
handful of silver,” he chose the an-
nouncerial duties. Ed tells me he's only
made two slips on the air in two vears
and one was his own name. Page Mr.
Freud!

While we're on the subject, let us reg-
ister the complaints we hear on all sides
concerning the Lucky Strike announce-
ments. It's too bad that a broadcast as
“swell” as B. A. Rolfe’s should be spoiled
by making Thorgesen give these dull spon-
sor speeches; and he can’t help it! He
is forced to say these lifeless words in
that monotonous tone. How many votes
against putting Ed and the radio audience
in this position?

SCHA SEIDEL, renowned violinist,
whom you hear weekly in his own pro-
gram over Columbia, wears a wedding
ring. “I guess it’s because I'm old-fash-
ioned,” he said to me. There is no need
to ask whether Toscha prefers blondes,
for Mrs. Seidel is a brunette—or is this

naive of me? He says—‘“‘the only real
requisite for a woman is to be charming.”
Try this on your violin!

Mr. Seidel was born in Odessa, Russia,
and is 30 years old. He has black hair,
blue eves, and may be seen around the
studios any day, pipe in hand. This vio-
linist’s ambition is to become a scientist.
and his hobby is bacteriology. However,
the thing he's done that he loves best so
far in his life. was to play the Brahms
Concerto. In fact, Mr. Seidel owns a
complete collection of Brahms songs, un-
usual for a violinist. And you may be

interested to hear something else the vio-
linist told me—that Caruso’s voice was
beautiful sound he

the most had ever

heard.

Mr. Seidel himself speaks German,
English, Russian and Norwegian. Are all
rights to you reserved, Mr. Seidel. even
the Scandinavian? Oh, I see! For Mr.
Seidel has just told me that swimming is
his favorite recreation—in deep water!!

He wouldn't commit himself on his
favorite radio artist, but he’s the kind
about whom you know that he doesn’t
secretly mean “Toscha Seidel.”

ANE COWL has
treated you to
the liquid melody
of her voice over
both chains, NBC
and CBS, of late.
“This is the voice
that has launched
a thousand” . . .
matinée girls, and
the microphone
does not detract
an jota from its
beauty—showing
what I've always
felt, that if you're really good in one
acting medium vou can excel in them all.
When I asked Miss Cowl, as we sat in
her dressing room, what quality is essen-
tial in an actress, she gaid, “Magnetism.
There is one thing an actress cannot do
without, and that is magnetism. I cannot
define it for you—I cannot tell you what
it is—Dusé, an insignificant little woman,
had it—but it is essential.” Asked what
(Continued on page 860)
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M Now You Can Have
Seventy Stations
in Twenty Minutes!

S-M 714 Superheterodyne Tuner

The 714 Superheterodyne Tuner is the finest piece of radio equip-
ment it is possible to produce today—just as the famous Sargent-
Rayment 710 was the “boss of the air” in its day. A stock model in
the Silver-Marshall Main Laboratory at Chicago brought in clearly
and distinctly, and at room volume, ninety-three stations, one after
the other, including Cuba, Mexico City, and every station on the
west coast that was on the air! Over a period of a month you should
be able to log every station in the call book that is within reason.

The 714’s excellence isn’t an accident—it is the result of two years of painstaking developmentin the great S-M
Laboratories under McMurdo Silver’s personal supervision. It contains eleven tuned circuits (over twice as
many as the most expensive t. r. f. sets): two, in a dual-selector, precede the first ’24 r. f. tube, two are between the
r. f. and '24 first detector, and one is in the 27 oscillator circuit. It uses a factory-aligned and tested 443 screen-
grid i. f. amplifier, having in itself six tuned circuits. Imagine, if you can, adding six more tuned circuits to the
710 or 712—and all six tuned to a single frequency!

Tubes required: 4—'24's, 2—'27’s.

Price (tuner only), completely factory-wired, tested and RCA licensed, less tubes. .vveeveeeness..$87.50 List

Component partstotal........cc000s A T ) ToEg SAr i e e sssssnessess s Bl0:50 List

The 714 Superheterodyne Tuner can be used with any standard audio amplifier but operates at its maximum
with the S-M 677B. It is a combination two-stage amplifier and power supply. It furnishes the necessary heater
and plate supply for the 714 and takes its power from any 105-120 volt, 50-60 cycle source. Tubes required:
1—27, 2—'45’s, 1—'80.

Price, completely factory-wired, tested and licensed, less tubes......... s e see e K e s smesenss e DL LIE

Component parts total. ccccesasirossissssatsassesirssssscsssssssssaossstosnssssss SRR $68.50 List

Foreign Programs in Your Home

The S-M 738 Converter turns any broadcast receiver into a short-
wave superheterodyne with a range of from two to ten thousand
miles, for to every bit of the sensitivity and selectivity of your
broadcast set, is added the power of three more tubes!

There is nothing that the most expensive commercial short-wave
receiver will do, in the way of distance, that the 738 will not dup-
licate and beat—and at one-third the cost. Under favorable weather
and local receiving conditions, it will bring in every American
short-wave broadcaster and the principal foreign stations.

It is built in a beautiful black crystalline case with a hammered
silver dial—entirely at home in the finest living-room.

The wired model can be hooked up in three minutes—you
merely remove the antenna lead from the broadcast receiver and
connect it to the antenna post of the converter; then run two leads
from the 738 to the antenna and ground posts of the broadcast set—
and tune it in. A switch can be easily arranged to throw the set
from long to short waves at will.

It tunes by a single dial (which tunes the oscillator circuit) and an auxiliary midget condenser.

It will give, in addition to short-wave broadcasting, phone and i.c.w. where there isany carrier modulation atall.
Included in the list price are eight coils (four pairs) which cover the wave length range of from 18 to 206 meters.
Tubes required: 1—'24, 1—"26, 1—'27.

Price, completely factory-wired, tested and RCA licensed, less only tubes. s vveseencenannssennns $69.50 List
Component parts total..covevreressesenssosesraseaneas area WA drsasanasetesiaassnsasssesssss DT LISt

Get Your Free Copy of the S-M General Parts Catalog

Check the coupon for your copy of the SILVER-MARSHALL 1931 GENERAL SN RO S R Sy, U U S S —"— '[
PARTS CATALOG. Tgc Ra.diogui der, Silver-Marshall’s official publication, tells 5 Silver-Marshall, Inc., 6405 W. 65th St., Chicago, U. S. A. -
the latest news of the great 5-M laboratories. Fill in the coupon for a sample copy. g ----Send me, free, your NEW 1931 CATALOG with

S I LV E R 2 M A R S H A L L ’ I S sample copy of the RADIOBUILDER. Also Data Sheets

as follows: (Enclose 2¢ for each Data Sheet desired.)
6405 West 65th Street . Chicago, U. S. A.

----No. 25. 714 Screen-Grid Superhet Tuner.
-=--No. 23, 738 Short-Wave Superhet Converter.
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UEREESONATOR,

Sharp Tuning
Distance and Power

Now Only $3.95
NO —the Reesonator is not mew—Iit is an instru-

ment which has been on the market for over
three years and we have over 40,000 satisfied

customers

the Reesonator is in use thruout the

thruout the United States, Canada; in fact,
prineiple is used in most high powered,

entire world. Tts
modern sets of

today. The Reesonator will increase the
power of your machine to the equivalent of two extra

selectivity and

tubes, The Reesonator will enable you to play distant
stations with dance volume, that were barely audible
without it. Tt iz connected across serial and ground

and can be done by anyone without tools in a
minute, The Reesonator i only recommended for sets
having an untuned antenna or floating tube. such as:
Atwater Kent models 30, 32, 35, 37, 38, 48 and 49;
Radlola models 16, 17, 18, & Crosley
Bandbox and Jewelbox and most models in  Victor,
Temple, Silver-Marshall, General Electric, Westinghouse,
Apex radios and many others,

F. & H. CAPACITY AERIAL

A
CAFACITY

| AERIAL TUMINATIR

wires,

Price $1025 Complete
Every Instrument Tested on Actual 1000 Mile Reception

The F. & H. Capaclty Aerial Eliminator has the capacity
of the average 75 foot aerial 50 feet high. Tt Incre
selectivity and full reception on both local and long d
tance stations and is absolutely guaranteed. It eliminates
unsightly poles, guy wires, mutilation of woodwork, ete.
It does not connect to the light socket and requires no
current for operation. Enables set to be moved into dif-
ferent rooms with practically ne Inconvenience. We
predict this type of aerial will be used practically entire-
Iy in the future. Installed in a minute’s time by anyone.
Return in three days if not satisfied.

8,000 dealers hanidle our line. Dealers! Over 80 lead-
ing jobbers carry this line; or order sample direct,

ITEMS SHIPPED POSTPAID

1O A e A :
I BURCAEERE | (o raiocn oo i e e s e I
I L T e R G BUAte L .iaiivainees I
I Inclosed find [J check 7 M. O. for $..........
T or send (. 0. D. items checked, under three-day |
I trial money-back guarantee I
| O REESONATOR

[] F. & H. Capacity Aerial Eliminator I
I [ Literature [J Dealers’ proposition ]
| F. & H. RADIO LABORATORIES |
{ FARGO, N. DAK., Dept. N

———— —— ————— ——— ———

Dealers and Service Men Send for the

Latest Issue of

1T
e

It containa Immjrrd.- of Radio and Electrical bargains
wve You Received Your Copyi
NUBOR RADIB CO-. 14R Warren Street, New York City

PORTABLE ADDRESS

sy’tem‘ (LOFTIN-WHITE LICENSED)

- «Ampl

BRINGS BIG PROFITS

RENT for spec al occasto
rentals are all profit. BE
Buiild blg business with A
ll\ﬂudlng famous AMPLE l\k oftin it T
ota, fo opernte, quick £o sst up. !
B o 2000, Deiced a0 Jow ‘aa S188" cumplece,

et your investmont back quickly—future
or permanent installations, at big profits.
PLEX matched unit

wortable sound systema,

our General SI nnnll‘l

AMPLEX INST. LABS,
132-P West 21st St. New York City
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“The Explorer’

(Continued from page 793)

case good results are impossible. Failure
to take this factor into consideration in
the past accounts for the frequently un-
satisfactory operation of most single-tube
short-wave converters.

The use of resistance-coupled audio am-
plification was found to provide the key
to the solution of several serious problems.
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It assures the supplying of the proper
plate voltage to the detector tube, which
is absolutely necessary for smooth control
of oscillation, and consequently for good
results. The plate resistor, R2, is inter-
changeable at the factory, so that the
proper value can be determined accord-
ing to the voltage of the plate current to
be drawn from the r.f. socket of any re-
ceiver, thereby reducing the supplied volt-
age to the ideal value for satisfactory
oscillation.

Using resistance coupling also elimi-
nates the possibility of audio and “fringe”
howling. “Fringe” howling occurs at the
oscillation point, where oscillation just be-
gins. It is at the oscillation point that the
receiving apparatus is most sensitive, and

howling at this point makes a short-wave
converter or receiver useless for long-dis-
tance reception. Short-wave receivers not
using resistance coupling depend on a
fixed resistance of about .1 megohm across
the secondary of the first audio trans-
former to prevent “fringe” howl. It is
obviously extremely inconvenient and im-
practical to install such a resistance in a
receiver with which a converter is to be
used, and the difficulty must therefore be
forestalled in the converter itself, as has
been done in this case.

The method used for controlling oscil-
lation is of great importance, and was
gl\en a good deal of attention. The re-
quirements here are smooth, gentle, grad-

ual control of oscillation, a control which

does not detune the signal being received
when the control is varied, and one which
is noiseless.

Because a variable series resistance in
the detector plate circuit meets all these
requirements, its use was decided upon. A
variable stepless 100,000 ohm potenllom-
eter of high quality, R4 in the circuit
diagram, is employed for this purpose.
The movable arm of R4 is bypassed to
the ground through a 1 mfd. condenser,
C7, which smooths out any noises which
would otherwise be present, and makes
the control absolutely noiseless. This
method also has the advanmge of supply-
ing the detector tube with the minimum
plate voltage at which it will oscillate, re-
gardless of the conditions of antenna
coupling or wavelength to which the con-
verter is tuned, thus assuring the smooth-
est possible oscillation under all circum-
stances.

In most cases, one end of the potentiom-
eter, R4, is grounded through a resis-
tance, RS, the value of which depends on
the voltage of the plate current supplied
by the receiver. The resistances R4 and
R5 together form a bleeder resistance,
with R4 the variable portion. The value
of R5 in each case is determined so as
to obtain the most gradual control of
oscillation.

The detector plate current, being drawn
from an r.f. socket of the receiver, passes
through the primary coil of the r.f. trans-
former in the receiver. The inductance of
this coil, together with the variable re-
sistance, R4, and the condenser, C7, com-
bine to form an effective auxiliary filter
circuit which confines radio-frequency
currents to the converter, and which also
acts to prevent motorboating.

Again bearing in mind that a con-
verter makes its appeal primarily to the

(Continued on page 835)
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“The Explorer”

(Continued from page 834)

broadcast listener, the question of obtain-
ing ease of tuning received ample con-
sideration. This point is also of great
significance, since too critical tuning
makes the reception of weak stations very
difficult, if not impossible. Extreme ease
of tuning was assured in the converter
through the use of a special two-plate
midget condenser, C3, which is connected
across the main tuning condenser.
ing the knob of the vernier condenser
gives an effective ratio of 200 to I as com-
pared to the movement of the large tuning
dial. Stations can therefore be easily
tuned in and held even on the low wave-
lengths. The use of the vernier knob re-
sults in comfortable broadness of tun-
ing equal to that of a broadcast receiver.

A 15 mmfd. variable midget condenser,
Cl1, is inserted in the antenna lead to
compensate for antenna absorption and to
eliminate dead spots in the tuning range.
The control knob is mounted on the panel.
so that it can be readily varied at any
wavelength in order to obtain the most
effective antenna coupling.

The mechanical construction of the
converter represents a new angle in con-
verter design. Most of the parts, includ-
ing the coils and band-selector, the midget
condensers, and oscillation control are
mounted underneath the bakelite subpanel.
A very neat and simple appearance is
presented when the cover of the cabinet is
lifted. The panel is of aluminum, and
the chassis is enclosed in a satin-finished
aluminum cabinet, resulting in thorough
shielding and a handsome, business-like
appearance. The chassis is easilv remov-
able from the cabinet. When desired, it
can therefore be installed in the same
console with a broadcast receiver, making
a permanent installation. The automatic
band-selector feature and the construction
of the converter make this entirely
feasible.

Attaching the converter to a receiver is
a simple operation. One of the two con-
nector plugs is inserted into the detector
socket of the receiver, and the other plugs
into one of the r.f. sockets, usually the
last. The aerial and ground wires are re-
moved from the receiver and connected to
the appropriate binding posts located on
the top of the subpanel. Two —27 tubes
are used in the regular model, and at least
one of these can usually be “borrowed”
from the receiver.

Tuning the converter involves the use
of only two controls at any one time.
The antenna coupling condenser controls
selectivity and the degree of oscillation
obtained. It can be left adjusted in one
position while a wide frequency range
is being covered. Before beginning to
tune, the vernier is set in its middle posi-
tion. The tuning dial is slowly turned
with one hand while the other holds the
oscillation control near the oscillation
point. Once the heterodyne whistle indi-
cating a station is heard, the tuning dial
knob is deserted for the vernier knob by
the tuning hand. The vernier is moved
back and forth as oscillation is reduced
to the point where the signal is clearest

(Continued on page 837)
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the I. R. C. Resistor Re-

placement Guide.

His letter, here shown, is but one of many hundreds
which tell us how completely the Guide has simplified
radio repair work. This remarkable book (8" x10”)

is already used by service men

in every State in the

Union. and each day brings more requests for it. It
is a magic short-cut to trouble-finding.

The manual shows how to locate cause of trouble in

radio sets.

It shows the proper type and values of

resistors to use in every popular make of radio receiver

produced since 1926.

* FREE WITH TEN METALLIZED RESISTORS

With the purchase of 10 I. R. C. Metallized Resistors, you
will receive our complete authoritative Guide free—or it

may be bought for 50c.

Loose-leaf sheets, made up by our engineers, are mailed
periodically and without charge to every holder of the

Guide—and keep it constantly up

to date. The I. R. C.

Guide is the dominant book of its kind in the world. Fill

out and mail coupon today.
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INTERNATIONAL RESISTANCE COMPANY
2006 Chestnut Street, Philadelphia

Gentlemen :
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[1 Please send price list of Metallized Resistors. T wish
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to Replacement Guide free.
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Aceves

(Continued from page 808)

1
poL poC
Q = = or ratio of re-
R R

actance to resistance at resonance and by
multiplying and dividing the fraction in
the second member of expression (1) by
R and substituting, we obtain:

n

H =

Va—"/ny +/Q
For values of n so close to unity that
(n—1/n)* may be ignored in comparison
with Q—.

H = n Q and as » is very close to 1,
H will be constant and equal to the effi-
ciency of the tuner. In the curve shown
in Fig. 2, this portion lies between A and

(2)__

As the frequency ratio # departs from
unity, the quantity (n—1/n)" increases
very rapidly and soon will be much larger
than 1/Q° and if we ignore the latter in

comparison with the former, expression
(2) will become
~(3)
n i
H=* =
n—I1/n n"+1

Care should be taken to use the proper
sign so that H will come out always posi-
tive.

lation. This proportionality holds beyvond
point C in Fig. 2 where the resonance
curve approaches a hyperbola. Hence.
for proper compensation, it is necessary
to have an audio amplifier with a gain
directly proportional to the audio fre-
quency, as Dr. Robinson properly pointed
out. But how far from unity must n be
so that equation (5) will hold true, even
approximately?

If we make (n—1/n)* at least four
times 1/Q° the error committed by ig-
noring the second quantity in comparison
with the first will be about 39 in the
calculation of H from expression (2)
which thusly simplified becomes expres-
sion (3) or (5).

Giving numerical values to our data,
let us make Q = 1000 which is a higher
value than can be obtained electrically
without regeneration. Let also, by hy-
pothesis, as previously mentioned:

(===
n
= 4
1/Q°
hence; =(n—1/n) Q = 2 and with

Q = 1000 n—1/n = .002, or n*—.002n
0 from which n 1.001 and
therefore, from a frequency 1/10% away
from the carrier, and thereafter, equation
(5) will hold true for values of n in-

—1 =

range that we are interested in, which will
correspond to values of #» between say .98
and 1.02, (2% away from resonance) we
can write:

n=1=x=An
4)
1=%==2An
hence H= ———
=+ 2.An

(Whenever (n—1/n)* is large compared
to 1/Q°%)

and ignoring 2 A n in comparison with
unit}?! -
)

H=——o
2 An

This expression means that the gain is
inversely proportional to the percentage
of frequency deviation from resonance

and this deviation is proportional to the
resultant audio frequency after demodu-

| e
| v
5000 ‘ 7
X > 4000 f //
| Fig. 6. Frequency re- | 2 | .
|
| sponse of the cor- | & 3000 :
rected audio ampli- | 5 1
fier 2 2000 =
" I
1000 [— 1
BE 1
20 100 1000 10,000
FREQUENCY - CYCLES PER SEC.
For a frequency change within the cluded between .9 and 1.1 at least. If

we choose a value of resonance frequency
of 50 kilocycles, then the expression will
hold good for frequencies 50 cycles away
from 50,000 and beyond. These will gen-
erate audio frequencies of 50 cycles and
bevond after demodulation. It is clear
that the inverse proportionality law in
the audio response will hold for the en-
tire audio frequency range. The same
results that are obtainable with the sharp-
ly selective system involved in the Ste-
node with its highly compensated audio
system could be secured without the cry-
stal to more or less the same extent by
substituting the “band-pass” type of in-
termediate-frequency amplifier in a super-
heterodyne by a very sharply tuned re-
generative stage, as has been done by Mr.
E. V. Amy. The old fashioned audio-fre-
quency transformers had a response curve
which was approximately proportional to
the audio frequency up to a value a little
(Continued on page 839)
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Some Theory of Push-
Pull Audio Amplification

(Continued from page 801)

the mutual conductance of tube No. 1 is
greater than that of tube No. 2. Let us
further assume that the signal voltage of
T is increasing in a positive direction
while that of T2 is increasing in a nega-
tive direction. The increase of plate eur-
rent of T1 is greater than the decrease in
plate current of T2 resulting in an aver-
age increase of voltage drop across Rgw.
The grid bias becomes more negative.
The increasing bias is in phase with the
increasing negative signal voltage of T2,
producing regenerative action and at the
same time being 180 degrees out of phase
with the signal voltage of T1, producing
degenerative action.

Too much cannot be expected from
the push-pull amplifier. All that can be
hoped for is the elimination of harmonics
in the output that would be present if this
tvpe of connection were not used. No
by-pass condenser is required across the
automatic grid bias resistance and fur-
thermore the tubes do not have to be ab-
solutely matched in order that equal
voltages be built up across each half of
the primary of the output transformer.

Qutput Transformers

Output transformers for push-pull am-
plifiers are usually designed on the as-
sumption that d.c. component of the flux
in the core is zero. If the plate current
of each tube is different a d.c. component
will be present which will tend to saturate
the core. In a well-designed transformer
a slight amount of d.c. component of flux
will not seriously impair the operation of
the amplifier.

Fig. 23 shows a commercial three-stage
push-pull amplifier which is used in a
standard sound motion picture installa-
tion. The sockets which house the two
tubes for each stage of amplification can
be clearly seen. The tubes of the last
stage are shielded to prevent interstage
coupling. Fig. 24 portrays a bottom view
of this same amplifier. The bottom of
the audio transformers with their center-
tapped connections are clearly visible.
Note that cable type wiring is used
throughout. This is done to minimize
capacity coupling between adjacent wires.

“The Explorer”
(Continued from page 835)

and loudest. Tuning in this way becomes
very easy, as the vernier makes it diffi-
cult, if anything. to lose a station.

