PROFITS SERVICEMEN OVERLOOK.

RADIO
NEWS

The SHORT-WAVE

P — -

-

4 —
| = 5% ESSGT MR R
ey S : ¢ e
£ .mﬁ-ﬁ‘ 7% : "&} - .% A"‘?‘Q‘ ‘.55?2
= ¥ e T ] n
P NS Y SR *@
..‘? o > ~W‘;’(“ gg;,
"\ :“A' ""xf " "q]'?
N . O
\d N/ y F )
.‘;-l,u \ '}\" ‘ = N
2 . v 5 ~
.,
7 & v : Y
3 %) - & b -
1 A 2 \es\ & R, \#.
— : '.-'.:' ) ‘ z&
ELi B AR =T
vV / o \: )
:- v - ; B 5%
“ N 3
8 \w- o )

7/ 5 S 2
.ﬁ' - R v '1 :
A " ) s,

h < \
s? : 5 ' b
) 47 Y p A\g : = 1
b < —_— ;- R

¥ a > | .

AT OUIRCEIN ER TIPS‘-‘-"
i - Vi
' - 7',.

= £ a Eoale v

Devoted to Progress and Development in Radio

Service Work Short Waves DX Reception
Engineering Broadcasting Set Building
Applications Electronics Amateur Activity
Experiments - Television Measurements



www.americanradiohistory.com

A FREQUENCY-STABILIZED
RD TEST OSCILLATOR

BERN

132 Kilocycle to 60 Megacycle Coverage! Line Is Blocked! Separate Neon
Modulator Tube Used! Direct-Reading Scales for 132 to 3,000 KC., Higher
Frequencies Accurately Computable by New, Simple Method!

VERY once in a while something of extraordinary value

and importance is developed in radio. The latest such

feat is our compact All-Wave Universal Test Oscillator
for use on 90-120 volts a.c., d.c. or batteries (same device works
on all three power sources), and that is free from all trouble.
No feeding through the line, hence an attenuator becomes
practical and is included. No stray ether radiation. No con-
fusion in the use of harmonics.

Frequencies covered, directly or indirectly, guarantee you
1% accuracy on any frequency you will ever want.

Besides, the Model 30-AB is {irequency-stabilized, which
means that at any particular setting exactly the same frequency
will be generated, time and time again, without end.

The Model 30-AB is just the thing for servicemen, for it
works on a.c. of any frequency, as well as on d.c. or batteries.
With line blocked, automatic-volume-control sets can be lined
up. With separate neon audio oscillator, used when d.c. or
batteries are the power, optional modulated-unmodulated ser-
vice is enjoyed. High and uniform selectivity prevails on all
uses, with no output wobble.

Model 30-AB
is Housed in a
Black, Crinkle-Finish
Shield Cabinet

SIGNAL GENERATOR

SHARP selecHvity at all settings is one
of the most important considerations in
a Test Oscillator. Model 30-AB has it.
All-wave coverage is an absolute essential
to servicemen and experimenters, in view of
the rapidly increasing sales of all-wave and
short-wave sets. Model 30-AB has it. In-
termediate, broadcast and lowest short-wave
frequencies must be direct-reading. Model
30-AB has it. The scale must be adjusted
to a reading accuracy of 1 per cent. or better.
Model 30-AB has it. Instead of plug-in
coils there must be switching. Model 30-AB
has it. Frequency-stabilization spells de-
pendability. Model' 30-AB has it. Model
30-AB has evervthing you want!

Model 30-AB Universal Test Oscillator,
complete in shield-cabinet, including one 30
tube as r.f. oscillator and one
neon tube as modulator; ready

toyopsTae Ghiveins et $15.00
$10.00

Kit for above, less tubes
(Model 30-ABK)........

Remit with Order. Sold on Ten-Day Money
Back Guarantee

TEST Oscillator of our exclusive de-

sign, rendering the same frequency ser-

vice as the 30-AB, but having these
differences: (1) battery operation only; (2)
all coupling. a.f. and r.f., is of electron type;:
(3) output attenuation is calibrated in deci-
bels, 0-20 DB down, in steps of 2 DB;
(4) modulation is adjustable and calibrated,
20 to 100 per cent; (5) 34 tube is r.f. oscil-
lator *and 30 tube is modulator; (6) modu-
lated-unmodulated service always; (7) fre-
(uency stability is one part in 250,000; (8)
scale readable to an accuracy of %4 per cent.
Hence, the DPortable Signal Generator is
direct-reading in frequencies, 132 to 3.000
kc., indirectly from 3,000 to 60,000 kc., is
direct-reading in DB output attenuation and
is direct-reading in percentage modulation.
Model 3430 Portable Signal Generator (for ad-
vzlr;ced radioﬂwgtrlz), coglplete \évéth A and B bat-
teries, one ube and one
tube; ready to operate (shippin $
weight, llylbs.)p s 25'00
Kit for above, less tubes, less
batteries (Model 3430-K) $18'00

Remit with Order. Sold on Ten-Day
Money Back Guarantee

145 West 45th Street
New York, N. Y.

He man Berna d

Long Distance Telephone, Medallion 3-0884
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FUE &

SIiCI Radio quipent
for Broad Practical Experience

Given Without Extra Charge

My Course is not alt theory. Il show you how to use my special
Radio equipment for conducting experiments and building circuits
which illustrate important prineiples used in such well-known scts as
Westinghouse, General Electric, Phileo, . C. A., Victor, Majestie
and others. You work out with your own hands many of the things

you read in our lesson books. This 50-50
method of training makes learning at
home easy, interesting. fascinating, in-

If your are dissatisfied with your
present job, if you are struggling along
in a rut with little or no prospect of any-
thing better than a skinny pay envelope
—clip the coupon NOW. Get my big
FREE book on the opportunities in
Radio. Read how quickly you can learn
at bome in your spare time to be a
Radio Expert—what good jobs my

Free Book
Telis How
Mail Coupon?

$50 to $75 a Week

~The National Radlo Insti-
tute put me in a position to
make more money than I ever
made in good times. I am in the
Radio service business for my-
self, where it is possibie for me
to make from 350 to 375 a woek
Service work has increased be-
cause people, who in normal
times would buy a new Radio.
now are contented to have the
old one ‘pepped up’.”’

BERNARD COSTA.

150 Franklin St.,
Brooklyn, N. Y.

Runs Successful
Radio Business

*I am a member of the firm of
South Grand Radio & Apphance
Co., which runs 4 very success-
tul business. The greater part
of my success I owe to N. R, I.
Without your training. I could
never have been successful in

Radio.
J. A. VAUGHN,

Grand Radio & App. Co.
3107 8. Grand Bivd.
St. Louis, Mo.

Does Radio Work
In Spare Time

graduates have been getting—real jobs
with real futures -

Many Radio Experts Make
$40, $60, $75 a Week

_ In less than 15 years the Radio Industry has grown from a few mil-
tion to hundreds of millions of dollars in business a yvear. Over 300.000
jobs have been created by this growth, and thousands more will be
created by its continued development. Many men and young men
with the right training—the kind of training I give you through the
N. R I. method—have stepped into Radio at two and three times
their former salaries.

Get Ready Now For Jobs Like These

Broadeasting stations use engineers, operators, station managers
and pay up to 55,000 a year. Manufacturers continually employ testers.
inspectors, foremeu, engineers, servicemen, buyers, for jobs paying up
to 37.500 a year, Radio operators on ships enjoy life, see the world,
with board and lodging free and get good pay besides. Dealers and
jobbers employ servicemen, salcsmen, buyers, managers, and pay up
to 3100 a week. My book tells you about these and many other interest-
ing Radio jobs.

Many Make $5, $10, $15 a Week
Extra in Spare Time Almost at Once

The day you enroll with me, I send you instructions, which you
should master quickly, for doing 28 Radio jobs common in most cvery
neighborhood, for spare time money. Throughout your training I
send you information on servicing popular mnakes of sets. I give you
the plans and ideas that have made S200 to S1,000 a year for N. R. I.
§nen in tllr\eir spare time. My Course is amous as the Course that pays
or itself,

Television, Short Wave, Loud
Speaker Systems Included

There's opportunity for you in Radio. Its future is_ certain. Tele-
vision, short wave, loud speaker systems, police Radio, automobile
Radio, aireraft Radio—in every branch, developments and improve-
ments are taking place. llere is a real future for thousands and thou-
sands of men who really know Radio—men with N. 1. training,
Get the training that opens the road to good pay and success.

You Get a Money Back Agreement
I am so sure that N. R. I. can train you satisfactorily that [ will

agree in writing to refund every penny of your tuition if you are not
satistied with my Lessons and Instruction Service upon completion.

FREE 64-page Book of Facts

Get your copy today. It's free to any ambitious fellow over 15 years
of age.” It tells you about the opportunities in Radio; about my Course:
what others who have taken it are doing and making. Tind out what
Tiadio offers vou without the slightest obligation. ACT NOW! Mail
coupon in an envelope, or paste It on a 1¢ post card.

J. E. SMITH, President
National Radio Institute Dept.,, 4ER
Washington, D. C.
Our Own Home

z:

With N. R I. equipment you learn to build and thoroughly under-

tensely practical.  You learn
how scis work, why they werk,
and how to make them work
when they are out of order.
Training like this shows up in
your pay envelope—when you
graduate you have had train-
ing and experience—you're not
simply looking for a job where
you can get experience.

stand set testing cquipment—you can use N. R. I. cquipment in your
spare time service wotk for extra money.

I have ::lo

ubled
and tripled the,
salaries of many: 4
Find out about /*

this tested way
zo BEGGER

Wiz,
Wi

FREE Radio Servicing Tips

Let me PROVE that my Course
is elear, easy to understand and
fascinating to study. Send the
coupon for a frec lesson, ‘‘Trouble
Shooting in D.C., A.C.. and Bat-
tery Sets.” This interesting les-
son gives 132 ways to correct
common Radio troubles. I am
willing to send this book to prove
that you too can masier Radio—
just as thousands of other fellows
have dore. Many of them, with-
out even a grammar school educa-
tion, and no Radio or technical
experience, have become Radio
experts and now carn two or three
times their former pay. Mail the
coupon now.

ILL QUTAND M

THIS:.COUPO

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. Qur growth has
paralleled Radio’s growth. 1
We occupy three hundred :

]
i
]
]
1

I am operating a 120
acre farm. Three nights o
week 1 teach a Radio class.
On the other nights I make
service calls. Words can-
not express my gratitude to
N. R.I. Your ttaining pre-
pared me to earn nice sums
of cash in spare time.”

HOYT MOORE,

R. R. No. 3, Box 919,
Indianapolis, Ind.

g

|
4
YA

J. E. SMITH, President
National Radio Enstitute, Dept. 4ER
Washington, D. C.

Dear Mr. Smith: I want to take advantage of your
Special Offer. Send me your two books. ‘“Trouble
Shooting in D.C., A.C., and Battery Sets” and "‘Rich
Rewards in Radio.” I understand this request does
not obligate me. (Please print plainly.)

times as much floor space
now as we did when or-
ganized in 1914.
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ALL THE WORLD"* APPRECIATES

In California and in Ceylon, in New York and in New
Zealand . . . wherever people appreciate the finer things
and demand the superlative in radio performance, you
will ind SCQTT Receivers.

What's behind this international acceptance of the SCOTT
ALL-WAVE FIFTEEN as “The World’s Finest Radio
Receiver?”” Obviously, there are many that will pick up
entertainment from distant places.

The answer is in the fact that SCOTT Receivers are built
with greater care, from pioneering experience. There is
nothing new or experimental about all-wave reception on
a SCOTT Receiver . for 10 years they have been
making world’s records for distant reception just as they
continue to do now. London — Paris— Berlin — Rome —
Madrid — Sydney — Melbourne — South American cities
— all are heard — direct — almost
as easily as local broadcasting

stations on the SCOTT ALL-WAVE Z;; ;2
FIFTEEN.

Advanced engineering practice made
it possible—plus true custom-build-
ing by specially trained technicians

SCOTT

E. H. SCOTT RADIC LABORATORIES,

4450 RAVENSWOOD AVE., DEPT. N-54, CHICAGO,

E. H. SCOTT

President,

E. H. SCOTT RADIO
LABORATORIES, Inc.

SCOTT Recceivers are
now giving satisfactory
service to owners in 106
foreign lands, as well as in
every state in the U.S.A.

who, under the personal supervision of this pioneer —
perform every operation in the construction of a SCOTT
ALL-WAVE FIFTEEN as painstakingly as though
they were building that particular receiver for their own
laboratory use.

The result is a superlatively fine instrument that, from the
very start of its building, has been subjected to the most
rigid scientific tests known in radio engineering. It is so
completely competent that we unhesitatingly guarantee it
to outperform any other radio receiver inside-by-side test,
during a thirty-day trial period in the purchaser’s own
home. Further, we warrant its every part (excepting only
tubes) against breakdown or failure in service for five years.
Recent developments by SCOTT engineers have brought
to the SCOTT ALL-WAVE FIFTEEN a new ability in
distance reception, and in the per-
fected reproduction of speech and
music, thatis amazing. The complete
story of these new developments—
marking the beginning of a newera in
radio reception—is now available.
Send for it at once.

ING,

WAVE

ILL.

omumcmom..!m.omlmlmn.lmmcm.!ﬂ

G ET & g_ gg re. H. SCOTT RADIO LABORATORIES, INC. MA&, %’HE

.

§ 4450 Ravenswood Ave., Dept. N-54, Chicago, Ill.

Send me at once, without obligation, information about the SCOTT ALL-WAVE 5 i £
D E T A I L S FIFTEEN, mcludmg technical data regarding new engineering developments and COQ Pﬁ N

-  PROOF of per‘ormance ability. )

Name.

a Address E

. »

Town State

0_'Wﬂom.m~um.ml—ovomlmoamumu_.m&
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We challenge you to find ANY instrument costing
509, or 609 more than the Model 333 Analyzer
that will do what the 333 will do . . . that will have
the range, speed, flexibility, and exclusive ad-
vantages of the *'Free Reference Point System
of Analysis” . . . or a tube tester that will tell
you as much as the Model 85 . . . an individual
leakage test between each and every ele-
ment of EVERY tube, quickly revealing the
faults of those troublesome tubes that test
“Good' on ordinary testers . . . or a tube
tester approaching the value of the new
Model 35, just announced, with such
simplicity of operation, and directly
indicating “Good” and “Bad" tubes
based on accurate calibration. We
confidently believe that these are the
best engineered instruments ever
offered the service profession . . .
that they are truly ‘‘Supreme by
Comparison.”

Dealers Net Cash
Wholesale Price

Dealers
Net Cash
Wholzsalz-"

Dealers Net Cash
Wholesale Price
$29.95 :

A
Supreme started something when
the Model 333 Analyzer was
announced setting a new
standard of value and engineer-

ing perfection awaited by the in-
dustry . . . with the result that ina

few short months nearly 5,000 of the
world’s best radio technicians dis-
carded their old testers in favor of
Supreme’s new Model 333 and *‘Free
Reference Point System of Analysis.” \ .
No greater tribute can be paid this instru- :
ment than the enthusiasm of its owners. ..
and then the Model 85 Tube Tester . . . as
radically different from other tube testers as the
333 is different from other analyzers . .. and
being accorded the same reception because ser-
vice men know GOOD instruments . . . the Model
85 makes available for the first time a complete
ANALYSIS of a tube . . . now the announcement of the
new Model 35 Tube Tester in the lower price bracket
... developed in close cooperation with leading tube
engineers and ‘‘tried out” under actual service con-
ditions . . . large English reading scale directly indicating
the true quality of all tubes based on transconductance
emission . . . and at a price heretofore believed impos-
sible. . . all three of these revolutionary instruments are
now in stock at the lecldinlg jobbers . . . see these new
Supremes today and you'll say, as have thousands of
others, “There's the equipment I've always wanted.”

*Writelus for a magazine reprint (with dicgrams) giving a technical discussion
and complete explanation of “Free Reterence Point System of Analysis,”

Only Supreme can improve on
Supreme's achievements. Each of
these three instruments bearing the
“Supreme’’ label is worthy of the
\ name; each passed the confines of
our laboratory only after defi-
nitely demonstrating Supreme
features of engineering excel-
lence, construction and per-

formance. Here are new

R mla S s . \ values -~ new instruments
SUPREME INSTRUMENTS CORP. 3

I 492 Supreme Bldg., Greenwood, Miss. I i that are, more than |
| I SEE YOUR %
Please send me full particulars on - b ’ ”S <

i | JOBBER NOW everbefore, Supreme |
by Comparison.” |

@
SEND THE ,

COUPON :

WwWWwW americanradiohistorv com

Rapro News ror May, 1934

DOTS@@@@@

and

~ =~ DASHES

Short but Interest-

ing Items from the
Month’s Radio News-

“~

Radio Industry’s Best Year
Since 1930

NEW YORK-—According to Dun and
Bradstreet, the radio industry’s start in
1934 is the most favorable it has been able
to achieve since 1930. It is now, so the
report states, on a more suitable basis
than at any time in its history and fully
capable of keeping pace with other indus-
tries in the recovery movement. So far it
has not been unusual for the volume of
sales to cxceed by 60 percent. that of the
same period in 1933.

MARCONI VISITS VATICAN
Here is the Marchese Marconi_in-
specting the short wave transmitter
he built for Vatican transmissions

Television in Japan

TOKIO, JAPAN—The Department of
Electrical Communication in Tokio, in
collaboration with several scientific insti-
tutes, has decided to form a company for
the promotion of television. This action
has been taken in order to help the popu-
larizing of television in Japan.

Radio Directs Rescue of
Ice-Bound Sufferers

MOSCOW—Radio messages from a camp
on shifting ice floes guided intrepid Soviet
airmen to ice-bound castaways last month.
The castaways were members of a party,
bound for home from Wrangel Island,
whose ship was crushed and sunk by the
ice. They managed to save a radio set,
which was installed in the camp and com-
municated with the government, who sent
the relief planes.

Killing Germs with Radio
Waves

WASHINGTON—Using high-frequency
radio waves to kill the germs of tooth decay
is a recent announcement by the American
Association for the Advancement of
Science. The results were reported by Drs.
7. S. Oartel and E. A Woli of the Uni-
versity of Pittsburgh. The waves used in
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® The New
Power Supply,
and

Amplifier

BRIEF

Wave length Range 10
to 570 meters or 520 to
30,000 kc. Four position
wave change switch. (Bx-
ternal unit extendsrange
from 700 to 2000 meters.)

Tuned R. F. stage on
both Broadcast and en-
tire Short Wave range
vet single dial tunes the
receiver. Greatly im-
proves signal-noise ratio
on 12,000 mile reception.

Band-spread tuning
on short waves. Makes
short wave tuning actu-
ally easier than broad-
cast tuning.

McMurdo Silver,

Chicago, Hlinois

1934

3 air-tuned intermedi-
ate stages. Most
accurate intermediate
amplification ever
developed.

Sensitivity better
than 4 micro-volt ab-
solute average. Inter-
station noise suppressor
adjustable to exact loca-
tion rcquirement.

Automatic volume
control holds all sta-
tions 20 microvolts and
up at constant volume
to the ear.

Selecmvﬂ.y absolute 9

Kc. for Europe, better

1733 Belmont Avenue,

SPECIFICATIONS

than U. S. needs (21 Ke.
wide 10,000 times down).

Fidelity perfect over
30 to 4,000 cycle audio

range. Undistorted
power output, 17 watts.
Automatic and manual
tone controls.

Special impregnation
for tropical climates.

Built-in beat oscil-
lator for easy finding of
S. W. and weak broad-
cast stations.

Chromium plated
steel shielding case elim-
inates need for cabinet.

fnc.

Admiral Byrd’s choice
1 now gains even more

Aﬁ distinction thru addi-
tion of sensational new audio system.

Masterpiece II is now equipped with two of the new
2B6 power tubes in three stages of Class ‘A’ dual push-
pull. This feature, plus a totally new system of tone con-
trol even further improves Masterpiece I1’s already ex-
cellent signal to noise ratio . . . and actually yields tonal
possibilities utterly unattainable with any other receiver.

GREATLY HELPS 10,000 MILE RECEPTION

Masterpiece II has, since its inception, been noted for
extreme clarity on short-wave transoceanic reception . . .
the power resulting from absolute precision in every part
and circuit, eliminating all necessity for forcing tubes
on even the weakest signals. But now . . . with the 2B6
power tubes, and the new tone control, Masterpiece 11
has placed an entirely new meaning upon brilliance and
satisfaction in long range reception. Results are unbe-
lievable, until you hear them yourself.

ACTUAL 10 DAY TRIAL

Masterpiece I1, with its new 2B6 tubes is ready to give
you the thrill of a lifetime and to show you, at no risk
to you, precisely why Admiral Byrd chose it for 10 to
570 work in the Antarctic. You can order Masterpiece 11
with the unconditional understanding that it is yours to
try for 10 full days . . . you to be the sole judge . . . your
money back instantly if you want it. My new book
tells all about this offer and gives full technical details
of the new, improved Masterpiece {I.—Send coupon.

g McMurdo Silver, Inc., 1733 Belmont Ave., ;
I Chicago, U.S.A i
g Send me full technical information on Masterpiece 11. i
i i
BoName. . 1
] 1
U Street.. ... . [
i !
I o State

’m-------—--—-----—-----—-----J
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190 “CRACK™ SERVICE MEN
WROTE THIS BOOK FOR

learn their short-cuts
to better servicing,
better profits

@SYLVANIA’S 64-page booklet “Service Hints” contains

the pick of all the servicing tips and methods that hun-
dreds of successful service men have sent to us. Inside dope
on the special problems of more than 200 set models . . .
and other valuable information.

All you do 1s mail the coupon below and we’ll send you your
copy! We'll also put your name on the mailing list for
“Sylvania News,” a {free monthly bulletin that gives additional
hints . . . keeps you up-to-date on news of the industry . .
and tells how your suggestions can win FREE TUBES!

HYGRADE SYLVANIA CORPORATION

Makers of
Sylvania Tubes
0 Hygrade Lamps
Electronic Devices

THE SET-TESTED RADIQ TUBE —__ "ot i _
A-10

HYGRADE SYLVANIA CORPORATION,

Emporium, Pa.

Please send me your free booklet “Service Hints” and your free monthly Service Bulletin.

R

tnath

us

Q2 M et o i e g
4
o
3
@

Wi DO OUR PART.
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the experiment had a wavelength of 3.2
meters. The teeth were exposed for pe-
riods of from five minutes to an hour.

Ultra-Short Waves on Horse

Back

JAPAN—During recent Japanese Army
manoeuvers an ultra-short-wave transmit-
ter and receiver were used by radio station
JOCK (the Nagoya Central Broadcasting
Station) to transmit a description of troop
movements and activities to the listening
public. An official announcer may be seen
in the photograph (on the first horse) with
the microphone which is connected by
cable to the second horse, where an engi-
neer carries the ultra-short-wave transmit-
ter on his back. The third rider has charge
of the receiving apparatus for listening to

the main broadcasting station to which the
ultra-short-wave transmitter is relaying the
program. The transmitter itself is some-

what similar to our American “trans-
ceivers” and works on a wavelength of 7
meters with an output of 4 watts, The
transmitter weighs (complete with bat-
teries) about 41 kgs.

A Doctor’s Telephone Service

NEW YORK—It is rumored that an
agency to be known as the Doctors’ Tele-
phone Service, .Inc., of this city iz soon
to go on the air with short-wave broad-
casts to members of the medical profession
traveling around in automobiles.

New Amplifiers for House
of Lords

LONDON-—Deep down in the cellars ex-
tending below the Chamber of the House
of Lords is a room which now houses a
most complete public-address amplifying
equipment. The new p.a. system was in-
stalled on account of the very imperfect
acoustics of the Chamber, particularly in
the Strangers’ and Press gallery. Four mi-
crophones are used. The amplifier uses
five amplifying stages and has five output
circuits with independent volume controls,
The amplifying equipment is connected to
65 earphones instead of the usual loud-
speakers. The place where the amplifier is
located in the cellar is on the exact spot
where Guy Fawkes, hundreds of years ago,
placed his explosives in an attempt to blow
up the Houses of Parliament.

Stabs and Beats Father for
Shutting Down Radio

OIL CITY, PA.—A seventeen-year-old
radio fan of this city was recently arrested
and charged with fatally beating his father
over the head and stabbing him five times
with a butcher knife for switching off a
radio set to which the lad was listening.
The radio annoyed the father, who was
dozing in a chair, and he angrily turned it
off, whereupon the boy attacked his parent
and killed him.
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LET THESE ENGINEERS RIGHT

FROM THE HEART OF THE BIG
RADIO INDUSTRY “Frewisn.

If you're dissatisfied with small pay — work
that’s getting you nowhere—lay-offs and un-
certain income — here’s an opportunity that’s
too good to miss. At the cost of only the
tiime it takes you to mail the coupon, you can
get my big FREE book, “RADIO’S
FUTURE AND YOURS.” This book tells
how you can learn at home to make more
money almost at once in Radio — whether you
want to make Radio your life’s work, oruse it
to pick up an extra #5 to $20 a week in your
spare time.

“RADIO IS GROWING BY LEAPS
AND BOUNDS”

says Radio Craft Magazine. It has forged a-
head even in depression years. Where only a
few hundred men were employed a short time
ago, thousands are employed today. Where
afew years ago a hundred jobs paid $35 to 75
aweek — there are thousands of such jobs to-
day.  And more new jobs being created all
the time — full time jobs and spare time jobs.
Get my book and see how easy it is to learn
at home for this good-pay work.

R-T-1 TRAINING IS “SHOP TRAINING”
FOR THE HOME

It comes to youright from the Radio Industry
—right out of the factories where Radio sets
and other vacuum-tube devices are made. It
waus planned and prepared for you by big radio
engineers IN these factories, most of whom
are the Chief Engineers of these great Radio
plants. And NOW these same engineers are
actually supervising R-T-I Training. Which
means that trained the R-T-I way, you'll be
trained as the Radio Industry wants you
trained — just as the Radio Industry, itself,
would train you if it was doing the job.

4 BIG WORKING OUTFITS INCLUDED

These are probably the biggest and most ex-
pensive Working Outfits ever included with a
home-training Course. You use them to build
up testing equipment — to experiment with —
to do actual Radio work. It’s Shop Training
{or the home

WE DO OUR PARY

| ER=APRTT-C RSN
Chiico B 2

SOUND PICTURES, P. A. SYSTEMS,
PHOTO CELLS, TELEVISION, ETC,
ALL INCLUDED

Radio service work is just the starting pointin
R-T-I Training. From there we take you up
through the very latest developments in Radio,
and then on into the new and larger field of
Electronics—Sound Pictures, Public Address
Systems, Photo Cells, and Television. This
feature alone makes R-T-I the outstanding
home training in Radio.

YOU GET ““QUICK RESULTS™

C. E. Head, 431 Third St., Alexandria, La., says:
“Made my first money 11 days after starting your
training — cleared $14.25.""

Frank E.Klemann, Lisle, Ill.. writes: "'Doubled
my pay in less than six months."”

Harry L. Stark, Ft. Wayne, Ind., writes: “Now
making three times as much money as Iwaswhen
I started your training."

AGE OR LACK OF EDUCATION
NO HANDICAP

You don’t have to be a high school graduate.
It isn’t necessary that youshould have finished
the grades. My Training in Radio isso simple,
so easy, and so practical, that it offers every
man, regardiess of age, education, or previous
experience, the chance to get out of a small-
pay, no-future job, into good pay, big future
work in Radio.

YOUR MONEY BACK IF YCU ARE
NOT SATISFIED

That’s my way of doing business. And I'll
give you that agreement in writing — an
agreement to refund every penny of your 1

say these 3
LEADING RADIO
MANUFACTURERS

and they
are talking to

AMERICAN TELEVISION
APPARATUS DESIGN CO.
ARCTURUS TUBES

BALKEIT o BRUNSWICK
CAPEHART
CLOUGH-BRENGLE CO.
CROSLEY ¢ DeFOREST ¢ FADA
ERIE RESISTOR CORPORATION

HAMMARLUND o HICKOK
HOWARD
INTERNATIONAL

RESISTANCE CO.
KEN-RAD ¢ KOLSTER ¢ LYRIC
MAJESTIC L4 MUTER CO.
NATIONALUNION RADIO CORP.

PHILCO
RADIO PRODUCTS CO.
SANGAMO ELECTRIC
SENTINEL*STEWART-WARNER
SILVER-MARSHALL MFG. CO.
STANDARD TRANSFORMER
CORPORATION
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH

WAIL €OUPON FOR
:

MY FREE BOOK.
Get your copy of ‘‘Radio’s
Future and Yours'’ today.
It tells you about Radio’s
amazing opportunities. It
describes my Course. It
tells what R, T, L. students
are doing and making. 1It’s
FREE. Clip, sign and mail
coupon RIGHT NOW!

| Ray D. Smith, President,
RADIO and TELEVISION INSTITUTE, (R-T-1) 1
2130 Lawrence Ave., Dept. 13, Chicago, Iil. |

tuition if, on completion of my Training,

- . 1 wWithout obligation of any kind plcase send me a copy of 1
you are not entirely satisfied. “

Radio’s Future and Yours.”' 1 am interested in your
i home training and the opportunitics you say exist in the :

INVESTIGATE! Learn W'hy R-T-I 1 great field of Radio for the R. T. L. Trained man.

Training isdifferent. Find out why R-T-1 | 1
Trained men get “Quick Results” and “Big : N - :
Results”.  Send today for my big book e — 1
‘‘Radio’s Future and Yours”. The book 1 dddres— —t
is free. RAY D. SMITH, President : City - - i '!

Radio & Television lnstitute. Chicago
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The above illustration is an actual reproduction from an z-ray pholograph of a National Union tube Type 2A3.

GETTER fLAG
ASSENBLY

The con~

sislenlt accuracy of defail tn. National Union tubes is one of the reasons they are sold by more service men than any other make.

Service Men Can’t Afford to Ignore National Union Pr

Many thousands of service experts throughout the
United States are finding it profitable to be tied-up
with the National Union program. They have proven
1o their own complete satisfaction that National
Union means more than—Radio Tubes, National
Unjon stands as a symbol of more service business
and better service business at a profit. No service
man who appreciates the full significance of what
National Union can mean to his success can possibly
afford not to tie-up with the National Union program.
Consider a few of the points briefly outlined on this
page and resolve now to tie-up with National Union
in your own best interest.

PROFIT

The 10 cent higher list prices of National Union tubes
were made to enable the service man to make the
highest margin ol profit on his tube sales. National
Union servicemen have enthusiastically supported
this full profit program with resultant benefits which
are self evident.

SERVICE AIDS

For more than three years National Union has special-
ized in service aids.” Charts, data and information
which would be of most practical value to experts in
the service business. A few of the many jtems are:
Peak Frequency Charts, Tube Base Connection
Finders and Voltage Divider Charts. These valuable
aids, available to National Union authorized dealers
at no cost cannot be duplicated from any other single
source. KEvery National Union service outlet can
testify to what this has meant to him in better service
work and more profit.

National Union jobber stocks are complete.

X-RAY PRINT of NU 6F7 AVAILABLE

In the belief that the service men will be keenly
interested in an x-ray photo of one of the newer
type tubes, prints of the NU 6F7, suitable for

To obtain an NU 6F7 x-ray print, send 10c in
stamps to cover postage and handling to
National Union Radio Corporution of N. Y.,
400 Madison Avenue, New York City.

|
% framing have been prepared.
|

FREE SHOP EQUIPMENT

One of the principal objectives’ of National Union
has been to supply the serviceman with modern
shop equipment and data so that he would be in a
position to do better service work and more of it at a
profit. Testérs, analyzers, service manuals and
service tools are given with the purchase of National
Union tubes., The wide awake dealer realizes the
advantage of obtaining his equipment in this way
as he has both the guarantee of the munufacturer and
the backing of National Union.

National Union offers include:
Servicing Tool Kit

Supreme No. 333 Analyzer

Service Mannals—Auto Manual
Triplett Oscillator and Output Meter
Triplett Tube Tester

Iickok Diamond Point Jr. Tube Tester
Supreme Model 85 Tube Tester

All Offers, subject to withdrawal without notice.
Small deposit. What do you need? Get details!

WwWWW- americanradiohistorv com

ygram
OTHERS SAY:

“We have been in the radio business for more than
six years, but for the past three have been specializing
exclusively in radio service work. This has developed
into a very profitable business, due in no small part,
to the cooperation and ‘‘deals” of the National
Union Radio Corporation.”” J. D. Edwards, Edwards
Radio Service, Washington, D. C.

FULL LIST PRICES AND
GOOD WILL

National Union tubes are sold everywhere at full list
price. This means that the serviceman has no need
1o fear the ill will of his customers who might other-
wise sce the tubes in ‘‘cut price’” stores. National
Union stands for full price, fair profit and good will!

National Union Radio Corporation of N. Y.
400 Madison Avenue,
New York City.

Gentlemen:

I am interested in:
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~ RADIO EDUCATION

The Editor— To You

Do you know all about radio? Do you feel the need for new

knowledge?

we will be glad to be of service.
interested in radio, show him this page in RapIo NEWS and

advise him to read it

NY radio man—possessing real knowledge—has
A before him, during the next twenty years, a
future that will be worthwhile and successful.

But the radio technique is moving at such a rapid pace
and knowledge is becoming so specialized that just a
plain “tinkerer’s” knowledge is no longer enough! In the
old days when any experimenter could stumble across a
new fundamental idea, the “will-to-experiment” with cut-
and-try methods often produced a new star in the radio
firmament. But nowadays, new discoveries and new de-
velopments are made by men who really know radio
theory and practice. Tt is onlv recently that Dr. Jansky,
president of the Institute of Radio Engineers, asked the
question, “Just what is a radio engineer?” And it is a
fact that there are many who call themselves radio engi-
neers who understand very little about engineering prac-

649

Read this short editorial and if it fits your case

If you have a friend who is

It may be important for his future

tices and in some cases only a smattering of radio.

For the wide-awake young man who has decided to
make radio his future field of endeavor, there must be
serious consideration of the study of radio fundamentals,
theory and practice with a continuing interest in learn-
ing new developments, new usages as they are discovered
to put them in practice. There are, in the United States,
as in no other country, numbers of radio schools that
teach radio and its principles in many different ways.
Some are highly technical training schools, some are
semi-technical schools for the beginner, some are devoted
to courses which explain in less detail the engineering
features but feature the practical side of radio. And
there are also universities and colleges dealing with the
strictly theoretical engineering side of radio as part of
an electrical course. (Continued on page 707)
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A STUDENT AT THE “MIKE”

A Schoharie high-school student, Miss
Yowmans, at t/ze.mztrop//orze on the
auditorium stage

HE inception and rapid expan-

i sion of the central school idea
has developed a new educational
technique and at the same time con-
tributed a post-depression income to the
technically qualified and ambitious ser-
viceman. Central schools, serving rela-
tively large rural areas by means of
bus transportation, are supplanting the
tiny district schools where the three
R’s were taught to the tune .of the birch
and ruler slap. The “little red school-
house on the hill” is giving way to
commodious and modern structures,
with study halls, auditoriums, gymna-
siums, laboratories and multitudinous
classrooms, where all the advantages of
urban curricula can be assimilated if
not enjoved. The movement being fun-
damentally a progressive one, it is oaly
natural that those behind it are recep-
tive to ideas embodying the latest in
scientific developments. And the fact
that each centrol school is almost in-

- New York State.

Rapio NeEws ror May, 1934

A CENTRAL SCHOOL
P. A. SYSTEM

Which contributes educational facili-
ties and opens a new source of revenue
for the wide-awake radio serviceman

Zeh Bouck

variably a #ew building greatly facili-
tates the incorporation of modern edu-
cational equipment.

An excellent example of this grade
and high school modernization is dis-
played in the Schoharie Central School,
located in the county seat of Schoharie,
The electrical in-
stallation in this school is of interest
from three points of view: It illustrates
the achievement of a local serviceman,
provides excellent data on the technical
requirements of such installations, and
demonstrates conclusively the educa-
tional advantages of school public-
address systems.

It is particularly significant that this
installation was engineered by a lo-
cal concern—Scribner Brothers—rather
than by readily-available specialists from
nearby cities. Schoharie is a strictly
rural community of some 1300 folk,
located well within an hour’s drive of
Albany and Schenectady. The work
was personally directed by Eddie Scrib-
ner, who convinced the school board
and the principal, Mr. Gordon L. Fox,
that the installation could be effected
at a cost well within a possible appro-
priation. No sales argument, aside
from confining the expenditure within
such limits, was necessary.

Dealing with their regular sources of
supply, the usual credit accommodations
were extended the service organization
and a contract drawn up with the school
board. When the school was con-

A VIEW OF THE STAGE

The auditorium acith the iz dynamic
speakers mounted flush on the awall
on each side of the stage

constructed, 34-inch conduit was laid
for the p.a. system in accordance with
the plan for distribution. The require-
ments were carefully studied and
worked out with the co-operation of
engineers of the Radio Receptor Com-
pany, who manufactured the equipment
to meet specifications. The actual in-
stallation required, in all, one week’s
labor on the part of three men, and the
estimate of cost to the school was made
on a time basis—plus the list price of
materials—the contractor realizing a
reasonable profit on both considera-
tions.

The heart of the system is a control
desk located in the office of the princi-
pal, and comprises two radio receivers,
a monitoring speaker, input and power
amplifiers, a turntable and pick-up, a
microphone, volume controls for both
channels, a main power supply and
an elaborate but mechanically simple
switching arrangement.

The receivers are General Electric
8-tube superheterodynes, with automatic
volume control, and operating on the
broadcast bands. They may be operated
simultaneously, providing two radio
channels. The amplifier is of Class A

THE FRONT VIEW

The control desk awith the switching
arrangements and monitor speaker
mounted on top of cabinet

www americanradiohistorv com
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throughout, consisting of a —24 input
tube, a —45 and —50s in push-pull, the
output of which is conservatively rated
at 13 watts. The power supply employs
two —381 type tubes.

The switching arrangement provides
for two complete channels. Any speaker
in the system can be switched to either
channel, and any two desired inputs——
microphone, either receiver or turntable
—can be used simultancously on both
channels, or both channels tied in on a
single input. A master switch throws
all speakers to microphone regardless of
the settings of the other controls.
Cross-talk is eliminated by adequate
shielding. The desk microphone is of
the close speaking type and can be used
without feed-back to the monitor
speaker.

Volume control on both channels is
varied at the desk until the desired in-
tensity is indicated by the monitoring
speaker. All other speakers have indi-
vidual integral volume controls, which
can be adjusted only with a screw-
driver. These are set for the volume
desired in the iadividual classrooms
when the volume (at the monitor) is
normal. They requirc no further ad-
justment.

Two dynamic speakers are installed
in the auditorium, seating an audience
of 600 persons. and two similar speakers
in the gym which has a seating capacity
ol approximately 400 persons. These
speakers have individual field supplies,
operated by automatic relays from the
control desk. The relays are operated
by a 12-volt circuit carried in the same
conduits with the modulated current.
Readily adjustable and separate volume
control is provided behind the pro-
cenium for the auditorium speakers.
This facilitates a desired degree of con-
trol when the studio type microphone is
employed on the auditorium stage.

THE REAR VIEW

This shows the installation of the re-
ceivers, poscer supply and the control
cables running to the switches

There are 27 magnetic type speakers
in as many classrooms, seating, on the
average, 35 students in each classroom.
These are mounted flush with the walls,
at the head of the classroom, providing
effective sound distribution. The nat-
ural baffling contributes to the excel-
lent quality which is scarcely inferior
to the output of the dynamics.

In engineering an installation of this
order, particular care should be directed
to the distribution of conduit, experience
demonstrating the probability that the
principal difficulty encountered will be
cable crowding. In one instance it was
necessary to run nine pairs through one
34 -inch conduit, which presents a rather
difficult job of fishing.

The entire installation was engineered
with an appreciation of the fact that
even the best of equipment requires
servicing from time to time, and the
layout so arranged as to facilitate in-
spection and repair. Junction boxes are
placed at convenient intervals along the
conduit, greatly expediting the localiza-
tion of trouble. The speakers are
mounted in the walls with four screws
and are readily removable for test or
replacement. The desk, with the main
control panel, can be pulled out from
the wall, and the control system immedi-
ately exposed.

The installation is protected by a
service guarantee for one year, during
which time all defective parts, with the
exception of tubes, are to be replaced
free of charge. After this period the
usual charges will be made for material
and labor, including a stipulated inspec-
tion every six months.

Provision has also been made for ex-
pansion. Empty conduits were run to
the basement in anticipation of addi-
tional speaker outlets. Conduit is also
embedded in the rear wall of the school,
sufficiently close to the surface to be
exposed if additions are made to the
building.

The cost to the school was based on
an estimated requirement of 10,000 feet
of wire. Actually 10,500 feet were re-
quired, and the entire installation cost

A RADIO CLASS AT WORK

The educational P.A. system in action.
The speaker is mounted flush aith the
wall above the blackboard

1000 STUDENTS LISTENING

Principal Gordon Fox addressing the
entire school from the special micro-
phone plugged into the control desk

the school approximately $1,700.

Though the perfect control of the
various radio. voice and phonograph
channels is clecirically complicated, it
is manually a simple operation, and the
technique was readily acquired by the
principal. The installation is employed
most consistently for announcements to
individual and grouped classes, with the
saving of considerable time and the
elimination of messenger service. Each
notice is preceded by a musical signal
of four Degan chimes followed by five
seconds of silence for the suspension of
work.

Various classes in the school have
radio schedules with the American
School of The Air and the Damrosch
Musical Appreciation Hour.  Special
events of national and civic importance,
such as Presidential addresses, also form
an important part of the radio educa-
tional fare.
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A REALLY
“COMPACT” RECEIVER
Figure 1. Although home con-
structed, it rivals the best factory-
made compacts in appearance

HOW TO BUILI]

HE past two years have demon-

strated beyond any doubt the wide

popularity of the small-size uni-
versal type radio receivers, designed to
operate on either a.c. or d.c. current.
With this thought in mind, this “how
to build” article should find great favor
with radio constructors; or, for that
matter, all types of radio enthusiasts,
for the complete constructional details it
supplies on a three-tube compact uni-
versal receiver which actually provides
excellent 4-tube performance, due to
the use of new 12A7 combination
pentode-rectifier tube. Its compactness
is indicated by the overall dimensions of
the leatherette-covered case—734 inches
high by 6% inches wide by 534 inches
deep.

The receiver uses standard parts and
the wiring is not at all complicated, as
the constructor will notice by referring
to the circuit diagram, Figure 4. The
instructions are complete with dimen-
sional drawings of the chassis, tube
shield and speaker bracket. The illus-
trations are marked with symbols of
the parts corresponding to those listed
at the end of this article. The receiver
employs a tuned radio-frequency circuit
utilizing one —78, one =77 and the afore-
mentioned 12A7 tube. This new 12A7
tube contains in one envelope a power
pentode, having the same characteristics
as the type —38 tube and a rectifier with
characteristics similar to those of the
1V rectifier. Thus this tube plays the
dual réle of output tube and rectifier.
The constructor wil find the prong lay-
out for this new 12A7 in Figure 4.

By further reference to the circuit
diagram, it will be seen that the antenna
is connected to the primary winding of
the antenna coil through a .002 mica
condenser, C1, shown mounted on the
speaker bracket in Figure 2. The pur-
pose of this condenser is to prevent the
possibility of receiving a shock if the
antenna wire and an external ground are
touch simultaneously. It will also be
noted that all parts are insulated from
the chassis, for the same reason. The
returns of the r.f. coils and by-pass con-
densers are made to the variable con-

denser frame, and this condenser is insu-
lated from the chassis by a thin sheet
of wvarnished cambric. The screws
fastening the condensers to the chassis
are insulated by a small piece of cam-
bric sleeving placed over the screws and
bakelite washers on each side of the
chassis. Control of velume is accom-
plished by varying the bias on the —78
tube. This volume control also carries
the on-off switch.

The antenna coil, L1, is located on
top of the chassis, mounted on a bracket
fastened to the back of the loudspeaker.
The r.f. coil, L2, is mounted under the
chassis, in back of the wvariable con-
denser. Particular care must be taken
to have these two coils connected to
their respective variable condenser sec-
tions as directly as possible. The de-
tector circuit is conventional, employ-
ing a type —77 tube to provide high sen-
sitivity. The screen voltage for this
tube is obtained from the voltage di-

vider resistors R6 and R7. The detec-
tor is resistance-
coupled to the grid FIGURE 3.

circuit of the 12A7

Rapro News ror May, 1934

A
3-“TUBE
A C.-D. C.

COMPACT

The tiny receiver de-
scribed out-performs
many commercial
compact receivers, yet
is easy to build from
these standard parts

Richard F. Shea

electrolytic condensers may be either
single units or combined in one con-
tainer. They are low-voltage units,
rated at 25 volts, hence are very com-
pact in size.

The filter choke, L3, is mounted
under the chassis and can be readily
seen in Figure 3. This choke is a very
compact one wtih 500 ohms rated resis-
tance. It is supplied with an upright
mounting bracket so that it can easily
be mounted on the chassis.

The filter condenser is also very com-
pact, and is shown in Figure 2, at the
front, right in back of the speaker.

The filament-reducing resistor, R8, of
250 ohms, is incorporated right in the
line cord which is known as a “heater
line cord.” These cords are obtainable
in various lengths and resistance values
and it is suggested that the cord be as
long as possible, at least 6 feet, and 10
feet if procurable. There is consider-

UNDERSIDE OF CHASSIS

through resistors
R3 and R4 and con-
denser C9. The
magnetic speaker is
connected directly
in the plate circuit
of the 12A7 as
shown. The detec-
tor and output
tubes are biased by
resistors R2 and RS
respectively. C6 and
C7 serve to by-pass
these bias resistors,
to obtain best qual-
ity. If the builder
doesn’t care too
much for bass re-
production, these
two condensers can
be Y4 or ¥ mid.
each, but for best
reproduction it is
suggested that 5
mfd. electrolytics be
used. These 3 mfd.

www americanradiohistorv-com
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able heat dissipated in this line cord,
and the longer it is the cooler it will be
n use.

Now for the actual construction. The A

first procedure is to make up the chas-
sis. Figure 5 gives the chassis layout
and all the necessary holes for mounting
the various parts. Of course, if the
builder has other parts that are just as
good and will fit into the available space,
there is no reason why they cannot be
used. Lay out a piece of steel, .042
inch thick, 5 inches wide by 11 inches
long, and mark on this the four bending
lines shown in the dimensional drawing,
Figure 5. Before bending the chassis,
lay out and drill all the holes, working
from the center lines. The large cut-out
for the speaker can best be made by
drilling around its outline with a small
drill, then chiseling out the enclosed
piece and filing the edges smooth. The
holes marked F are for passing through
the connecting wires and should use
steel grommets if possible, but for the
great majority of us who cannot use
such things the next best thing is to
just make very sure that the edges of
these holes are smooth, so that they
cannot cut the insulation of wires
going through them.

