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only in best two stage rf. amplifiers. Four bands.
Jensen-Silver 15" Giant electro-dynamic speaker.
| cycles.

SMASHING LOW PRICE! *

McMURDO SILVER 15-17

New r.f. amplifier equalizes gain at all wave lengths and pro-
vides in single stage, selectivity and gain heretofore available
Special
30 to 8000
Heavy welded one piece chassis, 20" by 123",

Regular
Price

SALE

rmcs$1 095_0
You Save $95.50

MCMURDO SILVER MASTERPIECE Vil—Reg. Price $355. Sale Price $199.50

DAVEGA—63 CORTLANDT ST. (N.Y.C.)

$20500

DAVEGA is America’s Pioneer
dealer in HALLICRAFTER

New Hallicrafter H-T-6 transmitter. Frequency range 1.7 to
60 M.C. Can operate on 12-32-110 Volts. Band switching,
special oscillator keying provision. 25 watts phone and CW.

DAVEGA has the most complete
Stock of RME in America

RME-70. The late development of RME laboratories is prov-
ing itself to be one of the finest communications receivers.

EASY
TERMS

Wk

NEW HALLICRAFTERS SKYRIDER SX 23: A new I! Tube Re-
ceiver with 8 Band Positions, with full coverage from 34 to .54
MC (8.8 to 556 meters), Band Spread Positions for 10, 20, 40
and 80 meter bands, Drift Compensation, Automatic Noise
Limiter, Wide Range VYariable Selectivity, new, indirectly il-
luminated Venetian Blind type Tuning Dial and "S$" meter.

Davega has the largest stock of Hallicrafter
Receivers and Transmitters in America

The DM-36.

unit.

RME engineers again come through with a fine
This unit, in conjunction with a good medium frequency
superheterodyne receiver provides the equivalent of low-fre-
quency reception on 5 and 10 meters. The DM-36 is ready for
your inspection at Davega.

DB-20 by RME. Signal
amplifier, image rejec-
tor, guaranteed to
improve any set enor-

mously or your money
refunded.

RME-49. The old standby of the com-
munications world. A receiver which
has proven itself to be dependable
and faithful under any and all ad-

verse circumstances.

RME Rack panel models. All types in stock.

Single signal 16-tube Superheterodyne circuit.

centage electrical band speed, individual

ACR-111 COMMUNICATION RECEIVER Mede toSell ¢ 0 |

Two tuned r.f. stages, constant per-
isolated oscillators, two I.F.
stages, crystal filter, push-pull power output stage and an integral power supply.

lelted

amplifier Ouaniity

$189 50

AMATE
DIVISI
63

Cortlandt St.,
New York,N.Y.

H D
H 120
HOW RD
T EMC O
TRANSMITTERS
SARGENTMARINE

ATTERSON

WORLD’S LARGEST RETAIL RADIO
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J. E. SMITH
President
National Radio
Institute

Established 25
years. He has di-
rected  the  tram-
mg of more men
‘or the Radio In-
dustry than any-
one else.

" HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY
| TRAIN MY MEN 70 MAKE

8200 TO 8300 A MONTH
OWN BUSINESS

l.ut 18 months 1 have been in

myselt, makimg between 1

“1for the
business for

amd X nrenrin 1 have NI fo thank
for v o this tiebd.””—ARLIE D,
FROBEIIN 220 W, Texas Ave,, Goose

Creek, e

$i0 TO $25 A WEEK IN SPARE TIME

U oam making from $10 to $25 a week in
spate time while still holding my regular
job s Inl(hllll\l I owe niy suecess to
N. VML RUM, 203 W. Frout
St \\\\( Canshohocken, 1.

s .
1 CHIEF OPERATOR BROADCASTING
o STATION

UWhen  Tocompleted 20 lessons, T ob-
t:nllnul my  Radie  Droadeast  Operator's
License and lmmediately joined \mnon

WMIP'C, where T an now (‘hiet Operator,”
—HOLLIS . HAYES, 85 Madison St
Lapeer, Mich.

EARNIRNGS TRIPLED BY

I. TRAINING
I have heen doing nicely, thanks to
N.IG.L Training. My present earnings are
abont  three times awhat  they  were l)e
fore 1 took the Course. | consider LL

uining rhe mu-~|
ONTA
Ny

in the world.” —l’[* iR-
Manhattan  Ave.,

Cowr se
made §$1,000
am dmng
clf now.
‘_‘_5 Slmvlmrd

ompleting half the N.R.T.
ervieing sets, and 1
fore «raduating, 1
Radio service work for  my
ASHLEY G. AL I)RID(:I‘

= Petershurg, Va.

Get My LESSON on Radio
Servicing Tips FREE

I want to prove my ‘Training gives
money-making intormation, that it is easy to un-
derstand—what  you need to master Radio. My
samiple lesson text, “Radio Receiver Troubles—

practical,

Their Cause and Remedy,” covers a long list of
tadio receiver troubles in A.C., D.C., battery, uni-

versal, auto, R. M., superheterodyne, all-wave,
and other types of sets. And a cross reference
system gives you the probable cause and a quick
way to locate and remedy these set troubles. A

speclal seetion is de-

voted to receiver
check-up, alignment,
bhalaneir neutraliz-

ing, testing. You can
zet this lesson Free
by mailing the cou-
pon,

_,.éj}@ 2‘3"@/;'?&@

%

o
il
A

s

RADIO NEWS

START A

3

| WILL TRAIN YOU

SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS

WITHOUT CAPITAL

The world-wide use of Radio has made many op-
portunities for you to have a spare time or full
time Radio service business of your nwn. Four out
of every five homes in the United States have Ra-
dio sets which regularly need vepairs, new tubes,
ete.  Nervicemen ean earn good commissions too,
selling new sets to owners of old models. Even if
you have no knowledge of Radio or electricity, T
will train you at home in your spare time to sell,
install. fix all types of LRadio sets: to start vour
own Radio business and build it up on money you
make in your spare time while learning. Mail cou-
non for my td-page hook., 1t’s Vree—it shows what
I have done for others—what I am ready to do for
you.

Many Make $5, $19, $15 a Week Extra
in Spare Time While Learning

day you enroll T start sending Extra Money
Job Sheets; show you how to do Radio repair
Jjubs. Throughout your training T send plans dlhl
diteetions that made good spare tine money—
Mi-—rfar hundreds, while learning. I send \uu
special  Radio eauipment to conduet cexperiments
and build circuits. This 50-30 method of training
makes learning at home interesting, fascinating,
practical.

Why Many Radio Experts Make
$30, $50, $75 a Week

is young—yet it’s one of our large indus-
tries.  More than 28,000,000 homes have one or
more Radios. There are more Radios than tele-
phones.  Every year millions of Radios get out of
date and arve replaced. Millions more need new
tubes, repairs, Over 0,000,000 are spent every
vear for Radio repairs alone. Over 5,000,000
Radios are in use; more are heing sold every
offering more profit-making opportunities for Radio
experts.  And RADIO IS STILL YOUNG, GROW-
ING, expanding into new fietds. The few hun-
dred $30. $50, $75 a week jobs of 20 years auo
have grown to thousands. Yes, Radio offers oppor-
tunities—now and for the futurve!

The

Radio

Get Ready Now for Your Own Radio Business
and for Jobs Like These

Padio broadeastine stations employ engineers, op

erators, station maagers and pay well for trained

. Fixing Radio sets Tn sparce time pays many

$200 to S500 a year—full time jobs with Radio

]nbbeh manutraeturers and dealers as much as
$30, &30, 875 a week. Many Radio Experts open

full or part time Radio sales and repair businesses,
Radio manufacturers and Jobbers employ testers,

J. E SMITH, President, Nationa) Radio Institute,
c.

i G Serviceing: Thstument. T
esl + the brench of leu. vhecked below
D Rd(ll() Serviee Busxne:: of WI» Own

air Wol

ts xml lqumn\cm

Retai
adeasting Station Opel dt(n
|Ll<)n Tadio Operator

C Av:
(If you have not decided whieh branch you prefer—mail coupon now, for intormation io help you decide.)

NAME. .

ADDRESS. ., ... .

www americanradiohistorv.com

Dept. 9GR, Washington,

Witk st obhigatiag me. e 1 ven Le B
The i+ Ca e anif Pemcd\ Soanal 3 hoo]\ “hout Siro Lum
R 1 1 1 thern at

v v spare
HEH I al L\L|1uxl‘ mter

O Loud Speaker Systems, In\lnllalmns and Scrvice

G /\llt(J Radio Installation and Ser

o on Opeiator

1 s ert witlh wdio Factory

1 Com 1excml Radio Htation (muxdtm

0 All-around Servicing Lxpert

inspectors, foremen. engineers, servicemen, in
sood-pay jobs withi opportunities for advancement.
Automoebile, police, aviation. commercial l(;x(li_(l.
loud speaker systems are newer fields offering good
opportunities now and for the tuture. ‘Felevision
promises 0 open many good jobs seon. Men I

trained have good jobs in these hranches of Radio.
Jobs.

Lead how they got their Moil coupon,

1 ALSO GIVE YOU
THIS PROFESSIONAL
SERVICING
INSTRUMENT
Jlore is the instrument every
Itadio expert needs and
wants — an All-Wave, All-
I'urpose, Set Serviciug In-
strament, It contains cvery
thing necessary to measuie
ACoand D.C. voltazes and
cmrent; to t tithes, re- L
sistance; adjiust and align any sct, okt or new. Tt satisfles
your needs tor professional ser 12 after vaw sraduate
__can help you make extra noney fixing sets while training.

&

You Are Trained for Television Also
With N, R. L. you tuke up Television principles
richt along with Radio nlm(‘m es — the correct
method—since Television receivers combine hoth
sight and sound. You also get more than ten text
books devoted entirely to Television,

Save Money—Learn At Home
Find Qut What Radio Offers You

Act Today. Mail fhie coupon now for Sample Les-
son and 64—1_);15."(- ook, They’re free to any fellow
over 18 years old. They point out Radio’s spare
time and full fime opportunities and those coming
in Television : tell ahout my training in Radio and
Television ; show you letters from men 1 _rmmed
telling what they are doing and earning. Irind out
what Radio offers YOU! MAIL COUPON in an
cenvelope, or paste on a posteard—NOW |

2, E. SMITH, President
National Radio Institute,
Dept. 9GR
Washington, D. C.

GOOD FOR BOTH &2acs 2ok

Troubles—
1 full tirae

ner

14x1
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WITHIN

I

OF THE EDITOR

BY the time that this reaches your

hands, summer will be upon us.
With it will come lazy days and
dreamy evenings. It is hard to keep
your face near the hot soldering iron
when Mother Nature puts on her an-
nual show. But those of us who are
in on the know will realize that during
these months, many a draftsman's
board will be creaking with the weight
-of future plans, and many an engi-
neer’'s bench will be burdened down
with laboratory models of coming ra-
dio units. For it is during this period
that the Industry plans for the coming
fall season and the winter. Summer
is far from being the idle period that
many suppose, instead it is a time of
feverish activity,—not of production of
the factory,—but of production of the
mind. Many of our best radiomen are
deep in the problems of the ensuing
year.

It is our guess that with 1940 will
come an increase of utilitarian uses
for radio. We now have our “mystic”
phonographs, and our “remote magic”
tuners. We shall see other uses for
the Hertzian wave. Control of floods,
factory units, airplanes, and ships are
just some of these uses that come to
our mind. Watch the next season, it
will see Radio grow from a Communi-
cation to a Servant of Mankind!

I

AT the Board of Directors Meeting
of the A.R.R.L. held in San Fran-
cisco this last May, some far-reaching
innovations were enacted. We are
happy to report that many of the new
propositions were advocated by R.N.
in the recent column “The National
QSO Page.” It would seem that at
last the Directorate of the A.R.R.L.
has been awakened by the member-
ship. With the initial forward strides
the Directors have made, we feel more
than compensated for the space we de-
voted to the furthering of the great
American Institution—Ham Radio. It
is now up to the members themselves
to keep up the good work.
® % XK

BONE of contention has arisen

among the jobbers and the manu-
facturers as to what is a “jobber.” It
seems that almost any Tom, Dick or
Harry is in the habit of terming him-
self a “jobber” just to get discounts

(More Earshot on page 44)

Including Articles on POPULAR TELEVISION
The Magazine for the radio amateur

experimenter, serviceman & dealer
VOL. 22, NO. 1

Contents for July, 1939

FEATURES

T
1940 RADIO NEWS “All-Pnrpose” Transmitter Receiver. . .

P T e S N S e G e

ceeeeeeeeeKarl A, Kopeizky, WIQEA and Oliver Read, WIETI $
An advanced version of a transmifter-receiver with 28 features included. A
First Part of Three.

Facsimile—Home Radio Newspaper .. ......c0vvveeeeeees 10
Is the home newspaper, received via radio, here to stay?

Serviceman®s Practical V.E.V.M. .. ... .....Arthur D. Williams 11
Build this useful and popular radio service shop instrument.

Something New in UHF Tramsmitters. .Le Roy Lindberg, WODBE 13
Describing the newest invention which cuts uhf losses to a minimum.

As T See B!, . ... i i it iitiiieeetaeneess.John F. Rider 16
Will it pay the serviceman to specialize at this time?

A Puare-Tone I12-watt P. A. System. .. .......Seymour Berkoff 18
Building a general utility high-fidelity amplifier of unusual quality.

Homemade Relays That Work. . ......Howard Burgess, WOTGU 21
Reduce the cost of your equipment by building your own relays.

Aundio Frequeney Bridge..........Chas. E. Diehl, A.B., W6EVF 27
Calculate unknown inductances and capacities with this unit.

Compact High-Fidelity Remote Receiver Control. Ernest A, Zadig 28
Remote tuning of your receiver from your arm-chair is easy.

Portable 50-Wait Transmitter. .. ............G. L Danforth 31
How the commercials design a fine field-day portable xmtr.

Three Necessities of Serviee Work.............Esten Moen 33
A serviceman gives three valuable suggestions for greater profits.

Easy to See and Worth Seeing.............M W. Thompson 37
The last lesson of the famous television series.
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What's New in Radio.. 20 QRD? .. .. ... ....... 30 Hamchatter .......... 25
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Copyright, 1939
ZIFF-DAVIS PUBLISHING COMPANY
Member of the Audit Bureau of Circulations

RADIO NEWS is published monthly by the Ziff-Davis Publishing Company at 608 S. Desrborn St., Chicago, lli.
William B. Ziff, Publisher; B. G. Davis, Editor; Karl A. Kopetzky, Managing Editor; Oliver Read, Technical

Editor, E. Stanton Brown, Associate Editor; Herman R. Bollin, Art Director; John
Director; S. L.
single copies, 25 cents; foreign postage $1.00 per year additional except

H. Reardon, Circulation
Cahn, Advertising Manager. New York Office. 3871 Fourth Ave. Subscription $1.50 per year;
Canada. Entered as second class

matter, March 9, 1938, at the Post Office, Chicago, Hlinois, under the Act of March 3, 1879. Contributors
should retain & copy of contributions. All submitted material must contain return postage. Contributions will
be hendled with reasonsble care, but this magszine assumes no responsibility for their safety. Accepted

material is subject to whatever revisions necessary to meet requirements. Payment will

be made at our current

rates upon accentsnce and, unless otherwise specified by the contributor, sll photographs and drawings

will be considered as constituting a part of the manuscript in making payment.
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RADIO NEWS

ON RADIO

911

ZIFF-DAVIS PUBLISHING COMPANY (Publishers of RADIO NEWS)
offers these authoritative books on Radio

Every cne written by an authority. Giving you in concentrated, easily assimilated form, the tested
expericnce of practical Radio men,each an expert in his field. Why not add their experience to your
own, and so increase your knowledge and earning power in this fascinating profession.

- HOW TOPASS
- RADID:
S LICENSE
EXiM I-H..i'f_‘lﬂ_ﬂs

RADIO PHYSICS COURSE (104)
By Alfred A. Ghirardi $4.00

A book that leading radio schools
thieoughout the world have chosen as the
most thorough, instructive, and interest-
ing radio hook ever written—they use it
as their basi¢ text in their own radio
courses. KExplains in easy-to-understand
Inugnage all of the essential facts about
both electricity and rvadio from simple
futidamentals to the most intricate ap-
plications. Invaluable to the radio Be-
ginner, Student, Serticemuan. 972 Dpp.,
508 illustrations, 856 sell-review ques-
tions.

TELEVISION (117)
By M. G. Scroggie $1.50

Pelevision, told in straightforward nan-
nuer, for the professional or the amateur.
A complete story of television, its meth-
o, its mechanics, and o irs physies.
Simple, casy-to-understand  deseriptions
of the fundamentals of visual contmuni-
cation.

FUNDAMENTALS OF RADIO
(113)
By F. E. Terman $3.75

Phe basie principles of radie communi-
cation, A complete trearment of the
subject of vacuwn tubes atd radio, cov-
ering the fundamentals of all important
topies and the problems etcountered in
their practical application. Suitable for
use in an introductory radio course. 458
pages, Gx4, 278 illustrations.

HOW TO PASS RADIO LICENSE
EXAMINATIONS (107)
By C. E. Drew $2.00

(Third Ldition in preparation.} A book
directed to the protessional operator.
Lixplains fully ull the questions that are
met in taking the Kederal Communica-
tions Commission’s examinations for all
classes of tadio operator. Deals with
the [tadio Act and the Federal Com-
municarions Conunission Rules and Reg-
ulations. ‘The explanation of ship’s ra-
diotelephone  and  telegraphy and  the
method of handling tralfic is oue of
the highlights.

- 4
i
e
-

Lol

i
[

RADIO OPERATING QUESTIONS
& ANSWERS (t14)
By Arthur R. Nilson &
J. L, Hornung $2.50

Over 600 questions and answers cover-
ing all radio operator license examina-
tions.  Questions are typical of those
used on examinations; answers are tull
and well-illustrated.  Includes mlorn-
tion on browdeasting, marme. aeronauti-
cal, police and amateur radio operating,
427 pages, 5%x8, 106 illustrations.

RADIO TROUBILE SHOOTER’S
HANDBOOK (!11)
By Alfred A. Ghirardi $3.00

A new kind ot servicing handbool. Iis-
sentiul data for your service jobs. A
tour-drawer (iling cabinet could haredly
hold all the mass of complex, technical
servieing  data thha t was assemhled,
tahulated, charted and indexed to make
this the greatest contribution to Radin
Sewvieing Literature ever published! 3
sections, 104 illusteations, 518 big 8§
by 117 Dpages.

PRINCIPLES OF ELECTRICAL
ENGINEERING (113)

By Timbie & Bush $4.50

The Llectrical Tnaincer. ectrical units
and electric currents.  Llectric power
and ener The computation of resist-
ance. Llectrolytie conduction. The mag-
netie current.  The magnetic field.  Tn-
duced electromotive forces. Thermionic
conduction and conduction through
gases. Diclectrics.  Many others. 595
pages. 270 figures,

Ra.sis‘f‘mcc

MZOSUYQMQHJF —
E %
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JOUN F QIR

SERVICING RECEIVERS

By Means of Resistance
Measurements (112)

By John F. Rider $1.00

Takes the guesswork out of servicing.
Ttow to use an ohnimefer in trouble
shooting, and correctly interpret point
to poinr resistance measurements.  Vastly
stmplities seviteing problems, You will
need this hook to speed unp your servie-
ing accuraey,  Let Rider show you how
to use a modern servicing procedure on
cotthblicated reeeivers, Theory abnlied to
bractice. 203 pages.

i

e

ELEMENTS OF RADIO
COMMUNICATION (116)
By lohn H. Morecroft $3.00

Kimple laws of electric circuits. I
patticulaly useful m radio contmunis
tions. General idea of radio communic:
tion,  The vacunm tube and its use
tadio telegraphy. Radio telephony. Re-
ceiving  sets.  Problems. A simblified
treatment ot principles of radio com-
munication not depending on  mathe-
matical knowledge. 286 puges 6x9.

Our book lists also present a wide variety on Photography, Aviation, Science

IMPORTANT!

Enclose remittance with order and we will

prepay postage.

Check and mail this coupon TODAY. Add to
your library the books you need, or secure in-
formation and prices on any book on Radio
you may be interested in but which is not
here listed. DO IT NOW before it slips your

mind.