The features of the converter make it
ideal for the novice in short waves. as
well as for the experienced fan. With its
simplicity and convenience of operation,
case of tuning, and real loud speaker
volume, it offers a new and easier way of
delving into the sensations of short-wave
reception.

| are made—how they can be im-

| Proof Filter Condenser
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Now FREE to All
Servicemen and
Dealers—this New

Condenser Guide

N this day, with power-con-
verters being universally used, it How You Can Use Mershons
is vitally important that men in Ii the receiver you handle, or the

the radio business know how they ones you repair, give you filter con-
: denser trouble, Mershons will elimi-

. nate it for you. Use them for re-

proved—how they can be repaired. placements.

Not the least important Ii vou build power-ampli-

part of a power-converter fiers or transmitters, Mer-

o pm\'er—p:u:k isithe Blfer shons in the power-packs

. S g Available will assure you of freedom

condenser, and the New from condenser replace-

Mershon booklet on Through ments.

Filter Condensers is the Your Jobber I”H-% new boolkltf Slf‘%sR}%?E

most: G ot ~helnful 10w to use them. iE
BE. Jcompiets; cipiu Mershon Condensers COPY will be sent you for

booklet on this phase of
radio ever written,

are carried in stock by
fifty leading radio parts
distributors in the
United States and Can-

the asking.
Costs No More Than

In successive chapters ada. Any radi t

L . . p dislrihu:}r r:nr:oollzla:i: other conden‘er’
th:a_ booklet deals with the Murshons' for proipt
various condenser ])l‘{')b' delivery. Mershon Puncture Proof
lems and their solutions. Condensers cost no more

Voltage surge effects, con-
denser life limits, moisture, safety-
valve action, cost and size, are all
carefully and completely analyzed
so that the average man can easily
understand which filter condensers
are the best to use and why.

than other condensers, vet

their first cost is their last.
Once you have them installed you
can forget about condenser troubles.
That is why thousands of service
men are using Mershons to replace
burned-out condensers in their daily

The booklet is replete with dia- work.
grams and photographs illustrating Because of their larger capacity,
all the important points. It also Mershons improve the filtering of

contains a complete description v the power-pack with the result of
of the Mershon Puncture- N considerably reduced hum.

and shows why it
ranks first in this
all - important field
of radio equipment.
Although the regular
price of the booklet is 10
cents, we offer it FREE to
Rapio News readers. Send
for your copy today.

The Amrad Corporation
156 E. Ohio St.
Chicago, Il1.

30 Prominent Manufactur-
ers Use Mershon Conden-
sers in their Receivers

Gentlemen:
Please send me a copy of your new booklet,
entitled ““Puncture Proof Filter Condensers,”
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|

Zenith, Sparton, Crosley, Colonial, |
regularly priced at 10 cents a copy, but FREE |
|

|

l

|

[

I

Kennedy, Howard, Amrad and De-
Forest-Crosley of Canada are among
the numerous manufacturers using
Mershons. Rigid tests in their own
laboratories have proved that Mer-
shons provide better filtering, greater
reliability, almost unlimited life—all
at lower cost, Aul

to me,
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“Hold on!..

That’s a great set,
but the wrong solder
will spoil it!”

"Take my advice and use Kester Radio Solder
when wiring and re-wiring that set of yours. It's
safe and permanentand so easy to use that even
a dublike I am can do an expert job with it!"”
When you use Kester, all yox have to do i is |
apply heat. The flux is inside the solder, and |
the right amount of it flows to the job at the |
right time. The flux is plastic rosin —a non-
conductor, and absolute assurance against cor-
rosion. Leading manufacturers, service men,
set builders and radio experts all over the
country use and recommend Kester Radio
Solder. Try it now —at our expense. Kester

Solder Company, 4201-13 Wrightwood Ave., |

Chicago, Illinois. Incorporated 1899.
Write for a Free Sample
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>> <<
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Quality With Selectivity?
By L. C. F. Horle
(Continued from page 809)

no means accept the demonstration of the
device as being indicative of the unusual,
and to me, as yet unexplained character-
istics claimed for the device. There was,
of course. evidence of a high degree of
selectivity and it may be assumed, simi-
lar evidence of compensation of the
speech amplifying equipment to accom-
modate the frequency distortion of the
high frequency amplifier. But, certainly,
by no stretch of imagination could the
quality of reproduction of the device be
termed even “fair.” There was of course,
no suggestion of numerical values of any
of the characteristics of the device either
given in the paper or suggested by the
demonstration. In the case of the latter
much doubt was cast on its complete
validity by the facts brought out in the
discussion, namely, the fact that in addi-
tion to there being no actual demonstra-
tion of the frequency difference between
the remote transmitter and the local in-
terfering transmitters no effort was di-
rected at indicating to the membership
the relative magnitudes of the signal
voltages induced in the antennas of the
“Stenode” and the comparison receiver
by either the remote or the local trans-
mitters.

It is, however, to be noted especially
that two significant points were brought
out by the discussion and concurred in
by Dr. Robinson. These were: First, the
fact that the performance of the “Ste-
node,” consisting as it does of a high
frequency amplifying system of an un-
usually high degree of selectivity in con-
nection with a low frequency amplifier
properly compensated to accommodate
the “sharpness” of the high-frequency am-
plifier would be duplicated by a combina-
ation of a high frequency amplifier of the
conventional type having a selectivity of
the order of that of the “Stenode” along
with a similarly compensated low-fre-
quency amplifier.

Second: The only basis on which the
“Stenode” might be expected to differ-
entiate between side bands of the carrier
to which it was tuned and such poten-
tially interfering side bands of another
and possibly closely adjacent carrier lay
in the simple and constant phase relation-
ship between the carrier and the desired
side bands and the lack of this constancy
and symmetry in the side bands of the
undesired signals with respect to them-
selves or to the desired carrier.

The significance of this second point
escapes me in my efforts to understand its
application to the circuits of the “Ste-
node” but the significance of the first
point seems to me to be all important in
that it brings within the range of my
capacity for consideration the circuits and
operating characteristics of the “Stenode™.
And since, in view of Dr. Robinson’s re-
peated acquiescence to the former propo-
sition, I feel that I need not concern my-

| self with such claims as have been made

|

by others for the “Stenode™.
I believe that all that was shown in the
demonstration needs no other explana-

tion than the unquestionably high selec-
tivity of the piezo electro crystal included
in the “Stenode” and I certainly feel that
the ingenious inclusion of the extremely
“sharply” tuned piezo electric crystal
within a high frequency amplifier so as
to bring into play the extreme selectivity
inherent in such a crystal with the re-
sultant high degree of selectivity of the
system as a whole is of utmost importance
and must attract to itself further and suc-
cessful efiort in the adaptation of this
scheme to practical radio apparatus.

The use of the crystal in a bridge struc-
ture balanced for the non-resonant condi-
tion appeals to me because of its sim-
plicity and economy but it is to be borne
in mind that there are other arrangements
that may be devised for the employment
of the crystal as a selective coupling
means and it is in the investigation of all
of these means for the employment of the
crystal and the adaptation of these means
to their proper fields of usefulness that
further work must be done.

It is my conviction, in contradistinction
to the suggestions made by the deviser of
the “Stenode,” that neither the crystal
coupling nor any even more markedly se-
lective device—if such exist—will serve
to greatly modify at any early date the
broadcast frequency allocation under
which the nation now operates—and suf-
fers. Even though the impossible might
be accomplished in apparatus design so
that closer frequency assignment might be
made without loss of fidelity of reproduc-
tion, or even though the audience to radio
broadcasting might be further reconciled
to the elimination of the higher tones in
the reproduction of music and speech, the
large number of radio receivers that are
now in use and which are, so obviously,
considered satisfactory by their users,
makes quite impossible within less than
ten to fifteen years any such revolutionary
alteration of the broad-cast pattern as
would allow of materially increasing the
number of channel assignments within the
broadcasting band without more than
proportionally increasing the resultant in-
terference.

The Junior Transmitter
(Continued from page 785)

C.Q.—let's what in—"

Gus Continues Next Month

see we pull

Next month's article will describe the
construction of a very accurate frequency
meter—the dynatron oscillator—accurate
to within one-tenth of one per cent—if
you can be that accurate. The monitor
described in this issue will enable you to
get in the band and stay there but the
dynatron frequency meter will tell you
just where in the band you are!
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Quality with Selectivity? |
By J. G. Aceves
(Continued from page 836)

higher than 1000 cycles, after which the
decline was very rapid due to the dis-
tributed capacity within the windings and
also that due to internal capacity between
anode and grid of the valves.

I wonder how feasible it is to-make an
audio amplifier the gain of which is pro-
portional to the frequency for a total
range of from 50 to 5000 cycles.

Granted that we lower the gain at 30
cycles to as little as 40 D.B. or 100 to
one, the amplification at 5000 cycles
would have to be 10,000.

An alternate method would be to use
a power detector with a gain of about 10
at 50 cycles from there to the loud
speaker. In that case the upper fre-
quency of 5000 cycles would have to be
amplified 1000 times and unless the de-
tector was strictly linear at the low sound
intensities the bass notes will be wiped
out and a frightful distortion may result
in case of loud signals of very different
frequency components, due to non-linear
relations in the characteristics of the
valves. A compromise would have to be
secured, and this is precisely the impres-
sions that I gathered from the demonstra-
tion at the Radio Club meeting.

Being fortunate enough to play the pipe
organ and the pianoforte. and being a
lover of symphonic music, I may be able,
perhaps, to detect the presence of all the
frequencies present in a reproduction of
music and my ears tell me—right or
wrong (?)—that the bass notes below
200 cycles and the treble tones above
2000 were inaudible during the demon-
strations.

There is another novel feature in the
Stenode receiver; the use of an electronic
“reversing switch” for the purpose of
bringing the low decrement circuits (or
crystal) to a standstill and cutting short
the “tails” due to free vibrations. There
is nothing in this that involves the same
principle used in super-regeneration since
the effective resistance in the latter case
alternates from a positive to a negative
value at every half-cycle of the interme-
diate supersonic frequency. In the super-
regenerative circuits the r.f. tuned circuit
having a negative decrement builds up
with or without external impulse until
the effective circuit resistance changes
sign. The extent to which it will build
up is governed by the amplitude of the
signal at the time that the resistance is
negative. Nothing of this sort happens in
the Stenode since the resistance is always
positive. It is true, however, that the
maximum amplitude that the free vibra-
tions will reach before the input signal
is reversed will depend upon the ampli-
tude of such signal at the beginning.

—t——————

= ERRATA

An error occurred in the Rapro News
Information Sheet on By-passing (Part
2) in the February issue of Rapio NEws.
The first sentence of the third paragraph
should read: Solving, the inductive re-

actance will be 31,400.00 ohms.

AMERTRAN

Type PA,
Series 80

An economical means of obtaining flawless reproduction of sound in
large volume is available in a new series of Amertran Power Ampli-
fiers, the result of months of laboratory experimentation and exhaus-
tive field tests.

There are four sizes in the new Series 8o, one to fill every require-
ment. The big Type PA-86, shown in the illustration, will flood an
auditorium with a full volume of music or speech without distor-
tion. Smaller models are made for installations in restaurants, clubs,
dance halls, schools and homes—wherever exceptional fidelity of
reproduction at high volume is desired.

The mounting and construction is such that they are installed
casily, with no bothersome wiring and connections, and are proof
against tampering or damage. Simple controls and ease of portability
are added features that contribute to the popularity of Amertran
Power Amplifiers whose record of performance has won the distinc-
tion of being considered The Standard of Excellence for Audio Re-
production.

Licensed under patents of R.C. A, and Associared Companies

AMERICAN

TRANSFORMER MEP‘ COMPANY

178 Emmet Street R A Newark. N. J.

American Transrormer Company
178 Emmet Street, Newark, N. J.
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POWER AMPLIFIERS

For complete description and information contained in Bulletin 1079 send us the coupon below:

Gentlemen: Send me Bulletin 1079 with complete description of Type PA, Series 8o
Amertran Power Amplifiers.
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Build Your Own
Wheatstone Bridge

we have
developed a kit of specially-designed
Super Akra-Ohm Resistors, which makes
it possible to construct an inexpensive
Wheatstone Bridge for measuring resist-
ances from 1 ohm to 10 megohms,

As a result of many requests,

We manufacture wire-wound resistors
of any wvalue from 0.01 to 10,000,000
ohms, having neg igible inductance and
distributed capacity and calibrated to an
accuracy of 1%. Their use is highly
recommended for Laboratory Standards,
High Voltage Regulators, Telephone
Equipment, Television Amplifiers, Grid
and Plate Resistors, Electrical Apparatus,
and Test Equipment.

Send today for our Bulletin No.
74-D, which describes this special
kit and the construction of an inex-
pensive v heatstone Bridge.
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Is American Broadcasting Economically Sound’
(Continued from page 828)

hind movements of this character have
been of the same honest but misguided
zealots blessed with a superficial knowl-
edge of a particular subject combined
with a complex for imposing their likes
and dislikes upon the rest of us.

Most of them seem to forget the fact

| that we have radio censorship at present.

In fact, radio programs are more com-
pletely censored than any other type of
entertainment. In the final analysis, the
success of any particular program fea-
ture sponsored by advertising depends
upon the manner in which it is accepted
by the listener. If it is pleasing, the
audience will increase; if it is displeasing,
the audience dwindles rapidly. As a gen-
eral rule the success of advertising pro-
grams in this country is judged by the
“box-office receipts.” There are a great
many instances where the phenomenal
growth of certain business organizations
can be traced directly to radio broadcast-
ing. On the other hand, the selection of
mediocre broadcast material by an ad-
vertising agency lacking in experience and
in a realization of the critical viewpoint of
the listener-in, have resulted in the ex-
penditure of huge sums for the production
of most unsatisfactory returns. We need
no other form of censorship than the very
formidable weapon found in the simple
single tuning dial on the average radio
receiver. The listener is absolute master.

The success of advertising by air de-
pends in no small degree upon the an-
nouncer who introduces and acts as mas-
ter of ceremonies for the program. There
are some perfectly marvelous announcers,
but there are many who irritate most of
us almost beyond words. We find a very
apt summation of these gentlemen in a
recent copy of The New Yorker, which
we quote for your edification and to which
we subscribe most heartily :

“Somewhere in the past we have met
radio announcers before—somewhere ra-
dio announcers came into our life, long
before the radio. The sound of their

| voices touches a familiar chord in mem-

ory. We know what chord it is, too;
radio announcers are the little boys of
twenty years ago who used to delight
their grammar-school teacher by reading
‘with expression.” That's it. How well
we remember them, the little sissies. Half
but
they read them with expression anyway.
They are still doing it, still raising their
voices on the last word of the sentence in
the ecstasy of putting their personalities
over with teacher. We could have
knocked their little blocks off in those
days. We still can, damn it. Give us
that rock!”

A typical example of the manner in
which a program costing thousands of
dollars for a single hour can fall com-
pletely shy of its mark—and one instance
should suffice, although infinitely more
are available—is found in the reaction to
the recent broadcast of a particularly
popular dance orchestra used in connec-
tion with advertising. During the time
that the band was playing, the music was
so fine that an entire ballroom swayed to

its seductive rhythm. At the conclusion
of one particularly good dance selection,
the announcer broke it with an advertis-
ing harangue. The effect was instanta-
neous and unanimous. The entire ball-
room, filled with people who move in
reasonably fashionable social circles, be-
came babel. Ladies and gentlemen in
evening attire who never could be counted
upon for such action were in the midst
of a complete uproar until the adver-
tising blurb was finished. With the first
few strains of the next number the danc-
ing was resumed. It is doubtful that
more than a half dozen of the sixty or
seventy people in the ballroom were able
to hear anything the announcer said.
Possibly advertising of this nature is ef-
fective, but we believe that such a claim
would be a subject for considerable de-
bate.

Moderation In Our Advertising

We agree that there is room for vast
improvement in the manner of presenting
advertising programs coupled with enter-
tainment features. It seems to us the
height of bad taste to break in on a series
of operatic arias by some golden-voiced
star of world-wide reputation with a
ballyhoo for beds by an announcer whose
voice is semi-effeminate and whose general
demeanor before the microphone is com-
pletely devoid of personality and ob-
viously effected. Instances of this char-
acter go a long way toward bringing about
the criticism which is brought down so
strongly upon the broadcasting stations
themselves, the announcers and the ad-
vertisers who use them. It would seem
that even a superficial study of mass
psychology would penetrate the apparent
mental void of the more self-satisfied and
self-opinionated advertising folk who may
be successful in other fields of advertis-
ing, but who are actually placed at a han-
dicap in dealing with an ether advertising
program.

In some instances there appears to be
a fairly good reason for the continuance
of advertising policies of this impolite
nature in the return which can be shown
when such programs first come on the
air. But for a long period of time, when
normally sound advertising effort should
be pyramiding its result, we find that the
following of such a policy results in
dwindling audiences, especially when more
acute advertising brains direct a com-
peting program of much the same charac-
ter but with the advertising in better taste
on another chain during the same hour.

Many of the larger advertising agencies
are now specializing on radio broadcasting
and have established regular departments
for the handling of air programs. As a
rule, these departments are operated in
much the same fashion followed in con-
nection with stage presentations. There
is no loss of advertising value and there
is often a building of entente cordiale be-
tween the advertiser and the listener-in.
In spite of the fact that many people be-
lieve that all advertising is obnoxious,

(Continued on page 344)
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Home Recorder
(Continued from page 777)

get the same results as before. And now
for the recording of the voice. We would
not suggest any hay-wire hook-up for this
unit, as the results obtained will depend
in a great measure on the care and
thought expended in the construction of
the device. Fig. 3 gives the diagram and
the necessary explanatory notes. The
plug marked P1 is plugged into the detec-
tor socket. The same tests should be
made for the microphone unit as for the
radio recording. If desired, a visual vol-
ume indicator can be constructed as shown
in Fig. 4. Fig.’5 shows the complete dia-
gram of a first-class home recording unit.
Although the meter in the microphone
circuit is not absolutely necessary it will
be a great aid in prolonging the useful life
of the microphone and will prevent over-
loading of this circuit through excessive
current. The range of the milliammeter
will depend on the type of microphone
used. In case a double-button microphone
is used the circuit shown in Fig. 6
should be used. In this case jacks should
be so*arranged on the control panel as to
allow switching the meter into both sides
of the microphone. If the microphone is
near the radio set while the tests are made,
it will be found impossible in most cases to
try the results on the loud speaker, since
the familiar microphone howl will be
generated as soon as the loud speaker is
connected. For this reason the visual
volume control, indicated in the figure, is
suggested as the best means for monitor-
ing the recording. When using the micro-
phone the face should not point towards
the microphone, unless the amplifier gain
is sufficient to allow a distance of twelve
inches or more from the microphone. In
most cases the gain will not be sufficient.
Thereifore the lips should be quite close
to the microphone, but the voice should
be directed past it. In those sets which
have a tone control the experimenter
should try recording with the tone control
at the treble end. When reproducing ex-
cellent results will be obtained with the
control near the bass. For those who find
that there is not sufficient gain in the
radio set to give good volume when using
the microphone, we would suggest the
construction of the unit, the diagram of
which is indicated in Fig. 7. It is sug-
gested that the microphone be placed in
a separate room for recording during a
party or gathering, since the reproduction
depends to a great extent on the entire
absence of background noise. The pho-
tographs shown in this article have been
taken in our laboratory and are not
meant to indicate the appearance of the
completed units when installed in the
home of the user.

These photographs show two micro-
phone amplifiers and the visual indicator
mentioned above. The volume indicator

is in reality a vacuum tube voltmeter and |
has all the batteries contained inside its |

case. There are three control knobs.
The lowest one controls the bias by means
of the filament voltage and merely varies
the range of the meter. The upper left-
hand control varies the input to the
meter. The upper right-hand control va-
(Continued on page 342)
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Can /Insure Such. -
QUALITY!

OCATION has much to do with successful radio reception.
Only a masterpiece can “deliver,” when conditions are
unfavorable.
In our studio in a radio-congested section—alongside the power
lines of the Pennsylvania R.R.—the new
“HiQ-31" Custom-Built Radio amazes even
the experts.
In broad daylight it cuts through power-
ful local stations, only ten kilocycles
away, and brings in distant stations with
thunderous volume and sweet, clear so-
norous tones that charm,
Owners of earlier “HiQ” models call
the “HiQ-31" the greatest receiver of
all time. We believe yon will agree
with them.
A.C. and D.C. models, complete
(less tubes), $146.00 upward—or
factory-wired units, easily assembled
by you or your eustomeradio builder.
Mail coupon for the 48-page “Hi(Q-31"
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and complete short-wave battery and A.C. electric
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AUTOMATIC RADIO MFG. CO
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With the new I. C. A.
SELECTONE"

TONE CONTROL

ANYONE can attach it in a iii’fri

and what a difference it makes!
Simply place the disks under your power
tube or tubes. Allows you to select
the tone you most prefer. Eliminates
distortion and outside noises, Puts
yvour set on a par with the finest 1931
receivers. Insist on 1 C A, their
so trademark is your guarantee for satis-
== faction. [f your dealer does not stock |

order direct from us.

INSULINE
CORPORATION of AMERICA

78 CORTLANDT STREET NEW YORK CITY

CONTROL rides with the winner!

He rounds “death curve” on two
wheels, his steed under perfect con-

trol. If your radio is CEN-
TRALAB Equipped, it, too, is
under perfect control for

smooth, sputterless reception.

DEALERS AND
SERVICEMEN:

Send 25¢ for VOLUME
CONTROL GUIDE, showing
how wyou can service practi-
cally all sets with a handful of
CENTRALAB CONTROLS,

MAIL COUPON

Cen

CENTRAL RADIO LABORATORIES
Dept. 225G, 22 Keefe Ave., Milwaukee, Wis.