After all the holes have been drilled
in the chassis, and it has been bent up
in its final shape it should be plated.
Cadmium is suggested, although a dull
chromium may also be used. However,
some plating should be used, to avoid
future rusting.

The drawing, Iigure 6, shows the
construction of the shield which is
placed between the =77 and 12A7 tubes,
as shown in TFigure 2. Iigure 6 also
shows the speaker bracket dimensions.
The spade bolts used on the shield are
the same as used on variable condensers
and coil shields by many manufacturers
and can be obtained from any variable
condenser manufacturer.  These two
shields should also be plated like the
chassis.

When the chassis is completed and
the parts arc ready to assemble, the
rest is comparatively easy. The variable
condenser 1is first mounted under the
chassis, taking the precautions men-

FIGURE 4.
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i
12A7

FIGURE 2.

tioned before to insure its insulation
from everything else. After it is in
place it is suggested that its insulation
be checked by means of a continuity
meter. Next the loudspeaker is mounted
in place. A word of caution is neces-
sary here. Be sure that the assembly
bench is scrupulously clean of all mag-
netic particles, otherwise these particles
are liable to get into the speaker and
ruin its performance. The volume con-
trol is next assembled on the chassis

THE SCHEMATIC DIAGRAM

TOP VIEW OF COMPLETED CHASSLS

followed by the choke and the sockets.
The filter condenser block is mounted
on top of the chassis, the antenna coil
and antenna condenser are mounted on
the loudspeaker frame and the r.f. coil is
fastened under the chassis in back of the
variable condenser. Resistances are
mounted on their own leads and as di-
rectly as posible, as also are the smaller
by-pass condensers. The dual .5 mfd.
condenser block, C6 and C7, is mounted
directly on the back of the variable
condenser.
After the set is all wired
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z

77 -12A7

L2
c2 | 2 C3
L4 £
g cs
it an
i
i

1

up, check over all connec-
tions carefully, then plug it
into the line. First check
the voltages, to make sure
all values are correct. There
should be about 100 volts
on the plate and screen of
the —=78 and 12A7, about 10
volts on the 12A7 cathode

JY
N AN MASKETLC and about 4 volts on the
- . o7 AKER o

Re ce y | S -78 cathode on full volume.
RIS Py Once the set is working,
-Ci0 ] - ﬁ the alignment procedure is
RS simple. Pick out some sta-
ol A ‘| J I tion near 1500 kc. and ad-
i S i N T 1 i3 just both compensators on
¥ R6 : g d ith
RECTIFIER  GRID (CAP) the variable condenser, wit
CATILODED-c &S Hov. the volume control reduced,
PENTODE 7N, RECTIFIER ci AC il the signal is loud ‘

SCREEN /o _(o, ..--" PLATE 8OTTOM VIEW OF n7 - C"ET o untl t_le signal 1s lou est.
o - 9 12A7 | o s }f in operation the re-
PENTODE - O 0/"---PENTODE SOCKET 77 -18 -12A7 R8s SW. ceiver tends to be unstable
- 8 CONNECTIONS ¥ at the high-frequency end,

it can be materially reme-
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Q/{ HOﬂ’l@-ﬂ’lﬂde e HEADPHOE_S M
- HEARING AID

The device described here
1s a really effective vacuum-
tube hearing aid which can
be constructed at low cost by
anyone with even a rudi-
mentary knowledge of radio

H. Melchior Bishop

HE instrument shown in the ac-

I companying photographs is the

result of the author’s efforts to
design an instrument which would re-
tain most of the advantages of the
Rapio News Ear Aid (described in the
January. 1932, Rapro NEws), yet be
salable at a fraction of its price, on the
theory that such a device would not
fail to be an excellent sideline for radio
men everywhere. It is efficient, profes-
sional-looking and can be built for from
seven to fifteen dollars, depending upon
whether one makes or buys the micro-
phone and upon the quality of earphone
used. And—both A and B batteries are
standard flashlight cells that can be
easily and cheaply obtained in any city,
town or hamlet in the world.

The microphone, shown in Figure 5,
is of the home-made variety, using a
“button” taken from a small hand-type,
home-recording microphone. If such is
not available, one can experiment with
buttons from an old telephone. Tele-
phone replacement microphones, some-
times known as “corn plasters,” may be
purchased from telephone supply houses
for less than one dollar. The construc-
tion of a microphone utilizing one of
these buttons is simple and requires
only a small lathe; or, lacking this, an
equally good job can be done with a
saw and file, as explained further on.

The microphone frame is of quarter-
inch basswood. This is sold in small
pieces by most lumber dealers, and costs
very little. First turn out, on the lathe,
a back plate 3 inches in diameter and
2 rings of the same size, as shown in
Figure 3. If you do not have access to
a lathe, follow the dotted outlines for
the frame, sawing out the two-inch
circles with a coping saw, keeping a bit
inside the lines, and then finish the cir-
cular openings with a half-round file.
This will give you a square frame, which
will work just as well as a round one.
Pile up the back plate and rings, and
after clamping them, drill the twelve
small holes. Last of all, drill the center
hole in the back plate of a suitable size
to accommodate the mounting screw or
post on the back of your microphone
button. The frame should now be
given a coat or so of black lacquer.

Now turn your attention to the dia-
phragm and the microphone button.
First unscrew the commercial button

‘A" BATTERY
CASE

and remove about half of the carbon
grains. Also make sure, before re-
assembling it, that there is but one
thickness of-mica over the front of the
button. This operation will greatly in-
crease the instrument’s sensitivity, and
Is a safe procedure with the low voltage
we shall use with it. The exact amount
of carbon grains to be removed is a
matter of experiment. If the instru-
ment does not hiss to any noticeable
extent, you have guessed right. If it
does, return part of the grains you have
removed and try again. Now mount
the altered button on the back plate,
and solder a thin flexible wire to the
front contact and connect it to a ter-
minal screw put through one of the vent
holes in the back plate.

The diaphragm is made of lightweight
bond letter paper, cut to the size shown
in Figure 3 and cemented with Ambroid
or celluloid cement along the narrow
flap. After the cement is dry, punch a
tiny hole in the apex of the cone with a
small nail. It is now ready for mount-
ing, which is done as follows:

Coat the top face of the bottom
wooden ring (the ring next to the back
plate) with Ambroid or other good ce-
ment, and stretch over it a single thick-
ness of China silk or georgette crépe.
Hold this taut until the cement dries,
and your ring now has a drumhead of
silk. Centering your diaphragm on this
silk drumhead and holding it down
lightly, apply a coat of cement around
its periphery. When this has dried
thoroughly, cut out the circle of silk
over the hollow of the conical dia-
phragm, leaving a very narrow rim of
silk projecting inside the cone for the
sake of strength. You now have a rela-
tively free-floating, light, non-resonant
diaphragm.

In the final assembly, adjust the but-
ton so that the screw on the front con-
tact projects about one-thirty-second of
an inch through the hole in the apex of
the diaphragm, first removing any
clamping nuts that are on the screw.
Now place the top and final ring on the
microphone, and clamp evenly and
tightly with six machine screws around
its circumference. Last of all, fasten
the front contact to the diaphragm with
a drop or two of cement. When this is
dry, the microphone is finished. Tt will
later be (Continued on page 701)
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THE HEARING AID OPENED

Figure 1. The locations of all parts
are shown. The symbols correspond

to those shown in the list of parts and
in the diagram, Figure 2

THE INEXPENSIVE MICROPHONE
Figure 5. This is awhat the micro-
phone, made from directions given in
the text, looks like avhen finished
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FIGURE 2. THE CIRCUIT
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AMPLIFIED

A.V.C.

¥ N his articles in the March and
April issues Edgar Messing de-

- scribed the principles involved in
automatic volume control design and
provided excellent information on the
applications and limitations of this type
of control. In his closing paragraphs
he referred briefly to the possibility of
obtaining more complete and effective
automatic control by employing an
amplifier stage to produce a higher con-
trolling voltage. It is the purpose of
the present article to describe such a
svstem and show just what is accom-
plished in one commercial application
of “amplified a.v.c”

There are two means of accomplish-
ing amplified a.v.c. Either the signal
voltage taken off the i{. amplifier can
be amplified further before applying it
to the a.v.c. rectifier tube, or the out-
put of the a.v.c. rectifier can be applied
to the grid of another tube and the
amplified control voltage taken off
across a resistor in the plate circuit of
this latter tube. In the system recently
developed by Hammarlund and incor-
porated in the A V.C. “Pro” the former
method is employed and it is this sys-
tem that will be described in this article.

Figure 1 shows the schematic circuit
of the 2B7 a.v.c. tube, the i.f. amplifier
and the second detector. The pick-up
coil L1 in the grid circuit of the pentode
section of the 2B7 tube is coupled to
T1 in the output of the last i.f. tube to
provide the activating voltage for the
a.v.c. amplifier. In effect the signal
proper goes directly from the second i.f.
tube to the grid of the second detector
through the coupling provided by T1
and therefore the additional gain ob-
tained in the pentode section of the 2B7,
which really constitutes a third stage
of i.f. amplification, adds nothing to the
voltage applied to the second detector.
It may seem wasteful to develop this
additional gain and then not employ it
in the signal line but to do so would

)

¥ B
MANUAL AV.C.
GAIN CONTROL SWITCH

57

2NO.DET.
T

(2

LDJ. T0O

5 BEAT

s FREQUENCY

2|~ OSCILLATOR

g 4 L

3 X

FIG.4

L

HA DY

+250V.

provide no benefit inasmuch as the
sensitivity of this receiver, with its two
if. stages, is already as high as can be
utilized effectively inasmuch as it is
such as to go down to the noise level
in even the best locations.

The amplified output of the pentode
section of the 2B7 is applied through
the transformer T2 to the paralleled
plates of the diode section of this tube
where it is rectified and the controlling
voltage developed across the resistor R.
This voltage is then applied to the i.f.
grids through resistance-capacity filters.
It will be noted that the biasing re-
sistor in the cathode circuit of the 2B7
is divided into two parts and that only
part of the bias developed across it is
applied to the 2B7 grid. This is done
to provide a relatively high bias for the
diode section in order to procure “de-
layed” a.v.c action. Thus signals below
a certain value do not activate the a.v.c.
system, and for weak signals the full
sensitivity of the receiver is therefore
available. Obviously if every signal,
no matter how weak, caused the a.v.c.
system to function, the sensitivity of
the receiver to weak signals would be
reduced appreciably.

The a.v.c. switch shown in Figure 1
provides a means for shorting the auto-

CHECKING A.V.C. ACTION

matic control voltage to ground in order
that the receiver may be used without
the a.v.c. feature when desired. When
so used gain control is accomplished
manually by means of a gain control on
the front panel. This varies the cathode
bias of the two i.f. tubes.

So much for the design features of
the system and now for some informa-
tion on the results procured with it.
Figure 2 shows a series of curves pre-
pared by one of the leading measure-
ment laboratories in the country. These
curves represent actual measurements
made of a standard A.V.C. “Pro” re-
ceiver and show its output character-
istics. All were made with the av.c.
system in operation. Curve A is the
important one inasmuch as it shows the
characteristic obtained in normal opera-
tion; i.e., with the manual gain control
fully advanced.

In some cases it may be desirable to
limit the sensitivity of the receiver to
a certain predetermined level; as, for
instance, in locations where the back-
ground noise level is high. There would
be no hope of bringing In signals so
weak as to be below this noise level and
and there would be the drawback that
the “between station” noise would be
uncomfortably (Continued on page 703)

Figure 2 (left) shows automatic control of the receiver under discussion, at full receiver sensitivity (curve A), and with gain

limited by retardation of manual gain control (B and C).

Figure 3 shows effect of awv.c. (curve D) in holding output

wvoltage relatively constant on a badly fading signal
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TECHNICAL DATA
ON THE

( T'riode-Pentode )

J. van Lienden

HE new 6F7 multiple tube con-

sists of a triode and variable-mu

pentode mounted in a single glass
envelope. The two units are mounted
vertically above each other (the triode
below) and they utilize a common cath-
ode somewhat larger than usual. Due
to the mechanical construction there is
very little coupling between the two
units. This tube is primarily designed
for use as a detector-oscillator (in a
superheterodyne), but it is also suitable
for other purposes where a pentode and
triode, with common cathode, are suit-
able. Some of these are: i.f. amplifier
and detector (either bias detector, grid-
leak or diode); a.f. amplifier and de-
tector, detector, automatic volume con-
trol and noise suppressor, etc.

As the name implies, the 6F7 is a
6.3-volt tube, consuming .3 ampere, and
can therefore be employed in series with
other tubes of similar filament rating in
a.c.-d.c. receivers. Table I shows the
characteristics of each unit as well as
the conditions for converter service. A
family of Ep-Ip characteristics (for
the triode) is given in Figure 4, and
(for the pentode) in Figure 5. The in-
fluence of the screen voltage on rp, Gm,
Ip and Isg is illustrated in Figure 6,
while Figure 7 illustrates the relation
between these same quantities and the
control-grid voltage.

Tigure 1 shows a typical circuit em-
ploving the tube as an oscillator-mixer.
Coupling between the two units is ac-
complished by the lower part of coil L2,
which is in the cathode circuit. Another
possible method is to have a third coil in
the cathode circuit (the grid coil does
not have to be tapped in that case).
Since the pentode has variable-mu char-
acteristics, it can be connected to the
automatic volume-control circuit. Em-
ploying the circuit of Figure 1, an oscil-
lator voltage peak of 7 volts, L2 tapped
14 from bottom end and L1 containing
the same number of turns as L2 and
wound over it, the conversion conduc-
tance is 300 micromhos with 10 volts
bias; 200 micromhos with 13 volts bias,
100 micromhos with 15.5 volts bias, 40
micromhos with 18 volts bias and 14
micromhos with 20 volts bias.

Both units can be employed as a
detector, but for maximum gain the
triode should be the detector. When it
is used in such a combination. the comi-
mon cathode presents a problem in ob-
taining separate bias for the two units.
This is best solved by a tapped bias
resistor, as shown in Figures 2 and 3.
The circuit of Figure 2 illustrates a
6F7 type tube employed as an i.f. ampli-
fier and a biased detector. Minimum
grid bias (Continued on page 698)
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TABLE I

INTERELECTRODE CAPACITANCE
TRIODE: G-P= 2.0 MMFD. *
G-C= 2.5 MFD.
P-C= 3.0 MMFD.
PENTODE: G P(WITH SHIELD CAN)
=.0Q8 MAX.MMFD.
!NPUT 3.2 MMFED.
OUTPUT = i2.5 MMFD.

EEF=63V

Ig=.3 AMPERE”"

LENGTH= 4— 5= 435

DlAMETER( MAX] =
o

16
BASE~§MALL T7-PIN-

AMPLIFIER SERVICE (CLASS A)

. Triode Unit | Pentode Unit )
Ep 100 _[250iiAx| 100 250 [ vouTs
Esg — | — |1ooMax[100mAx| vOLTS
Eg -3 |375 [-3 MIN | -3MIN.| VOLTS
& 8 | — | 300 300 J—
re 17,800 — [300,000|850,000] oHMS
6m 450 | — | i050 [1400  [MICROMHOS)
el — | — | 10 10 |MicromHoS
Ip 35 | *x | 64 64 M.A.
lse — |— | 16 1.5 M.A.
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PHENOMENA

UNDERLYING RADIO

( Piezo-Electric Effects )

E. B. Kirk
Part Eight

HE strains in a crystal are ap-

proximately proportional to the

applied potential difference and if
the potential is reversed the direction
of the strains is reversed also. It fol-
lows, therefore, that if the potential is
alternated in direction the plate will be
set in vibration at the same frequency.
The dimensions of the plate cause it to
have various natural periods of vibra-
tion and if the frequency of the applied
voltage is made to approach one of these
natural frequencies (different along the
dificrent axes) the response of the crys-
tal increases until, if the two coincide,
resonance occurs and the amplitude of
vibration may increase several hundred-
fold. If the applied voltage is too great,
the crystal can be broken by the vio-
lence of its own motion. When a ¢rys-
tal is made to vibrate in this way,
thercby calling into play the converse
effect. the direct effect is also involved.
for the motion of the plate with the

charges on the faces gives rise to elec-
trical reactions on the circuit which is
being used to supply the alternating po-
tential difference. The frequency at
which the reaction takes place 1s in
most part dependent on the dimensions
and the elastic constants of the mate-
rial. By accurate grinding the natural
periods of vibration along the various
axes can be made any desired value and
thus gives a simple means for obtaining
frequency standards. A device of this
sort is called a piezo-electric resonator.

One crystal can furnish a number of
frequencies any one of which can be
called into action by the proper adjust-
ment of the driving circuit, for in addi-
tion to the natural periods along the
three axes the overtones of harmonics
can be used. These are 2, 3, 4 (and
so on) times the fundamental frequen-
cies.

We have considered a crystal plate
working in a circuit which was driven

MULTI-RESONANCE IN CRYSTALS

A crystal plate cut without particular reference to the orientation of the three
axes awill in general respond to a large number of frequencies. Plotting the
response amplitude against the frequency gives results similar to those shown in
the above figure, which has been called the frequency spectrum of the crystal
plate. Usually there are one or more frequencies in the spectrum of a plate giving
responses sufficient to drive a wacuum tube in the usual crystal oscillator circuit.
Relations between major response frequencies and the dimensions of a plate cut
by the Curie or perpendicular method are as followws: For this type of plate there
are two major response frequencies, one high and one loww. The high frequency
achich is a function of ¢, the thickness of the plate, can be determined approximately
from the relation f = K/¢, awhere ¢ is the thickness of the plate in millimeters and
K =2860x10° (giving a constant of approximately 105 meters per mm. of thick-
ness). The low frequency is a function of b, the dimension along the electric
axis, and is obtained by substituting the walue of b in millimeters for ¢ in the
abowe relation. With the parallel or 30° cut there is a major high and low
frequency, but in some cases the high frequency occurs as tawo response frequencies
a kilocycle or so apart (termed a doublet). For thin plates of relatively large
area the high frequency is given approximately by the relation f=K/d, wchere d
is the thickness in millimeters and K —=196x10°. The low frequency, a function
of the =cidth, e, of the plate. is obtained by substituting the value of ¢ in millimeters
in the place of d
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by an alternating electric potential. A
most important advance was made when
it was discovered that a crystal could
be used, in a vacuum-tube circuit, for
maintaining oscillations of constant fre-
quency. A number of circuits were
worked with before the present ones
were evolved, and although it is still
not ordinarily possible to obtain much
more than a watt or so of power di-
rectly from a crystal circuit, it is
always possible to amplify to any de-
sired power level.

The uses to which the direct and the
converse piezo-electric effects can be
turned are rather impressive. We have
mentioned before the use by the Curies
for the measurement of movements of
1/10,000,000 of a centimeter. It is in-
teresting to note that interferometry
allows measurements to slightly less
than 1/10,000,000 cm., and although it
has at present many more chances for
application, the crystal methods are
superior for some purposes. Crystals
can also be used for the measurements
of high pressures, as in the explosion
chambers of large guns. High-voltage
measurements have been previously
mentioned; it has been used for the
detection of currents as small as
1/1,000,000,000,000 of an ampere.
(The vacuum tube is still ahead, being
able to detect as little as 1,/10,000,000.-
000,000,000 ampere.) Piezo-electric os-
cillographs have been constructed by
Wood; the supersonic waves (in water)
of Langevin are used for deep-sea sound-
ing, submarine (Continued on page 698)

RESPONSE FREQUENCIES OF 32 X47 X 2.760 MM PARALLEL CUT
QUARTZ PLATE IN REGION OF MAJOR HIGH FREQUENCY

(AFTER LACK,F.R.:= MODES OF VIBRATION AND TEMPERATURE
COEFICIENTS OF QUARTZ CRYSTAL PLATES.)
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FREQUENCY IN KILOCYCLES

RESPONSE-FREQUENCY SPECTRA OF A
PARALLEL CUT CRYSTAL PLATE AT DIFFERENT
TEMPERATURES ILLUSTRATING THE INTER~
CHANGE OF ACTIVITY BETWEEN THE TWO
FREQUENCIES AS THE FREQUENCIES OF THE
TWO MOBES OF VIBRATION PASS THROUGH A
COINCIDENT VALUE.

LENGTH OF PLATE ALONG OPTIC AXIS =47 MM.
WIDTH ALONG ELECTRIC AXIS=19.35 M M.
THICKNESS ALONG THIRD AXIS= 2.75 M M.

(AFTER LACK:~ MODE OF VIBRATION AND
TEMPERATURE COEFICIENTS OF QUARTZ
CRYSTAL PLATES. BELL TELEPHONE
LABORATORIES , REPRINT. B403.)
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“DIAL) b
P. A.
SYSTEM

Samuel Kaufman

NE of the most elaborate public-
address systems in the world is
now used in the National Broad-

casting Company’s ten-story headquar-
ters in Radio City, New York. Audi-
tion, observation and engineering rooms,
in addition to offices, are equipped with
loudspeakers that convey selected pro-
grams. A novel phase of the network’s
P.A layout is the use of an automatic
dialing system, not unlike the telephone
dialing method, to permit the choice of
a wide variety of programs, auditions or
rehearsals over each loudspeaker. The
P.A. system was designed by NBC en-
gineers for the peculiar needs of the
Radio City broadcasting headquarters.
The apparatus, according to Mr. O. B.
Hanson, the network’s manager of tech-
nical operations and engineering, is not
commercially available to other con-
sumers, but may be at a later date.
There are 120 positions on the auto-
matic switching control board, provid-
ing for the same number of outlets
throughout the building. At this writ-
ing there are only 80 outlets in use, the
remaining number being reserved for
future loudspeaker installations in parts

PROGRAMS GALORE

Operator tuning in one of the recep-
tion panels to WJIZ. The dial system
may select any one of the nine pro-
grams. Each panel receives one local
station.  The dial system may be

connected to an program at aill

et

of the building not yet covered. And,
of course, an unlimited number of
switchboard positions can be added to
provide for still more outlets. The P.A.
outlets are installed in the offices of all
department heads and in such other
rooms where it its essential that em-
ployes listen in from time to time.
Thus, the programs are available to
workers in the artists service, sales, pro-
gram and press departments.
Loudspeakers are mounted in pairs,
at each outlet. The two speakers, in
most instances, are set in tall console
cabinets of attractive design. Where
floor space is at a premium, or where
the decorative scheme so requires, the
speakers are encased right in the wall,
with a hanging tapestry hiding them
from view. The speakers are set at a
V-tilt to distribute the high-frequency
sound evenly throughout the room.
According to Mr. Hanson, an entirely
new principle in loudspeaker design is
embodied in the P.A. units. The loud-
speakers, built by the RCA-Victor com-
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TESTING THE “GADGET”
R. C. Patterson, Jr., wvice-president of
the N. B. C., testing out the new dial
system at Radio City Headquarters as
O. B. Hanson, technical expert, ex-
plains its operation. Left, the dial
“gadget” =wwith its control buttons

pany to NBC specifications, are known
as double-coil dynamics. The word
“double’ in this instance has no connec-
tion with the fact that two speakers are
used at each outlet point. Rather, the
designation applies to the fact that each
individual speaker includes two coils—
one responding to low frequencies, the
other to high—in order to provide a
wide range. A flexible connection is
used between the two coils. Mr. Han-
son stated that the speakers have a
guaranteed range of 8000 cycles. He
added, however, that the operating range
of each unit actually exceeds 12,000
cvcles,

Each loudspeaker .outlet is provided
with a desk control box on which is
mounted the telephone-type dial, five
control buttons and a bulb. The dial.
like the rest of the automatic switching
equipment, is of Strowger manufacture.

The five control buttons serve to put
the system “on and off,” increase the
decrease volume, and redial programs.

To operate the system, the listener
first presses the “on” button and then
dials a combination of two digits to
obtain the desired program. To in-
crease or decrease the volume he presses
the respective plus or minus buttons to
the point where they vield the desired
efiect. To change programs, the “re-
dial” button must be pressed before
dialing a new number. The plus and
minus volume buttons serve to operate
tiny individual motors behind each
loudspeaker.

Through the use of two-digit program
directory numbers, there are 99 possible
combinations.  Just about half that
many combinations are provided in the
P. A. system at this writing. Considera-
tion was also given for future expan-
sion of the automatic dialing P.A.
method even to (Continued on page 695)
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INTERPRET STANDARD RATINGS FOR

METER ACCURACY

How many readers know the meaning
of manufacturers’ accuracy ratings, as
applied to measuring instruments?

Harold L. Olesen

HE accuracy of electrical indi-

cating instruments and certain

other devices as used in the radio
service field, seems to be a subject that
is generally misunderstood. Even though
these units are rated by their manufac-
turers as being correct within a speci-
fied accuracy most users do not know
how to apply this information advan-
tageously.

The instruments used in radio servic-
ing are practically all of the “indicating”
class, as distinguished from instruments
of the other classes, “integrating,” ‘re-
cording,” etc. As a class, “indicating”
instruments are treated as one group;
the underlying principle regarding accu-
racy is the same for all.

The length of the meter scale is the
distance from the zero position to its
other or full scale end, as measured
along the arc traced by the tip of the
pointer. This assumes that the zero
position is at one end of the scale, which
is generally the case. When the zero
point is located at some mid-position
on the scale, the pointer can move either
to the right or left of it; the scale is
then considered as having two end scale
positions and the full scale fength then
becomes the sum of the distances from
the zero point to each end scale position.

The recognized standard for electrical
measuring instruments in this country
is that issued by the American Institute
of Electrical Engineers. In this group
of standards, Standard No. 33-33 covers
the accuracy of indicating instruments.
This standard reads as follows:

“ACCURACY OF INDICATING
INSTRUMENTS —In specifying the
accuracy of an indicating instrument,
the limits of error at any point on
the scale shall be expressed as a per-
centage of the full scale reading”

Instruments whose scales are uniform,
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or reasonably so, and whose scale mark-
ings increase from zero at the point of
zero indication to a maximum value at
the other end of the scale fall in this
group and are covered by the standard
directly. This group includes all stand-
ard voltmeters, ammeters, and watt-
meters for both a.c. and d.c. Figures
1 and 2 show typical scales of this
group.

In Figure 1 the scale is marked off
into 50 uniform divisions which bear
the identifying numerals 0-100. An
accuracy rating of 2% on an instrument
using this scale would mean that the
pointer should indicate with an error
not to exceed %2 volts (2% of 100) at
any point on the scale. Should the read-
ing be made at the 100 mark, the maxi-
mum allowable error, =2 volts would be
2% of the indicated value. However
if the reading should be made at 10 on
the scale, the maximum allowable error,
+2 volts, would become 209% of the
indicated value. For this reason greatest
accuracy is obtained by properly choos-
ing the ranges on indicating instruments
of this sort so that large deflections of
the pointer may be obtained.

In Figure 2 the scale is marked off in
units, so that the instrument to which
this scale is attached may read directly
in a.c. volts. Instrument practice con-
siders this scale as having 50 divisions
because each of the ten cardinal di-
visions contains 5 smaller divisions.
The application of an accuracy rating
to this instrument is made in exactly the
same manner as in the case of Figure 1,
except that the rating does not apply
for the first 1/5th of the scale. The
usable part of a scale of this nature is
considered to be the upper 4/5ths and
no attempt is made either to use the
first 1/5th at the left-hand end of the
scale. or to (Continued on page 704)
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PROFITS

SERVICEMEN
OVERLOOK

in an Eastern city was recently

asked the secret of his success
in maintaining a large service business.
Without hesitating, his reply was that
he went after the business and did not
wait for it to come to him! Every man
engaged in radio service work is (or
should be) a business man. In order to
stay in business and make a profit, it is
necessary to have sales. Many service-
men may question this statement and
ask what they have to sell. In the case
of radio service, the serviceman is sell-
ing his technical knowledge and his
ability to service radio sets. In this
sense, he is also a professional man, just
as much as a doctor or a lawyer is a
professional man.

Most servicemen consider themselves
technicians, and since they are primarily
concerned with the repair and adjust-
ment of a radio set, they are sometimes
not particularly interested in sales pro-
motion—the kind of work which gets
more service business. Those service-
man, however, who realize the necessity
for going after more service jobs and for
taking advantage of every opportunity
to promote business ere the men who
are making the most money. The man
who has a shop and who spends all of
his spare time in the shop waiting for
work to come his way never prospers.

Some lucky servicemen have built up
a large clientele of customers, so that
there is always as much work coming
into the shop as can be handled con-
veniently. Such men, if they are not
going after more service work, are losing
a grand opportunity to make some real
money. It is always possible to obtain
assistance in radio work, and still make
a profit on the work after the assistant
has been paid. The larger radio service
organizations must depend on quantity
as well as quality for their existence,
These organizations, that are making
plenty of money in service, employ men
who are particularly fitted for inside
repair work to take care of the jobs
which come into the shop. Men who
are better fitted for outside contact
work are employed to call upon cus-
tomers.

There are big profits available in
radio service to those men who will
take enough time from their world of
technical thought to consider in their
daily work a few of the elementary prin-
ciples of business, The principles out-
lined below are basic, and if followed
carefully, will, without fail, bring greater
prosperity to the serviceman.

1. QUALITY WORK. The quality
of a serviceman’s work is like the
quality of a manufacturer’s radio set—
it must be good to survive. Unless the
quality of his work is entirely satisfac-

Q' SUCCESSFUL radio serviceman

J. R. Jackson

tory, the serviceman will be unable to
succeed over a period of time. He may
obtain occasional new customers, but
sooner or later they will become dis-
satisfied and will go elsewhere. A good
serviceman can repair a radio set in
such a way that the set will be just as
good as it was when it left the factory.
The serviceman must be certain that
every job done in a customer’s home is
done in the same manner that the
serviceman would do it for himself on
his own radio set. He knows then that
the job will be absolutely right.

2. FAIR BUSINESS PRACTICES.
As in any other business, it is necessary,
in service, to be fair in dealings with
customers. The serviceman may be
tempted at times to make statements
which cannot possibly be fulfilled. As
an example, it is never good policy to
tell a customer that he can obtain just
as good performance on a small indoor
aerial as he can on a large outdoor
aerial. Another angle of fair business
practices is the fact that a customer
should #ewver be overcharged for any job.

3. SELL THE CUSTOMER ON
VOURSELF. Before the customer is
entirely satisfied with the work which
the serviceman has done, it is necessary
that he be sold on the man’s ability as
a serviceman and as an honest business
man. Perhaps the serviceman may feel
that the quality of a completed repair
job will speak for itself. This is en-
tirely true with old customers who know
vou and know that you are being
entirely fair with them. With new cus-
tomers, however, you should explain,
briefly but adequately, the nature of the
work to be done, and try to show the
customer just how you have succeeded
in making his radio set perform far

Rapio News ror May, 1934

better than it did before you went on
the job. Show him that you know what
you are talking about, and that you are
charging him only a fair price for the
work. He will have greater confidence
in you and will not hesitate to call upon
you the next time nor to recommend
you to his friends.

4. GET THE SERVICE BUSINESS
OF NEW CUSTOMERS. After you are
well established with one service cus-
tomer, you can, with comparative ease,
obtain additional business from this
customer’s friends and acquaintances.
Give the customer some of your busi-
ness cards and ask him to hand them to
his friends who have radio sets. Ask
him for the names and addresses of
such people, so that you can personally
contact them and solicit additional work.
Take every possible advantage of new
contacts for service work by letting as
many people as possible know that you
are in the service business and that vou
have o real quality product io offer at
a reasonable price.

5. SELL RADIO MERCHANDISE.
Every serviceman has the opportunity
of selling radio merchandise to his cus-
tomers, and if the man is thoughtful in
such sales work, it is possible for him
to add considerably to his regular in-
come. Tubes can be purchased from a
local radio distributor at dealer prices,
and the serviceman is entitled to charge
list prices to his customers. The in-
stallation of transposed antenna sys-
tems for greater efficiency of reception
and for noise reduction is becoming a
very important factor in radio service
work. Every owner of a radio set is a
possible prospect for such an installa-
tion. The serviceman can purchase the
equipment at dealer prices and can
make alegitimate profit on the sale of
the equipment as well as on the instal-
lation. Many people are interested in
having additional loudspeakers or micro-
phones to operate in conjunction with
their radio sets. Here, again, is an op-
portunity for the serviceman to sell
radio merchandise at a profit and to
make an additional profit on the in-
stallation, Then, again, there is the
matter of sidelines that can be sold and
serviced—household electrical goods,
etc.. to add to the strictly radio
profits, (Continued on page 707)

W

£ Tty O 7t G i

T e

-
%
[
.
‘
<

i
o

WWW americanradiohistorv com



www.americanradiohistory.com

Rapio News ror May, 19314

A BIRD’S-EYE VIEW OF THE

WORLD’S RADIO

MAI

KET

South American and European needs for

radio apparatus.
American market.

Australia’s similarity to the
The increased demand for

American radio merchandise built up by our
methods of mass production and engineering
skill. These are discussed in this article by—

W. A.

ASS production, symbolizing the
M climax in American industrial

progress, and skilled handicraft,
representing the acme of conservative in-
dustrial and merchandising policies of
most overseas countrics, are meeting to-
day in the radio markets of the world in
hard-fought combat for a place in scat-
tered households. What with a most
thorough research and engineering ac-
tivity made economically possible by
the large returns from mass production,
together with the savings which mass
production can pass on to buyers, the
American radio industry is gaining
ground not only in those countries that
must import the bulk of their radio re-
quirements, but even in those that boast
of a large domestic radio production. A
journev abroad never fails to impress
one with American radio achievement,
although at the same ‘time fully ap-
preciating the splendid efforts of our
overseas confreres. It is simply an in-
teresting studv in the ways of the Old
and the New Worlds.

My thoughts regarding European
radio preference are not long-distance
guesses or hunches. Rather they are
based on first hand experiences and ob-
servations gained during an extended
tour of the Continent two months ago.
During that tour, which was the regular
annual call on our customers abroad, I
visited Ireland, England, France, Belgium,
Norway, Sweden, Denmark, Switzer-
land, Czechoslovakia, Italy and Spain,
including a hurried passage through
parts of Germany, as well as Tangiers
and Morocco in northern Africa.

If T must present a bird’s-eye view
of European radio activities, my first
point is to impress you with the quite-at-
home feeling one gets when surrounded
by European radio manufacturers and
merchandisers, their products and meth-
ods. After all, there is not such a vast
difference in the general picture. Tt is
only when we get down to details that
the points of departure loom into view.

Thus the European radio manufac-
turer makes a line of radio sets not
much different from current American
practice. For the moment the trend is
decidedly towards so-called midget sets,
with console models limited to the more
costly offerings.  The most popular

Coogan

circuit over there is the superheterodyne.
There is also the tendency to employ
some multiple function tubes. The
dynamic type loud-speaker is almost uni-
versally employed. The general appear-
ance is quite like our current American
midget sets, especially the latest modern-
istic cabinets. As for prices, the European
sets are usually higher than correspond-
ing American offerings, due to limited
production and greater labor cost. In
France, for example, the superhetero-
dyne midgets sell for around $60 to $75.

A closer examination of European sets
discloses the points of divergence. Most
obvious, under the magnifying lens of
close scrutiny, is the matter of wave-
length or frequency range. Not only
must those European receivers cover the
200 to 550 meter band of American
broadcasting, but must extend all the
way up to 2000 meters. This enormous
frequency range is usually accomplished
without changing inductance coils or
elaborate switching means. An exam-
ination of the tuning dial of a typical
European receiver on which the impor-
tant stations are printed alongside the
wave-length scale, indicates such sta-
tions as Budapest, Beziers, Fecamp,
Bordeaux and Nuremberg, down near
the 200 meter reading, and Radio Paris,
Zeesen, Daventry, Huizen and Kovno
near the 2000 meter upper limit. The
tuning dial covers the main European
centers from Portugal and Spain on the
west, to Moscow, Warsaw and Istanbul
on the east, and again from Oslo on the
north to Milan and even Algiers (in
northern Africa) on the south. Imagine
that array of international programs!
American broadcasting thrills seem quite
tame when contrasted with those of the
average European set owner who tunes
in the programs of dozens of countries.
Especially true these days, when leading
European nations are engaged In a
propaganda battle whose main artillery
comprises powerful radio stations. And
as literal, quite as weil as figurative,
artillery, these contending stations fre-
quently lay down barrages in the form
of conflicting carrier waves whose heter-
odyning reduces verbal assaults into a
shambles of meaningless whistles, grunts
and groans!

To the wide array of International
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programs enjoved by the European set
owner at the mere flip of his tuning dial,
must be added American broadcast sta-
tions. 1 was surprised to learn how
readily American broadcast programs,
on usual broadcast wavelengths, can be
tuned in by ordinary broadcast receivers
in European homes. This is especially
so in Ireland and England, and to a
somewhat lesser degree in Continental
countries. Our more powerful broadcast
stations have a considerable European
following, quite aside from the popu-
larity of rebroadcasting of programs on
the short waves.

The peculiar requirements of Euro-
pean radio in the matter of wide wave-
length or frequency range have been
met by several American manufacturers.
small as well as large. Indeed, certain
small radio manufacturers have concen-
trated on the overseas markets and by
diligent application have evolved highly
attractive offerings for the European
market, giving them a logical place in
the picture. I have seen many Amer-
ican sets in European homes and many
more in dealers’ shops. Our sets are
popular, for in engineering and perform-
ance they equal anything Europe can
produce even at higher prices. Despite
import duties our sets can still meet
European competition on its own soil,
because of economies of mass produc-
tion.

In the matter of radio tubes Europe
has largely accepted American practice.
shelving some of its original ideas. Just
so long as radio tubes were produced in
limited quantities, utilizing much manual
labor and stationary exhaust positions.
Europe had its own ideas about tube
design and production. But with the
introduction of present high-speed equip-
ment units found in our largest tube
plants, the Europeans have accepted our
designs and, in some Instances, our
methods of production in order to ap-
proach our quality and prices.

Norway, Belgium, France and Italy
are using more and more American
tubes. This is particularly true of A.C.
tubes. There is an exceptionally heavy
demand for American tubes in southern
Europe, especially in the absence of
large local tube manufacturers. In
France and Italy domestic radio sets
have been redesigned for American type
tubes. Originally those countries and
others on the Continent had their own
style of tube base, barring standard
American tubes from their radio sets.
But today American tube bases are ac-
cepted as standard and European sets
designed around American tubes can
take those tubes without any changes
whatsoever. In fact, despite heavy
duties which must be paid and special
government permits or licenses which
must be secured in order to bring in
American tubes in some countries.
notably France, European radio buyers
are not discouraged from insisting on
our products. Orders are steadily in-
creasing in the face of all obstacles
which supreme nationalism may place
in the way.

All in all. the merchandising situation

Is not much different from our own.
Radio sets and (Continued on page 693)
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M ODERN RADIO

PRACTICE
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IN USING

GRAPHS and CHAR'TS

Calculations in radio design work usually can be reduced to formu-
las represented as charts which permit the solution of mathematical

problems without mental effort.

This series of articles presents a

number of useful charts and explains how others can be made

NY problem involving proportion can
be solved graphically without much
difficulty. Such problems occur often Part
in a serviceman’s and experimenter’s

life; therefore, the chart, presented this month should prove
applicable in many cases.

For instance, one can use any milliammeter as an ohmmeter
but then it takes a little arithmetic to find the resistance after
readings are taken. This arithmetic will be eliminated when
using the chart in Figure 5. The chart can also be applied to
the slide-wire bridge, a construction is given for an ohmmeter
scale employing a milliammeter in the two popular circuits.

In the February 1932 issue of Rapto News, the formulas for
the different kinds of charts were derived and here the N-chart
was introduced. It consists of three linear scales in the form
of an N or a Z and is useful in several kinds of proportion-
problems and some forms of multiplication. As seen in Figure
1, the chart has the draw-back that it is hard to utilize the
extreme end of the diagonal scale since the line, 1, does not
intersect scale ¢ within the limits of the paper. In some cases,
it will be found that nearly one fifth of the scale b on each end
cannot be used. Therefore, instead of using the N chart, a
logarithmic arrangement was used in Figure 5, even though
this meant the calculation of a special scale. It solves the
same formula as the N-chart.

Now let us proceed with the problem. The ordinary ohm-
meter is usually something like the circuit in Figure 2. The
0-1-ma. meter is the most popular, and therefore it is used
here in the examples, but any milliammeter can be used. In
fact, for low-resistance measurements, an 0-50 m. meter is very

John M. Borst

useful. R is usually made so that the meter
shows full-scale reading when the test prods
are short-circuited. This, too, is not essen-
tial, but it is desirable since it gives a longer
scale and it simplifies computation. Suppose that we have
such an ohmmeter, in which the meter shows full-scale de-
fiection when the prods are short-circuited, and that it shows a
lower reading, 7, when the resistance x is inserted. Then,
R (1-m)
e
"
Here the numeral 1, represents the full-scale reading (1 ma.)
If a different kind of meter is used with a full scale reading
of # ma., then,

Nine

ohms

R (r-m)

3 ohms
m

Referring to the chart of Figure 5, connect the meter reading
on scale M (A) with the value of R on scale R and the
intersection on scale X shows the value of the unknown re-
sistance. For instance, if, as in our case, R is 4500 ohms
and the meter went down to .2 ma. with the resistance X
inserted, then the sample line shows that the resistance of X
is 18000 ohms.

All you have to know is the value of R. This is the
resistance which will let just enough current flow to make
the meter show full-scale reading. It can be figured out with
Ohm’s law. With a 1-ma. meter and a 4.5-volt battery, R is
4500 ohms. With a 10-ma. meter and a 4.5-volt battery it
would be 450 ohms and with a 1-ma (Continued on page 703)
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A MILLIAMMETER AS AN OHMMETER
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(R eceiver “Design)

In concluding the series on the use of cathode-ray
tubes, the authors add an article on the design of
the radio television receiver proper

J. M. Hollywood, M. P. Wilder

INCE many are not familiar with

the radio receiver proper as used

in television either for cathode-ray
tube reception or mechanical scanning
methods, it was thought desirable to
add an article on that subject to this
series, even though not directly con-
nected with the subject of cathode-ray
tubes.

An ordinary broadcast receiver has
three main functions. One is to con-
vert modulated radio-frequency current
into direct current varying in accord-
ance with the sound picked up by the
microphone at the transmitting station;
this is the process of detection. The
second is to provide enough amplifica-
tion so that the small amount of energy
picked up by the aerial can operate a
loudspeaker. The third is to provide
radio-frequency selectivity such that the
desired signal can be separated from
others. The loudspeaker then serves a
fourth function of converting electrical
energy into a reproduction of the origi-
nal sound.

This is not much different from the
process in television reception. There
the loudspeaker is replaced by apparatus
which converts electrical variations into
light variations, together with scanning
apparatus which makes a point of light
trace out a whole picture. For cathode-
ray tube reception, this apparatus was
described in previous articles of the
series.

The television receiver proper has the
same functions as a broadcast receiver;
namely, detection, amplification, and
frequency selection. The difference be-
tween the two classes of receivers lies
in the fact that a broadcast receiver
must cover a range of modulation fre-
quencies from 20 to 5000 cycles, and
separate stations 10 kc. apart in fre-
quency, but a television receiver must
cover a range of modulation frequen-
cies from a fraction of a cycle to 100,000

cycles or so, and separate stations over
200 kc. apart in frequency, for good
60-line pictures.

This means that in television receivers
the radio-frequency tuning must be
much broader, the “audio” frequency
amplifier must have a much flatter fre-
quency response curve, and the detector
must have much better output for high
modulation frequencies than in the case
of a broadcast receiver.

The circuit diagram of Figure 1
shows a receiver that fulfills these con-
ditions. This circuit does not differ at
first glance from that of a tuned r.f.
broadcast receiver using a resistance-
coupled audio amplifier. The difference
lies in the choice of values for the cir-
cuit elements. In the audio amplifier,
for example, the coupling resistances
are much smaller than usual, to reduce
the relative effect of the stray capacities
by-passing the coupling resistors. This
makes the frequency response flat to
very high modulation frequencies, at

DYNATRON TEST OSCILLATOR

Figure 2. This oscillator circuit is
employed, as described in the text, to
measure the inductance and mutual
inductance values of the coils required,
simplifying the cut and try method of
determining proper walues
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the cost of reduced gain per tube. The

audio amplifier shown is designed some-
what like the high-gain amplifier de-
scribed in the March issue. It uses two
type ~57 tubes for voltage amplification
and a 2A5 power tube.

The 2A35 power tube is used, not be-
cause of the power delivered, but be-
cause the small load resistance re-
quired reduces the by-passing effect of
the stray capacity of the lead to the
cathode-ray tube grid. which may there-
fore be moderately long. This lead
should not run through a cable, but as
much in the open as possible, and
should not be over five feet long. If
the cathode-ray tube is to be used
far from the receiver, it would be
better to use a 2A3 instead of a 2AS,
and use a load resistance in its plate
circuit of 2500 ohms instead of 7000
ohms.

With three audio stages and a plate
detector, an increase in radio-frequency
input will cause the ungrounded output
terminal to become more positive. If

~this terminal is used to apply voltage

to the modulating grid of a cathode-ray
tube, a positive picture will result for
most television signals. The transmit-
ting station generally increases its out-
put on the bright parts of the picture,
but if it does the opposite, the phase of
the cathode-ray tube grid voltage at the
receiver must be reversed or a negative
picture will result. This reversal is best
accomplished by adding an extra resis-
tance-coupled audio stage with little or
no amplification; for instance, a =56 or

EFFECT OF INSUFFICIENT
DAMPING

Figure 3. This is the double hump
characteristic obtained in normal,
closely coupled r.f. tuned circuits

2
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a =57 tube with a 1000-ohm coupling
resistor.

Any type of detector can be used, but
resistors across which audio-frequency
voltage is to be developed must not be
by-passed seriously by any capacitance,
or if they are, the resistance must be re-
duced accordingly. The product of re-
sistance in ohms and capacitance in
mfds. should be kept under one-half.
For grid leak and condenser detection,
the grid leak must be so small that this
method is not very practical. Plate de-
tection may be used, with plate-circuit
resistance values similar to those used
in the audio amplifier. Diode or duo-
diode detection is also good, if the
condenser by-passing the diode load re-
sistor is under 20 mmfd. and the resis-
tor about 25,000 ohms. Incidentally, if
grid leak or duo-diode-triode, etc., de-
tection is used instead of plate detection,
the phase of the “audio” voltage is
reversed. Plate detection was chosen
for the diagram given, because it is
simple and reliable. No radio-frequency
filters are used in the detector output,
because they by-pass the higher modu-
lation frequencies too badly.