Name

www americanradiohistorv com

CHECK YOUR CHOICE ON THIS COUPON

Ziff-Davis Publishing Company, Book Depariment
608 S. Dearborn St., Chicago, lllinois

Gentlemen: Please send me the books whose numbers | have encircled below.
Book No. 104, 107, 111, 112, 113, 114, 115, 116, 117,

..... [J C. O. D. (Plus Postage)

R.N.6
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1940 Radio News ”AI.L\

by KARL A. KOPETZKY, WOOEA and COLIVER READ, WYETI
Manugipg Editor, RADIO NEWS Technical Editor, RADIO NEWS

INTERESTING FACTS ABOUT THE

Everyone said that it could not he done. 1940
. . . RADIO NEWS “ALL-PURPOSE”
but finally a umnit was designed and con- TRANSMITTER-RECEIVER
structed that included almest everything The unit_contains:
305 different t&grminal connections.
any operator. ham or professional. wants 54 different controls.

12 different relays.
40 control knobs. -
14 meters.
25 switches. T,
3 pilot lamps.
13 indicator plates.
3 input plugs.
33 tubes.
4 erystals.
7 25-watt light bulbs.
3 generators—equalling 1000 watts
of 115 v. AC.
34 wransformers and chokes.
and:
it weighs over a 14 ton.

The unit was built in about 600-man
hours, and is valued at $5,000.

*

OUTSTANDING FEATURES OF
THE 1940 RADIO NEWS
“ALL-PURPOSE”
TRANSMITTER-RECEIVER

. Full operation from 115 v. AC or
DC.

. Automatic keying.

. Automatic voice-controlled carrier.

. Two types of CW monitoring.

. Complete *phone monitoring.

. Complete manual control if de-

sired.

7. Handset-microphone-loudspeaker
operation as desired.

8. Push-to-talk operation.

9. Peak limiting modulation.

10. Modulation percentage indication.

11. 6-band superheterodyne included.

12. 160M-10M band operation.

13. Choice of ECO or Crystal exciter.

14. 100 % safety & overload factors.

15. Overload & Underload protection.

16. Audio cutoff for QRM conditions.

17. Automatic bias supply.

18. AC or DC operated relays.

19. Commercial construction through-
out.

20. Phone-CW switching.

21. Fully metered circuits.

22. Fixed neutralization.

23. 200-watts input on all frequencies.

24. Automatic antenna changeover.

25. Matched receiver input to 73 ohm

transmission line.

*

'

SN U R N
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PURPOSE” TRANSMITTER-RECEIVER

"N the forty-six years, total, during

which time the authors have

- watched transmitters and receiv-
ers come and go, it has always seemed
{hat the one in their possession laclked
certain [features which were to be
found ecither in commercial rigs, more
advanced amateur rigs or in the ex-
perinienter’s shop.

For several years the idea of putting
all of the features found in these three
classifications in onc cabinet has tit-
illated the iancy and imagination of
{he writers. After much research in
pouring over the bhooks, burning the
midnight oil, the fundamental circuit
was evolved. Using this as a starting
place, improvenments were added and
features included until the 1940 Rabio
NEWS ALL-PURPOSE TRANSMITTER-RECEIV-
kR was created.

Before going into the technical de-
tails, which should cnable any ambi-
{ious radio man to duplicate this unit,
it may be well to consider some of the
features used and the reason for their
inclusion.

The consideration of 110 volts d.c.
operated transmitters has always been
vexatious for that amateur or profes-
sional operator whose very location
made access to 110 volts a.c. lines im-
possible. This situation is prevailing
in certain of our citics and on a great
many of our ships, both commercial
and pleasure type. The first condition,
therefore, to be met was to make a
{ransmitter operate equally well from
110 volts a.c. or d.c. In this way the
unit could be moved {rom shore to ship
and vice versy without any change in
circuit and without sacrificing its use-
fulness during those months in which
either one or the other type of voltage
was not available.

The 1940 Rapro NEWS ALL-PURPOSE
TRANSMITTER-RECEIVER When operating
from 110 v. d.c. mains provides a fully
modulated signal of 200 watts input
to the final Taylor T55. This is not to
be considered the usual portable a.c-
d.c. power, especially when one con-
siders that this means an 800 watt sig-
nal at 100% modulation. To have in-
creased this power, for example, to
400 watts would have been impracti-
cal. In the first place the reccived
signal would only be 1/7th greater
than the signal of the 200 watt trans-
mitter; and in the second place in or-
der to make a 400 watt input available
at the final tube, the generators would
have to bhe able to deliver 3 kilowatts
of power instead of one. The amateur
has not yet found out that the ratio
of increase of “source-power’” does not
rise in direct proportion with the gain
of input to the r.f. stage. Thus, it
would take 3 kilowatts of generators
for 400 watts and almost 9 kilowatts

of power for 1 kilowatt of 1009% mod-
ulated input. It has been long
known that 200 watts of signal effi-
ciently placed in an antenna and al-
lowing for the usual efficiency coefli-
cient in the final stage will “go as
many places” as will a kilowatt, espe-
cially in the ultra high frequency
bands.

Automatic keying, the joy of every
commercial operator, has been added
so that the c.w. man need not throw
a switch: merely sending a few dots to
put the carrier on the air. Automati-
cally, when he finishes his transmis-
sion. the receiver comes on and the
carrier goes off.

For the telephone operator, the
counterpart of automatic keying is
provided in the voice control carrier.
The VOX system which makes this
possible is fully described later.

The choice of the RME 69 recciver
enabled us to include c.w. monitoring
as an additional feature. C.W. moni-
toring is also provided by listening to
the buzzer normally used to activate
the VOX system in the automatic key-
ing setup. Following some of the lat-
est trends in phone transmission audio
peak limiting, push-to-talk operation,
telephone hand set operation, and mod-
ulation percentage indicating were all
included.

We have always wished to be able
to jump not only from band to band,
but also within each band and so the
choice of crystal control or eleciron
coupled control by means of a Meiss-
ner Signal Shifter was provided. By
choosing the coils carefully, continu-
ous coverage was offered from 160 me-
ters through 10 meters together with
variable crystal control in the 20 meter
'phoneband. For protection’s sake, both
overload and underload relays (Guar-
dian) are used and a fixed bias supply
using a single RCA84 rectifier tube
is placed in the grid circuit of the final
T55 tube.

Considering the bias on the final T35,
commercial practices were adopted. It
is only necessary to bias the tube to
that stage which is less than the rated
dissipation of the tube itself, figuring
the bias for the tube without excita-
tion. Naturally, with excitation the
bias should be at least twice cutoff
for proper Class C operation. The
bias, therefore, was a combination of
bias pack operating independently of
excitation, and resistor operating only
when there was excitation. The 45 v.
automatic bias supplied by the RCA84
rectifier was more than enough to
limit the plate current of the tube to
a figure within the rated dissipation as
stated by the manufacturer. With ex-
citation, this 45 volts plus a voltage
drop across the resistor creates suffi-
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prominent

(L), explains the works to the
leader,

band Bob Crosby.

Ed WOHPW Kelly, Stancor engineer, was
a constant visitor during the building
of the various power components.

A

Bt £ o

The speech amplifier is complele unig
with its peak compression built in.
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A Triplett Ohmineter, Model 666H, was

the only instrument used for test.

cient bias to operate at twice cutoff.

Long ago it was discovered that au-
dio frequencies of less than 2500 cycles
in amplitude had a better opportunity
to “get through” the QRM than those
rising to the usual amateur’s goal of
10.000 cps. This audio cutoff is made
by means of an audio tone control on
the speech amplifier.

During the actual construction of
the transmitter, which took over 600

hours, every effort was made to do a
GENERATOR ASSEMBLY

P @5

00O .
(0L CRD)

350W.
PIONEER ﬁ Tl" PE.SIDE

ISOW.
JANETTE

Symmetrical layour was a big fea-

operaling but also from a technical
standpoint. Impedances are carefully
matched. Contrels, while numerous
on the panel, are few in operation.
The authors believe that the unit
at once represents a visible proof of
the development of radio by the ama-
teur fraternity to the stage where it
can match the best that the commer-
cials can put out in a rig of similar
qualifications. All of the circuits used
have been at one time or other devel-

ture in the power supply chassis.

UNDERLOAD CONTACTS
-~

MOD. PWR. SUPPLY

2-886 Jrs.

STANCOR C1402 HICC0)
====—  OHMITE SoM
100W.

One choke will do for modulators.

There’s no wasted space under the
chassis of the speech amplifier.

indicated that a.c. relays could be made
to run from d.c. current and the man-
ner in which this is accomplished is
explained later. By putting the relays
on the d.c. voltage, when using d.c.
input, the 40 or 50 watts required to
run them could be saved.

It must be remembered that in a d.c.
installation where one manufactures
one's own a.c. voltage, every watt
counts and the problem becomes one
where a savings of one or two watts of
a.c. is serious and worthwhile. Power

oped by amateurs and it is to their
credit that they can be so joined to-
gether as to create a transmitter-re-
ceiver which has so many varied and
different uses.
CONSTRUCTION
General Information
The amateur operator has long fol-
lowed certain general set-forth ideas
in the construction of the various com-
ponent units which make up his trans-
mitter. Much can be learned by fol-
lowing the general procedure used by
the manufacturers of marine and com-
mercial radio transmitting equipment.
Compactness is the keynote of this lat-
ter type of construction and mecha-

STANCOR 30i2P
FINAL PWR. SUPPLY
TORLYS,

i
ST?NCOR \

cl402

OHMITE 50M AL
100W.
+1000

Cl412
P —
STANCOR 3025

Three generators distribute the load.

real commercial job. At first glance
it will seem impossible to have placed
all of this equipment in a 5% foot
cabinet (Par Metal). But not only was
this done, but there is an excess room
of about a foot to a foot and a half
left over. Having inspected many
commercial rigs we were impressed by
the fact that our professional breth-
ren did not “scrawl their equipment
all over the map” and we intended to
copy their style.

Research in the relay department

MEISSNER SIGNAL SHIFTER $-1001

Ye KO- AG line In pomamition
contand by “Sronaty” vk

The ECO is commercially built.

8

This is a wholly orthodox hookup.

nical details are carefully planned in
order that the assembly be one of
rugged and foolproof design.

As mentioned earlier, the entire
transmitter and receiver will operate
both from 110 volt, 60 cycle, a.c. and
from 110 volt d.c. Reference to the il-
lustrations will show that the lower
compartment houses the three con-
verters, one of which is a heavy duty
type rated at 550

factors of transformers enter into the
problem and it will never pay in this
type of installation to use a trans-
former whose current carrying capac-
ities are exceeded and waste valuable
wattage in heat.

Briefly reviewing the uses to which
this transmitter-receiver can be
placed, it was found that it meets the
usual requirements for the following
services:

1—As a ham rig.

2—As a ship-to-shore marine rig.

3—As a commercial c.w. rig.

4-—As a short wave broadcast

transmitter.

5—As an airport transmitter-re-

ceiver.

6—As a military service transmit-

ter especially for use with the
Navy where 110 volt d.c. is
available and on those ships
(believe it or not, the Army
operates ships) of the Army
which do not have 110 volts a.c.

The efficiency quotient of.the entire

unit is remarkable, not only from an
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watts, one of 350
watts and one of
150 watts output
rating. By dis-
tributing the
whole load to the
three generators,
all will work at
best possible reg-
ulation.

It is extremely
important that
the generators be
supported on a
shock-proof
mounting. This
has been accom-
plished by using
a live sponge
rubber mat
which is 1” thick.
Vibrations which
nominally would
be transmitted to
the cabinet are
now confined to
the wunits them-
selves.

The half-way mark
of construction.
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The four Ward-Leonard controlling
relays are mounted on a sub-chassis
which measures 7”7 x 7" x 2”7, and are
completely wired, together with the
25-watl lamp bulbs in series with coils
io lower the current for 110 volt d.c.
operation. When operating from 110
volt a.c. supply these bulbs arc re-
moved and are replaced with 5 ampere
fuses which are effective shorts, at the
samc time providing adequate protec-
tion to the relay coils. Amphenol
female receptacles are used together

STANCOR A3829 2-~TZ40's  STANCOR A4704

O'TORF. .

O

O

O

o- STANCORP40YI

O

-
The modulators muke a compact unit.

with rubber insulated adapters to hold
the 25-wait lamps so that they may
be removed by the wusual plug-in
method.

Inasmuch as the main control panel
is the heart of the power supply sys-
tem, it was located where it would
be accessible for wiring to the various
units. This has bheen done by first
mounting all of the individual switches
to the panel and by mounting {erminal
assemblies by means of brackets to
the rear of the assembly where all
inter-connecting leads may be secured
with a screw driver. It is extremely
important that the terminals be iden-
tified by either numbers or by using
paper tags as no wiring takes place
before ail of the units are mounted
within the cabinet and connections are
casily florgotten.

To the left, looking at the rear of
the bottom deck will be seen an auto-
former which is used to control the
voltage coming from the 550-watt
generalor. This unit is made variable
from the front
panel and is
driven by means
of a flexible cable
which is of the
type used by the
commercial man-
ufacturcrs and
may be obtained
from the S. S.
White Dental
Manufactur-
ing Company. Di-
rectly in back of
the autoformer
and on the same
side of the cab-
inet is mounted a
small 9”x5” chas-
sis which con-
tains the female
plug assembly
together with the
necessary ter-
minal strips. The
main line cord
coming from
either the 110
volt a.c. or d.c.

Almost finished, it

looked like this!

Literally, the work went on day and night.

Paper development was the least

part of the job, while the greatest labor was in interconnecting the units.

cily main is plugged into thc input
receptacle on this box and by means
of plugs il is possible to arrange the
connections so that cither a.c. or d.c.
will be applied to the transmitlter. It
is well to color-code or otherwisc iden-
tify these various rcceptacles and to
keep the d.c. coils isolated from those
used on a.c.

The main controlling switch wiring
is located directly back of the switch
assembly on the front panel above the
three pilot lamps. The green bulb
serves as an indicator to show the
operator when the 150-watt gencrator
—the amber when the 350-watt—and
the red when the 350-watt generator
is running.

One of the most important consid-
erations as far as wiring is concerned
is the size or diameter of the connect-
ing leads. It must be remembered that
when operating on d.c. the load to the
generators will require the use of
ecither solid or flexible wire, which
should preferably be of the Number 10
gauge, as any IR drop caused by re-
sistance would tend to lower the over-
all efficiecncy of the converters and
cause a diminishing of output.

Liberal use of spaghetti tubing will
prevent shorts where wiring Iis
crowded. The constructor of this type
of equipment will do well to color-code
the wiring as regards to the different
types of current, namely—AC and DC.
In this way proper reference may be
made to either typc of current and
wiring will be greatly simplified by
following the above procedure and mis-
talkes will be less likely to occur. Pro-
vision for bonding of the cables should
bc made in the form of metal straps.

Directly above the three converters
and mounted on the back edge of the
first shelf is located a series of ter-
minal lug assemblics which connect
by means of cable to the relay control
box. It is possible to remove the en-
tire assembly consisting of the control
box and the terminals by loosening the
two screws which hold the latter and
by taking out the three insulated
screws which mount the control box.
Between the inside of the cabinet and
the metal box is mounted a live sponge
rubber strip. The purpose of this con-
struction is to eliminate the chatter
which is to he expectcd when power

(Pse QSY to page 54)
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- adio Newspaper

O 1e

To go to sieep and wake up with
your daily paper all printed via
radio. is the goal of faesimile.

LTHOUGH much has been writ-
ten and much ballyhoo has at-
-tended the development of fac-

simile and its use in the home, it was
not until recently that the technical
staff of Rapio NEws was able to get
hold of a commercial job and make an
actual field test in a home other than
the laboratory. While no circuit com-
ponents are included in this article, it
is believed that sufficient information
is given on what may be expected at
the present time from the facsimile
situltion.

The Mutual Broadcasting System
maintains a facsimile chain which
operates Friday night and here in Chi-
cago a one and a half hour program of
facsimile is transmitted over WGN
from 1:00 until 2:30 A.M., local time.

The receiver on which the Crosley
Reado was placed is an ordinary broad-
cast set with extra wide AVC action.
Connections are made in back of the
cabinet to the Reado and a time clock
automatically turns on the facsimile
at 1 o’clock in the morning when set.
This time clock turns off both the
Reado and the receiver at 2:30.

Reception has been excellent locally,
and a strip showing the exact repro-

oo i oo Mg

. .ﬂ_/.-\'-mwuu Il

duction is to be found on the page.
Because of the experimental nature of
the FCC license granted the chain, the
information broadcast is rather unin-
teresting from-any angle except a tech-
nical one.

The usual transmission consists of
cartoons, photographs, weather maps,
base-ball scores and public spirited
health topics (tuberculosis and cancer
prevention campaigns).

The stylus, visible directly above the
roll of paper in the lower picture,
moves across the paper recording the
signal in black whenever an electrical
impulse is sent from the transmitter.
Since this impulse is transmitted by
means of a photo-electric cell and a
beam of light and since the transverse
movement of the stylus is kept in step
with that of the beam of light, the fac-
simile reproduction exactly matches
the rate from which the transmissions
are made. Photographs, especially,
come through very well.

In transmission, a 4-inch wide copy
is scanned by a small spot of light
1/100 of an inch in diameter at the rate
of 1/100 of an inch of copy (length-
wise) per second. This light striking
the paper is absorbed by the black

Installed, facsimile sets take up no
more room than a good broadcast set.

The printer is automatic in epera-
tion, and requires little attention.
characters but reflected from the

white background, striking the plate
of the photo-electric eye mounted in
the small black cartridge above the
light. In this way the electric eye dif-
ferentiates between black and white
as it generates electrical impulses.

(More facsimile on page 48)

anroena Less

J
i

MOTOR JUNCTION
BLOCK
m
024 STYLUS

SPECIAL

PAPER\ '

ARM ——

)

SWITCH
JACK '/

.

Circnit diagram of the printer, above, and the receiver,
The latter features a wide-swinging, excellent AVC.

right.

LI CROSLEY
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Front view of the unit as constructed.

P NHE resistance of a properly de-

signed vacuum-tube voltmeter is
- - many megohms, as compared
with several thousand ohms in ordi-
nary voltmeters, and only twenty or so
thousand ohms in the new high sen-
sitivily meter movements. Therefore
losses and inaccuracies are completely
eliminated and there is no additional
voltage drop introduced to distort
circuit conditions. The V.T.V.M. is,
therefore, widely adapted to potential
measurements in circuits of high re-
sistance.

The vacuum-lube voltmeter to be
described uses the rcflexed arrange-
ment, and the circuil was originated
by Mr. Mark H. Biser, of Capitol Radio
Engineering Ins., Wash. D. C.

Construction Details

There are scveral ways in which the
v.t. voltmeter may be constructed sat-
isfactorily other than the one to be de-
scribed. Especially where there may
be many applications involving the
measurement of r.f. currents, where
the input capacity must be kept low,
the “goose-neck” construction is rec-
ommended, here the r.f. by-pass con-
densers C1 and C2 should be located
at the base of the 6C6 while the a.f.
by-pass C3 can be located in the supply
unit.

In actual constiruction the higher the
supply vollage the more range of the
meter or instrument. There should be
a drop of 200 volts across R1 for the
plate and target voltage of the 6ES.
The remainder is used for bucking
voltage (wilh exceptlion lo the approx-
imate 30 volts drop across R2 and R3
for initial bias on the 6C6 and 6ES).
It can be scen that the supply voltage
must be rather high as this limits the
maximum voltage the instrument can
measure. The range may also be ex-
iended by inserting an additional d.c.
bucking voltage in the cathode return

circuit of the 6C6 indicated at point C
in the diagram.

It is necessary that the total supply
voltage be 430 to 450 volts if the max-
imum range of the v.t. voltmeter is
not less than 200 volts. As the power
supply has to furnish only a small
amount of current, approximately 20
ma., the 4000 ohm resistor and 16 mfd.
condenser is sufficient filter in most
cases. However, a small choke may be
used, if it is found necessary to keep
the fluorescent screen or target from
flickering. Half wave rectification was
employed in order that a small re-
ceiver power transformer might be
used.

If a maximum range of 100 volts be
sufficient the supply voltage can be re-
duced to 350 volts; however, the volt-
age drop across R1, R2 and R3 should
not be changed. This will necessitate
changing R4 to 5000 ohms in place of
10,000 ohms, and the entire 100 volts
being subtracted from the bucking
voltage only.