Enclosed find 25¢ for VOLUME CONTROL
GUIDE.
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Home Laboratory Experiments
(Continued from page 821)

test is determined from the formula:
Unknown inductance = standard induc-
distance in inches from A to

slider

tance <

inches from B to
slider

For inductance measurements a series of

inductors are necessary, as indicated be-

low:

distance in

For measurement Use a
of inductances standard
between inductance of
10-100 mh. 85 mh.
100 mh.-1 h. 125 mh.
1-15h. 3h.
15-60 h. 30 h.
Note: In the above table mh. means

millihenries and h. indicates henries.

The above suggested standards seem to
have rather odd values, but coils of these
values of inductance are readily available
in the form r.f. and a.f. filter chokes.

Variable Resistance

By reference to Fig. 4, which is the
circuit diagram of the bridge for induc-
tance measurement, it will be noted that
there is an additional 5,000-ohm variable
resistance connected in the circuit, the
two ends of which are brought down to
the terminals of a single-pole, double-

throw switch. This additional resistance
in the circuit is necessary due to the fact
that the bridge must be balanced for both
inductance and resistance and there may
be comparatively large differences in the
resistance of the standard coil and the
resistance of the coil under test. With
the switch Sw thrown in one position (po-
sition A) the resistance is placed in series
with the standard inductance; when
thrown to the opposite position (position
B) it is effectively in series with the un-
known inductance. It will be found pos-
sible only to balance the bridge when the
switch is thrown so as to place the resis-
tance in series with the inductance which
has the lowest resistance. This can of
course be determined by actual trial and
error.

Bridge Circuit

By means of this simple bridge circuit
described in the preceding paragraphs the
experimenter can determine with good ac-
curacy the characteristics of filter choke
coils, filter condensers, by-pass condensers,
bias resisters and many other components
of radio receivers and power supplies.
These bridges will. we feel, be found a
useful addition to the laboratory equip-
ment of most servicemen and serious ex-
perimenters.

Home Recorder

(Continued from page 841)

ries the input to the speaker or pick-up.
Tip jacks are inserted in the panel for
either speaker or pick-up. The procedure
in using the indicator is as follows: The
speaker terminals are inserted in the tip

| jacks and the volume control brought up

volume is what it was originally. The
circuit for this instrument is shown in
Fig. 4. The necessary values are indi-
cated in the diagram. It may be found
upon attempting to use the microphone
that there is not sufficient gain in the

Fig. 7. Circuit of the
resistance-coupled am-
plifier for home-record-

ing

FIG.7

A 1 MFD. -3 I MFD.
ii I I
8
z2 ES
E- "3 ] -
l "
+ — A o
Ay 67 OHMS
¥ T -
67 OHMS
+
|||||J|i|]|[n—I

CATHODE PRONG i
PLATE PRONG *

full. With the signal quite loud the left-
hand rheostat is varied until the normal
signal gives approximately one-half scale
deflection of the meter. Thereafter
whether the speaker is connected or not,
if the meter swings to the one-half scale
position it will be an indication that the

amplifier. If this is the case, an amplifier
should be built for use with the micro-
phone only. Those depicted in the pho-
tographs were built up in such a fashion as
to allow of use anywhere in the labora-
tory. Fig. 7 shows the circuit and con-
stants of the amplifier.
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Quality with Selectivity?
By Ellsworth D. Cook

(Continued from page 808)

accentuate the higher frequencies be-
tween 1000 and 5000 cycles. Outside of
this range, it is assumed that no signal
can pass through the radio system. It is
obvious that neglecting detector distor-
tion, no audio frequecies in excess of
5000 cycles can now exist in the output
of the set.

Detection is well understood to require
at least one frequency separated from the
carrier by the audio frequency in order

TYPICAL SELECTIVITY CURVES
OVERALL R.F.

1000 | = i )
800

600

400
300

200

RELATIVE AMPLIFICATION

-60-50-40-30 -20-10 O 10 20 30 40 5C 60
KILOCYCLES OFF RESONANCE

Fig. 8. Selectivity curves for the

RCA Radiola Superheterodyne

to provide a beating note with the carrier
which, after detection, yields the audio
signal. Assuming single side-band trans-
mission in the steady state, if this side-
tone frequency is supplied from a separate
oscillating system, the same audio output
will be obtained. The manner of genera-
tion of this side-tone frequency is un-
known to the detector. Thus in the steady
state at least, there is no difference be-
tween the Stenode which is designed with
a compensating audio-frequency amplifier
and a receiver designed with a flat band-
pass radio-frequency characteristic for
5000 cycles width on either side of the
carrier frequency having a perfect detec-
tor and audio-frequency amplifier. This
has been freely granted by Dr. Robinson
this evening in the various discussions.

The flat band-pass radio-frequency char-
acteristic would seem to be the more de-
sirable since it does not require as care-
ful tuning to give good audio quality as
the Stenode does. Furthermore. the in-
crease in high-frequency audio gain is

(Continued on page 845)
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@ Look for
| iPositive
'Characteristics

TUBES must-do more than light, or ride
on testimonials. From factory to ultimate

>._ socket, they must provide definite elec-
| trical characteristics precisely matched
ﬁ to radio set requirements at all times.

And that is the function of ultra-sturdy
De Forest construction:

1. Nickel support wires of twice the normal
diometer,

2. Heavy, accurately punched mica spacer posi-
tively positioning elements at top.

[X]

. Parforated metal plate in place of wire mesh,

. Heavier side supports providing ample r'-gild-
ity four ways.

=

5. Special tempered gloss press produced on
unique De Forest automatic units, accurately
mounting support wires.

These and other odvanced features,
found in fresh De Forest Audions—tubes
produced a month or two ahead of sale
—insure the 1931 performance of the

1931 radio set.

prer

This is the first of a series of debunking
massages dealing with 1931 radio tube
1 features. Perhaps you would like the
:--,- | enfire story ot once. If so, we shall gladly
- ! send you our literature.

P EORIST

AUDIONS

i RADIO TUBES

£ | DE FOREST RADIO CO,, PASSAIC, N. J.

“RIGHT NOVY

Send for Our

NEWEST CATALOG

Largest Assortment and Biggest Bargains in

Hammarlund, National. Amertran, Aerovox, Yaxley, Samson, Sylvania, Arcturus,
de Forest, RCA Tubes, Public Address Amplifiers, Weston, Jewell Meters,
Jensen, Rola, Best Speakers, Universal Microphones, ete.

: ALL MERCHANDISE AT WHOLESALE
S. HAMMER RADIO CO. 142 Liberty Street, New York

Tel. Hitchcock 1152—Dept. N
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THE NEW

“EXPLORER?"”

SHORT WAVE

érlce $24.50
PLUGLESS POWER CONVERTER

A zensationel advance in short wave receplion

AUTOMATIC BAND SELECTION
OWER RECEPTION

Plug-in coils entirely eliminated! Wave-length
range 15 to 160 meters; automatic band selector
changes wave-length bands by the turn of a knob
in lesz than a secomd.

The EXPLORER itself uses two tubes, greatly
amplifying distant signals. Used with your
broadcast receiver it makes possible reception of
statlons all over the world with real loud-speaker
volume.

With the EXPLORER you can obtain the best
possible short-wave reception at lowest cost.
Built on new prineiples of converter design, It is
full sized, thoroughly shielded, and enclosed in a
beautiful satin-finish aluminum cabinet. A special
vernier tuning condenser with an effective ratio of
200 to 1 gives ease of tuning like a broadeast
receiver's even with the most distant statlons.
Results obtained are unsurpassed by regular short-
wave receivers, and the elimination of plug-in
colls makes the EXPLORER the most convenient
of all short-wave receiving apparatus.

Price $24.50. Fully guaranteed. Models for
every receiver, including all superheterodynes.
Order now! Sent C. 0. D. an rmum of $2, or
prepaid on receipt of price in full State make
and_model of broadeast receiver, and whether A. C.
or D. C. Foreign, price $25.50, remit in full
with order.

Send for Free Literature

RIM RADIO MFG. CO.
695 GRAND STREET BROOKLYN, N.Y., U.S.A.

7oy S
RADIO

QPROFIT

AMPERITE automatically corrects line voltage
variations up and down between 100 and 140
volts, te exaet requirements. Saves tubes,

prevents overloading, improves tone, reduces
free service.
A type for every radio, including midget

models. Can be installed in five minutes
without chassis changes.

Ask your dealer or write to Dept.
RN-3, naming your set and model.

?ﬁﬁem i; poration

S61 BROADWAY. NEW YORK

PERITE

Self-Adjusting
NE VOLTAGE CONTROL

ACME WIRE PRODUCTS

Parvolt Filter and By-Pass Con-
densers, Magnet Wire—All
Insulations, Varnished
Insulations, Coils.

THE ACME WIRE CO.
NEW HAVEN, CONN.
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Is American Broadcasting Economically Sound?

(Continued from page 840)

clever printed advertising is making many
friends for itself, even among the In-
telligentsia.

Big Business

The National Broadcasting Company
sells advertising time on approximately
seventy-six of the country’s six hundred
odd stations. The time purchased by this
corporation from the outside stations,
which go to make up its chain for pro-
grams sponsored by advertisers, averages
three hours per day. The remaining hours
are sold by the stations themselves; some-
times at a higher rate than the NBC
charges for the same station when it is
used as part of its network.

The revenue derived by the NBC from
advertisers for 1930 is approximately
$18,000,000. This figure includes the rev-
enue from the NBC artists bureau.

The total receipts for the Columbia
Broadcasting System from advertising,
covering the same period, is approximately
$6.700,000. Approximately $720,000 were
spent for talent. This figure applies to
the CBS network of 76 stations.

These programs have given employment
to many thousands of script writers, em-
ployed by the advertising agencies which
handle the programs for the advertisers,
many artists (among whom there are
some whose ability to perform in most
satisfactory fashion before the micro-
phone would not be reflected in anything
like similar remuneration because of cer-
tain characteristics which would make
their performance on the stage or the
screen improbable and in some cases im-
possible), groups of studio managers,
broadcasting station operators and elec-
tricians, to say nothing of the many
thousands employed in the sale of time on
the air to advertisers and advertising
agencies.

The importance of this enterprise to
the advertising fraternity becomes appar-
ent, when we consider that 1-5 per cent.
of all of the money spent for advertising
programs goes into the coffers of the ad-
vertising agencies which arrange for plac-
ing the programs on the air. In passing,
we must observe that the advertising
agency which has a clear understanding of
radio as an advertising medium and can
intelligently apply all of the technique
which present-day broadcasting facilities
provide, is in a position to offer an adver-
tising service which we know can be in-
estimably valuable to the advertiser.

Recorded Programs

Another particularly important, new,
but rapidly growing phase of broadcast
advertising, is found in the very marked
development of electrical transcription
which the last year has brought in the re-
cording of entire programs on specially
prepared records or on film. These pro-

| grams can be put on at will and make the

entire advertising service much more
flexible. As a typical example of how im-
portant this type of broadcasting is be-

coming, a single large automobile com-
pany placed with one of the record-pro-
ducing studios a single contract for its
broadcasting requirements for ten weeks
which totaled $800,000. Other important
advertising programs, involving even
larger expenditures, are now being nego-
tiated.

After consider the tremendous strides
that have been made in the radio industry
in this country during the short time it
has been in existence, it seems to us that
we are a little impatient in demanding
perfection so soon. We feel, on the other
hand, that in spite of some of its more
flagrant incongruities, radio broadcasting,
as it exists here today, is on a sound eco-
nomic basis. Its ills are minor ones and
the attempt to convince us that a major
operation is necessary is ill-advised. It
seems to us, also, that if the Canadian
point of view in connection with present
agitation for centralized control in Canada
is likely to have any reflex on American
thought, advertising agencies, advertisers
and broadcasters would do well to utilize
their own facilities in providing the Amer-
ican listener-in with a more complete pic-
ture of the advantages to be gained by a
system such as ours and the disadvantages
which might follow the introduction of
any type of broadcasting monopoly, gov-
ernment guided or otherwise, which
would interfere with its normal function-
ing and improvement. Our present sys-
tem, shorn of its shortcomings, is much
better.

“The Mighty Mite”

(Continued from page 819)

either of these adjustments not result in a
definite peaking of the signal, it will be
necessary to remove or add turns to the
coils L4 or L5 until the peaking is ob-
tained within the range of the small mica
variable condensers. It might be men-
tioned at this time that the adjustments
should be made with the tickler ceil L6
out of the circuit, as otherwise change in
tuning will be noted on the adjustment of
R9. This is directly due to the change
brought about in the tuned impedance cir-
cuit of V3. After the intermediates have
been adjusted the tickler is again placed
in the circuit. To produce regeneration it
may be necessary to reverse the leads to
the tickler coil. The number of turns
given for L6, while of the proper value
for the receiver made by the writer, may
be found to vary with different receivers.
In any event, the tickler coil should be
of such size as to cause the detector V4 to
nearly break into sustained oscillation
when the resistance of R9 is all in the
circuit.

Suggestions
Inasmuch as it is believed that this re-

(Continued on page 846)
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Quality with Selectivity?
(Continued from page 843)

contrary to the usual American design. It
is becoming general commercial practice
to decrease the amplification at high
audio frequencies in order to reduce the
noise.

The paper, however, suggests a dif-
ference between a modulated and an un-
modulated wave where the unmodulated
wave existed at the identical frequency
of one side-tone. This difference is
ascribed to the transient condition, that
is. the energy build-up mentioned by Dr.
Robinson. There is, however, no dis-
cernable difference in the radiation of a
modulated wave where the modulation is
by a single frequency tone, and the in-
dividual waves called for by the mathe-
matical resolution of the modulated wave
into its components. Phase difierence be-
tween these three frequencies is meaning-
less unless the instant under consideration
is given since all possible phases are suc-
cessively taken on. The solution of the
ordinary differential equation of a reso-
nant circuit will show no difference in the
results for the two cases even in the tran-
sient case. The additional phenomena of
detection do not alter the situation since
a difference in grid signal applied to the
detector must be discernable before de-
tection in order for the detector to dif-
ferentiate between the two signals. The
only possible conclusion left is that the
fundamental theory of transients in re-
sonant circuits is faulty and such a con-
clusion is untenable.

It then remains to find the advantage
possessed by the Stenode. If the crystal
used to provide the high degree of selec-
tivity claimed, can be made as selective
as claimed, it would seem that the ad-
vance made is in providing a receiver
with this much selectivity without an
array of resonant circuits which, to say
the least, would be very imposing and
certainly a trial to one assigned the prob-
lem of maintenance.

-

Radio Aboard the DO-X
(Continued from page 789)

25 to 3,000 meters, the one receiver being
used for either short- or long-wave com-
munication. Precautions have been taken
in the installation of the receiver to make
it quite insensitive to shock and vibration
set up by the twelve motors with which
the plane is powered.

Antenna Systems Unique

The antenna system is unique. For
transmission on long waves either the
trailing wire antenna (B) or one of the
fixed antennas (A) or (C) may be used.
A measured wire forms the antenna for
short-wave transmission. Any one or all
three antennas may be used for reception.

Power for the transmitters and the re-
ceiver is obtained primarily from a wind-
driven generator which, when the plane is
not in flight, may be actuated by a small
14-horsepower Benz motor.
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The new Electrad catalog covers the complete
line of Electrad Resistors, Voltage Controls and
Loftin-White Amplifiers, including several im-
portant new products.

In addition, it contains a great deal of helpful
information on resistance problems.

In order that we may be certain it reaches only
those who are interested, please request your
copy on the coupon below and mail it to us with
ten cents (stamps or coin) to cover mailing cost.

. 36 Pages of
Helpful Radio

Information

175 Varick St.. New York, N.Y.

MB-30 TUNER

ere is a TUNER

Setting new standards in performance and tone quality—based on the new Vreeland
Band-Selector principles.

1 A new and finer instrument is this MB-30 Tuner. Performance second to none.
Uniform sensitivity over the entire band—very high selectivity without loss

of tone gquality, no cross-talk, no oscillation at any frequency,
CIRCUIT DETAIL Double pre-selector stage, six (6) Tuned Circuits,
4 ‘hcr(-lcn-(-nd R. F. Stages, low i'.nl[md.'uu'v output 227 Power-Detector.

Chassis thoroughly shielded and mechanically rugged.
[ WIRED or KIT. Furnished wired, laboratory tested and adjusted
(Licensed under Vreeland Patents), or as assembled unwired parts.
New Velvetone Amplifier Speaker. Type VSA has heen especially
designed for use with the MB-30 Tuner, forming with it a com-
plete de luxe Radio Set.

Write us today!

— NATIONAL

owetlen MB-30 MRHR weAc

. Patents

NATIONAL CO.. INC., 61 SHERMAN ST.. MALDEN. MASS.
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Quality With Selectivity?

By Dr. James Robinson
(Continued from page 809)

This experiment demonstrates that the
sharper the resonance curve the greater
is the ability to overcome interference and
with the Stenode in its present form it is
possible to receive broadcasting stations
five instead of ten kilocycles apart without
s- crifice for fidelity.

In my paper I have indicated certain
reasons which lead to an explanation of
the great advance brought about by the
Stenode—an advance which cannot be too
strongly emphasized. Mr. Cooke examines
these reasons of mine and apparently
comes to the conclusion that they do not
vield a satisfactory explanation. He states
that the transient nature of the effects
cannot lead to any positive difference,
and further proceeds to show that we
cannot really discuss the phase difference
of various components of any modulation
when we are considering complicated
modulations where many modulation fre-
quencies may be present. If this is true
the same remark surely applies to the
actual components or sidebands them-
selves so that we could not really discuss
sidebands in such conditions. I am sure
Mr. Cooke does not wish to draw this
deduction. He further dismisses the ques-
tion of rectification with a few words as

having no possible influence at all, and
apparently he has overlooked the fact that
a strong carrier actually demodulates a
weaker carrier. This phenomenon has
been discussed in England by Butter-
worth. When he has taken these effects
into account he will not so definitely draw
the conclusion that the Stenode does not
give better results against interference
than a band-pass receiver.

Certain other remarks in the discus-
sion of more detail and less importance
could be taken up, such as the fact that
Mr. Horle states that I advanced the
phases difference explanation as the only
means of explaining the distinguishing be-
tween the sidebands of the two stations.
Answers to remarks of this type will be
obvious from a perusal of my paper.

Mr. Horle states that it would be im-
possible to place broadcasting stations
closer together today because there are
so many million receivers which would be
unable to separate them. This difficulty
can be overcome by arranging that re-
ceivers supplied to the public in future
provide such a desired separation and in
due course the stations could then be
placed closer together.

e

“The Might}f Mite”

(Continued from page 844)

ceiver will meet with diversified uses,
comment on the filament supply and
tubes is not amiss. As a dry-cell portable
receiver where volume required is not in
excess of the 170 milliwatt output of the
type —31 power tube, it is recommended
that the filament supply be two volts. In
this case it will be necessary to insert the
proper “C” bias for the screen-grid i.f.
stage in series with its grid return between
the coil and the tap between the resistors
R3 and R4 made to the chassis instead of
between the resistors. For two-volt fila-
ment supply the filament resistors should
be eliminated entirely, connecting the
negative filament post of the sockets di-
rectly to the chassis. TFor operation with
the new air-cell, which delivers slightly
over two volts, R2 should be 5 ohms, R3
and R4 combined 10 ohms, with the grid
return of the i.f. stage brought to an ex-
ternal 3-volt “C” battery. R5 and R6
10 ohms, and R7 5 ohms. For operation
on a filament supply of 3 volts the resis-
tor R2 should be 10 ohms, R3 and R4
combined 15 ohms, with the grid return
of the i.f. stage made directly to chassis.
R5 and R6 each 15 ohms, and R7 10
ohms. For operation on a filament sup-
ply of 4 volts the resistor R2 should be
15 ohms, R3 15 ohms, R4 15 ohms, RS
and R6 30 ohms, R7 15 ohms. For 4}%-
volt filament supply R2 should be 20
ohms, R3 15 ohms, R4 25 ohms, RS and

R6 40 ohms and R7 20 ohms. For 5- or
6-volt operation it is recommended that
the type —71 power tube be used for V6.
This will deliver an undistorted output in
the order of 700 milliwatts. However,
500 milliwatts may be obtained with =31
tubes in push-pull and 340 milliwatts
when in parallel. The use of these tubes
in this manner will require an increase in
the size of the chassis with corresponding
increase of the audio-frequency compart-
ment dimensions. For 5-volt operation
R2 should be 25 ohms, R3 15 ohms, R4
30 ohms, R5 and R6 50 ohms, R7 25
ohms. For 6-volt operation R2 should be
25 ohms, R3 15 ohms, R4 50 ohms, RS
and R6 are 65 ohms, and R7 is 30 ohms.

For use with any type of battery tubes
the filament resistor may be found by
dividing the excess voltage to be dropped
by the filament current of the tube. The
point for the bias return is figured in the
same manner. Thus on a 6-volt battery
leaving 4 volts to be dropped, and 4 di-
vided by the filament current required by
the tube would give the required value of
resistance.

For those who may desire to adapt this
receiver to line operation, either d.c. or
a.c., with the heater type tubes, or to an
automobile receiver with the same type
tubes, the adaptations will be explained in
the next issue.

(Continued on page 855)
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Junior Radio Guild

(Continued from page 827)

x+1)x+3x-+2(x
xX*+x

2x+2

Repeating the operations:

(d) Divide 2x, the first term of the
result obtained, by x, the first term of
the divisor, and multiplying the whole
divisor

x+1)xf)<3x—5—2(x—]~2 Ans.

X+x
2x 2
2x 42
If this method is correct and if the quo-
c
re 5
e —
gl g
Mieg‘ E I i
L L2 I
i i
FIG. i6

tient (x-2) is multiplied by the di-
visor (x--1), the dividend should be
obtained.