The most striking difference between
a television receiver and a sound re-
ceiver lies in the radio-frequency am-
plifier. Modulation frequencies ot about
100,000 cycles must be passed, requir-
ing a radio-frequency band width of
almost 200 kc. for good 60-line pictures.
In the diagram shown, this band width
is provided by means of tuned, coupled
circuits which act much like band-pass
filters. When two tuned circuits with-
out resistance are coupled together as
the coupling agent between tubes, the
voltage delivered by the combination is
not a maximum at resonance. but in-
stead the resonance curve shows (two)
large peaks of voltage occurring at fre-
quencies on each side of the resonance
frequency, separated from it by a fre-
quency proportional to the degree of
coupling and to the resonant frequency.

RF. COUPLING CHARACTERISTICS

Figure 4.

tuned r.f. stage

These curves show howe different degrees
of coupling effect the resomance characteristic of a

-

Figure 3 illustrates such
a case. That is to say,
the ratio of frequency
separation between the
two peaks to the average
frequency is proportional
to the coupling coef-
ficient. The separation
will in a way determine
the band width obtained;
the ratio above is small
for a broadcast receiver
and the coupling is loose,
but it is larger for tele-
vision work and rather
tight coupling is used.

It is clear, of course,
that such a sharp, double-
peaked resonance curve
would be totally un-
suited for band-pass
action, which in the ideal
case would give constant
output over a 400 kc.
range and zero at all
other frequencies. (A
400 kc. band width is to
be used in this receiver,
which should give good

pictures of more than 60
lines.) However, when
resistance is added to the
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circuit—for example, by
the shunt resistors R in
the diagram—the reso-
nance curve is changed.
The peaks are greatly
reduced in size, but the
response at the resonant
frequency is not much
reduced, so that the resonance curve can
be made such as to give an almost con-
stant output over the desired frequency
range. The value of shunt resistance
that will accomplish this becomes
smaller as the desired frequency range
and the coupling are made larger. It
also becomes smaller as the tuning ca-
pacity is made larger. Since the ampli-
fication will depend largely on the size
of this resistance, much
more amplification can
be obtained if the tuning
capacity is kept small
and the shunt resistor
made correspondingly
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large. It can be seen
L% that the gain per stage
must be reduced as the
modulation-frequency
range is made greater,
which was also the case
for the audio amplifier.
Figure 5 shows the effect
of varying the shunt re-
sistance on the shape of
the resonance curve;
Figure 4 shows the effect
of changing the coupling.

The tuned radio-fre-
quency receiver shown
was selected for this
article because it is
simple and yet illustrates
the essential points in
good television receiver
design. It suffers from

76 -5 -4 -3 2 -4 0 {1 2 3
FREQUENCY OFF RESONANCE
(c.p-s. X 8T CR)

n one notable defect; that
7 is, if the tuned coupled
circuits are designed for
band-pass operation at
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SHAPING THE RESPONSE CURVE
Figure 5. By selecting the proper shunt resistors, as
wndicated at R (Figure 1),
eliminated and a broadly peaked characteristic suit-

able for telewision tuner circuits is obtained

the double hump effect is

one carrier frequency, the resonance
curve will not be very good when a dif-
ferent carrier frequency is to be tuned
in. It would therefore be advisable to
use a superheterodyne instead of a t.r.f.
receiver, because the band-pass action
could then be confined chiefly to the
intermediate-frequency amplifier, which
could be adjusted carefully for best re-
sults and left alone. The superhetero-
dyne also has the advantage that with
a coil-switching arrangement it could
be made suitable for either the 1500 to
3000 ke. television signals or the experi-
mental transmissions sent on something
like 60,000 kc. However. those readers
who are sufficiently familiar with re-
ceiver construction to make a successful
superheterodyne will probably be able
to apply the principles involved in the
t.r.f. receiver to the superheterodyne.
No new problem is involved, except that
the oscillator and first detector should
be suitable for use where the carrier
frequency and oscillator frequency are
widely separated. A pentagrid con-
verter (2A7, for example) would be
quite satisfactory. A good choice of
intermediate frequency would be 6000
kec. For the signals between 1500 and
3000 kc., the oscillator frequency could
be 7500 to 9000 kc., and for the signals
around 60,000 kc. the oscillator {fre-
quency can be about 54,000 kc.
Suitable values of the circuit con-
stants for a carrier frequency of 2800
kc., with the t.r.f. receiver shown in
Figure 1, are as follows: All tuning
condensers are to be of 100 mmfd. ca-
pacity, ganged, with small trimmers.
The inductances (Cont’d on page 702)
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beginner’s short-wave receiver, it
would be well to understand just
Constructing the set last
month has familiarized you with its

l \OR the intelligent operation of the

how it works.

various parts. We shall now consider
their functions. This can best be ac-
complished by reference to Figure 1.

We shall assume that the receiver is
connected to antenna, ground, the power
supply and the phones are plugged-in.

The operation of the receiver pivots
around three different circuits, formed
by these three coils,L1,L2 and L3. These
windings are called, respectively, the
antenna coil, secondary coil and tickler
coil. They are all wound on the single
form and are automatically connected
when the coil is plugged into the socket.
These coils are so wound as to be close
together—or, as the engineers say, in
inductive relation to each other. They
are so close together that they have an
interacting effect on each other, and
energy is transferred between them.

A signal picked up by the aerial
energizes the antenna circuit, of which
L1 is a part. The antenna coil is con-
stantly energized, because it is tuned
outside the range to be covered, and
there is always a jumble of signals,
covering practically all wave-bands,
coursing through it. By virtue of the
inductive relationship between coils L1
and L2, some of these signals are in-
duced into the secondary circuit. This
circuit is tuned sharply by the condenser
Cl1, and only signals very close to the
resonant (or tuned) frequency, build up
sufficient voltage tc affect the grid of
the tube and to be heard in the tele-
phone headset.

The function of the —34 detecting
tube is a double one—it amplifies the
signal, and at the same time passes it
on, as an audible response, for further
amplification through the transformer
marked “trans.” and the -30 tube. It
does this by means of a “trigger” action
—the minute voltage applied to the grid
releasing a greater amount of energy
supplied by the local “B” battery. The
grid condenser C3 and the grid-leak R4
assist in this actien and contribute to
the detecting efficiency.

It will be observed that coil L3 (the
tickler) is in the plate circuit of the
tube. That is, the current which flows
from the filament to the plate, and back

through the power supply, must pass
through this coil. Similarly, the signal
energy, released by the action of the
grid, also flows through this coil. As
a matter of fact the signal energy in the
plate circuit is apparent as variations in
the plate current. As L3 is coupled
closely to the secondary coil, L2, this
results in the signal energy being fed
back to the grid circuit—a phenomenon
known as regeneration, and which,
naturally enough, greatly increases the
strength of the signal. The amount of
feed-back is governed by the efficiency
of the tube, which is controlled by the
variable resistor R1. The higher the
efficiency (the amplifying ability of the
tube), the louder the signal.  As might
be imagined, R1 makes a very effective
volume control.

As the efficiency of the tube is in-
creased by turning up the volume con-
trol, a point will be reached where so
much energy is fed back into the grid
circuit that it begins- generating radio-
frequency power of its own accord! It
is said to be “oscillating.” This action
can be readily pictured. The grid im-
pulse can be likened to the motion of a
pendulum, and the plate impulse to a
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GETTING ACQUAINTED

with

SHORT WAVES

(IV/mt Makes the Wheels Go Romza’)

This is the fifth article of a series for
the beginner.
cusses the operation of the home-built
set described

This installment dis-

in last month’s issue

James Millen

force that might tend to keep the pendu-
lum swinging. If the latter force is
powerful enough (if there is sufficient
amplification), and it always hits the
pendulum just at the right ime and in
the right direction, the pendulum will be
maintained in a state of oscillation!
When the tube is oscillating, the cir-
cuit is particularly sensitive and mil-
lions of minute variations in voltages—
within and without the tube—will be
evident as a hiss in the telephone re-
ceivers. Every time a carrier wave is
tuned in, with the tube oscillating, a
whistle will be heard. Unmodulated code
stations will also be audible as a series
of short and long whistles—dots and
dashes. This is known as “beat note”
reception, and follows a well-known law
of physics which explains that whenever
two sets of oscillations (such as the
oscillations of the received station and
the oscillations of the tube) exist simul-
taneously and in the same place, two
additional sets of oscillations will be
set up, with frequencies equal to the
sum and the difference between the fre-
quencies of the original oscillations.
When the short-wave receiver is oscil-
lating, and tuned very close to a carrier,

5
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the difference in {requency may be only
a few hundred cycles per second. which
1s heard as a whistle. Of course when
the receiver is tuned exactly on the
carrier wave, there can be no difference
in {requency, and no whistle is heard.
This is called a “zero beat.” The beat-
frequency principle is applied to the
superheterodyne, the intermediate fre-
quency being the difference between the
frequency of a local oscillator and the
frequency of the received station.

Obviously, satisfactory reception of a
telephone station cannot be had while
the receiver is oscillating (except at zero
beat, which is a very delicate adjust-
ment, and only used for the reception of
the weakest station). Most volume will
be had when the regeneration control is
turned to the point just below oscilla-
tion.

When a short-wave receiver of this
tvpe oscillates, some of the generated
energy finds its way into the antenna
circuit by transfer from L2 to L1. This
is radiated, and the receiver actually
becomes a low-powered transmitter.
Such radiations may be picked-up by a
neighboring short-wave receiver, caus-
ing a very annoying interference. It is
desirable, therefore, to permit the re-
ceiver to oscillate only when absolutely
necessary, for station spotting. In a
future article of this series, directions
will be given for the addition of a radio-
frequency amplifying and blocking tube,
which will increase the efficiency of the
receiver, and at the same time prevent
oscillations from riding through to the
antenna.

Condenser C6 and the choke coil,
RFC, comprise a filter system which
keeps the radio-frequency current out
of the telephone receiver circuit, where
its presence would result in difficult
tuning, due to the capacity effect be-
tween the body and the head-set. The
condenser offers a direct radio-frequency
circuit from L3 to ground, while RFC
blocks the r.{f. from passing through the
primary of the transformer.

The output of the detector tube,
which could be heard as a signal if
telephone receivers were substituted for
the primary of the transformer, is trans-
ferred to the second tube circuit by

THE SCHEMATIC CIRCUIT DIAGRAM

~ The circuit employed wwhen operating
woltages are obtained from the a.c. lines. Figure 3 (below)
operation from batieries

Figure 1 (lef1).

shows same circuit adapted to
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Figure 2. This chart showws the tuning range of each of the four plug-in coils and
the dial setting for any frequency (or wavelength)

virtue of the inductive relationship be-
tween the primary and secondary—just
as the original radio-frequency energy
passed from LI to L2. It is further
amplified—made louder—by the addi-
tional trigger action of the type —30
tube, and finally heard in the headset
plugged into the plate circuit.

The condenser C3 Is also a bypass
condenser, while C4 is effective In re-
ducing the hum occasioned by the a.c.
heater.

The functions of the various parts in
the d.c. receiver are identical with those
of the a.c. model just discussed.

The actual operation of the beginner’s
shorl-wave receiver is similar to that
of a broadcast set. Antenna and ground
are connected to their respective posts.
The usual broadcast antenna and ground
will be satisfac-
tory—but make
sure that all con-
nections are clean.
If your aerial is a

long one, connect
it to “Long Ant.”
posts.  Condenser
C2 will now be in
the circuit permit-
ting adjustment of
the antenna circuit
for best reception

PHONES

by means of a

screw driver. When

TUBE TUBE
SOCKET SOCKET
DETAIL FOR  DETAIL FOR
-34 TUBE ~30 TUBE

=
AIR CELL 45V,

a short aerial is
employed this con-
denser is usually
neither necessary
nor desirable, and
the lead-in is con-
nected directly to
the remaining an-
tenna post. Plug
the cable into the

i
45V. 45 V.
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power supply, and the power unit into
the usual 110-volt receptacle. A type
~24 tube and a —27 will be used in
the receiver as indicated in Figure 2,
and a =80 in the power unit. If the
receiver is of the battery type, it should
be connected in accordance with Figure
3, a =34 and a -30 tube being in-
serted in the correct sockets. In either
case a coll covering the short-wave band
desired is plugged into the left hand
socket (the receiver facing the op-
erator). The detector tube —24 or —34,
plug into the right-hand socket.

The correct coil can be determined
from the table given last month under
the list of parts, or from the tuning
curves, herewith, in Figure 2. In addi-
tion to indicating the correct coil,
Figure 2 will show you the dial loca-
tion of any particular station, providing
you know the wavelength or frequency.
For instance, if you want to receive
GSB at Daventry, England. broadcast-
ing on 31.5 meters, inspection of the
tuning curves will show you that the
correct coil will have the red stripe and
that GSB will tune in near 100 on the
dial.

Familiarize yourself with the stable
and oscillating conditions by turning the
volume contiol up and down. You will
readily recognize the hiss which means
that circuit has “spilled over” and is
oscillating. Now try tuning in a sta-
tion. At first it will be best to tune with
the circuit just oscillating. After a
little practice, however, only the wery
weakest stations should be fished for in
this way Lo avoid disturbing other lis-
teners in the neighborhood. The sta-
tion will be identified as a continuous
whistle, with voice and music on top if
the carrier is a powerful one. Now
turn back the (Continued on page 691)
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Philco Model 16-X ‘console receiver.

a description of which was pub-
lished in the April issue, it was decided
to make the tests sufficiently thorough
to show just what can be expected from
a modern all-wave receiver of the better
grade. Tests were therefore conducted
in two locations, in addition to the pre-
liminary tests conducted in the labora-
tory. The first of these tests was car-
ried on in an apartment house in New
York City; typical of the average large
city location. Then the receiver, con-
sole and all, was transported to the
Rap1o NEws Short-wave Listening Post
in Westchester County, N. Y., and again
put through its paces.

Before going into detail concerning
these tests it might be well to make it
clear that the receiver used was a regu-
lar production model picked at random
from the stock of the Philco distributor
in New York. It was neither hand-
picked nor in any way “hopped up” for
these tests. The results it produced can
therefore be logically taken as typical of
what may be expected by anyone pur-
chasing one of these receivers.

The tests in the city apartment house
were quite non-technical in nature. In
fact the receiver was used there just as
it would be in the average home,
operated by all members of the family
as the spirit moved them. This con-
tinued for two weeks, early in February.
The antennas employed were (1) a 25-
foot wire around the picture moulding
and (2) a 75-foot outdoor wire.

The indoor antenna proved entirely
satisfactory for the reception of all local
and many semi-distant broadcast-band
stations. DX stations were also brought
in galore on it but in the case of distant
stations where the automatic volume
control action permits the receiver to
operate at high sensitivity the indoor
antenna had the disadvantage that it
picked up considerable electrical inter-
ference originating within the apartment
house. Telephone dials, light switches
and electrical appliances operated in
neighboring apartments all contributed
to a noise condition which was found
undesirable. In the case of short-wave
reception this interference was greatly
intensified and in addition strong inter-
ference was caused by the ignition sys-
tems of automobiles running along an

‘[N undertaking operating tests with the
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important traffic artery in front of the
house, and another about 100 feet dis-
tant from the antenna.

With the outdoor antenna the signal
strength - was considerably greater on
both short-wave and-broadcast-band sta-
tions and the interference level was rela-
tively lower. The first obvious con-
clusion was, therefore, that if one is to
obtain the best results with this receiver
(as with any other sensitive receiver) an
outdoor antenna should be employed.
With such an antenna broadcast-band
stations throughout the country were
brought in with good loudspeaker vol-
ume. Denver, Minneapolis, Texas, and
New Orleans stations were brought in
with good regularity. Minneapolis par-
ticularly could be depended upon for
really good reception beginning at or
before dinner time practically every
evening. KFI of Los Angeles was heard
quite regularly in the later evening and
other west-coast stations were heard fre-
quently. In this location the California
stations have not been good this year—

HE purpose of occasionally
publishing reports such as this
one on the results obtained with
various all-wave receivers in ac-
tual operating tests is two-fold.
First of all, there are always new-
comers in the radio game who have
never had experience with short-
wave reception and do not appre-
ciate its possibilities. For them
these articles are a revelation and
there seems to be considerable
evidence that this type of article
running over the past several years
in Rapio NEws has contributed a
great deal to the present-day pop-
ularity of short-wave reception.
Second, fans who are interested in
short-wave (or all-wave) reception
like to keep posted on improve-
ments in design, and to know to
what extent these developments
actually improve reception results.
As time goes on more people
become acquainted with the short-
waves and there is less need for
this missionary type of article. But
for those who are short-wave fans
and who want to know about new
equipment and its accomplishments
in this field Rapio News will con-
tinue to publish an occasional op-

erating report.

—The Editors.

not nearly as good as last year. The
regular test receiver located here has
not been able this year to bring in KFI
in a really satisfactory manner until
10 p. m. or later as a rule—and some-
times not satisfactorily then.

Stations closer to New York than
those mentioned above were heard in
almost unlimited numbers beginning in

www-americanradiohistory com

the late afternoon and early evening.

Short-wave reception was found to be
highly satisfactory, considering the loca-
tion. Reception from the British, Ger-
man and Canadian stations was many
times excellent in every sense of the
word, the pick-up being adequate to
overcome local noise. Sometimes, of
course, fading would be encountered and
at these times the local noise level would
come up as the station signals faded.
Short-wave selectivity was found to be
exceptional, showing a slight tendency to
cut side bands. While this, to a trained
ear caused tone quality to suifer some-
what, it had the compensating advantage
of eliminating a good deal of the rush-
ing sound that frequently accompanies
short-wave reception.

The conclusion of the city tests, with
an understanding of the limitations of
that location as gained from numerous
tests conducted there with other receiv-
ers, brought the conviction that this re-
ceiver is deserving of an unusually good
rating.

The receiver was moved to the West-
chester Listening Post and set up in
readiness. There were two antennas
available; a 175-foot horizontal wire
with a 20-foot lead, and a 90-foot slop-
ing wire (including lead-in). The tests
here were conducted on Saturday, Feb-
ruary 24. Inasmuch as they were
limited to daylight they concerned them-
selves almost entirely with the short
waves. Following is a list of the sta-
tions logged in about 3 hours of actual
listening, between noon and 5:30 p. m.:

Call Location Kec. wi.
W3XAL Bound Brook, N. J. 17780 16.8+
GSG Daventry. England 17790 16.8+
FYA Pontoise, France 15243 19.6
DJIB Zeesen, Germany 15200 19.7
FYA Pontoise, France 11900 25.2
GSE Daventry, England 11865 25.3
W2XE New York, New York 11830 25.3+
12RO Rome, Italv 11810 25.4
GSD Daventry, England 11730 25.5
DID Zeesen, Germany 11760 23.5
EAQ Madrid, Spain 9860 30.4
XETE Mexico City, Mex. 9600 31.2-+-
HBL Geneva, Switzerland 9580 31.3
GSC Daventry, England 9585 31.3
Wi1XAZ Springfield, Mass. 9370 31.3+
W2XAF Schenectady, N. Y. 9530 314+
GSB Daventry, England 9510 31.5
PSK Rio de Janeiro, Brazil 8185 36.6+
HBP Geneva, Switzerland 7790 38.4--
HJ1ABB Barranquilla, Colombia 6430 46.5
HItA San Domingo, D. R. 6272 47.8
YV3BC Caracas, Venezuela 6162 48.7
WEXK Pittsburgh, Pa. 6140 48.8+
W2XE New York, New York 6120 49.0
VE9HX  Halifax, N. S. 6110 49.0—
YVIBC Caracas, Venezuela 6112 491+
WIXF Chicago. 1. 6100 49.1 4
VE9GW Bowmanville, Canada 6095 49.2
WIXAA Chicago, I 6080 49.3
WS8XAL Cincinnati, O. 6060 49.4-+
GSA Daventry, England 6050 40.3
WI1XAL Boston, Mass. 6040 9.6+
DJC Zeesen, Germany 6020 49.8
CcocC Havana, Cuba 6000 49.9-4+

There is no record-breaking reception
indicated in this list; that is, there are
no unusual catches. TIts outstanding
feature is found rather in its variety and
consistency. For instance every one of
the six stations employed by the British
Broadcasting Company was logged. as
well as the (Continued on page 706)
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N this fourteenth installment of the

new DX Corner we find a leading
feature entitled “World Short-Wave
Time Table,” in which are listed the
month’s short-wave best bets. This time
table contains a list of short-wave sta-
tions logged during the past month in
the Rapio NEws' Westchester Listening
Post.

Reception Conditions This
Month

Although the past month has given us
some excellent receptions on the short
waves, it also has brought a few days of
the worst for a long time. Reception is
again, however, picking up~-the 19, 23-
and 31-meter bands are coming into their
own. Static is increasing somewhat on
the 49-meter band. However, we look
forward to wonderful and clear results on
the 19- and 25-meter bands in the near
future.

Outstanding Short-Wave

Reception Features

One of the outstanding features this past
month has been the international news
broadcast from Rome at 1:15 to 3 p.m,, in
English. Another very excellent weekly
news-feature broadcast, in English, is that
from GSF and GSE, from 9 to 9:15 every
morning. France also has a fine news and
entertainment program, in English, from
7 to 7:15 p.m. daily. The Byrd broad-
casts are also excellent features for anyone
looking for a thrill. Things are “popping”
on the world’s short waves!

British Empire Transmissions

An official communication from the Brit-
ish Broadcasting Company states that the
Empire transmissions will be as shown in
this month’s Short-Wave Time Table with
the following alternatives: GSD may be
substituted for GSE and GSA or GSC
may be substituted for GSB or vice versa.

The German Transmissions

An official communication from the “D”
stations in Germany states that they will
be on the air substantially as shown in
the Short-Wave Time Schedule, except in
the case of some unlisted special trans-
missions.

YV1BC Transmissions
An official communication from station
YVIBC at Caracas states that their pro-
grams continue the same as mentioned in
the Short-Wave Time Schedule.

UOR2 Transmissions
An ofificial communication from the Ad-
ministration of the Austrian station at

Viepna states that their station is tempo-
rarily closed, but will be reopened within
the next few weeks. We note that the call
letters have been changed to OER2 and
the correct frequency is 6072 kilocycles.

HCJB Transmissions

An official communication from radio
station HCJB at Quito, Ecuador, states
that they are on the air from 12:30 to 2
p-m. and from 7:30 to 10 p.m. daily ex-
cept Monday, Ecuador time. Their power
was increased to 500 watts on the first of
April.  They transmit on 73 meters, 4107
kilocycles.

Radio Coloniale Transmissions
An official communication from station
Radio Coloniale (we note that they do
not use any call letters) states that they
will be on the air as shown in the World
Short-Wave Time Table for this month.

HJ4ABE Transmissions

An official communication from station
HJ4ABE at Medellin, Colombia, states
that they will be on the air on a wave-
length of 50.6 meters Monday from 7 to
11 p.m., Tuesday, Thursday and Saturday
from 6:30 to 8 p.m., Wednesday and Fri-
day from 7:30 to 11 p.m.

Where Is VE9JR?

A number of our Listening Posts note
the absence from the air of VE9JR. Is
this really so or is there something pecu-
liar about the transmission of VE9JR, re-
cently, that makes them skip wide areas?

A Report from Texas

Mr. J. N. Naff of Camden, Texas, states
that reception has been somewhat erratic
except on the 40-meter band during the
past month. He gives the following Best
Bets for his location: W2XE, W8XK, GSF,
GSD, EAQ, XETE, VK2ME, GSC,
W3XAU, WIXAZ, GSB, HJ1ABB,
YV3BC, W3XAL, WOXF, VEIGW,
WOXAA, W8XAL, GSA, W4XB, DJC.

An Oklahoma Report

First Sgt. R. F. Hinck of the First Bal-
loon Squadron, Fort Sill, Oklahoma, re-
ports the following Best Bets for his loca-
tion. VK2ME, GSC, EAQ, YV3BC, GSA,
DJA, XETE, W8XK, WSXAL, W2XAF,
W3XAU, W2XE, WOXF, G6RX. He uses
a home-made receiver with a -36 detector,
a ~38 first audio and an -89 output tube.

Report from Denver
Mr. Willlam J. Vette sends in a very
fine report of reception in his location on
a Philco model 44B all-wave receiver. He
(Continued on page 672)
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Official Rapto News Listen-
ing Post Observers

USTED below by States and
Countries are the Official
Rapto News Short-Wave Listen-
ing Post Observers who are
serving conscientiously all over
the World in logging stations
for the DX Corner.

. In the United States of Amer-
ica:

Alabama, - J. E. Brooks;
California, E. G. DeHaven, C.

Canning, E. S. Allen, A.
E. Berger; Colorado, Wm. J.
Vette; Florida, E. M. Law,
James F. Dechert; Georgia,
James L. Davis, C. H. Arm-
strong; Illinois, Philip Sim-
mons, E. Bergeman, Robert L.
Weber; Indiana, Freeman C.
Balph, J. R. Flannigan; Iowa,
J. Harold Lindblom; Kentucky,
Wm. A. McAlister, George
Krebs; Maine, R. 1. Keeler;
Maryland, Howard Adams, Jr.,
James W. Smith; Massachu-
setts, Armand A. Boussy, J.
Walter Bunnell, Harold K. Mil-
ler, Donald Smith, Elmer F.
Orne, Arthur Hamilton, Roy
Sanders; Minnesota, Dr. G. W.
Twomey; Mississippi, Dr. J. P.
Watson; Missouri, C. H. Long;
Nebraska, P. H. Clute, G. W.
Renish, Jr., Harold Hansen;
New Hampshire, P. C. Atwood,
A. J. Mannix; New Jersey, Wil-
liam Dixon, R. H. Schiller, Wil-
liam F. Buhl; New York, R.
Wright, I. H. Kattell, Donald
E. Bame; Nevada, Don H.
Townsend, Jr.; North Carolina,
H. O. \Iurdoch Jr., BC
Couch; Obhio, Oker Radio &
Electric Shop, R. W, Evans, C.
H. Skatzes; Oklahoma, H. L.
Pribble; Pennsylvama Edward
C. Lips, K. A. Staats, C. T.
Sheaks, George Lilley, John A.
Leininger, Stitzinger;
Tennessee, Chas. D. Moss,
Adrian Smith; Texas Heinie
Johnson: Utah, Harold D. Nor-
deen; Virginia, Gordon L. Rich,
G. Hampton Allison, D. W. Par-
sons; Washmgton A. D.
Golden, Glenn E. Dubbe, Chas.
G. Payne West Vlrgmla Ken-
neth Boord, R. E. Sumner;
Wisconsin, Willard M. Hardell,
Walter A. Jasiorkowski.

Australia, C. N. H. Richard-
son.

Brazil, W. W. Enete.

British Guiana, E. S. Chris-
tiani, Jr.

British West Indies, E. G.
Derrick.

Canada, Douglas Wood, Jack
Bews, A. G. Taggart, W. H.
Fraser.

Cuba, Frank H. Kydd.

England, Kenneth Judd, C. L.
Wright, John J. Maling, Alan
Barber, Donald Burns.

France, J. C. Meillon, ]Jr.

India, D. R. D. Wadia.

New Zealand, Dr. G. Camp-
bell.

South Africa, C. McCormick,
Mike Kruger.

Switzerland, E. J. de Fkopez,
Dr. Max Hausdorff.

Venezuela, Francisco Fossa
Anderson.
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WAVE TIME TABLE
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49.9+ Sat. HIX 6000
30.6 Mon., Wed., Fri. HJ4ARE 5860
69.44+ Irregular G6RX 4320
73.0+ Except Mon. HCJB 4107
04G. M. T.11P.M.E. S. T.
25.6 FYA 11720
25.6 Sat. VE9IR 11720
31.3+ WIXAZ 9570
45.0 Fri. 6180
43.04+ Tues. 6668
46.6+ Fri. 6125
48.8 Sat. 6150
18.8 -1 6140
49.0+ 6110
49.14 Sat. 6100
49.14+ Except Sat. 6100
49.2 Thurs., Fri., Sat. 6095
194+ 6060
49.4-- 6060
490.6 6040
19.9+ 6003
4994 Sat. 6000
73.0+— Ex. Mor. 4107
05 G. M. T. 12 Midnight E. 8. T,
313+ WIXAZ 9570
48.8 4 WEX K 6140
49.1 -+ Except Sat. WoXF 6100
49.4 W3IXAU 6060
404+ WEXAL 6060

M s 9 G0 00 Lo G W0 G G0 a0 a0 G L0 0 T Lo G [ RSN INS
NHORINAN M S e o == O OO O
COUIBRUNWALR U Vi R WU NN Y Uihs ROh
2

D S A S R

45.0-+-

>

30

'S
S04
= &

i =)
ERARS
w0 N

o
1]
W~

.,..
=l
—
+

19.0
9.0+

EN
hed
—
+

Station Locations

Call
W8XK
W3XAL
G

KC.
21540
17780
17790
17380
17300
15330
15243
15270

Location

Pittsburgh, Fa.
Bouund Brook, N. J.
Daventry, England
Kemikawa-Cho. Japan
Bound Brook, N. J.
Schenectady, N. Y.
Pontoise, France
New York, N. Y.
Pittsburgh, Pa.
Zeesen, Germany
Daventry, England
Vatican City
Rabat, Morocco
Bogota, Colombia
Moscow, U. S. S. R,
Pontoise, France
Pittsburgh, Pa.
Daventry, England
New York, N. V.
Rome, Italy
Daventry, England
Zeesen, Germany
Huizen, Holland
Pontoise, France
Winnipeg, Canada
Funchal, Madeira
Madrid, Spain
Kemikawa-Cho,
Japan
Rugby, England
Mexico City, Mex.
Philadelphia, Pa.
Sydney, Australia
Lisbon, Portugal
Geneva, Switzerl'd
Daventry, England
Springfield, Mass.
Zeesen, Germany
Schenectady, N. Y.
Melbourne, Aust.
Daventry, England
Bandoeng, Java
La Paz, Bolivia
Rio de Janeiro, Brazil
Rabat, Morocco
Guayaqui!, Ecuad.
Geneva, Switzerl'd
Bogota. Colombia
Budapest, Hungarv
Jeloy, Norway .
Guayaquil, Ecuad.
Riobamba, Ecuador
Moscow, U. 8. 8. R
Cati, Colombia
Barranquilla, Co. -
Bound Brook, N. T,
San Domingo, D.R.
San Domingo. D.R/
Guatemala City
Caracas. Venez.
Winnipeg, Man.
Pittsburgh, Pa.
New York, N. Y.
Caracas, Venez.
Halifax, N. S.
Bound Brook, N. L.
Chicago, Ill.
Bowmanville, Can.
Chicago, IlL
Maracaibo, Venezuela
Cincinnati, Ohio
Philadelphia, Pa.
Skamlebaek, Den.
Daventry, England
Miami, Fla.
Boston, Mass.
Zeesen, Germany
Havana, Cuba
Montreal, Que.
San Domingo, D..R.
Moscow, U. S. 8. R,

- Vatican City =

Tunja, Colombia
Medellin. Colombia,
Shanghai. China
Rugby. Eneland

.2 RV1S.. 4273 Khabarovsk, Siberia
.0 HCJB] 4107 Quito, Ecuador

Short-Wave Reports
(Continued from page 669)

mentions that Denver is supposed to be a
“dead spot,” but from his report we do
not seem to agree with this. He does note,
however, that Germany is almost impos-
sible to be heard, but VK2ME is ten times
as dependable as W2XAF and WI1XAZ.
EAQ comes in like a local and sometimes
the neighbors complain.

A Report from New Jersey

Official Rapio NEws Short-Wave Listen-
ing Post Observer William Dixon reports
that PSK is the Radio Club of Brazil, but
that they use their long-wave call letters,
LSX, on

PRA3, in their announcements.

SHORT WAVE LISTENING
POST OF WILLIAM DIXON

about 28 meters, operates Saturday nights
from 9 p.m. on toll, working and relaving
programs from Little America. He also
sends us in a list of Best Bets for this
month that has been included in our Time
Table.

Some Interesting Notes Gleaned

from Reports

Station GO6RX, Rugby, England, also
uses call letters GBB, GCB and GDB. It
is owned by the post office Engineering
Department and is located at Hillmorton,
near Rugby, Warwickshire, England. Mr.
G. A. Struthers is the engineer in charge.
The station communicates and tests with
CGA, Drummondville, Canada, who an-
swers on 62.7 meters. The Canadian lis-
tening post is at Yamachiche. . . . A small
station in Singapore was reported by a
reader last month. We learn that this is
ZHI, Singapore, Straits Settlements, on
6012 kc., with a power of 90 watts. The
owners are Radio Service Company of
Malay, 2 Orchard Road, Singapore. . . .
Another Malayan station reported this
month is ZTE, on 48.92 meters, owned
by the Malayan Amateur Radio Society.
Can you receive it? ... PRA3, in Rio de
Janeiro, is broadcasting on 860 kc. Its
short-wave station, on 8185 kc., officially
has the call letters PRB3. However, it
uses the transmitter of PSK, a commer-
cial telephone station. You do not hear
the announcements of either PRB3 or PSK.
PRAG is a station on Porto Alegro, Brazil,
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on another frequency, and is not on the air
at present. . . . PLV, at Bandoeng, Java,
transmits phonograph music from 7:30
unti 8 am., ES.T. After 8§ am. the sta-
tion is employed for commercial (scram-
bled) telephony, communicating with Hol-
land. . . . XQAJ, working on 5660 kc., is
located at 80 Love Lane, Shanghai, China.
It is on the air from 10 to 15 G.M.T. . . .
Station KNRA, on 6660 kc., is the short-
wave transmitter on the Seth Parker ex-
pedition. Tt communicates with W2XBJ.

A Report from New Zealand

Dr. G. Campbell MacDiamond of
Thames, New Zealand, reports that he has
just been appointed editor of the New
Zealand Shortwaver, the official organ of
the New Zealand Short-Wave Club and
the first short-wave periodical in New Zea-
land. He says that short-wave reception
in New Zealand has not been marked
by any recent outstanding event except
the short-wave transmissions from Admiral
Byrd’s flagship, KJTY. KJTY has been
heard at all times of the day on various
wavelengths, but most often on 31.5 meters.
He also notes a great improvement in the
transmission of the Empire stations. He
notes that W2XAF, on 314 meters, is
heard very well Sunday afternoons radiat-
ing special programs tc the Byrd expedi-
tion.

A Report frem Los Angeles

Mr. Werner Howald, member of the
Short-Wave League, states that his new
Midwest V16, 1934 model, is working won-
derfully. He lists his Best Bets as GSB,
GSD, GSE, GSC, EAQ, W2XE, W1XAL,
FYA, W3XAL, VK2ME, VK3ME, PLV,
XETE, J1AA, HJ4ABE, YVIBC, YV3BC,
HJ1ABB, HC2RL, HJ4ABB.

Reports from Minnesota

Mr. H. R. Schneider of New Ulm, Min-
nesota, reports the following Best Bets in
his location: W1XAZ, W8XK, W3XAU,
WSXAL, W2XE, W3XL, W3XAL, KEE,
WIXAA, VE9GW, XETE, HC2RL,
HJ1ABB, GSB, GSD, EAQ, FYA. He
uses a National SW3 with an indoor aerial.

A Report from Yeungkong,
China

Mr. Liu E. Lo reports the folowing Best
Bets from Yeungkong with a Hammarlund
SWK2 short-wave converter: RV13, J1AA,
VUC, ZTC, GSA, RV50, RV39, HCK,
DJC, XQAJ, GSD, PLV, DJB, KWX,
KAZ, GSB, DJA, FYA. He states that
station HQAJ, on 52 plus meters, is located
at 80 Love Lane, Shanghai, China.

A Report from Rio de Janeiro

A report from R. Cardosa of Rio de
Janeiro states that station PRAG has not
been on the air recently and that PRB3
is a licensed broadcaster using station PSK
(a radiophonetransmitter) on short waves.
The long-wave call is PRA3. He informs
us that, after becoming a reader of the
Rapro NEws DX Corner, he is now able to
pick up all the listed short-wave stations
at the proper hours.

A Report from Mexico

Mr. F. L. Saldana of Huamantla, Tlax,
Mexico, using a two-tube receiver, lists the
following as Best Bets: DJC, GSA,
YVIBC, ¥YV3BC, HJ1ABB, CP5 (broad-
casting news of the Chaco war), PSK,
COC, TGW and many other American
stations.

A Report from Italy
Dr. Ang. Simonini of Genoa, Italy, sends
in the following list of American stations
he receives regularly on his Atwater Kent
receiver: W2XE, W3XL, W3XAL,
VEIGW, YVIBC, YV3BC, WiXAZ,
(Continued on page 696)


www.americanradiohistory.com

Rapio News ror May, 1934

An Audio Amplifier for the

ONE-TUBE SET

A. G. Landres and B. J. Montyn
Part Two

the one-tube set described in

last month’s Rapro News will
naturally be interested in means of im-
proving reception with their equipment.
A one-tube receiver is obviously limited
in sensitivity; that is, in the distance of
stations which can be received. Adding
an audio-frequency amplifier stage is
one step in the direction towards better
reception. The function of the audio
amplifier must not be misunderstood.
It amplifies the audio signals delivered
by the detector, and therefore stations
will sound louder. However, a station
which was too weak for the detector to
rectify may still be weak. The result to
be expected, then, is that stations will
be louder and some, which were present
in the phone but too weak to be intel-
ligible, can now be heard distinctly.

In order that the audio stage could
be added easily, the chassis was designed
in a special way. It is obvious that by
placing another chassis next to it they
can be connected together, easily, by a
strip of metal fastened underneath the
panel and covering the joint, An addi-
tional chassis unit, with the metal strip
welded to it, is available from the same
manufacturer. This need only be bolted
to the original unit.

There are only very few variations
possible in an audio amplifier, so this
stage does not offer anything new in the
way of circuit arrangement. The  tube
employed is a pentode, type —33, which
i5 chosen because it will give the most
amplification of any tube belonging to
the two-volt series. The circuit is
shown in Figure 1. The transformer
primary should be connected in the
place of the phones of the old unit.

Now that there are two tubes with
the filaments in parallel, a filament switch
has been added. It would, of course,
be cumbersome to remove two tubes
when the set is to be turned off. Fur-
thermore, the filament resistor deserves
some mention. In the first place, a
rheostat is not employed because it of-
fers the temptation to turn it up too

READERS who have constructed

*See page 598, April issue.

high and the 2-volt tubes are so easily
burned out. Therefore, a fixed series
resistor is inserted, which drops the
voltage from 3 volts—which is the bat-
tery voltage—to about 2.1 volts, the
maximum voltage these filaments can
stand. When the battery voltage drops
with age, the voltage on the filament will
also go down. but there is quite some
leeway, because these tubes will still
operate on approximately 1.7 volts. The
type —33 tube takes .26 ampere and the
tvpe -30 takes .06 ampere. The total
filament drain is therefore .33 ampere,
and to drop the voltage approximately
1 volt, we require a 3-ohm resistance
(by Ohm’s law).

The audio amplifier requires a “B”
battery of 135 volts and a grid-battery
of 15.5 volts (with respect to the posi-
tive leg of the filament). This will re-
quire an extra wire to run along the
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battery cable. It will be found that
the detector works better on a low plate
voltage than on a high one, hence we
need a second extra wire (along the
cable) to tap off 2214 or 45 volts for
the detector.

When the new section of the sub-
base is obtained, it may be easiest to
mount the parts on it and do as much
wiring as possible before joining the two
sections. The 3-prong socket should
have its single grid terminal pointed
towards the back of the chassis. Mount
the switch and the new filament resistor,
R3, on it. Remove the pin-jack from
the old unit, but put the bolts back, for
they serve to make contact to the chas-
sis. This double pin-jack is mounted
on the new unit and wires can be con-
nected from P and SG on the socket to
the terminals on the pin-jack. Also
connect the condenser C3 across from
chassis to the left terminal. The units
can now be joined. The free terminal
of R3 can be connected to F minus (see
Figure 2).

Finish the filament wiring by remov-
ing the resistor on the filament socket
of the old unit. Bring the green wire
in the cable (which was connected to F
in the old unit) and connect it to the
free terminal on the switch. Now the
transformer should be mounted. Before
putting it in place, however, solder the
red wire of the cable to the terminal
marked “B” plus and run a short wire
to the terminal marked P. The trans-
former is then screwed down as shown
in Figure 2 and these wires will come
on the left side. The short wire, con-
nected to the P terminal of the trans-
former, connects to the choke. The
secondary should now be connected to
G on the socket and to a long wire
which runs along the cable (let this wire

be black). The resistor R4 is con-
nected across the secondary. Another
long wire (red this time) should

be run along the cable to the SG
terminal on (Continued on page 707)
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R emedies for

POOR NOTES « KEY CLICKS

The author shows the effectiveness of various
key-filter circuits by means of oscillographs

EY clicks and thumps are pro-

duced when suddenly applying a

potential to a circuit which causes
the current to build up immediately to
a maximum value. They may also be
produced when the circuit is opened if
the current falls very quickly to zero.
If inductance is inserted in the circuit,
a time “lag” of the building up will re-
sult and eliminate or decrease this unde-
sirable effect on closing the circuit. A
combination of capacity and resistance
will eliminate or bring to a minimum
this interference quality when the key
is being opened. Figure 1, Cases 1, 2
and 3, illustrate roughly some different
possibilities.

When no “lag” circuit is used upon
closing the key, the current suddenly
rises to ils maximum value and quickly
drops to zero when the key is released.
This condition is represented in Case
1 of Figure 1. When suitable induc-
tance is inserted in series with the key,
upon opening and closing the circuit
the “lag” effect is produced and Case 2
is the pictorial illustration. If it be-
comes necessary to suppress arcing
between the key contact points by
means of a condenser and a resistance
in series and shunting the key or both
the key and inductance, the arrange-
ment will give an exponential decrease
of current when the key is opened. This
is also a time “lag” effect and is shown
in Case 3.

By placing a choke coil on each side
of the key, a tapering effect at each
end of the signal is produced as shown
at g and m in Figure 2. In the wave,
/g, the beginning shows a spurious oscil-
lation, but this is due to the relay which
did the keying. Its spring was not
adjusted properly and therefore relay
“chatter” resulted. The choke coil ef-
fect, however, can be seen from the line
drawn at A The “chatter’” again ap-
peared at cc, and by comparing it with
that at the beginning of the signal Zg,
we see that both are alike.

The dotted line b also shows effect of
the choke coil. Note the constancy of
the wave’s amplitude and frequency at
f. The “lag” effect at g is good, but it
would be better if its duration were,
say, abouti .008 second instead of .014
second.

Figure 3 shows an oscillogram of a
series of dots sent at a high rate of
speed. Circuit conditions are a little
different from those just discussed.
That is, the resistance in series with the
condenser shunting the key is now re-
placed by an inductance. Note in wave
f the tapering effect produced at d, the
end of the dot. The beginning is af-

¥ Owner and operator of short-wave amateur
station WIFOK, k

Christ Kardas”®
Part Three

fected by relay “chatter” and also by a
chirp. These dots were of very short
duration and are shown to be about .02
second in length (not counting the time
of building up and dying out).

The relay ‘chatter,” as represented
by g and e, is lasting .005 second. It
occurs about (Continued on page 703)
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THE DX CO RNER

For Broapcast VWAVES

OW that this department has been

definitely adopted as a regular fea-
ture, the editors want to make it serve
the best interests of DX listeners. Your
suggestions as to the kind of material
vou want included will therefore be most
welcome. Those desiring appointment
as Official Listening Post Observers may
submit their applications now. Appoint-
ments will be made on the basis of the
regularity and usefulness of reports sub-
mitted during the next three or four
months. These reports should include
records of stations received, information
concerning changes in station listings, or
any other type of information which will
be helpful to other DX'ers.

It is suggested that all reports and
contributions to this department be mailed
in time to reach this office by the twenty-
fifth of each month.

T the time of going to press numer-
ous reports covering reception dur-
ing the month of February have

been received from readers. Many of the
reports emphasize the poor reception con-
ditions during a good part of the month,
although these reports do not all agree
as to part of the month when reception
was good or bad. The “Globe Circler,”
bulletin of the International DX'’ers Alli-
ance, reports: ‘“Reception was generally
good during the first part of February,
\\1th good DX almost general. However,
during the latter part of the month static
and poor reception have been almost uni-
versal.” C. H. Long, Missouri, reports
that he has found conditions generally
poor during the month, although on
a few days reception was good. Dudley
Atkins, III, also reporting on conditions
in Missouri, found conditions bad during
the first half of the month but that they
started to clear up around the middle of
the month. H. E. Rebensdorf, Harvard,
Illinois, gets right down to dates: “Febru-
ary 2, 3, 4, 5 and 7 were fairly good DX
days, but the rest of the month conditions
were unfavorable. February 1, 6 and 11
were the worst, static being so bad on the
two latter days that reception from sta-
tions 100 miles distant was completely
broken up.”

To indicate that this condition was not
limited to the midwest, a card from W. N.
Bird, of Flora Park (Long Island), N. Y.,
laments the “terrible falling off” in DX
reception during the first three weeks of
February. During this time he could
scarcely bring in WLW and WGN at
hours when he could normally expect good
reception from the entire country, including
the west coast. In the Rabro NEws tests,
in and around New York City, during the
month conditions were found to be poor
except for an occasional night.

The generally poor conditions were in

all likelihood traceable to the stormy con-
ditions experienced over a large part of
the country during the month. In New
York City, for instance, the average daily
temperature was 10 degrees below normal
for the month, according to the Weather
Bureau reports, and there were two un-
usually heavy snowfalls. This continued
cold weather would ordinarily be expected
to produce good DX reception—not so
much because of the extreme cold but be-
cause of the constancy of the temperature.
However, the low and high pressure areas
in other parts of the country have seem-
ingly a powerful effect on DX signals
crossing their paths and the prevalence of
stormy weather including tornados, floods,
blizzards and cold waves throughout a
great part of the U. S. apparently threw
up barriers which could not be traversed
by radio signals on the broadcast band,
thereby offsetting the advantage of the
steady cold weather along the Atlantic
coast.

Perhaps the strangest condition of all
was reported by W. H. Boatman, of Atoka,
Okla. His letter is quoted:

“The following conditions existed here
Friday evening, February 16th, from 6:00
pm., CS.T. until 10:00 p.m., CS.T.

“All broadcast stations operating be-
tween 540 and 800 kec. north of a straight
line running from Raleigh, N. C, to
Bakersfield, California, were dead. Not
even their carrier wave could be received.
High powered stations such as WGY,
WBBM, WJZ, WGN, WLW, WEAF,
WMAQ and others received regularly with
good volume were dead. On the other
hand stations south of this line came in
with extra volume. Stations with low
power on the Atlantic and Gulf coasts
that had never been received before came
in with good volume, having no interfer-
ence from northern stations. Low power
Mexican stations that could not be re-
ceived before came in with good volume.
These stations operate on split frequencies
and have always been crowded out by the
northern stations.