For fine adjustment and measure-
ments at low voltages a 100 ohm poten-
tiometer R5 is placed in series with R4.
This low of a resistance so connected
gives negligible change in bleeder cur-
rent to offset the original reference
setting of the “magic eye.” Care
should be taken so that the total buck-
ing voltage never excceds the range
to which the meter is set. In order te
obtain a more or less fool-proof low
scale of 5 volts, where damage to the
meter is most likely to occur, a small
push button was inserted in series with
the multiplier resistor which will have
to be depressed before there will be
any deflection of the voltmeter. Then
should the selector switch S1 acciden-
tally be turned to the low scale when
the bucking voltage is high, no danger
will occur. .

Theory of Operation

It is necessary that the manner of

the operation of the v.t voltmeter be
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V.I.V.M.

by ARTHUR D. WILLIAMS

Shenandoah, Iowa

A valuable instrument for the
radieman. This is another ver-
sion of the often used V.T.V.M.

thoroughly understood if it is to be
used to the greatest advantage. For
the initial adjustment; first short-cir-
cuit the input terminals A and B; then
set R4 and R5 to minimum or positive
end of their voltage range. Because
of the high resistance of R6 the plate
current of the triode connected 6C6 is
practically cut off. This gives about
15 volts drop across R6 which is re-
quired to reach approximate cut-off of
the 6C6. Or the cathode end of R6 is
approximately 15 volts positive with
respect to the other end (point x).
The potentiometer R2 (reference set
control) is next adjusted so that the
voltage difference between the cathode
of the 6E5 magic eye tube and point x
is approximately 23 volts. Thus, this
23 volts bucks the 15 volts drop across
R6 and effectively put a negative bias
of —8 volts on the grid of the 6E5. This
closes the fluorescent pattern to the
point where it just starts to come to-
gether. If the pattern is inspected very
closely it will be noted the scissor like
action of the over lapping. It is during
this scissor like action of the over lap-
ping that one can find the best ‘“‘refer-
ence setting” of the pattern. It is this
which is used as the ‘“zero” setting for
all v.t. voltmeter measurements. In
practice these voltages need not be
measured, the only initial adjustment
being the setting of R4 and R5 to mini-
mum, and R2 set at the reference point
on the pattern of the 6E5 cathode ray
tube.

Assuming now that all initial adjust-
ments have been made we will proceed
to measure voltage applied across the
input terminals A and B.

Any a.c. or d.c. vollage applied to
the grid of the 6C6 will cause the plate
current to increase so that the IR drop
across R6 will increase by an amount
substantially proportional to the peak
applied voltage. The 6C6 acts similar
to that of a simple diode detector when
a.c. voltages are being measured.
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Rectification takeés place on the posi-
tive half cycle, the condenser C. being
of high capacity holds the d.c. voltage
developed across R6 at practically the
peak value of the a.c. Because of the
high-resistance circuit across C. it
. must have a very low power factor or
low leakage. A good paper condenser
was found to be satisfactory. The
value of Cl depends on the frequency
of the voltage being measured. The
lower the frequency the higher the ca-
pacity of C: in order to hold the d.c.
voltage developed across R6 at the
peak of the a.c.; a value of 4 mfd. is
good for frequencies of 60 cycles per
second or more. When measuring d.c.
voltages the grid of the 6C6 or prod
“A” must be connected to the positive
side of the voltage source.

It may be in order here to complete
the explanation by means of a simple
example of a measurement made with
the v.t. voltmeter. Let us assume that
we are to measure the screen voltage
on a tube. After the initial adjust-
ments have been made as outlined
above, test prod “A” is connected to
the screen connection and prod “B” to
the ground. This momentarily swings
the grid positive on the 6C6 and the
plate current increases causing the IR

The complete unit
dismounted and
laid out so that
the method of as-
sembly can be
seen. The instru-
ment is portable.

%

drop across R6 to increase practically
proportional to the screen voltage
under test. It can be noted now that
the pattern on the 6E5 is no longer at
the ‘‘reference setting” but will have
completely opened due to the fact that
the bias on its grid will have changed
to some positive value. Now the po-
tentiometer R4 is increased (arm ad-
justed toward the negative end) until
the pattern on the 6E5 closes to the
original ‘“reference setting,” R5 being
used for the fine adjustment. After
these adjustments the selector switch
S1 is set to the proper scale of the d.c.
voltmeter “V” which gives the true
value of the screen voltage. This
gives a direct reading because R4 and
R5 simply introduces a bucking vol-
tage egual to the increase in IR drop
across R6 which is equal to the un-
known voltage across the input prods
A and B. Therefore restoring the
original bias to the 6E5 as noted by the
initial reference setting of the pattern.
The d.c. voltmeter is of the 1000 ohm
per volt type.

Resistor R7 in series with the grid of
the 6E5 is wvery important. Because
any voltage above 8 volts across AB
will drive the grid of the 6E5 positive
until R4 and R5 are adjusted to buck

this voltdge. If it were not for R7 to
limit the grid current due to its auto-
matic biasing, the 6E5 would likely “go
up in smoke” because of excessive grid
current.

Accuracy

Here a human factor or care of ad-
justment of the “reference setting” of
the pattern on the 6E5 before ana
after the unknown voltage is applied
will determine the accuracy of the in-
strument, as well as, accuracy of the
d.c. voltmeter being used. The d.c.
range from 25 to 200 volts gives an ap-
proximate accuracy of plus or minus
1 volt. The scale .5 to 5 volts will have
an accuracy of plus or minus 0.1 to
0.2 volts on measurements of d.c. volt-
ages. A.c. voltages seem to give a
constant error from 0.5 to 1.5 volts;
being on the low side of the correct
value. This is probably due to the ef-
fect the negative cycle of the a.c. has
on the static characteristics of the
plate current of the 6C6. As the error
in voltage is more or less constant
therefore the percentage error be-
comes less as the higher the a.c. vol-
tage being measured. So it may be de-
pended on as being quite accurate at
high a.c. voltage readings. However
this should not discourage being able
to read low a.c. voltages because with
a variable source of a.c. current and an
ac. voltmeter it may be calibrated.
The calibration can, if desired, be made
in terms of r.m.s. voltage instead of
peak a.c. It may not be amiss here to
point out that invariably the voltage
indicated by the d.c. voltmeter “V” is
in "terms of either d.c. or peak a.c.
However the r.m.s. value may be
readily found from the peak value hy
multiplying it by the factor .707 (as-
suming a fairly good sine wave).

—30-

R,—10,000 ohm, 10 w.
Rs+—1000 ohm wire-wound linear potentiometer.
Rz—3500 ohm, 2 w.

tiometer.
R;—100 ohm wire-wound linear potentiometer.
Re—2 megohms, V5 w.
R—100,000 ohms, 1 w.
Rg—1 megohm, V5 w.
Reg—4000 ohms, 10 w.
Rig—5000 ohms, V5, w. Selected resistor.

R—10,000 ohm, 10 w. wire-wound linear poten-

R;—100,000 ohms, V5 w.
R:—250,000 ohms, 1 w.
Ri:—See Below.

C,—0.01 mfd. mica, 300 v.

Cy—0.01 mfd. mica, 300 v,

C.—4 mfd. paper, 400 v. (low leakage).
C,—0.1 mfd. paper, 300 ».

C;—16 mid. 500 v.; Electrolytic.
Cs—0.01 mfd. mica, 350 v.

C+—8 mfd. 350 v., Electrolytic.
Cy—See Below.

} Selected resistors.
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“V”—1 ma., d.c. meter.
Swl.—4-pole selecto-switch.
P.B.—Push button.

For the measurement of a.c. when superimposed
on d.c. such as measuring the ripple in a power
supply a blocking condenser Cs and grid return
resistor Rz will be necessary. Ri3 may be a value
of 10 megohms; Cg will depend on the lowest fre-
quency to be measured a value of 0.01 mfd. being
sufficient capacity for 60 cycles per second or above.

HoM.AC


www.americanradiohistory.com

1"

-/ /.

" ‘ransmitters

by LE ROY LINDBERG. WODBE

Chicago, Illinois

Utilizing the sprimg properties of a copper

coil, plus the insuladion of glass. WODRBE has

evolved a mew type of u.h.f. transmilier unit.

‘N the last year tremendous strides
have been made in the utilization
- - of the ultra high frequencies.

The ten meter amateur band activ-
ity is increasing faster than any other
of the bands. Airlines are landing
their planes blind by the use of ultra
high frequency beams. Television is
about to be introduced to the public.
The medical profession is using the
heating cffects of the ultra high fre-
quencies lo curc many ilis. To sum it
all up, it appcars that we are on the
threshold of a new era in the use of
these frequencies.

However, with all this activity on
the ultra high frequencies no great
change has been made in the all im-
portant {uned circwit. It is a well-
known fact that losses increase
greatly at the higher frequencies and
yet we see many plug-in coils, con-
densers with contact joints, and nu-
merous other losses still in use today.
In order to get the best results on the
ultra high frequencies it is imperative
that special apparatus be used. It is
the purpose of this article to introduce
a new piecce of apparatus for these
frequencies and to describe a very effi-
cient ten meter transmitter using two
of these units. g

First, I will endeavor to describe the
consiruction and merits of this new
type of tuned circuit which I have
dubbed a High @ Loop for want of a
better name.

1t consists of an inductance coil of
stiff copper wire supported at the cen-
ter turn by an Alsimag support. The
ends of the inductance are sweated in
two circular copper condenser plates.
These plates have holes in their cen-
ters for a pyrex compression tube to
pass thru. Figure 1 shows the con-
struction of this tube.

The tube “A” passes thru the two
holes in the condenser plates. The
tube “B” fits over tube “A” and is
sealed to tube “A” at the outer end.
The tube “C” fits over tube “A” loose
enough to slide freely. A threaded

stud “D” is sealed into the end of tube
“A’ Nut “E” forces washer “F”
against tube “C,” thus forcing the
condenser plates “P P” together. The
inductance coil acts as a spring and
exerts an outward tension on the con-
denser plates thus counteracting the
inward force of the tube. It is obvious
the spacing of the plates can now be
varied by adjusling nut “E.”

The compression tube is supported
by two standoff insulators. The com-
pression tube is free to slide in the
standoff insulator on the adjustment
side but it is held firmly in the op-
posite standoff by means of a wedge.

Having described the construction
of this tuning unit, I will point out its
outstanding advantages.

The first point to consider is its
minimum of supports. The inductance
coil is entirely self-supporting except
for the one center tap support. This
tap is at zero R.F. potential when the
plate current is fed at this point. If
the plate current is fed in at one end
of the circuit this tap only has one-
half of the R.F. voltage impressed
upon it. Since it is a high quality
ceramic support little loss is incurred
at this point.

The only other support for the en-
tire tuned circuit is the pyrex com-
pression tube which passes thru the
circular condenser plates. The three
standoff supports are of generous
length so the tuned circuit is placed
well up in the clear. It can be
mounted on a metal chassis without
any trouble from absorption. It is
well to note that the tuned circuit has
no other metal parts in its immediate
vicinity to absorb energy or distort its
field.

The next point to consider is the
minimum of condenser plate edge. It
is, of course, obvious that a circular
plate has the least amount of edge for
its enclosed area and also that it has
no sharp corners. R.F. voltage tends
to leak at the edge or sharp corners.
There, of course, is a slight amount of
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Three front tuning conirols are all
that are needed to operate the rig.

edge in the hold for the compression
tube but since it is an inside edge the
voltage does not tend to leak here.

Another noteworthy point is the
absence of contact joints in that part
of the tuned circuit in which the
main circulating current flows. This
heavy current flows from one con-
denser plate to the other and vice
versa. Circulating current does not
flow to any great extent in the leads
to the tubes as the tube capacity is
small compared to the capacity of the
tuning condenser. Therefore, contact
joints in these leads, if they have con-
siderable area, can be tolerated. Con-
necltions to the tube elements are
made thru flexible copper foil connec-
tor strips.

The inductance of the condenser it-
self is very low. Multi-plate condens-

ERMAL TUBE

et

=
SEMUT

D ADTUSTING BOLT -

The “heart” of the tuning system.
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Push-pull R.F. amplifier on top, bul-
fer below, is WIDBE’s arrangement.

w

The ununsual ECO is completely en-
metal cabinet.

closed in its own

. 7/1 x 18”.

ers, especially the split stator variety,
have considerable inductance at' the
ultra high frequencies. This is due to
the fact that the current has a con-
siderable distance to go from one
plate to the other. This defect is not
so noticeable in this unit as the in-
ductance leads are sweated to the
plates close to their centers. This
makes the path traversed by the cur-
rent very short and keeps the induc-
tance in the coil where it belongs.
When a condenser is placed very close
to an inductance, which is desirable
from the standpoint of short leads,
currents are induced in the thick
metal parts of that condenser. This
cannot occur in this unit as it has no
thick metal parts. The plates are its
only metal parts and they are at right
angles to currents induced by the in-
ductance. The circuit is made entirely
of copper. This is quite important at
these frequencies because of the enor-
mous circulating current.

So far, we have dealt with the tuned
circuit’s low loss. The inductance with
its leads are exactly the same on
either side of the center tap and the
two condenser plates are identical. It
is also most significant that the cir-
cuit is far removed from metal parts
which tend to upset this balance. Al-
though this condenser is not of the
split stator arrangement, I have a
neutralized amplifier using these units
in both the grid and plate circuit
which has proved to be stable in op-
eration. The fact that split stator is
not used reduces the spacing neces-
sary between the condenser plates
since the plates do not have the plate
voltage impressed across them.

Having described this new tuning
unit I will now describe the r.f. por-
tion of a transmitter using two of
these units. No description will be
made of the modulator or power sup-
ply as they are a separate unit and
conventional in design.

The transmitter is designed for the
10 meter amateur band and has an
input of 75 watts to the final. The
illustration shows the front view. At
the top may be seen a 0—1. milliam-
eter which can be switched into nine
different parts of the circuit by the
nine-point switch mounted directly
below it. Below this switch is a dial
for the electron coupled oscillator.
Then comes a knob to tune the dou-
bler and finally a pilot light to indi-
cate filament current. The panel is
aluminum 2’ high and 1" wide. The
transmitter is only 9” deep at its base.
The main frame of the transmitter is
a standard size electralloy chassis
base 10” x 23” x 3”. This chassis has
a wooden frame surrounding it, to
give it strength and to form the base.
The shelf which supports the final am-
plifier tubes and acts as a shield is
formed from a sheet of electralloy
The triangular pieces cut
off this sheet are screwed to the side
of the frame to give it strength and
add to its appearance.

In the back view of the transmitter,
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Inside the ECO cabinet shows how
carefully each part was located.

abiove the shelf, may be seen the final
plate tank circuit and the two 807
tubes. Below the shelf may be seen
the 807 buffer tube, its plate tank cir-
cuit and the coupling condensers.

The circuit diagram of the trans-
mitter starts out with a 20 meter elec-
tron coupled oscillator, which is
slightly different from the conven-
tional type. The circuit is a modifica-
tion of the Powe type. The coil L1
has the four turns between the cath-
ode and ground wound of ¥%-inch cop-
per tubing. A pair of No. 26 wires
pass through this tubing to furnish
current to the heater.

This arrangement gives the oscil-
lator greater stability. With the con-
ventional type the capacity which
exists between the cathode and heater
is directly across this portion of the
coil and any variation in this capacity
due to expansion causes fregquency
shift. For those who might be inter-
ested in constructing a coil of this
type, the following data may be help-
ful.

The coil L1 has 12 turns in all. Four
turns of 1%” copper tubing and eight
turns of No. 12 enamel wire. It is
wound on a l-inch coil form which is
threaded 5 threads to the inch for the
tubing and 8 threads to the inch for
the No. 12 enamel wire. The exact
lengths of wire and tubing necessary
to wind the coil are first calculated.
The tubing and wire are then joined
together by wrapping the joint with
fine copper wire and soldering. All
soldering on the tubing, such as a
short lead to connect to the cathode
and possibly a lug to fasten the end of
the winding, should be done before the
wires are drawn in.

The heater wires are No. 26 S.C.C.E.
with a light coat of varnish. After
they are drawn into the tubing it is
wound on the threaded coil form. This
coil is tuned by a 15 m.m.f. condenser
“C” and a 100 mmfd. band spread con-
denser “‘Cl.” - With these condensers
and the described coil the 10 meter
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band is spread over 60° of a 100° dial.
The 100 mmfd. condenser is set about
half way in.

The oscillator is mounted in a 2%”
x 7" x 5" steel box. This box is
mounted inside the chassis. Since the
chassis is 3” deep, “4” clearance re-
mains on the front and back sides of the
oscillator box. Rubber cushions are
mounted in this space to absorb vibra-
tions. This % ” space also leaves room
for the metal dial and its marker. It
is necessary to have both the dial and
its marker mounted on the oscillator
box since the box practically floats on
rubber. The dial is viewed through a
metal escutcheon in the panel.

The oscillator is a 6K7G. It is
mounted inside the box and no special
precautions are taken to shield the
control grid from the base pins. It is
obvious that the control grid cathode
and heater are all a part of the same
oscillating circuit and shielding would
do little good. However, it is good
practice to segregate the plate lead as
much as possible from the other wir-
ing of the oscillator.

The oscillator is capacity coupled to
the doubler stage by condenser C5.
The doubler is a 6J7G tube. It is
mounted in the space between the
panel and chassis below the oscillator.
The plate coil L2 consists of 15 turns
of No. 12 enamel wire wound on a
1-inch threaded coil form which is
threaded 8 threads to the inch. A
15 mmfd. condenser is used to tune
this circuit.

The doubler is capacity coupled to
the 807 buffer by condenser C8. A
milliametler shunt is placed at the
ground end of the grid leak R3 in or-
der to read the grid mils.

T2 indicates that this wire goes to
tap 2 of the meter switch. The plate
circuit uses a High @ Loop L3C3. The
plate current is fed in at the center
tap in order to get the proper phased
voltage to drive the push pull final
amplifier. The High @ Loop is cou-
pled to the 807 grids by small isolan-
tite base equalizing condensers C8 and

C9. These are receiver type condens-
ers of 3-30 mmfd. capacity.

So little capacity was required that
there was considerable air spacing be-
tween their plates. Separate grid
leaks are used on each of the 807 tubes
in the final. A milliameter shunt is
placed at the ground end of each grid
leak so the grid current of each tube
may be read separately. These shunts
are connected to taps 6 and 7 of the
meter switch. The grid leaks are pre-
cision type carbon resistors in order
to get an accurate check of the grid
voltage. The grid drive can be ac-
curately balanced by adjusting C8 and
C9.

A number of readers have no doubt
noticed the absence of radio frequency
chokes in the grid leak circuits and
the plate circuits. I do not believe in
using radio frequency chokes unless
they are absolutely necessary. Plenty
of grid drive was obtained without the
use of chokes. The slight losses in-
curred in the grid circuit because of
their absence is insignificant. Power
is not at a premium here as the 807
tubes drive so easily. Radio frequency
chokes were also found to be superflu-
ous in the plate circuits of the buffer
and final stage. The center taps of
the High ¢ Loops are by-passed to
ground as close as possible to the taps.
Radio frequency chokes are great
trouble makers when not properly
used. However, I believe in plenty of
good by-pass condensers.

The plates of the 807 final tubes are
connected to the High @ Loop L4C.
The High @ Loop may be coupled to
the antenna by any of the conven-
tional methods. The writer, however,
prefers inductive coupling.

It will be noticed that most of the
leads to the meter switch are by-
passed. It is my opinion, that if a
number of leads coming from all parts
of the transmitter are crowded to-
gether in one small switch, some un-
wanted coupling might result. There-
fore, each shunt or voltage lead is by-
passed at its joint of origination and

Another view of the unusual sys-

tem invented by WODBE for 30 MC.

completely shielded in braid all the
way to the switch.

There is only one calibrated dial on
the transmitter, namely the oscillator
dial. All tuning is done by meter. It
is a very easy task to tune up as the
meter may be switched from one cir-
cuit to the other. Slight changes in
frequency may be made by only turn-
ing the oscillator dial.

The High © Loops are adjusted by
means of a fibre adjustment wrench.

As the 807 tubes in the buffer and
final are grid leak biased, the tubes
are liable to be overloaded if the cir-

(Pse Qsy to puge 49)

All other by-pass condensers 500 mmf.
R,—100,000, Y, watt.
R., R;~—50,000, I watt.

C——15 mmf.
C\—100 mmf.
—15 mmf.

R;—40,000, 1 watt.
Ry—250, 10 watt.
R, R1;—500,000, 1 watt.

C., L,—High Q Loop. Ry, R,—10,000, I watt. Ry, Riz—100,000, 1 watt.

C,, L,—High Q Loop. R,—15,000, 10 watt. RFC—2Y%5 millihenry.