Check x—4+1
x+2

x+x

2x 42

x° -4 3x+2 Check.
Divide—
2. x —7x-+ 12 by x — 3,
To indicate the method:
x-——s)x:‘:——- 7x+12(x—4 Ans.

X —3x
—4x 412
—4x 412
Check x—4
x—3
X —4x
—3x+412

x*—7x—-+12 Check.
af—— 11a 4 30 by a — 5.
a’ — 49a —+- 600 by a — 25.
3x” -+ 10x - 3 by x + 3.
2x° + 11x - 5 by 2x - 1.
. 2y — 3y*— 6y — | by 2y* — 5y
— 1.
To indicate the method:
2y —5y—1)2y’—3y°*—6y—I1(y-+1 Ans,

SN

2y*—5y'—y
-2y —S5y—1
2y"—5y—1
2y'—y—1
¥l
9 =% —%
2y"— Sy —1

2y"—3y"—6y—1 Check

8. 6m’ — m' — 14m L 3 by 3m® L
4m — 1. i

(Continued on page 861)
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RACK AND PANEL
AMPLIFYING EQUIPMENT

Ferranti D3 rack type am-
plifiers are ideal for ex-
perimental and educational
purposes and for the distri-
bution of sound and music.

SPECIAL MATCHING
TRANSFORMERS

Now Made in the U. S. A. in 48 Hours
Ferranti special matching
transformers have flat

curves suitable for precision
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Write for prices, recommendations
and other details.

FERRANTI, Inc.
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NEW YORK, N. Y.

TYPE 404 Test-Signal Generator. Price $95.00

SENSITIVITY MEASUREMENTS
FOR THE SERVICE MAN

THlS new General Radio instrument makes it possible
for the independent service man to make sensitivity
measurements on radio receivers in addition to the usual
neutralizing and aligning adjustment tests. When used in
conjunction with an output power-measuring device the
TYPE 404 Test-Signal Generator will show the approximate
sensitivity of a receiver at any point in the broadcast band.

Further details will be supplied on request to all who ask
for them on their business letterhead. Ask for Bulletin

932-R3.

GENERAL RADIO COMPANY

OFFICES, LABORATORIES, FACTORY — CAMBRIDGE A, MASSACHUSETTS
Pacific Coast Warehouse: 274 BRANNAN STREET, SAN FRANCISCO
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WELLSTON

GOLD TEST

mppowzs RADIO |

RECEPTION

One of the greatest innova-
tions =ince radio itself, this
NEW IMPRt D WELLS-
TON GOLD TEST AERIAL
follows closely npon the spe-
cess attained by the orig 1
WELLSTON GOLD TEST
AERIAL which at present is
giving satisfactory service
to thousands of radio owners
throughout the world. It elimi-
nates both outside and inside
aerials and brings In distant
stations with crystal clear tone
quality and greater volume—
gives selectivity without distor-
tion and helps to eliminate

IT WILL NEVER
WEAR OUT

Made of emerald
ereen  genuine solid
Condensite, with
binding posts to
match, this NEW
AND IMPROVED
WELLSTON GOLD
TEST AERIAL is of
the filtered type en-
dorsed by radio en-

gidecrs. “Although overlapping of stations, noise

all enough to fit iy > -
:;:::“ (‘-lr:“ i'”'f uuur and electrical interference. It
hand, p‘it has ,]‘Ym‘ is absolutely non-directional,

non-corrosive  and  guaranteed
never to wear out. It does

Imvil‘y equivalent to
away with all Hghtning hazards

o4 ft. of best grade

aerial wire strung  and beeause it does not connect

o0 ft. high in the Into a lNght socket, all A.C. hum

alr. and line noise is eliminated.
EASY TO INSTALL

It iz a simple matter to install the WELLSTON GOLD
TEST AERIAL—even a child can do it in a few minutes
time. No extra tools are needed. Place it anywhere—

inside on the back of the radio cabinet. Once installed.

no further attentlon is required.
IF YOUR DEALER CAN'T SUPPLY, ORDER DIRECT

Price $2.50
WELLSTON RADIO CORP.
Dept. 112 St. Louis, Mo.

AYO...

Guaranteed Replacements for
Service Men—

CONDENSER BLOCKS for

List Net
AL R $6.00 $3.00
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Majestic Set
BEEIBB) iaive b asesanaease 10.00 5.00
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MAYO LABORATORIES, Inc.
283 East 137th St. New York City

In stock—immediate delivery
Gears, speed reducers, sprockets,
thrust bearings, flexible couplings,
» pulleys, ete. A complete line is
carried In our Chleago stock. Can
also quote on special gears of any
kind. Send us your blue-prints and
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CHICAGO GEAR WORKS
769-773 W. Jacksen Blvd., Chicago, Ill.

Send for your

FREE
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TROUBLE FINDER”

See inside back cover.
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Electromagnetic Pickups

(Continued from page 811)

space here. All we have to do then, is
to measure as accurately as possible the
relative width of the reflected light beams
at all of the frequencis to be used, and
multiply the voltmeter readings by corre-
sponding factors.

Our readings will be very greatly facili-
tated if “sliding frequency” records are
used; that is, records which vary con-
stantly in frequency from the top to the
bottom of the scale, or vice versa. Such
records include the entire frequency band
in a single recording, and a set of read-
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Fig. 5. A group of frequency re-

sponse curves of foreign and domes-
tic electromagnetic pickups

ings may be taken in about three minutes.
The frequency may be kept track of by
counting off the revolutions of the rec-
ord. A certain number of revolutions
from the start will always bring one to a
certain frequency. Such records may be
obtained from the Carl Lindstrom A.G. of
Berlin, Germany, which is a branch of the
Columbia concern. A set of three records
costs about $7.50. I have not heard of
such records being sold in this country.
They are, however, available in England
under the name ‘‘Parlophone.”

The voltmeter readings should either
be reduced to Db or plotted on a logarith-
mic scale. For comparison of character-
istics it is convenient to reduce the vari-
ous curves to a common base line. For
instance reduce the value at 600 in all
cases to 1, and plot the remaining values
up or down from this level. The actual
voltage output at 600 may be noted sep-
arately. The frequency value 600 is
suggested because this falls about in the
middle of the possible frequency scale
of commercial records or pickups.

As the output of the pickup at the
lower frequencies is usually very much

| diluted with overtones due to the failure

| sary

of the armature to properly follow the

| groove at these frequencies, it is neces-

to distinzuish between indicated

values and real values. To arrive at the
true relative response at the lowest fre-
quencies, it is necessary to apply a filter
to the measuring circuit which will cut
off all frequencies above the one to be
measured. The losses of the filtering de-
vice for the desired frequency must also
be known, and accounted for in the re-
sulting curve. The difierence between the
filtered and the unfiltered response at the
lower end of the scale is a measure of
the production of unwanted overtones hy
the pickup.

While we may thus correct for the
weaknesses of the pick-up at the low fre-
quencies, it is much more difficult to al-
low for the imperiections of the avail-
able frequency records. The above men-
tioned German records are not satisfac-
tory below 200. The Victor records avail-
able to the public have abnormal ampli-
tudes below 250. The maximum swing
allowable in commercial records is only
about 0.002” in each direction. The lower
frequencies on the Victor records have
amplitudes several times as great as this.
It is quite unreasonable to expect a pick-
up to perform properly at such amplitudes.
So far as the writer is aware, no fre-
quency records have as yet been issued
which are satisfactory at the lower end of
the scale. The best way to get around
this difficulty is to take a record cut at
say around 250 and run it at a slower
rate to get the lower frequencies.

Stiffness Measurements

The earlier pickups were designed with
a view to showing a nice frequcn::) curve.
Lots of damping was applied to iron out
the resonance point as completely as pos-
sible. The result was a very stiff arma-
ture system. The rigidly held needle
acted on the record about like the cutting
tool of a lathe. To save the records, the
amount of damping has of late been
greatly reduced in almost all commercial
pickups. The stifiness of the armature
system is a very important factor in pick-
up design.

While the stiff pickup had a fairly nice
characteristic on paper, there was a grave
defect in the method of taking the curves
which formerly led engineers to believe
that lots of stiffness, with the attendant
high damping, was just the thing. These
curves did not take into account the
amount of overtones present in the out-
put at the lower frequencies. The stiff
armature svstem caused the whole body
of the pickup to be vibrated unduly on
the low notes. The present tendency is
to save the low notes and the records.
and let the resonance peak climb.

There are a number of very compli-
cated devices for measuring the stifiness
of pickups. but the writer has devised a
very simple set-up which does all that is

required in practice. As above men-
tioned. the maximum swing or needle
displacement with commercial records

amounts to about 0.002 of an inch. All

that is required is to find the pressure

required at the needle-point to cause this
(Continued on page 849)
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Electromagnetic Pickups
(Continued from pcge 848)

much displacement. The writer’s arrange-
ment (See Fig. 4) consists of nothing
more than a pointer 8 or 10 inches long,
which is provided with a pan for small
weights suspended about 3t” from the
pivot end. The pivot end of the pointer
is inserted in the needle holder of the
pickup. The latter is held on its side,
as indicated in the accompanying sketch.
A scale is held next to the pointer’ end,
as shown. The specified 58" represents
approximately the length of the average
phonograph needle.

The pointer should preferably be made
of 1/16” aluminum rod or hard wire. It
should have a length which is a large
enough multiple of the needle length to give
a legible movement at its outer end, say 1
mm. for a movement of 0.002” at the
position of the needle-point (0.002” cor-
responds to 0.05 mm.). Weights are add-
ed to the pan until the required deflec-
tion is obtained. The total weight sus-
pended from the needle-point position to
obtain this deflection is taken as a meas-
ure of the stiffness of the armature sys-
tem.

Measured by this system, the older
pickups showed a stiffness of 6 ounces or
more. Small wonder that the records and
the reproduction of bass notes suffered!
The best modern pickups have a stifiness
of about 2 ounces. In any case, the stiff-
ness must be set off against the frequency
characteristic in judging the merits of
any pickup device.

Voltage Oufput

Pickups are most commonly connected
directly to the grid of the first amplifier
tube. The device must deliver sufficient
e.m.f. to adequately actuate the amplifier,
even when soft records are played. An
average maximum of about 1 volt is de-
manded of pickups for present-day radio
sets. This fact is mentioned in connec-
tion with the discussion of pickup meas-
urements, because the voltage output
plays an important role in forming an
overall judgment of the device.

This output depends, of course, for one
thing, on the impedance of the pickup
winding. It is practicable to surround the
armature with as much as 10,000 or
20,000 ohms of wire, which would yield
an impedance quite nearly matching the
grid impedance for th ehighest frequencies
reproduced. But such windings tend to
pick up hum from the lighting circuit and
to cause regeneration in the amplifier.
With careful shielding such difficulties
may be overcome, but most manufactur-
ers prefer to avoid them in advance by
putting not more than 2000 ohms of wire
on the coil.

We may say, then, that general prac-
tice demands a pickup with an average
maximum output of 1 volt from a coil of
2000 ohms d.c. resistance, or less. To ob-
tain this, a considerable magnetic field
strength is required, and the armature
must be thick enough to handle this with-
out approaching saturation. The arma-
ture also must be long enough to provide

(Continued on page 853)
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The First Real S. W. Condenser

NATIONAL COMPANY made this condenser for short wave work only. No detuning

from pigtail, because pigtail is special type with constant impedance.

No noise

from shorted turn in condenser, because special construction and single insulated
bearing eliminate trouble. Standard model has 270° straight frequency line
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Just

Model ST-100 has 180° Equitune plates.

another reason for the outstanding superiority of the
NATIONAL SW5 THRILL-BOX. (Send 50c¢ in stamps or coin
for new 64-page Short Wave Handbook, giving details of

all modern S.W. circuits. Bulletin No. 143 is free.)
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NATIONAL CO., INC., 61 SHERMAN STREET, MALDEN, MASS.

Byrd’s Antarctic
Radio Equipment
Receivers, transmitters,
and latest navigation
aids used on this epochal
flight fully described.

Television
Mr. C. F. Jenkins, '\
father of television
and radio movies,
gives you in his own
words complete di-
rections for building
practical  television
equipment.

Interference

Elimination
New methods sys-
tematically out-
lined by W. F.
Fleming, radio en-
gineer.

Radio Auto Alarm
Description of new de-
vice for ships which
keeps the SOS watch
while operator isoff duty.

Short-Wave

Apparatus
Commercial and ama-
teur, described and il-
lustrated.

New Broadcasting
Equipment
Temperature - controlled
Piezo crystal oscillator;
1007 modulation panel
and other mnew appa-

ratus.

—and these are only a
few of the new subjects
added to the most com-
plete  radio handbook
ever published.

The Latest Data!

Complete and up-to-date information covering the
entire field of radio—all arranged for ready ref-
erence in this one big guide book.

THE RADIO
MANUAL

A Handbook for Students,
Amateurs, Operators,
and Inspectors

Here's the answer to every question about the principles,
aperation, and maintenance of apparatus for radio trans-
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and Abstracting Traffie.

Prepared by Official Examining Officer
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Practical Testing Systems
by
John F. Rider

A compilation of 84 different subjects re-
lating to tests and testing systems of in-
terest to Service Men, Engineers and Ex-
perimenters.  Capacity, inductance, re-
sistance, tube characteristics, signal input,
signal output, oscillators, shunts for cur-
rent meters, multipliers for voltmeter, ete.
147 pages, 99 illustrations. Printed.
Bound in stiff canvas cover. Gold letters.

Price $1.00
Practical Radio Repairing Hints

by
John F. Rider

A thorough and comprehensive discussion
of practical radio repairing. . . . No
theory. . . . No formulae, . . . The
finest book for the practical radio” worker,

: Replacement, repair, hints, kinks,
=-1mp1e tests and every day tables of value
to the practical radio man. Modern—
1 up-to-date.

270 pages, 6 x 9.
stiff canvas cover.

Price $2.00

These books are sold with a money back
auarantee

RADIO TREATISE CO., Inc.

I 1440 Broadway NEW YORK CITY

Printed. Bound in
206 illustrations,
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We were four thousand feet in the air

| before the next morning’s sun sent up its
first rays from the rim of the Atlantic,

regilding the faded gold on the under-
surface of our wings. We had wasted an
hour in returning to Victoria the preced-
ing afternoon, and the gas situation was
becoming unpleasantly problematical. To
save miles, we cut across the fifty kilo-
meters of water between Cayru and
Bahia, measuring with our eyes the last
faint flicker of the gas guage. The motor

| cut just as we taxied up to the hangars!

Gassing-up was subjected to the usual
manana technique, and our delayed take-
off from Bahia put Natal on the dark
end of the flight. So we landed at Re-
cife, or Pernambuco. The next morning
as we revved her up, the exhaust stacks
stabbing the twilight with orange blue
darts, we found the motor cutting badly
on the left mag. A faulty plug was
located, but, badly stuck, another hour
was lost digging it out with a cold chisel.

Welcoming a day of comparative rest,
we made a short hop to Natal, and were
prepared to bask in the friendly if dirty
hospitality of that city, when I happened
to look at our tail wheel. An eloquent
gesture to Yancey and Burgin called forth
a groan that was made unanimous when
we inspected a completely wrecked wheel
assembly. Recalling our past experience
with a South American welder, it looked
like a week’s stay in Natal. But to our
gratified amazement, my high school
French elicited the fact that the Aeropos-
tale mechanics could and would do the
necessary welding “aujourdhui”—gratified
amazement that my French worked and
that the job could be so expedited.

We had considered our hop from Natal
to Para one of the most hazardous in our
flight, having given a credulous ear to the
myths of danger about the delta of the
Amazon. But instead of finding it a des-
olate and dangerous region, it was our
relief and genuine luck to discover here
the most consistent stretch of populated
and excellent flying country we had looked
down upon since leaving the Argentine
pampas.

I say “luck,” because just seven hours
after taking-off from Natal, while over
the legendary bad lands, our motor conked
—again with a sticking valve. Forced
down, Eddie picked a field that any air-
port might envy as a runway, and glided
in to his usually perfect landing. Once
more we were surrounded by natives, but
of a wilder variety—more distinctly In-
dian. They watched Burgin and Yancey
curiously as they tapped back the valve
and hopefully stuffed the rocker-arm box,
but scattered when the motor started.
They watched our take-off from behind
bushes and small trees. An hour later we
were over the Para River, and located our
landing field, a farm belonging to a
Frenchman, who had marked the preferred
approach with flags. In landing on the
rather rough field, the fork of the tail
wheel assembly was badly bent. This was
straightened out after a fashion, and re-
placed at four o'clock the next morning.

But still additional troubles added to

the already intriguing possibilities of a
consistently sticking valve. The spark-
plug we had put in at Recife had gone
haywire. We had been and still were
unable to locate our own spare plugs.
After two hours of repeated cleanings, we
gave up the job, and screwed the dead
plug back into the cylinder. In the mean-
while it had been discovered that our
inboard right gas tank was leaking through
the gauge. So practically all the gas was
put in the port tanks, which made the
plane fly wing heavy, with the possibility
of a bad bump throwing her into a left-
hand spin.

Our next destination was Cayenne, 930
kilometers away, the capital of French
Guiana, the French penal colony. The
landing field was a strip of grass fifty
feet wide, and swept consistently by a
cross wind. The approach was to side-
slip down the slope of a high hill, clip-
ping the top branches of the trees, and
slip her clean to the ground to counter-
act the effect of the cross wind. Eddie
made one of the most difficult landings of
the flight, and it is to his skill and credit
that the side-swiping motion did no more
damage than to wreck the already weak-
ened tail fork.

Tight Corners

With the tail wheel repaired by an ex-
naval officer (serving a life term for
murdering his wife and her boy-friend),
but still with a leaking gas tank and a
Champion motorcycle plug i in our number
seven cylinder, we took-off at daybreak.
We careened down the narrow runway be-
fore rising and turning the nose north for
Port of Spain, Trinidad. Our course cut
across the delta of the Orinoco, north of
Georgetown, for three hundred miles of
the worst flying country I have ever seen.
The tropical forest is unbroken, except for
muddy rivers, the estuaries of the Ori-
noco. There is neither habitation nor
beach, nor any sort of place where an air-
plane could be put down, or its occu-
pants seek succor should they survive the
crash—an interesting observation, made
silently by all of us, with attentive ears
tuned to the motor. Ordinarily the valve
stuck only once every eight hours. But
rules are made to be proved by excep-
tions.

Rain and fog drove us out to sea as
soon as we began to feel fairly comfort-
able about being over the worst of the
hop. Here, with land a faint hazy line
ten miles to our left, we had to dodge
repeated squalls that were building up
into a hurricane. Flying low, skimming
ten to fifty feet over the water, we'd fly
between the dark storm centers, blinded
by rain even in these relatively calm areas,
and tossed about by violent bumps.

As the southern coast of Trinidad
loomed up through the mist, we could see
that it was clearing in the north, while an
apparently endless line squall was build-
ing up in the southern and western sec-
tions. However, Yancey determined to

(Continued on page 851)
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brave the latter, as we had been in-
formed that an excellent landing field ex-
isted in the neighborhood of the oil wells.
And so we crashed headon into the worst
bit of weather we had yet encountered.

Skimming over the palm trees, visi-
bility was less than five hundred feet, the
torrent sweeping back over the glass win-
dows of the cabin like a tidal wave. We
cut across the southwestern point of the
island, and headed out to sea—over the
Gulf of Paria, into fog and worse rain.
With our wheels almost in the water, I
personally figured it was a case of a
friendly obit to “three goodwill fliers.”
I grabbed a bundle of clothing and packed
it between myself and the cabin gas tank
to prevent the tank from going through
my ribs in the event of a crash. Just then
Yancey got his bearings, and ordered Bur-
gin to cut into the right. As we picked
up the shore line we found it still clear-
ing to the north, and the sun was shining
when we flew over Port of Spain. I
tossed the bundle of clothes to the floor.

However, neither Burgin nor Yancey
wanted to land at Queen’s Park, and they
decided to fly south again in search of
the field near the oil wells—which, we
found out later, never existed! So back
we went, into the storm, with the motor
spitting from rain in the carburetor, a
quarter hour supply of gas in a fast leak-
ing tank, and a valve just about due to
stick after eight hours of flying!

Back we went, headlong into the tor-
rential rain, and sure enough, thirty-five
miles south of Port of Spain, the valve
stuck! We picked out an old race track,
soggy and overgrown with tropical foliage,
and Eddie prepared to slip her in. I
tossed all our baggage aft into the radio
compartment, and Yancey climbed in
after it—to get as much weight rear as
possible and reduce the probability of the
plane going over on her back as the
wheels sank in soft stuffi. Once more 1
placed the bundle of clothing where it
would do the most good. Eddie slipped
over a fence, stalled the plane, and pan-
caked. As the wheels touched, the tail
raised, but dropped again as we slushed
to a quick stop a hundred feet from the
ience.  Congratulations were much in
order all around. The only damage was
to the tail wheel fork. A new fork was
forged in a local shop while we enjoyed
the hospitality of the British operators
of the oil wells.

We lay over in Port of Spain for two
days, checking the motor and reaming
one of the valve guides that had given
us so much heartache. We painted on
the fuselage the names of all our stops
north of Rio. We took-off for Puerto
Rico just before sunrise, Wednesday
morning, the eighth of September, flying
north through the somber pass known as
the Dragon’s Mouth. We flew up the
Parabola of the Windward and Leeward
Islands, watching each spot of land climb
over the horizon as the last island sank
beneath the sea behind us. Coming in
south of the Virgin Islands, the ceiling
dropped, and we dodged rain squalls north
of Puerto Rico, heading into the Pan

American field at San Juan virtually out
of the mist. Here our wheels touched
American soil for the first time since the
“Pilot Radio” rolled down the soggy turf
of France Field, Canal Zone, some three
months before.

As Burgin unstrapped himself, I gesticu-
lated wildly to the right wing. The gas
gauge has disappeared—along with the
gas! How long we had been running on
our imaginations, I don't know.