“Shortly after 10:00 p.m.,, CS.T, this
condition began to clear up and the north-
ern stations came through.

“I would like an answer explaining what
caused this unusual condition if it is pos-
sible to explain it.”

The answer to this inquiry might pos-
sibly be found in an examination of
weather maps for that day and for a few
days preceding and following that date,
to determine the movement of pressure
areas. However, with the relatively limited
general knowledge now existing as to the
exact effect of these areas on radio recep-
tion, any indications obtained from such
a study might be quite inconclusive so far
as this particular freak occurrence is con-
cerned.

i
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Pan-American DX Specials

April 14 is Pan-American day and is
being celebrated by a large number of
central and south American broadcast-band
and short-wave stations. This celebration
will take the form of special DX broad-
casts. Unfortunately, however, the plans
at the date of this writing have not ma-
tured sufficiently to permit definite an-
nouncements here, with one exception. In-
formation comes through the International
DX’ers Alliance that YV1BC, 960 kc., 5
kw., of Caracas, Venezuela, will be on the
air with a special program from 9 to 10
p.m., EST.

DX Tips Broadcasts

Regular weekly broadcasts of DX tips
can be heard by tuning in KDKA, 980 kc.,
between 11:30 and 12:00, C.S.T. Sunday
night; KFOX, Long Beach, Calif., 1250
ke, between 2:00 and 2:10 a.m. CS.T,
Sundays; or WIND, Gary, Ind, 360 kc.,
2:50 to 3:00 am., CS.T., Saturdays.

Robert Rosenberger is writing the con-
tinuities for the last program and would
like to have comments from listeners as to
whether these programs meet with their
approval. Such comments may be ad-
dressed to him in care of station IWIND.

DX fans will find it worth while to tune
in these programs for the helpful informa-
tion they provide.

The Grounded Antenna

Several letters have come in from readers
who are employving the “Calavan’ antenna
described in the March DX Corner. These
letters indicate that this antenna system is
a real “go-getter” so far as DX stot'ens
are concerned. Robert Rosenberger ieiers
to it as ‘“the greatest possible boon to an
ardent DX’er.” Mr. Rosenberger goes on
to suggest that additional items be in-
cluded in the DX Corner from time to
time, describing unusual and effective an-
tennas. This in an excellent idea and
readers who have antennas which they
have found especially effective are invited
to send in descriptions for the benefit of
other fans. Of equal, if not greater, in-
terest will be information concerning effec-
tive antenna tuning systems. The ‘“Tena-
tuner” described in the February issue of
Raprio News has been commented upon
very favorably by a number of readers
who have constructed duplicates. Its only
drawback has been that it does not func-
tion when employed with a receiver which,
instead of the ordinarily loosely coupled
antenna coil, employvs a choke or resistance
input. This type of input offers such a
high resistance in the antenna circuit that
series tuning is ineffective. Has anyone
worked out a system for tuning the an-
tenna when used with receivers of this
tvpe.

DX in a New York Suburb

Following is a complete report submitted
by R. H. Tomlinson, Port Chester, N. Y.
This is what the editors consider an ex-
cellent sort of report—pithy and to the
point:

“The following information on reception
of broadcast band stations may be of help
to other DX'’ers in this part of Waest-
chester County, N. Y. All stations re-
ceived on a Majestic model 101, using in-
side antenna, also loop at times. Recep-
tion all on loudspeaker.

“‘Poste Parisien’ on 959 kec. is heard
here nearly every morning at 2:10 a.m.
(ES.T.). They come on the air with a
blare of trumpets. Announcements are
‘allo allo, ici Poste Parisien’.

“LR5 on 830 kc. can be heard between
9 and 10 p.m. when KOA fades. An-
nounces as ‘Radio Excelsior’.

“LR3, on 930 kc, comes in at 6 am.
daily. Heard with good volume until
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6:30 am. LR4 on 990 kc. can be heard
best around 10 p.m. when WBZ is fading.
Announcements are ‘Radio Splendid’. Last
three stations are in Buenos Aires.

“Fecamp ‘Radio Normandie’ on 1328 kc,,
heard here best from 2:30 to 3 a.m.; good
volume but fades badly.

“Berlin on 841 kc. and Hamburg on
840 kc. heard the past weck at 1 am.
Both fade badly and arc interfered with
by American stations.

Milan on 814 kc. Heard twice at 1:50
a.m.; good volume but fades badly.

“Toulouse on 893 Kkc. heard once at
2:05 a.m. Fades badly.

“The Australians are just audible. KGU
and 2YA heard but static too heavy.
Trans-pacific and most trans-atlantic re-
ception poor so far this scason. A slight
improvement is noticed on the French sta-
tions during the past week. The Japs arce
not heard. South Americans falling off
stightly.”

Automobile Receiver DX

H. E. Rebensdori, Harvard, Ill., appur-
ently is not lacking in ingenuity, judging
from his letter, quoted herewith:

“When your magazine started with this
DX Corner and gave the schedules of the
early morning broadcasts I didn't have
what I considered a suitable receiver so
about Christmas time I took out the set
that T had in my car and started to DX
with that. Up to date I have received 316
stations with it, using it upstairs in my
room with a 20 foot aerial—that is 20 fect
of wire strung around the room for an
aerinl. These include 27 stations in Cali-
forniax, 1 in Honolulu, 2 in British Colum-
bia, 1 in New Brunswick, 4 in Oregon,
8 in Washington, 3 in Mexico, 10 in
Canada, etc.”

The above orfiers a practical suggestion
to those who have radio-cquipped cars
laid up for the winter. Many present-day
auto radio sets are extremely sensitive and
ofler the advantage that almost any piece
of wire will serve as an adequate antenna.
The power supply offers no problem be-
cause the storage battery can be removed
from the car also.

Mr. Renensdori is another fan who
thinks highly of the “Calavan” antenna
idea. He is going to f{ry it out and sug-
cests that “airplanes hadn’t better try to
land around here after next week or they'll
¢et tangled up plenty in aerial wire strung
all over the vicinity.”

Society of Wireless Pioneers

Announcement of the forming of this
new oOrganization was made last month,
and a promise of more information to
come in the present issue. The following
is a letter received from M. Mickelson who
is organizing the socicty under the spon-
sorship of the International DX’ers Al-
liance:

*“This society is being organized for the
sole purpose of banding together ‘Pioneers’
in high-frequency work, men and women
who have devoted at lcast ten years prior
to 1934 to experimentation, operating., en-
vineering, amateur experimentation or re-
ception.

“Our plans at this time are to organize
local chapters, devote at least (wo pages
of the Globe Circler to our activities (This
publication was chosen as the Official
Organ due to its International circulation),
do a considerable bit of reminiscing, con-
tact fellow workers with whom we have
lost contact, and form a iraternal organ-
ization of strictly Pioneers, second to none.
The enirance requirements are rather
stringent, and all enrollment applications
will be thoroughly scrutinized, and investi-
cated before membership is granted.

“To date we have contacted representa-
tives in nearly cverv civilized country of

the Universe, and the enthusiasm with
which this movement is being received,
leads me to believe that our embryo organ-
ization is destined to meet with universal
approval.”

The Editors of Rapio News feel that
there is a definite place for an organiza-
tion such as this. As a result both the
Editor and the Managing Editor have ap-
plied for membership, both being qualitied
through radio activities dating back over
a period of approximately 25 years to the
time when there was no distinction between
short waves and long waves. I you
owned a transmitter in those days you
didn’t worry about the wavelength. You
didn’t know or care what it was, You
used anything from an ordinary buzzer to
a 5 kw. “rock-crusher” to power the trans-
mitter and so long as you didn’t “jam” a
navy yard or other government station
there were no limitations imposed either
in power or wavelength, (Evidently men-
tion of the SW.P. has started the writer
reminiscing—7The Editors.)

Old timers who are interested in hook-
ing-up with this new outfit can obtain
further information by addressing Mr.
Mickelson at 3229 Bloomington Avenue,
Minneapolis, Minn.

Shoot for These

The I. D. A. “Globe Circler” offers a
list of stations to try for. This lst is
passed along here for the benefit of those
who want to try their hands at trans-
atlantic reception. The hours given are
Central Standard Time and indicate the
time at which these stations start their
daily broadcasts except LR4, which starts
at this hour on Sunday morning only.

Call Location Freq. Kw. Hour
Berlin (Tegel) Ger. 841 100 11:00 p.m.
Beromunster,

Switzerland 556 60 11:00p.m.
Hamburg, Germany 904 100 11:00 p.m:.
Langeunburg, Ger. 658 60 11:00 p.m.
Warsaw, Poland 1304 m. 120 12:00 n.

SBA  Stockholm, Sweden 704 55 12:20 a.m.

LIRO Rome, Italy 713 50 12:46 a.m.

1ITO Turin, Ttaly 1140 7 12:45 a.m.

P.P.  Paris, France ‘Post

Parizien’ 959 100 1:10 a.m.
Fecamp, France

‘Radio Nor-

mandie’ 1456 10 1:15a.m.
‘Lyons (La-Doua)

France 648 15 1:45Sa.m.

LR4 Buenos Aires.

Argentina 990 20 5:40a.m.

New Jersey—Hear! Hear!

Jack B. Schneider of Garwood, N. J.,
has been DX’ing more or less seriously
and has an enviable record to show for it.
He writes as follows:

“‘Have logged 780 stations and have spe-
cific verifications for 651 of them. Many
ol those not verified have been eliminated
by the Federal Radio Commission.

“Whoever would have thought, six years
ago, that it would be possible to hear 15-
watt stations 1600 miles awav from the
point of my log. 10AB (now CHAB)
Moose Jaw, Sask., 1200 kc., 15 watts, and
10AT (now CHAT), Trail, B. C., 25 watts,
1153 kc,, are the two stations. Other small-
power stations over 1500 miles miles from
my location are: 100-watters, KDBRB,
KREG, KXO, KPJM, KERXN, KFXD,
XEFV, all verified. Other stations of va-
rious power, over 2000 milez distant,
include LR35, Buenos Aires; RUS, San Sal-
vador; HJN, Bogota! YVIBC, Caracas;
Frankfurt-am-Main and Heislberg, both in
Germany, and Poste Parisien, France. All
of these are the broadcast band of 540 to
1500 kc.

“The following statistics may be of in-
tercst to the readers of yvour DX Corner:
Mexican heard, 28; California, 33; Oregon,
8; Nevada, 1; Arizona, 4; Washington, 9;
Alberta (Canada), 4; British Columbia,
1. All, with the exception of several Mexi-
cans, arc over 2000 miles away.
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“I use 100 feet of ship wire running
north-south, 125 feet enameled wire east-
west for aerials and a common steam
radiator for ground.”

Montana Speaks Up

Probably somewhat piqued by the
numerous reports from Californians in the
past issue or two, K. E. Pouder of Fort
Benton, Montana, takes up the cudgels tor
his state:

“I have read your publication for muny
years but haven’t seen Montana mentioned
very often. So, am going to give the boys
something to shoot at.

“I have a 1930 seven-tube Victor Model
R-15 and an aerial 170 feet long and 60
feet high. My ground is a size O copper
wire stuck into the ground about 4 feet.

“The_ following stations were received
between November 1 and today (February
3): Every station in U. S, Canada and
Mexico over 1000 watts, 86 of 1000 watts,
61 of 500 watts and 73 more down to 30
watts, WMMN, WOMT, WTAX, WWAE,
WGL, XEA, XEL, XETA, XEC, XFC and
XEY (a 10 watter) are some of the small
ones. Daytime reception: WCCO, KFI,
KSL, KYW, WENR, KVOO, KGA and
several others almost every day. Have
received WJZ and WABC from 3 pm.
on (local time) several occasions.

Foreign
LR4 Buenos Aires 990 ke. Fair
HIJK Santo Domingo 1180 kc. Fair
NGU Honolulu 750 ke. Good (2 or
3 times a
week)
RW35 Astrakhan, U.S.S.R. 590 ke. Fair
2YA-3YA New Zealand Trair

Australia—2CO (good) 2GB, 2BL, 2FC,
3LO, 3AR, 4RK, 4QG (good), 5CK
(good) 7ZL

Japan—]JFAK, JFBK, JOAK1, JOAK?2,
JOBK, JOCK1, JOCK2 (1175 kc.),
JODK1, JODK2, JOGK, JOFK, JOHK,
JOIK, JOJK, JOKK, JONK, JOOK,
JOPK, JOQK, JOSK, JOVK and JQAK.
First 14 of these came in vermy loud.

China—XGOA, Nanking, loud; XGOD,
Hangchow, faint.

Alaska—KGBU, Ketchikan, fair.

Manila, P. I-—KZRM, good.

“Most of these come in best between
2:30 a.m. and 5 a.m.

“Would like to inform you that the new
Crosley transmitter, W8XO, roars in here,
louder than any other station except XER.
WSXO is also right on his frequency and
does not blanket either 690 or 710.

“Am going to put new tubes in my re-
ceiver some day and get a little DX out
of it.”

The WLW 500,000-Watt

Transmitter

The consensus of opinion concerning the
new Crosley transmitter seems to indicate
that it is getting out in fine shape. Nu-
merous reports coming into the DX Corner
state that the field strength of W8XO (the
experimental call under which this trans-
mitter is operated) is much greater than
that of the present 50 kw. transmitter em-
ploved by WLW. W. R. Gurley, Mun-
hall, Pa., a suburb of Pittsburgh, reports
that the old WLW transmitter suffered
badly from fading in his locality and
that while the new transmitter fades some,
its signals are still well above the noisc
level when they fade to their minimum
strength. A receiver equipped with auto-
matic volume control can hold the new
signals steady, whereas the signals from the
old transmitter would fade down to the
noize level or lower.

Reports from both the east and west
ccasts show great volume on W8XOQO’s sig-
nals, and general freedom from fading.
Reports are also coming in from {oreign
countries indicating that the new trans-

(Continued on page 698)
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BROADCASTING STATIONS IN THE U.S.
Alphabetically by Call Letrers, Location, Frequeﬁcy and Power

Compiled by John M. Borst

Location

San Antonio, Texas
Portland, Ore.
Little Rock, Ark.
Elk City, Okla.

Portland, Ore.
Joneshoro, Ark.

Texarkana, Ark.
Enid, Okla.
Jerome, Ariz.

Santa Barbara, Calil.
Casper, Wyo.
Pittsburgh, Pa.
Devils Lake, N. D.
Salt Lake City, Utah

Los Angeles, Calif.
Burbank, Calif.
Bakersfield, Calif.
Portland, Ore.

Lincoln, Nebr,

Los Angeles, Calif.
Great Falls, Mount.
Abilene, Kans.
Sacramento, Calif.
Everett, Wash.
Beaumont, Texas
Brookings, S. D.
Denver, Colo.

St. Joseph, Mo.
Boone, Iowa
Wichita, Kans.

Los Angeles, Calif.
Spokanc, Wash.
Fond du Lac, Wis.
Marshalltown, Towa
Klamath Falls, Ore.
Grand Forks, N. D,
Portland, Ore.

Fort Worth, Texas
Greeley, Colo.
Lawrence, Kans.
Rockford, 11l
Shenandoah, Towa
Lincoln, Nebr.
Long Beach, Calif.
Dubiin. Texas
Greenville, Texas
Fort Smith, Ark.
Spokane, \Vash.
Anchorage, Alaska
San Francisco, Calif.
Cotumbia, Mo.

San Diego, Calif.
Los Angeles, Calif.
St. Louis, Mo.

Los Angeles, Calif.
Cape Girardeau, Mo.
Hollywood, Calif.
San Francisco, Calif.
Nampa, Idaho
Denver, Colo.

Grand junction, Colo.
San Bernardino, Calif.
Oklahoma City, Okla.

Lubbock, Texas
Bismarck, N. D.

Spokane, Wash.
Tucson, Ariz.

San Diego, Calif.
Ketchikan, Alaska
Springfield, Mo.
York, Nebr.
Decorah, lowa
Watertown, S. D.
Alandan, N. D.
Fergus Falls, Minn.
Stockton, Calif.
Huron, S. D.
Yuma, Colo.

Long Beach, Calif.
Kalispell, Mont.
Shawnee, Okla.
Oklahoma City, Okla.
Corpus Christi, Texas
Los Angeles, Calif.
Aloorhead, Minn.
Roswell. N. M.
Kearney, Nebr.
Pierre, S. D.

San Francisco, Calif.
Coffeyville, Kans.
Albuquerque, N. M.
Pueblo, Colo.

Little Rock, Ark.
Billings, Mont.
Butte, Mont.
Alamosa, Colo.

Las Vegas, Nev.

Kilocycles

1420
1200

8980
1210

1420
1200
1420
1370
1310

1500

Watts
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Location Kilocycles
Tyler, Texas 1500
San Angelo, Texas 1370
Wichita Falls, Texas 570
Scottsbluff, Nebr. 1500
Honolulu, T. H. 1320
North Platte, Nebr. 1430
Dodge City, Kans. 1340
San Francisco, Calif. 790
Amarillo, Texas 1410
Honolulu, T. H. 750
Missoula, Mont. 1200
Portland, Ore. 620
Olympia, Wash. 1210
Los Angeles, Calif. 900
Spokane, Wash. 590
Clovis, N. M. 1370
Carter Lake, Iowa 1420
Idaho Falls, Idaho 1320
Boise, Idaho 1350
Lamar, Colo. 1420
Eureka, Calif. 1210
Glendale, Calif. 850
Juneau, Alaska 1310
Yakima, Wash. 1310
San Francisco, Calif. 1070
Seattle, Wash. 970
Blytheville. Ark. 1290
Ogden, Utah 1400
Minot, N. D. 1240
Little Rock, Ark. 1390
Qakland, Calif. 1440
Galveston, Texas 1370
Oakland, Calif. &80
Denver, Colo. 560
Shenandoah, Iowa 930
San Antonio, Texas 1370
Kansas City, Mo. 950
Medford, Ore. 1310
Fresno, Calif. 580
Monroe, La. 1200
Clay Center, Nebr. 740
Tacoma, Wash. 1330
St. Louis, Mo 1090
Beverly Hills, Calif. 710
Hollywood, Calif. 570
Austin, Texas 1500
Hollywood, Calif. 1050
Denver, Colo. 830
Corvallis, Ore. 550
Albuquerque, N. M. 1180
Tulsa, Okla. 1400
Reno, Nevada 1380
Council Bluffs, Iowa 1260
Portland, Ore. 940
Seattle, Wash. 1270
Oklahoma City, Okla. 1480
Seattle, Wash. 920
San Antonio, Texas 1370
Marshfield, Ore. 1370
Eugene, Ore. 1420
Phoenix, Ariz. 1390
Seattle, Wash. 630
Prescott, Ariz. 1500
San Francisco, Calif. 680
Denver, Colo. 880
Pasadena, Calii. 1210
Wenatchee, Wash. 1500
Houston, Texas 920
Pittsburgh, Pa. 1380
San Jose, Calif. 1010
Berkeley. Calif. 1370
Santa Ana, Calif. 1500
Harlingen, Texas 1260
Los Angeles, Calif. 1120
Dallas, Texas 1040
Shreveport, La. 1310
QOakland, Calif. 930
Seattle, Wash. 1120
Manhattan, Kans. 580
Sioux City, Iowa 1330
St. Louis, Mo. 550
Pocatello, Idaho 890
Salt Lake City, Utah 1130
Des Moines, Iowa 1370
Sioux Falls, S. D. 1110
St. Paul, Minn. 1460
Lowell, Ariz. 1200
San Francisco, Calif. 560
Phoenix, Ariz. 620

Watts

100
100
250

Location

Fort Worth, Texas
Shreveport, La.
Twin IFalls, Idaho
Hot Springs, Ark.
Los Angeles, Calif.
Houston, Texas
San Antonio, Texas
El Paso, Texas
Seattle, Wash.

Walla Walla, Wasi.
Yuma, Ariz.
Favetteville, Ark.
Vermillion, S. D.

Tacoma, Wash.
Seattle, Wash.

Tucson, Ariz.

Tulsa, Okla.

Colorado Springs, Colo,
Bellingham, Wash.

Cedar Rapids, Iowa
Shreveport, La.
Hilo, Hawaii
Stockton, Calif.
Portland, Ore.

St. Louis, Mo.
Kansas City, Mo.
Shreveport, La.
Decorah, Iowa
Pullman, Wash.
Springfield, Mo.
Brownsville, Texas

Seattle, Wash.
Portland, Ore.
El Centro, Calif.
Aberdeen, Wash.
Houston, Texas

San Francisco, Calif.
Chicago, Ill.

Manila, P. I.

Arlington, Va.
Boston, Mass.
Chicago, It
Jersey City, N, J.
Omaha, Nebr.
New York, N. Y.
Bangor, Me.
Waco, Texas
Akron, Ohio
Presque Isle, Ae.
Columbus, Ohio
Zanesville, Ohio
Anniston, Ala.
Laurel, Miss.
Birmingham, Ala.
Brooklyn, N. V.
Grand Rapids, Mich.
Louisville, Ky.
Zarepath, N, J.
Hazleton, Pa.

West Lafayette, Ind.
Harrishurg, Pa.
Baltimore, Md.
Fort Worth, Texas
Wilkes-Barre, Pa.
Brooklyn, N. V.
Richmond, Va.
Chicago, 111
Brooklyn, N. Y.
New Orleans, La.
Ponca City, Okla.
Bay City, Mich.
RBuffalo, N. V.
Marquette, Mich.
Huntsville, Ala.
Greensboro, N. C.
New York, N. Y.
See WABC

Terre Haute, Ind.
Birmingham, Ala.
VVilkes-Barre, Pa.
Babson Park, Mass
Charlotte, N. C.
Danville, Va.
Boston, Mass.
Springheld, Mass.

Storrs, Conn.
Canton, N. Y.
Pittsburgh, Pa.
Columnbus, Ohio
Northfield, Minn.
Camden, N. J.
Baltimore, Md.

Kilocycles

1240

Watts

1000
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Call Location Kilocycles Watts Call Location Kilocycles Watts Call Location Kilocycles Watts
WCAP Asbury Park. N. J. 1280 500 WIAS Ottumwa, Iowa 1310 100 WwWOCL Jamestown, N. Y. 1210 50
WCAT  Rapid City. . D, 1200 100 WIBA  Madison, Wis. 1280 500 WODX  Mobile, Ala. 1410 500
WCAU  Philadelphia. Pa. 1170 50000 WIBG  Glenside, Pa. 970 100 VOl Ames, Towa 640 5000
WCAX Burlington, \'t. 1200 100 WIBM Jackson, Mich. 1370 100 WOKO  Albany, N. Y. 1430 500
WCAZ Carthago, 1l 1070 50 wIiBU Poynette, Wis. 1210 100 WOL ‘Washington, D. C. 1310 100
WCBA Allentown, Pa. 1440 250 w{Bg i]}opoka. Kans. 1580 1000
WCBD  Zion, Iil. 1080 5000 B tica, N. Y. 200 100 .
WCBM  Baltimore, Md. 1370 100  WICC  Bridgeport, Conn. 600 A e Stieh. 1210 Lo
WCBS  Springfield, 1l. 1210 100 WIL St. Louis, Mo. 1200 100 WOPI  Bristol, Tenn. 1500 100
wCCo Minneapolis, Minn. 810 50000 WILL Urbana, IIL 890 230
WCFL  Chi 1 970 1560 WILM  Wilmington, Del 1420 10  wOQ  Kansas City. Mo. 15008 W00
WCKY  Covington, K 1990 3000  WIND  Gary, Ind s60 1000  WOR . Newark N.J. @0g 000
& S e 60 o0 WINS NaerY“‘k- T R0 <00 WORGC  Worcester, Mass. 1280 500
%ci? }3222“11? s 1310 | 100 WIOD  Miami, Fia. 1300 1000 WORES  [Mork R 1000 1000
WCENW  Tirooklyt, N. V. 1500 100 ~ WIP  Philadelphia, Pa. 610 500 | OSm pltemoc CithMo: 30 290
WCOA  Pensacola, Fla. 1340 500 WIS Columbia, S. C. . 1010 500 WOV~ Now Verl MY 1350 1000
WCOC  Meridian, Miss. 880 500 WISN  Milwaukee, Wis. 1120 250 WOW  Omaha Nebr, 500 1000
WCRW - Chicago. 11l 1210 100 WOWO  Fort Wayrne, Ind. 1160 10000
WCSC Charleston, S. C. 1360 500 WIAC TJohnstown, Pa 1310 100
'C > . 940 1000 i I . Nebr.
QRCSE  Jeutinlpile: WIAG  Norfolk, Nebr. 1060 1000 wpAD  Paducah, Ky 120 100
WJAR  Providence, R. L. 890 500 WPEN  Philadelphia, Pa. 1500 100
WDAE  Tampa, Fla. 1220 1000 WJAS  Pittsbureh, Pa, 1290 1000 WPFB  Hattiesburg, Miss, 1370 100
WDAF  Kansas City, Mo. 610 1000 wIsk Jacksonville, Fla. po0 1000 WPG  Atlantic City, N. J. 1100 5000
WOAH BT Paso, Teway #oe %0 WIBC Lo Salle Ind. 1200 100 [WEHR fhetersburg, Vas 1200 o
4 Tl Paso, Texas R ey 5 WPRO Providence, R. I 1210
wgz{g ¥huade1\mea, Pa. 1318 1588 yngii %ﬁ;frgztmlﬁ@ﬁ J. {%l,g 1‘5)8 WPTF  Raleigh, N. C. 680 5000
Targo, N. D. B T .
Roanoke. Va. 930 500 WJBL Decatur, Il 1200 100 i
&ggf) oﬁ;’,’]ﬁ; m;_ 580 250 WJBO  Baton Rouge, La. 1420 100 WQAM  Miami, Fla. 560 1000
WDEL  Wilminzton, Del. 1120 250 WIBW  New Orleans, La. 1200 100 WOAN  Scranton, Pa. 880 250
WDEV ~ Waterbury, Vt. 550 500 WIBY  Gadsden, Ala. 1210 100 WOQBCG  Vicksburg, Miss. 1360 500
WDGY  Minneapoliz. Minn. 1180 1000 WJIDX Jackson, Mich, 1270 1000 WODM  St. Albans. V. 1370 100
WDO’D Chattanooga, Tenn. 1250 1000 WIEJ Hagerstown, Md. 1210 100 WQDX  Thomasville, Ga. 1210 100
WDRC  Hartford, Conn. 133 1000 WJEM  Tupelo, Miss. 990 500
WwDSU New Orleans, La. 1250 1000 wJJID Chicago, 11l 1130 20000 WRAK  Williamsport, Pa, 1370 100
WDZ Tuscola, [ 1070 100 WJMS  Ironwood, Mich. 1420 100 WRAM  Wilmington, N. C. 1370 100
2 ng /I\)letroit(i Micvh, 1720 10000 WRAW  Reading, Pa. 1310 100
n R R - Sv Alexandria, Va. 460 10000 WRAX Philadelphia, Pa. 1020 250
WEAF  New York, N. V. 660 50000 WITL  Atlanta, Ga. 1370 100 WRBL  Columbus, Ohio 1200 100
WEAN  Providence, R. 1. 150 200 wygw  Akron, Ohio 1210 100  WRBX Roanoke, Va. 1110 250
WEBC  Superior, Wis, 1290 1000 WJIZ New York, N. Y. 760 50000 WRC ~ Washington, D. C. 950 500
WEBQ - Llarr 'fb'»llf\.g-{.l . 10 Too WRDO  Augusta, Me. 1370 100
‘\y,i‘jglé RO e o 100 WKAQ  San Juan, P. R. 1240 1000 WRDW  Augusta, Ga. 1500 100
Greenville. N. D 1120 100 WKAR  East Lansing, Mich. 1040 1000 WREC  Memphis, Tenn. 600 500
L £ 1000 WKBB  East Dubugue, 11l. 1500 100 WREN  Lawrence. Kans. 1220 1000
EE ROSS’.“- NN R0 1000 WKBC  Birmingham, Ala. 1310 100 WRHM  Minneapolis, Minn. 1250 1000
GACIng & : WKBF  Indianapolis, Ind. 1400 500 WRJIN  Racine, Wis, 1370 100
Charlottesville. Va. 1350 200 WEKBH chfossﬁ Wis 1380 1000 WROL  Knoxville, Tenn. 1310 100
oo [N, 120 o WKBI  Cicero, IIt. 1420 100 WRR _ Dallas, Texas 1280 500
Battle | AR 1120 100 WKBN  Youngstown. Ohio 570 500 WRUF  Gainesville, Fla. 830 5000
Albany, Ga. 2 WEKBO Harrisburg, P 1200 100 WRVA Richmond, Va. 1110 5000
Chicago, I, 870 50000 LRV Richmond. Tud. 1500 100
*lmi Y g J
i"ler{ilreo;\}'\ \\ v }238 uq)gg WKBW  Buffalo, N. Y. 1480 5000 WSAI Cincinnati, Ohio 1330 1000
WEW Sl Lotiseio!l 760 1000 WKBZ  Ludington, Mich. 1500 100 WSAJT Grove City, Pa. 1310 100
WEXL  Royal Oak. Mich 1310 50 WEKEU  LaGrange. Ga. 1500 100 WSAN  Allentown, Pa. 1140 250
E 3 . . :X’IIE.IITEJ Ereenv&lle, }1)\4185. 12(1)8 100 WSAR Fall River, Mass. 1450 (2)50
{ ancaster, Pa. 12 100 WSAZ Huntington, W. Va. 1190 1000
WFAA Dallas, Texaz 800 50000 WKOK  Sunbury, Pa_ 1210 100 WSB Atlanta, Ga. 740 50000
WEAB - Now vork N ¥ 1300 100 Wiy~  OblmemcCiooka. 500 1000 WSBE  SounHend, Ind 30 son
; outh nd. [nd. <lahoma City, Okla. SBT South Bend, Ind. 2
WFAS White Plains. N. Y. 1210 100 WKZO Kalamazoo, Mich. 590 1000 WSEN  Columbus, Ohio 1210 100
wfg? 81’95“‘1}11; SOIICO }%88 %88 WSFA ]Swontgom?ry. Ala. 518 ?88
"BE incinnati, 1 ashvi 7 WSIX pringfield, Tenn. 1
WERG  Altoora. B2 1310 100 WERG, sl i 140 %00 WSJS  Winston-Sglem, N. C. 1310 100
WEBL S_\'racur.‘e, 1Y Ind 1230 1000 WLRB Minneapolis, Minn. 1250 1000 WSM Nashville, Tenn. 650 50000
WFBM Indianapolis. I[nd. 3 WLBC Muncie, Ind 1310 100 WSMB  New Orleans, La. 1320 500
WFBR  Baltimore. Ald. 1270 500 WLBF  ansas City, K 1120 WSMK  Dayton, Ohio 1380 200
WFDF  Flint, Mich. 1310 10 WLBL lansas Clty. Rans. 1220 L0 wsSOC  Charlotic, N. C. 1210 100
WEDV &ome Ga. g }Zgg égg WLBW iIrie, Pa. = 1300 500 WSPA Spartanburg, S. C. 1420 100
2}/{?113\ A ‘":;1;&151“”‘ L B 250 WLBZ Bangor, Me. 620 500 WSPD Toledo, Ohio 1340 1000
¢ elphie = 250 1000 WLEC Portland, Me. 1340 250 WwWSUI Towa City, Iowa 880 500
WFLA  Clearwater, Fla. EY  Lexi Mass - WSUN St Petersbum, Fla. 620 1000
WL Pex]mdgtf)n, MMass. 1370 100 WSVS Ruffalo, N. 1370 50
WLIT hiladelphia, Pa. 560 500 :
WGAL  Lancaster. Pa. 1310 100 WLS Chicago, 11L. 870 50000 WSYB  Ruthnd, Ve 1300 100
WGAR  Cleveland, Olio 1450 500  WLTH  Brooklyn, N. V. 1400 500  WSYR  Syracusé, N. V. 2 20
WGEBB Freeport, N. Y. 1210 100 WLVA Lyvnchburg, Va. 1370 100
WGBF Evansville, Ind. 630 500 WLW Cincinnati, Ohio 50000 WTAD  Quincy, 1L 1440 500
WwGBI Scranton, Pa. . 880 250 (Will increase power to 500 000 watts) WTAG ‘Worcester, Mass. 580 500
WGCM  Mississippi City, Miss. 1210 100 WLWL  New York, N. Y. 1100 5000 WTAG  Worcester, Mass. 580 500
WGCP I(\:Tcyvurk. II\T I }%?8 1988 WTAM Cleveland, Olio 1070 50000
tS 5 B 2 A A
Wk Neweibewsys 1310 100 ~ WMAC  Sec WSVR WIAR Mool va. 0 %0
WOL  Fort Wavne. fnd. . 1370 0 WMAL  Washingion, D. C. 630 g0 N AL i i 300
WCGLC  Hudson Falis. N. ¥ 1370 100 WMAQ  Chicago. I, 2 00 5000 WFAX  Springfield, 1L 0 1210 100
: : B = g WMAS  Springfield, Mass. {1420 3100 e and. T
WGN Chicago. IiL 720 50000 WMAZ Macon, Ga 1180 1500 WTBO Cumberland, Md. 1420 100
WGNY  Chester, N. Y. 1210 100 WMBE  Denoit. Mich. - 50 1200 WTEL  Philadelphia, Pa. 1310 100
WGR Buffalo, N. Y. .Z:)O 1(7)00 WMBD  Peoria T 1. 1440° 1500 WTFI Athens, Ga; 1450 500
WGST Atlanta, Gn: 890 50 WMEREG Richmbnd, Va. 1210 100 WTIC Hz!rtford, Conn. 1960 50000
WGY Schenectady, N.'Y 790 30000 8 t WTJS Jackson, Tenn 1310 100
R WMBH  Joplin, Mo. 1420 Moo cRsot, L 2
WMBI Chicago, Til. 1080 5000 WTMJ Milwaukee, Wis. 620 1000
WHA  Madison, Wis. 940 1000  WMBO Aubum, N, V. 1310 o] BUEIL  Phcnio VAL 1280 20
WHAD  Milwaukee, \is. 1120 250 WMBQ Brooklyn, N. Y. 1500 100 WMOGY | Pasauiiglh b @ 500
WHAM  Rochester, N. Y. 1130 50000  WMBR Tampa, Fla. 1370 foo| anREH | IEhauaiind 1310 20
WHAS Louisville, Ky. 8§20 30000 WMCQC M his, T J 780
WHAT  Philadelphin. Pa. 1310 100 WMCA  New Vork, N. V. 570 200 WVEWS  1BrooklEmsNa i 1300 500
WHAZ  Troy, . 1300 500 WMMN  Fairmont, W. Va. 890 25
WIIB  Kansas Cite. Mo. 560 500 WMPC  Lapeer, Mich. 1500 o WWAE  Hammond, Ind. 1200 100
WHBC  Canton, Ohio 1200 100 WMT  Waterloo, lowa 600 Sop]  PoAd  piDctioitRIIC 220, 000
WHBD  Mount Orab. Ohio 1370 100 ’ WwL New Orleans. La. 850 10000
WIHBF  Rock Isiand, 1L 1210 100 . WWNC - Asheville. IN. €. 570 1000
WHBL Sheboygan, Wis 1410 500 WNAC Boston, Mass. 1230 1000 WWRL  Woodside, N. Y. 1500 100
WHBO Memphis, Tenn. 1270 100 WNAD Norman, Okla. 1010 500 WWSW  Pittsburgh, Pa. 1500 100
WHBU  Ardercon. ind. o 100 WNAX  VYankton, S.D. 570 2500 WWVA  Wheeling, W. Va. 1160 5000
WHBY Green Bay, Wis 1200 100 WNBF Binghamton, N. V. 1500 1100
WHDF Calumet NTichil 1370 100 WNBH New Bedford, Mass. 1310 100 WXYZ Detroit, Mich. 1240 1000
WHDH Boston Mass P 230 1000 WNBOQ Silverhaven, Pa. 1200 100
WHDL Tll})perv I;nk}..l', V. 14"?0 100 WNBR Memphis, Tenn. 1430 500 e =
WHEB  Portsmouth. N. 11, 740 250 IR gs;}ff‘}i‘i?ée’\;“- 1200 pLy
; s T, NV . N = & N 3 3 7]
A 1230 o WNBZ  Saranac Lake, N. V. 1290 50 NEXT MONTH
WHET  Trov. Adn. B0 a0 WNEW  Newark, N. J. 1250 2300
WHEC  Cieero Il 2o 00 WARK  MiddeSiors Gy, ala 1320 306 i
WHIS Bluefield, W. Va. 1410 250 e cclusi
WHK  Cleveland. Ghio. 1390 1000 WRNE]  [New VorgNgVG 810 500 (e}\dgswte ;)fAthe ok
WHN New York, N. Y. 1010 250 entral America
WHO See WOC WOAI San Antonio. Texas 1190 i
WHOM  Jerwey City, N. J. 1450 250 WOBU  Charleston. 3. Vo B0 % South America
WP Harrisburg, Pa. 1430 500 wOC Des Moines, lowa 1000 30000 West Indies
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When to Tune for

DOMESTIC and OVERSEAS

550-1500 kec. DX

A month-by-month analysis of DX recep-
tion conditions for listeners in North and

South America,

Europe and Oceania

C. H. Long
Part Two

for any measure of success with

distance reception. This requires
settled and not too warm weather. Best
reception conditions are usually found
in the settled weather immediately fol-
lowing a cold wave, though there are
exceptions. There is an undoubted but
at present very little known relation be-
tween pressure areas in or adjacent to
the path of the wave and reception con-
ditions. The writer has noted, for in-
stance, that the Australian stations ap-
pear to be best received here when a
low lies a short distance to the south-
west, and that the most favorable con-
ditions for reception of the Japanese
stations appear to prevail when a high
lies over the Ohio Valley and another
high over the eastern slope of the
Canadian Rockies. It has also been
observed that reception appears to be
affected by the moon’s phases, with best
reception conditions prevailing during
the full moon periods.

It is felt desirable to supplement the
above general remarks on seasonal and
hourly variations in reception condi-
tions with some detailed information -on
stations ordinarily reasonably well re-
ceived from month to month, together
with some indication as to the best time
for reception. This data is compiled
from the writer’'s own experience in
different locations in the United States,
supplemented by reports from compe-
tent listeners in various parts of this
country, Canada, Australia, New Zea-
land, England, and Northern Europe.
The reception conditions represent the
average prevailing in any given coun-
try, from which the conditions in a
particular locality may vary consider-
ably either for better or worse. A very
fair estimate of varying local reception
conditions can usually be arrived at by
applying at the same time the foregoing
general principles governing reception.

Let us begin with the month of Sep-
tember. During this month the larger
Australian and New Zealand stations,
including inland stations, begin to be
well received here in America, the best
time for reception being the hour before
sunrise. During this month also the
larger American stations, both North
and South, begin to be reasonably well
received in England and Northern
Europe. During September New Zea-
land listeners—southern hemisphere—
can hear at good strength the European,

EOCAL static must have a low value

African, Japanese. and American sta-
tions. The Americans can be heard
from around sunset till about 7:30 p. m.
Europeans and Africans can be heard
beginning about 4 a. m., Japanese from
9:30 p. m. on, and Indian stations from
midnight to 4 a. m. local time. This
month marks the peak of New Zealand’s
reception. During this month Aus-
tralian listeners hear American and
Japanese stations more and more poorly.
During October reception conditions
gradually improve in the northern hemi-
sphere, and in addition to the Aus-
tralian stations the Japanese stations
can now be heard here—though on the
Pacific Coast they could be heard in
September. The Japanese and Aus-
tralian stations can be heard from about
4 a. m. C.S.T. to daybreak. South
American stations can be heard reason-
ably well at times. In Europe the
American stations can be better received.
In the southern hemisphere the condi-
tions are still good to fair in New
Zealand, but a gradual decline is noted.
The season for long distance reception
has been concluded for Australian lis-
teners, to reopen again next May.
November brings generally improved
reception in the northern hemisphere.
Here in America the Australian stations
are well received as are the Japanese.
However, the latter part of the month
brings a decline in the reception of the
Australian stations, especially the inland
stations. South American stations are
well received. It should be remarked
that owing to station interference few
South American stations can be heard
satisfactorily on their regular programs.
A notable exception is LR4, Buenos
Aires, 990 kcys., which can be heard
from 11:00 C.S.T. Sundays after WBZ
signs off. A few South American sta-
tions sometimes put on special programs
in the early morning hours for DX
clubs. Members of the DX club or
clubs sponsoring the program are ad-
vised beforehand of these as well as
other special transmissions, and ac-
cordingly know when to listen in. For
this reason, if no other, anyone seri-
ously interested in long distance recep-
tion should join an active DX club of
international scope. Similar remarks
apply to the reception of African sta-
tions in England and Northern Europe.
During this month Europe begins to
enjoy better reception from the North
American stations and continues to
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120 KW. AT BUDAPEST
A new station known as Budapest I,
awith the call letters HHL, is now
transmitting on 545 kc. aith 120 kilo-
watts. It employs a mast antenna
awhich is 997 feet high, 12 feet higher
than the Eiffel Tower. Have you

heard this one yet?

hear the South American. This month
closes the DX season for New Zealand,
until the following April, when their
summer season will have been finished.

December continues the decline of
Australian and New Zealand reception
here, as well as South American recep-
tion in Europe. However, Australian
stations located near the eastern coast
are still well heard. Also Europe con-
tinues to hear South American stations
located on the eastern coast. Japanese
stations are fairly well received here in
North America, as are the South Amer-
ican stations, especially those in the
northern part of South America. Dur-
ing this and the next two months the
European stations can occasionally be
heard around sunset, especially in the
eastern part of the United States and
eastern Canada. Also during these
months their early morning broadcasts
can sometimes be heard shortly after
midnight—German stations principally.
It must be added that due to local sta-
tion interference the regular programs
of the European stations are not ordi-
narily received very satisfactorily. Their
early morning broadcasts are the best
received in the greater part of the
United States and Canada. The Euro-
pean stations can rarely be persuaded
to put on special programs for distant
listeners.

During January good reception can
often be had here in America from the
Queensland stations and the larger
Sydney and New Zealand stations, such
as 2BL and 2YA. The Japanese sta-
tions are received at fair strength.
South American stations can be heard
much as in (Continued on page 704)
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JIMMY
DURANTE

HE sponsors of the Sunday NBC

Chase & Sanborn Hour have made

early announcement of the fact that
Jimmy “Schnozzle” Durante will succeed
Eddie Cantor during the latter’s annual
visit to Hollywood. The sponsors have
so much faith in Durante that they signed
him up for a total of 24 weeks. It was
stated that the popularity he achieved dur-
ing his brief series in 1933 was responsible
ior his 1934 engagement. It is our opinion,
however, that Durante will have to do a
somewhat different job than last vear if
he intends holding all of Cantor’s listeners
for a six-month period. It seemed that
Durante worked hard enough on his last
series, but had poor material. With the
right continuity for his brand of humor,
we believe he may click.

UDDY ROGERS, the youthiul screen

star who turned band leader, is once
again conducting his musical organization
over NBC hook-ups. His dance music
from the Paradise Restaurant, New York,
is heard Sundays, Tuesdays, Wednesdays
and Fridays. The inaugural program of
his new series brought to the air musical
salutes irom the Paul Whiteman, Ted
Weems and Jack Denny orchestras.

ARLOS GARDEL, the “Chevalier of

South America,” recently arrived in
the United States to appear on a semi-
weekly NBC series. His programs, heard
Mondays and Thursdays, have won wide
response, and his boosters believe he will
equal his South American and European
successes in this country. Hugo Mariani,
NBC conductor, encouraged Gardel to
come to this country, believing that his

CARLOS
GARDEL

BUDDY
ROGERS

SETH PARKER (
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Samuel Kaufman

voice and personality will make him a mi-
crophone favorite in short time. Hugo
told us much about Gardel’s sensational
achievements in Buenos Aires, Rio de Ja-
neiro and Paris. Gardel sings to the
accompaniment of his own guitar and
Mariani’s orchestra.

HILLIPS H. LORD, better known to

radio listeners as Seth Parker, is off on
a round-the-world cruise in the four-
masted schooner Seth Parker. On board
is Station KNRA, a 1-kilowatt unit, which
will convey short-wave programs from far
corners of the earth to the NBC for re-
broadcasting throughout the nation. While
proceeding down the Atlantic seaboard,
Lord broadcast special programs from
coastal ports of call, under the sponsorship
of the Frigidaire Corporation. Carey P.
Sweeney, of the network’s engineering staff,
was assigned to the Seth Parker to handle
the technical phases of the KNRA broad-
casts.

ACK WHITING, musical comedy star;

Jeanie Lang, personality singer, and
Jack Denny’s Orchestra are all featured on
the new Marvelous Melodies series pre-
sented over CBS on Fridays. The programs
are presented in musical revue pattern. As
the central figure, Whiting takes parts in
skits and black-outs, in addition to singing

and serving as master of ceremonies.
JACK JEANIE JACK
WHITING LANG DENNY
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PHILLIPS H. LORD)

MAUDE
ADAMS

Jeanie Lang and Jack Denny have long
been familiar microphone figures to NBC
and CBS listeners. The Three Rascals, a
novelty vocal trio, is also heard on the
series. The trio, a West Coast sensation,
includes Bob Keiph, Fred Fritsch and
Robert Harthun.

HEN Maude Adams made her radio

début on the NBC Friday Pond’s
programs, all visitors were barred from the
studios. Only her supporting cast and
the studio staff saw the former stage star
in action at the microphone. Miss Adams
emerged from a retirement that had broken
but once before in sixteen years to present
her broadcast series of plays. NBC in-
formants tell me that she adhered to stage
technique by memorizing her lines and
performing them with gestures.

HROUGH with his Hollywood talkie

assignment, Al Jolson returned to the
NBC Kraft Hour with the assertion that
he will devote all of his future time to
broadcasting. The mammy singer explained
that he prefers the informality of the
microphone, which permits him to enter
the homes of his listeners and entertain
them at their firesides, to the indirect
approach necessitated by the films. Paul
Whiteman’s splendid orchestra is co-fea-
tured with Jolson, while Deems Taylor, the
opera composer, continues as master of
ceremonies.