Ci, Cs, C:—100 mmf. R;—50,000, 2 watt. (Note.) No wvalue is given for milliammeter
Cy, Cy, Cy—3-30 mmf. R«—25,000, 2 watt. shunts as their resistance depends on resistance of
C,—.002. R,—500, 1 watt. mcter.

SHLMT

SHUNT

By

SHUHT ¥ALUES SRE DETERMINED BY THE INTEAHAL
REZISTAHCE OF THE METER

Circuit diagram of WI9DBE’s new ultra high frequency transmitter.
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By JOHN F. RIDER

Dean of the Servicemen

Should a radio servieeman specialize
in any omne field to the exelusion of
all others, is this month’s discussion.

(The opinions expressed hercin are solely those of
the author, and do not necessarily represent those

of the Publisher nor Editors of RADIO NEWS.)
Specialist!

° 7 ECENTLY we wrote an article
concerning possible require-
- - ’ ments for the average service-
man. Among some of the letters re-
ceived in reply to this discourse was
one which related to specialization.
What hope could we offer for the tele-
vision specialist? 1In fact, can there
be such an individual ?

Well, to start with, television is still
just a myth in most parts of the United
States; in others, it is on its way.
Here in New York we have had just
about perfect pictures right in our own
home. In fact our family are daily
spectators and our friends never cease
being thrilled at the clarity of the pic-
tures. Television has heen available
in Los Angeles for quite some time,
but not having been there for several
years we can make no comments. So
the immediate prospects for television
activity depend upon where you are.

As to television service specialists—
sorry, but we can't see them. Of
course many men will be experts upon
television receivers, purely as a result
of having studied and worked with the
units, but that does not make those
men specialists. Our opinion is based
upon the fact that right today, one
out of every three so-called television
receivers being sold are combination
multi-wave-band home broadcast re-
ceivers equipped with television chan-
nels and the conventional cathode-ray
picture reproducing tube. As a mat-
ter of fact some of these receivers also
include a phonograph record player.
Of course a large number of television
receivers being sold or which will be
sold will contain just the television
tuning channels and related equipment
and will be another receiver in the
home. .

Now, the general definition of a spe-
cialist is one who devotes himself to a
particular branch of a profession, so
that we can appreciate the existence
of an individual who specializes in the
design of certain types of equipment,
but not in the servicing of that equip-
ment, particularly in the radio field.
It is true that some men here in New
York City now are busy installing tele-
vision receivers, having taken a regu-
lar course in television servicing, but
we have spoken to these men and they
do not consider themselves as tele-

vision specialists—nor do they intend
specializing only in television receiv-
ers, despite the fact that at the present
moment virtually all of their activity
is devoted to the installation of such
equipment.

Television is a development in radio
communication, just as facsimile is a de-
velopment of radio communication and
if we have television specialists, we
should have facsimile receiver special-
ists. But if we investigate these re-
ceivers we find that basically they are
radio receivers, superheterodyne re-
ceivers and both television and fac-
simile receivers being offered upon the
market contain equipment identical in
type to that in use for years. Further,
it is quite logical that the man who to-
day installs a television receiver which
is also suitable for normal broadcast
reception, will be called in to service
this receiver, no matter what goes
wrong. It is also logical to imagine
that if this man installs a receiver
with television channels and does a
good job, that he will be called to serv-
ice the older home broadcast receiver.
And if we look far enough ahead, we
can see all homes equipped with home
broadcast receivers of whatever types
will then be in use and also television
receivers, possibly facsimile receivers,
etc., so that the same service organiza-
tion will be called in to service such
equipment—whichever of the units
may fail. In other words, the general
status which has existed with respect
to specialization will more than likely
remain unchanged in the future.

Frankly, any man who would say
that he services television receivers
only and would not tackle the multi-
wave broadcast portion of such a re-
ceiver would be leading with his chin.
It would be the equivalent of today’s
serviceman who advertises that he is a
t-r-f specialist and would not service a
superhet or vice versa.

Of course, we can see modern serv-
ice station advertising which would
state that the personnel are thor-
oughly experienced in television equip-
ment installation and service, but not
that they are specialists. Advertising
specialization in one particular branch
of any industry weakens the position
of that group in all other branches of
that industry. That is a normal reac-
tion on the part of the individual ap-
prised of such specialization. It hap-
pens every day in those fields where
specialization is a commonplace thing.
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You will grant that a radio man
who has been in the service depart-
ment of a particular radio receiver
manufacturer for a period of ten or
fifteen years, most certainly is a spe-
cialist upon such receivers; yet he
would be foolish to specialize in those
receivers only in the open field. We
hazard the statement that the owner
of an “A” receiver would hesitate to
take his receiver into the Doe Radio
Shop when they advertised that they
were specialists of ten years standing
upon “B” receivers.

Why should television receivers re-
quire specialists any more than super-
heterodyne receivers as against t-r-f
receivers——that is from the viewpoint
of servicing? Today, being new, the
television receiver represents untold
complexities. Two years from today,
after the dessimination of the required
data, the establishment of the proper
servicing technique and proper assim-
ilation of the technical facts relating
to television, you will find the good
serviceman will take these receivers in
his stride without any faltering.

This is not said with any disrespect
towards the men who have spent years,
many years of painstaking develop-
ment. It is a common-sense analysis
of the radio field and the result of in-
vestigation in other fields of mainte-
nance. Naturally radio men will be
called upon to acquire the proper tech-
nical knowledge, but that requirement
has been existent for years and the
change from the t-r-f receiver to the
superheterodyne likewise required fur-
ther study. And if and when frequency
modulation appears upon the trans-
mitter horizon, still further study will
be required by those who will wish to
service these receivers, but most cer-
tainly we cannot envision a television
specialist and then a different man
who will become a specialist upon re-
ceivers empioyed to receive frequency
modulated waves or single sideband
transmission.

Who are the men installing televi-
sion receivers in New York City ? They
are those who have been doing service
work for about fifteen years—who ad-
vanced through t-r-f receivers, reflexes

(Continued on page 49)
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What Work Do You Like Best?
"N the course of my travels last
week I visited two {riends of mine
- - who were making out badly in a
radio shop they started up about six
months ago. Hank—who worked in
the shop—was genial good-looking,
and wore clothes as if they weren’t
bought from a dock peddler the mo-
ment he landed. Whitey—the delivery
and pickup man—was the more techni-
cally-minded of the two, and carried
with him the appearance of careless-
ness and reticence which so often ac-
companies talent.

To the outsider it was quickly evi-
dent that they should have swapped
jobs for the good of the business.
Hank should have been doing work
that would let his good appearance
acl as an asset when he called at cus-
tomers’ homes, and Whitey could only
operate to best advantage in front of
a test bench. As things stand, both of
them were discouraged by the unex-
pected lack of business, and they were
beginning to look like the frustrated
test rat in the March 6 Life.

Many of us are situated in surround-
ings which prevent an increase of per-
sonal efficiency by an expedient as sim-
ple as a swap. We may, however,
rough hew the ends of our destiny by
adapting ourselves to the changing
conditions offered by the passing of
time. As the servicing business shifts
and brings new equipment into use, we
may slowly weed out the unpleasant
and unsuccessful phases of our busi-
ness, and force a path in the direction
which we instinctively know will lead
to more profit and pleasanter work.
Try to become better known in the one
line which is best suited for your in-
clination; make an extra effort to do
work at which you naturally excel;
follow your bent instead of stiffening
against it. In practice, this principle
may be applied as simply as favoring
public address installation instead of
auto radio repair.

Once there was a man who, after
reading all the ads for mouthwashes,
salesmanship courses, saxophone les-
sons and pancake dough, decided to
try them all. “If,” he reasoned, “all
these wonderful things be irue, I shall
surely become successful in business
and social life by doing exactly as the
advertisers recommend. The aggre-
gale result will be irresistible.”

He did all these things—and, al-
though he gained a wife and a busi-
ness, failed miserably. No matter how

by LEE WARD

Service Manager, San Irancisco, California

pretty he smelled, he had a bad habit
of walking in front of cross-town
buses; unfortunately, no advertiser
had mentioned them. This man intel-
ligently determined not to become a
frustrated rat: he took his sweet odor
and his wife and his business, and
moved to another town where there
were no cross-town buses—and lived
prosperously ever after.

I do not vouch for the truth of the
story, but the point of adaptability is
well taken. Many professional col-
leagues I have met could benefit them-
selves if they were less recusant to
current trends.

Problem in Condnct

A man and woman enter your shop
on their way to the movies. They leave
the key to their house with you, asking
that you repair their set while they are
out. They are good payers by neigh-
borhood veputation, and you have no
fear of not collecting.

You do not like the idea of working
alone in a strange house, but business
is bad, and you need the job—

WHAT WOULD YOU DO?

A year’s subscription goes to the per-
son submitting the most practical plan
of action; six months’ subscription to the
second.

Lights! Action! Camera!

Monitor Wrench
After repairing an “intermittent”
chassis, it may be tested for fading
by the stunt shown in the photo. The
speaker is laid with the cone in a ver-
tical plane; the juice turned on, and a
socket wrench placed against the pole-

piece. There is enough metal in the tip
of a three-eighths inch tool to permit
a magnetic bite strong enough to hold
it horizontally.

The set may be checked without at-

tention—all day, or all night—with
this method; and, if any fade occurs
which is caused by the rectifier sup-
ply, speaker field, or filter condenser
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short, the wrench will drop off. If the
flux has been constant during the un-
guarded period, it will stay in place.

During a busy day (we’ve had 'em),
it comes in very handily on a doubt-
ful 6-volt dry rectifier field supply.

Customers Are Not Fused

SUALLY, when a repairman comes
into the house, the customer feels
obligated to move the set out from the
wall. Then, seeing the back of the
console for the first time since it was
purchased, he is embarrassed by the
dust it contains, and says: “Just a mo-
ment—1I'1l get a damp rag and clean it
for you.”
Don’t let him do it! Whether or not
you have any particular liking for

him, remember that it is almost as
bad to lose a client by electrocution as

by competition. When you enter the
house, beat the owner to the set; con-
gratulate him for not disturbing the
dust if he mentions it, and explain that
your shop facilities include those for
chassis cleaning. Remove the ash-
trays, wedding-present statuary and
dim lamps from the console; swing
one end out from the wall, leaving as
axis the end with the most wiring. This
permits you to work in front of—in-
stead of between—the leads and the
console,

Remember that a wet rag is danger-
ous even when the power switch 18
turned off, there is always the pos-
sibility the hot side of an a.c. or d.c.
power lead being grounded to the
chassis between the grommet and the

switch. Snap

HE Victor 32 is an old job, but as

long as great numbers of them com-
pose an appreciable part of the serv-
icing income, we should treat it with
more respect than is usually accorded
old age.

Most 32 owners do not know of the
tone control on the power chassis.
Point it out to them after a repair

(More Bench Notes on page 48)
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by SEYMOUR BERKOFF
School of Techuology, College of the City of

New York

The author at the controls of a superhet tuner feeding the Pure-tone amplifier.

P NHE amplifier shown in the photo-

graph and diagram is the result
- - of several months’ experimenting
by the writer, and represents practi-
cally the optimum in design for a unit
of its size. Although designed pri-
marily for home use, it has sufficient
output to allow its application to good
sized social gatherings. Its chief fea-
tures are an almost distortionless
twelve watt output. and excellent fre-
quency response. It was principally
the adjustment of the frequency re-
sponse that occupied most of the writ-
er’s time on the amplifier. At the con-
clusion of the experiments, three
non-technical persons were asked to
listen to the unit, when connected to
an ordinary tuner. One of them re-
marked that there was an indescrib-
able “something about it that sounds
just grand.” To the second, the tone
seemed “sparkling and yet mellow,”
while the third admitted he “wouldn't
mind having a radio that sounds like
that.” Such appreciation by laymen
causes the writer to feel justified in
believing the unit to be worthy of the
reader’s attention, and a circuit de-

scription follows. It will be evident
from a perusal of the following para-
graphs that the circuits were selected
with the utmost care.

The first tube is a 6N7 mixer. Three
separate inputs are provided, to which
may be connected a tuner, phonograph,
and microphone. The tuner should be
connected to the low gain input. The
output voltage of tuners is usually
fairly high, and the application of a
high signal voltage to the high gain
input would result in distortion at
high outputs, since the overall ampli-
fication would be more than required
to produce maximum output.

As previously mentioned, the fre-
quency response was the subject of
much cogitation and experiment, Am-
plifiers having a flat frequency re-
sponse curve over the audio range do
not sound especially like “high fidel-
ity.” In fact, it is often difficult to dis-
tinguish, by listening, such a response
from that of receivers made five to ten
years ago, whose response certainly
was not flat. The reason is not difficult
to explain. Frequency response curves
are usually plotted by feeding the am-

plifier into a pure resistance load, in-
stead of the voice coil of a loud
speaker. While the response of the am-
plifier itself may be flat over the entire

Ry—1 meg. pot. with center tap.
R:, Rg, Riz, Rip, Ry—.5 meg. Vs w.
R:—50,000 ohms, Y/ w.
Ru, Ri—.5 meg. pot.
R5. R1w—3,000 ohms, V4 w.
Rq, Ryz, R1a—100,000 ohms, Vi w,
R:, Ru. Ris—25,000 ohms, V5 w,
Ry—1250 ohms, Vy w.
1w—1 meg. V4 w.
R1.—200,000 ohms, V4 w.
R15—100,000 ohm pot.
R.g—125 ohms, 10 w.
R.:—50 ohm wire wound pot.
Roy—100 ohm center tapped wire wound resistor.
R+—5,000 ohms, 10 w.
C,, Cy, Cyy—25 mfd. 25 ~.
C,. Cs, Ci1—.5 mfd. 400 ».
13, Crg—-1 mfd. 400 ».
00 ».

.00025 mfd. mica.

v2o Ci1a—2 mfd. 450 ». Electrolytic,

Ciz, Ci«—Double 8 mfd. in one can—450 .
Electrolytic.

L\—Speaker field, 1000 ohms.

L,—Specaker voice coil, 8 ohms.

Ls—Power Transformer—Primary-115 v, 60 cycles.
(Thordarson T-7062) Secondaries—5 ». @ 3
a., 6.3 v. @ 45 a.. 745 v. @ 145 ma.

L,—Filter choke, 7 henries @ 40 ma.
Thordarson T-1326)

L;~Output transformer. (Thordarson T-9008 or
T-6754).

Ly, Li—midget filter choke, 10 henries @ 50 ma.

L—250 henriecs @ .5 to 8 ma. (Thordarson
T-9320).

S1—a.c. on-off switch.
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Sys . on

An execllent unit for use as a P.A. system,

a recorder. or with a high-fidelity superhet

tuuer. A full rich tone will reward the builder.

audio range, the usual “high fidelity”
speakers invariably attentuate both
bass and treble frequencies, with the
result that the actual output closely
follows the response curve of the
speaker. This deficiency can be over-
come by boosting both the bass and
treble frequencies by the right amount.
The “right amount” proved to be the
difficult part of the situation. Various
schemes were concocted, tried, and dis-
carded, and the one which stuck is the
combination of inductances, capaci-

FIG-3

tances, and resistances in the plate
circuit of the 6J7 tube, its advantages
being simplicity, low cost, and ease of
control.

Other things being equal, the ampli-
fication of a tube increases and de-
creases directly as its plate load im-
pedance increases or decreases. By us-
ing selective filters which offer higher
impedances to certlain frequencies than
to others, the amplification of a tube
can be made to vary with frequency,
and the response can be adjusted over
any desired range. This was the prin-
ciple used in boosting both the bass
and high {requencies. The combina-
tion L7 and C7 form a parallel resonant
filter which offers its maximum imped-
ance at 4000 cycles, while C8 and L6
resonate at 6000 cycles. By actual
measurement, the combination of the
two filters is effective in boosting the
range from approximately 1000 cycles
to above 11000 cycles, by offering a
higher impedance to these frequencies
than does R11l. Similarly, the com-
bination L8, R12, and C6 resonates
broadly at 70 cycles, and is effective
over the range from 20 to 120 cycles.

The inductances L6 and L7 are iden-
tical midget filter chokes of the type
used in small a.c.-d.c. receivers. Each
has a rating of 10 henries at 50 milli-
amperes, and the
value of induct-

rent of 1 milliam-
pere through it
had to be calcu-
lated, knowing
the physical di-
mensions, kind of

ance with a cur-

Complete shielding is employed on top of the chassis to aveid hum.

iron core, and approximate number of
turns of wire. The value of induc-
tance desired, for the high frequency
booster, was 3 henries. This value
probably seems unusually large for
frequencies of 4000 and 6000 cycles,
but it can be shown that the imped-
ance of a parallel resonant filter at
any frequency varies directly as the
fraction L/CR, where L is the induc-
tance, C the capacitance and R the
resistance, of the filter. For a given
resonant frequency, the larger the
value of L, the smaller will be the
value of C, with R constant, and
thus the impedance is proportional to
the square of the inductance, or in-
versely as the square of the capaci-
tance. To satisfactorily provide im-
pedance greater than the value of R11,
the inductance of 3 henries was de-
cided on, after much calculation. The
practical way of obtaining this value
with the choke originally purchased,
was to increase the length of air gap
in the iron core. Further calculations
showed that 2 strips of ordinary type-
writing paper would increase the air
gap to the proper size. F¥ig. 2 shows
the method of inserting the paper in
the core. The strips should be cut
large enough to prevent contact be-
tween the “I” and “E” pieces. This
choke may be purchased at practically
any wholesale house.

Both bass and treble tone controls
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are incorporated in the design. Both
operate the same way—by shorting
out their respective filters to remove
the boosting. In addition, the treble
control shunts R11 with C10, and thus
provides a large range of control. It
is desirable to place the chokes L6,
L7, and L8 together with their con-
densers in shields, but if no shields are
available, the chokes should be placed
in the positions shown in the photo-
graphs, where minimum hum pickup
occurs.

Since the 6N7 and 6J7 supply suffi-
cient voltage amplification to develop
maximum output from the 6L6’s, a
means of transferring the output of
the 6J7 to both 616 grids is desired at
this point. The signal voltages sup-

plied to the grids must be exactly

equal and 180 degrees out of phase

with each other. Considerations showed
(Comstruct further on page 46)

Compact arrangement is necessary for
best results. Use short connectors.
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Allen B. DuMont Labs., 2 Main Ave,
Passaic, N. J., are making an “Intensifier”
type cathode Ray Tube. This tube is de-
signed primarily for obtaining larger and
brighter television images at a given cost.
The intcnsifier electrode takes the form of
one or two metallic deposit rings near the
screen end of the cathode ray tube, and
serves to accelerate the electrons after de-
flection.  Increased brilliance is had over
the former types used for the same appli-
cations. The screen or width of the image
is 57, Filter requirements may be satis-
fied by the used of a light filter condenser
and a high resistance bleeder of ten meg-
ohms.

Meissner Manufacturing Company at Mt.
Carmel, Ilinois, announce production of their
new Crystal Calibrator, Model No. 10-1160,
which gencrates accurate harmonics at inter-
vals of 1000, 100 or 10 K.C. for calibration
of transmitters, radio receivers, service os-
cillators or other radio frequency equipment.
The tester is calibrated to the exact fre-

broadcast transmissions or

against
against Station WWYV, the Bureau of Stand-

quency

ards station. A multi-vibrator circuit is in-
cluded to provide signals at 10 K.C. inter-
vals. For 110 . 60 cycle operation only.
The above comes in kit form and may be
purchascd complete with the exception of the
tubes.

The Browning Laboratories of 750 Main
Street, Winchester, Mass., have recently an-
nounced a new High Gain Pre-Selector. The
unit nses a type 1852 tube and is complete
with filament transformer in either kit form
or wired and tested. The frequency range
is in five steps from 64 to 1.6 megacycles.

|

|
I8
¥
!

® R g ')
Main dial dcgurately calibratgd in mega-
cycles. The entire unit is housed in a b]dcl\
metal box with crinkle finish. Dials are
chrome plated and vernier adjustment facili-

ties are provided for sharp tuning on the
high frequency bands.

Ward Lconard Electric Company, Mt. Ver-
non, N. Y.. have opened a new branch office
in Philadelphia, Pennsylvania, at 1600 Arch
Street, Room 329. Mr. Frank Beede, for-
merly of the Chicago Office and for several
yvears attached to the Sales Engineering De-
partment at the Factory, has been appointed
as District Manager.