With the hole patched, it was exactly
seven o'clock, Eastern Daylight Saving
time, the next morning, when Burgin
turned the plane around at the far end
of the San Juan field. revved up the motor
wide open, and let up on the brakes. The
plane “lurched forward, and picked up
speed rapidly on a fast runway. As the
pitot tube jabbed the wind, the airspeed
needle swung over—40—50—60—70—80
miles an hour. Not sure what she would
do with the load—the biggest we had ever
taken-off—Eddie held her down, taking
the whole field, and then zoomed her over
the bay. Perhaps the old ship knew it
was her last take-off, and bit the air like
a pursuit plane, with a glorious toss of
her droning motor.

From San Juan we skirted the north
coast of Puerto Rico, hopping across the
ninety miles of water to Haiti. Our next
water hop was the sixty miles across the
Windward Passage. We cut to the north
at Guantanamo, heading for Sama on the
north coast of Cuba. At 11:00 I crawled
aft to the radio shack, let out the antenna,
and after listening for a few minutes,
called the Pan American station CMG,
at Camaguay, Cuba, then about 250 miles
west of us. We informed them that we
were going straight through to Miami,
without stop, and asked for a general
weather report. He gave us the wx at
Camaguay, and a report of probably fine
weather over the Bahamas, clean in to
Miami.

We heard several planes working
WKDL, at Miami, but were unable to
pick up WKDL for some reason. We
called CMG again, requesting the exact
wave of WKDL, but still no luck in pick-
ing him up. though CMG reported
through to us that we were QSA at
WEKDL. Other Pan American stations,
as far south as Trinidad, were coming in
with good signal strength.

Shortly after noon, CMG shut down
for work on his transmitter, and I trans-
ferred my attentions to CMM, at Bay-
amo, Cuba, then about one hundred miles
to the southwest. At 1:25 we sent
through the following position report to
Miami, five hundred miles to the north-
west.

“AT 1:00 15 MILES NORTH POINT
SAMA HEADING FOR GREAT RAG-
GED ISLAND.”

At 1:51 we sent the following messages,
also to WKDL.

“STANDARD OIL MIAMI ARRIVE
ABOUT FIVE REQUIRE TWO HUN-
DRED GAS AND TEN STANAVO 140
—YANCEY.”

(Continued on page 852)
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—Output Meter—

|
(Constant Impedance i
4,000 Ohms) ‘

Weston Model 571

THIS OUTPUT meter is a
portable instrument for

measuring directly the output

voltage of radio receivers.

It may also be used to com-
pute power output of radio
sets; to determine the maxi-
mum gain when lining up
R.F. and LF. stages or when
a calibrated input voltage is
applied to a radio set or to an
audio amplifier; to determine
the relative gain of tubes; to
measure the comparative selec-
tivity of R.F. tuners; to ob-
serve the period and percent
of fading; and to approxi-
mately measure the relative
fidelity of amplifiers such as 1
used in theatres and public ad-
dress systems.

Model 571 OUTPUT meter
consists of a standard Weston |
Model 301 A.C. Voltmeter
of the Rectifier type with a
constant impedance of
4,000 ohms. Its five ranges,
1.5/6/15/60/150 volts, selected
by means of a dial switch, are
brought out to two binding
posts. The instrument is en-
closed in a sturdy black Bake-

lite case. Size: 52 x 33 x
2% inches. Weight: 1 pound,
10 ounces.

Write for Circular RR

WESTON ELECTRICAL
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American Sales Company
44 West 18th St., N. Y. C.

DOES THE WORK OF
A HIGH PRICED IRON .i-i

Just the iron you have been
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tical electrie soldering 1iron |
that does the work of larger
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RADIO PARTS
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and replacement parts in the country. Our
prices are lowest and all orders shipped the
same day as received.
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“ROY MARTINE MIAMI BEACH
WILL ARRIVE ABOUT FIVE PAN
AMERICAN AIRPORT—YANCEY.”

These messages were sent direct to
Miami, but, as I still could not hear
WEKDL, I received my acknowledgement
through CMM. At 2:30 we sent through
a TR to CMM that we were passing over
Racoon Cay.

At 3:00, exactly eight hours after our
take-off, one cylinder of the motor quit
cold—undoubtedly a sticking valve. Hit-
ting on only eight cylinders, the motor
roughened. Burgin cut her down to about
fifteen hundred r.p.m. to lessen the strain.
I reeled in the antenna and went forward
to ease the flying and for instructions.
The situation was interesting. Out over
the open ocean in a land plane, and with
motor trouble! With a glance at his
chart, Yancey told me to raise someone
quickly, and I went aft again. CMM was
my best bet, but to make sure of a reply,
I interspersed the call with SOS. Before
the roar of the dynamotor died down in
my ear phones, CMM was back at me
with a quick “K"—the first time, to the
best of my knowledge, that an airplane
distress signal was ever answered. I told
him that we were having motor trouble,
and the following messages went back
and forth in quick succession:

“POSITION SIXTY MILES WEST
SOUTHERN POINT LONG ISLAND.”

“LAT 22 R 25 LONG 75 R 45 HEAD-
ING GREAT EXUMA ISLAND.”

“ALTITUDE 4000 FEET BUT LOS-

ING IT AS MOTOR IS REVVED
BACK.”

“HOW FAR ARE YOU FROM THE
ISLAND?”

“ABOUT FORTY MILES.”

“HOPE YOU MAKE IT.”

“SO DO WE.”

“NAME OF ISLAND AGN PLEASE.”

“GREAT EXUMA ISLAND—
SOUNDS LIKE A SKIN DISEASE.”

“WILL YOU REQUIRE AID?”

“SURE WILL IF WE GO DOWN ON
WATER. AM GOING TO CHARGE
BATTERY FOR A FEW MINUTES.
PSE QRX THIS WAVE. WILL BE
BACK SOON OR BEFORE ANY-
THING HAPPENS.”

“SHALL WE SEND OUT A PLANE
FOR YOU?”

“DON'T KNOW WE MAY MAKE
1T

At twenty minutes after three Great
Exuma Island crawled up over the hori-
zon.
“ISLAND SIGHTED TEN MIN-
UTES MORE TO GO ALTITUDE 1000
PRAYERS ARE IN ORDER.”

“OK OM WERE PRAYING FOR
YOu.”

“DON'T TAKE ME SERIOUSLY
YOU MIGHT SINK US ARE THERE
ANY SHARKS AROUND HERE.”

“HELL YES PLENTY.”

“STILL LOSING ALTITUDE BUT
THINK WE'LL MAKE IT.”

“OVER LAND NOW EVERYTHING
OK SEARCHING FOR LANDING
PLACE WE WILL WORK YOU FROM
THE GROUND IF WE DON'T CRACK

UP ISLAND INHABITED TOWN
AT NORTH END.”

But landing places were scarce—and
so was time. Choosing among several
beaches and a stretch of what looked like
hard sand between a beach and a low hill,
Eddie picked the latter, and signaled to
me that he was landing. I sent through
my last message to CMM.

“LANDING NOW SEE YOU TEN
MINUTES IF OK.”

I reeled in the antenna, opened all
switches, and went forward. Again I
threw the baggage in the radio shack. and
again I hugged the bundle of clothes on
my lap. Yancey went aft and braced
himself. I, too, grasped the cross mem-
ber above my head. .1 noticed that my
hands were perspiring—I had been work-
ing like hell for the last half minute—
and I figured I had better wipe them on
my knees or they'd slip like a greased
pig. At the moment, Eddie was slipping
the ship, about twenty feet off the ground.
I glanced down and the place looked bet-
ter than ever. So I didn’t bother wiping
my hands, and I turned around to re-
mark to Yancey:

“Hell, this is going to be a cinch.”

Eddie straightened out the plane—she
began to settle—the wheels touched—and
the Atlantic Ocean poured over the motor
and wind-shield. Things happened! There
was a queer grinding noise, discordant
cymbals and drums, two dull thuds, and
I was lying on my back, on the top of
the plane, with the spare parts, pistons,
rings, valves, guides, valve springs raining
down on me from under the seat I had
been sitting on a split second beiore!
Right in front of me, in the radio shack,
Yancey was standing on his head. He had
braced himself so well that he had gone
over with the plane! I bent my head
backward, and saw Burgin hanging upside-
down from his safety belt, like a monkey
on a trapeze. To my left, a half inch from
my head were the storage battery and
the dynamotor which had torn loose from
the floor—now the roof. I understood
the two thuds! Something salty—blood
or acid from the battery I figured—was
trickling down my face. I considered my
probable disfigurement, until I realized
that it was sea water, scooped up by the

_heater in the floor, now dropping down

from above.

The door was jammed, Yancey, who
had by now righted himself, crawled
through the window and opened it from
the outside, and we all slipped out upon
the wing, none of us hurt beyond a few
cuts, bruises and a general shaking up.
We had landed in a swamp. Those smooth
hard sands were two feet under crystal
clear water! The wheels had not turned
over once!

A few minutes later we had tossed some
of our luggage from the plane, now filled
with a foot of water, to a dry spot be-
yvond the wing tip. As I sat on a bag.
gazing mournfully at the “Pilot Radio,”
ignominiously on her back, I saw a puff
of smoke rise forward, where the gravity

(Continued on page 853)
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an adequate degree of movement between
the poles. And on the dimensions of the
working system of the pickup depend to
a large extent the frequency character-
istic and necessary stiffness of the device.
Voltage requirements are a very important
limiting factor in pickup design.

Characteristic Curves

An English magazine not so very long
ago published curves of 30 different makes
of pickups. These included a great vari-
ety of types. There were four-pole, three-
pole and two-pole systems, there were
rocker armatures, tongue armatures and
needle armatures, there was nearly all the
variety which the combined English, Ger-
man and American markets afford in the
way of pickup designs. But in spite of
all this variety in construction, there was
a surprising uniformity in the curves. Of
course, many of the pickups were of dis-
tinctly poor design, so that they would be
in any case ruled out of consideration,
but as for the remainder, there was not
one which stood out enough from the
others to be worth bragging about.

Types of Pickups

In Fig. 5 is shown a sample of three
of these curves. Each represents a dis-
tinct type of pickup. One is of the two-
pole type, with a tongue armature, an-
other is of the usual American type, and
the third has a three-pole system. These
three devices differ radically in construc-
tion, yet the frequency characteristics are
nearly identical. One of the three shows
a marked resonance peak, but this is due
simply to light damping. As the damp-
ing buffers are usually adjustable in some
way, it is possible for the user to regulate
the amount of resonance to suit himself,
so that one could, in fact, adjust most of
the better pickups in such a way that
there would actually be no material dif-
ference whatever in the frequency re-
sponse. That is, assuming that the re-
sonance points in all the devices used is
located in the same region.

This fact emphasizes the point made
above, that a pickup is essentially noth-
ing but a damped vibrating reed operat-
ing in an electromagnetic system. There
is no opportunity for the innumerable hills
and dales which characterize loudspeaker
curves. The pickup response may be anal-
yzed into slope, trough, peak and cut-off.
As it is difficult, for reasons above sug-
gested, to obtain uniformly accurate pick-
up readings below a frequency of about
200, we may take this as a starting point.
The ratio of the value at 200 to the value
at the bottom of the trough is for pickups
resonating between 3000 and 4000 usu-
ally about 2.5 to 1. The ratio of peak
to trough is a matter of damping adjust-
ment. This ratio should preferably be
less than 2 to 1. This is the only factor
which is subject to material variation.
The cut-off point can be influenced only
by changing the point of resonance.

Owing to the high output and low stiff-

ness generally required in this country. it
has become the usual practice here to al-
low a very high resonance peak. Ameri-
can pickups generally have a character-
istic about like curve 3 on the curve sheet
we have just been considering. One ef-
fect of allowing considerable resonance is
to broaden out the trough and to lower
the 200 to trough ratio. The curve does
not look very pretty, but it is considered

the best compromise between stiffness and |

damping for the given voltage require-
ments. The trouble is that “stiffness” and
damping are with present designs co-
related. This is due to the use of rub-
ber for damping purposes, which must be
applied in quite heavy doses in order to
obtain full damping. That is, when ap-
plied with sufficient pressure to eliminate
the resonance peak, it renders the arma-
ture system stiff for the low frequencies.
}\'hal is needed is a more selective damp-
ing substance, which would absorb the vi-
brations at the upper end of the scale,
where resonance occurs, without greatly
affecting the freedom of armature move-
ment at the lower end.

Design Possibilities

It is of course obvious that the possi-
bilities in pickup design have not been
exhausted by the instances here cited. It
is possible to design pickups with a single
mountainous peak in the middle of the
scale. Or one can make electrostatic
pickups which have a drop in their char-
acteristic almost directly proportional to
the rise in frequency. But such possibili-
ties are not desirable.

Sydney, Rio and Sharks
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tank was located under the instrument
board. One of our six tanks blew up
before Yancey was altogether clear, blow-
ing off the skin of his right arm. An
hour later only a pall of black smoke, and
what was left of the plane, marked the
scene of our crash.

The skeleton of the plane still lies there
on its back—black and rusty against Ex-

uma’s sands. May the tropic rains fall
warm and sweet upon her.
Atterrizaje suave!l
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RCA INSTITUTES
frains men in

RADIO

EN who need radio training . ..

who wish to know all about
radio servicing, operating, radio
telephony and telegraphy and broad-
casting can quickly obtain this val-
uable knowledge through RCA
Institutes and its famous Home
Laboratory Training Course.

Radio Instruction by
America’s Oldest and Foremost
Radio Training School

You can study at home in your spare
time or at any of the RCA Institutes
resident schools throughout the coun-
try. Thorough and reliable training
given you. As a student you also
receive the complete RCA Institutes
Laboratory Equipment . . . enabling
vou to easily solve radio problems
at home in your spare time. This is
the recognized way to speedily ac-
quire the commercial knowledge and
ability demanded in Radio today.

Free Book for Ambitious Men
Send for this free book . . . many
pages of pictures and text giving
full details about the Home Labora-
tory Training Course . .. the RCA
Institutes Laboratory Equipment
. . » RCA Institutes and the noted
staff of instructors . . . that have
helped thousands of men to make
good in Radio.

RCA

INSTITUTES. Inc.

RCA INSTITUTES, Inc.,
Dept, E.X.-3
76 Varick St., New York, N.Y,

Gentlemen: Please send meyourbig
FREE book which tells about the many oppor—
tunities in Radio and about your famous laboratory
method of radio instruction ¢t home,
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CELLO |

ADIO

MIDGET

Quadruple Screen Grid
With Tone Control

This beautiful Excello Radio assures excellent reprodu
tion—perfect in tone quality.
Complete catalog free on reguest

CELLO

e

PRODUCTS CORPORATION

4832 West 16th St. Cicero, Illinois
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RADIO TRADING CO.

27 West Broadway, N. Y. C.

Repairing

A

Catalog yours by return

MASON, FENWICK & LAWRENCE
PATENT LAWYERS

Court Practice Washington, D. C.
Established 70 years. Send sketches.
Electrical, Aeronautical, Refrigeration and Chemical
Inventions carefully handled. Practice before the
U. 8. Courts and the Patent Office. Prompt and
careful service. Write us, Protect your inventions.

TRADE MARKS REGISTERED

MILLION PARTS

Farrand Inductor Dynamic Unit ..$1.59
Coil for above as replacement, also a very

good (300 ohm) R. F. choke .25
Paper for inductor speaker.. 20
Experimenters, repairmen ask for new

Price List
EXPERIMENTERS RADID SHOP
129 West Street New York City

| ments at Berne, channelling, etc.,

All Radio Is Not
Broadcasting

( Continued from page 831)

will no
doubt be dealth with further by the next
International Conference scheduled to be
held at Madrid in 1932. It is somewhat
of an undertaking to revise or change the
world-wide regulations, ordinarily requir-
ing five years, but the representative
radio engineers and Governmental of-
ficials of this country are taking a leading
part and great progress is being made.

Following the Washington Radio Con- |

ference of 1927, presided over by Presi-
dent Hoover, then Secretary of Com-
merce, and attended by General Saltzman,
now Chairman of the Radio Commission;
and the late Admiral Bullard, a former
Chairman, came the first technical com-
mittee meeting at the Hague in 1929.
The next or second session of that com-
mittee will be held in 1931 at Copen-
hagen, prior to the International Radio
Conference at Madrid the following year.
The third C. C. I. R. committee meeting
will be held at Rome in 1933.

As all international regulations are
based upon treaties, changes in which
may only be initiated by the conference
itself, it is seen that the Treaty of 1927
may not be changed or amended until
the Madrid Conference in 1932—five
vears later.

The art of radio communication is fast
developing, the need for more channels is
being manifest already and some jealousy
exists among nations. Generally the
world’s quota list is already more than
four hundred per cent over subscribed,
and yet each country is finding need for
additional commercial channels, conse-
quently the International Bureau at
Berne, charged with listing assignments by
countries is kept awful busy. The bands
of carefully specified and separated chan-
nels cannot well be extended. All serv-
ices are becoming crowded. The practical
spectrum cannot now be further expanded.
Therefore, the channels must be placed
closer together, improved and efficient
operation maintained, and definite regu-
lations promulgated to the end that
enough stations may operate in general

| public interest to make for better inter-

L

national contacts and understanding
through quick and reliable communica-
tion.

There is another public radio service
besides
international communication; namely,
public point-to-point domestic service,
under which stations located within the
confines of the United States communi-
cate with other similarly located stations,
paralleling to a large extent the well-
known wire systems of the telegraph and
telephone companies, These services
have come into being only recently, but
today there are several companies offering
such domestic radio service and a few
others are contemplated. Among the
companies operating these circuits are:
Mackay, RCA Communications, Globe
Wireless and Tropical Radio. The Inter-
city Radio Telegraph Company has cases
pending in court.

(Continued on page 856)
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20 Hudson Street

WANTED MEN
To M:mufactuu Metal Toys and Novelties

< Big demand for 5 and 10c store
Noveltles, Ashtrays, Toy Sol-
diers, Animals, Auto Radiator
Ornaments, ete. We cooperate
in selling goods you make; also
buy these from you. Small in-
vestment needed to start and we
help you build up. WE FUR-
NISH COMPLETE OUTFIT
and start you in well-paying
business, Absolutely NO EX-
PERIENCE and no special
place needed. A chance of &
life-time for man with small capital. Write AT
ONCE If you mean strictly business and want to
handle wholesale orders now being placed.
METAL CAST PRODUCTS COMPANY, Dept. 12

1696 Boston Road, New York City
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International Typewriter Exch., n-m. 383,
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In March
AMAZING STORIES

THE THING THAT WALKED IN THE
RAIN, by Otis Adelbert Kline. Although
discussion on glands has passed the “parlor
fad" period, the subject continues to be of
enormous speculative interest to scientists who
are interested particularly in endocrine and
thyroid glands. Much has recently been estab-
lished as fact in the field of possibilities, but
the science of glands is still in its infancy and
much can be expected in the near future. Our
well-known author hardly needs any intro-
duction to our readers. Apparently he has
made a study of his subject, and he gives it to
us in a most delectable manner.

ON THE MARTIAN LINER, by Miles J.
Breuer, M.D. Mysterious offenses will un-
doubtedly not stay confined to the earth, when
space-travel, or even air-travel, has gained its
logical advancement. Detectives, too, will find
a new sphere for their activities.

THE VALLEY OF TITANS, by L. A. Esh-
bach. The many hundreds of our readers who
Have been clamoring for more of Merritt will
welcome this scientific fiction gem, so reminis-
cent of Merritt, which goes once more, though
in an ingeniously new way, into the possibili-
ties of ruling intelligences that are not housed
in what we know as the human body.

THE EARTH'S CANCER, by Capt. S. P.
Meek, U.S.A. Our well-known author is ob-
viously not immune to the all-prevalent interest
abroad in the subject of this malignant disease.
Far from being a medical treatise, Capt. Meek's
offering is an absorbing tale based on the defi-
nite findings of our medico friends who devote
their lives to the study of this subject.

TELEVISION HILL, by George McLociard,
(A Serial in 2 parts) Part IL Here's a sub-
ject for competition! Will we travel to the
moon and the other planets of our universe or
will we get our first-hand information first
through television? There is no doubt about
it! “Television Hill" is extremely thought-
provoking.

AND OTHER SCIENTIFIC FICTION.

V2 Price

“)
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Navy’s Communication Reserve
(Continued from page 798)

perfect copy that they can make. These
copies are sent to the American Radio
Relay League at Hartford, Connecticut,
where they are tabulated and classified
and in due course, the names of the
twenty-five winning amateurs are an-
nounced and each of these receives a
personal letter of appreciation from the
Secretary of the Navy.

The mission of the Naval Reserve is
to procure, organize and train the officers
and men necessary in the event of war
or national emergency for the expansion
and operation of the United States Fleet
and Naval Transportation Service. The
mission of the Volunteer Communication
Reserve is to procure, organize and train
the officers and men necessary for the
expansion and operation of Naval Com-
munications in the event of war or na-
tional emergency. Those men who have
become members of the Communication
Reserve and are giving their time and ef-
fort, no matter how limited, are prepar-
ing themselves in time of peace for de-
sirable assignments at some future time
when they may be needed. In the mean-
time, I know of no greater pleasure than
participating in the radio drills and con-
tacts of the Communication Reserve. I
believe it is safe to say that we have on
our rolls at the present time at least a
thousand or more of the most prominent
amateurs and best qualified operators in
this country.

No one can help but get a thrill from
listening to the wvarious control stations
answer the roll call during the national
emergency drill. They are called one at
a time beginning with stations in the
State of Maine and progressing down the

HAVAL RESERVE RADIO NETWORK
NKF

(NAVY DEPT. SENIOR CONTROL
5TA.ON 4045 K.C)

I

RESERVE MASTER AND ALTERMATE CONTROL $TAS,
(SUCH AS NDA-NDB-MNDC ON-4045 HL)

I

REGULAR MAVAL DISTRICT SECTION H'DOTRS. STA'S.
RADID STATIONS [AMATEUR)

(SUCH AS NAD~MNAK- (SUCH AS WIBIG—W:
MAI ON 4045 KC) O 3500 TO 2000 ML,

UNIT H'DO'TRS, STATIONS
500 TO 4000 KCL.)