ARRIET LEE, veteran radio contralto
and winner of the “Miss Radio” des-
ignation in 1931, has returned to the air
on the Sweetheart Melodies program heard
(Continued on page 691)

AL

JOLSON

HARRIET
LEE
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Principles of Radio, by Keith Henney.
Second edition. John Wiley & Sons, Inc.,
1934. A textbook on the theory and prac-
tice of the radio art which is suitable for
home study as well as in schools where
radio is taught. It differs from other text-
books chiefly in the inclusion of numerous
problems. to be solved by the student, sev-
eral of these are solved in the text, as an
example. Furthermore, the author explains
how many types of experiments and mea-
surements can be made with fairly simple
equipment. The measurement and plotting
of characteristics of tubes, measurements
of inductance, capacity and mutual induc-
tance are some of these. Mathematics are
emploved to prove the most important
electrical laws, but no higher mathematics
is needed.

The second edition has been brought up
to date by adding considerable new mate-
rial on tubes and rewriting a great part of
the book. The opening chapters deal with
the fundamentals of electricity: Ohm’s
law, production of current, inductance, ca-
pacity, properties of alternating currents,
resonance and properties of coils and con-
densers.  Thereafter vacuum tubes are
discussed with their circuits in audio
amplifiers and detectors. The following
chapters deal with complete receivers,
transmitters, power supplies, oscillators and
antennas. The radio serviceman, experi-
menter or student engineer can find much
information of practical value in these
chapters. For instance, Mr. Henney goes
into some detail regarding the design of
the tube circuits with the proper values
to be derived from the tube characteristics.

Short-Wave Radio Handbook, by Clifford
E. Denton. Standard Publications, Inc.
This book is intended for the amateur,
experimenter or home constructor who
wishes to build his own short-wave re-
ceiver and to understand the peculiarities
of short waves. It is written in a popular
style and discusses the accepted practices
without gomg into details regarding the
reasons for these.

The book starts out with general infor-
mation regarding phones, loudspeakers,
audio amplifiers and detectors which are
common to all radio receivers. Chapter
ITY will probably interest a number of
experimenters; it contains the specifica-
tions, number of turns of all standard plug-
in coils. Later chapters deal with short-
wave receivers, giving diagrams of simple
and complicated ones and including data
on the circuit constants. Various types of
aerials are also discussed.

Review of Contemporary
Literature

Open-Wire Program Circuits, by R. A,
Leconte. Bell Laboratories Record, Feb-

ruary, 1934. This paper gives information
and data on the difference in efficiency of
cable and open-wire program circuits and
outlines the developments and circuits which
now make possible creditable transmission of
program material over open-wire circuits.

Synchronization Systems for Common
Frequency Broadcasting, a pamphlet pub-
lished by Western Electric Co. A de-
scription of the apparatus employed for
synchronizing two broadcast stations and
the theory of their operation.

A Symposium on Wire Transmission of
Symphonic Music and Its Reproduction in
Auditory Perspective. Electrical Engineer-
ing, January, 1934. A series of six articles
—all in one issue—written by different
specialists, each of whom designed a part
of the equipment used in the recent experi-
ment transmitting the Philadelphia Sym-
phony Orchestra. Authors include: Dr.
Harvey Fletcher, J. C. Steinberg, W. B.
Snow, E. C. White, A. L. Thuras, E. O.
Scriven, H. A. Affel, R. W. Chesnut, R. H.
Mills, E. H. Bedell and Iden Kervey.
These six articles describe every phase of
the well-known experiment.

Supersonic Measurement of the Direc-
tional Characteristics of Horns, by Stan-
ford Goldman. The Journal of the
Acoustical Society of America, January,
1934. A discussion of a series of measure-
ments to determine the directional proper-
ties of horns. The author describes the
equipment used and shows several curves
obtained.

A Practical Cathode-Ray Oscillograph
for the Amateur Station, by L. E. Waller.
QST, March, 1934. An article describing
equipment for use with the new type 906
and 885 tubes, including data on power
pack and sweep-circuit. Applications are
suggested and the oscillograms of modu-
lated waves shown.

Suppressor Grid Modulation. J. J.
Lamb. QST, March, 1934. The author
describes a system of modulation whereby
the speech amplifier actuates the suppressor
grid of the modulated radio-frequency am-
plifier.

Line Filters for Open-Wire Program Cir-
cuits, by A. W. Clement. Bell Laborato-
ries Record, February, 1934. The low- and
high-pass filters used in the new type open-
wire program circuits to separate the pro-
gram and message circuit currents which
are transmitted simultaneously over the
telephone wires. are described in this paper.

Resistance Lamps, by N. Insley. Bell
Laboratories Record, February, 1934. This
article describes a new series of resistance
lamps which are designed to take the place
of the older type carbon filament and tung-
sten filament lamps for resistance purposes.

A Continuously Adjustable Band-Pass
Filter, by G. H. Lovell. Bell Laboratories
Record, February, 1934. This paper de-
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scribes the circuits and factors involved in
the design of a band-pass filter which is
required to be adjustable in the range of
from 400 to 1200 kilocycles and at the
same time to maintain a constant band-
pass characteristic of 3000 cycles over the
whole range of adjustment without requir-
ing resetting during the sweep.

A Self-contained Bridge for Measuring
Both Inductive and Capacitive Impedances,
by H. T. Wilhelm. Bell Laboratories Rec-
ord, February, 1934. A new type of bridge
which combines the advantages of the
self-contained inductive or capacitive im-
pedance-measuring bridges with the con-
venience of combination bridges is described
in this article.

The Alternating-Current Inductance of
an Iron-Cored Coil Carrying Direct Cur-
rent, by R. T. Beatty. The Wireless
Engineer and Experimental Wireless, Feb-
ruary, 1934. This article describes a sim-
pler method of determining the design
factors and the influence of variations in
these factors on the inductance of the coil
than the methods usually employed to
determine such factors.

Measuring Average Current in a Jumpy
Direct-Current Circuit, by F. W, Maxstadt.
The Review of Scientific Instruments, Feb-
ruary, 1934, This article describes the
design of a simple indicating instrument
which gives the average current drawn in
a direct-current circuit in which the cur-
rent is drawn for only a small fraction of
a second.

The Copper-Oxide Rectifier as a Labora-
tory Instrument, by L. O. Grondahl. The
Review of Scientific Instruments, February,
1934. This article enumerates the various
applications to which copper-oxide recti-
fiers can be put and explains the charac-
teristics which make them especially suitable
for various purposes.

Recent  Developments in  Frequency
Standards, by Charles E. Worthen, Gen-
eral Radio Experimenter, January-February,
1934. A description of the General Radio
Class C-21-H Standard Frequency Assem-
bly, explaining its various features, is con-
tained in this article.

As the Wave Analyzer Views the Tuning-
Fork Oscillator. General Radio Experi-
menter, January-March, 1934. This article
demonstrates the efficiency of the wave
analyzer in picking off and measuring har-
monics as high as the eighth, even though
the amplitudes get down to as little as
.006 percent of the fundamental voltage.

Amplifier Units Find New Uses in In-
dustry. Electronics, February, 1934. The
multitudinous practical uses of amplifiers
and public-address systems are described
and listed in this article which gives many
suggestions as to where to dig up pros-
pects for such systems.

General Data on Receivers. Service,
February, 1934. This section contains gen-
eral data, circuits and service information
on a number of popular radio receivers.

Review of Articles in the

February, 1934, Issue of the

Proceedings of the Institute
of Radio Engineers

Oscillators with Automatic Control of
the Threshold of Regeneration, by Janusz
Groszkowski. - This paper describes a
method by means of which a rectified volt-
age, obtained from a rectifier fed by the
oscillating circuit of a dynatron, is used to
maintain the dynatron tube (tetrode) auto-
matically at a given frequency.

Optimum Operating Conditions for Class
C Amplifiers, by W. L. Everitt. This paper
gives a theoretical analysis of the plate
efficiency and output of a triode operating
as a Class C amplifier.

A Compact Radio Field Strength Meter,
by Paul B. Taylor. A compact portable
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field-strength meter for frequencies in the
broadcast band is described in this article.

Radio-Telegraph Keying Transients, by
Reuben Lee. This investigation shows that
the ohjectionable features of the transients
which occur when keying takes place can
e reduced by suitable precautions.

Noie on a Multifrequency Automalic
Recorder of Ionosphere Heights, by T. R.
Gilliland. This paper describes a system
which gives a curve of virtual heights of
the lavers of the ionosphere against fre-
quency.

Radio Observations of the Bureaw of
Standurds During the Solar Eclipse of
August 31, 1932, by S. S. Kirby, L, Ve
Berkner, T. R. Gilliland and K. A. Norton.
This paper gives the results, and comments
on findings, of a series of observations
made by Bureau of Standards investigators
efore, during and after the period of the
solar eclipse.

Free Technical
Booklet Service

HROUGH the courtesy of a

group of manufacturers, Rabio
NEews offers to its readers this
Free Technical Booklet Service.
By means of this service, readers
of Rapio NEws are able to obtain
quickly and absolutely free of
charge many interesting, instruc-
tive and valuable booklets and
other literature which formerly re-
quired considerable time, effort
and postage to collect. To obtain
any of the booklets listed in the
section herewith, simply write the
numbers of the books you desire on
the coupon which appears farther
down in this column. Be sure
to print your name and address
plainly, in pencil, and mail the
coupon to the Rapro NEws Free
Technical Booklet Service. Stocks
of these booklets are kept on hand
and will be sent to you promptly
as long as the supply lasts. To
avoid delay, please use the coupon
provided for the purpose and in-
close it in an envelope, by itseli,
or paste it on the back of a penny
postcard. The use of a letter ask-
ing for other information will de-
lay the filling of your request for

booklets and catalogs.

Review of Technical Booklets
Available

2. 1934 R.F. Parts Catalog. Specifica-
tions on the Hummarlund line of variable
and adjustable condensers, r.f. transform-
ers, sockets, shields and miscellancous parts
for broadcast and short-wave receivers and
transmitting variable condensers.

4. A 15- to 200-Meter Superheterodyne.
Outstanding features of the Hammarlund-
Roberts high-frequency superheterodyne
designed especially for commercial oper-
ators for laboratory, newspaper, police, air-
port and steamship use.

5. A 1934 Volume Control and Resistor
Cuatalog. Data on standard and replace-
ment volume controls, Truvolt adjustable
resistors, vitreous wire-wound fixed resis-
tors, voltage dividers, precision wire-
wound non-inductive resistors, high-quality
attenuators, center-tapped filament resis-
tors, power (50-watt) rheostats and other
Electrad resistor specialties.

7. Rich Rewards in Radio. Interesting
information on the growth of radio and
the opportunities existing in the field of
radio manufacturing, radio servicing, broad-
casting, talking piclures, television, public-
address systems and commercial station
operation on land and sca, for men who

(Continued on page 699)
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and gives a clue to finer radio music

HOW WOULD YOU TWO LIKE TO
1 SEZ INSIDE A RADIO STUDIO? I'M

GOING OVER IN A FEW MINUTES THRILLING=

I'VE ALWAYS

WANTED YO |
SEE THEM
BROADCAST

STRANGE-—
IT MUST BE
YOUR RADIO

OH, MR, WHITEMAN,
{ HOW DIFFERENT |
YOUR MUSIC SOUNDS
—IT WAVERS SO
ON MY RADIO

THAT'S THE ONE
THING WE FORGOT. |
THEY'RE ABOUT
A YEAR OLD, I'LL
HAVE THEM TEST-
ED FIRST THING

AND, Of

OUR ENGINEERS
CHANGE THEM
REGULARLY TO
INSURE THE VERY |
CLEAREST TONE

AHA=—MAYBE
¥THAT'S WHAT
YOUR SET NEEDS

—NEW TUSES

THESE ARE THE BIG

RCA TUBES ALL THE

LARGE STATIONS
DEPEND ON

NEW LIFE FOR OLD RADIOS!

Quicker start! More power! Better tone! Itreally
means new life for your set when you replace old,
worn radio tubes with these new Micro-Sensitive
tubes byRCA. Theseare theonlytubes graranteed
by RCA Radiotron Company to give you 5 im-
portant improvements. Haveyour dealer testyour
tubes today. Insist on RCA Radio Tubes—and
bring back the thrill of radio.

THAT'S GREAT—
TELL YOUR FRIENDS
ABOUT IT, THEY
WANT BETTER
RECEPTION, TOO

OH, MR. WHITEMAN,
YOUR MUSIC COMES
IN FINE ON OUR
RADIO NOW. WE
HAVE A NEW SET OF
MICRO-SENSITIVE
RCA RADIO TUBES

NEW MICRO-SEN;
RCA RADIO TUBES
GIVE YOU:

1 Quicker Start

2 Quicter Operation

3 Uniform Volume

4. Uniform Performance
5 Every Tube is Matched
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THE SERVICE BENCH

Zeu Bouck

THE SERVICEMAN
AND SHORT-WAVE
RECEPTION

HORT-WAVE transmission and recep-
S tion has today arrived at a point

where it offers profitable possibilities
to the serviceman who is willing to devote
a little specialized attention to this field.
The average radio fan already has been
educated into the knowledge that there is
a new and very much worth-while region
of reception whick his conventional broad-
cast receiver cannot touch! At the same
time, all-wave receivers and converters
have definitely emerged from the experi-
mental chrysalis, providing highly potential
sales opportunities! Also, apparatus of this
type, which has been in use for several
vears, is badly in need of servicing!
Lastly, as the composite mechanics of
short-wave reception—installation, antenna,
location of set, method of operation, sources
of trouble—are somewhat more compli-
cated than with reception above 200
meters, the possibilities for profitable service
are decidedly worthy of attention.

Almost every service call on a broadcast
receiver offers the opportunity to inject
sales talk on short-wave reception, and
short-wave adaptors or converters showuld
be part of the serviceman’s stock in trade!
There are several excellent designs on the
market, but if cost is an important con-
sideration, the serviceman can make them
up himself during spare time without cur-
tail of profit. An adaptor and converter
suitable for manufacture by the serviceman
and sale to his clients are described in the
short-wave articles by James Millen, now
being serialized in this magazine. While
the adaptor is, of course, the cheaper of
the two systems, the converter should be
recommended, in consideration of superior
results, whenever the customer will stand
the expense,

Educate Your Client

While your short-wave sale talk rightly
should be enthusiastic and convincing—
don’t exaggerate the joys of short-wave
reception—you don’t have to. Tell the
stmple truth aboul programs below 200
meters—emphasizing the great distances
spanned day or night. Give him the
low-down after the manner of Mr. Millen’s
excellent article in Rapio Nrws for Feb-
ruary, 193+, He will be sold, and you
may rest assured that he won’t come to

you for his money back. Don't let up on
the process of educating him as soon as
the converter or short-wave set is soid.
Show him how to operate the equipment—
how to tune, and at what time to tune on
different frequencies for desired stations.
Supply him with a /st of stations; for the
most accurate list and for the best short-
wave data introduce him to the Short-
Wave Corner in this magazine. Rapio
News will keep him sold!

Short-wave apparatus is, of course, prone
to the ailments common to receivers in
general—short-circuited condensers, burned-
out resistors, etc. However, the most
prevalent and consistent complaint will be
that of “noise.” This is due to the fact
that some disturbances, apparent as noise,
are short-wave radiations.

The location of the short-wave set itself,
within the home, may not be the best for
noise reduction. Mr. J. Warner Cass, of
Oklahoma City, writes:

“I ran into a peculiar case of noisc with
a Pilot Super-Wasp short-wave receiver.
The disturbance was especially bad under
50 meters. The antenna was in a relatively
noise-frce arca, and a transposed lead-in
was working very effectively, as was shown
when a short-wave superheterodyne—a
much more sensitive receiver—was substi-
tuted. In the latter case no noise at all
could be heard.

“The trouble was located accidentally,
when I moved a floor lamp to find a small
screw that had fallen under the table. As
I moved the lamp away, for less shadow,
the disturbance definitely decreased.

“The noise was evidently being conveyed
over the 110-volt linc to the lamp, and
picked up by the receiver itself which was
not perfectly shielded. It did not get
through the power supply due to the fact
that it was located some distance away,
and the windings of the transformer are
electrically shielded from each other. Mov-
ing the lamp a few feet did the trick !”

Unfortunately, it will be seldom indeed
that a case of noise will be amenable to so
simple a cure. The vast majority of in-
stances will be cases of outside pick-up—
by the lead-in and antenna. It is seldom
safe to guarantee complete noise elimina-
tion by the installation of relatively ex-
pensive antenna systems. Many a service-
man has come to grief on this gamble and
lost a customer. It should be borne in
mind that no noise:reduction antenna sys-
tem can be really effective unless the an-
tenna itself can be erected in a noise-free
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area. And it will be usually necessary to
make the installation to determine if its
going to work. We suggest taking a
chance, and doing it on a cost basis, unless
the customer is satisfied that the improve-
ment justifies the regular cost-plus-profit
fee.

The following letter from Stewart J.
Robinson, of Sacramento, Calif., amplifies
these considerations:

“I have recently heard some adverse
criticism of the transposed or balanced
lead-in for noise reduction on short-wave
and all-wave sets. In each case that has
come to my attention there has been no
fault with the idea, but rather in the
manner in which it has been applied. For
example, there were several instances in
which the antenna systems were sold to
reduce mnoise originating a half block or
more from the receiver and blanketing the
area—including both lead-in and antenna!
Other cases demonstrated sheer incompe-
tence or negligence on the part of the ser-
vicemen making the installations, where
the antennas—strung from convenient ele-
vator shaits—were in a more powerful
noise field than the transposed lead-ins!

“I believe that this type of installation
should be recommended and sold only
where it can do some good, and when it
can be properly installed. The public also
should not be led to believe that such an
antenna will in any way effect a reduction
of bona fide static. No attempt should be
made to sell this type of installation until
one competent to judge its usefulness has
inspected the proposed site and can recom-
mend it as a definite improvement.

“I recently demonstrated the effectiveness
of a noise-reduction lead-in at the State
Fair grounds—an exceptionally intense
noise area, due to the electrically-operated
carnival machinery. Three different RCA
sets, ranging from 5 to 12 tubes, were per-
manently connected to the antenna through
a Philco ‘3-Purpose’ lead-in. Noise-free
transcontinental reception was possible
every day, while a fourth set, operating on
an ordinary antenna and lead-in, could
not bring in a 200-watt local station, one
mile away, above the noise!”

Transposition Versus Parallel
Spacing

There is no particular virtue in transposi-
tion itself. The transmission line lead-in
will be just as effective for noise reduction
if the two wires are merely run parallel,
and spaced about 3 inches from each other
by means of any convenient spreaders. The
idea, of course, is to keep the two branches
of the lead-in so close together that any
impulse received by one will be received

by the other in identical strength and

phase. It is improbably on wave-lengths
longer than .5 meter or so that sufficient
variation in field voltage or phase exists
within the small dimensions of conven-
tional transposition to justify the process
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from the standpoint of noise reduction.

However, transposition blocks do pro-
vide the most convenient method of run-
ning down the transmission line lead-in.
They are extremely rugged, economical, of
excellent electrical characteristics and are
to be highly recommended.

Coupling to Set

Lack of sensitivity and volume will be
an occasional complaint on short-wave and
all-wave receivers operated with a trans-
mission line lead-in. Ii operation is nor-
mal-—except for noisc—when the ordinary
lead-in and ground are uscd, the trouble is in
the coupling between the transmission line
and the receiver. Incorrect coupling will
also result in incifective noise reduction.
This is usually the result of lack of balance
which causes part of the transmission line
svstem to function as an ordinary lead-in.
Such a condition should be suspected and
checked before blaming the noise on an
uniavorable location.

Excellent data on coupling transmission
lines to every type of receiver primary has
been collected by the Lynch Manufacturing
Company, New York City, who will be
glad to send this information to any ser-
viceman.

Aﬂ/t /L@%

COMET “PRO” chassis with
Crystal  Filter and V.C.

Supplied also in metal table
cabinet and “Moderne” con-
v sole.
[

Erratic Short-Wave Reception
The increased possibilities for trouble in
short-wave reception are exemplified in the
following letter from Harry D. Hooton,
Radio Service, Beech Hill, West Va.:

UNDREDS of COMET “PRO” Receivers are in daily

® yse. Leading amalteurs, professional operators, air

transport and steamship lines, broadcasting networks and

armies and navies all over the world chose the “PRO” after
the most exhaustive tests.

models

“I recently installed a new all-wave re- There could be no finer testimonial to the extraordinary sensi- STANDARD
ceiver of the mantel type, which operated tivity, sclectivity and dependable performance of this really | STAYATD - AV

in an erratic manner when tuned to wave- great receiver.

lengths below 30 meters. Previous tests The blindest man is not one who can't see, but one who won’t

in my own home had shown that the set see! If you have even one eye open to your best interests

was okay. you will want the most efficient receiver that money can buy
“All the usual stunts were tried, but noth- ——and you will want it at the right price. We guarantee that

ing doing until 1 accidentally jarred the the COMET “PRO” 8-t0-550 meter Superheterodyne will

table upon which the set had been placed. satisfy your every requirement oy money refunded.

The jar was accompanied with a scraping
MIiBGET . F. CHOKE

noise similar to static or a loose connec-
tion. Opening the table drawer, I found
several pair of scissors, needles and other . .
metal articles. Upon removal of these Invaluable where space is at a premium and
objects the operation of the receiver imme- v where economy is a factor. It is so small
diately became normal! : i and light that its tinned copper leads pro-
“The coils in this particular set are un- vide ample support in the circuit. {\nd it is so Inexpensive that it invites
derneath the chassis, which has no bottom gencrous use wherever R.F. filtering is desirable.
Five universal-wound pies on Isolantite core. Inductance 2.1 mh. D.C. re-
sistance 33 ohms. Distributed capacity 1 mmi. Length across caps 174”.
Diameter %4”. Current 125 milliamperes.

CRYSTAL + AV.C.
Operating on
Battery. D.C,
or A.C.in all

Voltages and Cycles

shield. The articles in the drawer were
cvidently causing considerable losses in the
high-frequency field.”

Stewart-Warner Convertor

“Six Stewart-Warner 301A superhet con- HEAVY-DUTY

vertors sold by me did not come up to
expectations. They worked, but not so
efficiently as I figured they should, and my
customers were dissatisfied. I had one in
the shop and decided to dissect it. The
plate voltage from the broadcast receiver

-24 -27
; - —
0-50,000

OHMS
| i

TRANSMITTER
CHOKE

No other transmitter choke gives you more than
500,000 ohms of impedance ezactly where
wanted—at the 20, 40, 80 and 160-meter ama-
teur bands. N .

Tnductance 2.5 mh. Distributed capacity less
than 1.5 mmf. D.C. resistance 8 ohms. Maxi-
mum recommended (continuons) 500
milliamperes, Six universal-wound pies on Iso-
Jantite core. Insulated mounting brackets se-
cured by short machine screws. No metal
through core. Without brackets, may be mounted
with single machine screw. Choke size: 1 §/16”

340

x 234"

10,000
-~ OHMS Mail for information about the M N . R
Mail coupon i ;Zeceiv;_ O rae ey of HAMMARLUND MFG. CO. 8B

o i Catalog ‘34 of precision equipment for 4_24 W. 33rd Street h_ 4
+300V. transntitting and receiving on all waves. New York, N. Y. ot

.. ..Check here for new bookler describing the COMET

Uan | e

“PRO"" Receiver and adding Crystal Filter or
to the convertor type -27 oscillator is Automatic Volume Control to the Standard Model

dropped through a 30,000-ohm resistor, "PRO™.... Check here for General Caralog "34™.
giving a no-load potential at the plate of Fo'r Betrt. Radio

90 volts, dropping to half this under load. ammarlund N

This Voltage iS [urtl]er dropped through a PRECISION - o 1 L T LR L LT E R I
100,000-ohm resistor to the plate and PRODUCTS AQESS. oot e e e

screen of the —24 sccond detector tube, s 20 Prodsee s
providing a load potential of about 20
volts!  (Continued on page 708)

..RN3
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WITH TI;IE EXPE RIMENTR

GorpoN Taviror

Repairing Transformers

Referring to the art of repairing open
circuits in audio transformers, column 1,
page 489 of Rapro Nrws for February,
1933, I have done some experimenting with
this method of coil welding and have used
the apparatus extensively in my repair
work. I have been able to repair trans-
formers, ’phone windings and loudspeaker
coils. Of course, I run across some coils
which will not yield to this method owing
to a ground or excessive corrosion.

My method differs from the writer’s in
that I use one, two or three 6-volt storage
batteries in series (as shown in accompany-
ing circuit) to operate the spark coil, al-
ways trying first to accomplish the feat
with one battery, but never more than
three.

As the writer does, I use a momentary
switch or push-button to open and close
the primary circuit, but in my scheme the
circuit is closed for short intervals of time
—just long enough to enable me to insert
the end of a long, pointed wooden peg

" pRi. SEC.
SPARK COIL
=

e

—4
MOMENTARY SWITCH

*—ﬂlililildll ‘l

TO TERMINALS OF

18 VOLTS OPEN TRANS.
STORAGE BATTERY CIRCUIT

between the spring and armature of vi-
brator in such a manner as to abruptly
disturb the vibrations, thereby greatly en-
hancing the welding property of the secon-
dary spark.

I have found that these repaired trans-
formers do not always hold up. To over-
come this very serious drawback, I found,
after a little experimental work, that very
good results could be obtained by connect-
ing the repaired coil in series with an ordi-
nary 3-ampere heating unit (such as is
used in the household electric reflecting
heaters) across the 110-volt line for an
instant. I find it handy to secure one of
the lead wires to one terminal of coil, while
with the other lead wire simply tap the
other terminal of coil two or three times,
the small spark indicating that the coil
circuit is okay and ready for use. This
process either strengthens a weak weld or
breaks it down entirely, in which case the
original operation must be repeated.

I believe there is valuable use in store
for these processes, for there is no reason
why heavier windings of other equipment,
such as motors, generators, induction coils,

etc, could not be restored; provided, of
course, the welding and reinforcing cur-
rents be of proper strength.
WessTteER L. Hoop,
Washington, D. C.

Lead-In for Short-Wave Sets

To make this simple condenser lead-in
arrangement for use with short-wave re-
ceivers, secure two discs of No. 16 gauge
brass or aluminum, 14 inches in diameter,

Rapto News ror Mavy, 1934

for present day radio reception. Rare in-
deed, is the old timer who hasn’t an as-
sortment of fixed condensers which can be
employed to advantage, as shown in the
accompanying sketch, to improve the selec-
tivity of these old sets.

The condensers are connected in turn
until the best selectivity is obtained. With
all the condenser switches open and the
last switch closed the antenna connects
direct. The approximate range of the con-
densers are .00002 mifd. to .001 mfd.

J. WiLriam Day, Jr,,
Daytona Beach, Florida.

Bearings for Variable Coils

Here is a simple method for using dis-
carded rotor plates of old variable con-
densers as bearings for adjustable tickler
coils, as used in three circuit tuners.

When the bearings are to be mounted

o

BRASS COVER
WITH
SCREW_  GEMENT,

TO TO
ANT. J SET

e
i

WINDOW _|

‘ 7
bAnE =] 2 DISCS OF 16 GAUGE

BRASS OR ALUMINUM
1% DIAMETER

“ W

A B
R ,
l .
\ / ‘\ /
\ / \ /
\\\ - ’, \\\_ —1/

BEND POINTS OVER
AFTER CUTTING QUT.

PAPER TURBE

drill and counter-sink holes in the center
as shown in the drawing. Machine screws
are then inserted and fastened to the discs
and serve as the respective terminals for
the aerial lead and the connection to the
radio receiver.

The discs are cemented to opposite sides
of the window-pane as shown in the sketch.
Ordinary rubber cement or water-proof
glue can be used for this purpose.

For best results the surfaces must be
perfectly flat, with the machine screws
filed down level wtih the discs. The ca-
pacity of the two plates is sufficiently high
to avoid attenuation of short-wave signals.

H. D. Hooron,
Beech Hill, W. Va.

Improving the Selectivity of
Old Receivers

There are a great many radio enthusi-
asts who have sets of other days which

SWITCH
| )
Lyl 1T

Il

{11t

TT T/

f ==

1 I ANT,

| S

A

CONDENSERS

they wouldn’t swap for the new reccivers
when it comes to tone and signal pickup,
but which, of course, are broad in tuning

www americanradiohistorv ecom

on a stator coil form of fibre, bakelite or
hard rubber tube, the mounting should be
cut as shown in drawing A. Two short
machine screws are passed through the
holes in the coil form and each bushing as
illustrated. A quarter-inch shaft (prefer-
ably bakelite or wood) is passed through
the rotor coil and cemented to same. Suit-
able washers are employed to keep it
centered in the stator form.

Where a cardboard stator form is used,
the plate of the condenser should be cut
with sharp ends, shown in drawing B and
these ends are pushed through the walls
of the coil form and bent over. To take
care of any strain a single screw can be
placed through the bushing and coil form.

The washers which were used between
the plates in the condenser will serve very
nicely as spacing washers for centering the
rotor coil. In most condensers the plates
are made of thin sheet aluminum or brass
and a pair of tin shears or heavy scissors
will cut the plates without anv trouble.

Utilizing Old Battery Clips

Fahnestock clips from old B batteries
can be used as supports for temporary
wiring, as illustrated in the photograph.
The clip shown on the left has been cut
off the battery, a hole drilled into the
shank through which the screw passes for

fastening the clip, and the wire is sup-
ported in the outer spring band. The clip
shown on the right is made by straighten-
ing out the complete battery terminal,
with the wire clamped to the under clip


www.americanradiohistory.com

Rapio NEws ror May, 1934

tab. The latter type provides a more per-
manent manner of support, while the for-
mer {yvpe is very handy for use around the
laboratory or radio shack where the wiring
is frequently changed.
Joruxy W. DerLy,
Springfield, Mass.

Eliminating Code Interference
on Supers with 465 k.c.

Intermediates

Owners of 465 k.c. superheterodynes
living in Brooklyn, Long Island and other
points along the coast and in the neigh-
borhood of shipping and naval stations
complain of constant code interference.
The remedy for this is simple. A series
resonance circuit tuned to the oflending
irequency and connected across the input
to the set or antenna and ground posts
will do the trick nicely. It is preferable
to have the small series condenser, variable,
to allow for fine adjustment upon its in-
stallation. An ordinary 463 i.f. transformer
with its parallel condenser connected in
series with the coil will serve this purpose.
Recently, upon urgings from its distribu-
tors to do something about this condition,

o
-

I.F.
TRANS. [ —
TUNED (NG

TO SET

465
KC.

-

the Grigsby-Grunow Company has placed
upon the market such a device. Thus, for
those servicemen who do not care to make
their own, they can procure this trap
circuit upon the market.
M. CHERNOW,
New York, N. V.

Home-Made Microphone
Reflector

It is often necessary to place a micro-
phone at considerable distance from the

BOWL OR REFLECT(OR

' 3

MICROPHONE
DIAPHRAGM

speaker or the orchestra, and this usuallv
results in low volume with a high level
of background noise. The sound pick-up
can be incrcased appreciably by using a
reflector for the microphone, and for this
purpose I use a large-size standard electric
heater reflector. The hole formerly occu-
pied by the hecating element should be
covered with a small piece of sheet metal
shaped to fit the contour of the reflector
surfacc. The reflector should preferably
have a parabolic section, but even a large
aluminum or tin bowl or basin—the larger
the better—will function effectively. Note
that the microphone faces away from the
sound source and is placed at the focal
(Continued on page 699)
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BEHIND THE FINGERS, THE PURPOSE

FiNGERs can be skilful and yet fashion nothing of prac-
tical importance. They must be guided by a purpose—
a vision of perfection, the desire to create something better.

It is such a purpose that guides the many manual opera-
tions in the assembling of Raytheon 4-Pillar Radio Tubes.
For these tubes are made by workers steeped in the watch-
maker’s tradition of precision. Even the machines,
employed in several stages of their manufacture, are fash-
joned for an express purpose—the construction of the
4-pillar principle of support which holds the vital elements
in a Raytheon secure from damage through vibration.

Every operation through which the raw materials for
these tubes pass reflects that guiding purpose. The result
is a tube that performs to perfection under the most rig-
orous circumstances. That is why police departments, air
transportation companies, polar expeditions and millions
of set owners everywhere use Raytheon 4-Pillar Tubes and
nothing else. When you sell a Raytheon 4-Pillar Tube
you are assured of customer satisfaction and of a sound

profit for yourself. @

AYTHEON 4-PILLAR RADIO TUBES

RAYTHEON PRODUCTION CORPORATION

55 Chapel St., Newion, Mass.
555 Howard St., San Francisco

30 E. 42nd St., New York City
445 Lake Shore Drive, Chicago
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CAN YOU
ANSWER THESE
QUESTIONS?

Test Your Brain-Tubes

1. \’lmt canses short-wave receivers to
“d

be ead’’ at certain dial settings or
over certain narrow frequency-bands?
2, What causes some short-wave re-

ceivers to *‘liowl” just at the point
where the set is most sensitive? How
may that be eliminated?

3. What is the difference between a
short-wave ¢onverter and a short-wave
udapter?

4. What substance is used for the screen

* of the cathode-ray tubes employed in
cathode-ray television systems?

5. How is the cathode-ray deflected in
thie cathode-ray tube so as to move
across the screen when tracing out
a picture?

6. Wiy is selectivity improved when
several tuned r-f amplifier stages are

employed ahead of the “‘mixer” in a

superheterodyne ?

7. What is the principle upon which

© automatic volume control (a.v.c.) sys-
tems work ir home and automobile
receivers?

8 Why is a pre-amplifier necessary with

© ccondenser” and  “‘dynamie’”  (veloc-
ity) microphones but net with carbon
wicrophones ?

GHIRARDI

will answer them

FREE

SEND POSTCARD OR COUPON FOR
THE ANSWERS -- NO OBLIGATION

- M S A S S PR N Y S Sy T e Y

Radio & Technical Publishing Co.
45 Astor Place, New York Clty, I
Dept. R-5 I
]
1 (Publishers of Ghirardi’s RADIO Pm su:s I

COURSE—3#3.85 plus I5c postage
I Circular free.)

I Name! as o o A naka e as o e & e Ve s T b sd b b I
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WHAT’S NEW

Rapio News ror May, 1934

IN RADIO

WirLiax C. Dogr

All-Wave Receiver
Description—A recent announcement was
made of the new Silver-Marshall 7-tube
model Z-10 all-wave superheterodyne re-
ceiver. It has a tuning range of 10 to 570
meters, employs two 2A5 type power tubes
in a push-pull output circuit and is

equipped with full-range tone control, a
noise suppressor circuit, and a ten-inch
dynamic type speaker. The cabinet di-
mensions are: 40V inches high by 22
inches wide, by 1514 inches deep.

Maker—Silver-Marshall Mfg.
N. State St., Chicago, IIL

Co., 417

Converters
Description—A recent announcement was
made of a complete new line of Pioneer
converters for changing 32 volt and 110
volt direct current to 110 volt alternating

current. The converters are provided with
tiltering systems to assure noiseless opera-
tion of radio receivers. They are avail-
able in different volt-ampere ratings to
take care of all radio receiver and
electrical appliance requirements. These
generators are self-ventilating and feature
perfect balance.

Maker—Pioneer Gen-E-Motor Corpora-
tion, 1160 Chatham Court, Chicago.

A New Type of Electric
Soldering Iron
Description—The handle of the new
Cornish Blue Comet balanced electric sol-

| dering iron is larger at the end nearest the

bench to prevent burning. Additional new
features of this iron are: a heat-element
wound on a steel core with high grade
michrome wire fitted into the steel tube
and insulated with mica in such a manner
to produce the most efficient heating unit,
elimination of any possible strain on the
heating element wire, easy access for re-
placing the line cord, air insulated handle,
spring protected line cord and a steel tube
treated to be rust and corrosion proof.
The irons are available in 55, 75 and 100
watt rating.
Maker—Cornish Wire Co,,
Church St., New York City.

A New Hearing Aid

Description—The Trimm Excellophone
hearing aid is designed for compactness,
light weight and naturalness of tone. This
new and inexpensive aid for the hard-of-
hearing comprises a specially developed
microphone, an ear piece and a battery
case containing two small standard flash-

Inc, 30

Provision for this type ot

light batteries.
battery is a very desirable feature as they
are easily obtainable from any five and ten
cent store, hardware or electric dealer. The
hearing aid is available with a choice of
either the miniature or the featherweight

flat type ear piece. The miniature ear-
piece is held in the ear by means of an
adapter of molded hard rubber, of a size
and shape to fit the ear. This earpiece is
held in the outer ear by means of a short
nickel spring cable which can be bent or
adjusted to suit the requirement of the
individual user. A soft rubber earpiece
can be furnished if preferred or any
standard earpiece mav be used. An indi-
vidually molded earpiece of hard rubber
can be supplied if desired at extra cost in
place of the carpiece regularly furnished.
The mucrophone 15 equipped with a spring
clip to attach it to one's clothing, and also
with a volume control. The on-off switch
is on the battery case.

Maker—Trimm Radio Mig. Co., 1528
Armitage Ave., Chicago, Ill.
P
R
Xy
S

RADOLEK CO., 217 Canal Station,Chicago

I am a Dealer [ ] Serviceman [ ]

1 operate from Shop or Store [ 1; from Home [ }
I own the following Test Equipment.............
My training and experience is:

RADOLEK - CHICAGO

heating element. With this type of handle
construction, should it inadvertently left
off the stand, the hot tip is automatically
suspended a sufficient distance from the

www-americanradiohistorv com

Short-Wave Coils

Description—This company offers a new
complete line of short-wave coils. The
coil on the left is wound on a ribbed bake-
lite form 1-9/16 inches in diameter. The
manufacturer points-out the fact that this
type of coil is precision wound and the
low loss ribbed construction makes for
high efficiency. The small center coil is
wound on a smooth bakelite form 114


www.americanradiohistory.com

Ravio News vor May, 1934

inches in diameter. The feature of this coil
is its uniformity and precision spaced wind-
ings. The plug-in coil on the right is pre-
cisely wound on an Insulex ribbed form
1{s inches in diameter. This new coil
form is made of a special non-hygroscopic
ceramic compound and is ribbed to provide
for maximum efticiency with minimum loss
at the wvery high frequencies. All three
types ol coils are available in kits of four
to cover the short wavelengths from 16 to
200 meters with a tuning condenser of
00014 mid. capacity. Additional coils are
available for the broadcast wavelength of
200 to 550 meters and also the ultra short-
wave range of 9 meters.

Maker—Insuline Corp. of America, 23
Park Place, New York City.

Antenna Coupler
Description—The Lynch Mifg. Company
has just brought out a new antenna coup-
ling device which makes it possible to
couple a fceder line from a noise eliminat-
ing antenna system, to any radio receiver

ANY

®

@

3303218 010K 01

)
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T.LAVHING
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2N\ P
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where the input antenna primary winding
is grounded. The device is shielded within
a metal cabinet and is designed for easy
and quick attachment to any set. It is
especially designed for use with all-wave
and short-wave receivers and the manu-
facturers’ claims include improved signal
strength, better selectivity and noise re-
duction.

Maker—Lyvnch Mig. Co., 51 Vesey St
New York City.

Variable and Fixed T-Type
Attenuators

Description—The first illustration covers
the new Electrad variable T type attenu-
ator especially suitable as a volume control
for input or output circuits of public ad-
dress systems. This control is constructed

by using a multiple tap switch of sturdy
design with wire wound resistor elements.
Standard sizes are made in impedance
values of 200 to 500 ohms with total at-
tenuation of 44 decibels. This company

is in a position to make these controls
with special impedance and attenuation
values. The attenuator will safely carry
8 watts of signal energy, and the dimen-
sions of the device are, 274 inches in di-

ameter by 314 inches deep. The second
illustration shows the new Electrad fixed
tvpe attenuator, designed for fixed attenu-
ation of low voltage signal lines or for
matching signal level for two or more input
circuits to a sound reproducing system.
These units are available in standard values
of 5, 10 and 15 decibels attenuation in
either 200 or 500 ohm impedance. These
attenuator pads are made by connecting
3 wire wound resistors of proper value in
a T circuit. They are mounted in a bake-
lite case 2 inches in diameter by one inch
in height.

Maker—Electrad, Inc., 175 Varick St
New York City.

Portable All-Wave Receiver

Description—Announcement is made of
the new Freed six-tube portable all-wave
receiver. This compact 110 volt 60 cycle
a.c. superheterodyne set has a wavelength
range from 15 to 560 meters, features a
five inch electro dynamic type speaker, an
illuminated vernier tuning dial, a tone
control and employs the following tube
equipment: one 6D6, two 78s, cne 77,
one 42 and one 80 type rectifier. The

intermediate frequency is 462 Kkilocycles
and the power output is three watts. The
receiver and speaker are enclosed in an
attractive Dupont fabrikoid covered carry-
ing case measuring 16 inches high by 13
inches wide by 814 inches deep, it weighs
14 pounds. The case is equipped with a
detachable front cover.

Muaker—Freed Television & Radio Corp.,
Long Island City, New York.

Transposition Blocks

Description—The new National transpo-
sition blocks, for transposed transmission

Vim s
7

lines, are wafer-thin and exceptionally light-

in-weight. They measure 2%4 inches by

2V4 inches by less than 3/16 inch thick,
(Continued on page 699)
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.. STEPPING UP
. YOUR RECEPTION

This new NATIONAL Type
PSK Pre-Selector Unit is for
: use with the NATIONAL FB-
. 7A and FBX-A Short Wave
- Super-heterodyne Receivers, and
| is also readily adaptable for

| use with receivers of other makes.
{4 |t steps up your reception by
suppressing image frequency, in-
creasing sensitivity and response
to weak signals, by increasing
signal-to-noise ratio and selec-
tivity. These are but a few of
its manifold advantages. s
metal cabinet matches in ap-
pearance and finish the FB-7A
i+ cabinet.
Li;t Priceh(sul::i'ecl:‘t to h4°% discount
when purchased throu
uneuuFt’horized distribsis- $2 5-00
1270 B LT

and includes one plug-in-coil.

Additional coils list at $6.00

1

|
i 3 Send coupon below for new Catalogue
No. 220.

- NATIONAL

. PRE-SELECTOR

| & AMPLIFIER
FOR

FB-7TA&FBX-A
SHORT WAVE RECEIVERS

National Company, Inc.
Malden, Massachusetts

Gentlemen: ;

=
150 Gu FART

Please send me your new cataloguz No.
220. [ enclose 6¢ to cover mailing costs.
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SEE THE NEW
4~ TUBE

It oDPerates on any current, any-

where—home, ear, boat, farm, ANY SET
foreign. Only in our pnew catalog

is thus set available and completely 30-DAY
FRER ot thie cbtatng of Lok

J et this catalog of ¥Ford-

%orzt guaranteed Rz{%los at rdoclk— F R EE
ottom prices. Many models:

AC-DC; dual wave; all-wave; TRIAL

6 and 32 volt; approved Air

Cell battery sets; consoles.  Wonderful new

6-Tube Auto Radto’ Thousands of enthusiastic $ -45
owners. All newest features. Sets from .....

\ Send todav! New catnlog sent free.

£\ bho\\s whit you want in radio at
mazivelv low prices. Deal direct

and save up to 50%.

MAKE MONEY—our ageats without previous

experience make real money  selling Fordson

guaranteed Rudios. Fece samplos.  Write

 ———————,—

" FORDSON RADIO INC.
Dept. 5-35 Robt. Oakman Bldg., Detroit, Mich,

I chd me iree catslog and skents propowition. (This is not an I
order.

I AN ER oy h SR - ool e e

| apomess............ E

B ot e e e e

HIGH FREQUERCY Loup
SPEAKER

FOR WIDE-RANGE

“fficient, precision-built electro-
dynamic unit to cover audio band
from 3000 to 12,000 cyeles. Spe-
cially designed horn included with
unit.  Easily mounted. Can be
used with large horn or cone
speakers and filter listed below.

List $27.50

Special high and low-
pass filter with coup-
ling  transformer, for
amplifier output. (Cast
aluminum case and
coupling transformer.

List $27.50
Write Dept. RN. 5 for Data

RACON ELECTRIC CO., Inc.

52 East 19th St., New York, N. Y.

/ RADIO OPERATING
RADIO SERVICING—

Prepare for the new
Government Radio
Operatmg license ex-
aminations; Radio
Operator, Marine and
Broadcasting. Also Ra-
dio Amateur Tele-
graph and Telephone.
o Resident courses.

f\‘&( \ Write for

C‘; : Booklet

New York YMCA Scheols
17 West 63rd Street New York City
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RADIO PHYSICS COURSE

ALFRED A. GHIRARDT*

Lesson 29

Self-Inductance

HE inductors used in radio apparatus
take many forms, depending on their
particular application. Some have
inductances of only a few microhenries,
are wound on insulating forms, and have
air cores. Broadcast f1equency tuning coils
may be of the order to 200 to 300 micro-
henries and may be from 1 to 3 inches in
diameter, wound with 50 to 100 turns or
so of No. 20 to No. 30 wire. Radio-
frequency choke coils having an inductance
of 85 millihenries are also used extensively.
For short-wave work, smaller values of
inductance are used. :
Iron-core inductances commonly used in
audio amplifiers and in the filters of the
B power-supply units of radio reccivers
have a great many turns of fine wire
wound on laminated steel cores. Induc-
tances as high as 100 henries are not un-
common in devices of this kind. The
windings in inductances as large as this
contain thousands of turns of wire. Their

by the high self-induced voltage which
tends to keep the current ﬁowmg across
the switch gap. Circuits having high
inductance should not be opened suddenly7
for dangerously high voltages may be de-
veloped in them by the self-induction.
These may be high enough to puncture
the otherwise satisfactory insulation on the

wires.  Circuits of this kind should be
opened gradually by inserting resistance in

them to slowly reduce the current to a
low value, then finally opening the switch.

In some applications of coils where wire
is wound up in the form of a solenoid in
electrical and radio work, it is desirable
that the solenoid should not possess any
appreciable amount of inductance. Such
windings are called non-inductive windings.
For instance, when resistors are made of
resistance alloy wire, the wire is usually
wound up in the form of a solenoid of
many turns, in order to make it compact
in size. It is often desirable that the resis-
tor not have any appreciable inductance
due to this wound form, as in this case
of the resistor coils used in Wheatstone
bridges.

. e e o)

DOUBLE - BACK
WIRE BEFORE
WINDING

FLAT NON-INDUCTIVE
WINDING

DOUBLE BACK
NON-INDUCTIVE

SPLIT WINDING FORM
OF NON-INDUCTIVE

BUCKING
COIL D

BUCKING COIL
NON~-INDUCTIVE

WINDING WINDING WINDING
FIG. 4
Figure 1. Sewveral forms of non-inductive windings

particular applications will be studied later.

The approximate inductance of iron-core

inductor or choke coils built with silicon

steel laminated transformer-iron cores may

be calculated from the following formula:
core area X turns

air gap X 40,000,000

A core flux density of 20,000 lines per
square inch is assumed.