Shure Brothers, 225 West Huron Strect,
Chicago, present their new dynamic micro-
phones known as the “Unidyne”™ and the
“Rocket.” These two units are the résult of
long and intensive de\elopment work and
prowde a choice of true uni-directional or
conventional semi-directional pick-up char-
acteristics. They combine excellent quality

of reproduction with stability of perform-

ance under scvere climatic conditions. The
Model 55 “Unidyne” is a basicly new cardi-
oid type unidirectional moving-coil dynamic
microphone for broadcast, recording, public
address and similar applications. It provides
high quality reproduction of from 40 to
10 000 cycles over a wide angle at the front
of the microphone. The unit is available in
all of the standard impedances. The Model
50 employs the prmuple of a moving-conduc-
tor in a magnetic field. ]\L"DOHSC is high-
quality wide-range (%= 5 db. 70-7,000 cycles)

Stewart Warner Corporation are now pro-
ducing receivers for Television. For a num-
ber of years Stewart Warner engineers have
been conducting experiments in this field
and these efforts have been extended into the

now available from the

line of receivers
above company. These instruments are con-
structed according to specifications agreed
upon by members of the R.M.A. and they
claim a distinctive high fidelity sound chan-
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nel. The cathode ray tube, 12 inches in di«

ameter, rcproduces a 441 line image, 934"
714”7, in effect comparable to the ordmary

magazine-photo illustration.

Ohmite Manufacturing Company, 4835

Flournoy Street, Chlcavo Illinois, have de-
veloped a new 40 ampcre cap switch known
as Model 412-40 and is one of a complete
new scries of high amperage heavy-duty ro-

tary multi-point selector tap switches. This
new unit provides a more practical answer to

circuit switching requirements for battery
charges, X-ray and diathermy egquipment.

They are also suitable for use with tapped
transformers, radio transmitters, arc welders,
spot welders, ventilating fans. motor control
and many other appllca.tlons The Model 412
tap switch is rated for 240 volt a.c. non-
inductive circuit., 1s 4” in diameter and is
equipped with a maximum of 12 contacts. All
porcelain construction, silver-to-silver con-
tacts with other current carrying parts silver-
plated. For full details write to the Ohmite
Manufacturing Company, 4835 Flournoy
Street. Chicago.

P. R. Mallory Company, Inc., Indianapolis,
Ind., are now making three new heavy duty
vibrapacs. The units are: VP-355—a dual

vibrapack with a rating of 300 volts at 200

ma. load, 6.3 volts input. This unit has w ide-
spread apphcatlon in police two-way trans-
mitters, public address equipment, amateur
service. VP-557—a 6.3 volt dual thrapdcl\
having an output of 400 volts 150 ma. This
unit ﬁnds applications with automobile pub-
lic address systems as well as amateur and
police equipment.

VP-538—a 32 volt Vibrapack of the tube
rectifier type. Similar to the VP-334, with
a 300 volt 100 ma. nominal output. This unit
is for radio reccivers on farms, boats and
Pullman cars. Booklet contammo complete
descriptions of the above together “with tech-
nical data is available upon request.

(Continued on page 44)
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“T'S the little things in life that put
the joy in living and it's the little
- - improvements that give added joy
to operating. A few hours spent add-
ing the small improvements we have
always intended to make will give the
old rig the ease of operation that we
so much admire in the commercials.
It will also give added protection to
expensive tubes.

One of the mysteries of ham radio
is that the simpler the gadget, the
sooner we balk at its consiruction.
A budding young wizard will take the
socket hole punch after the baby’s
bank to buy a shiny new bottle, but
still continue to use a switching sys-
tem that is a hangover from spark
days.

With a little work and some sal-
vaged junk the entire transmitter can
be controlled from one key at the op-
erating position. If you have no VOX
system (Rapio NEws, October, 1938, p.
33), you will have the next best thing,
“push-to-talk.” All switching is done
by means of relays and as an example
can do the following things in a small
transmitter in the order named.

1. Applies oscillator plate volt-

age.
2. Decadens receiver.

3. Applies buffer and final plate

voltage.

4. Applies high voltage to mod-

ulators.

5. Gives overload protection.

These take place in the proper or-
der and none can come on until the
preceding action has taken place. Thus
high voltage is kept from the final un-
til the oscillator is on and voltage is
not on the modulators until they are
loaded by voltage being on the final.
As many power supplies and switching
actions as are needed can be taken
care of by adding more relays.

The relays are made of old auto-
mobile generator cutouts that were ob-
tained at a price of $0.00 from garages
and it matters little how badly they
are burnt out so long as the pole pieces
and points are still usable. Some of
the double throw relays were made out
of the relays found in the old style
Philco “A” and “B” eliminators but
these are not necessary. The cutouts
and relays are dismantled and all old
windings removed. In some cutouts
the center pole piece is riveted in
place. In these models the pole piece
is cut out with a chisel and a new pole
is made from an iron bolt of the same
diameter and proper length. The head
being filed flat to about 1/16” in thick-
ness. The fiber washers and insula-
tion (FW of Fig. 1) are placed on the
new pole to keep the new winding from
shorting on the frame. If the old in-
sulation is badly burnt it should be re-
placed with new. With the insulation
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Elliott, lowa

From the junk heap, or the garage come the

basic umits whiceh ean be fashioned info

smoothly working relays for the radioman.

The author’s version of a cut-out or overload relay made from junk parts.

in good shape, the spool should be
wound full of No. 30 enameled wire.
Wire from an old filter choke or field
coil will answer the purpose.

The cutout is reassembled as it was
originally but now comes the most im-
portant adjustment. With the unit
completely assembled, hold the con-
tact points together as they will be
when the relay is closed, and adjust
the “pole spacing” (Fig. I) so that the
armature lacks about three times the
thickness of a piece of this magazine
paper from touching the core piece. If
it is allowed to touch when in opera-
tion, it will refuse to open at times due
to the small amount of magnetism that
remains in the iron. The spacing of
the points should next be adjusted.
They should be set to the smallest open
spacing that will make a good clean
break of the voltage in the circuit.
Last, the spring tension on the arma-
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ture is adjusted. For average work,
if it is adjusted to the point where an
ounce of pull will ¢lose it, it will usu-
ally be satisfactory. If no weight is
handy, it should be adjusted to the
point where it will close quickly with
the amount of current to be used in
the circuit. Be sure to have enough
tension to open it kriskly though when
the current is removed. The same pro-
cedure is followed if any Philco relays
are used.

Perhaps the most interesting of all
is the overload relay. Many of the
commercial units are wound all on one
core but these are too tricky for the
amateur to make from the junk box.
In this case two relays are used. Plate
current flows in coil “A.” An over-
load produces power to close contacts
“B” which turns the holding current
into coils “C” and “D” in relays 1 and
2 respectively. This pulls open the
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contacts “E” which are in the primary
circuit of the high voltage plate trans-
former of the stage being protected.
Contacts “E” remain open until switch
“F” is opened momentarily which re-
sets the device. The holding current
can be supplied by any means that can
supply a few volts of DC voltage but
the simplest means was found to be an
old dry disc rectifier from a trickle
charger. Nearly every ham has some-
thing of this sort around the shack.
When tied to a 6.3 v. filament winding
it supplies sufficient voltage for the re-
lay and draws no current except dur-
B RECT acd Ing an overload
= ryeeser | €y and then not over
‘II 15 amp.

For the relay
with the double
winding, an old
model T Ford cut-
out was used as

EEA FINAL
FIG-2

it had the largest winding space
of any on hand. The riveted-in core
piece was removed and a new core

made from a 5/32” x 1%"” bolt. With
the insulation on the new core, it is
wound half full of No. 30 enameled
wire. This winding is covered with a
layer of empire cloth and the remain-
ing space wound full of the same size
wire. It is then ready for reassem-
bling. For this particular type, the
contacts are spaced about .5 millimeter
and the spring tension made just
strong enough to open the relay brisk-
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“Model T” section
of an overload
relay, showing
how the spring
is revamped.

ly. With these adjustments the relay
will go into action at about forty mils
and with the shunt resistance it can be
adjusted to close at any value above
forty. The original flat spring on this
type of cutout was cut off about %
inch long and bent to extend straight
out from the back end of the armature
as shown in the illustration. A small
hole is drilled in the old spring and a
coil spring hooked from it to the base
where it is anchored on a spade bolt.
Both relays are mounted on a piece of
bakelite five inches square and the disc
rectifier and variable shunt are hung
below. Connections are made to a
terminal strip mounted on one end of
the bakelite.

A milliammeter was placed in series
with the relay overload circuit and a
sudden overload applied. The relay
would act and cut the circuit before
the meter hand could reach thirty on
the scale. This shows how quick its

DPDT relay made from “A” or “B” pack.

action even though made of junk ma-
terial.

The block diagram is merely a sug-
gested layout and for sake of simpli-
fyving it, part of the wiring is left out.
The main control switch is placed in
the center tap lead of the oscillator
power transformer. The first relay
coil in series with the oscillator plate
closes its contacts when the oscillator
comes on and thus turns on the final
power which acts on the second relay
which closes the modulator and breaks
the screen circuit of the receiver. The
overload relay is used in the final stage
but cuts both buffer and final voltage
on overload. This safeguards both
stages in case of oscillator failure.
The overload relay may be placed in
the common negative lead and used to
protect the power supply in case of
the shooting of a condenser.

By using the converted junk, com-
plete transmitter and receiver switch-
ing is accomplished by use of one key.
At WITGU the key is a switchboard
double throw type with the off posi-
tion at center. When pressed to the
right it locks for ragchews and long
calls. When pressed to the left, due
to a spring, contact is made only as
long as the key is held by hand. This
side is used for short calls and push
to talk. -30—

POINT ADJUSTMENT
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Sermicomans. fxperiences

by LEE SHELDON

Chicago, Illinois

Sometimes a so-called “charily® job is the feoundation of a lod of paid

work.
(6 H — the stationary engi- I
neer is at work,” Al

-said one day last month,
when he saw me at work by the
desk. “What’s that paperwork
you're doing ?”

“T am checking over a city
map,” I replied, “in order to for-
mulate a sales campaign based
on sizes of prospects’ homes in
our terrilory. The owners of
small houses are obviously poor
prospect material, and—"

“Why aren’t you out getting
business?” my partner asked.
“I can handle things here in the
store.”

Al always throws me out into
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Onee again “savvy”™ is the most valuable assef in any radio store.

tell him to come back later when
I wasn’t so busy, when Al came
from the back of the store.

“Good afternoon, sir,” he said,
motioning toward me with his
head. “Don’t mind him — he’s
shell-shocked.”

Would you believe it—Al took
over and spent more than forty-
five minutes with that bloke, ex-
plaining what would be neces-
sary on a job like he described—
mike by choir, amplifier in foyer,
and speaker behind an original
artifice in the border of the or-
gan-pipe housing. Firp was
dumb, but very interested, and I

Ay knew Al was wasting his time.

the street whenever he sees me
comfortably seated. I am the
eternal emigré of Salutary
Sales and Service.

“This plan,” I said, ‘“will, during
times of depression, insure the proper
ratio belween contacts and contracts.
It also protects—"

“If you’d worry more about getting
business from the run of the prospect
mill, instead of sorting them, I'd have
filed an income tax report last year,”
Al interrupted. “Every time you go
off on one of those commercial sprees
of yours, the hangover costs us money.
Sometimes I wish you hadn’t bought
that Book!”

“This is not the first occasion when
you have altempted to resist progress,”
I retorted, “and your sarcasm is based
on falsehood. I have two Books.”

“Double trouble,” he muttered.
Then, louder: “Scramb!”

“To think,” I said bitterly, from a
point near the door, “that I came all
the way from Europe to get away from
dictators!”

Al was about to answer, when a cus-
tomer entered. We both assumed polite
prospect attitude number four.

“Good afternoon, sir,” I said. “May I

assist you toward possible purchases?” .

“Perhaps,” he replied, “and perhaps
not. It depends. The truth is, I do not
have much money to spend, but I am
interested in some radio parts. You
see, none of us know much about radio,
and they have sent me over here to
learn.”

He was a queer duck—floaty, like
Hugh Herbert, but inoffensive. He
could have said “Woo-wo0” without at-
tracting attention. I didn’t like his
crack about not having much money,
and I made up my mind to get rid of
him quickly; I answered pleasantly,
though: “Certainly, my good man—
go right ahead.”

“Please tune it in for us, my hus-
band can’t look the thing in the eye.”

“Thank you. I am Mr. Firp, an ac-
tive member of the Pepsin Parish—
three blocks down, you know—and the
other members suggested the use of a
speaker for our Sunday services. Not
another preacher, you understand—
another speuker. We thought we could
put it in front of the choir, or could
we ?”

“I don’t see what the choir has to
listen to,” I said. “My idea of a choir
is an assembly that gives, not one that
takes.”

“You must forgive me. I see you
don’t understand,” he replied, ‘“Per-
haps it would help if we both talked
about the same thing. We want to put
a speaker before the boys so the con-
gregation can hear them better.
Haven't you got a speaker?’ He
looked about the store, and suddenly
pointed. “There-—one like that.”

“Oh, that—” 1 said, knowingly,
“that’'s a microphone.”

“I'm sorry,” he apologized, sensing
my loss of patience, '‘a microphone.
Does the holder come extra? How
much is it?”

“It wouldn’'t do any good alone,” I
explained, with the tone a person takes
in the face of a worn welcome. “You
would also need a loudspeaker and an
amplifier.”

“Tsk, tsk!” he replied sadly, ringing
an upper incisor with a finger-nail.
“That would probably be more than we
could afford. On the other hand—am-
plification is .good for the soul. About
the amplifier—how many lamps would
it need?”

“Tubes,” I corrected, disgusted by
the man’s ignorance, and determined
to plow him under and reap a harvest
in a more fertile field. I was about to
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Finally, when the price of the

job came out, Firp choked dis-
appointedly, began to paw his

left cheek with his fingertips—
admitted his church couldn’t afford it.
It must be that, when a good man
breaks, he flies to picces completely.
Al-—my partner, the self-styled busi-
ness genius—replied: “I am interested
in the public address application you
have suggested, and I believe I can get
it for you at a price you can afford.
First, however, I want to see its in-
tended location. Can I get into the

church for an inspection tomorrow
afternoon ?”

“You are always welcome,” Firp
answered. “I’ll meet you there. Good
night.” He hopped out happily.

“What,” I asked Al, “is the gag?
Don’t tell me you are going to put this
job in just for the advertising!”

“That’s part of it,” he replied. “Of
course, I'll be paid—something—for
the equipment.”

“You must be counting on a reward
in heaven,” I said. “I shouldn’t have
to tell you that Pepsin Parish is so
poor the church mice have all turned
in their union cards—except one, and
he’s a rat!”

“Here's a signed check,” Al said.
“Add your signature; then go over to
United and get that second largest
amplifier they play up in the last cata-
logue. Then get the best matching
pickup and turntable they have in
stock. On the way back, get some
records appropriate for religious serv-
ices.”

I made a quick estimate. ‘“That
means that when your whimsicality
has played itself out, we will be left
with a bank residue of about four and
a half kopeks,” I pointed out, ‘“and
just because a passing customer had a
passing thought!”

Al's answer, pertaining to my de-
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parture, was of no value to science or
industry, so I do not record it.

I was back in an hour, and, as I was
unloading the equipment, said: “Be-
fore you give this stuff away, think of
it in terms of ham sandwiches.”

“A clever thought, but hardly worth
the night's sleep it must have cost
you,” he riposted. “You are in the pub-
lic address business now—whether you
like it or not, you'd better ‘git in the
buggy’.”

“I refuse to continue further in your
religious crusade,” I said, with the firm
manner I assume during partner argu-
ments. ‘“Moreover, if Firp comes into
the store while I'm here again, I will
dismiss him abruptly, in the manner
deserved by all counter-irritants!”

“Okay—TI'll handle the deal from
now on,” he replied. Then, as I turned
to leave he said: “Hold on a minute—
where did you get these records?”

“From my basement, to save us
money,” I answered. “Even if we go
out of business, we must eat.”

He glanced at a few of the titles,
and said: “A very nice selection: Pony
Boy, Turkey Trot and St. Louis Expo-
sition, I Love You. Here—send these
to a wax-works museum for use in
some horror display. Since our turn-
table moves in ‘a horizontal plane, I
believe we can do our customers the
best turn by selecting flat records.
Edison will understand.”

Things were rather strained be-
tween us for a while after that, and
we didn’t speak of the p-a gear for
more than a week. Although we were
so busy I wasn’t in the shop much, I
could tell that Al was continuing with
Firp's folly. I was rather anxious to
bring my partner to an admission of
defeat, but business had taken a turn
for the better, and it made both of us
feel good, so I determined not to bear
down too hard when the crash came.
I would temper my wind to the clipped
lamb, as Firp would probably say.

One day, after an especially profit-
able flurry of jobs, we both sat down
for a rest we really deserved.

“Through with Firp?” I asked, cas-
ually.

“We’ll never be through with him,”
Al replied. “Here-—look at this bank
balance.” :

It was at a record high! “Your cru-
sade must have led you to the grail,”
I remarked, astonished. “How come ?”’

“It’s a story,” Al laughed, putting
his feet on the desk—an informality
which occurs only during prosperous
periods—‘“well worth your study. I
put in that mike job for less than it
cost. You wouldn’t understand-—you,
whose most complicated business
transaction is flushing a peanut ma-
chine; you, who would demand an as-
say before using the Golden Rule.

“The entire congregation, with an
enthusiasm induced by my good be-
havior, got a combination benefit and
young talent display together, based
on the use of the new mike set-up.
Everyone went into the thing enthu-
siastically—even the former members

who have attended church only during
family funerals.

“The proceeds more than paid for
my cost, and there was some money
left over for ready-made mayonnaise
for use during the next Sunday-school
outing. Church attendance increased.
Everyone was satisfied. Because I
had been present as engineer on the
night of the benefit, riding gain and
promoting our stock, all the congrega-
tion knew me by sight and reputation;
and they began to call us for broad-
cast receiver repairs. You probably
didn’t realize it, but about 75% of the
set calls we have had since then came
from Pepsin Parish.

“On Sundays, the choir sings into a
mike—which works out very nicely,
because when one of the kids goes
sour, his parents can always blame it
on a tube. The pastor, who has had
to double for organist and preacher,
now retires to a chair during organ
solos from our platters.

“This summer, the choir will be sent
to Wet Lake for a month’'s vacation.
During that time, it will be repre-
sented by recordings they will make
before they leave the city.”

“With what?” I asked meekly.

“With the recording rig I am lend-
ing them.”

“Oh,” I said, disappointedly, “can’t
you sell it?”

“Don’t want to,” Al answered. “It’s
more use to us to be used for making
records and selling them. Every one
of those boys’ mothers has ordered a
recording of her son’s voice, singly or
in the group; some of them want both.
You see, I didn’t take any chances
when I installed the apparatus with-
out being paid for it all at once—first,
because I knew it would take a dem-
onstration to educate those folks to
the use of mike and pickup, and sec-
ond, even if the plan flopped, we could
peddle the stuff at any other church
where they could be shown how nicely
it worked.

“At present, only two families have
ccmbinations, but three others have
ordered them from me. They can’t
afford the most expensive ones, and
we’ll not get cash—but three new
markets have been opened up to us.
Now, my little lamb, will you return
to the fold?”

“Here comes the prodigal,” I
shouted. “Get ready to slay the fatted
oatmeal! Oh, boy! Where are those
addresses of the folks who have been
buying records? What prospects!
Lemme at ’em!”

“Take it easy,” Al said, laughing.
“Don’t try to force them too much.
Pay attention to the work that’s com-
ing in for a few weeks until it drops
off—don’t high-pressure them. Stay
in the shop for a while.”

Sometimes I look at Al and wonder.

Firp isn’t such a bad skate when
you get to know him. Yesterday,
while I was leaving church, I over-
heard him say to a fellow-member
that I was a very fine young business-

(Further experiences on page 45)
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ON THE COVER
WE HAVE . . .

HIS month’s cover illustration

shows I.ee Sheldon—our Service-
man’s Experiences author—at work in
his home. The occasion followed the
breakdown of Mrs. Sheldon’s kitchen
midget, which Lee at first attempted
to repair with household tools. His
wife, realizing the uselessness of a 12”
screwdriver on a 7” set, and resenting
any activity which turned her kitchen
into a repair shop, gave him a jewel-
er’s magnifying glass (which she had
kept, for sentimental reasons, since
ILee gave her an engagement ring)
and a pair of tweezers. The picture
followed naturally.

One No. 1 floodlight, with reflector,
was used for illumination. The ex-
posure was two seconds at f 32, using
a 3A Kodak loaded with Eastman Su-
per-XX film. Commercial developing
and enlarging. '

INSTITUFE

NS

To: The Triplett Electrical Instrument
Co.. Bluffton, Qhio.