FLEET MAVAL RESERVE fom 2
ARMORY STA'S, AMATEUR

l'sur.k AS WEICAA ==
W2CAB - W2CAM OH
3500 TO 4000 HC.)

INOIVIDUAL _AMATI
{om 3500 TO CODD I-C)

This chart is illustrative of the organiza-
tion of the Naval Communication Reserve

Atlantic Coast, across the Gulf, up the
Mississippi Valley from the Great Lakes
through Missouri and Oklahoma to the
West Coast and thence through California
to the State of Washington. Stop and
think what this means. These officers and
men are in this organization because of
their love of radio and the thrill that
they get from the service.

The Navy Department upon its part
appreciates very highly the splendid in-
terest and service that is being given and
is cooperating with the Communication

“radio station” trucks

One of the portable
of the U, S. Naval Reserve

Reserve in every possible way. To quote
Captain S. C. Hooper. U. S. .\';wy. Di-
rector of Naval Communications, “The
Navy is proud of the fine work being
done on a voluntary basis by our Com-
munication Reservists.”

e S0 P S —
“The Mighty Mite”
(Continued from page 846)

List of Parts

2 Hammarlund mica midget balancing
condensers, 90 mmfd. capacity (C4A.
C5A).

1 .00025 mid. variable condenser, United

Scientific Laboratory or equivalent
(C1).

2 audio-frequency transformers, type
260A Silver-Marshall or equivalent

size (T1, T2).

four-prong type 216 Pilot sockets (V1,

V2, V3, V4, V3, V6).

2 tuning coils to specifications (L1 and
L2

4 intermediate-frequency coils, to speci-

fications or Blan Radio (if manufac-

tured coils are used remove 10 turns from

two coils for L4 and L5 and 80 turns

from another for L6) L3, L4, L5 and

Lé.

2 r.f. chokes, 80 millihenry, Pilot neutro-
cap or equivalent (RFC1 and RFC2).
r.f. choke, 90 millihenry, National Com-
pany or equivalent (RFC3).

5 by-pass condensers, .5 mfd., Aerovox
type 260 or equivalent (C8. C9, C10,
Ci1, C12).

moulded mica condensers. .00025 mfd.,
Aerovox or equivalent (C2 and C6).

moulded mica condenser, .0005 mfd.,
Aerovox or equivalent (C7).

6

-

—

L= ]

=

[#51

midget moulded mica condensers. .0005

mfd., Aerovox or equivalent (C3, C4,

Cs).
(Continued on page 860)

No. 245-A

Set and Tube Tester

Newly designed to meet the servicing
needs of all types radio receiving sets,
Used by experts, Adaptable for every
kind of socket test. Also continuity
of circuits, a.c—d.c., and all tubes in-
cluding screen-grid and rectifier.
Checks line voltage. Charts for re-
sistance and capacity with full instruc-
tions furnished. Accurate. (,ompaut
Simple to use. Durable steel case fin-
ished in beautiful baked enamel,

$ NET to  No. 245-A
Dealer No. 400
$20 List Each

If not at your jobber's
we will ship direct

Counter Tube Tester

A new tester that gives dealer and cus-
tomer the required tube value infor-
mation. Mutual conductance test all
tubes, including the new 2-volt tubes.
Simple to use. Accurate. Dependable.
Connects to A.C. supply. Attractive
baked enamel finish. All parts shielded.
Complete with up-to-date tube chart.

Send for catalog. Order your
testers now.

Readrite Meter Works

Established 1904
19 College Ave. Blufiton, Ohio
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‘‘How to Make It”’

ERE are new thrills awaiting

you—the thrills that come from
making and doing things you can
take pride in! Here, also, is real
recreation and profit!

Breakfast nooks—Fireplaces—Cedar Chests
—Modernistic Sideboards—Blow Torches—
Auto Accessories—Decorative Lighting Fix-
tures—Garden Fountains—Wood Lathes . . .
whether it's carpentry, plumbing, masonry,
electricity, “HOW TO MAKE IT” will tell
you what to make and do—and how!

Hundreds of things for your car, for mak-
ing your home more beautiful and comfort-
able, for broadening the facilities and use-
fulness of your own work shop!

Whether it’s repairing or working in met-
als, concrete, woods, stains, paints, piping, or
what have you—this handy book, the work
of our expert mechanics and engineers, tells
vou exactly how, in simple English and with
scores of clear pictures, diagrams and plans,

A Gift to You from
Science and Invention

We are offering you this unusual volume
free—with an introductory trial subscription
to Science and Invention—the magazine of
fascinating fact! In no other magazine will
you find such an array of absorbing, authen-
tic, thrilling information from all fields of
popular scientific achievement.

New developments in radio—in aviation—
in all the crafts from the four corners of the
earth! A complete survey of the needs in
industry and science, with the latest news
and description of what has already been
accomplished. A “made-to-order” guide
and starting point for the experimenter and

FREE!

With 6 Months of
“cience and

Here’s just the book you've been waiting for.
TO MAKE IT—WRINKLES, KINKS, FORMULAS”
—the complete all-around guide for practically every
kind of repairing and construction.
aid to the man or boy who feels the urge to see use-
ful finished articles take shape as the combined result |
of skillful hands and brain!

) Invention
All for Only $1.00

“HOW

A common-sense

the seasoned inventor. Science and Invention
is the only magazine of its kind!

And a Big Cash Saving!

Amateurs and experts in all lines—hun-
dreds of thousands of them, have bought

F
!

this “How to Make It” book at a substan- |

tial price—and thousands of others have
subscribed for Science and Invention without
thought of a gift.

BUT—We have arranged tc ship you this
useful book, postpaid, absolutely free of
charge, and at the same time we will enter
your subscription to Science and Invention
six full months (regular walue $1.50) for
only $1.00. But don’t delay! To get the
book FREE and six big issues of Science and
Invention at a 3314% saving over the single
copy cost, mail the coupon while we still
have enough books on hand!

Send for Your FREE
“How to Make It” Book—TODAY!

L i AT T R el iy
| SCIENCE AND INVENTION, Dept. 2403

l 381 Fourth Avenue, New York, N. Y.

| Gentlemen: Ship me, ENTIRELY FREE,

| prepaid, the wvaluable handy book, “HOW

| TO MAKE IT—WRINKLES, KINKS,

| FORMULAS"—and enter my subscription

I for the next six big issues of SCIENCE
|

|

I

I
|
|
|
I

|

|

|

|

{

|
AND INVENTION at only $1.00 which I |
cnclose, }
Name }
|
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All Radio Is Noz

Broadcasting
(Continued from page 854)

Stations of this type are assigned
channels lying in the so-called “Conti-
nental Band,” or frequencies between
1500 ahd 6000 kilocycles and to a lesser
extent in the low frequency band of 165-
195 kilocycles. There are one hundred
and forty-five fixed service channels in
the “Continental Band” and most of them
are used here, in Alaska or the Hawaiian
Islands. The channels allotted to these
fixed services may be observed in Gen-
eral Order 74, and in the Commission’s
Annual Reports for 1929 and 1930.

Four cases now before the Court of
Appeals of the District of Columbia are
of especial interest to those concerned
in, or contemplating entry into, what we
may term domestic, public radio services.
These appeals arose from decisions of the
Commission refusing to license certain
stations for point-to-point service in Con-
tinental United States:; arguments are ex-
pected to be heard in the near future and
decisions of this court are expected to
clarify the situation. In the meantime.
however, the Commission is restrained
from opening up this type of service as
extensively as was expected. The appeals
include those of the Intercity Radio Tele-
graph Company, Wireless Telegraph and
Communications Co., RCA Communica-
tions, Inc., and Mackay Radio and Tele-
graph Co.

Certain other appeals before the same
tribunal include those of alleged private
as against public interest, and indicate
that the Commission does not intend to
grant licenses to private individuals or
companies for their own use.

In view of these pending cases, the
Commission has made only minor changes
in assignments in the band reaching from
1,500 to 23,000 kilocycles.

The use of certain of the trans-oceanic
channels above 6000 kilocycles has been
authorized for domestic communication
in instances where such use will not cause
interference with the systems of other
countries. This has enabled some of the
trans-oceanic companies to communicate
over-long distances, such as coast to coast
in this country. During the past year
the band above 23,000 kilocycles was
opened for commercial service to United
States stations for the first time, when
the Mutual Telephone Company of
Hawaii was authorized to use channels
between 34,000 and 54,000 kilocycles for
radio telephone service in the islands.

Other services of the fixed class are
emergency service, granted to power and
light companies wherein one frequency is
used jointly, with a limit of 500 watts
power. These circuits are used only when
other means of rapid communication fail.
There are now some forty stations of this
type licensed. A few channels have also
been allocated to the agricultural inter-
ests, but to date only the California State
Marketing Association has opened such
service.

(Continued on page 857)
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Frequency Measurements and Meters

(Continued from page 782)

Referring again to the circuits of Figs.
6 and 7 it will be noted that the plate
voltage is less than the screen-grid volt-
age. It is only under such conditions
that the negative resistance effect is ob-
tained. Some curves, on the type -24
tubes, taken from a recent General Radio
Experimenter, illustrated this point. These
curves, given in Fig. 8, show that with a
screen-grid voltage of 75 that the plate
current increases as the plate voltage is
decreased over a range in plate voltage
from about 10 to 40 volts. With screen
voltages of 75 the plate voltage should
therefore be about 20 or 30 volts; screen
voltages of 67 require plate voltages of
not more than about 20 or 23 wolts.
Slight changes in voltage can be taken
care of in the circuits of Figs. 6 and 7 by
always adjusting the 2.000 to 3.000-ohm
potentiometer R to give the same read-
ing on the 10 ma. meter M connected in
series with the screen grid.

A General Radio Company precision
wavemeter

In using the oscillating wavemeter cir-
cuits we must depend upon beat notes
for indications. To determine the fre-
quency of a signal the oscillating wave-
meter can be brought near the receiver
and the wavemeter dial varied until zero
beat note is obtained between the signal
and the current from the wavemeter.
Under such conditions the wavemeter’s
frequency is the same as that of the sig-
nal. To check a transmitter the signal
from the transmitter can be picked up on
a monitor (described later) and the os-
cillator wavemeter adjusted to zero beat
with the transmitter signal.

Indoubtelly, the best standard of fre-
quency which the experimenter, the short-
wave experimenter particularly, can use
is a quartz crystal whose fundamental
frequency is known. A quartz crystal
when placed in a circuit such as that in-
dicated in Fig. 9 will generate not only
its fundamental frequency but additional
harmonic frequencies as high or even
higher than the twentieth. All of these
harmonics of course bear a fixed relation
to the fundamental frequency of the crys-
tal. The second harmonic has a fre-
quency exactly twice as great as the fun-
damental. The third harmonic has a fre-
quency three times the fundamental, etc.
If an oscillating receiver, the old stand-by

three-circuit tuner for example, is placed
near the crystal oscillator a number of
beat notes or heterodyne whistles will be
heard in the phones connécted in the
plate circuit of the oscillating receiver.
These whistles or beat notes are due to
the fact that the currents being generated
in the receiver are beating with the cur-
rents being generated by the crystal. As
the frequency of the oscillating receiver
is brought near that of the crystal (or
any of the harmonics of the crystal) a
high-pitched note is heard and, as we
continue to tune the receiver this note
gradually decreases in pitch until it reaches
zero and then again begins to increase.
Because of the many harmonics gen-
erated by a quartz crystal oscillator it can
be used very effectively in calibrating
wavemeters. For example, suppose we set
up apparatus as shown in Fig. 10 where
we indicate the crystal oscillator, a single-
tube oscillating receiver with a milliam-
meter M in the grid circuit and the wave-
meter to be calibrated. The receiver cir-
cuit constants should be such that the
set can be made to oscillate at the fun-
damental frequency of the crystal and,
by listening in the headphones as the set
is tuned, this frequency can be found by
a beat note which will be very loud. If
the coupling between the crystal oscillator
and the receiver is too close this beat note
will not gradually go to zero but will “pull
in” and it will be difficult to find the exact
setting for the tuning condenser on the
receiver. The remedy of course is to
increase the separation between the crys-
tal oscillator and the receiver until a very
smooth beat note is obtained, which will
permit the tuning condenser on the re-
ceiver to be accurately adjusted to zero
beat note. Now bring the wavemeter
to be calibrated within a short distance of
the oscillating receiver. At the same
time we should listen on the headphones
(Continued on page 358)

—_—

All Radio Is Not
Broadcasting
(Continued from page 856)

An up-to-date list of all effective Gen-
eral Orders was printed in an article in
the January issue of Rapro News, but
since then the following have been issued:

98—Broadcast studio requirements,
amending G. O. 28.

99—Aeronautical regulations, repealing
G. 0. 94,

100—Marine Relay Regulations.

101—Extension of Point-to-point and
other licenses until Spring of 1931,

Another valuable source of pertinent
1nf0rmat|0n is the monthly Radio Serv-
ice Bulletin, which publishes all Federal
Radio Commission orders, corrections to
call letter lists, new assignments and
records all radio stations licensed, It
also contains many items of information
of value to the radio-minded public.
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MEN WANTED

20 to 35 years old

First Lesson Free'

Broadcasting

Television See how easy

“Talkies”” to learn

Manufacturing ;

Cosviice See how quickly you can
kvl get ready for well-paid

Sales ositions in fastest grow-

Auto-Radio ing, most prosperous in-

Aviation duser:

demand right now
from employers for broa cast operators, test-
ers, ms;wcmrs service-men,designers,installers,
and ““trouble-shooters”.

$40 to $75 a week—and more!

With free radio lesson we'll send you our amaz-
ing combined training and employment agree-
ment—good for help in securing a beginner’'s
job when you're only half way through. Guar-
antees you help in finding a position, satis-
factory in salary, after you finish, or money
refunded.

A World of Opportunities

to Choose From
Rockefeller is building a $500,000,000.00 “radio
center” in New York., 20,000 movie theaters
have gone “‘talkie”. Auto-radio is selling like
wild-fire. Midget sets are selling at rate of
10,000 a day! Aviation, television, servicing,
sales—all these mean highly pald jobs and
plenty of them. All you need to get one is the
kind of training we give you, backed by a real
placement service.

Lesson FREE!
Mail Coupon

for free radio lesson and
book of thrilling facts
about this wonder-industry
and how to “break in.”

American School
Dept. R-380, Drexel Ave. &
58th St., Chicago

RADIO TESTER
GIVEN

$20.00 set analyzer
and trouble-shoot-
ingjob-ticketsa part
of this training with-
out extra charge.

THE AMERICAN SCHOOL

Dept.R-380, Drexel Ave. & 58th 5t., Chicago
Please send without cost or obligation, free radio lesson
and job ticket and radio bulletin.

IR - o e e s e ] P/ PR,
Bl casasss - L SEe
CH e ARSI, =L - e

Up-to-the-mintite offerings s low-
ast wholesals prices. Includes now-
est Tone Control, Boreen Grid
Superheterodyne, Radio - Phono-
graph combinations, short wnve
receivers, sutomobile radios, Pube
lie address, sttructive walnut son-
soles and latest necessories, parts
and kite. Don't buy until you ses
our big eatalog.

Western Radio Mfg.Co.
128 W.Lake St. CHICAGU




WOR LD.

AN

A new radio thrill for you! Listen in DIRECT
to London, Paris, Berlin, Buenos Aires and
other broadcasting stations throughout the
world via short waves. Enjoy unigque foreign
programs from strange lands. Your ordinary
recelver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
650 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postecard and ask us to send
vou this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockles must be
accompanied by $1.00 deposit. Foreign coun-
tries must remit in full, Order today!

NEW RADIO BARGAINS

Low Power Transmitter adaptable for phone or
code. With plug-in coils ........... e A 514.75
Auto Radio—Uses 3—224, 2—227 tubes and 1—245
power tube, single dial, tremendous volume,
Compact. Fits any car. We guarantee this set
to perform better than sets selling up to $150.. 20,00
B Eliminator, Bone Dry, with 280 tube, 180 volts,
will cperate up to ten tube set, fully guaranteed. 6.75
AC—A B C power packs .... 8.75
Tubes: UX type, 30-:1 acement s:uxranlee. No. 210,
$2.25; No. 250, $2. \0 281, $1.85; No. 245, $1.25;
No. 224, $1.25; No. ‘”7. 75¢; No. 226, 65¢; No. 171, 75e.
International Microphone, two-button, for publie
address systems and transmitters, speech or
I A P L T e T L e T $9.75
WRI‘I‘E FGR Bml" CATALOG
CHAS. HOODWIN CO,
4240 Lincoln Ave,, Dept, C-3, CHICAGO

RADIO OPERATORS
and STUDENTS

Learn Code quickly at home
through  Junior Course Secien-
tifie  Code  Instruction, or
DOUBLE Code and Typing
Speed through Advanced Course
and Radio-Touch Typewriting.
We've trained thousands during
our 19 wyears as only Code
Specialists in field. You re-
ceive personal instruction from
W. H. Candler, Mr. Candler, world's leading
World's Leading 2uthority whose original meth-
Authorityon ods have developed fastest op-
Code Training ¢rators, including former
champion, T. R. McElroy whose
specd wasz 59 wpm. “'e_help
you get your “‘ticket’” quickly, easily and inex-
pensively. Write TO-DAY for particulars.

THE CANDLER SYSTEM CO., Dept. N-3
6343 So. Kedzie Ave., Chicago, Ill.

SPEAKER

CHASS|g
W Identical 1hu‘»i= a3
M used in R, A,
il Model 1008 aml 103
il maznetic speakers. Note
il built-in output tranz-
former—huge magnet—
self baffiing metal hous-
Ing. Delivers great
velume without rattling
or distertion! 8" di-
ameter—415" deep.

M SET ANALYZER—TUBE TESTER

Resembles in appearance and con-
struction most expensive and most
elaborate testers. Tests lpush-
Price jyy¢10n prlnrlple) 0-7, 0- luﬂvo %E

]395 -90, 0-100 D,C. mills.; 0- y
0-500, Dl" Volts. Tests all type
% tubes, Complete with eontinuity
test cables, other test Irmh. rlips.
leatherette case 7187 x 9"
RADIO URPLUS CORP.
56 N. Vesey St. New York

DAYS FREE
BEFORE YOU BUY

Factorytoyosu.Saveto 509, onlatest
Screen Grid Electric or Battery
Radio. Gei'Send No Money' Offer.

Radio
Amazing bargains direct from
big, old reliable factory. Don't
buy unless 30 days' use proves
entire outfit unbeatable at up to

twice our price for tone, selec-
All _tivity,distance, power.1 yr. guar.

al
hcut t FREE! Ssnd for ucugrﬁlpanx:
Hldwest Radio Cor oration
IIth Successful anpr
E04-DM, Mirsco Dept., Cloclnoati, Obio
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Frequency Measurements and Meters

( Continued from page 857)

to determine if the tuning of the wave-
meter is affecting the frequency being
produced by the receiver. If such an
effect is taking place a beat note will be
heard as the wavemeter is brought near
the resonance. For most accurate results
it is essential that the wavemeter be
placed far enough away from the oscil-
lating receiver that the receiver keeps to
zero beat with the crystal as the wave-
meter is tuned through resonance.

If the tests are carefully made it will
be possible to very accurately adjust the
dial on the wavemeter to the point corre-
sponding to that at which the meter in
the grid circuit of the receiver shows a
dip. Since the receiver had been pre-
viously tuned to the fundamental fre-
quency of the crystal oscillator it follows
that this point on the wavemeter corre-
sponds to the frequency of the crystal.

Now, as we listen carefully in the head-
phones the r.f. being produced now by the
oscillating receiver should gradually be
increased—which means that the dial will
have to be turned in a direction such as
to decrease the capacity of the tuning
condenser. Another beat note will be
heard which will be due to the beat be-
tween the oscillating receiver and the
second harmonic of the crystal and at
the point of zero beat the receiver will
therefore be oscillating at a frequency
exactly twice the fundamental frequency
of the crystal.

The procedure then is to again bring
the wavemeter near the oscillating re-
ceiver and adjust the wavemeter dial until
a dip is obtained on the meter in the re-
ceiver circuit. This gives a second point
on the wavemeter calibration. We then
proceed to tune the oscillating receiver to
the third harmonic of the crystal, then
the fourth, fifth, etc., each time finding
the corresponding point on the wave-
meter.

A piezo-electric oscillator, a device
which maintains constancy of fre-
quency

It is best to plot calibration curves of
the wavemeter as each point is obtained
and if the measurements are correctly
performed a smooth curve will be ob-
tained. Incorrect points on the wave-
meter may be obtained due to adjusting
the receiver such that one of the har-
monics it generates beats with one of the

harmonics of the crystal. But such cali-
bration points will not fall in line with the
other points previously obtained and in
this way the errors can be detected.
After the main points have been plotted,
intermediate points can be obtained by
making use of these beats between har-
monics of the receiver and crystal.

It may soon be found that the receiver
can no longer be tuned so as to make its
fundamental correspond with the desired
harmonic of the crystal, thereby making
it necessary to change coils in the receiver.
The change in coils is accomplished
without difficulty by noting the point
where the preceding harmonic was tuned
in on the wavemeter and then adjusting
the receiver with the new coil so that its
frequency corresponds to this last point
on the wavemeter. This, of course, ne-
cessitates some overlap in the ranges of
the various coils used in the receiver.

In calibrating oscillating wavemeters
the procedure is somewhat simpler in that
we need merely to pick up the desired
crystal harmonic on the receiver and then
adjust the dial of the oscillating wave-
meter to give zero beat note with the
crystal signal. Such tests are best car-
ried out with the receiver in a non-
oscillating condition.