The inductance is in henries, the core
cross-section area is in square inches, and
the total air gap in inches is determined
from the formula.

Air gap turns X amps. X 2.2
in inches =

flux density in lines per sq. in.

The size of wire with which to wind the
coil is determined by the current the coil
is to carry. The wire size may be obtained
from the data in a magnet wire table.

When an alternating current, or a vary-
ing direct current, flows through an induc-
tive winding, a considerable counter-e.m.f.
is developed due to the varying magnetic
flux. This acts to oppose the flow of the
current through the winding, as we shall
see later.

The large spark noticed when opening
the switch in an inductive circuit is caused

www americanradiohistorv com

Self-inductance in a coil may be neu-
tralized by winding one-half of the coil in
one direction and the remainder in the
opposite direction as shown at (A) in
Figure 1. The wire is really doubled back
on itself. This is accomplished by folding
the length of wire to be used, at its middle
point, and starting at this point, winding
both halves at the same time as a SmOIe
wire, until the ends or terminals are
reached. The magnetic effects of the cur-
rent flowing in one direction through half
of the total turns is equal and opposite to
that produced by the same current flowing
in the opposite direction through the other
half of the total turns. The magnetic fields
thus neutralize each other, and hence no
inductive effect is present. The winding is
said to be non-inductive.

As this method is rather inconvenient
when a long length of wire is to be wound
up, etc., it is common in manufacturing
non-inductive coils or windings to 51mp1v
wind two wires side by side and join the
ends, or to wind the total wire up in the
form of two separate coils, each having
an equal number of turns equal to half

*Radio_Technical Pub. Co.

Publishers, Radio
Physics Course.
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the total turns required, as shown at (B)
and (C) of Figure 1, instead of in a single
part. Then the proper ends of the coils
are connected together as shown, so the
current progresses from one end through
the two coils in the opposite direction so
the magnetic fields are neutralized. The
coils need not be wound in the same direc-
tion, It is merely neccessary to connect
them properly so the current flows in the
opposite direction in each. At (B) the
coils are wound similarly. At (C) they
are wound in opposite directions,
Sometimes the inductive effect of onc
coil is neutralized by current sent through
a separate “bucking winding” of the proper
number of turns, placed near it as shown

at (C) of Figure 1. The bucking coil is Plus T]LBSB Other

s0 wound or connected that its magnetic
eifect equals and opposes that of the main . . X

field. In these methods, the two windings DlStlnCll’Ue Features
need not be in the same direction. The ) . . .
right-hand rule for the magnetic field of l—Largcr wire and patcnted a1r—coolmg mean long life.

solenoids is employed for working out the o . . g ; .
proper current directions, 2 _Double spiral winding insures better electrical contacts.

The Adaptable
Resistor With
1600 -YOLT

BREAKDOWNM

Another way of winding a coil that is . S : i 3

. 8 . A . oh—, ermit accurate VOIC’[ adjustments.
almost non-inductive is to wind it flat- 3 Shdmg Chps i2 i age 211] s

tened in shape on a thin flat cardboard or 4—Full—length protective fibre guard,

bakelite form about g inch thick. Such
a coil has practically no inductance be-
cause the opposite sides of each turn of
wire are so close together that the magnetic

fields neutralize, since the current is flowing : FREE @ A New and Better
in the opposite direction in them as shown Write for FREE New Catalog AT

in (E) of Figure 1. "RN—Sf”ﬂndVefl—PofkctVo/mm R eP la cement

Control Guide. V @ EA Ej M E \
CONTE @ K.

Standard covers instantly in-
terchangeable with’ power-switch assem-
bly.  Long, easily-cut ALUMINUM
shafts. Only five types needed rto service
799 receiver models.

All Standard Sizes.

“Backstage”
(Continued from page 681)

over NBC on Thursdavs. She is co-
featured with William XKennedy, a singer
of ballads, who made his network début
on this series. Kennedy had previously

been heard over local New York stations. KENYON K@)‘ PRODRUCTS
.,_mm,_.g N .l

RANKLYN BAUR, one of broadcast-
ing’s pioncer entertainers, has returned

to Athe air' after a long absence during &ﬁggﬂﬁ]m%%/v@ﬁggﬂt

which he macde a sensational success on the
concert stage. He left the air to devote his
time to preparation for the concert field, C@MEE@ENEN % §

and the recent acclamation of music critics

immediately placed him in a stellar musical KENYON scoresagain! New series light-
spotlight.  The tenor is under exclusive weight,qualily transformers and chokes.
contract with NBC Artists Service and Maximum performance with minimum | &
listeners can expect to hear quite a bit of weight and bulk. Ideal for portable | §
him on future schedules. Baur is but thirty sound sysltems, remote control ampli- §
vears old and is a native New Yorker. fiers, high fidelity portable receivers‘

and transmitters.

HE trend toward hill-billy radio pro- Aluminum castings

grams scemed somewhat checked when special design . . . same per-
the NBC suddenly snatched up the Ozar- formance as KENYON
kian quartet of Pappy, Zeke, Ezra and Laboratory Standard Audio WESTON MODEL 667 SELECTIVE ANALYZER-+
Flton from a local New York station and Components . . . flat curve with Model 6667Lype 14 Socxct Seluctor Set
assigned it several programs each weck. 30 to 12,000 cyeles . . . Service men, everywhere, will welcome this news.

A Weston Selective Analyzer ., , using the Weston
a i method which banished analyzer obsolescence . . .
or ¥4 usual units . . . com- is now availuble priced to suit all pocketbooks.
plete electrostatic shielding Model 667 is identical in size with other Weston
Standardized Service Units. It contains all the
necessary voltare, current and resistance ranges.

The mountaineer aggregation earned a average weight 20 ounces
k aggreg k

large metropolitan following through their

programs over WMCA. The hill-billies

attract considerable attention by appearing . generous core structure

on the New York slreets in mountaineer . balanced windings. Al ranges are brought out to pin-jacks. climi.
costumes. Really a mujor techniecal achievement—1typical nating the range-changing switch. It is {urnished
of KENYON rescarch, engineering and pro- with the improved Weston Socket Selector Set

duction. . Modei 666 Type 1A ... making it truly uni-

N No matter what your requirements. theyv can versal in its capacity to analyze radio reeceivers.

S _‘ ‘7 BCO_II,lner be mat usually.‘”il“ _slandard KENYON pro- Ynu.“ill want rm)r»lplele information on this

. . - ducts and certainly with made-to-order units. attractively priced Weston Anualyzer and othier

| Weston equipment. Return the coupon today
. . Weston Electrical Instrument Corporation,
‘ 613 Frelinghuysen Avenue, Newark, New Jersey.

(Continued from page 667)

CAFALO

ERE

volume control until the cscillations stop, i
and adjust for the desired volume. When- Ask your ‘llcul“r fmlrl data on lllglhl—l‘yelghlr ﬁ& 7 y
e . components us we as com ete
ever the position of the volume control is KENPYOT\ G0 oA ponGnTal pr he C:;f“f;l E S o
changed, it will probably be necessary to supply it send us his name. I— ————— 44710 [ll.ffl//ﬂ[l?/?ff

Weston Errcrrical INSTRUMENT CORPORATION
615 Frelinchuysen Ave., Newark, N. J. |
Send Bulletin on Weston Radio Instruments. {

|

|
122-124 Cypress Ave. : Name
New York City | 4=

retune slightly.
The operation of the battery model is I((EIIYOIITl‘alleOI'mel'CO.,Inc

identical with that of the a.c. version as

described above. The battery connections

are not at all complicated and are clearly

indicated in Figure 3. James Millen,

the National Co. R
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The next time you replace a volume
contrgl . . use a CENTRALAB
RADIOHM and begin to take in-
ventory of the ‘‘satisfied customers’*
You'll find a new satisfaction
in’ this better (vet smalier) RADI-
OBM now made in 1% in. diam-
cter size for the %mauest chusm
Change today to RADIOH

Resistor B of annular shape, has
leng been the standard type. Cur-
rent concentrates around the INNER
edge, i. e.; the shortest path.
Resistor A used in the new Radi-
2 ohm, has the same
length path across

its  entire width,
giving greater
eftective area for
good volume con-
trol.

REW 1934
RADIO and
SHORT-WAVE
TREATISE

. 108 Pages
Wil = 100 Hook-Ups

4\? AD\O ‘Whm‘!‘,, e

5. D
) s s

= Not Just Another Catalog

Fvery time a ncw edition of our Radio and Short-Wave
Treatise comes off the Dress it is an important event. Com-
pletely revised and enlarged, this new 1934 edition con-
taing 108 solid pages of usefu! radio information, diagrams.
illustrations, radio kinks and real live radio meichandise.
It containg more valuable radio information—more real live
“‘meat’’—than many text books on the subject. PARTIAL
LIST OF CONTENTS, Fundamental Prineiples of Radio for
the Beginner, Chapter 2—Fundamental Circuits and Uses
of New Tubes—Revamping Six_Volt Battery Sets for Two
Volt T ubes—Public Address Systems—How to Build Short Wave Trans-
mittera and Receivers—Up to Date Tube Chart and Socket Connections,
ete., - ete. RITE TODAY-—Enclose four cents for postage Please
print your name and address clearly.

RADIO TRADING COMPANY
92 PARK PLACE NEW YORK

1500 Hlustrations

THE INSTRUCTOGRAPH

(Code Teacher

The Scientific, easy and quick way to learn
the code  Send a post card today fer Jiterature,

Machines, tapes and complete instructions for
sale or rent. Terms as low as $2.00 per month.

Rentsl may be applied on purchase price if
desired. Rent for a month. If the instructograph
meets every requirement, buy it. If not, send
Tl it back, el
INSTRUCTOGRAPH CO 914 LAKESIDE PLACE. CHICAGD
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LATEST RADIO PATENTS

Bex J. CurOMY*

1,895,103. HETERODYNE OSCIL-
LATOR. Easrct G. Porrs, Woodside,
N. Y, assignor to International Com-

munications Laboratories, Inc, New
York, N. Y., a Corporation of New
York. Filed Mar. 7, 1931. Serial No.
520,783. 9 Claims.
Ll
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i
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TELEPHONE

1. In a radio receiving system adapted
to receive signals of either damped or un-
damped waves, an electron discharge de-
vice having input and output circuits, a
tuned frequency selecting network having
an output circuit, a detector having an
input circuit, inductances individual to
each of said input circuits, an inductance
common to said output circuits, all of
said inductances being coupled together,
and a variable condenser in circuit with
said first output circuit and said frequency
selecting network for controlling the opera-
tion of said electron discharge device.

1,908,934. ELECTRIC COUPLING
SYSTEM. Carct E. TrRUBE, deceased,
Ossining, N. Y., by Sarah M. Trube, ad-
ministratrix, Ossining, N. Y., assignor to
Hazeltine Corporation a Corporation of
Delaware.  Original application filed
May 14, 1930, Serial No. 452,464, now
Patent No. 1,798,962, dated Mar. 31,
1931, and in Great Britain Sept. 14,
1926. Divided and this application filed

Mar. 13, 1931. Serial No. 522,344, 6
Claims.
- .*
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| |
1 |
; |
) == 1 !
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1. In a high-frequency system, a thermi-
onic tube having anode, cathode and con-
trol electrodes, an electric coupling system
comprising a resonant circuit tunable
throughout a range in frequency, and a
second circuit including fixed inductance
and capacity proportioned to produce
resonance at a {requency below said
tunable range, said fixed capacity being
external to said resonant circuit, and said
fixed inductance being electromagnetically
uncoupled from said tunable circuit, a

“Patent Attorney, Washington, D. C.
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coupling impedance having a fixed voltage
ratio relative to said tunable circuit, and
a path through said coupling system be-
tween said anode and cathode including in
series said coupling impedance and at least
a portion of said fixed capacity, said
coupling impedance being much smaller
than that of said portion of said fixed
capacity throughout said range in fre-
quency, the elements of said coupling sys-
tem being so proportioned that the ratio
of resonant voltage developed across said
tunable circuit to an input voltage im-
pressed between said cathode and control
electrodes remains substantially constant as
the tuning is varied throughout said fre-
quency range.

1,911,096. INPUT SYSTEM FOR ELEC-
TRICAL AMPLIFIERS. Harorp A.
Sxow, Mountain Lakes, N. J., assignor,
by mesne assignments, to Radio Cor-
poration of America, New York, N. V.,
a Corporation of Delaware. Filed July
S, 1929. Serial No. 376,130. Renewed
Oct. 24, 1931. 24 Claims.
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A vacuum tube input system of the
type including a series-resonant circuit
comprising a fixed condenser, a variable
condenser and an inductance, coupling
means for impressing signal energy across
said fixed condenser, and means for apply-
ing the voltage across said variable con-
denser to the input terminals of a vacuum
tube, characterized by the fact that said
coupling means includes a transformer ef-
fective to increase the apparent impedence
of said fixed condenser.

1,912,234. RADIO DIRECTION FINDER.
Jom~n A. Wirroucuny, Cambridge, Mass.
Filed Jan. 8, 1929. Serial No. 331,003.
13 Claims.

1. In a guiding system for moving ves-
sels the combination of a plurality of di-
rectional antenna systems mounted in
predetermined planes in spaced relation on
the vessel, a pluralify of electron discharge
devices, equal in number to the number of
antenna systems, output and input circuits
therefor, each of said directional antenne
being in individual electrical relation with
an input circuit of one of said electron
discharge devices, a non-directional an-
tenna carried by the vessel in symmetrical
relation to said directional antenna systems
on said vessel, means coupling said non-
directional antenna with the input circuits
of said electron discharge devices, and a
source of anode supply for said electron
discharge devices adapted for periodically
successively energizing the output circuits
of said electron discharge devices.

1,893,813. OSCILLATOR. VErvox E.
Wartmax, New York, N. Y., assignor to
Hazeltine Corporation. Filed Apr. 9,
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1932, Serial No 604,172. 14 Claims.

1. In an oscillator-modulator arrange-
ment, a vacuum tube having grid, anode,
and cathode, an input circuit connected
between said grid and said cathode, an

er

L -

—
I -Ill(l}—[mw

output circuit connected between said
anode and said cathode, a tuned circuit
included in said input circuit and tunable
to the frequency of a current to be modu-
lated, an oscillation circuit coupled to said
output circuit and tunable to the fre-
quency ot a modulating current, means for
impressing voltages of said oscillation fre-
quency upon the input circuit of said tube,
means for producing substantially constant
amplitude of oscillation voltage as said
oscillation circuit is tuned throughout a
range of frequencies, and means for neu-
tralizing the grid-to-cathode capacity of
said tube relative to the oscillation-fre-
quency input thereof, whereby the presence
of the tuned input circuit will not affect

the oscillation-frequency voltage impressed

upon the input of said tube.

World’s Radio Market
(Continued from page 661)

tubes are handled mainly in conjunction
with other lines, such as mechanical refrig-
erators, automobiles, tires, and so on. The
European radio merchandisers are of a high
type, in the main. Their shops are most
attractive, dignified, permanent-looking.
Radio shows are still very much the vogue,
for they are replete with radio offerings and
substantial information for the wvisitor.

Europe is a good radio customer. But
so is Latin America, our neighbors to the
south. In Latin America the situation is
simpler, for there is little domestic radio
production. In the leading South Ameri-
can countries there are set manufacturers,
mainly operating as assembly plants. How-
ever, most sets as well as tubes are im-
ported. European and American offerings
compete on practically even terms. The
fact that American goods outsell others
once more tells the story of mass produc-
tion, thorough research and sound engi-
neering.

Far-away Australia is the outstanding
foreign market for American radio tubes.
The demand by type closely parallels the
demand in America, as Australian manu-
facturers follow American radio engineer-
ing closely. Nearby is Japan, which has a
growing radio industry of her own. For
the most part, the Far East is not as yet
economically ready for radio on a large
scale, but the day must come when the
millions upon millions of Chinese and Hin-
dus and others will demand radio receivers.
W. A. Coogan, Foreign Sales Manager,
Hygrade Sylvania Corp.

school.

TRAINING.”

C. R E. I

“f CLOSED UP MY ¢
SHOP —~ ANR WENT \ ..
T$ SCHOOGL . ..

It took nerve to close up my radio service
shop and go to the C. R. E. L
Of course, I was making a living. but
1 was not making plans for my future and 1
soon learned that success in Radio is the
result of TECHNICAL TRAINING.
up my mind to train myself for a real radio
job. Today I’'m on the way. my confidence
in C. R. E. L. has been rewarded . .
bundreds of other fellow graduates who
recognize the limits of experience and ap-
preciate the advantages of TECHNICAL

Full details given on request.

CAPITOL RADIO ENGINEERING ENSTITUTE

RIGGS BANK BUILDING

14th and Park Road, N. W., Dept. RN-§,

residence

I made

. just like

3 Convenient Plans of Study

training covers every iype of Radio
Engincering, and is presenied in our famous One
Year Residence Course . .
or Combination Residence-Home Siudy Course.

. Home Study Course . . .

Write for Our New

With pictures and fulf
details of our courses and
laboratories.

Compiimentary
40-Page Bookiet

Washington, D. C.

ALAN ACE

110v. A.C.-D.C. S.W. (I5 to 200
Meters) 3 Tubes—bF7—43—2525

Absolutely gquiet Built-in Power Supply

Tront panct plug-in coils: speaker outlet and
field supg : phone jack on front panel; e
pletely Shiclded 1n black orackle, hinged cover
metal cabinct.

Complote, incl. 4 coils (15200 m.)

less vuDes $16.95
Set Arcturus Tub 3.95
Borapiete it with Biveprints. 11 13:98
Broadeast Coil.......... ... .. ... 1.49

ACE and INTERNATIONAL also available for straight A.C. or D. C 110 or 220, 2 and Gx

We Specialize—Send for Complete Free Catalogue
83 Cortlandt St. Dest.

ALAN RADIO CORP.

Verified
Worid-Wide Reception
ALAN PRIZEWINNMNER

A.C.-D.C. S.W. (i5 to 200 Meters)

Completely self powered, latest type 77-13 and

§S7SkT ubes.  Provision for Head Phones and

peake:

Complete, lesq tubes in rich crackle-finish
cabinet. mbled, wired, tested.
rcadﬁto Dllnz n mcludmg four coils $12,95

Kit of RCA or Arcturus Tubes to match  3.75

Complete Kit of parts, including 4 cmls 10 55

Bro 1dcnsl Coil for covering 200 t

220V AG: o DICL Adanter 1 135

ALAN INTERNATIONAL

Tuned Radio Frequency
{10y. A,C.-D.C, S, W. 15-200 meters.
4 tubes. 2-78's, 1-43 and 1-25%5. Built-
5p power supply.

Other specifications same as Alan Ace.
Complebc including 4 pairs of coils,

15-2
Set Arctus
Complete I\:b \\ ith Bluuprmts
Pair Broadeust Colil

battery operation

5 RN, New York (.lty

Bouck will prove very helpful.
bigger profits and a greater volume of business!

There are chapters devoted to: Equipment—Commercial Contacts—
Publicity and Advertising—Circularization—Service Procedure—The Ser-
vice Salesman—Off-Season Business—Service Sidelines—The
End of Servicing—How To Buy Parts—and Keeping Up-To-Date.

“How To Make Money In Radio Servicing”
tional revenue for you. Get your copy free with a 5 month subscription for
(Canada and Foreign $1.50).

subscriber, you can purchase a copy for 25¢. Act now!
Radio” News, Dept. 345S, 222 W. 39th St., New York, N. Y,

RADIO NEWS at $1.

if you’re a radio serviceinan . .

You'll find that “How To Make Money In Radio Servicing” by Zeh
For, this 130-page book points the way for

is bound to produce addi-

If you are already a

Business

ERUNO

MATOHED _TRANSFORMER
Transformer
specxa].ly de51gned for Bruno
Velccity microphone housed
in heavy magnetic malle-
able iron shield cases.
RIBBON-LINE .
RIBBON-GRID
LIXE - GRID
PLATE-LINE

Dealer's $43.60

Price

—no hiss.

public address uses.

;‘QE' Hi GH Fl DELITY" MICROPI-?ONES
Excellent fidelity characteristics, affording flat re- §
sponse over the entire audible range. Absolutely quiet §
Can be placed 1000 feet from pre-amplifier.
Highly directional—reduces feed back. Not subject to
temperature and altitude changes. Will meet the most
exacting demands of high quality broadcasting and

: Ruggedly construct- nea|e,'sS‘I 5.00
ed. Complete with transformer and cable. Price

“BRUNO LABORATORIES

22 West 22nd St., New York, N. Y.
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NEW SECOND
EDITION

s
Modern
Up-to-Date

Convenient

PRINCIPLES

of RADIO |

With a Section on Television

By Keith Henney
Associare Ediror of ‘Elecrronics™
This widely accepted book has been com-
pletely rewritten. New macerial includes
a discussion of short-wave receiver design;
cathode rav technique; technical status of
television; police two-way systems; iron
core r.f. components; practical facsimile;
industrial applications of tubes. Written
in language simple and easy to understand,
in a non-mathematical manner, this book
leaves our nothing that is worthwhile in
radio.

John W:ley and Sons, Inc.,
440-4th Ave,, New York

Gentlemen: Please send me Henney's “Principles of
Radio™ for ten days’ approval. T agree to remit the price
of the book ($3. 50) plus a few cents postage within ren
days or return it postpaid.

A D DRSS i tgni @ -1 e e 1 5 e ko]
POSITION . ..ottt i e e

EMPLEONED B s den fmme T o e dal
RN i-34

THE IMPROVED

SHALLCROSS
No. 686 A. C.
UTILITY METER
w:thLmeVoltageAdiuster

CAPACITY

L0005 Mfd. to 10 Mfd.

8. INDUCTANCE

.5 Henrys to 10,000
Henrys

RESISTANCE

25 ohms to 5 megohms.
A.C. voltage ranges
0-10-125-500-1000

% To maintain calibration an
;adjuslmenl is provided to
B correct for variations from 105
to 125 voits.

This instrument is easy to build.
The important parts required are
a 1 milliampere A.C. (Rectifier
type) meter and the SHALL-
CROSS No. 686 A.C. Utility Meter
Kit and meter scale.

Send 3c. in stamps for Bulletin
No. 686-D describing this use-

ful test instrument.

Electrical Measu ung f iumenti
and Accrerale Resislors
700 MAC DADE BOULEVAAD

COLLINGDALE. PA.

GIHALLCROSS MFG. COMPANY

N R
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CoxpUctep BY GY

ND ‘’twas only a few vyears back,
sometime B.P., when “yours truly”
happened to walk into a barroom and
overheard the following conversation:
. an’ there warn’t any wires tacked
onto it. Jerry just sits there and turns a
dial on the front of it and music and
speeches come through the horn like as if
they were in the room.” “Well,” replied
the listener after a moment of deep
thought, “it can’t be a success, because the
windows can’t stay open in the winter to
let the electricity come through.”

Leon Athey and Walter Adams are with
us again after the harrowing experience
they had when the S.S. Exeter City went
down off the coast of Newfoundland. It
was just one of those routine sinkings with-
out any of the thrills attending a real,
honest-to-goodness shipwreck, according to
Athey. They did a little routine ~brass
work and the S.S. American Merchant
hove into sight and took off all hands.
The photo on this month’s heading, taken
by Brother Athey, shows the Exeter City
settling in the stern for the final plunge.
And they still insist that a radio op’s job
is to take care of the routine traffic!

Sam Liles, who recently graduated from
the CR.EI. course, is now at WPTEF,
Raleigh, N. C., and he recently advised
Ye Ed that he would be willing to make
his own ice-cream freezer if he could get a
billet with Admiral Byrd’s expedition for
the purpose of radio experimentation under
Antarctic conditions. Brother Liles should
be happy that he remained at home, close
to the fireside, as some of the reports
coming through from Little America show
what a really tough time they are having
down there. One can get a faint idea of
the situation if one had ever renewed
antenna cables up in Boston on a 3-below-
zero day.

Continuing in our efforts to make radio
ops and radio personnel study-wise, we
quote from a recent speech given before a
noted body by Mr. E. H. Rietzke, presi-
dent of the C.R.EI, “. .. Radio has out-
grown the ‘ham’ stage. It is a serious
engineering business, with hundreds of mil-
lions of dollars involved: It is a business
big enough to offer almost unlimited op-
portunities for the ¢rained man in radio.
Don’t kid yourself! Any man who says
there are no opportunities for fully quali-
fied men in radio is simply offering an
excuse for his own lack of technical train-
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ing and ability, or else he is inherently
lazy and unwilling to devote the time
and effort necessary to get the proper
training that will make him worthy of an
opportunity. . . . You men, who have the
necessary practical experience, can easily,
with the proper technical training and
study, be eligible for the numerous posi-
tions which are opening up by the broad-
cast stations and other mediums which
use radio for their business. One vear ago
there were just six broadcast stations in
the United States using 50 kw. power, and
today twenty-three stations are licensed for
50 kw. and WLW, Cincinnati, is on the
air experimentally with 300 kw. It will
require better trained men to hold down
these greater power jobs. .. .!”

Radio hams are doing their bit toward
keeping the home fires burning for the
boys who are with the expedition down at
Little America. John Paige, whose
brother, David Paige, the noted artist, is
with Admiral Byrd, came to the writer
recently to see if he could get some ama-
teur in N. Y. C. who would be willing to
aid him in making contact with his brother.
As many hams were only too happy to
help, it was an easy matter to get in
touch with Brother Bamberg of the Bronx
to make up a schedule with NVY1AB,
Canal Zone, to relay the traffic. His last
message was received via WINMR, Man-
hattan, Kansas.

Fire Island, N. Y. better known to
radio men as the QTE station NJY for the
second district, has ‘been going through a
tough time those frosty days, according to
the dope received from C. A. Stevens, the
big compass and battery man of the
island. He sez it got so cold that the bay
between there and the mainland froze up
completely, so that no boats could break
through, and yet it wasn’t strong enough
to permit anyone to walk on it to the city
of Bay Shore, directly across. Grub ran
low, as everyone had planned to hit the
beach for the holiday, so it was a toss-up
whether to feed the dogs to the frying pan
or gnaw on shoeleather. Just one of those
spots on the map that make men wonder
whether it pays to study in seclusion or
concentrate on the profession of an actor.

“Whew! Cut out that effervescence of
youth or you’ll be making us all feel like
Methuselah " That rootin’, tootin’” Morry
Schatt, who was formerly with the Pan-
Am Airways, All-Amer. Cables, T.R.T,
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etc. and etc, is now the dashing man-
about-town for the C.REI. He is the
guy who tells you what to study and when
and keeps on insisting that CR.E.I. course
for Advanced Technical Training is the
besta of the besta. He popped in to show
Ye Ed the brand-new catalogue, 46 pages
of which are devoted entirely to explana-
tions and photographs of the various ac-
tivities at the school and the various types
of home-study courses. This is now avail-
able to all those wishing to take advantage
of this opportunity. So, me hearties, first
come, first served. Just drop a line to
this colvum or to Brother Schatt at 200
Broadway, N’Yoik.

Brother Bob Nisler of Wrynnewood,
Okla, is the smart one, all right. He
rightly writes to Mr. Duffy of the RCA
Static Room at 75 Varick Street, N. Y. C,,
for while toasting his toes in his home-
steacd back in them thar hills his letters
will bring him an assignment as though he
were physmally in the buzzer room.
Malden, Mass., cracks through Brother
Stockellburg, who should be presented with
the Croix de Guerre, the Hors d’Ocuvres
and the Filet de Mignon for his latest
remark about this colyum. No, pardner,
this is not a club, but just a chatterbox.
And as for the address of the VW.OA,
we cawn’t sye, y’know, since Fred Muller
moved from the offices of the TR.T. . . .
North Manchester, Ind., comes in with a
blast by Brother Thurston Hoffman, who
cannot understand why broadcast stations
refuse to recognize the experience of a radio
op for broadcast work. We advise Old
Hoffy to indulge in a bit of study of the
rudiments of their xmtrs and other equip-
ment and see why the boys are called
engincers. . . . Enyho, the old hams and
ham-ands are piling up the mahogany with
short-wave advice and suggestions, and we
are all for them, what with their Berlin,

Moscow, Borneo, etc, reception—why
dampen it? So until next time 73. . . .
ge ... GY.

Dial P. A. System

(Continued from page 658)

the point where three-digit combinations
may provide seyeral hundred available
programs over the building loudspeaker
hook-up.

The types of programs available to NBC
executives and personnel over the elabo-
rate P.A. system are varied indeed. Sep-
arate combinations are provided to dial the
two New York key stations, WEAF and
WJZ, to obtain the programs either oif the
transmission line or off the air. Another
pair of dial combinations can “tune-in”
programs directly off the telephone lines
conveying programs to the Red and Blue
networks. At certain times, WEAF or
WJZ convey local programs while other
programs are routed to out of town sta-
tions on the Red and Blue hook-ups of
the NBC. Other dialing combinations pro-
vide the selection of programs from any
of the main Radio City studios and re-
hearsal rooms. Whenever any studio is in
use for a broadcast, rchearsal or audition,
the audible proceedings can be “tuned-in”
at any loudspeaker outlet in the building.
In addition to programs originating within
the building, broadcasts or auditions at
other associated NBC stations are conveyed
to Radio City by telephone and made
available to the P.A. users through special
dialing combinations.

A group of stations in the New York
area are constantly tuned in on master
receiving sets and their programs are also
made available to the P. A. users.

outlet for
results.

tomers.

HENRY

Sound-amplifying is the BIG money-maker for 1934
erease your profits!
SOCKLET-OPERATED SOUND SYSTEM to your cus-

295 West 34th Street

695

Transmits Over House Wiring !

UST plug in the MILES SOCKET MIKE te any light-
ing socket and transmit music or speech to one or

~ more amplifier-speakers connected to the lighting cir-
cuit anywhere in the same building.
tem has this patented “WIRELESS” feature.
Saves installation time,
The amplifier-speaker of a radio set can be used as the
thle MILES SOUND SYSTEM,
Tull,
every private or public-address need.

No other sound sys-

labor, cost and avoids mistakes.
with perfeet
clear. noiseless transmission assured for
Big Profit Maker

Sell or rent the sensational MILIISé

Write for new illustrated Folder “RN-5,"
giving complete

data, prices and

GOLDSMITH CO., INC.
New York City

uses.

F4OerEa

TEEIBE A.C.
ShorfWave
Receiver

with
Built-In Speaker
15 to 550 Meters

Up-to-the-minute in short wave de-
The dynamie speaker and the power
making the

sign.
supply are both built into the chassis,
entire receiver one unit.

Thorough tests and confirmations from customers
show stations logged from an pdrts of the world on
the loud speaker. Tubes: 2-'58’s, 1-780 und 1-2A5.

4 beautiful, mod=inistic cabmet available to house
the entire receiver.

Modei R4A-ICKit of Parts with 4 Bruno 00|ls$1‘|.50
wodel R4A-W.Wired and Tested with 4 Bruno

COIIS  wneneesecmr iz s Extra 2.00

Scet tS\lmm\ Tubes. .2.25 Modern, Cabinet 1.50
Bclugo Broadeast coil (200 to 550 meters).... .89

SEND FOR nuaE I 934

BRIV ETRSAL.
A-@.- m- c.
Shorf Wave

Receiver

15 to 200 Meters
Tunes stations from every
corner of the world. Latest
tubes increase efficiency of the eircuit
—1-'78, 1-25Z5 and 1-'43.

Three oversized filter chokes assure quiet, hum-
less reception. Smooth regeneration. Simple tuning
on the full-vision, slow motion vernier dial.

" Cabinet is all-metal, finished in Dblack evystal,

serves as shield against hand or body capacity.
Mode] U3-K Kit of parts with Cabinet

and 4 Bruno Coils............ ... .. b
Model Us-W Wired and Tested. . .... Extm $2 00.
Set of Sylvania fubes.................... 3.25

Handy Serviceman's MANUAL
An indispensable servicing guide and
short wave reference—including many
new short wave circuits FREE with
evely Po\\crtone receiver purchased.

CA‘I'AI.OG

ELECTRIC SOLDERING IRON

(Patent Applled For)

suspended from bench or table to m
qunlxtsw—not u toy iron. A mdle for coolin
0. 10 . t price $3.00-—

0 ice $1.00

Model \'o 1003- 100 utt. t price $4.75

Furnished with pointed or {lut tips ‘and 6 fc of upproves

“BLUE COMET-BALANCED”’

SERVICEMEN, DEALERS AND EXPERIMENTERS

Here is gomet hing NEW in clectric soldering irone—THE BLUE COMET— l
O A i N(gu the ‘“ustruhglo‘:onlst}r]u:ud that the hot tip when not in use is aulomatically

4
&]’

lue Comet is a mechanic’s tool of the highest
nufactura,

UNIVERSAL MODEL “A"
List $135.00
Ameriea’s most highly de-
veloped single button stretehed
diaphragm microphone. Full

Seientifieally
m)pro\ ed  design.

diaphragm protection.

damped.  New,
No advance in prices

UNIVERSAL M!GROPHONE ¢O., Ltd. §
424 Warren Lane, Inglewood, Cal. U.S.A.
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University Course in

RADIO COMMUNICATION

Open to high school graduates.
months.
ment,

Coniplete in 9
Wigh standard of instruction and equip-
Fall term opens September 14,

UNIVERSITY OF WISCONSIN
Extension Division
623 W. State Street, Milwaukee, Wis.
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P onrTrammg
AFTER YOU
GRADUATE

Hew Dffer Makes Success EASY

T'11 train you for Radio’s biggest op-

portunities—Broadcasting, Television, Good Jobs QU":K
Talking Pictures, Aviation, Radio, *‘Imade $3 a day be-
etc.—and you won’t have to pay for fore going to Coyne.
your training until after you are out {8 After eraduating,
in the field. Never before has such an @ You helped me geta
amazing offer been made. It’s your E:‘g:;‘}?g?’(':‘gyi?
chance. Mail coupon for full details N.Y. **1 casily paid

for Coyne Training
after I finished, due
to extra pay learn on
this fine Radio job.”"
Geo. Pattison, W.

now!

Real Shop Training at COYNE

You learn Radio right—by actual
work on actual equipment, not by
books. Coyne has produced hundreds
of Big-Pay Radio Men. Spend 10
weeks in the Great Coyne Shops and
qualify for. a good job yourself! Free
Employment Service to graduates

Va. "‘Didn’t know
a thing about Radio
until I went to Coyna
—now hold good Ra-
dio job and have just
gotaraise.’’ Gordon
Flewell. Minn.

H. C. LEWIS, Pres,
Founded 1839

brings quick results,~—many earn
while learning. Mail coupon for facts.

Coyne Electrical & Radio Schools
500 §. Paulina, Dept 54-3K, Chicago, M.

COUPON BRINGS DETAILS!

H. C. Lewis, Pres., Coyne Schoels
500 S. Pawlina, Dept. 54-3K, Chicage, 1N,

Send me your latest Free Book on Radio
and Coyne Shop Training, and tell me
all about “'Pay After Graduation™ ofter.
This does not obligate me in any way.

INAAress e o 4 g b g pronrat Jal inr sk A Al

2e Luxe

TRANSFORMERS

AmerTran De Luxe Parts represent
the highest quality audio equipment
available for public address, custom-
built sets, broadcasting and recording.
The line includes audio transformers,
audio and filter reactors, and power
transformers of revised designs for use
with latest tubes in modern circuits.

New mountings are of similar ap-

pearance for all sizes and types of
standardunits,
and the cus-
tomer may
specify
whether
terminals are
taken out at
the top or base
as illustrated.
Also, list prices
on many items
are lower than
in previous
years.
Write  to-day
for bulletin No.
1001 giving
complete  en-
gineering  in-
formation,
characteristic
curves, and 1m-
pedance rat-
ings. It fully
explains Amer-
Tran's extra
value.

Base
Mounted

Top
Mounted

AMERICAN TRANSFORMERCO {2
177 Emmet S, NEWARK, N. J. %%
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The DX Corner
(S/wrz fV[wes)

(Continued from page 672)

WSXK, W3XAU. He also gets the fol-
lowing European station: GSA, GSB,
GSC, GSD, GSE, GSF, GSG, DJA DJC,
DJD FYA OXY EAQ, CTIAA RV59,
RV72, RV aO HBL PHI and, of course,
12RO and HV].

A Report from Cuba

Mr. F. H. Kydd of Ceballos, Cuba, re-
ports that short-wave reception has not
been good lately on the 25- and 31-meter
bands. Many days the 19-meter band was
very good and the 48-meter band also has
been good. He lists the following Best Bets:
W2XAD, FvyA, W3XE, WSXK, DJB,
W3XAL, W3XL YV3BC, W8XK, YVIBC
WIXF, VE9GW WSXAL GS»\ DJC
H]4ABE

Report from Australia

Mr. C. N. H. Richardson of Stawell,
Victoria, Australia, reports that he hears
American, Dutch, English, Russian, Sibe-
rian, ]axaneQe and French stations on his
Ph1hp< all-wave four-tube receiver. His
Best Bets are FYA, RV15, VK2ME and
many other well- known stat1on<

Readers Who Helped Log Sta-
tions for This Month’s Report

We are indebted to the following readers
of Rapro News who sent in reports of re-
ception this month: F. D. Craig, Berkeley,
Calif.; J. N. Hughes, Philadelphia, Pa.;
J. D. Hall Chicago, Ill.; J. N. Naff, Cam-
den, Tex, 0. ]ohnsen Portland, Ore.;
J. E. Brooks, Montgomery, Ala.; H. G
Taggart, Reedy Creek, Manitoba, Can.;
B. F. Locke, Marthavrlle, La.; J. Stokes,
Pittsburgh, Pa, A. Miller, Morganton,
N. C.; D. Smith, Woburn; Mass.; P. J.
Kecks, Plttsburgh Pa.; J. F. Leonard,
Waynesboro, Va.; W. F. Buhl, Newark,
N. J.; H. L. Harris, Pacific Gro\e, Calif;
H. Adams Jr, Baltlmore Md.; C. H
Skatzes, Delaware 0,; A ] George Neath,
South Wales Great Britain; P. A. Stalder,
Overton, Tex, Dr. F. C. Naeoeh Devils
Lake, N D.; C. Will, Glencoe, 1ll.; P. A.
Jordon, chh1ta Falls, Tex.; G. R. Blgbee
Fort Benning, Ga, H. Johnson, Big
Spring, Tex.; R. F. Hinck, Fort Sill, Okla.;
J. T Mahn« Diss, Norfolk England R.
Lawton, Whlteﬁeld near Manchester Eng-
land; G E. Dubbe, Walla Walla, Wath
S. Kosko, Cohoes, N. Y.; E. J. W11<on
Boston, Mass.; D W. Shlelds, Roseville.
0.; C. L. Wright, Leicester, England; C.
H. Arm<tron° Atlanta, Ga.; E. A. Kal-
thoff, St. Lours, Mo.; B. Ott, Bronxville,
N. Y E. F. Orne, Cambrldge, Mass.; K.
Boord Smithfield, W. Va.; F. Roberts,
Kearney Neb.; C. H. Long, Winston, Mo.;
Dr. J. P. Watson, Hazlehurst Miss.; J. A.
Check Adah, Pa.; Wm. Dixzon, Plainfield,

J.; D. W Parsons. Cape Henry, Va,
G K Harrison, Hobbs, N. M.; E. S.
Christiani, Jr.,, Georgetown, Demerara,
B. G; H Hansen, Omaha, Neb.; W. G.
Wey, Mannette, WlS ; C. Sharp, Toronto,
Ont., Can.; R. L. Weber, West McHenry,
I.; S. S. McNamara, Brooklyn N. Y,
A. Hamilton, Somerville, Mass.; P. ].
Mraz, Keystone, S. D.; A. Wolbert,
Bronx, N. Y.; J. O. Mosseau, Mechanic-
ville, N. Y.; W H. Ward, Vallejo, Calif.;
H. Kraus, antol Conn, D. R. Barker,
Boulder City, Nev.; R. Wright, Brooklyn,
N. Y.; V. Scott, Rochland, O.; A. B. Baads-
gaard Ponoka, Alta,, Can.; Dr. Max
Hausdorif, Lugano, Vwanello Swrtzerland
K. A. Staats, Aliquippa, Pa, w. L Gll-
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gore, Savannah, Ga.; H. F. Lyman, New
York City; G. W. Twomey, Fort Snelling,
Minn.; W. J. Vette, Denver, Colo.; P. C.
Atwood, Nashua, N. H.,; C. N. A. Rich-
ardson, Stawell, Victoria, Australia; P.
Simmons, Chicago, IlI.; A. A. Boussy,
Springfield, Mass.; E. G. Derrick, Antigua,
B. W. I.; G. H. Allison, Emory, Va.;
F. F. Anderson, Caracas, Venezuela; Oker
Radio & Elec. Shop, Cincinnati, O.; H. D.
Nordeen, Provo, Utah.; H. L. Pribble,
Duncan, Okla.; G. L. Rich, Richmond,
Va.; F. H. Kydd, Ceballos, Cuba; Dr. L
A. Simonini, Genoa, Italy; F. L. Saldana,
Huamantla, Tlax, Mexico; R. Cardosa, Rio
de Janeiro, Brazil; L. E. Lo, Shanghai,
China; H. R. Schneider, New Ulm,
Minn.; W. Howald, Los Angeles, Calif.;
Dr. G. C. MacDiamond, Thames, N. Z.;
E. S. Foster, Sr., New Orleans, La.; W. T
Thompson, Fredericksburg, Va.

A Short-Wave Amateur Radio
Explorer

SPRINGFIELD, OHIO—To obtain ac-
curate comparisons in the results of short-
wave transmission and reception by the
use of the same apparatus in the same sta-
tion and with the same operator, but in
different locations, L. A. Morrow, a radio
amateur of this city, has recently built a

complete radio station on wheels. The

station’s call is WE8DKE. 1t is built in a
two-wheel auto trailer. Although the sta-
tion is entirely portable, it can be put on
the air within 13 minutes after reaching a
location. A 66-foot antenna with a single
voitage feed is used. The trailer carries a
100-foot flexible cable to plug into a con-
venient electric-light line. Morrow plans
to tour the country, spending several
months in Florida and other Southern
states, making tests. He uses a modern
vacuum-tube transmitter.  (Readers of
Rapro NEws who hear his transmissions
are invited to send their reports to Rabio
NeEws. We will see that they are for-
warded to the portable station.)

A Report from Alberta, Canada

Mr. A. B. Baadsgaard of Ponoka,
Alberta, Canada, reports Best Bets in his
location as follows: FYA, GSD, PHI,
RV15, HBL, VK2ME, VK3ME, PSK, LSI,
EAQ, and all the Eastern short-wave
American stations. Mr. Baadsgaard uses
a Canadian Marconi all-wave eleven tube
receiver. He is situated six miles south
of the city of Edmonton, Alberta, and
500 miles east of Vancouver, B. C., and
2500 miles northwest from New York
City.
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Have You Heard Singapore?

Mr. John White of New York City re-
ports hearing a station giving its address
as Singapore, Malay Federated States. He
wrote them and obtained an official verifi-
cation of their programs. They are on
49.9 meters with 90 watts output power.
The owner is Douglas Newton. Their
address is Radio Service Company, Singa-
pore, Malaya. They transmit news on
Mondays, Wednesdays and Thursdays
from 6 to 8:30. On Wednesdays at 7
p.m. they transmit news and stock market
reports.  On Thursdays they transmit news
followed by a choir from the Singaporc
Presbyterian Church. On Sundays from
11 am. to 1:30 p.an. they transmit records,
while at 12:30 there is an organ recital.
All these times are Singapore time. Do
any other rcaders hear this station? Tt is
surcly one fine DX to go after.

Another English Report

Mr. John J. Malling of Norfolk sends
in his Official report for Best Bets dur-
ing the past month: HBL, W3XK,
WI1XAZ, XETE, HJ3ABF, W3XAL, FYA,
RV39, VK2ME, X3XL, FIQA, QTJ (Jo-
hannesburg, 49 meters), VQ7LO, HV]J,
DJC, DJA, W3XAU, CT1AA, YVIBC,
RV72 (Moscow, 46 meters), DJB, I2RO.

To Relatives and Friends of
the Byrd Expedition

The General Electric station, W2XAF,
has been sending letters and messages to
members of the Byrd expedition through
their short-wave facilities. Future broad-
casts and the reading of short-wave let-
ters to Byrd will take placé on March
11th and 25th, April 8th and 22nd, May
6th and 20th, June 3rd and 17th. Friends
and relatives sending letters to be broad-
cast on these dates should send them to
the General Electric Company, 1 River
Road, Schenectady, New York, or ad-
dressed to Station W2XAF at Schenec-
tady, New York. These letters should
be received not later than the Friday
preceding or two days before any broad-
cast. Letters should be marked to the
attention of Mr. C. D. Wagoner. Mes-
sages should be limited to 50 words. The
messages will be read immediately fol-
lowing the half hour program which goes
out on the red network of the National
Broadcasting Company. Friends or mem-
bers of the familics of men on the Byrd
expedition may stop in at Schenectady on
any of these broadcast dates to personally
chat with their friends or relatives on the
expedition.

Report from Louisiana

Mr. R. J. Heinen of Lake Arthur re-
ports the following Best Bets in his loca-
tion: WXAZ, EAQ, VE9JR, WB3XK,
W2XAF, DJA, W3XAL, XETE, KES,
WOXF, DJD, GSB, W2XE, W3XAU, WEF,
VE9GW, LSX, DJC, YV1iBC, W3XIL,
W2XAD, WEA, W9XAA, GSA, YV3BC,
HC2RL, HJ1ABB, TGW, W4B, W8XAL.

A Fine Report

Mr. Kenneth Boord, Official Listening
Post Observer for West Virginia, sends in
a report from his “Little Switzerland of
America” Listening Post. The material
has been included in Best Bets for this
month. We believe this is the finest report
that we have received from any listening
post this month, as it coincids almost ex-
actly with our own Westchester Listening
Post data.

Report from Illinois
An official report from Mr. R. Weber
of West McHenry, Illinois, gives the fol-
lowing Best Bets: HIX, HIZ, PSK,
HJ1ABB, HJ3ABD, HJ4ABD, YV1BC,
YV3BC, GSA, DJC, VK2ME, LSX, FYA,

PHI, ZFS, HBP, CNR, ZFA, G6RX,
W4XB.

Send in Your Reports

The Editors acknowledge with thanks
the assistance of public-spirited readers
who have thus co-operated to make these
coumns so successful and helpful. Let us
urge our readers, one and all, to continue,
in even a larger way, to send in these re-
ports. We would be grateful if every reader
who hears even a single station would send
it in to us with just the data as to its
wavelength, the time which it was heard,
etc. Of course, we would prefer to get
more information, including the Best Bets
in each listener’s locality, as well as definite
lots of stations, their wavelengths and
times of transmission. Readers will also
help by stating what type of receiver they
use in logging these stations.