Awarded: Seal of Acceptance No. 111.00
Product: Dynamic Mutual Conductance
Tube Tester Model No. 1615.
Description: True dynamic mutual con-
ductance tube tester with simplified push-
button control. So simple now anyone
can use. Direct GOOD-BAD tube reading
on two-color scale. Separate tests for
diode, rectifier and ballast tubes. Checks
all receiving tubes including the new loc-
tal base types. Also tests gaseous recti-
fier tubes. Both filament connections are
made through push-button switches al-
lowing for roaming filaments. Same is
true of plate, screen, C. G. location
switches. ete. Separate Gas test and con-
clusive neon shorts test. Rotating chart
has data for more than 200 receiving tubes
—plus all ballast tubes.

To: 'The Triplett Electrical Instrumen
Co., Bluffton, Ohio. :
Awarded: Seal of Acceptance No. 111.1
Product: Dynamic Mutual Conductance
Tube Tester Model No. 16186.

Description: Same as above plus Volt-
Ohm Milliammeter awwith ranges: D.c.
volts 0-10-50-250-500-1000 at 1000 ohms
per volt: d.e. ma. 0-10-50-250; .2 to 500
ohms; 300,000 ohms, 1.5 and 3 me<ohms.
A.c. volts 0-10-50-250-500-1000 at 400 ohms
per voll. Special chart permits decibel
readings against volts to 42 decibels. Two
plug-~in rectifiers: in tube tester and volt-
ohm-milliammeter circuits. Front illu-
minated instrument also indicates when
tester is connected to supply line. Attrac-~
tive all-metal case, lustrous satin finish.
Stoping panel. Removable cover. (Case
size 15%4”x11%”x6%”. A.c. operated in-
cluding ohmmeter, 60 cycles, 110 volts.

(More S/A on page 44)
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HITS story, according to WOISR, which
cmanates from the same source as did
the vockaboar story published in this column
a couple months ago, is the truth and noth-
ing but the truth s'help me Hanner. Tt is a
well known fact that 1 ovder to produce a

good transmitting tube it is cssential that
a high degree of vacuum must he main-
tained.  This is accomplished hy certain

manufacturers of certain types of tubes, such
as the PU6% (six and scven-cighths), by
pumping with mercury and liquid air pumps,

L
A rare pix of VR4AD, British Solomon
Islands. Sent in by Leo Herz, Chicago.

cte.  Towever, there are other manufac-
turers who will never use this practice; and
there arc many tubes available, such as the ro
KV, the BEZ rooo and the 3 500 which are
filled with geunuine Wempusite—the only
perfeet vacuum material in exislence.
Wempnsite may he obtained by machining
the carcass of the three-toed I empus, the
Giant lying Wempus or the Ring-tailed-
Jtairy- cheste d Wempus.  Wempusite lathes
using diamond cutting tools, or muck saws,
may be used to shape the material to fit the
various lubes being made.  The material is
quite hard, about the same hardness as
quartz_and_for this reason possesses opti-
mum Q. fnormous output is obtained at

how a condenser

A gadget
works. Built by hams for the NYWI'.

showing

cfficiencics as high as 733¢, with only 10%
modulation at 7' ¢ps, dinesaudial wave.
In faclt removing the quartz plate in rigs
using all Il’un[mw'lv Tubes invariably re-
sulted 1n greatly tmproved [requency stabil-
ity. NGoshrrr! 1]

WOTLQ is said to have gone on a redue-
ing diet.  last minute reports have it that
lie is now down to mpty-mpt-mpty pounds.

Nice going, old timer. Be seein’ yah on 5!

The fone hoys on 160 meters are all in
a dither. Someone has come up with the
screwhall idea to chase all the class “B”
hoys off that band and make ’em go down
to ten and five mcters. The situation seewms
to be under control, however. These funny
rumors have a habit of popping up from
time to time scaring the daylights out of
the boys, then dying down until another
lunatic gets an idea.

FFunny how things work out sometimes.
One of the forty meter boys has becu strug-
eling for years with a pupil who has mas-
tered the code and theory but just won't
take the exam. This fella can really copy,
takes up to thirty per and as for theory.
well, he really knows his onions, having been
an cngineer for years. Our ham hndll) got
a brilliant idea. Hve started to work on the
pupil's XYL, At first she didn't know a
thing about it but she had plenty of cn-
thusiasm.  Now she has the tickei, the rig
is on the air and the pupil is in the dog-
house where he belongs until he musters
cnough ambition to go after his own tickct.
This is really a funny situation when one
considers that this gentleman has several
hundred dollars tied up in amateur equip-
ment, a three hundred dollar receiver and
all the gadgets necessary to operate a really
first-class amateur station.  The XYL is
rubbing it in plenty now she has the ticket
but he just just grins and takes it as if he'd
planned it that way all the time. TIn faet,
he scems as proud as if he'd gone and got-
ten the ticket himself,

WOIIRY is now on forty meters with 200
to 400 watts input using a 203A in the final.
We stand on our counstitutional rights and
refuse to divulge whether this item has any
connection with that immediately above.

‘VONDER why the Asheville, N. C.,
ARC, a mag of the local radio ham's
club, uses the words “Der Tag” to denote
the date of their big hamfest. The connota-
tion of the “Der Tag is rather unpleasant
to many. since it was uscd by the Kaiser
to designate the day he plunged the world
into the last holocaust, Too many widows
of the AR remember those words—* Der
Tag"—with tears! Let's be American first,
last and always'!

W4ZZ has wlkd over 15 countries during
the past year, bring his total near to the cen-
tury mark,

WHBPD, with a score of 9,000 in the DX
contest has only wkd one new country. It
was the only one left for him to work! Hi!

That is FASIH not FISIH!

P4CC is a Duteh Ship on 14.4MC-T9¢. He
will QSL via N.V.I.R.

WIFCRB is whkg Europeans on eight’ and
twent’ wid 12 watts input.  Now has a rig
on ten and is giving W4CEN and W4AH a
run fer their mazuma.

Thnx to WHIFIX fer the above five items.

EW Ham-to-be is Bob Croshy of orches-
a tra fame. He stopped up to the pre-
view of RN's 1930 All-Purpose, 28-pt trans-
mitier-receiver, and was he impressed ! Bob
will go after his ticket soon. Ollie WOETI
Read did all the explaining and got hisself an
autographed pix of the Macstro in return for
his trouble.

WOISR is turning into a demon reporter
these days. Never misses sending in his
stint for this coliunn . and on time, too!

Whatsamatter you radio clubs.  HHows-
aboutit that you send in “Specials” to this
column and collect our usual fees? TFollow

_the general style here and cash in on gossip.

Address, “Hamchatter Iiditor, Room 2230,
608 South Dearborn St., Chicago, Hlinois.”
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Paley Award winner, WI1BDS, at the
controls of his shack. FB, Wilson!

G. L. Doseland. legalist fer the Chicago
Area Council Radio Club and George Fenton,
a chiham. helped prosecutc the hootie
WIRIS. At this writing hootic WIRIS is
being held for the Grand Jury. Conviction
carries a possible 2 year term in the clink.
Crime docs nof pay! When the arrest was
made, a shout, “Boh. Bob. here’s the police!”
was heard over the 160 meter hand by scv-
eral hawmwsleuths who were in on the know.

I the 160 meter W3-phoue who signs him-

self : “This is Atlantic City and suburbs
calling™ happens to read this, please take note
that he has been heard in Qucehec with an
R8 signal in the 80 meter cow. band. Hi!

A newcomer on 2039 Kes. is VEIFS, Cen-
treville. N. B. The XYT. and Muriel seem to
be losing that fear of the “mike” and work
out £.h. Box 20 if the full QTIH.

WIIUT'V reported heard by ON4HS.
was on 160 fone.

VIE2HB is engincer at broadcast station
CKCV, Quebee City.

VE2DV is back on 75 fone after about onc
month on 160.

WIDQK is also bhack on 160
months on 40. 1DQOK is quite
on 160.

1Iuv

after several
an old timer

finder localed

direction
at ON4K1); also the American receiver.

Notice the

VEI1.O is going to join the 160 gang soon.

VE20G is on 10 mcters and gets out in
fine shape. VE2NK is also on Il).

VE2PF tried 40 and worked a W7,
Strangely cnough, two days later he con-
tacted W7AMN on 160 phone. New regula-
tions in Canada won't permit a new ham to
work phone on 160 for 6 months. 10 is the
only fone hand.

VE2A] s onc of the newest on 2001 kes.
60 watts input to an R09 on c.w.

A W1 is Port Kent, Me. Had a fine QS0
with VEIDU. The W1 was a 3800 Kes.
phone. Hi! No QRM.

WI1HOD is all set for dx with a 20 meter
rotary beam, a 20 meter doublet and a 10
meter rolary heam.

VEIMQ talks of putting up a vertical an-
tenna for 200 He says that cvery time he
calls a "CQ"" a W3 comes back to him.

W2HNR went to sleep during a rather
]enothy round table and awoke just as the
gang were pulling the switch.

\’SHSH and W4ATL on c.w. must have a
swell time getting those dots and dashes

straight. (Please turn page)
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Two localmen were talking about their ra-
dios. One said that he had just had his radio
fixed and that he was well satisfied. “Why”
he exclaimed. “Tf there's static or we don't
quite understand what an announcer says we
just turn a knob and he says it again!”

5CV drops us a line to say that he be-
lieves that he is the first to receive
American television signals in London. He
claims that on Sept. 16, 1930, he received a
% hour program from GE of Schencctady,

N. Y., and he has a verification to prove that
he did. Does anyone disput the honorable
G5CV's claim cither as to priority or as to
having received the same signal ?

The RJ is certainly getting active against
the hooties these last days. We read in the
local papers that another unlicensed ham had
been caught in Chicago. He was operating
in the 160 meter band and using the call
WOIRIS.  Crime does not pay!

W2ZC is building himself one of those
new overseas heam antennas w hich is a copy
of GSB's. It is for twent operation and is
electrically (not physically) rotated. ZC
claims that the rotation 1s accomphshed by
introducing phasc difference in curtains and
additional sections of 600 ohm line, while the
array itself is stationary. Incidentally. W2ZC
is a former cditor of Time. and now Tech-
nical Adviser_to Time. Life, and Fortune
magazines. (No advt. hi!)

Had a terrific gripe the other day from a
ham on what we said about him in our col-
umn. Claims that, “weren’t no scch thing!”
The payo!l came w1‘rh the closing runarl\—
“Yah didn't ¢ven get my call letters right!!!”
Ho-hum, that's good fer a chuckle anyhoe!

The Seventh Annual Hamfest of the Fox
River Valley Radio Clubs (Bob G. Artman,
WIKYY Sec’y). will be held on Sunday,
June 25th at Round Lake, Wis. That is ap-
proximately 18 miles S.E. of Fond du Lac,
Wis. and 25 miles W. of Sheboygan. The
grounds will be open at 8 a.m. with events,
mcludmv the Annual Baseball Tournament

Leo Herz of Chicago
these two pix of ON4RI. Note
the unit-type of construc-
tion and the American

and Boat Races
starting at 11 a.m.
A full program of
events has been
planned for YL's
and OW's. (Yah
gotta keep ’em hap-
py! hil) A swell
time should be had
by all. Reservations
are available from
WIKYY, 616 Bluft
Avenue, Sheboygan,
Wis. BIG prize
list is one of the at-
tractions. Nuff sed!

Incidentally,
WIKYY has a swell
call—if he uses fone
—to call himself the
“too

sent in

mike.

_ wise doggy.”
Get it? Well here's
how. YY equals “too wise” and a K9 is a

“doggy.”

(Ed., “That’'s goshawful!”
Ed.,

“Can u do better?”)

Tech.

HE Official Bulletin of the Toledo Radio
Club says some nice things about RN in
general, and about this column in particular.
You mean it? Tnx!
~W80JO has a fb Collins xmtr and Na-
tional rcvr.

WERACW es WBQBM are building up 2%4-
meter pack transmitters.

New station on the air is NX2L of Grecn-
land. Ditto SP1HH. Poland.

Anyone know anything about ZX4M?

\W8ESN is going great guns on 5.
real DX wid it, too!

WSTBW is public-spirited. Teaches code
to a group of lads that come to his shack.

\Villiamsport, Pa. telephone company lists
the amateurs and their call letters in their
‘phone book. IExtra swell fb!

Jersey hams, attention. The coupon below
is what youn Should send to the Motor Vehicle
Bureau to get those handsome call letters of
yours put on your license plate!

Gets

NEW JERSEY LICENSE PLATE PETITION
Mr. A, W. Magee
Commissioner of Motor Vehicles
$tate House, Trenton. N. L.

1, the undersigned, hereby respectfully pe-
tition for the issuance of my amateur radio
call letters for use as cutomobile registra-
tion plates on my car in 1940.

Signed
Address

City

Amateur Call .

- From there the QSO lasted

W9VSX uses one of the Lindberg
UHF transmitters for his 30 MC.
transmissions.

ber of the Rag

Leo Herz, of Chicago, forwards some very
interesting pix of two ON stations. They
appear clsewhere on this page. Thanx l.co.
You other hams and DX men! Send in your
They are good fer “a buck fer ev ery onc

printed.

WQDDD is or-
ganizing a
“S AAB. Club.”
The initial stand
for “Save Ameri-
can Amateur
Bands.,” and he
wants to get in
touch with any
hams who are in-
terested in getting
full information
on the hams
bands. The pur-
pose of the organ-
ization is to keep
the bands as they
are. and not have
them changed.
Why not get to-
gether with W9I-
SR and his “Vig-
ilantes™?

By the bye, what
has happened to
“The Vigilantes™?
Their purposes
were good and
their group wide
awale.

pix.

Bill is a mem-
Chewer’s Club.
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W6PXK, wore himself out helping the

unfortunates
holocaust.

during the last L. A.
His rig did yeoman’s job.

WIBDS won the Paley Amateur Award.
His pix is on the page. Conmats. Wilson,
on your receiving the “Oscar” of hamdom !

Winners in the Union County Amateur
Radio Assn., Inc.. were Garth G. Sheldon.
Livingston. NJ—RME 70 Receiver: \W2LLMI
Sky-Buddy Receiver; Geo. Fuchs—
Astatic Xtal Mike; Pat Tamare—THalli-
crafter, No. 23 Recciver; W3IGKK—RME 70
Receiver: B. Barghausen—Martin Flash Key.
Congrats to this gang. We are told that they
gave away $1200 (count ’em) worth of door
and other prizes. The above was reported
by W2CZS for the UCARA Hamfest Comm.

Adrian Blancquaert of Flanders. Belgium
forwards the very interesting pix of ON4KD.
Note the direction finder. We are told that
these units arc very common over there.

Using 40M as the medium, WSGKY, Win-
ters, Tex. and W9VIL, Dodge City. lowa,
exchanged views on the eclipse of the sun
on April 19th. W35GKY could not see the

‘'sun from his shack, and so mov ed his port-

of his shack.
2 hours and. a
full description was sent to WOVIL,

Who used a BB-gun to kill W3GKY's sky-
wire the other a.m.? The dastardly deed
was discovered when 5 replies to CQ’s got no
answer. )

The “SRC Ham News” is one fb rag. Has
lotsa dope and gossip of the extreme far
West. They offer a valuable prize for car-
toons.

When W6EQU, Sacramento failed to op-
erate his rig (¥ Lkw. of Calif. Power) fer a
double fortnight (oh, alright~—make it a
month) while out of town on business. the
power companies sent an investigator out to
check the wattmeter, wondering why the sud-
den decrease in consumpnon A. \W. Borgia,
who sent the item in, fails to report what
the result of the lll\LSUOatlon was. (Dear
HC Ed. Borgia and W6EOU are the same
person. Vy Trly yrs. Yr. Sec’y.) Hmmmm-
mm !

A CQ Radio Club, organized Jan. 20, 1939,
to study for ham 11cen5ts is going great duns
out in Ogden, Utah. One of the hest Yea-

(Pse @QSY to page 58)

able 15-watt rig out on top

No,
a ham rig.
power stages of television’s W6XAO.

not what you think! This is not
It is one of the medium
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PHONES

Al

PUSH C
BUTTON — “I "I I—I

Y X ¥

t udio Frequeney Bridg -

by CHAS. E. DIEHL, A.B.. WGEVF

Toppenish, Washington

BOVE is the circuit of a 1000
cycle bridge that is very sensi-
-tive and can be built from ma-
terial that costs very little and which
most experimenters have on hand. In-
put is from any audio oscillator that
will produce a note in the vicinity of
1000 cycles.

Note the two identical audio trans-
formers A, and A.. Their primaries are
in series across the 1000 cycles. Sec-
ondaries are hooked up bucking. As
long as nothing disturbs the balance,
no sound is heard in the phones. Both
sides of the phones are at equal poten-
tial. With the one megohm volume
control in circuit and a calibrated
pointer on shaft that indicates per-
centage of the resistor in series, we
have a fairly accurately known re-
sistor. Any unknown resistor is in-
serted at X. An unbalance between
the resistances X and Y will cause
more current to flow in one audio
channel than in the other. Result—
sound in head phones. Now we vary
Y until sound ceases, and the resist-
ance of Y is equal to the resistance of
the unknown X.

The bridge is equally satisfactory
for measuring capacity and induct-
ance. Calibration of Y is made in
capacity by choosing several known ca-
pacities and substituting at X and
balancing. The important part in bal-
ancing a pure resistance against the
resistance of a condenser is that any

subsequent measurements must be
made with the identical audio fre-
quency used to calibrate. To check

A cheap instrument which can be used to

measure inductances and capacities and

which should be in every serviee shop.

this and enable a setting of the audio
oscillator to the same frequency we
have inserted condenser C as a per-
manent part of the equipment. This
condenser is connected so the push
button will insert it in place of X.
The value of C is any convenient
value you have on hand. That is any
value that will give a reading on Y
that can be reset easily. For calibra-
tion the push button is pressed and
balance obtained on Y. This point of
balance is recorded. When using the
bridge. first place Y at the recorded
position, press button and obtain bal-
ance by varying the input frequency
until no sound is heard in phones. The
frequency will then be the same as
the original calibration frequency.
Similarly inductances can be meas-
ured at X. Calibrate positions on
Y with known values. The condenser
push button must be used to check
frequency of input at each time in-
ductances are measured as well as
capacities because both have a differ-
ent resistance (impedance) at differ-
ent frequencies. The higher the audio
frequency, the smaller the capacities
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or inductances that can be measured.
If so desired two calibrations can be
made at different frequencies. A high
audio frequency and a low audio fre-
quency. This will make the ranges ex-
tend both ways. Also different vari-
able resistors can be used at Y with
a switching device that will insert the
desired one in the circuit. It is pos-
sible to make this instrument do the
jobs of several very expensive instru-
ments with an accuracy sufficient for
any experimenter. Such jobs as coil
matching, capacity matching and filter
choke efficiency tests can be made as
well as resistance measurements.

The audio note source can be a reg-
ulation signal generator or it can be
constructed from a single tube and an
audio transformer. The disadvantage
of the latter home-built type is that
there is grave danger of getting a note
which will be replete with harmonics,
and which might vary in amplitude.
With that type of note the measure-
ments are very apt to be inaccurate,
and the whole scheme fails. For quick
checks, however, the home-built audio
generator should work.
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The completed unit is compact and very easy to construct.

F HIS remote control unit was born

of irritation, an occurrence which
- - brings to mind the phenomenon
of the oyster and its pearl. This com-
parison may be condoned because this
little device is truly a “pearl” in com-
pactness and performance. The irrita-
tion which started the design and con-
struction was caused by the noisy, poor
functioning of a commercial unit
which originally was used.

It seems to be standard practice, in
the building of accessory remote con-
trol devices, to control the volume at
the distant receiver by reducing the
amplitude of the carrier emanating
from the remote unit. This method
works when applied to old receivers
not equipped with automatic volume
control. In any AVC receiver, how-
ever, this method is far from satisfac-

4

Power is drawn from the house mains.

tory. It has the primary effect of in-
creasing the background noise. Under
these conditions, reduction in audio
volume does not occur to any substan-
tial extent until the carrier has be-
come so weak that it has slipped below
the ability of the AVC to hold up the
output.

In the remote control unit here de-
scribed, the carrier wave sent from it
to the receiver is of constant strength.
It is unaffected by the position of the
volume control. This holds the AVC
of the receiver down and permits
noise-free reception. It also permits
the equivalent of turning the receiver
off for short intervals from the remote
point (as for instance when the tele-
phone is to be answered) merely by
rotating the remote volume control to
Zero.