The crystal circuit by itself is of
course an excellent wavemeter and it
finds general use in modern broadcast
stations not using crystal controlled trans-
mitters. In such stations a crystal os-
cillator perhaps with headphones or an
audio amplifier coupled to the plate cir=
cuit is used so that the beat note between
the transmitter and the crystal can be
heard. The transmitter can then be held
to a frequency that will give zero beat.

The amateur not only has to assure
himself by means of some frequency

(Continued on page 859)

High-Voltage Paper
Condensers

A line of high-voltage paper dielectric
filter condensers for more severe oper-
ating conditions than those encountered
in the usual broadcast receiving circuits,
is announced at this time by the Dubilier
Condenser Corporation of New York City.
These condensers are being adopted
largely by various laboratories, univers-
ities, radio tube manufacturers, makers
of public address system equipment, and
others who require the highest quality
condensers in obtaining dependable re-
sults. The present Dubilier high-voltage
capacitors are provided with special in-
sulated terminals to insure perfect insula-
tion on high-voltage operation. They are
available in 2 and 4 mfd. capacities at
600 volts D.C.; 1, 2 and 4 mid. at 1000
volts D.C.; and 1 and 2 mfd. at 2000
volts D.C.

)

'y
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Frequency Measurements
and Meters
(Continued from page 858)

meter that his transmitter is operating
within the desired amateur band but also
that its note is clean. This necessitates
that the amateur be able to listen to the
signal being sent out by his own trans-
mitter and has brought about the design
of a number of small units generally
termed monitors. A monitor consists es-
sentially of a simple single-tube receiver
mounted inside a shield and placed so that
it picks up only a moderately strong sig-
nal from the transmitter. By means of a
pair of headphones connected to the out-
put of this small monitor receiver the
operator is thereby enabled to listen to his
own transmitter. Shielding of the moni-
tor receiver is essential in practically all
cases since otherwise the signal impressed
on the monitor receiver would be so great
as to block it and nothing but a series of
thumps would be heard in the phones.
The circuit of a simple monitor receiver
is shown in Fig. 11 and it will be noted
that all the apparatus, including the bat-
teries, is placed inside the shield. In
some cases it may be found that the
phone cords pick up quite a bit of r.f.
and then it will be necessary to shield the
phone cords also.

It is not essential that the monitor
have the frequency stability and perma-
nence of calibration required of a wave-
meter. The monitor is merely used as a
check on one’s own transmission and it is
not a matter of serious importance if it
requires some slight adjustment each day.

In many cases it is a good idea to ar-
range for a double-pole, double-throw
switch so that the phones may be con-
nected either to the short-wave receiver
or to the monitor. In this way a quick
change over can be made from one to the
other and all transmissions can readily
be monitored; should anything go wrong
with the transmitter or antenna to cause
a frequency to change, the trouble is im-
mediately apparent.

———t e

The Service Bench
(Continued from page 829)

Improving the Bass on the 33
and 41

The lower frequencies may be empha-
sized on these models by inserting a con-
denser of suitable size between the plate
of the first audio tube and the chassis
ground. A .004 mfd. condenser is about
right. If desirable, a switch can be in-
stalled in one of the leads, so that either
tone may be selected. The higher value
the condenser, the more the bias,

Bug Chasing in the 44 and 46

Oscillation is generally caused by dirty
shield joints. This refers to both tube
and r.f. coil shields. These shields must
be on tight, and the clamps must fit
(Continued on page 863)

‘The Filtermatio Mle. Co. wishesto introduce a remarkable invention named

has, such as improving tone, reducing siatic, bringing In distance, in-
creasing volume and separating stations. Th

kit or
Designers
of the
Sextet
Special
described
in the
February
Rapio
NEws

Made
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introdueing

the new Duraum Superheterodyne—the
Magister circuit improved!

Available in

laboratory-wired form.

The Duraum is an A.C., 6-tube, single-
dial tuner, with a 245 push-pull audio
with a cast-aluminum chassis and per-
fectly shielded.

by Duraum Radio Corporation—

specialists in radio receivers.

DURAUM RADIO CORPORATION
135 Liberty Street

New York City

ALL PROGRAMS
Are Good With a

FILTERMATIC
FOR ALL RADIOS

POST
ONLY ST, 00 270
Entirely Automatic
No Bothersome Tuning
Improves Tone—Reduces Statie
Brings in Distance
Increases Volume
Prolongs Life of Tubes
Separates Stations
Send Cash or P. O, Moncy Order

Batisfaction Guaranteed or Money Refunded
AND NOW!

THE SUPER-FILTERMATIC $9.00
AERIAL OF THE FUTURE ';';?:“

the SUPER-FILTERMATIC, which takes the place of all pressnt type
Aerinls, in addition to having all the wonderful festures the Filtermatis

SUPER-FILTERMATIC
will never wear out due to its rugged cona ion, It is very compact
mensuring ooly 1%x2 inches, is absolutely directional, non-corrosive
It does not connect in the light socket; all A.C. hum and line noises are
eliminated, it is essy to install (one minute time required), no tools
needed, once fnstalled no further attention required. It in the equivalent
of an outside nerial 75 feet long and 50 feet high, more than sufficient
for the modern set. The SUPER-FILTERMATIC Is being Introduced
at the spocial low price of only $2.00 postpaid, Satisfaction gusranteed
or money refunded. Just stop and think, of the trouble and ezpense the
Buper-Filtermatic will save, if used to replace the expensive, unsightly
dangerous outside aerial. THE SUPER-FILTERMATIC IS THE

Tallest Hotel
in the World

46 Stories
High

Chicago’s

MORRISON

HOTEL
Corner Madison and Clark Sts.

The Morrison Hotel is clozest in the

city to stores, offices, theatres and
railroad stations. All rooms are out-
side with bath, running iee watsr,

bed-head lamp and Servidor.

AERIAL OF THE FUTURE.
Men & Dealers Write

SERVI CE forOur Attractive Offer

1,950 Rooms—$2.50 Up

Write or Wire for Reservations

4458 Frankford Ave. Pl . Pa.

FILTERMATIC MFG. CO;._‘Dept‘:_B-IO

A BIGGER JOB—and YOURE THE MAN

Are you hunt‘inﬁ a bigger job, or does the bigger
job hunt you? Why waste years learning through
routine work, when you can acquire in your spare
time in & comparatively few months the experience
and specialized knowledge which bring promotion
and salary inerease? Thousands of men have in-
creased their incomes by home-study business train-

ing under the LaSalle Problem Method. Let us show
you how you can do just as well or better. The
coupon will bring you complete information about
our “experience training” in the business field you
check, together with details of our convenient pay-
ment plan, Make your start toward that bigger
job today.

— e e e e s s s e e Pl Yourrself Through LaSalle] e e e — s e s s

LASALLE EXTENSION UNIVERSITY, Dept.394-R,CHICAGO

Please tellme about your salary-increasing plan for my adv

of **Ten Years' Promotion in Ong," all without obligation.
O Business Management
O Modern Salesmanship
O Higher Accountancy

O Industrial Management
O Modern Foremanship
O Personnel Management

i field checked. Send also copy
O Business English

O Commercial Spanish

O Effective Speaking

tin the b

O Traffic Management O Modern B

O Banking and Finance

s0r

O Railway Station Management O Expert Bookkeeping O Telegraphy

O Law: Degree of LL, B, 0 C. P. A. Coaching O Credit and Collection

O Commercial Law O Railway Accounting Correspondence
300 TN S e e S S et S A S e e SR S S S e e Pt
Bt I e e o e e e O e R e
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must be included at the above rate.

Objectionable or misleadi advert

Read Classified Advertising—It Pays

Advertisements in this section twenty-six cents a word for each insertion. Name and address
Cash should accompany all classified advertisements unless
placed by an accredited advemsmg agency. No advertisements for less than 10 words accepted.
not accepted.
should reach us not later than 1st of 2nd month preceding issue.

Advertisements for these columns

Agents

Patent Attorneys (Cont.)

Guaranteed Genuine Gold Leaf Letters anyone can put
on store windows, Large profits, tno rmous demand. Free
sampies. AMfetallic Letter (u, 422 N. Clark, Chieago.

e S i R | T A

Business Opportunities

FREE BOOK. Start little Mail Order Rn-.iue-;.‘.
Hadwil, 38-A, 74 Cortlandt Street, New York

A A

Correspondence Courses

Used correspondence school courses sold on repurchase
basis. Also rented and exchanged. Money-back guaran-
tee. Catalog free. (Courses bought.) Lee Mountain,
Pisgah, Alabama.

CORRESPONDENCE COURSES—Sald,

Bought, Ex-

changed, Hented. Bargaln Catalogue Free. Hanfling,
(-799 Broadway, New York.
R i T
Detectives
DETECTIVES. Work home or travel. Experience
unnecessary., FPartleulars free. Write George Wagoner,
2190-X Broadway, N. Y.

For Inventors

INVENTIONS COMMERCIALIZED. Patented or un-

patented. Write Adam Fisher Mfg, Co., 278 Enright,
8t. Louis, Mo.
= ——— ———— - T ey

Patent Attorneys

PATENTS—Write for Free Information, HOW TO
OBTAIN A PATENT and RECORD OF INVENTION-
or send Drawing or Model for Examination, Miller &
Miller. Patent Attorneys (former Patent Office
aminers), 1008-D0 Woeolworth Build New York: 262
MeGill Building, Washington, D. C.

PATENTS, TRADE MARKS—AIl cazes submitted
given personal attention by a member of the firm. In-
formation and booklet free, Lancaster, Allwine & Rom-
mel, 269 Ouray Building, Washington, 1. C.

PATENTS—Advice and booklet free. Hichest refer-
ences. Dest results. Prompiness assured.
Watson E. Coleman, Patent Lawyer, 724 9th Street,
Washington, . C.

PATENTS. TIME COUNTS
Seml sketeh or model for instruction: or write for free
book, *‘How to Obtain a Patent” and “‘Hecord of Inven-
tien"" form. XNo charge for Information on how to proceed.
Clarence A. O'Brien, Registersd Patent Attorney, 308-C
= avings and Commercial Bank DBldg., Wash-

1 applying for patents.

Illvelllors—‘-lmuld write for our Guide Book, “How to
Obtain a Patent,” and Record of Invention Blank, sent
Free. Send model or sketch of inventions for our inspec-
tion and Instructions fre Radio, Electrical, Chemical,
Mechanieal and Tradema Experts. Terms Reasonable.
Victor J, Evans & Co., 2 Ninth, Washington, D. C.

Radio
ECONOMETTE. An economic attachment for your
radia, of tubes. Protec rensive parts
from L Auto-
Sensitive

t
se  compartment  disconnects d
ily plugs in light socket §3
Raymond Mfg, Co,, Box

g short elreuits.
|r Postpald. Guaran-
58, Los Angeles, Cal.

Wanted—Men to work with National Radio Service
organization, No selling scheme. Radio Doctors, Inc.,

Dept. N, Essex St., Salem, Mass.
T T T L e
Song Poem Writers
SONGWRITERS! Advance royalty payments, new

talking pleture song requirements, ete.,
in our free Instructive booklet.
examined free.
way, New York.

COMPOSERS—VERSE OR MUSIC. Brilliant op-
portunity, Write at once. Van Buren, 2201 MeClurg
Bhlg., Chicago.

fully explained
Write today. Song poems
Neweomer Associates, 1674-VV Broad-

B ————

Wireles's

LEARN WIRELESS (Radio) and Morse Telegraphy.
School, oldest and largest; endorsed by Telegraph, Radlio,
Rallway and Government officials. Expenses low—ean
earn part. Catalog free. Dodge's Institute, Cour St.,
Valparaiso, Ind.

Build Your Receiver
With the Aid of
Blueprints!

supply of blueprints
the following

A limited
still available on
receivers ;

Now only 25¢ each

The Junk Box Short Wave Re-

ceiver.
Milk Shaker Special Receiver.

How to Construct the Pre-
Selector.

A Bloopless One-Dial Two-
Tube Set.

Write to Radio News, BLUEPRINT
DEPARTMENT, 381 Fourth Avenue,
New York City.

ACCOUNTING LESSON

New Revised Course
Now Ready!

Find out about it by
trying it free

Send for our new book,

“*The Accountant—Who he

iz, What he does, How to

become one,” and the first

leszon free of charge.
In reply please state age and position
INTERNATIONAL I.I:WI.IIT“TS SOCIETY, INC.

A Divi of the
ALFXA\'IDER HA\iILDON INSTITUTE
Dept, 166, 3411 So. Michigan Ave., Chicago

\ﬁm oy SHAPE your
NOSE

ey - -
7 F ¥
;  “wa Anita Nose Adjuster shapes flesh

=) and cartilage — quickly, safely,
"' painlezsly, while you sleep or

wark. Lasting_ results.  Gold
Medal Winner.

87,000 users,
= S
oK PAYE e

ANITA INSTITUTE, C21 Anita Bldg., Newark, N.J.

Doetors prafse it,
Write for FREE

Worite for our great Catalog chock full
of Bargains. Specials galore. Our
prices guaranteed lower than any
other house. Let us prove it.
Uncle Dave’s Radio Shack
115 No. Pearl St. Albany, N. Y.
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“The Mighty Mite”
(Continued from page 855)

1 500 to 50,000-ohm variable resistance,

Electrad Royalty type C (R10).

0 to 2,000-ohm wvariable resistance,

Electrad Royalty type F (R9).

2 Eby binding posts for antenna and
ground (B1 and B2).

loud speaker terminal jack. Eby

moulded bakelite (SP).

double-pole, double-throw Yaxley Imp

switch (S52).

1 single-pole,
switch (S1).

1 Hart-Hegeman power filament switch
(S3).

1 National metal precision vernier dial,
type VND.

1 Lynch pigtail 100,000-ohm 1-watt grid
leak resistor (R1).

1 Lynch pigtail 1-megohm »4-watt grid
leak resistor (R8).

6 Electrad pigtail resistors, as explained
in article for filament resistors (R2, R3,
R4, R5, R6 and R7).

4 Hammarlund aluminum slotted-corner
shield posts.

8 Hammarlund aluminum inner partition
slotted shield posts.

1 sheet aluminum 20 by 38 inches by

3/64 inch thick.

piece bakelite 314 by 2 by 14 inch thick

for condenser mounting plate.

3 feet 1 by ¥ by 1/16 inch thick angle
aluminum or brass.

Hardware, bushings and wire for battery
leads.

—

—

single-throw Yaxley Imp

Mike-roscopes
(Continued from page 832)

she would like to be if she could not be
a great actress, Miss Cowl offered, “A
second-rate actress then, but an actress
always!”

Jane Cowl thinks brains are more im-
portant to a woman than beauty. If she
had to choose, she’'d select the former.
“Ugly, brainy women have gotten further
than beautiful, dumb ones, you'll notice,”
she said. As to what a man looks for in
a woman, “My dear, I don't know.” said
Miss Cowl, in a melting voice. “I never
had time to find out. But I can tell you
what a woman wants in a man. It is
tenderness.”

Jane Cowl is married. She asked me

not to reveal her husband’s name. “It's so
private, don’t you think?" trilled the star.
“Why, I've been married ever since I
can recall. I don't seem to remember the
time I wasn't married,” said the beautiful
brunette, waving a Shakespearian arm at
me as she sat in the costume she had just
worn as Viola in “Twelfth Night.”
» Yes, she still has illusions. She wouldn’t
want to live if she couldn’t have them,
Miss Cowl affirmed. “There’s love here,
friendship there, you stretch your hand
out in the dark and find it,” she con-
cluded. But are finders keepers?
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Junior Radio Guild

(Continued from page 847)

9. 6a" — 13a' 4- 42’ + 3a° by 3a° —
23— a.

Applications

The following relations of alternating
current circuits are important in radio
designs:

(a) Resistance and inductance in se-
ries:

Fig. 10

In such a circuit as shown in Fig. 10
the current (I) in all parts of the circuit
is the same. The supply voltage (E) is
consumed throughout the circuit as fol-
lows:

(A) E1 = IR, the voltage drop across
the resistance.

(B) E2 = IXL, the reactive voltage
drop across the inductance. The relation
of the voltages throughout such a circuit
is as follows:

(C) E = VEI'+EZ2.

Substituting the corresponding values
(A) and (B):

E— v/ (IR)*+ (IXL)*
Simplifying:
CRY:E =

VR® 4 XL

The impedance Z is expressed as the
relation of \VR* -+ XL°. Thus:

(E) Z = vR* — XL~

Substituting in (D):

VAR XL ) =

(F) E = IZ, thus [ = —
Z

Let us analyze the tube circuit of Fig.
11. Such a tube is known to have inter-
nal plate resistance between the filament
and plate of r.p. Therefore. any im-
pressed alternating e.m.f., “eg’”” can be
said to work into an equivalent circuit as
follows: Fig. 12, where w. is the amplifica-
tion factor of the tube.

weg

From (F) I =

Substituting from (E):
®eg
[=—
Vrp' 4 XL®
Remembering that :
XL =2nflL
If rp = 10,000 ohms (an average plate
resistance of tubes) and L. = 100 hen-
ries, and f = 100 cycles
XL = 62,800 ohms
From (A) and (B):
E1 = I (10,000)
E2 = I (62,800)
And we see the advantage of designing the
inductance of the primary of the radio
transformer to have a large inductance so
that most of the voltage p eg will appear
across it.
(b) Resitsance and capacity in series:
As in the case of a resistance and in-
ductance in series, the supply voltage E is
consumed throughout the circuit, and
El1 = IR, the voltage drop across the
resistance.
E2 — IX., the reactive voltage drop
across the condenser.
Following the same procedure of analy-
sis, as shown above. we have
E =1vR*4 X
(c) Inductance and capacity in series:

Again, in the case of an inductance and
condenser in series, the supply voltage E
is consumed throughout the circuit, and
El = IxL, the reactive voltage drop

across the inductance.

E2 = Ix, the reactive voltage drop
across the condenser.

We have that the impedance of such a

circuit is expressed as:

Z = V/R® - x* where the total reactance
(X) of the circuit is Z = XL — Xc.
Since the resistance of this circuit is taken

as negligible

Z=yvx—X
we know that:
XL, =2nt L
1
Ne=
nfC
1
Therefore, Z =2 ni L —
2nfC
1
Let us suppose 2nfL =
2nfC

Therefore, the impedance Z would equal
zero and the current in the circuit would
be infinite. In practice there is always
resistance in the circuit, so the current
has some definite value directly propor-
tional to this resistance.

Let us analyze the tube circuit of Fig.
15 and show how the application of such
a series circuit of Fig. 14 is actually
used in radio.

The equivalent circuit of such a system
is shown as follows:

Current I will flow in the circuit and
divide at O, I, flowing through L, and I2
through C and L2 in series. These cur-
rents are determined by the formulas:

E
(1Y Hi=—

XL1

E E
(2) 2=—=

X XL2 —X.
Let L1 = 100 henries.
C = .25 mfd. = .00000025 farads
f = 100 cycles
L2 = 10.15 henries.

From (1):
E

Il = —— where XL1 = 2afLl =
XL1

6.28 > 100 X 100
XL1 = 62,800 ohms.
From (2):

E
2=

XL2 —X,
(Continued on page 863)
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You need GOOD TRAINING
to earn BIG PAY!

National Electrical School—a Million
Dollar Institution — established in 1905
—is recognized throughout the electrical
industry as the foremost school of the
West, National gives you practical inten-
sive training in all electrical branches. Na
age limit. No previous experience necess
sary. Life Scholarship privileges. Start
any time of the year.

Qualify Quickly for Big Pay Jobs!
We train you right in the shortest pos-
sible time. Our condensed practical train-
ing in the best equipped school in the
country qualifies you as a Practical Skilled
Electrician. Don’t take a chance without
this training.

Don’t Worry About Enough Money!
We’ll Help You!

If you are low on cash, we'll make it
easy for you to get National Training.
Part-time jobs to earn living expenses
while learning GUARANTEED. Un-
limited Lifecime Employment Service
assures you proper co-operation in get-
ting started in the electrical game. The
Electrical Industry needs you as soon as
you can get this training—that’s why
it’s easy for us to help you.

Your RAILROAD FARE ALLOWED
to Los Angeles!

We'll allow your full railroad fare from
any point in the United States. Come
West, get trained, enjoy life, and make
more money because you are qualified.

NEW Descriptive Books Tell
Everything !
Fill out coupon now—and mail it today for
full derails of the greatest offer
ever made ambitious men. You'll
never equal this great offer —so
send today for the complete story.
Mail this coupon at once!

& TE for FREE BOOK

NATIONAL
Electrical School

Dept 311C1006 Figueroa St.,

Los Angeles, California,
Send {Hustrated '
el Do shemins Lor I S Tiarh

quaskly sad grt & Big-Pay Elecirical Job,
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SERVICEMEN'!

THE CLAROSTAT AUTOMATIC LINE
VOLTAGE REGULATOR regulates the
line voltage on all mekes of electric sets.
Reduces noises, Saves tubes from ex-
cessive voltages,
Made in 2 types—
“A' for sets con-
suming less than
100 watts—"'B"" for
sets consuming
100-150 watts.

Prico..sues $1 .75

CLAROSTAT
TONE
CONTROL
—+the latest

achievement
of Clarostat's

3 ¢ in-
stalled — uuuli!ll‘%
the tone gradually to suit individual mu-
sical taste. Price .......cissuv0000. $2.35
Algo made in panel type. Price...... $1.8
Send for literature or better still order
samples now from your Jobber or direct
from us.
CLAROSTAT MFG. CO., INC.

285 N, 6th Street Brooklyn, N, Y.
If your Jobber cannot supply you, order direet from

usd using thiz coupon,
T T T e T T T T T T T YT

CLAROSTAT MFG. CO., INC.
N. 6th St

3r¢oklrn. N.. Y.