Applications for Official Ob-
servers in the remaining States
and Countrics should be sent in
immediately to the DX Corner.
Listeners outside of the United
States who feel that they would
like to serve in this capacity are
also requested to file their appli-
cations as soon as possible be-
fore final appointments are made.

HE demand for tuning dials in 1934

will unquestionably turn to the airplane
or instrument type. A round dial with a
pointer with either plain bezels or orna-
mental modernistic escutcheons in silver or
chromium finishes. These dials will vary
in size and speed ratios for consoles or the
larger midget cabinets. For compacts,
smaller dials of the same general type for
direct drive or the geared condensers will
have a large sale. Of course, the older
styles of dials will continue to sell, but
for those desiring something new and prac-
tical the airplane type will have an appeal.
Winslow Goodwin, Crowe Name Plate
& Mfg. Co.

ELECTRICAL hearing aids are being
accepted today as never before. Many
hard-of-hearing people have felt that wear-
ing a hearing aid was something to be
ashamed of, a sign of weakness. Today
hearing aids are rapidly being accepted on
the same basis as glasses for those with im-
perfect eyesight. Much of this acceptance
can of course be traced to the refinements
in manufacture making hearing aids lighter,
more compact and less conspicious. A. J.
Eaves, Rescarch Products Sales Manager,
Graybar Electric Company.

RADIOGRAM

RenvoLEILLE. PA [

To
ALL RADIO LISTENERS —

You will want to be_one iof the many tisters to hear the beoutiful Christ.
‘mas carols broadeasted during Christmas week, including the sermons on Christeaas
day. Don't let your radio fail you. [

To all customers calingt from December 16 to 23, inctusive, we will inspect
your set and test your tubes absolutely free. If your set needs adjusting, or any minor
Tepairs, we can do It for you at b very reduced price.  Having the best equipped
Radio Repair Shop in Reynoldsvilie, ind GUARANTEED SERVICE, we feel confi
dent that your Christming will be & merry one if you take advantage of this offer,
Nevertheless a MERRY CIIRISTMAS and o HAPPY NEW YEAR is extended
10 all who read this messuge.

Sincerely;

y JOHN H HENNINGER
Expert Radiorwician:
A 625 Jackson Streot
L od Phone Monties 164R

H ERE’S a quicker-acting, easier-operating
tester that enables you to make more calls
at the lowest possible cost! Here’s a tester
that thousands of service men prefer because
it makes each day’s work net them a bigger
income. Put No. 710 on your payroll—

NOW!

The No. 710 Tester tests all types of radios

. both new and old—and euasily handles
the most advanced circuits and newest tubes.
This better tester is equipped with a practical
selector switch which makes it easy to check
all parts of tube circuits by connecting to
the set sockets. Selection for testing voltage
of plate, grid, cathode, suppressor grid and
screen grid is quickly and accurately done.
Plate current, filament volts. line and power
supply volts, resistance and comtinuity are
measured also. A battery is furnished for
continuity testing of transformers, chokes,
ete.

The No. 711 Tester is the same as the No.
710 . . . except that it is equipped with the
new Triplett D’Arsonval  Volt-Ohmmeter.
This instrument has 1,000 ohms per volt re-
sistance. Its easy-reading scale makes it pos-
sible to accurately read up to 3,000,000 ohms.

Your Jobber Can Supply You...

. with these advanced testers at low Deal-
er’s net prices. Thea No. 710 Tester is only
$16.50. The No. 711 Tester is only $24.75.

READRITE METER WORKS

109 College Ave. Bluffton, Ohio

The “Radiogram” shown above illustrates
the adaptation of a popular sales idea to
the radio servicing business. Mr. Hennin-
ger used this as a hand-bill and declares
it very effective. It may, of course, be used
on occasions other than Christmas. Par-
ticularly apropos at the present time
would be the slight change in wording to
make the advertisement apply to the open-
ing games in the American and National
leagues.
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Literature is FREE!
Write today.

;ﬁ

| READRITE METER WORKS, |
l 109 College Ave., Bluffton, Ohio |
I Gentlemen: Send me catalog on Readrite
I Testers No. 710 and No. 711 : andqc;nﬁ I
p‘lete line of servicing equipment. Also send
| “Proof” folder, which illustrates letters from |
I service mein. I
, NAME) ) e BT ™ 2 RTS8 T s @ 4 omeT I
I Street AQdTessmne ma b rmm e ot Do g s e ot o e I
| |
| Gty i P APARTL L T 64 Staterp ard- At o f
L N e P 4
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STE

CHICAGO

NEW Three-8tage

10-Watt Microphone

and Phonograph
Amgpglifier

Provides Microphone Current
Has Dual Contreol
Is Completely Enclosed

SEND FOR CATALOGUE!

The Webster Company

3824 WEST LAKE ST., CHICAGO, ILL.

THE WEBSTER CO. _
3824 W. Lake St., Chicago, III.

Gentlemen:—I am a [ ] Dealer, [ ] Service-
man, L P. A. Specialist and want ail information
on your B53 Amplifiers.

Use This Coupon

Name
Address
Gt cw o i Pcidi it S sl Statle] ey o o6

WHEN
SEEKING A
RADIO SCHOOL

RCA Institutes, with its reputation
firmly established by 24 years ser-
vice 1s an institution recogmzed as
an important factor in the radio
industry.

Experienced radic men come to
RCA Institutes . . . or take RCA
Institutes Home Study Courses,
because these men know the rep-
utation and standing of the school.

The beginner who seeks instruction
in any branch of radio will find
courses designed for him . . . and
this beginner, in looking for a radio
school, might well follow rthe example
of the experienced men.

= Resident Schools in New York and

Chicago — Fully Equipped — Con-

vementl¥2 Located—Low Weekly
a

Tuition Rates.

Features of Home Study

Extension_courses for home study
on convenient “no obligation” plan.
Examination and technical adwisory
services. Free post-graduate prac-
tical training at resident school with
modern_equipment under instruct-
ing engineers.

~  Write for Catalog

RCA INSTITUTES, Inc.
Dept. RN-5

75 Varick Street, New York

1154MerchandiseMart,Chicago

The DX Corner
(Broadcast Band)

(Continued from page 677)

mitter is covering a large part of the world
with its signals.

An interesting fact is that as yet not one
report has been received by the DX Cor-
ner complaining of blanketing by this trans-
mitter. When the idea of a 500 kw.
transmitter was first broached there were
many who felt that such high power would
practically ruin reception for miles around
Cincinnati. The Crosley engineers claimed
that such would not be the case and, if
reports sent in to this department are a
criterion, their confidence was fully justi-
fied.

Again—from Missouri

C. H. Long, the all-time champion con-
tributor, whose excellent article on broad-
cast-band DX reception appears elsewhere
in this issue, writes his experience with re-
ception during February:

“Conditions for reception have been on
the whole rather poor during the last
month. However, on a few occasions re-
ception conditions were favorable. The
Japanese stations have been heard un-
usually well a number of times. The Mel-
bourne and Adelaide stations are now
being heard again at fair strength, and it
is expected that conditions for their recep-
tion will be good within the next few
weeks. Poste Parisien is now being heard,
since the change of European frequencies,
on 959 kc. They come in daily at about
1:10 am., CS.T. Their reception has im-
proved markedly since their change of fre-
quency. The reverse is true of most of
the other European stations.”

6F7

(Continued from page 656)

(at maximum volume-control setting)
should be about minus 20 volts for the de-
tector and minus 3 volts for the pentode.
The output from the detector can be ap-
proximately 10 volts r.m.s. with a 20 per-
cent modulated signal. If the tube follow-
ing the detector is a sensitive tube and the
signal is weak, a grid bias of minus 14.8
volts will be best for the detectar. These
figures were obtained with a 250-volt
power supply. The triode can also be
employed as a grid-leak detector (and so
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can the pentode). The following figures
give some idea of their sensitivity with a
signal 30 percent modulated. The triode
delivers 2 volts r.m.s. audio-frequency po-
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tential with an input of 2.1 volts r.m.s.
when the plate supply is 100 wvolts. A
250-volt supply vields 3.85 volts ouput,
with 3 volts input. These are the maxi-
mum signals obtainable. The pentode de-
livers 5‘5 volts r.ms. with .7 volt input
when the power supply is 100 volts. The
same input with a 250-volt supply gives an
input of 8.6 volts. All values are r.m.s.
and maximum undistorted output voltages.

The screen voltage is quite critical for

best results. Curves, which cannot be
shown for lack of space, indicate the re-
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quired value is approximately 15 volts.
This applies to a circuit with a .5-megohm
plate resistor, a 1-megohm grid leak and a
00025 mfd. grid condenser and 250-volt
plate supply.

Finally, the triode can be employed as a
diode detector and an automatic volume-
control tube. The diode function is ob-
tained by connecting grid and plate
together or by connecting the plate to the
cathode. Figure 3 shows the circuit for a
combination second detector and audio
amplifier. The bias for the two units is
again obtained by means of a tapped resis-
tor in series with the cathode. Proper
values are shown in the diagram. The grid
leak for the next a.f. tube should be 1
megohm. If it is a tube which is not de-
signed for so large a resistance, the highest
allowable value should be employed. The
technical information on which this article
is based was obtained from National
Union engineers and RCA engineers.

Phenomena
(Continued from page 637)

signaling, and for the detection of under-
water obstacles. Pierce has used a quartz
oscillator for the determination of the
velocities of waves of high frequencies in
gases. Crystals have also been applied
the study of vibrations in heavy machinery
and we may expect a rapid extension of
its use to other laboratory and engineering
measurements. Hund has suggested the
use of an unsymmetrical quartz plate for
the production of audio-frequency power.
He has also suggested that a vibrating plate
could be used as an optical shutter, mak-
ing it possible to measure the velocity of
light in a manner similar to Fizeau’s me-
chanical shutter arrangement; a very im-
portant suggestion, since the velocity of
light enters in such a fundamental way
into the calculations of radio theory. The
optical properties and the behavior of
quartz are most interesting. There are many
likely applications ahead in the fields of
phototelegraphy, facsimile transmission and
television.
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With the Experimenters
(Continued from page 687)

point of the parabola. The proper location
of the microphone can be easily determined
by experiment. In opcration, the reflector

is simply aimed at the source of sound.
The microphone itself may be of either
the carbon or condenser type, but it should
be remembered that carbon microphones
must be operated with the diaphragm in
a vertical position or distortion will result.

Rarra P. GLOVER,
Chicago, Il

What’s New 1n Radio

(Coniinued from page 689)

overall, and provide 1%4-inch spacing be-
tween leads. They weigh approximately
T4 of an ounce cach. Using 24 of these
blocks in a transposed lead-in system their
total weight would only be 6 ounces. The
blocks are made of a translucent material
known as Victron and their design reduces
losses to a minimum. The edges of the
slots which hold the wires are rounded to
overcome any possibility of chafing or cut-
ting the transposed leads.

Maker—National Company, Inc., Mal-
den, Mass.

The Technical Review

(Continued from page 633)

arc trained to fill the many jobs created
by the radio and allied industries. The
book also contains detailed information on
the home-study courses in radio and allied
subjects otfered by the National Radio
Institute. This book is available only to
the Rapo NEws readers who are over 16
years of age and who are residents of the
United States or Canada.

9. Resistor Catelog. Specifications of
the International Resistance Co. 1934 line
ol metallized, wire-wound and precision
wire-wound resistors, motor-radio suppres-
sors, handy servicemen’s kits, valuable
technical data and list of free bulletins
available on the building of servicemen’s
test equipment.

16. R.JM.A. Standard Resistor Color-
Code Chart. A handy postcard-size color-
code chart designed by the Lynch Mig.
Co. to simplify the job of identifying the
resistance values of resistors used in most
of the standard receivers. It also contains
a complete list of the most commonly
used values of resistors with their corre-
sponding color designations. A complete
catalog of Lynch products is included.

25. Noise-Reducing Antenna  Systems.
This folder describes in detail the two types
of noise-reducing systems perfected by the
Lynch Mfg. Ce. for both broadcast and
short-wave reception.

34.  Service Man’s 1934 Replacement
Volume Control Guide. Vest-pocket size
booklet containing a list, in alphabetical
order, of all old and new receivers show-
ing model number, value of control in
ohms and a recommended Electrad control
for replacement purposes.

41. How lo Build the “Economy Eight”
A folder prepared by Wholesale Radio
Service Co. giving constructional informa-
tion, diagrams,” list of parts, etc., of an
efficient 8-tube receiver which can be built
from a kit which sells for $13.75.

42. How to Build Useful Servicing and
Testing Instruments with Simple, Standard

Meters., Data, with diagrams, showing how
any meter—preferably a low range milli-
ammeter—can be used to measure amperes,
volts and ohms over any desired range
through the use of proper shunt and series
resistors.

52. The Servicer. Contains information
designed to help the serviceman do better
work and make more money doing it.

56. Servicing and Testing Instruments.
Descriptions of a new line of low-priced
analyzers, sct testers, tube testers, ohm-
meters, capacity testers, oscillators and uni-
versal meters. Complete information is
also given on the new Supreme model 55
tube tester and the new master diagno-
meter which employs the “free reference
point system of analysis.”

39. The IRC Voli-Ohmmeter. Charac-
teristics and uses of the International Re-
sistance Co. volt-ohmmeter, a combination
voltmeter and ohmmeter specially designed
for the point-to-point method of trouble-
shooting.

60. Audio and Power Transformers and
Choke Coils. Information on the charac-
teristics of a wide variety of Amer-Tran
DeLuxe and Silcor (popular priced line)
audio and power transformers and chokes.

61. Replacement Parts for Dealers and
Servicemen. A pocket-size book, prepared
by Wholesale Radio Service Co., listing
manufacturer’s name and model number of
a large number of current model and old
type receivers with the recommended re-
placement power transformers, condenser
blocks, volume controls, voltage dividers
and audio transformers required for such
sets.

62. How to Make Money on Public
Address. Articles on how to make money
with public-address equipment, together
with descriptions and prices of a variety
of Lafayette amplifiers and public-address
equipment available through Wholesale
Radio Service Co., Inc.

Prease Nore: To avoid disappoint-
ment, please make your selection of
booklets from the current issue.

May, 1934
Rapio News Free Technical
Booklet Service

222 West 39th Street
New York, N. Y.

Gentlemen: Please send me, with-
out charge, the booklets or folders I
have filled in below:

Numbers. . ........ GORE 000 o0 D00

My occupation or connection in radio |
is «checked off below.
[ Serviceman Opcrating Own Business
Serviceman Emploved By:
[ Manufacturer
] Jobber
[ Dealer
[ Servicing Organization
[ Dealer
[0 Jobber
"] Radio Engineer
] Experimenter
[ Laboratory Technician
[J Professional or Amateur Set Builder
[ Licensed Amateur
[] Station Operator
EPublic Address Work

I am a [J subscriber [] newsstand
reader.

I buy approximately $.......... of
radio material a month. (Please
answer this question without exag-
geration or not at all)

Name......... YT AT . . FTYYY,
Address......... ot s b TN EETEEETE R
O R o State.........

ate
PLEASE USE PENCIL AND PRINT,
IN FILLING IN COUPON
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AMAZING NEW

5 ORLD-WIDE |
RECEPTION

EFORE you buy any ra-
dio, write for big new
FREL Midwest catalog

. .. printed in four colors. It
has helped thousands of satis-

fiedfcustomers save from 1/3 to i
Y% on their radios .
I

B v
buylnf direct from the Mid-
west Laboratories. You, too,

can make. & positive saving of o
from 30% to 50% by buying a

Midwest 16-Tube Super De- [Eothedbiods
Luxe ALL-WAVE radio at . . ]
sensationally low direct-from-
laboratory prices. They bring

in broadcasts from stations less
10,000 miles and more away
. .. and give complete wave
length coverage of 9 to 2,000 meters
(33 megoceycles to 150 KC).  These
bigger, better, more powerful,
toned, superselective radios
FIVE distinct wave bands; Ultra-
short, short, medium, broadcast and
long . . . Putting the whole world of
radio at your linger tips Now, listen in on all U,
S. programs . .. Canadian, police, amateur com-
mercial, airplane, and ship broadcasts.

30 Days FREE Trial

Try this Midwest radio for 30 days before i

New four-coler catalog pictures a complse/toeu ﬂggldgr.
beautiful, artistic consoles and chassis. See for yourself
the 40 new 1034 features that insure amazing per-
formance. These features include Automatic Select-O-
Band, Amplified Automatic Volume Control, 16 New-
Type Tubes‘, 3alaneed Unit Superheterodyne Cireuit
Automatic Tone Compensation, 29 Tuned Circuits, 7
ﬁssﬁzcﬁlsv&% or%cr.l (;I‘helse and many additional fea-

H nd only i i 3
Iy foxy Jound Cat}:lllélgs?ets selling from $100 to

DEAL DIRECY WITH LIABORATORIES
e essae et QAVE Yo

soon. Buy before the big
advance. .NOW! while you (1)
can tuke advantage of Mid- 3

" west's amazingly 0

i low prices. No mid-
dlemen's profits to pay. You save
from 30% to 50% when you buy
direct from Midwest Laboratories—
you get 30 days FREL trial... as
little as 35 down puts a Mid-
west radic in your home.
Satisfaction guaranteedflior
your money back. ¢
MIDWEST RADIO CORP.
Established 1920
Dept 503 Cincinnati, Qhio, U.S.A,
Cable Addreas Miraco ABC bth Edition

S THIS COUPON FOR.

AZING. 30+ DAY- EREE TRIAL
R AND NEW.1934: CATALOG:

 MIDWEST RAD

@ 10 CORP, AGENTS!
3 Make Easy

D.epi‘,. 503 Extra Money
Cincinnati, Ohio. Check Here
Without obligation on my part send me | for

E your new FREE 1934 catalog, and com~ | Detailg D

4 lete detajls of your liberal 30-day

H REE trialoffer, Thisls NQT an order.

= Name.

[

1 Address

ﬁ CHhy. Stato.

Er PR Y RPN PPN I VPRI RN TN Y

:
%
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HOW T¢ BUILD, TEST
AND REPAIR
RADIO

Library

including Television, Short-Wave Receivers and Auto
Radios. 3 Volumes, 6x9—Ii177 pages, 561 illustrations.

This practical Library includes: PRACTICAL RADIO
—The fundamental principles of radie, presented in_ an
understandable manner., Illustrated with working dia-
£rams. RACTICAL, RADIO CONSTRUCTION AND
REPAIR—Methods of locating troulle and reception
faults and making workmanlike repairs. Discusses mod-
ern Short-Wave Receivers and installation of automabile
radios fully. RADIO RECEIVING TUBES—Principles
underlying the operation of all vacuum tubes and their
use in reception, remote control and precision measure-
ments,

Helps you 1o understand modern tyne rereiving sets—
iull of construction data and practical kinks for the
esperimenter—a training course for service men.

10 Days’ Free Examination
Easy Terms

McGraw-Hill Book Company, Inc. ﬂ

1
I 330 West 42nd Street, New York ]
Send me the new RADIO CONSTRUCTION g

4 LIBRARY, ihree volumes, for 10 days’ free examin-

§ ation.  If_satisfactory I will send $1.50 in ten §
days, and $2.00 a month until $7.50 has been paid. 1

i If not wanted I will return the books. [

g N TIVC a8 ove T wwe(F1or T e T TS AT eI 0T B6MiE i

E Home Address.....,..... . o

B City and State. .. civereieee et

s Position. ..

¥ Name of Company

MUST WE LISTEN
TO THAT SHAM-BATTLE?

“*Whaddaya . mean ‘shasm-battle’? £}

one of London's best orchestras.”

Ed retorted. with snap! ““Sounda like

o boiler factory ta me. Where'd vou get

the noise-muker, anyway—'five am

dime’?""

“Go "way, dope, that 11 tube, all-wave

radio set cnst u counle o' centuries und

i uaranteed to bring in all the 'loreign

ers’ the way you get locals on your

outfit."”

Followed a Bronx cheer.

thrown out, pronto, if vou don’t ¢hoke

it off. Tty lousy. now. but it could be

mude to work.”

“"Okay, wise guy. I'll ask the question—

How can it be fixed up?'’

““The gink who stuck you with it proh-
dn't tell you, but no radio, even if

than the

“It'l be

‘*No Radio Can Be Better than its derial*

Lynch All-Wave Antenna System
Complete Kit (with Instructions). 56 5-0

LYNCH RADIO LABORATORIES, inc.

51 Vesey Street New York, N. Y.

A 3-Tube Compact

(Continued from page 633)

by mounting a strip of copper about 24
inches long by 114 inches wide at the grid
end of the antenna coil. This shield can
be fastened to the speaker frame and the
tube shield as shown in Figure 2.

List of Parts

C1—Mica condenser, .002 mfd.
C2, C3—General Instrument 2-gang con-

Ravro News ror May, 1934

mmid., clockwise rotation, low non-
extending end plates, low extended shield,
compensating condensers on short side

C4, C5—Tubular type 2-section paper
condenser, .1 mifd., 200 volts

C6, C7—Electrolytic condensers, 5 mid,,
25 voits

C8—Mica condenser, .0005 mifd.

C9—Paper condenser, .02 mid., 200 volts

C10—Paper condenser, .05 mid., 200 voits

C11, C12—Electrolytic 2-section condensers,
4 mfd., 175 wvolts, mounting holes space

denser, type 1450, each section 363 134 inch
G
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C13—Paper condenser, .1 mid., 200 volts
FiG.6 BS;E&TS? L1—Sickles antenna coil
i L2—Sickles radio-frequency coil
"_ Elj - ia < L3—Kenyon filter choke, 30-henry, 500
1 e = 27 ohms, tvpe KC500
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<
. | S |
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A
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. .
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STANDARD SPADE BOLTS
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R1—Carbon resistor, 400 ohms, 15 watt

R1A—Centralab rheostat, 200,000 ohms

R2—Carbon resistor, 20,000 ohms, 74 watt

R3-—Carbon resistor, 250,000 ohms, 15 watt

R4—Carbon resistor, 500,000 ohms, 14 watt

R5—Carbon resistor, 1,000 ohms, 14 watt

R6, R7—Carbon resistors, 50,000 ohms, 74
watt

R8—Ohmite 230-ohm heater line cord, 10
feet long

SW-—Power switch on volume control, R1A

2 six-prong wafer sockets

seven-prong wafer socket

tube shield and speaker bracket

metal chassis

New York Case Company leatherette-

covered cabinet, 734 inches high by 614

inches wide by 534 inches deep, outside

dimensions

1 Best 5-inch magnetic type loudspeaker,
8500 ohms for a single 12A7 type tube
The .condensers and resistors can be of

any reliable manufacture.
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Hearing Aid
(Continued from page 654)

attached to the inside of the box cover,
by means of wood screws.

Now for the battery cases. The A bat-
tery holder is made irom a cheap tubular
type flashlight case. Remove the switch
and its connections, and also the lens.
Solder an 8-inch wire lead to the retlector,
after first soldering a piece of metal, such
as a brass thumb nut, into the lamp
threads to serve as the positive contact
stud. Cut a circle of heavy cardboard or
fibre the size of the lens, punch a hole in
it to pass this 8-inch wire (the positive
lead) and screw the reflector and fibre
disc in place. Now solder another 8-inch
lead to any exposed metal part of the case
to serve as the negative lead.

The B battery case is more trouble,
which is justified because it permits the use
of ordinary “pen-light” batteries which are
cheap and obtainable anywhere. If you
wish you may dodge the construction of
this case by employing an ordinary 22%%
volt B battery, midget size.

Assuming that you have decided upon the

corresponding to the above, after pulling
out the thin wood liners, which we shall
not use, are 6% inches by 5% inches by
3 inches. If the constructor cmploys a
box of different dimensions, the layout of
parts may have to be varied from that
shown.

The first thing is to lay out the parts
in the case to determine where the mount-
ing holes and the holes in the cover must
be drilled. The drilling having been ac-
complished, the burned-in printing on the
box must be removed. This is most easily
complished with a plane; or else a sanding
drum or wheel covered with a coarse grit
sand or garnet paper. Be sure to remove
all printed indentations, or these will show
through on your finished case, which is
now ready for ebonizing.

This is easy and gives an inconspicuous,
durable, professional looking dull Dblack
luster to your case. Here’s how to do it.
Get a twenty-five cent bottle of Griffin’s
Black Rapid Dye, a shoe coloring prepara-
tion sold everywhere. Using the swab in
the package, give your case two copious
coats about an hour apart, which will dry
quickly into the wood. After the dye is
thoroughly dry, a matter of several hours,
go over the whole case with a soft cloth,
rubbing hard to remove all excess dye.
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FIGURE 4. THE B BATTERY CASE

use of the “pen-light” batteries, construct
vour case as shown in Figure 4, following
all dimensions exactly. Batteries can easily
be replaced by removing the bottom cover
of the case and pulling out the nail which
serves to hold the bottom insulator in
place. This can now be removed and the
old batteries dumped out. Always put the
batteries in with the brass caps against
the spring contacts.

The wood carrying case is a cigar box
and can be obtained for the asking at
any cigar counter. Get onc of the kind
that is made oi redwood or Spanish cedar,
and used to hold fifty “corona” size cigars.
These boxes are nicely made with dove-
tailed or glued and nailed corners and are
of unfinished natural wood instead of
being paper covered. The one used by
the writer measured 7%% inches long, 614
inches wide and 3% inches high on the
outside, and came equipped with nickeled
hinges and catch. The inside dimensions

DIAPHRAGM~ CEMENT NARROW
CUT ON LINES FLAP,AND JOIN

Q" AND b DIS- \ 2 LINES B AND ¢
CARDING SMALL THUS FORMING

TRIANGLE ‘A SHALLOW CONE

N
[y \'\(
<35

FRONT TERMINAL OF

BUTTON CONNECTS

TO SCREV;/_HERE

;

et

BACKPLATE 4§ REQUIRED
8-HOLE TO FIT MOUNTING
SCREW OF MICROPHONE
BUTTON ALL_OTHER HOLES

Yo

FRAME RINGS
2 REQUIRED 1
ALL DRILL HOLES ¥32

FIGURE 3. MICROPHONE PARTS
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In 1934 as in 1921 WHOLESALE
RADIO SERVICE CO. is the world’s
greatest organization of its kind.
Today withgreat interest evident in
Short Wave, WIHHOLESALE RADIO
SERVICE CO. beecomes S.W. Head-
quarters. Every latest development,
all nationally known lines are here.
Condensers, coils, converters, trans-
formers, chokes, crystals, transmit-
ling equipment, sets and kits from
2 to 6 tubes.

# B Pretzel Bender

Also known as the Uni-Shielded “TWO”’
and “THREE’’ Originated, designed and sold
exclusively by Wholesale Radio Service Co.

Acclaimed by the cntire Radio Industry! A
§ s.w. Uni-Shirlded set of high performance, radical
in design. The chassis itself provides the shielding.
Available in 2 or tubes. Kit form or wired.
Features high r.f. scositivity, simplified ecireuit,
ease of tuning, smooth regenera-
tion. ~ The world's finest low

priced S.\W. re-
$ 5.75

ceiver. Price for
the “Two’ less
tubes and coils...

Write for reprints of articies
from Short Wave Craft, Short
Wave Radio, New York Sun;
full details, prices, etc.

(First described in ‘February Radio News and
first sold by WHOLESALE RADIO SERVICE CO.)
Here i$ 2 unit which offers a simple means for mark-
% edly improving the DX signals which ordinarily can-
¥ not be brought up to audibility with the receiver
alone, can be increased far above the threshold of
audibility  simply
by tuning the an-
tenna.

We carry complete
kit of parts for
this effective _an-
tenng tuner. ILasy
to follow, wiring
diagram makes it
simple to construct.
Complete

iﬁmfsg.ss
TG Jith %adios

lR/ reatest Catalog

\ 4 brand new 80 page supplement to our
%ﬁg\ catalog No. 55. Listing over 10,000 items.
%y\\ Qg‘\ Latest price reductions, last minute de-
[ @\ _\ velopments, etc. A Big Special Section

%

=
Ri"\%lg on Short Wave. All nationally known
\ ,-’? manufacturers’ lines listed including

iy National, Hammarlund, RCA Sprague,
9 Cornell-Dubilier, and scores of others.
Get YOUR FREE copy of this great
pew book. Save money by buying at
lowest wholesale prices!

NEW BOOK ON SOUND
SOUND. its Fundamentals and Methods of Applica-
tion tells all you need to know about Public Address.
Pages of absorbing interest, Profusely illustrated show-
ing actual installations. Written from the ground up
in easy to understand language. List Prices. Edition
is limited. Send 25c¢ to partially cover production c0st.

100 Sixth Ave., New York, N. Y. '
( ) Send me complete data on the Pretzel Bender, |
( ) Send me your new Supplement—5&5C. ]
( ) Send me Tena Tuner Kit at $8.36.

{ ) Send me Copy of SOUND at 25¢. |
NAME . e 2 Gouscll: @ 0§ I 8 Gl D F TEEEIEIE AT ST 3, ‘

City. ..

WHOLESALE RADIO SERVICE((

100 .Six.th-Avenue,’NewY-ofl-(,N.Y.r

: New Branch:
* 219 Central Avenue,Newark,N
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o —
INSULATOR

PORCELAIN
SCREW EYE

R
WATERPIPE OR
RADIATOR PIPE

ONLY

L WINDOW
LEAD IN STRIPS

BIRNBACH
All-Wave ANTENNA

LL-WAVE receivers need this dual

Aantenna system for best results. In-
creases signal strength and clarity
—reduces noises.

Kit includes doublet antenna with trans-
mission line to an all-wave coupler. Ideal
system for the reception of both broadcast
and short waves.

Easily erected. List price $3.75, complete
with all parts and instructions. rite
for Complete Data “RN-5" on Birnbach
Products.

BIRNBACH RADIO CO., Inc.
New York City

145 Hudson St.,

Loud Speakers

ORMAL efficiency 2% to 25
N watts—peak capacity 50 wattsl
BUD’S new diaphragm and voice
coil assembly assure higher efficiency
and far greater dependability! Write
for literature on units, all
aluminum, weatherproof ‘“NATU-
. RALTONE" érttm%e%s,umxc:o;i}}w,
exciters, air column horns. “'Get defails of X1V
DAY FREE ’%RIAL and INFORMATION ON OUR
NEW HIGH FREQUENCY THEATRE UNIT.

e 3

BUD '

EATURIES|

When purchasing a hizh-zrade cus-
fom buile shork ox lone wave seceiver
b that it incorporates »_genuine
B e e S R EQUENCY
stage, band spread, an cificient drawer
coil system, antennn ttunler, (‘tlecbrg_n
scills ic beat osciilator, tone control, sutomatic
coupled aeciltor ol ieel: and on oficiont superhet circuit, el
P e above features are found only in the latest custorn built
nl S TN AVE Testal INTERNATIONAL and ot a surpris-
foge Jow price. Sold directly from our laboratory with s money
back_guarantec, . SE—
FREE CIRCULAR _describing _t| ST
E{Q‘I\JERHEO'}{ o aias the latest SHORT WAVE BOOSTER!

POSTAL RADIOBIRETES
A DIO

ENGINEERING .

broadcasting, aviation and polices radio, servicing,
marine radio telepgraphy and telephony, Morse teleg-
raphy and railway accounting taught thoroughly. n-
gineering course of nine months’ duration equ1va1m}t to
three years o f college radio work. School established
1874.  All_cxpenses low. Catalog free. . B

Dodge’s Institute, Oak St., Valparaiso, Indiana

Now apply a thin coat of floor wax (not
liquid wax), and after a half hour rub it
to a polish. Do this three or four times,
and you can almost swear your case is
made of solid ebony.

The model illustrated is equipped with
a carrying lanyard, by which the aid is
slung over the shoulder like a camera.
This is a piece of %% inch black grosgrain
ribbon, fastened to the sides of the case
with screw eyes and 34 inch loose-leaf
notebook rings. If preferred a leather or
metal handle could be attached.

Now mount all parts in the outside -case,
wiring according to the diagram in Figure
2 as you go along, and soldering all con-
tacts securely. )

The headphone used by the writer was
one from a set of “Cannon Ball Dixies.”
Any light weight receiver rated at 1000
ohms or higher will do. The Trimm
“Featherweight” is excellent but if lower
cost is imperative there are the “Erpee”
and “Acme” headphones, both of which
are extremely light and inexpensive.

In operating the instrument, do not ad-
vance the filament rheostat any more than
is necessary, and always be careful to shut
it off entirely when the aid is not in use.
No volume control is included, other than
that provided by the filament rheostat and
this is only partially effective. The con-
structor may wish to improve on this fea-
ture and can do so by connecting a 50,000
ohm potentiometer across the transformer
secondary, and then connecting the grid
of the tube to the arm of the potentio-
meter.

Parts List

M-—Microphone as described in text

R—Carter type M-30-S midget 30-ohm
rheostat with switch

T—Polymet type TA-737
transformer

VT—Type -30 vacuum tube

1 tubular flashlight for A battery case as

described in text

tip jacks

four-prong wafer socket

case as described in text

Eveready No. 950 unit cells

Eveready 3-volt “pen-light” batteries

lightweight 1000-ohm or 2000-ohm head-

phone with cord and headband

Wire, screws, sheet metal, small mounting
angles, etc.

microphone

[l I SRR 3 N

Television
(Continued from page 665)

L should tune to 2800 kc¢. with about 10
mmfd. of the condenser capacity in use.
Assuming 10 mmid. of stray capacity or
a total of 20 mmfd., L should be .16 milli-
henry. The coupling coefficient should be
143, and M 023 millihenry. R should
be 10,000 ohms. Amplification per stage
will be about 24 times. The band width
should be 400 kc. The circuit will tune
to about 1500 kc. minimum, but the reso-
nance curve will be rather badly peaked
on the lower carrier frequencies.

To cover the same range of carrier fre-
quencies, but with best operation on 2100
kc.,, make L .16 millihenry as before, to
tune to 2100 kc. with about 26 mifd. of
the tuning condenser in use (assuming 10
mmid. stray capacity). Make the coup-
ling coefficient .191, and M .031 millihenry.
R should be 6000 ohms. The gain per
stage will be about 14 times.

¥or the intermediate-frequency amplifier
of a superheterodyne operating at 6000 kc.,
use 20 mmid. adjustable condensers for
the permanent tuning. Make 1. .035 milli-
henry, the coupling coefficient .094, and
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M .0032 millihenry. R should be 10,000
ohms and the gain per stage about 17
times,

A good way of measuring the values of
L and M, so that they may be adjusted by
the cut-and-try method, is to use a dyna-
tron oscillator, a calibrated broadcast re-
ceiver, and an accurately known capaci-
tance. The dynatron oscillator circuit is
given in Figure 2. The potentiometer P
is adjusted for maximum oscillation. The
capacitance C can be a 150 or 250 mid.
variable or fixed condenser for which the
capacity is fairly accurately known. The
frequency determined by L¢ and C can
be found by turning the dial of the broad-
cast receiver, with the dynatron in its
vicinity and the aerial disconnected. A
hum will be heard at one or more points
on the dial, unless the coil Ls is too small
to give an oscillation frequency below 1300
kc. The frequencies at which the hum
is heard will be the fundamental frequency
or that frequency multiplied by an inte-
gral number. Note all frequencies at which
the hum is heard; the average frequency
separation between them will be the fun-
damental frequency, or if only one point
occurs, it should be the fundamental, ex-
cept where between 1100 and 1000 kc.,
in which case it may be a second har-
monic. For example, 375 kc. oscillations
would be heard at 750, 1125 and 1500 kc.,
and 800 kc. oscillations would be heard
only at 800 kc. on the usual broadcast re-
ceiver. The value of Ly in millihenries is

given by
( 25,300,000 )
X C

where f is the frequency in kc. and C the
capacity in micromicrofarads.

To measure L, M and the coupling co-
efficient k most easily, connect the two
coils of the r.f. or i.f. transformer in series,
first in opposition and then so as to aid
each other, using the combination as L
in the dynatron oscillator. Lx will then
be first 2(L—M) and then 2(L 4 M).
Measure the frequencies obtained; call
them f: and f.. Then the values of L, M
and the coupling coefficient k will be given
by the following formmlas:

25300000 /£ 1 1
L= =il
4C £

25,300,000 / 1 1
v AR 1 )
4C T
fi—fs
k=7 ( —) approximately
i1/

The formula for the coefficient of coupling
does not require knowledge of the con-
denser capacity. The inductance values
above are in millihenries when C is in
mmfd. and frequency kilocycles.

One other matter worth mentioning is
the antenna coupling system. The method
shown in Figure 1 allows ganging of all
tuning condensers without having too much
detuning effect from the aerial, and the
shunt resistance (2R) can be made accu-
rately twice the wvalue of that used on
the double tuned circuits, which will give
proper results. Since damping is intro-
duced artificially by the shunt resistance,
the same damping effect and more output
could be obtained by using more antenna
coupling and omitting the resistor. This
is not recommended, because the damping
and tuning will change whenever the
aerial used is changed, and ganged tuning
will not be possible.

It is to be hoped that this series of ar-
ticles has given its readers better famil-
iarity with the cathode-ray tube and its
uses, together with some practical informa-
tion on its application.
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Graphs and Charts

(Continued from page 662)

meter and a 1.5-volt battery it would be
1500 ohms, etc. The range of such an ohm-
meter is from 1/10 R to 10 R. It is possible
to obtain some kind of reading above and
below this, but they are not accurate.

The second type of ohmmeter has the ad-
vantage of being especially suited to the
measurement of low resistances without
drawing a very heavy current. This is il-
lustrated in Figure 3. The unknown re-
sistance is shunted across the meter, which
alto makes the meter go down from full-
scale deflection. For higher resistances it
may be placed across the mecter, plus a
resistance, @, in series with it. The sum of
a, and the resistance of the meter we shall
call R. Then the value of X is

Rm

= ohms

n-m

where m is the reading of the meter with X
connected to the test prods and » is the read-
ing when the test prods do not touch cach
other. The same chart (Figure 5) can be
used again, but for this type of ohmmeter
use scale M (B). The sample line shows
that if the meter went down to .8 mils and
the resistance of the meter was 45 ohms,
the resistance of X would be 180 ohms. You
can extend the ranges of R and X by ad-
ding or subtracting the same number of
seros to both

A scale can be constructed for a given
ohmmeter rather easily. This is illustrated
in Figure 4. Line L represents the scale on
the meter. The same divisions and num-
bers should be put on jt. Then, in order to
¢et the ohmmeter divisions, draw two lines,
o« and b, through the ends of the scale at
any convenient angle as shown, ¢ and b
are parallel. On «, regular divisions are set
ofi representing ohms, on any convenient
scale. Next you should find a point P on
scale B so that OP equals R when measured
in the unit cmployed on a. Then draw lines
from P to the divisions on a. The inter-
sections give the divisions for the chmmeter
scale on L. This construction is good for
the series ohmmeter (Figure 2) only. For
the shunt type, the divisions of ¢ should be
put on & instead and the point P should be
taken on g in the same manner as before.
Tt will be found difficult to get to both
ends of the scale with just one position of
P. After some divisions have been made
with P in one position, the point can be
shifted, which means that you are using
another measuring unit on both line a and
5. It will be found that the scales ob-
tained by this method, for the ohmmeter of
Figure 2, resemble those for Figure 3 if R
is the same; only, they are mirror views of
each other. When another range is required,
it can be done by making R twice as large
(or 10 times as large) and then multiplying
the readings of your previous scale.

In Figure 6, two examples of completed
scales are given. One is for a 0-1-ma. meter
in the series circuit with a resistance of R
equals 4500 ohms. Its range can be ex-
tended by employing a resistance of 45000
ohms and a 45-volt battery. Then the
scale readings should be multiplied by 10.
The other scale is designed for an ohm-
meter of the shunt type, employing an
0-1-ma. meter with an internal resistance
of 30 ohms. If your meter is somewhat
less than 30 ohms you should connect some
resistance in series with it so as to make
the total 30 ohms.

Shunting the meter with a 3.3-ohm re-
sistor will make the scale lower, multiply
all values with 1. When yvour meter has
a resistance of 30 ohms (such as the uni-
versal meter) all scale values should be
multiplied by 5/3 or 1.67.

Poor Notes

(Continued from page 675)

004 second previous to the beginning of
the signal.
Waves 4 and B of Figure 4 show very

nicely the effect of fair keying conditions, |

verv good voltage regulation, and an ex-
cellent plate supply filter. The choke in
the key circuit smooths out the power
supply and also gives a time “lag” eilect
as may be seen by ¢ and e. There is,
however, a slight modulation at the be-
ginning of the signal, but no chirp or key
thump was present in the note. The cifect
at ¢ (lower wave) appears because the os-
cillographic shutter opened and closed at
this point. The end of signal which starts
at g is not shown. Also the complete be-
¢ginning of signal whose end is f is not
shown.

The choke in the keying circuit of Figure
4 was transierred to the left of the key
and another oscillogram was made. This
oscillogram is not shown for lack of space,
but the negative showed a gradual build-
ing up—thus proving that the position of
the choke actually makes a difference in
the time “lag” effect.

Figure 5 illustrates the bad effects one
may get by using extra chokes, condensers
and resistances indiscriminately. The key
circuit as shown in the accompanying dia-
gram has produced an unevenly modu-
lated wave, as may be seen by looking at
N. The note of the signal was “chirpy”
with changeable frequency. At K and P
there is a pronounced change of fre-
quency more than that of the general drift
shown throughout the wave. This can
safely be blamed on the oscillator’s insta-
bility. There is a possibility that the a.c.
voltage feeding the transmitter was varying
by a large amount. The interruption be-
tween g and f of wave m, also between j
and £ of wave N cannot definitely be ac-
counted for; however, there is a possibility
that the power feeding the transmitter was
off for that .007 second.

The circuit of Figure 6 -is responsible
for the long-drawn-out ends of the signals
which are entirely too long. The begin-
nings of the dots build up nicely, but are
a little too slow in rcaching their maxi-
mum amplitude. A total of .012 sccond is
consumed for the beginning of the dot and
03 second is used up for the decay, while
the dot’s maximum average amplitude con-
sumes .043 second.

Looking at M, it can be seen that the
wave has a 60-cycle modulation; however,
its frequency from the very beginning to
the end of the decay is constant. This type
of wave would not cause any chirps, key
thumps or clicks, but it may cause the
note to have a slight “swing.”

Keying the transmitter in the positive
“lcad” with only one choke in this same
line, the “lag” eflect was again produced
as shown in the oscillogram of Figure 7.

Wave C iz that of a dot. The time
“lag” is shown at d, which is affected by a
change of frequency, thus causing a slight
chirp at the end of the signal. Wave D is
the same except that the key was held
down a longer length of time and the
film was turning at a much greater speed;
thus spreading out of the wave resulted.
As can be seen, its frequency is steady,
but the lower part of this wave is some-
what modulated. No definite reason for
this can be given.

The filter combination of Figure 8 is not
very good, as can be seen from the record
of the wave.

In wave B, the cut-off at ¢ is much too
long. If a smaller condenser were used,
it would be shortened. The wave has a
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More AccurateTests

WWEW .||67

EVELOPED by some of the indus-

try’s outstanding engineers, the
new Triplett No. 1167 instrument is
arousing wide-spread interest. While
simply designed and easily operated, its
extreme accuracy and completeness sat-
isfy the most exacting requirements of
the professional service man.

With this new instrument, vou can
quickly and accurately measure voltages,
current, resistances and continuities
without removing the chassis from the
cabinet . . . using the cable and plug
to make the connections between the
set sccket and the tester.

The 1167 unit incorporates a direct-
reading Ohmmeter, Output Meter,
AC-DC Voltmeter and a Milliammeter.
All readings are controlled by a selector
switch.  The single meter has 1000
ohms per volt resistance. Voltage read-
ings range from 0 to 750—Milliamipere
readings from 0 to 150—Ohmmeter
readings from 0 to 3,000,000.

Four sockets take care of all tubes now
in use. These sockets can be easily and
economically - replaced whenever other
sockets with added connections are re-
quired. It is no longer necessary to
carry additional cables, plugs, etc.

YOUR JOBBER CAN SUPPLY YOU 32500

at the dealer’s net price of

Te TRIPLETT ELECTRICAL {2
INSTRUMENT COMPANY J%:
53 Main Street Bluffton, Ohio

Mail today for details

(B e o e —— .
1 The Triplett Electrical Instrument Co. I
] 53 Main St., Bluffton, Ohio |
| Gentlemen: !
| Send me catalog on Triplgtt Instrument No. I
| 1167, and your complete line of radio servic- ]
ing instruments.
| !
: Name. ... {
| Street Address . ........ ..., I
] |
Py . State o
| i ]
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the New SKYRIDER
Short-Wave Receiver

NOW—An all A.C. short-wave receiver that is just as
dependable and easy to operate as a'broadcast band set
—vyet offers guaranteed foreign reception!

No more plug-in coils or separate power packs. The en-
tire SKYRIDER is built as a unit. Modified band spread,
wide tuning range (200 to 12 meters), dual gain controls,
and a host of new features assure performance never
before attainable. All these at a new, low price.

See it at your jobber’s
or mail coupon

Write for this NEW
BOOKLET!

—-—--—-—--- l‘
I SILVER-MARSHALL MFG. CO.,
| 417 N. State St., Chicago, U. S. A, i
‘ Send new FREE HALLICRAFTERS 1
! i
{ !

SKY-RIDER booklet.

Address.....

TRIMM EXCELLOPHONE
HEARING AID

\

List i’rice 532.5@
WANTE

ONE SERVICEMAN OR DEALER
in each County to sell our new Hearing
Aid the Excellophone.

Only fully experienced, well qualified
men who are well established in their own
community need apply.

LIBERAL DISCOUNTS and exclusive
territory will be given. Send us your
name, references, and all particulars as

absoltitely only one distributor will be
chosen from each territory.

TRIMM RADIO MFG. CO.,
1528-38 Armitage Ave. Chicago, Il

SERVICEMEN!
| THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE

lr;;ton -Street

Brooklvn. N. ¥

40-cycle modulation which is undoubtedly
due to causes at the receiving end and not
at the transmitter. The waves on the sec-
ond line were made as a continuation of
the same signals (first line), and these
show hardly any modulation effects. They
do show very much better building up, as
at o0, in comparison with the poor begin-
ning ¢ of wave B. It ought to be men-
tioned that there would be no chirp in
either wave, but a slight key click will be
heard.

Figure 9 is a very interesting oscillo-
gram, for it shows the effect of the “de-
cay” with two different values of resis-
tance shunting an inductance in series with.
the key. In wave M, the “decay” d is
due to a 55-ohm resistance in shunt with
the 16-henry choke coil while the “decay”
z of lower wave is due to a 25-ohm resis-
tance. The better of the two is, of course,
that of wave M, and even this consumes
‘too much time for the “decay.”