This remote control unit is superior
also by virtue of its oscillator circuit
and the hookup for modulating it. A
modulated oscillator is ordinarily diffi-
cult to hold onto the straight and nar-
row frequency path. The oscillator
frequency “wobbulates” with the mod-
ulation and this in turn causes serious
sideband cutting when a selective re-
ceiver is used for reception. The os-
cillator section of the present unit is
practically equivalent to a buffer am-
plifier electron-coupled to the oscilla-
tor and this makes for excellent fre-
quency stability with consequent high
quality reception.

The high quality of reception is kept
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by ERNEST A. ZADIG
New York City, N. Y.

For the comfort of arm-
chair-contrel of your
broadecast reeceiver, this

unit will be just right.

uniform at all volume levels by the
modulation means employed. Changes
in volume at the receiver are accom-
plished by changing the percentage
modulation of the carrier sent to it by
the remote unit. No distortion is
therefore added when the audio vol-
ume is held down to a very low point.

Further quality insurance is had by
virtue of the diode detection in the re-
mote unit, and the resistance-coupled
audio amplification. The fluctuating
diode voltage is also used to provide
automatic volume control over the
radio frequency section of the first de-
tector.

No actual intermediate frequency
amplification is used in the remote
control unit. The intermediate fre-
quency transformer is there to provide
the selectivity which is a feature of the
superheterodyne circuit. It cannot am-
plify since no vacuum tube is asso-
ciated with it.

The vacuum tube was omitted
purely in the interest of compactness
and because under ordinary conditions
it is not really necessary. In locations
where radio reception is very poor, this
intermediate frequency amplifying
tube may be added in the conventional
manner.

Summed up from a technical stand-
point, it will be noted that the remote
control unit is a complete superhetero-
dyne receiver (even including a second
detector and audio amplifier) and also
an electron-coupled transmitter. The
process may be likened to a rebroad-
cast similar, for instance, to a regular
broadcasting station picking up a pro-
gram from Europe and then sending it
out again on its own channel. In con-
trast, the standard type of remote con-
trol is merely a frequency converter
whose intermediate frequency stage
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is linked to the receiver by air. This
explanation should make clear why the
herein described unit is unique in being
able to send out a constant strength
carrier whose percentage of modula-
tion is varied.

The remote control device is en-
tirely self-contained and requires no
connectlion whatever with the receiver;
plugging it into an AC or DC outlet
completes the job of hooking-up. The
broadcast carriers are picked off the
power line, making the usual hank of
aerial wire unnecessary. (Under ex-
tremely poor conditions, a short length
of aerial wire may be attached to the
point marked “A” in the wiring dia-
gram.) The output power is ample to
insure excellent operation between any
two points within the average home
or apartment.

The frequency of the connecting link
has been chosen as 1575 kilocycles.
Conversation with the local radio in-
spector seems to indicate that this is a
clear channel throughout the country.
Furthermore, it is just a shade above
the top of the broadcast band and
therefore within the tuning ability of
most radio receivers. Of course, this
frequency may be changed to suit the
whims of the individual builder; it
could be placed within the short-wave
spectrum if the receiver is so equipped.
A caution to observe is to stay away
from frequencies which are either
within the broadcast band or whose
harmonics fall within the broadcast
band.

A feature of the construction is the
loop shown in the illustrations. This
is composed of twenty turns of No. 12
single cotton enamel wire wound to a
rectangular shape three inches by four
inches with a center tap from the tenth
turn. The loop is then taped or bound
to hold it solid. This loop acts both as
the transmitting tank inductance and
as the radiator. It has the usual loop
directional characteristics which may
prove handy under some conditions of
interference. It is tuned by means of
a standard 500 micromicrofarad pad-
der condenser as shown.

The construction of this remote con-
trol unit is sufficiently easy to fall
within the ken of any amateur solder-
ing iron wielder. Exact layouts natu-
rally depend upon the parts used, but
the photographs are self-explanatory
and should be generally followed.

The chassis is bent from a flat sheet
of steel measuring 6% x 6% inches.
Two sides are bent down 1% inches
from the edge, making a chassis 63% x
3% x 1% inches. Socket, volume, con-
trol, switch, and other holes are cut as
shown.

The oscillator coil for the 6A7 fre-
quency converter is mounted in the
bottom of the intermediate {requency
transformer in order to save space.
The axes of the oscillator coil and
of the IF coils should be at right

|

angles and they
should be spaced
as far apart as
possible. Suffi-
cient room will
usually be found
to place the pad-
der condenser in
the can also, for
instance as
shown in the il-
lustration. Some
parts dealers
stock a unit of
this combined
type ready to use.

A small, two-
gang variable
condenser was
utilized in the
unit being de-
scribed because it
was thought desirable to be able to tune
in any station in the broadcast band.
This condenser could be omitted and a
standard two-gang push-button switch
substituted therefor. This would give
automatic tuning for six or eight pre-
determined stations. It is also possible
to fit a four-button tuner in the space
above the variable and retain both.

It is best to mount all parts on the
chassis before commencing the hook-up
and then to complete the filament cir-
cuit first. The voltage drop needed
for the present tube complement is
obtained from a line cord resistor of
200 ohms. The sequence of filaments
from line cord to ground is shown in
the diagram. The “ground” is the
chassis; this makes what is commonly
known as a “hot” chassis but is general
practice in midget receivers and will
do no harm since the unit will doubt-
less be encased in a small cabinet or
box.

One of the most important prerequi-
sites for high fidelity operation is a
hum-free power supply. By actual
measurement, the percentage ripple in
this remote unit is only .19%, a good
figure.

The filter is a two section pi, an in-
ductance (choke coil) being used in
the first section and a resistance in

N 4

cast receiver.
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The hound coil transmits the signal to the broad-
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This is what tunes in the stations.

the second. The choke is of five hun-
dred ohms resistance of the type com-
monly used in midgets. The resistance
is 400 ohms, 2 watts. The condensers
are 12 mfd. electrolytics of 200 volts
rating. Three of the slender cartridge
type were used and bound together
into one unit for easy mounting. The
.25 mfd. paper condenser from the rec-
tifier plates to the chassis is impor-
tant; it’s a ten-to-one shot that any
serious hum is traceable to its defect
or omission.

The radio frequency choke marked
“B” in the diagram is also important.
It provides the impedance to signals
in the broadcast band which makes it
possible to use the power line for an
antenna. One of the two coils in an
old intermediate frequency transfor-
mer was made to serve as this choke.
It was of the type wound in four sec-
tions on an impregnated tube. The
.00075 mfd. fixed condenser which con-
nects it with the primary of the r.f.
transformer should be of a good grade
mica because the line voltage is im-
pressed across it.

The intermediate frequency trans-
former is operated at 455 kilocycles
and the oscillator coil is chosen accord-
ingly. Radio frequency choke coils and

(Tune in further on page 45)

A0 L
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TECHNICAL BOOK

._ & BULLETIN REVIEW

AFRONAUTIC RADIO., by Myron F.
Eddy, lLieutenant U. S. Navy, retired, pub-
lished by the Ronald Press Companv of New
York City, covers all of the various fields
of radio as it applics to the aviation indus-
try. This book makes a very valuable source
of information available for the radio oper-
ator or service vngineer and contains many
chapters on modern circuits and applica-
tions. Many illustrations are given together
with large and distinct schematic dlagrams
so that the student will have little difficulty

in making his analysis of the circuit. Chap-
ters 1nclude Aviation-radio commumica-
tions, Fundamentals of [lectricity, Radio

Electricity, Circuits, Tubecs, bntterles Power
Supplies, Radio ”lulenmph Transmlttgrs
Beacons, Receivers, Direction Finders, Land.
ing Systems, Traffic Control, Installation,
\I1111te11311ce Graphical S)lnl)ols Definitions
of Terms L:ed in Radio LEugincering. Mr.
Eddy is Chief Instructor in ‘\1rcraft Radio
at Stewart Technical School and is a mem-
ber of the Institute of Radio Engineers.
This excellent book contains 502 pages to-
gether with many illustrations and is a val-
uable addition to any radio library.

PRINCIPLES AND PRACTICE OF RA-
DIO SERVICING, written by H. J. Hicks,
M.S., Radio Instructor at Hadley Vocational
School in St. Louls. This first edition pub-
lished by the McGraw-Hill Book Co., Inc.,
gives the radio serviceman a source of in-
formation concerning the various problems
encountered in the daily routine of servic-
ing modern receivers. The information con-
tained covers all of the various automatic
features such as are found today, including
the automatic volume control, etc. me«
ning with an introduction, the various clm])—
ters of the book take the reader to each and
every part of circuit analysis and chapters
are included on the Fundamentals of Mag-
netisim and Electrictty, Fundamentals of Ra-
dio, Radio Tubes, Test Equipment, Theory
of R. F. Amplifiers, Theory of A. F. Ampli-
fiers, Power Supplies, Detection or Demodu-
fation, Volume, Tone and Frequency Con-
trol, lLoud Speakcrs, Antennae and the
Elimination of Man-made Static, Superhet-
crodynes, Servicing Radio Receivers, Pub-
lic-Address Systems, and two very valuable
chapters on the Business Side of Radio
Servicing and a large appendix which con-
tains many charts nnd formulae. This book
contains 305 pages devoted completely to
problems in radio servicing.

TELEVISION, published by Radio Cor-
poration of A\merlca Radio City, New York,
1s a small booklet available to radio listen-
ers intercsted in this new and fascinating
art. Explains in simple language the funda-
mental plm(:lples of Te le\lsmn A ques-
tionnaire is included which contains general
questions pertaining to Television together
with answers to the questions. Many illus-
trations ailord an opportunity for the reader
to become acquainted with the latest in
Television equipment. Explanations are
given as to what the viewer may expect
from the latest in receivers. A question-
naire is also included on questions pertain-
ing to the Television program itself. Copies
of the above Dbooklet may be obtained by
writing to R.C.A., Radio City, New York.

SPRAYBERRY DICTIONARY OF RA-
DIO, written by . L. Sprayberry—Instruc-
tor in Radio—contains 94 pages devoted to
the listing of all terms used in radio work.
This excellent hook also contains several
interesting charts and a table of db levels,
a resistor wattage chart, an explanation of
the most common cases in receiver failure
and a parallel resistor chart, together with
charts on Greel symbols used in radio, vac-
uum tubes and decimal equivalents, etc.
This hoolklet will find use as a handy ref-
erence for the up-to-date scrviceman or ra-
dio engineer as it gives direct answers to
phrases not often used in radio.
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' By' JERRY COLBY

ELL, the Feds are a-comin’ and it
Wamt around the mountain. They've

already arrived and plenty of scalps
are hanging from their belts. Scalps of ops
like Thomas Carpender of St. Paul, Minne-
sota, who pleaded guilty to an indictment
charging the operation of an unliceused ra-
dio station in violation of Sections 301 and
318 of the Comdct of r934. The mercy of
the court placed him on probation for two
years. RI's of the FCC say they suspect
many other unlicensed stations are operating
around St. Paul area. So beware, be-
ware. . ..

OC DAVENPORT was reminiscing the

other day and he says that back in '18
they hung up some records which are still
standing intact. For one thing, not missing
a time smnal during the entire trip across
the Atlantic; putting out only 3 amps with a
one-half KW arc and stretching the signal
1730 miles . . . and during dayhght hours
at that! And even if the equipment was not
of the hest, if any skeds with KSF were
missed during the entire trip between Syd-

ney, Australia, and the states, the operator
was automatically fired upon his return.
And all this was done on a hunk of crystal

and a cats whisker! Can you imagine what
they'd have done with a tube Joh. Yep,
those were the days of iron ships and tall
tales!

lT is with a deep fecling of sorrow and
the knowledge of a great loss to the ra-
dio operating profession that we learned of
the death of Stephen Kovacs. He passed
away at the U. 8. Marine Hospital, Key
West, Florida. Our sincere and heartfelt
wishes for smooth sailing and clear skies
with the Great Pilot. At least now he will
have surcease from his continual fight for
radiop recognition and better worl\uw con-
ditions!

HE Auto-Alarm boogie man continues

to haunt radiops. The FCC engineering
department states that “a further study of
autoalarms with respect to their ability to
respond to an alarm signal while being sub-
Jected to interfering swnals and/or atmos-
pherics. But credit is given to the auto-
alarm in the rescue of the ten survivors of
the ill-fated British Flying Boat Cawalier by
the Esso-Baytown. The Esso-Baytown's ra-
diop was aroused from his lahors elsewhere
about the ship by the autoalarm. The alarm
signal was sent by coastal station W.SL. So
therc you are!

T this time we extend congratulations

to the CTU-MARDIYV, its officers and
members, on their sccond anniversary. [t is
a sincere pleasure to observe a group of ra-
diops who had an ideal and stuck to it
through hell and highwater. We wonder
does any one realize what courage it takes to
{face a seemingly unsurmountahle wall: odds
that stronger men dared not invite to Dattle ?
Yet men like Louis J. Kleinklaus, Athan
Cosmas, Freddy Ulrich, Kart Baarslag,
Schatt and others ventured into rongh moun-
tainous seas with a craft that was built on
an almost God-like faith in their idecals.
And it was truly a question of struggling to
success or drowning entirely without a trace
of their past existence. Even their enemies
must admire the grit and stamina that caused
these radiops to stick to their post, their
ideal, until success was assured. And their
record to date is one of continuous progress
and harmonious living with all radiops. Ye
ed has always heen for any organization
which sincerely tries to better radiop condi-
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tions and which uses each man's member-
ship card as a sacred trust for their indi-
vidual henefit, which eventually results in
benefiting every one. Aay The CTU-
MARD[V live long and continue to prosper
in its fight to help radiops gain greater rec-
ognition.

T'S beginning to pay being a columnist

for a gang of hardboiled radiops. You-
sah, friends and countrymen, in our many,
many years of pounding out this monthly
hash and rehash for the perusal of all and
sundry, we have received large bundles of
mail.  But never an eplstle from the
weaker??? sex. So it was an extra-special
day \\hen we opened a fan letter signed by
a YL! And she remarks as how the column
is okay (thank you) but why not place a
photo of A. B. Krueger in_our thumbnail
sketches of pioneers in radio? How come or
why. asks we? Iet's hear from those who
know Kreuger now or knew him when

T OW we know why many ops refuse to
have their names or photos published.
Because if Don Hekking cver owed any one
moncy. he'd sure have to pay up now. At
least a dozen letters from all over the coun-
try came to our desk with various addresses
for him. And now the latest one from V. R.
T.ewis of the RAMCA office in Cleveland, tells
us he can be located at 1309 Carr Street,

Sandusky. Ohio. Thank you, V. R. Which
goes to prove we all come together in this
column, somehow.

ERTE'S a dandy set up for a few radiops

with the ability and Lknowledge of
erectmg, installing, equipping and maintain-
ing a police radio station for a city of eight
to ten thousand souls. Our information
comes from a young “Ham”™ who has the
inside track with the Mayor, and the politicos
are getting into a huddle about its cost and
general possibilities. So if any of vouse guys
and gals want a nice shore-side billet. send
in your appliques and I'll put you in touch
with said young Ham.

GG requests particular information about
Harry Chetham who was last licard from as
the Police Radio chief in Somerville, Mas-
sachusetts. This colyumnist recalls some of
the fireworks that HC cansed in that same
town when he passed the cxaminations with
a mark of 100 percent. The Mayor wanted
to placc one of his henchmen into the Chief's
billet, so he had HC declared physically in-
competent. But Harry went to bat and held
the job down for quite a few years. So if
HC is on topside. shoot us a line.

ROM the mailbag: Dear GY: In spite

of the fact that I am in the telegraph
branch of the radio industry, my primary and
main interest in radio is receiver design and
construction. . T should like to know if
you have any information concerning pos-
sibilities and availability on positions in
broadcast. [ have experience in this field
and hold a 1st class phone and telegraph
ticket. I do not care for key work as recvr
and phone experimental work and construc-
tion are more interesting. R. . Ans.:
Why not make up a good Tletter and send it
to every concern w ho manufactures and de-
signs new recyr equipment for marine phone
apparatus® Any local RCA office will give
vou the names of the various manufacturers
of this equipment.

Your article in March
(Tnx)

EAR COLBY:
issue RapTO News very good.

T
(More QRD? on page 45)


www.americanradiohistory.com

Accessibility of controls is a desirable point in designing this rig.

P RANSMITTER design is usually

a compromise between the fac-
- - lors of cost, power and layout.
No two operators, of course, will be
in complete accord as to which fea-
tures are necessary to a transmitter,
but here is one idea of what the low-
powered unit should feature:—

6 Band Operation

Phone and CW Operation

Crystal Microphone Input

Universal Antenna Coupler

Crystal and Electron-coupled

Oscillator

Small Size for Portability

Use as Transmitter or Exciter

We chose an input power of 50 watts
because, with a reasonably good an-
tenna, 50 watts will get out in good
shape, and the cost of such a transmit-
ter is within the reach of most “hams.”

To meet the trend towards greater
flexibility, circuits are arranged so
that modulator output can be used to
drive a high-powered audio stage and
the r.f. output easily coupled to a kilo-
watt class C amplifier. In this way,
the unit serves a dual purpose—com-
plete transmitter or exciter.

Referring to the schematic wiring
diagram it will be seen that the r.f.
tube line-up consists of a 616 crystal
or electron-coupled oscillator, 61.6 buf-
fer-doubler, and 807 final. The AF
tube line-up uses a 6J7 fed by a crystal
microphone, a 6C8G duo-triode as a
second stage of AF and phase inverter,
and a pair of 6L6G’s in Class AB as
modulators.

The 616 crystal stage may be con-
nected as a straight pentode oscillator,
as a tritet oscillator, or as an electron-
coupled oscillator. When used in the
straight pentode circuit, with crystals
from 160 to 40 meters, a shorting plug
is placed in coil socket “A” which

grounds one side of the crystal and
the cathode bias resistor and bypass
R,-C., shorts the tritet grid condenser
C,, and inserts a slight grid-to-plate
capacity to provide stronger oscilla-
tion for the higher frequency crystals.
Experience has shown that the speci-
fied size of capacity does not increase
the crystal current with the 6L6 tube,
at least, enough to endanger the
crystal.

With crystal control, the oscillator
is normally used in the straight pen-
tode circuit for 160, 80, and 40 meters.
For output frequencies above 7 mega-
cycles, harmonics of the 40 meter crys-
tal are used. For 20 meter output
then, the oscillator is tritet connected
(accomplished by removing the short-
ing plug from the oscillator grid cir-
cuit and substituting the proper grid
coil), doubling in the oscillater plate
to 20 meters. The buffer acts only as
an amplifier, exciting the 807 on 20.
For 10 meter output the oscillator dou-
bles from 40 to 20 as before while the
buffer doubles to 10. For 5 meter out-
put the oscillator plate is tuned to the
fourth harmonic of the crvstal—10
meters—and the buffer doubles to 5.
The 807 does no doubling at any time,
making for increased efficiency and
higher output.

When using the oscillator in the
electron-coupled circuit, a mica con-
denser, about 100 mmf., is plugged into
the crystal socket, a tapped inductance
into coil socket “A,”’ and the circuit
tuned in the usual manner.

It will be noted that a combination
of grid-leak and cathode bias is used.
This provides the best form of bias for
quick starting of the crystal and low
plate current when the oscillator plate
circuit is detuned.

The 6L6 buffer-doubler stage needs
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by G. L. DANFORTIK
Engineering Dept.
Harvey Radio Labs., Inc.
Cambridge, Mass.

Nine different fea-

tures are included

in this versatile 50-

watt portiable xmir.

W

no neutralization when doubling, al-
though it does when amplifying on the
same frequency. To save connecting
and disconnecting the neutralizing
condenser, the grid end is wired to one
of the blank pins of the coil socket.
Oscillator plate coils used in a non-
doubling buffer set-up, employ a
jumper from the B plus end of the coil
to the neutralizing condenser pin. For
coils involving doubling of the buffer
there is, of course, no jumper. This
arrangement insures that the neutral-
izing condenser is always connected
when needed and disconnected when
not needed. The condenser is a small
ceramic insulated padder, 3 mmfd. to
35 mmfd. This is set to neutralize the
circuit and then scaled with some bees-
wax melted on with a soldering iron
to insure permanency of setting. We
have found that 6L6’s are sufficiently
uniform in their inter-element capaci-
ties so that they may be interchanged
without upsetting the neutralization.