FPlease send us

O Tone Control, portable type
[J Tone Control, panel type
00 Automatic Voltage Regulator

Name
Street
Clty

CHIRAD

"APPROVES

NEW NATIONAL
SHORT-WAVE

A. C. THRILL BOX

A new humless A. C. operated shert-wave recefver.
Ware length range of 15 to 550 meters. Loud speaker
reception frequently occurs on foreign broadeasts. No
back Iash or hand capacity. Completely shielded.
Uses standard heater tubes. Complete receiver or in
kit form. Also avallable for D.C. or Battery oper-
ation.

Parts for the New
SUPERSONIC SHORT WAVE
ADAPTER
as described in January Radio News

1931 CATALOG FREE

Write for your copy. Complete line of transmitting
and receiving short-wave supplies.

CHICAGORADIO APPARATUS CO,

415 S. Deasrborn St., Dept RN-3, Chicago, il
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SOUTH CAROLINA AVE. AT THE BOARDWALK

ATLANTIC CITY'S

NEWEST
CENTRALLY
LOCATED
FIREPROOF
HOTEL

$500
DAILY
AND uUpP

AMERICAN
PLAN

NE OR WRITL R.B. LUDY M.D.

In SCIENCE AND INVENTION
for March

My Adventures on the Ocean Floor—
J. E. Williamson, the first photogra-
pher of underseas films, vividly de-
seribes his dangerous adventures.
Andrée’s Photos Reveal His Fate—
Thrilling extracts from Andrée's diary.
written during the ill-fated Polar ex=-
pedition. Featuring the thirty-three-
vear-old films found among the ruins,
and just developed. Exclusive to
SCIENCE AND INVENTION.
“Duck” Plane Appears to Fly Back-
wards—Dr. Alfred Gradenwitz details
the prineciples which govern the opera-
tion of the latest claimant for the title
of a foolproof, safety plane.

It Is Safer to Kiss a Dog—Than it is
to kiss a human being, says Dr. Fred-
eric Damrau, in a timely discussion of
the diseases each of your family pets
may carry.

Short Waves Menace Battleships—
Proving radio waves are not an un-
mitigated blessing.

Ants Fight Like Humans—They have
their armies, divided into scouts, war-
riors, generals ,. . and they are abso-
lutely fearless in battle!

TIs The Earth Getting Warmer?—A
popularly written explanation of why
the glaciologists predict warmer cli-
mate all over the world.

Physical Experiments; Machine and
Workshop Hints; Suggestions for the
Motorist; Prize Puzzles; Magic and
Strange Scientific Faets.

A Multitude of How-to-Make-Tts—
including : photographs of invisible in-
sects and animals; an electric phone re-

corder; new tools; a permanent rust-
proef for metals; sound Ilumber from
packing cascs: wmodernistic whatnots ;

jig saw from pipe fittings; a stroboscope
for your photograph.
Science Pops Corn and Freezes Light
Rays—Just two of the feats accom-
plished recently, when scientists
.plunged some light into liquid air, car-
ried it from Schenectady to New York,
and thawed it out, one color at a time,
Why Electirie Clocks Keep Time—
George E. Fleming gives a detailed ex-
planation of the workings of an elec-
tric clock.
Some Outhoard Stunts You Can Do—
Leaping in an outboard through a
wall of fire, jousting with aquaplanes,
flying through the air in an outboard,
fiving with an aquaglider are made
easy for vou.
Cooking a Banguet in a Fourteen-Foot
Box—That's exactly what is done on
the B. & O. Railway cars, says Walter
Raleigh; and he proves it.
The Pygmy Planets—How astrono-
mers can make improved measure-
ments of the size of the solar system,
because of the near approach of Eros.
In the Spotlight of Secienee—Eight
pages packed with interesting happen-
ings in all fields of science.

{
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(Continued from page 859)

tightly over the condenser shaft. A poor
ground is a similar offender in this re-
spect. If volume is lacking on the local
position of the aerial switch, take the
ground wire off the radiator, switch plate
or bed spring, and put it where it belongs
—on the water pipe in the cellar.

Noise when turning the station selector,
but no noise after the station is tuned in,
comes from a loose or dirty spring washer
at the drum end of the variable condenser
assembly. This assembly may be taken
apart without removing the - chassis,
merely by driving out the tapered pin on
the shaft, and drawing the dial mechanism
sufficiently far off the shaft to allow the
contacts to be cleaned. This is the most
common 44 and 46 trouble, and the most
difficult to cure by any other means.

“C" bias readings on the —45 tube in
the 44, 46, 47, 66 and 67 will not read
more than 12 volts due to the 1 megohm
resistor in the circuit.

Inoperation of these receivers is gener-
ally due to a short between resistors in
the power pack, an open in the vitreous
resistors, or a broken wire in the chassis.
This chassis is unusually free from typical
chassis troubles.

Sometimes the hum in the 46 rises to
an annoying degree when a station is
tuned in, but is absent between stations.
When this occurs. make the following
change: On the —80 socket remove that
green wire that checks through to the
yellow filter reactor lead. This lead will
be found on the extreme end of one of the
vitreous resistors. Take this green wire
and resolder it to the red wire found on
one corner tab of the condenser block.
(This red wire also leads to the filter
reactor.) Solder a wire on the resistor
lug to which the yellow lead is connected,
and short this over to the adjacent lug to
which a red wire will be found connected.
This operation results in adding a choke
to the detector “B” supply. while the last
directed operation takes out the resistance
value added by the choke, the voltages to
receiver remaining the same. This is very
effective.

The Service Scratch Pad

ROM the service grab bag, we have

drawn up a few miscellaneous kinks,

items of interest technically and other-
wise. A. J. Barron, radiotrician and elec-
trician of Shawnee, Oklahoma, shows how
to wire a magnetic speaker to a receiver
also using a moving coil reproducer. This
arrangement, illustrated in Fig. 1, will in
many cases solve the problem of that sec-
ond loud speaker to be located somewhere
else in the home—away from the set
itself.

“All that is needed.” writes Mr. Bar-
ron, “are two 1 mfd. condensers with a
300-volt rating, and two little thin brass
strips about !4 inch wide and 2 inches
long. Drill a hole in one end of the strips
with a drill slightly smaller than the
diameter of the small prong on the base
of the power tubes, which we shall assume
are connected in a push-pull arrangement.
Slip one strip on each of the plate prongs;
bend the string along the base of the tube

and tape in place. Solder a piece of in-
sulated wire to each strip and connect to
the condensers. The remaining terminals
of the condensers are led to the magnetic
speaker.”

Increasing Phonograph Response

Alfred J. Cooper, of Chicago Heights,
Ill., observes that many of the phono-
graph pick-up circuits plug in the pick-up
to the first audio stage. This occasionally
results in unsatisfactory volume. Mr.
Cooper points out that the response can
be greatly increased by inputting before
the detector tube. Where grid leak detec-
tion is employed, the pick-up may be con-
nected across the grid leak, and in other
forms of detection, by breaking the grid

(Continued on page 864)

—_—— 4~
Junior Radio Guild
(Continued from page 861)

XL2 = 2nfL2 = 628 X 100 X
10.15 = 6350 ohms.

1 1
Xt' = _—
2nfC 6.28 > 100> .00000025
1
= ——— = 6350 ohms.
000157
E
Therefore, 12 = — which is infinite, but,
0

due to resistance which must be part of
the inductance L2, possibly as high as 100
ohms, is of some finite value.

It is seen that practically all the cur-
rent will flow through L2 and as a re-
sult a high voltage will be developed
across it.

(d) Resistance and inductance in par-
allel:

In such a circuit as shown in Fig. 17
the current I divides at the junction o and
flows through R and L. These currents,
IR and Ix, are determined by the for-
mulas:

(A) IR = —
R
E

(B) Ix =—

XL

The relation of the currents throughout
such a circuit is as follows:

(CO)I=v IR+ I

Now, very often the value of the cur-
rents through R and L are not known,
although ammeters inserted in the respec-
tive circuits will indicate their proper
effective values. But the values of R and
the inductance L are usually determined.

Substituting (A) and (B) in (C) we
have:

=0 O E* VvE (1 1)
= _:_
RS RY & Xl
and I=Ey 1 1
e
R X

AEROVO

BUILT BETTER X
CONDENSERS AND RESISTORS :
—1931~—

Time to Change to

AEROVOX
HI-FARAD

DRY

ELECTROLYTIC
CONDENSERS

Aerovox Hi-Farad DRY Electrolytic
Condensers embody the latest develop-
ments in the electrolytic condenser art.
They are DRY, compact, light in weight
and are available in ratings up to 500
volts D.C. peak. Their self-healing,
surge-proof characteristics and their
ahility to withstand both high and low
temperatures, without damage, provide
high safety factor and freedom from
servicing troubles. The cost per micro-
farad is very low.

If you have not yet received a copy of
the above 32-page booklet on electrolytie
condensers in general and the Aerovox
Hi-Farad DRY Electrolytic Condenser in
particular, you have missed some mighty
important information on electrolvtic con-
densers, the modern condensers for filter
and audio bypass use. The booklet is

FREE

for the asking. Send for vour copy to-
day by filling out and mailing the coupon
below. -

Fill and Mail This Coupon

AEROVOX WIRELESS CORP.,
78 Washington St.,
Brooklyn, N. Y. March 1931
Gentlemen:

Please send me, without charge or
obligation, a copy of vour 32-page book-
let “*The Aerovox Hi-Farad DRY Elec-

trolvtic Condenser.”

AEROVOX WIRELESS CORP.

(i XTI )
PRODUCTS THAT ENDURE
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ARE YOU
TIRED OF THE
SAME OLD JOB?

Have you gotten to the place that vou dread to go
to the office or shop? Are you tired of doing the
same old things, week after week, in the same old
way? And have you given up hope of ever finding
more money injnur pay ewclnpe"

1f you're tired of your job, look out! The most
likely reason you are at a standstill is because you
Jack the training 1o go ahead. Modern business is
looking for men to promote!

All over the world, thousands of men have earned
the right to better Jufys — and more pay — by secur-
ing the training they needed from the Interational
Correspondence Schools at Scranton. They changed
the whole course of their lives by marking and mail-
lng a coupon! Col. Edward V. Rickenbacker, S. E.

erbl:are, R. J. Wensley, E. E. Whitney — na-
um leaders — were inspired and helped by 1. C. 8.

The same opportunity is yours, Will you accept it?
Or will you stay chained to that tiresome old job?
What the future holds for you depends on what
you do now!

Decide today — mark and mail the coupon.
INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal University”

Box 8281-K, Scranton, Penna.

Without cost or obligation, &Ense send me & copy of
your booklet, ““Whe Wins and Why," and full particulars
about the suhjccl. before which 1 have marked X:

TECHNICAL AND INDUSTRIAL COURSES

Architect Bridge Engineer
Architectural Draftsman Automobile Warle
Plumbing Steam Fitting

Building Estimating
Wood Millworking Heating Ventilation
Concrete Builder Sanitary Engineer
ntractor and Bullder Sheet Metal Worker

Structural Draftsman Steam Engineer
|Structural Englneer Marine Engineer
Electrical Engineer Refrigeration
Electrie Wirlng R. R. Locomotives
Electric Lighting Alr Brakes
Welding, Eleetric and Gas Traln Operation
Telegraph Englneer R. R. Section Foreman
Telephone Work R. R. Bridge and Building
Mechanieal Engineer Foreman
Mechanical Draftsman Chemistry [JPharmacy
Patternmaker []Machinist []Coal Mining Engineer
Reading Shop Blueprints Nuvigation

Agriculture

"] Civil Engineer
Hlghway Engineering 'I‘ec:l.llu Overseer or Supt.
Cotton Manufacturing

Suneyinf.‘ and Mapning
Gas Engines []Toolmaker []Woolen Manufacturing
Fruit Growing [JRudio

Diese] Engines
Aviation Engines Poultry Farming
ING COURSES

BUSINESS TRAI
Business Correspondence

Buslness ll'lnn"emcnt

Industrial X nt Lettering Show Cards
Personnel Mnmgemam Stenography and Typlng
TraMc Management Complela Commercial
Accountancy English Dt-m,ns

'||||III?FI1|

O =

Cost Accountant CICivil Sery
C. P. Accountant L] Railway \hatl Clerk
Bookkeeping [ IMall Carrier
Secretarial Work {1 Grade School Subjects
Spanish [dFrench [ | High School SBubjects
Salesmanship [ ITustrating [0 Cartooning
[ Advertising Lumber Dealer
Name. AN
Btreet Address..
City. e B s B e e e
o 1,

1] pon reside in Canada, send thiz eoupon fo_the
International Correspomdence Schools Canadian, Limifed,
Montreal, Canada

d rodio mer=
the sensstional bended

log. show nt‘ri! plete lﬂ«:tml: Dran't buy uutil
wou see this wander ratalog
| WHOLESALE RA DIO SERVICE CO.
| Dept. C-12, 38 Vesey St., New York

ut
B-mrum Cata- |
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circuit at the most convenient point.
A simple switch or jack arrangement can
be devised to shift from radio to phono-
graph reproduction.

Servicing the Crosley Showbox

“When a Showbox is dead, and a volt-
meter test shows no plate voltage on the
first audio tube, the trouble may be an
open audio transformer (C, in Fig. 2), or
a shorted condenser A. To determine
which is the case, test for voltage at E.
If the voltage here is normal (125 to 140
volts), transformer C is open and should
be replaced. However, if no reading, or a
very low reading is obtained at E, con-
denser A is shorted and the rubber-covered
resistor B will become very hot. In all
voltmeter tests, the negative side of the
meter should be connected to the frame
of the set.

“H. M. Licuat, Radio Division,

“Williams Hardware Co., Streator, IIL.”

Mr. Licht also makes the trenchant ob-
servation that, “In this day and age, when
nearly every radio set is sold on the time
payvment plan, quick and efficient service

plays a more important part in the suec-
cess of the radio dealer than it ever has
in the past. It will offer the customer no
excuse for complaint and give him no
reason for stalling off his payments.”

Equalizing the Atwater Kent
55 and 60

Nelson E. Grubbs, of Eutah, Ala.. has
helped some of his A K customers to
better reception by the following changes:

“The model F4 speaker, which is made
of metal, gives a better response to high
notes such as needle scratch and some
static frequencies than the type F4C
using the wooden bafile.

“This response characteristic may be
improved by inserting a small fixed con-
denser across the grid terminals of the
tubes in the push-pull stage. The con-
denser should have a capacity from .001
mfd. to .006 mid. About .002 mfd. is a
good average.”

(Ed. Note: The same effect will be se-
cured by connecting the condenser across
the secondary of the first audio trans-
former.)

TO MAGNETIC
SPEAKER

A. J. Barron, of Shaw-
nee, Oklahoma, shows
|how to wire a magnetic
speaker to a receiver
also using a moving coil

reproducer
TSPEAKER sgeiﬁen
“’l MFD.
FIG. 1
151 AUDIO CENESEH?E'R

Servicing the Crosley
Showbox. (The letters

N)
®

shown in the drawing

are referred to on this

page in the item from
Mr. Licht)

FIG. 2




Find
Radio #%
Troubles >

30

Seconds

The Easiest Way to Learn

AVE you ever invited friends to listen to a good radio
program and then been keenly embarrassed because
your radio wouldn’t work? Has yvour radio reception

ever been distorted or imperfect just when vou wanted to
hear every word distinctly? Most of us have had such ex-
periences, and most of us will have them for vears to come,

That's why our staff of expert radio engineers has especially
prepared this RADIO TROUBLE FINDER volume for vou.
[n times of need, it's worth its weight in gold. In simple words
and easy-to-understand pictures and diagrams, it shows vou just
how to find and correct any radio trouble quickly, ’

Simple Charts Show You How

In the fastest form of reading—by charts—you learn at once
what to do when tubes do not light ; when tubes light and vou get
no reception; when your reception is weak. What to do when

A PROFITABLE RADIO
REPAIR BUSINESS

This book will help you lay the foundation for
a radio repair business in which hundreds of
] men earn as high as $3.00 an hour. In many

cases such a profitable side line has grown into
| a worthwhile full-time
' business. If vou'd like
|

to be vour own boss,
if you're searching for
financial independence,
send for this book to-

day. It's FREE!

vou get a hum or whistle; when your reception fluctuates; when
your reception is distorted; when your power device over-
heats; etc.

After you have read this RADIO TROUBLE FINDER volume,
vou will know how to locate any kind of radio difficulty, and how
to repair it ina jiffy !

Over a hundred thousand set owners alreadv have the RADIO
TROUBLE FINDER constantly at their elbows. They know
that with it at hand they can depend on getting whatever radio
programs they want, when they want them! Thousands have
used the knowledge gained from this handy volume to make
marked improvements in the reception of their sets, and in re-
pairing the sets of friends. In many cases it has been the basis
for starting a very profitable radio repair business.

Send for

Your

Gift Copy

NOW

Radio!

These people have gladly paid real money for the RADIO
TROUBLE FINDER. BUT, we have set aside a copy to be
shipped to vou, prepaid, ABSOLUTELY FREE!

A Gift from RADIO NEWS

We are offering vou this remarkable volume FREE as an un-
precedented reward for vour merely aceepting a six months' cut-
rate introductory subseription to Rapio News, the world’s great-
est radio magazine that no set owner should be without.

Do you want to know all about new sets and latest improvements ?
Would you like to know what goes on behind the scenes of the
hig broadcast stations and the inside stories of broadeast pro-
grams and artists? Do vou know how to tell a good loud-
speaker irom a bad one? How to construct the latest power-
supply unit? How to save money in servicing your set? Ii's
all in Rapio NEws!

If you are a DX fan, you'd probably like to have a list of every
broadcasting station in the world, Or perhaps you'd like to
experience the thrill of hearing foreign continents direct with a
modern short wave receiver. Or perhaps it's television, auto
radios, aviation radio telephony, or the projection and filming
of talkies that interests you? Frankly, whatever it is, if it's
radio news you will find it in Rapio NEws!

That's why Rapio News has practically twice as many readers
as any other radio magazine. That's why you should read it too!

Send for Your FREE
TROUBLE FINDER Volume TODAY!

Simply mail the coupon below and we will ship vou vour copy
of the complete TROUBLE FINDER volume by return mail
ENTIRELY FREE—at the same time entering your subscription
to Rapio News for the next six months at only $1, saving vou
50¢ on its regular newsstand value!

e

RADIO NEWS,
Dept. 2403, 381 Fourth Avenue, New York, N. Y.

me ENTIRELY FREE, postpaid, a copy of your

Gentlemen: Ship
ER wvolume—at the same time entering my

|

|

|

RADIO TROUBLE FINDER : |
subscription for the next 6 big issues of Rapio News at only $1 which I |
|

|

|

enclose, (Regular newsstand value $1.50.)

City and State ...... . .
Are vou a serviceman | ¥ Dealer ] ? Engineer []
Radio Enthusiast [ 7

|
I

]

|

I

]

i Nnme ..........................................................
|

I

]

|

|

|



For WorLD RECEPTION

Short and Long Waves
(14 to 500 Meters)

In two years this wonderfully efficient and economical
“kit” receiver has hot only established itself as the
favorite of all real DX fans but is rapidly becoming the
favorite of Licensed Amateur Operators. They receive
relay messages with it from every place in the world
where short wave communication originates.

BATTERY SET KIT A-C KIT SET
$29.50 $34.50

KIT K-110: The battery %}T K-]‘.}5: AC Sl{r]:leé
i asp. se own
oF ted Super; Wasp. Pack or Pilot K-111,

Batteries and” tubes  gpecially designed for
extra, the Super Wasp.

PILOT SUPER WASP

e “QUALITY” MIDGET

People can’t believe they are hearing a Pilot Midget
unless they see it! Its clarity, volume and range of
tone makes the owners of most big consoles, wonder
what they paid big money for. In its beautiful, NEW,
two-tone walnut cabinet, it delights all who see it as
much as it delights all who hear it. Tlluminated Dial
Knob Control, Tone Control and Phonograph
Connection.

AC MODEL: 2-224 Sereen Grid TRF, 1-224
Sereen Grid Power Detector, 1-227 st
Audio, 1-245Output Audio, 1-280 Rectifier.

DC MODEL: 4-201-A’s m_ul 2-271-A’s.
Less Tubes $39.530

PILOT MIDGET

PILOT’S NEWEST

A gem in eabinet design, this charming little two-tone
walnut Queen Anne Model is coveted by every home
loving woman the moment she sees it.

It has double sliding doors. Baflling area of cabinet is
ample to bring out lowest tones of the special electro-
dynamic speaker. Illuminated Dial, Knob Control,
Tone Control and Phonograph Connection.
2-224 Screen Grid TRF, 1-224 Screen Grid
Power. Detector, 1-227 First Audio, 1-245
Audio Output, 1-280 Rectifier. (The DC
Model uses 4-201-A’s and 2-271-A’s.) |
Dimensions: Height, 33 inches; width,
9% inchess depth, 13 inches.
Less Tubes $79.50

PiLoT ». CONSOLETTE

l'lLd’!“S SERVICE TO ALL LOYVERS OF RADIO 'G'ﬂOWS! Broadcast Listeners, Short Wave Enthusi , Li d A t u, Service
Engin Professional Custom Set Builders, Amateur Set Builders and Sound Distribution Experts, now find all their needs met
ﬁ'llﬂt ucts, The New Pilot Plant at Lawrenge, Mass., is the lurgest in tae world owned land operated by a radio manufacturer,

See the Pilot Reéeivers at' your dealer or write for description folder to

D IRADIO

LICENSED UNDER =2/ RCA PATENTS

PILOT RADPIO & TUBE CORPORATION

LAWRENCE, MASS,
San Froncisco Office:

Chiecoago Office: New York Office: 525 Broadiwcay
234 S. Wells Street OFFICES IN PRINCIPA L COUNTRIES OF THE WORLD 1278 Mission Street

-
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