Figure 10 exhibits a very good building
up of the wave, but the key circuit resis-
tance is too low and thus a long-drawn-out
“decay” resulted.

550-1500 Kc. DX

(Continued from page 680)

December. European stations continue to
be heard. Europe hears North American
stations reasonably well and still hears a
number of the South American stations.

February brings an improvement in the
general reception conditions which s
especially noticeable during the latter part
of the month. Inland Australian stations
begin to be received here in the United
States again, and other Australian stations
show an increase in signal strength. The
Japanese stations are better received, as
are the South American stations. The
European stations can still be heard.

March ushers in the peak season for long
range reception in the northern hemi-
sphere. Australian, New Zealand, Japan-
ese, and South American stations are now
all well received here in the United States
and Canada. New Zealand stations can
now be heard beginning about 2 a. m,
the Australian stations beginning about
3:30 a. m., the Japanese beginning about
4 a. m., and the Philippine and Chinese
stations beginning about 53 a. m. CS.T.
The Hawaiian Islands are best received
from about 1 to 3 a. m. FEuropean sta-
tions are not heard so well as before.

April continues the good reception con-
ditions here in America for stations in the
southern hemisphere.

May brings a general decline in recep-
tion conditions in the northern hemisphere.
At times Australian, New Zealand, and
South American stations can be fairly well
received in America, but Japanese and
European stations are no longer heard
satisfactorily.

June brings summer north of the equator
and marks the close of the season for long
distance reception, with generally poor re-
ception conditions during the next two
months. However, during this period
westerly stations in the southern hemi-
sphere can sometimes be heard—Australian
stations here in America and Argentine
stations in Europe.

During July reception conditions in
Australia slowly improve. Reception of
American and Japanese stations improves,
and Europeans can sometimes be heard to-
ward the end of the month. Reception
conditions in New Zealand show com-
paratively little change.

August sees a further improvement in the
general reception conditions in Australia,
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Meter Accuracy

(Continued from page 659)

cover this portion of the scale with the
accuracy rating. A reading made at the
100 point might be in error =2 volts or
2% of the indication, but a reading at the
50 point might be in error = volts, or
4% of the indication. The cramping pres-
ent on this scale does not affect the appli-
cation of the standard for accuracy. On
instruments of this type it is obvious that
deflections which carry the pointer into the
open part of the scale are required for best
accuracy.

Special scale instruments in the group
are those that:

(a) are without
(Figure 3);

(b) are calibrated in secondary values,
(Figure 4);

(c) have their markings so distributed
that zero and maximum readings do not
coincide with the zero and maximum de-
flection points, (Figure 5);

(d) have a suppressed zero reading point,
(Figure 6).

This group requires a somewhat special
interpretation of the accuracy rating
standard.

An examination of Figure 1 will show
that as far as an evenly divided scale is
concerned, there is no difference between
an error expressed as a percent of full
scale reading, and one expressed as the
same percent of scale length. In either
case the result is the same.

Figure 3 shows a scale which has no
divisions as such. The instrument on
which this scale is used is one of many
that are made to indicate when the cir-
cuit in question is properly adjusted to
some definite value of voltage, current, or
power. The length of this scale is twice
the distance along the arc traced by the
pointer tip from one end to the line at
center scale.

The instrument is calibrated at the mark
shown on the scale, and hence the 2%
tolerance applies at the mark and not as a
percent of scale length or the reading that
might be obtained at the fuil scale or end
scale position.

Figure 4 shows the scale of a typical
series type ohmmeter. A true series type
ohmmeter scale has but one arc, marked
off in ohms. The scale shown in Figure 4
is that of a volt-ohmmeter and is taken
from the Weston Model 663 volt-chm-
meter. This scale was chosen in order to
have available a uniformly divided arc
below the ohm arc, thus facilitating the
explanation made below.

It is obvious that, since the ohmmeter
scale can be added to the face of an instru-
ment already bearing a uniformly divided
arc, the method of figuring the accuracy
must be the same for both. In other
words, the accuracy of the instrument is
a function of pointer movement and is,
therefore, independent of the type of scale
used.

Like the uniformly divided scale the
ohmmeter accuracy can be expressed as a
percent of scale length. In Figure 4 2%
of the full scale range of the voltmeter
becomes one division of the scale length.
While this one division is always a fixed
number of volts on the voltage scale, it is
not a fixed number of ohms on the ohms
scale, but depends on the location of the
division along the arc.

In Figure 4, 2% at the zero ohms posi-
tion is equal to approximately .5 ohm. At
center scale the maximum error may be
equal to 2 ohms in 25, or 8%; at 1/5th
scale 12 ohms in 100, or 12%. Here it is
again apparent that the greatest accuracy

divisions as such,
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FASTEST WAY
TO LEARN

Easy, Fascinating;

LEARNBYEAR
to Be a Good Op!

The New MASTLR
TELEPLEN  Code
Teaching Machine is
actly  what  thou-
1(]5 are looking
s taught code L0 more OpPerators in past L()
years len all other '‘systems’ combined. ¥
experience needed. Ideal for begmnerefeteps
up w.pm. for ail ops. _Teleplex doesn't merely
i 'stiow” you code it IS code! You actually %
HEAR the dots and dashes, any speed you want.
% You learn code the way you'll be wsing it—by
UND! Teleplex also sends back to you; im-

possible with any other system
FREE Complete Code Course included
BOOK no cxtra charge.  Used by U,

Army, Navy, R.C.A,, AT&T Co.,
and others. Low cost, leasy terms, Jlorzez/—Baok
Guargntee. Send now  for booklet R.N.17, no
obligation. Posteard will do.

TELEPLEX COMPANY B
76 CORTLANDT ST. NEW YORK, N. Y. §

FﬂMOUS “q77’

Point to Point

ANALYZER

RRead about this remarkable new instrument
b for service men and radio engineers. 7 voltage
ranges (AC. or D.C. Voltage Raunges
5-10-50-100-250-500-1,000) Three milli-
ampere Scales (Milliamperes A.C. O-1;
D.C. O-1, 10. 25, 100). Three Ohm Scales
(0-1,000. 10.000. 100,000). No rotary switchess
1\1I self-«om:uncd in black crackle finished
ors throughout. 1%

ueenracy.  Kuife edi
strument todny, try it
performance of t lm new

your money v
NET P

List Price
JIRT .00,

sm 00 each. Kit Form. nsoo net.

each. Postage puid anywhere in U. 8.
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TRIPLETT AND WESTON METERS

AVAILABLE. SEND FOR CATALOG. Each

AUTOMOTE MANUFACTURING Co.

81 West Van Buren St. Chicago, 11,

2 P
.

R ORS

.l

OND SER

The BYRD

Ew 2 TUBE KIT

NOTHING TO BUY! 34 Detector, 33 Pen-
tode Output. Micro-Vernier dial, black
erackled finish hinged top

cabinet. St 4 eoils, 15,200 3575
m. Complete specifications,
blueprints, hardware. wire

Set of matched and gunranteed tubes. . $1.95

SEND FOR NEW CATALOG

See Our Regular Ad on page 693
ALAN RAD!O CORP.
83 Cortlandt St. Dept. 55 RN

“SUPPRESSED ¥
) I(NOWI.ED(IE OF THE "AGES

Hidden, denied, but not lost, is the miraculous ¢
wisdom of the ancients. Their methods of mental power
in achieving SUCCESS and MASTERY [N LIFE are
available TO YOU, Write for a FREE copy of the 488
“Wisdom of the Sages” ond leara how to receive this
rare knowledge. MAKE YOUR LIFE ANEW. R

Friar K. M. J.
RO‘ICRU(“IN BROTHERHOOD
SAN JOSE

FREE!?

123 Lessons In Radio,” a book on radio essentials in-
cludlng Elementary Radio Theory: The Detector
Tube; Construction of an A. F. Amplifier, a Short-
Wave Converter. and a Low-Power Transmitter;
Principles of Transmitting and Receiving; Standard
Radio Symbok Breaking Into The Amateur Game;
and other important articles, given free with 5
issues of RADIO NEWS at $I. (Canada and
Foreign $1.50).

RADIO NEWS, Dept. 345L,
222 W. 39th St.,, New York, N. Y.

New York City

is available when ranges are selected such
that large deflections are obtained.

An instrument having a 2% rating and
using a scale as shown in Figure 5 would
be considered as being within its guaranteed
accuracy il the pointer indicated within
plus or minus a distance equal to 2% of
the scale length of the true value at any
point on the scale.

Figure 6 shows a suppressed zero scale
which is also special as far as applying an
accuracy rating is concerned. The zero
deflection point of the instrument using
this scale is suppressed by winding up the
pointer spring equivalent to 30 volts de-
flection and permitting the left-hand
pointer bumper to hold the pointer slightly
to the left of the 30 volt mark when no
current is flowing. Current through the
instrument produced by the first 30 volts
in the circuit under test is not indicated
on the scale. The deflection of the pointer
produced by the additional current through
the instrument due to each additional volt
between 30 and 100 volts is greater than
would be the case if the scale and instru-
ment were adjusted to read from 0-100
in the regular way. The accuracy of an
instrument bearing a scale of this sort is
taken as a percent of the top mark value
indicated on the scale.

Amplified A.V.C.

(Continued from page 633)

high. To overcome this condition in noisy
locations the manual gain control may be
retarded and the maximum sensitivity re-
duced accordingly to any desired level
Curves B and C show the characteristics
resulting for two different degrees of re-
tardation of the manual control. In the
case of curve B the maximum sensitivity
has been reduced to approximately 1
microvolt, while curve C shows the sensi-
tivity reduced to 10 microvolts. The man-
ual control functions independent of the
automatic control and the control charac-
teristics of the a.v.c., including the “delay,”
remain unimpaired, as indicated by the
similarity in the shape of curves B and C.
The shape of curve A would, if carried out
to the fractional microvolt sensitivity of
which the receiver is capable, be similar
to B and C

In making curve A a 100,000 microvolt
signal was provided at the receiver input
and the audio volume control knob ad-
justed to provide the 3 watts output at
which the 2A5 power tube is rated. Then
the input was reduced in steps to 1 micro-
volt and measurements of the output volt-
age made at each step. As indicated by
this curve, these measurements show that
with a signal input voltage reduction of
100,000 to 1 the output voltage changed
only in the ratio of 2.75 to 1.

The “delay” action shown in curves B
and C is interesting. Curve A shows that
at 1 microvolt input the a.v.c. still has
complete control of sensitivity. In curve
B, however, the a.v.c. system begins to
lose control when the input drops to about
100 microvolts and loses control com-
pletely at around 10 microvolts. Below
this point the full sensitivity of the re-
ceiver is realized, or at least the full sensi-
tivity allowed by the retarded setting of
the manual gain control in this particular
instance.

The excellence of control indicated in the
curves of Figure 2 is unquestionable but
an even more definite and striking illustra-
tion is found in Figure 3. In preparing
these curves a signal from an oscillator was
applied to the input of the receiver, then
this original signal was attenuated in steps
until an attenuation of 1000 times was ob-
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Volume IV
Rider’s Manmual

the most
valuable
manual
ever L8~
sued.
—needed
as never

before!

77

i

10806
pages!

Y We guarantee that this manual is the most
important ever issued.

Volume IV contains the service information cov-
& ering the many special circuits used in the 1933
production of radio receivers.

The service man who believes that earlier issues

@ of Rider's Manuals have been valuable to him
is due for an awaKkening when he employs
YVolume IV.

If you own or do not own earlier issues of
Rider’s Manuals—you need Volume IV. .

& 1cis the only manual which affords coveraﬁe
of 1933’s receivers. It is right up to the
minute—inclusive of February, 1934.

The index contained in Volume IV _covers all
@ Rid>r’s Manuass released so far, . . . No duplica-
tion between Volume IV and carlier manuals.
Get your copy today! ... Now!. ..
your dealer or direct from us. . . .
@ Ssubstitutes. . . . T
Rider’s Manuals.

Volumes IV Price $7.50 Postpaid

JOHN F. RIDER, PUBLISHER
1440 Broadway B,

Buy from
r Accept no
here is nothing equal to

New York City

SHORT WAVE
and-ALL WAVE
ANTENNA SYSTEMS

You cannol get S. W. reception with an ordinary
antenna, so, for best results use the new ICA S. W,
Doublet Antenna System. It will increase 1hs
effectiveness of your receiver in picking ub weals
signaly (9)4-217 meters) which ordinarily would be
lost, due to man made static. Qur comnplete Kit Na.
659 consists of 15 ICA Insulex Transposition Blocks
8 1CA Insulex Antenns
Insulators, 1 JCA Doublet
Coupler, 2-100 ft. coils
special  enam-

Qoo tlled wire. List§
. Price CompletL

ALL-WAVE DOUBLET ANTENNA
—_—(9}-550 meters)
For use on all makes of all-wave rceeivers. Kit comprises
15 ICA transposition blocks, 1 ICA all wave coupler, 8 special
Infulex Antenna insulators, 2 coils Special 8. W 2
enzmelled Antenns wire, 100 ft. each, List Priccs a 5
O 6605 e rromeme oapememsas 2 e NeweRomer e el e oReey =) Rk —
Your jobber or favorite mail order house can
supply you with any ICA product at 40% dis-
count. If not, write us.at once.
16 WIRING DIAGRAMS FREE
Yéogcther with our Big New Specialized 8. W. Catulog. All new and valuable

data. List Prices throughout on converters, condensers, coils, ¢ hokez,
crysml holders and other quality ICA products.

..... Send me your FRFL cn.alog tobetller with 16 winng [[
din xsr ams and 8.W.

------ Send me name of nearest ICA Jobler.

110 'vous AC_FOR AUTOS

The new AUTONATOR generates 110 Volt A C Current
in motor cars, aeroblanes and from all types of engines
and motors, direct from fan belt. Costs nothing to operate. No
service—no _brushee, collector rings, commutator or wirc wou
armature, Ideal for operating. PORTABLE Sound Eqmpmeut
fo Sets, Nvon Siens. Electric Lishts, Searchliiie. Send
i (orlcomnlcw detaila.
AUTONATOR LABORATORIES, Inc. .
8444 South Chicago Avenue Chicago, lllinors
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100
PAGES

OF BIG
MONEY SAV-
ING VALUES
Entirely New From
Cover to Cover!

You Can Not Possibly
Afford to Be Without

SEND
FOR THIS

FREE
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RADIO AND Thlsk' Riallys xgluag‘l)i
AMPLIFIER
CATALOG

Your Cony To-Day.

WE - ARE HEADQUAR-
TERS FOR P.A.

TEMS. Buy Direct From
The Manufacturer and
PAY - ONLY = ON
PROFIT !

OUR LATEST DEVELOPMENT:

12 Watt Class ‘A’ Portable
PUBLIC ADDRESS SYSTEM

LRYSTAL
“PILKUP"

Features Phase Inversion (with 2-53’5) and 2-2A3
Ciass ‘A’ Push Pull Output Stage. Completely
Described in our Catalo above referred to.

AND SQUND SYSTEM TRCFITISC ’
THE ONLY BOOK AVAILABLE OF ITS KIND /
LOOSE-LEAF! Contains 64 Pages
8"x10%”. Over 150 Diagrams, Charts
and Ilustrations.
" Filled from cover to cover with real “meat’—no com.

plicated muchemnncal formulse—no theorics bhnt are
over your head—but full of

ic ope’'—a
uu'\tely lllustmted and cnrcful i :
explained. cnsel{ al book—edited for
men who, ta c thcu Public Address Work aerlously

It not only tells you WHY but shows you I
correcuy install, test, measure, operate, and mnmtum
- Systems. And_ it proudes wbundant inform
tlon for nll—the Begin the Service;
PAID Dealer—ns well un for the Peofemanal s

COAST TO COAST RADIO CORP.
<! uz) N WEST 17th ST, 3 NEW: YORK,N

on the speaker! writes Donald O'Suili~
van of Rutherford. N. J. John F.
Coleman, 158 W. 81 St., New York
City, phones our office and lets us
listen to GSB coming in on his set. M.
Hausner in  Indianapolis  writes.
*'I wired up your excellent kit and had
it working in no time. In less than
a week I have “pulled-in” 112 sta-
tions, 43 of which are distant foreign
All were received with remarkable volume and

stations!
clarity!”
‘Thesc are only & tew of the hundreds of unsol clted letters from de-

lighted purchasers we constantly receive. RE COUNT! thut's
one of the rexasons why we've beexn actually <\\.ampcd with orders for
our sensationul

Doerle 12,500 Mile Two Tube Receiver!

Results that make the novxce tingle with delight and which thrill
even tife hard-boiled “old-timer'’! Results that make the editors of
teuding magnzines and newsmpers write articles glowing with praise!

The Other Reason is VALUE!

Don't let the low price fool you! It does not mean that we have
sacrificed quality! On the enntrary, these kits are com
finest mal:ernls available—HAMMARLGND. Conden.
met—LARGE Audio Unit—CRL—Allen-Bradley—etc
coils (15 to 200 meters) are wound on polished Bakelit
heavy crystaf finished metal chassis has all holes drilted «nd this, to-
gether with the clear, plain instruction sheets and dingrams makes
construction a simple matter. even for the most inexperienced!

DRY CELL or AC MODEL 34475
THE IDEAL BEGINNER'S SET!

HARRISON RADIO CO

Complete

142 Liberty $1., Dept. N-5 New York City

L
LearnRADIOTELEVISIO

Electricity—Talking Pictures—in Los Angeles

A good job awaits you if you train immediately. Enroll with )
30.000 graduates. &u.th\ a8 2 radio repair man; television expe:
txnert broudeaster; station technician; electrielan and for ma
. 'Earn room and board while learning. help vou get job. For
hm)ted time we will allow coach railroad fare to Los Angeles. Send for
free book which gives full details about dlﬁ’erent ;obs you can qualify for,
complete course of instruction and of school
Bign and mail coupon.

o ——— e e

I” NATIONAL RADIO & ELECTRICAL SCHOOL

i Dept. RN-5, 4006 So. Figueroa St., Los A1'§eles Caiif. l
Plexs send me your big Free Book on Television, Talking Piotures,

] Radio wud Electricity.~ Also details of R. R. fare ofer. ]

H o

( tained and at each step the audio output
was measured. The purpose was to de-
termine the effectiveness of the a.v.c.
system in holding steady a signal which is
fading in the ratic of 1000 to 1, and to
permlt direct comparison with the varia-
tion in output obtained from such a signal
when the a.v.c. system is cut out.

The measurements were first made with
the a.v.c. operating, the manual gain con-
trol fully advanced and the audlo volume
control retarded to provide nominal out-
put volume (80 volts). The output volt-
age variation was as represented in curve
D Then curve E was made by cutting
out the awv.c. and retarding the manual
gain control until an output of 80 voits
was again obtained, using the same maxi-
mum signal input as before and with the
same setting of the audio volume control
as before. These two curves are therefore
an accurate picture of what actually hap-
pens at the output of the receiver when a
signal fades through a large voltage range.
With the a.v.c. the output dropped from
30 volts to 32.5 volts when the input was
reduced to 1/1000 of its original value.
Without the a.v.c. the signal passed out
of the picture when the signal had been
reduced to about 1/20 of its maximum
value.

All-Wave Super

(Continued from page 668)

three German stations. Spain, Ttaly, France,
South America, Canada, Mexico, Cuba,
Switzerland, England and Germany are all
represented, not to mention the United
States. Many of these stations came in
strong and clear enough to be of high en-
tertainment value. There was probably
no hour in the day when less than two or
three stations could have been tuned in to
provide really satisfactory reception. And
this was not a particularly good day for
short-wave reception. The location is a
good one, but not unusually so. The net
conclusion is that the receiver put on a
highly creditable performance, showing
high sensitivity, unusual selectivity (short-
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CLASSIFIED ADVERTISEMENTS

Rate 23¢c a word, name and address included.
Minimum, 10 words.

A C Gene) ator

TEN PRACTICAL and incxpensive changes convert-
ing Dodge 12-V. Xord T.A., Chevrolet Delco 6-V gen-
erators into 100-500 watt capacity A, C. generators, or
into 32-110-V D.C. motor or generator. Dodge is 500-W
self-excited, All in one hook illustrated with complete
simplified instructions and drawings for only $1. Auto-
power, 408-C S. Hoyne Ave.. Chicago.

- < i T == b
Aviation

AVIATION—Airminded Young Men interested in en-
tering the Field of Aviation as .Apprentices, Write, en-
closing stamp. Mechanix Universal Aviation Service,
Dept. E-12883 Maunsfield, Detroit, Mich.

s R
Correspondence Courses

USED Corresbondence Courses and Educational Books
sold or rented. Incxpensive. Money-back agreement.
Catulog listing 3000 baxnama—FREE (Courses bought).
Lee Mountain, Pisgah, Alab

T e L

Help Wanted—Male

RADIO SALESMEN keep money rolling in during
slack seuson. New amazing Sunshine Washer is a red
hot item. Sells in communities ywhere electricity is not
available. Does everything a high-priced washer does.
Selt at low price. Kasy demonstration. Quick sales.,
Generous profits.  Write today for exclusive {erritory.
Sunshine Products Company, 5127 West 65th St., De-
partment 300, Chlcago Ill.

S

Inventions

INVENTIONS, COMMERCIALIZED.
patented. Write,
St. Louis, Mo.

INVENTORS—Don’t risk

IR v

Iatented or ‘un-
Adam Fisher Mfg. Co., 278 Enright,

delay in Dprotecting your
ideas. Write for FREE book “How to Obtain a Patent'
and “Record of Invention” form. Prompt, careful, effi-
cient service. My success built upon strength of satis-
factory service to inventors located in every State in the

Union. Clarence A. O'Brien. Registered Patent At-
torney, 309-L Adams Building, Washington, D. C.
L~ e s o
Patent Attorneys
PATENTS.  Instructions “liow to Establish Your
Rights’* and form, ‘‘Evidence of Concebtion’’ — sent
Free! Lancaster, Allwine & Rommel, 414 Bowen Build-

ing, Washington,
PATENTS—Advice

ences.  Best results.

Coleman, Patent Lawyer,
C

and hooklet free.
Prompiness assured.
724 9th Street,

Highest refer-
Watson E.
Washington,

gy

TP gt AT
Radio

RADIO ENGINEERING, broadeasting,
police radio, servicing,

Ay

aviation and
marine and Jorse telegraphy
taught thoxoughly All expenses low. Catalog free.
Dodge’'s Institute, Elm St.. Valparaiso, Ind.-

B et A 0 1t o
Radio Servicemen

RENEW any carbon volume or tone control from 1000

to 500,000 ohms. Coat with Liquidohms—brand new

preparation—cnough for 100 controls, $1.00. Satisfaction

guaranteed or money 1efunded Johinson-Dorschel, 108
Genesce St., Rochester, N.
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wave), favorable signal-to-noise ratios and
tone quality above the average.

It was found that a good lengthy antenna
produced the best results with this receiver
when used on the short-wave ranges, al-
though an antenna of 25 or 30 feet pro-
vided good results. On the broadcast band
it appeared that an antenna length of 73
feet represented a good al! around length
(including lead-in) except where high
selectivity is an essentiai and in (hat case
a limit of 30 f{feet, including the lead-in
scemed desirable.  This reduced length is
necessary only when absolute 10-ke selec-
tivity is necessary, and then only where
the receiver is operated in the vicinity of
powerful locals.

From the standpoint of tone quality this
receiver rates well up among the top-
notchers of commercial receivers. The
solid construction of the console contributes
a mellowness, depth and solidarity of tone
which is pleasing to the ear. Evidently
considerable attention has been paid to the
problem of acoustics in designing the
cabinet.

There are two features of outstanding
merit, which will appeal to anyvone tuning
short-wave stations with this receiver.
These both contribute to the ease of find-
ing and tuning individual stations. The
first is the thoroughness and accuracy of
the dial calibration. A check of the cali-
bration through all ranges was made as
part of the test. On the broadcast band
the calibration was correct within about
3 kilocycles. Going down through the
short-wave ranges the greatest error was
found at the highest frequency range and
there did not exceed 6/10 of 1 percent. This
same error continued through the upper
half of next to the highest range and there
decreased gradually to 1/6 of 1 percent
which means that at 50 meters the inac-
curacy amounted to only 10 kc, an en-
tirely negligible factor at this high fre-
quency.

The second of these features is the gear
shift on the tuning knob. 1In general use
the reduction ratio of the tuning knobh
mechanism is normal but for critical tun-
ing of the short-wave stations a ‘‘slow-
motion” gear ratio is brought into play by
pulling out on the tuning knob.

RADIO NEWS SERVICE TO
YOU

1f you desire manufacturer’s literature
on the equipment deseribhed in this
article. address a request for same to
Ranio NEws. Department GS, 222 West
3Y9th Street, New York City.

Service Profits
(Continued from page 660)

6. CONTACT YOUR LOCAL DIS-
TRIBUTOR. Take full advantage of the
promotional and advertising suggestions
and activities fostered by the manufac-
turers and Dby their wholesale distributors.
Contact the local distributor, and get to
know the service manager. He is the
manufacturer’s service representative in
vour territory. and he is in a position to
do you some good.

You may think vou do not care to do
sales work, or it may scem hard at first,
but do not forget that making »:ore money
means work for anvone—but it can be
done. If you can double vour income from
service work through increased sales ac-
tivity, it is certainly to your advantage
to make every possible effort to obtain the
additional work and additional sales that
lead to your goal. J. R. Jackson, Service
Mandger, Philco Radio & Television Corp.

Radio Education
(Continued from page 649)

Some of these schools are resident
schools where one may go to take a course
and stay until it is completed. This is
true of both colleges and special trade
schools and other institutions. But often
there is no chance for the prospective stu-
dent to leave his city or to attend courses
at a school in the daytime. For students
such as these, there are a number of fine
correspondence courses in radio ofiered to-
day by institutions who have specialized in
this work for many years and know just
how to handle the student’s problems.

Who should study? There are cases
where engineers themselves must bring
themselves up to date by taking some ex-
tension course in a specialized field of
radio. The young student should famil-
iarize himself with radio by either a resi-
dent course or by a reliable correspondence
course. The radio operator must keep up
to date and cither a correspondence or resi-
dent course may be best suited to his par-
ticular needs. The serviceman is going to
need more radio knowledge of a technical
nature than in earlier dayvs when he was
considered just a Jack-of-all-trades. We
find that the successful serviceman of today
(and the future) is horne from either one
of two channels. Either he is a trained
technical radio man who learns the prin-
ciples of business and salesmanship or else
he is a trained salesman and business man
who makes an effort and learns radio prin-
ciples and technique. Of course, it is true
there are many servicemen today who feel
they know enough but who really would
improve themselves and their business by
more knowledge. Sometimes it is the rush
of business and sometimes just plain pro-
crastination that prevents them from
learning more about radio technique.

There are increasing opportunities for
operators of radio-telephone transmitters,
for broadcasting stations, for aviation, po-
lice, fire and other special services. These
operators must have a technical training
and there is a growing opportunity in this
field. Also the field for young well-trained
engineers is increasing, and as we pointed
out at the beginning of this short article,
there is to be a big future for the bright
voung radio engineer who has all the new
theories, principles and design data at his
finger tips!

The Editor receives many letters from
people wondering just how they should
study and where they should study to in-
crease their knowledge. And for cach one
who writes to me I suppose there are hun-
dreds, possibly thousands, who feel the
need for study but do not get started just
out of inertia. If you are interested, simply
sit down now and write me a note stating
vour needs and I will be glad to advise
you and sce that you get the necessary in-
formation regarding suitable institutions
that could furnish you this opportunity for
increasing your radio education.

One-tube Amplifier

(Continued from page 673)

the new socket. The unit is now complete.

Place the phones in the pin-jack, con-
nect the green and black wires (those in
the cable) to the No. 6 dry cells, insert
the tubes and turn on the switch. The
filaments should light. Turn the switch
off and connect the vellow wire to the
negative “B” hattery terminal, the red
one in the cable to plus 45 and the free
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THE DX GL@BE

For Short Wave
Radio Fans

The thrill of tuning in a "o : ks

far distant station will be
amplified if you locate it

on this World Globe and
measure its distance from

you. Made for the DX f{an-

not only complete and accurate
geographically but contains DX\
features to be found with no other
globe.

Great Circle Route and
Distance Finder

Tells both land and nautical
miles and by simply placing
the one end on your home
town on the globe you can tell the distance to
any broadcasting station in the world.

List of Broadcasting Stations

FREE 64-PAGE GLOBE I[ANDROOK gives list of im-
yortant  short wave broadcasting stations, with call
identification and kiloeycles; alse contains instructions
on the various uses of the xlobe, and WORLD ATLAS,
supplementing the glohe with detailed maps of con-

gested areas. Time Dial revolving at North Tole of

Globe tells instantly local time in any Dart of the world.

THE DX GLOBE is 37 inches in cir-
cumference and 12inches in diameter
stands 18 inches high. Shows in colers all countries.
islands, water areas, many cities and towns. Accurate.
up-to-date. Ntand is genuine mahogany. Formerly $16.50,
now only $9.00; pay in easy monthly installments of $1.50.

GET IT FOR FREE TRIAL—SEND NO MONEY

™~ =""MAIL THIS COUPON TODAY"“'_—‘

| c.s. HAMMOND & cO., I
I 370 Furman St., Brooklyn, N. Y.

Send me, prepald, the Hammond DX Globe for free |
| trial.  Within 10 days, I will return it in good

condition and owe you nothing or I will send $1.50 |
| as first payment, balance in five monthly payments I
| of $1.50 each—total $9.00 (or send $8.50 in_ {full

payment). (R.N. 5-34) |
I NAME. cois it cena i b ina s s ba i s aban |
: AdAress. .. .ovcvnnrusane imanasosiiasssansanestbons |
_

teLepuun
ON ANY RECEIVER

LYNCH NOISE.FREE ANTENNA SUPPLIES

—

10 Cage Spreaders or suggestions and
(List  $2.75)...$1.65 estimate on Antenna
10({;-;1:15?5 n le?cé‘; i‘& (custom - buillt) ‘lo
2.75)...8k : . 8
$ Nasy Type Insulato i"‘ '_“ee:_w."r "":"( s;“fm?
(List  $2.00)...51.20 “i‘ﬁi ‘se[l)-ﬂscemnl:';ﬂn;um
3 r — Fo a ] al |
Dell"xl'z(c\isingonplm & height and sketch of
(List  $10.00)..$6.00 location. X
Deluxe Al-Wave Antenna Kit eonsisting (l, "
cage spreaders, 20 transposition blocks, doubie

lightning arrester, 8 Navy tvpe insu-

lators. new Universal coupler and 300 7 50

ft. 1i—Mho wire (list $12.50)..... $ o

BEAT NOTE OSCILLATOR

Described in Aprit issue of RADIO NEWS

Tells you to STOP as soon as you

are tuned to a station by emittine

a whistle. Turn switeh off, whistle

disappears and station is heard at

peak. Flectron coupled, easy *

install and operate. ldeal for C.W

Reeeption. For superheteredyn:

only. Powered direet 3

from Yyour receiver. 8.95

Give make of receiver.

RECEIVERS WITHOUT PHONE JACK
Deseribed in April issue of Radio News
- provided for earphone list-
ening with PHONE RE-
CEPTOR. Installs with-
out touching receiver's
wiring. Inserting phone
plug automatically silences
speaker. Give Make of Receiver.. .Complete §3.95
WM M AL=)"
LABDORATORIES
Chiet Enginecr—Sol Perlman, E.E,, Consulting En-
glie"eergo" Antenna Problems to Lynch Mifg. Co.
647 E. 96th St., Dept. RN-4, Brooklyn, N. Y.

Heavy Duty Peerless [(l-inch ¢
Dynamic P.A. Speakers. com-
plete with (10 volt rectifier or
field coil of any impedance.
Output transformer alse includ-
ed. Wholesale Dealers’ Price
§3.75.

MELLAPHONE CORP.
Rochester, N. Y.
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NATIONAL DISTRIBUTORS OF
RADIQ PARTS AND EQUIPMENT

\J
i \%\{gen

) d‘; ) Q;y&
h A

If you are interested in RADIO you MUST
get a copy of this book.
Advanced Engineering
Sensational Designs In
RADIO SETS
AMPLIFIERS
SHORT WAVE
TRANSMITTING
ACCESSORIES
REPLACEMENT PARTS

Presented for the First time! FREE! send
for your copy TODAY.

Federated Purchaser.ine.
New York City Chlcago .
25 Park Place 331 S. Michigan Ave.

i Atlanta, Ga. Pittsburgh, Pa.
546 Spring St. N.W. 343 Bivd. of the Allies

§ Newark, N. J. Jamaica, L. I.

£ 273 Central Ave. 92-26 Merrick Rd.

Bronx, N. Y. Philadelphia, Pa.
'S345E. Fordham Rd.’ 2909 N. Broad Si

the Add—A-—Unit

- gnom W.. MASTER”

I’OWI}HFUL One-Tube A1l Wave Set to which

you can add AF and RF Stage Units at any
time. Kuch unit complete in itself, but attached to-
gether form a multi-tube set.
I_NlL_\V to foreign stations,
calls, code and trans-atlantic conversations. L

police calls, amateur
Kramer, N. Y.. reports European stations daily. J.
Gigante, B’klyn, logzged 53 stations the first dav—
and many more since.

HRILL with the ‘S W MASTER’ (described in
Radio News page 598 for April). BUILD it! It's
easy. Uses but 6 wires. Unique one-Diece metal chassis
—all ready drilled—forms_shielding panel and cabi-
net. Al quality parts. Economical operation—uses
enly one 45 volt I3’ and two dry cell batteries.
Complete Kit for 1 tube S W MAS-
TER” with ALL 4 coils (15 to 200
meters)—List  $8.50; Net price to —
Experimenters and Dealers. ., .......
Wired and ready to use—List $10. OO—Net $5.95.
Tube ’30—§.70. Headphone—§.7
ADD—A—UNIT:
Complete AF Kit—List $4.25—Net $2.50
Complete RF Kit—List $2.50—Net $!.50
AF tube ’33—Net $1.14. RF tube ’34—Net S$I.I6

Order direct from
AMPLEX INSTRUMENT LABORATORIES INC.
Designers af radio apparatus gince 1915
240 West 23rd St. Dept. R-5,

New York

1934 WHOLESALE
RADIO CATALOG

Radio Replacement Parts, Sets, Tubes and
Electrical Appliances at great savings.

WHOLESALE MERCHANDISERS, Inc.
525 N Broadway. = Now Yotk

one outside the cable to plus 135. Two
more “B” battery blocks are reqmred to
do so. This leaves one black wire coming
from the set. It should be connected to
the negative—I15%% wvolts of a- 2215-volt
tapped “C” battery. The positive side of
this battery connects to “A” plus. See
Figures 1 and 2.

The operation is now exactly the same
as before. It will be found that a low
plate voltage on the detector will make it
go into oscillation more gradually and it
then becomes easier to keep the regenera-
tive control on the most sensitive point.

Parts List
C5-—Amplex condenser, .5 mifd., 200 volts
R3—Wire-wound filament resistor, 3 ohms
R4—Carbon resistor, 100,000 ohms, 14 watt
SW-—Single-pole-single-throw toggle switch
T—Amplex No. 30 audio transformer
VT3—3-prong wafer socket
One a.f. Cha-Set section
One type —33 tube
Two 43-volt “B” batteries
One 2215-volt tapped “C” battery
Wire, hardware, etc.

RADIO NEWS SERVICE TO
YOU

If you desire manufacturer’s lxterature
on the equipment described in this
article, address a request for same to
Rapio News, Department GS, 222 West
39th Street, New York City.

The Service Bench
(Continued from page 685)

“These voltages are apparently much too
low for efficient- o eratxon, and -1 substi-
tuted a 10,000- ohm resistor for the origi-
nal 50,000- ohm umt d a variable 0-to-
50,000 ohm - resistor - “the 100,000-0hm
umt—as shown in drawing:. AdJust the
50,000-ohm resistor for best results.

“The improvement is remarkable, and
the satisfaction of my clients more than
repaid me for the revamping of the six
sets in the field.

“Hoping this helps some of the boys.”—
R. O. Lamb, Lamb Radio Service, Wil-
kinsburg, Pa.

THIS MONTH'’S
SERVICE SHOP

Proving that it’s an ill wind that blows
no one good, Harry R. Robinson—Radio,
Magneto and Electrical Service—of Shau-
navon, Sask., Canada, gives credit to the
three consecutive crop failures in his part
of the country for a lot of service business.
No one is buying new radios and the old
ones are beginning to totter and grow
weary. Mr. Robinson’s service shop is
shown in heading. Most of this equip-
ment is arranged so that it may be readily
demounted and carried as portable appara-
tus to nearby towns. The equipment is
up-to-date in every respect and most of it
has been constructed by the proprietor.
The unit in the upper center is a short-
wave transmitter, Mr. Robinson operating
station VE4DD in between service calls.

An Old Stunt—Still Good for
Those That Like It

“A customer of mine owning a Crosley
41 wanted the tone deepened to compare
with the output of a Philco recently pur-
chased by his neighbor. He objected to a
variable control. A.005 mfd. condenser
across the grids of the push-pull —45’s did
the trick, and my client is perfectly satisfied
that he is keeping up with the Joneses.”
F. Naseworthy, St. John’s, Newfoundland.

www americanradiohistorv ecom
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Rapio News ror Mary,

Ampente Model RA. Easiest way to
improve any public address system.
Remarkably life-like, Flat response
over entire audible range. Directional
quality eliminates acoustical feed back:
Write for Bulletin RA.

m Assembled, list price $26.00. Kit. $15.09

Professional in quality.  Life-like.
Special dxaphragm stretched so that
resonant point is far above audible
range. Write for Bulletin C.

Kit, $3.00

Assembled, list price $10.00.

A new series of Amperites. Automati-
cally regulates filaments _of tubes
Enables 2 volt set to operate on air cell,
:toraoe battery dry cell, etc. Write

561 BROADWAY
N New YORK

COLLEGE

Degree in 2 Years

Complete Radio  En.
gmeermg course in 96
weeks. Bachelor of
Science Degree. Radin
! (television, talking pic-
tures and the wast
electronic field) offers unusual opportunities for
trained radio engineers. Courses also in Civil,
Electrical, Mechamcal Chemical, Aeronautical En
ameermg, Business Admmlstratxon and Account-
ing. Low tuition, low living costs. World famous
for technical two-year courses. Those who lack
high school may make up work. Students from
all parts of the world. Located in picturesque
hill and lake region of northern Indiana. Enter
TJune, September, January, March. - Write for
catalog.

1654 CO? LEGE AVE. ANGOLA, iND.

—AGTUAL TROUELES

in COMMERCIAL RADIO
RECEIVERS % 85"

The author's nine years' experience.
in an executive capacity in the ser-
vice department of ane of the largest
radio chains in the country. qualifies
him as an authority on ali that per-
{ains to radio service and repair.
Ilis extensive notes on unusual but
actual troubles repeatedly found
in commercial radio sets as cn-
countered in actual field experience.
are concisely deseribed in this 200-page book
(inciudes 32 dingrams). Space does not
pertnit a fuller description, but we will be
£lad to send you the service Data on any
one radio free of an{ chai rge—nr—
examine this book at your leisure, Mo
back within ten day if not satisticd. w
pay postaze.
10 DAYS FREE TRIAL

SERVICEMEN'S PUBLlSHlNG CO

136-N Liberty St. City

THAT EXAM. WILL Be EASY To
Pass With CANDLER Complete
Home Training in CODE and
Radio Fundamentals

FREL, new BOOK OF FACTS. Contains pie- §
tures of CANDLER ™Trained Champions and &
CSCG Members. Describes 3 famous COURSES: &
SCIENTIFIC CODE COURSE, for RBeginners.
ADVANCED COURSE, for Championship Speed
and copying hehind. RADIQO TYPEWRITING
COURSE, for Skill, Speed and Accurcey.

4 cerd will

Save Time, Money and Worry!
bring new BOOK to you.

CANDLER SYSTEM CO., Dept,
6343 So. Kedzie Avenye, Chicago,

METAL - WORKING

LATHE..

New designs and mass [ro- SN

duction methods mane this

amazing bargain possible. Complete metal work-

ing lathe with compound slide-rest, improve

three-)-m chucking device, 6/ swing, 24/ overall
1, 24 1bs. Send posteard for catalog and 10

R e R e SL, balance
Ylus expreas C. 0.D. Wood turning lathe $1.50.

re Oc p f A for miliing, grinding, sanding.
s P et 3 o
AMERIGAN MACHINE & TOOL 60, Dept, N, 200 BROAPWAY
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Radio News, Dept. 345
222 W. 39th St., New York, N. Y.

Send me a free copy of the “Radio Experimenters’ Hand
Book.” 1 enclose 81 for the next 5 issues of Rapio NEws.

Name ......

Address .........

(014 JEPInnrtare—— ST 4 2 ... Sate. L. o

i |
} l
l |
| |
I| If renewal, check [J. |
I |
I |
| J
| |
i !

HY are over 10,000 copies of the “Radio
Experimenters’ Hand Book™ now in use?
What is the reason for the multitude of enthusiastic
letters received by its editors? Read the partial list
of contenis given below and note the mass of important radio

data in this valuable book. You'll want a copy yourself!

Partial List of Contents

THERE are chapters on: Laboratory and Shop Notes—wiring
hints, dynamic speakers;
Antenna Notes reduction systems,
auto-radio anlenna, tuning units; Miscellaneous Radio Experi-
ments—experimental recording, secret comnmmication, DX re-
ception lips; Experimental Circuits in Radio and Electronics—
crystal, superhieterodyne, screen grid, and all-wave receivers.

inductance mountings, doctoring
and Experiments—slatic

136 Pages of Data

ALSO, Principles of Short-lVave Reception—antenna systems,
transmiller remote control, extending receiver range; Ultra-

Short-Wave Essentials—receivers, the super-regenerator, the
Barkhausen-Kurz oscillator; Equipment for Photo-Electric

W ork—photo-cell amplifiers, making a photo-cell, time-delay
relays; Experimental Television Data—the optical system, hints
for tuning, operating data.

150 [lluslbrations

AND, Electrical Measurements—multipliers, thermo-couples,
the vacuum-tube volimeter; Resistance, Inductance, Capacity
Measurements—the parallel circuit, calibration of meters, the
Wheatstone bridge; Miscellaneous Measurements—resonance
indicators, zero-beat methods, wavelengih calibration; Design
of Radio Components—easy calculation charts, design of con-
densers, coils and power-transformers; Circuit Design Data—
microphone, receiver and oscillator design.

Here’s How to Get It Free!

. .
FHIS priceless radio guide—crammed full of useful data—

will be sent free with a 5 month subscription for Radio News
at the money-saving price of $1. Use the coupon today—the
“Radio Experimenters’ Hand Book” is a valuable addition to
any radio man’s library!

1 News

www americanradiohistorv com
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YoU/GANDEPENDUPON

A WORLD-WIDE SERVICE
from THE CENTER of RADIO
We know radic. We've been in the thick of it
from the early days. In this lifelong devotion to
a single purpose, we have built up a compact
organization of specialized experts — technicians
to approve products, skillful merchandisers to
gauge market trends, able buyers to negotiate
minimum costs, an executive staff to insure main-
tenance of the leadership which this specialization
has brought to us.

We are [ealous of our standing, proud of our
legion of unswerving friends amongst the dealers,
service men, engineers, experimenters and broad-
casters throughout the world. We are ever vigilant
to merit and keep their staunch support.

You can depend upon Allied! Deal with us in
the full confidence and knowledge that you will
be given the exact service you desire, that we
stand squarely behind the products we offer, that
Allied values are not surpassed anywhere.

Our new catalog just from the press presents
over 8,000 selections —all studied, exhaustively
chosen items, fully meeting the dependable quality
standards, the popularity requirements and the
severe measurement of value rigidly adhered to in
all that Allied offers. We welcome the opportunity
to show you this great new radio book.

Within its pages you will find every worthwhile
item required in the construction, repairing, re-
building, servicing and maintenance of all radio
receivers. It's all yours for the asking!

QUICKER, ACCURATE SERVICE

Our abundant stocks, our skilled staff and ideal operating
facilities afford you instant, accurate service. Trained radio
engineers stand ready to assist you in your service or con-
struction problems — ask this assistance freely without obli-
gation. If in Chicago, call—we are conveniently located
with parking space at the door and give you speedy service
over the counter. If a new friend, you'll learn to depend
upon Allied Service!

THE TOP IN VALUE

Technically informed buying experts effect unbeatable arranges
ments with the reliable manufacturers everywhere to the end
that Allied prices set the standards for value in this field,
Every Allied purchase represents a real saving, the very ulti-
mate in value for the worthy merchandise which is offered.
Save with us! You can depend upon Allied value!

THE RECOGNIZED IN QUALITY

You will find the recognized brands only in Allied offers:
RCA-Cunningham, Raytheon, Jensen, Hammarlund, Jefferson,
Waeston, Readrite, Triplett, Stancor, Centralab, Utah, Carter
— the very names that have. made radic —as well as our
own Special Knight quality products. We back them all with
all our resources. You can depend upon Allied-endorsed
quality!

ALL WAVE RECEPTION WITH THE
KNIGHT 8-TUBE SUPERHET

Spectacular performing, powerful RCA-Licensed 8-Tube Aliwave Superheterodyne Re-
ceiver that brings broadcast from local and the leading foreign stations on 12 to 2540
meters, equal to sets costing far more. Advanced superheterodyne cireuit, with AVC
wave band stabilization system to eliminate image
repetition and provide quiet tuning between stations.
Simple control with illuminated vernier dial accu-
ralely calibrated and with cofor cods for the five
wave bands covered. Employs the very latest.tubes
such as 37’'s, 42's, 78's and 85’s.” Beautifully
figured walnut cabinet, dark hand rubbed satin
finish, 16” high. 15" wide. 8!,"" dees. For
110-120 voits 50-60 cycle. Also available for 25
cycle and 220 volt currents at slightiy higher
prices. An amazing vatue at this special

Allied price!

Allied Radic Corp., Dept. M
833 W. Jackson Blvd., Chicago

Please send me Free your NEW 1934
Catalog.

State

[ Service Man [ Dealer
[ Experimenter
\ {7 Engineer /
N - /

MAGNETIC
SPEAKER

SPRING-SUMMER EDITION 1934 CATALOG
NOW READY-— SENT FREE ON REQUEST

Allied 'Radio

AMERICAN
BELL

Sensitive

HEADPHONES

TRANSFORMER
for 5-Tube Sets

C ORP O RATION

833 Wi JACKSON, BLVD. CHICAGO ILL.
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