The coils are of the usual sizes and
need no special comment except that
the 160 meter coils require padding
condensers mounted inside, 100 mfd.
condensers for the oscillator and buf-
fer plate coils, and a 25 mfd. condenser
for the 807 plate coil.

There is an excitation control in the
buffer screen circuit. On the lower
frequencies the screen voltage will
have to be lowered in order to adjust
the final grid current to the proper
value, 3 to 5 mils. Overdriving the
grid will result in decreased output.

Both the oscillator and doubler plate
currents are measured by one instru-
ment.

The 807 final stage is keved in the
cathode circuit. Keying here, rather
than in the oscillator, makes for sta-
bility of frequency and removes the
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possibility of chirps from the signal.
There is a switching circuit wired so
that one instrument will
either final plate current or the mod-
ulator plate current. This switch-
ing arrangement enables all circuits
to be metered without using too many
instruments and also avoids the un-
sightly, and often dangerous, plug-and-
jack system of making one instrument
read all circuits.

The universal antenna coupler is
probably the most novel feature of the
unit. The switching system uses what
is, effectively, four 5-point shorting
switches to connect a 140 mmfd. vari-
able condenser for series tuning of the
antenna, for parallel tuning, or, with
the variable condenser connected, for
parallel tuning fixed capacities of 100,
200, or 300 mmfds. in parallel with it.

This allows the unit to be coupled to
any high or low impedance feeder
within its frequency range. For low
impedance feeders, such as, coaxial
line, twisted pair line, or when work-
ing into a single wire % wave antenna
against ground, the series position
should be used. A half-wave antenna
may be end fed from the parallel-
tuned antenna circuit and may be
used with or without the ground.

The antenna switch used is specially
constructed and very compact. It is
mounted on the back of the panel ver-
tically with its knob inside the cabinet.
As it does not have to be adjusted with
the transmitter in operation, this is a
good location for it. The knob of the
antenna tuning condenser is brought
out the front of the panel.

The a.f. section of the unit is quite
conventional except for the feature of
the terminal strip from which the out-
put of the modulator may be fed to a
high power Class B modulator to a
loud speaker, or “what have you.” For
modulating the 807, the terminals 1-2,
and 4-5 are jumped. Terminal No. 3 is
the plus B return, for use only when
an external transformer feeds the a.f.
off to some other apparatus.

The power supply is designed as a
separate unit and consists of a 300 volt
supply with an 80 rectifier for the
speech amplifier and exciter stages.
and a 500 volt supply with an RK-60
(which is an oversized 5Z3 with the
plate leads brought out of the top).
Both of these supplies use the same
power transformer, with taps for the
low voltage supply. This arrange-
ment is more compact and handier
than using two separate transformers,
although a special transformer is re-
quired.

Adequate bleeders are provided to
drain off the charge of the filter con-
densers when the transmitter is shut
down, insuring against possibility of
shocks from a supposedly “‘dead” sup-
ply, as well as to improve the regu-
lation.

As the power supply is on a separate
chassis of its own, there is an eight-
wire cable between the two units, con-
nected by means of Jones plugs. This
arrangement makes it possible to put
the r.f. and a.f. unit right on the op-

measure,

erating table, if desired, where
it takes up little room, while
the power supply may be
placed under the table or in
some other location where it
is out of the way. For mobile
use, where 110 volt a.c. is not
available, a power supply may
be made consisting of two
genemotor units and asso-
ciated relays and filters. This
unit makes an excellent mo-
bile installation.

When starting the transmit-
ter, the “Filament” switch is
first thrown. This sends cur-
rent through the filament
transformer T. The green pilot
should light. After the tubes
are hot, with the Tune-CW-
PH switch in the “Tune” po-
sition, the “Send-Receive”
switch is thrown to the “Send” posi-
tion, energizing relay Re, and throw-
ing on the low power supply. The
exciter stages are then tuned in the

An easy-lo-get-at arrangement of parts.

usual manner for minimum dip of the

Oscillator-Doubler Plate meter. The

grid current of the 807 is adjusted by
(Pse @QSY to page 54)

C—.01 mfd. 400 ». paper

Co140 mmf.

Cy—.002 mfd. 500 v. mica

50 mmf.

——10 mmf.

C¢—.002 mfd. 500 v. mica

C~— 00005 mfd. 500 v. mica
+—350 minf.

CQ—.01 mfd. 400 v. paper

C1g—.002 mfd. 500 v. mica

C1;—.002 mfd. 500 »v. mica

C15—.00005 mfd. 500 v. mica

Ciy—50 mmfd.

C14—.002 mfd. 500 v, mica

C\;—.002 mfd. 1000 v. mica

Cy—75 mmfd.

Ci—.01 mfd. 1000 ». mica

Cy5—10 mfd. 25 v, electrol.

Ciy—.05 mfd. 400 v. paper

Cop—.5 mfd. 400 v. paper

Cuy—.01 mfd. 400 v. paper

—.01 mfd. 500 v. mica
w—100 mmf 500 v. mica
mica

R‘——S 000 ohms, 25 w,
R-—50 000 ohms, 1 l/7_

R———500 ohms, 1
Rp,—-25 000 ohms, 1
Ry—350,000 ohms, 4 w.
R,—10,000 ohms, 1Y5 w.
R,;—25,000 ohms, 10 w.

R,.—500,000 ohms, Vo w.
R,;—5,000 ohms, 15 w.
Ri—1 meg., Vo w.
Ri—75.000 ohms, V5 w
R14—500,000 ohms, 1/2 W
R,+—100,000 ohms, variable
Rs—2,000 ohms, V3 w.
Rio—100,000 ohms, Va2 w.
R.y—2,000 ohms, V; w.

—100,000 ohms, 1/2.13/.
Ro;—200 ohms, 10 w.

RFC,—2.5 mh. choke
RFC,—2.5 mh. choke
RFCy—2.5 mh. choke
RFC,—2.5 mh. choke
RFC;—2.5 mh. choke
RFC;—2.2 mh. choke
M;—0-200 ma. ] D.C.
M>—0-10 ma. Milliam-

My—0-200 ma. | meters
T.—Modulation; Kenyon T-454
POWER SUPPLY
C—4 mf., 600 v. ofl
Co—4 mf., 600 v. oil
Cy—dual 8 mf. elec.
R,—25.,000, 20 w.
R.—25.000, 20 w.
T,—3 winding filament 6.5 .
3a 5 v. @ 2 a.
T—High voltage plate
L—Input choke, 5-15H Kenyon type T-501
L,—Swoothing choke, 10-H Kenyon type T-151
L,—Smoothing choke, 15 H Kenyon type T-154
RY,—115 v. relay. 6 v. AC
RY,—H. V. relay, 6 v. AC
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"UST ten years back a fellow

could not make a living (pro-
~— fessionally) in simply repairing
radios: today, the marvel is that one
certainly can do that. The art, new-
born say, “overnight,” of being a Radio
Doctor (one who cures radios of “dis-
eases”) is indeed as dignified today as
that of butcher, baker, jeweler, etc.
There is one or more such a fellow in
every hamlet in the land—a man who
“knows his stuff”’ so well that the trail
is well beaten up to his door.

Such servicemen (including myself)
are not “getting very rich,” perhaps
because we fail in branching out into
the commercial end of handling mer-
chandise as well as repairing it, but
how can all such voluminous tasks be
loaded on the back of a single man?
The answer is it cannot. He who
knows only how to ‘“doctor” radios
must be satisfied in knowing little
more. But we can look in another di-
rection, and ask, how well equipped
are our little laboratories? We can
not buy all things we need from whole-
sale houses, rather we have to invent
and improvise and organize as we go
along.

There is one big item that we pro-
fessional servicemen must agree
stands like a shadow to blight our
prospects, and that is the sly, surrepti-
tious suspicion in the mind of the cus-
tomer who thinks he is getting swin-
dled. If we pack our bags and make
a trip in the country, for example, and
we do an “operation” right in the par-
lor, consuming half an hour of time,
then perhaps the radio-owner remarks
that such an easy job was worth
scarce fifty cents, much less a dollar.
Instead of that, if the customer had
brought his set to the shop where it
could be “put to bed” for no more than
three days’ time, then how much more
dignified would not this procedure be?
Especially when the laboratory con-
tains more equipment than could be
freighted inside a big truck?

1 know I have given the right an-
swer above, and I can think back upon
many a time when, in obliging a deep-
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by ESTEN MOEN
Fosston, Minn.
In presentiing the three very praetieal
and excelient suggestions. the author
has solved some vexing service problems.
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This “Serviceman’s High-Boy” can keep the shop clear of gear.
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FIG-4

A handy battery radio testing bench.

country customer by nearly ruining
my electric soldering iron, heating it
red-hot on his kitchen stove, and many
other trivialities of the same nature.
I speak the truth when I say that we
servicemen must stock up our shops
because by doing so, then we are do-
ing the square and fair thing by our-
selves and others.

It takes years and years to make a
“radio doctor’” — no study course or
short-cut can ever replace the vast
experience that is required to operate
a repair shop competently. A study
course lays only the foundation upon
which rich experience can be built.

7E begin with pawing over a
table on which lies the radio set
to be repaired. Outside of this ‘“op-
erating” table we have perhaps a tool-
bag or brief case in which to throw
the tools. Has anyone ever thought
of gracing the room with a ‘“tool
tabouret”? Here is my gadget which
it took me years to learn how to as-
semble. The legs of the stand are two
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pieces of 2”x2”, standing 2'6” high; on
top is an inch-thick rectangle of pine,
about 6”x12”; slots A, B, C and D are
drilled and sawed out. They are used
for files of various sizes. Slot E holds
a knife, while slot F holds a pair of

pliers. Slots G, H, I and J are holes in
which  various screw-drivers are
thrust, handles up, always. A round,

tapering off-set plug (K) will hold a
roll of tape, and a similar plug, L, a
roll of solder. Some long and narrow
slots, O and P, form a gap in which to
lay wrenches. Similar but bigger, and
sloping slats, M and N, form a groove
on which to lay the solder-iron.

The figure shows part of the stand
beneath. About a foot lower under
the top, horizontally, is nailed in a
round dowel or square bar on which
to hang cloths. You know, I've had
the experience of fraying my good
trousers, of dropping hot solder on
them, until I learned to use a lap-
cloth or protective apron. It is just a
piece of white duck, cut from an old

(Service further on puge 54)
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FACSIMILE DEMONSTRATED TO
PHILLY POLICE

PHILADELPHIA. Pa.. (Special to RADIO
NEWS): During Radio Open House Week, a
daily demonstration of facsimile broadeasting

visitors at Station WCAU. Pro-
RCA Station at Cam-

was given for
grams _emanated from the
den, New Jersey.

Facesimile transmission was made in conjunc-
tion with the Philadelphia Police Department to
demonstrate p bhle police usage. especially for
criminal identification.

NEW YORK WORLD'S FAIR FAC-
SIMILE DISPLAY

NEW YORK. N. Y.. (Special to RADIO NEWS) :
Facsimile's possibilities as a news dispensing
medium were emphasized in an elaborute RCA
display at the New York World's Fair. The dis-
play includes a model newspaper office designed
to receive. edit and transmit news and pictures
by the radio mmtez method.

\Icwx is brought to the Edll()l = desk by tele-
tvpe. After copvneddmg, the pages are typed in
paze Torm on a varityper machine and blaced in
the scanner for transmitting. Provizion is made
to make still photographs from a near-by tele-
vision receiver sereen and these are transmitted
via facsimile process.

AP MEMBERS WITNESS SPECIAL
TELECAST

NEW YORK, N. Y. (Special to RADIO NEWS) :
At the Annual Meeting of the Associated Press,
members wilnessed a special telecast over NBCs
Wi2XBS. More than 300 editors and publishers
viewed the combination film and live tulent show
received on a baitery of RCA receivers in the
Grand Ballroom of the Waldorf Astoria. Part
of the program was picked up by the mobile
ielevision unit located in the AP news room in
Rockefeller Center.

STROMBERG-CARLSON DEVELOPS
PORTABLE TELEPHONE SYSTEM

ROCHESTER, N. Y.: Stromaberg-Carlson has
designed a new pmtable telephone system pri-
marily designed as an aid in installing televi-
sion receivers. With this system, installation

at the
work.

men can communicate with each other,
same time leaving their hands free for

Testing the rack of amplifiers for
television in the RCA research labs.

This sy¥stem is particularly apbplicable for the
installation of antennae.

The system includes two breast plate trans-
mitters, two headset reccivers, and 200 fcet of
rubber covered cord. The kit weigh<s 8 lbs.

CROSLEY RADIO CORPORATION
STANDING BY FOR TELEVISION

CINCINNATI. Ohio: Officials of the Crosley
Rudio Corporation today stated: “It is the opin-
ion of the company that televizion is an un-
known factor and in order to be prepared for any
eventuality it is our intention to keep abreast of
all phases of the new science by research and
development in transmitting and receiving equin-
ment and training her\onnel both in the engi-
peering and pl'ogrmnmiug branches of the new
art. As yet no pians have been formulated for
bl()x‘(](‘ asting television programs.

“While our fac vy has already constructed a
number of television receivers in its laboratory.
no schedules have been made for their produe-
tion. Neither have approximate retail costs Leen
determined, nor have any plans for marketing the
1ecen‘e1~ been decided ubon.

»If it develops that television is moving into
public acceptance, The Crosley Corporation has
prepared itself to help lead the way. both in the
building and transmission of suitable television
programs by a trained staff and in engineering,

design and production of television recciving
equipment in guantity numbers at popular
prices."”

BAIRD TELEVISION TO MAKE
BROADWAY, NEW YORK BOW

NEW YORK. N. Y.: The Baird Television Cor-
poration of London. England, is considering the
installation of several televmlon projectors in
various Broadway theaters. Arthur A. Lee, Vice-
president of Gaumont-British in this country,
predicts that by May 15 Broadway wiil have had
its first televixion theater. In England, Gaumont
will have completed the eguipment in 150 thea-
ters by May 1lst. Broadway theaters will be
equipped with screens 12/ x 15’ in size.

A. N. P. A. CONVENTION ATTENDS
FACSIMILE DEMONSTRATION

NEW YORK. N. Y, (Qpeua] to RADIO NEWS):
The Convention of the American Newspaper Pub-
lishers Axsociation, held at the Wualdorf Astoria,
witnessed a special demonstration of radio fac-
shmile during which actual pages of the paper
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igsued by the “St. Louis Post Dispatch” were
transmitted. Harold C. Vance, manager of RCA
Victor facsimile sales, supervised the display.

NEW VICTORIA THEATER EQUIPPED
WITH BAIRD TELEVISION

LONDON. En‘flard'
New Vietoria Theater in London has heen
equipped with the world’s largest television
sereen, which measures 207 x 157, This is larger
by 8 feet than previous screens.

Engineers working day and night made many
other instatlations in London theaters before the
telecast of the Derby at Epsomt Downs on May
24th. Twelve theaters were xo cquipped.

TELEGLAMOUR GIRLS NEED PER-
SONALITY—NOT HAIR

NEW YORK. N. Y.: Thomas H. Hutchinson,
XBC's Director of Television Programs says
that he will welcome all girls—blondes. red-heads
and  brunettes—providing that they have per-
sonality. Dead-pan “Miss Americas” won’t have
a ghost of o chance in competition with a
lovely vivacious, but far less beautiful, girl.
In picking out \mtable feminine television tal-
ent, Mr. Hutchinson has at once a pleasant but
difficult job.

EXPERIMENTAL TESTS ON COAX
CABLE GOING ON BETWEEN N. Y.
AND PHILLY

The big Gaumont-British

WASHINGTON, D. C.: The Federal Communi-
cations Commission reports that tests are in

progress on the experimental coaxial ecable in-
stallation belween New York and Philadelphia
and that they have demunstrated the feasibility
of transmitting 480 simultaneous ielephone con-
versations through this <ingle small cable.

The cable is especially aduaptable for the line
transmission of television programs and any
one of the 480 telephone chaunels may be used
for facsimile or wirephoto as well.

Five thousand telegrums~ simultaneously may
be transmitted over this same coaxial eable, it
was pointed out. The connection is 94.5 wiites
long and was comnleted late in 1938, The =yu-
tem is operated under authorization granted {o
the American Telephone & Telegraph Company
and the extensive program of ﬁ(’ld tests and
i\;l))uxments has been carried out by the Bell

abs.

A similar system is being considered for in-
stallation between Stevens Point. Wisconsin, and
Minneapolis, Minnecsota,~—a distance of 195
miles.

TELEVISION MAKES DEBUT AT
SAN FRANCISCO FAIR

SAN FRANCISCO, California: Visitors to the
Golden Gate Exposition will not only sce prac-
ticable home television demonstrated, but will
themselves have an opbortunity to be televised,
according to RCA

RCA has erected a large building, with over
5000 =quare feet of space. on the Exposition
grounds to house the television studio and view-
ing room. Radio facsimile, which will print
news bulletins, pictures and other text in the
home, will also be shown in addition to dis-
play~ representative of every phase of the radio

TELEVISION SERVICE ABROAD
REVEALED

NEW YORK. N. Y.,: The International Tele-
phone and Telegraph Corporation has released
figures on television service, for the year 1938,
abroad.

Great Britain. France and Germany all adopted

positive modulation and  uniformity of syn-
chronizing signals. The number of lines used,
however, difters: 405 in Great Britain; 455 in

¥rance; and 441 in Germany. Italy is believed
to be following the German practice.

In France, the Eiffel Tower vision transmit-
ter, ordered by the French P.T.T. from Le Ma-
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tericl  Telephonique. assoeiated  company in
Frauce of the International Telephone and Tele-
graph  Corporation,  wax  inangurated by the

T Minister in April.  Thereafter. regular
broadeasting has taken place about two hours
dafly. five day 1 week, of studio and film triams-
missions=.

A fowr hour daily service is being furnished
by the British feasting Corporation. il
Great Brit sent tJanuary, 1939) the
only count in the world with regular commer
cinl television service.

The output power was raised to 30 kw, and
a new antema placed in =ervice at the end of
10358, Good  reception has  been reported all
wound  Paris an Izo on the =outh coast of
Engl The quality of the pictures compinres
favorably with those [rom other transmitters
in operation.

TELEVISION USES 648 TUBES

SCHENECTADY. New o
Priest, General Eleetrie vedio engineer, his eom-
pany’s television station scheduled to 2o into
aoperation this year will have & total of 64X
aentm  tubes, Faiture of any one of about
400 of the R tubes \\|l| ~top the broadeast of
the television IT1]} Mr. Priest <aid.

Thix number of tubes s almost scven times
the number used in ihe averaze vadio broadenss-
ing =tation of teday.  Station WGY, for instance,
uses only 94 tubes Lo bring you your programs,

The Helderberg Hills #station. concerning which
Mr. Priest spoke. will serve the sirea compris
m;: Selhiencetaudy. Albauy. Troy, Amsterdam, and
with a combined mnpul.ul.mn of more
(HMI(

Aceording to €. AL

lllln i

TELEVISION RECEIVERS SHOWN AT
ANNUAL SALES CONFAB

ROCIIESTER. N. Y.: Stramberg-Carlson distrib-
utors ot their first climm=e of the company's
new television .(-nl\-rs at the Annual  Sales
Convention held d mm May. T.ec McCanne. Ra-
1o Sales Manager. e It has a w D
our poelicy I' Iy test every St nnhn;:
m ctuad =ervice conditians

we o the market.  These tests
have demonsteated that the compuiny’s receivers
will function perfeetly on the standard  televi-
stan channels"

1 l

Rear view of an RCA-Victor home tele-
vision receiver. €.R tube is vertical.

BELMONT RADIO DEVELOPS TELE-
VISION RECEIVER

CHICAGO, 1llinois: A television receiver will be
offered ': llu public jusi as ~oon as condilions
warrant, S. Billings. president of Belmont Ra-
dio Curwn':uiun. nnouneed today.

GRADUATES RECEIVE DHU—MAS BY
TELEVISION

Mass.:  Unmique graduation exercises,
the graduates received their diplamas
by television, were held at the Massachuserts
Television Institute on April 15th, when the In

stitute graduated its (irst elasz ol television en
gineers,  The “image” was 97 x 127, np and
clear.  President Porter H. Evans present the

diplomas 1o ten young men, while Prof. William
. | Prafessar of Electrical Enginecring

Adjusting the generator whieh provides synchronizing pulses 1o keep
RCA television transmitters in perfect

Baird Television installation in the
AMarble Areh Pavilion in Lendon, where

‘ 15' x 20 tele-pictures are viewed.

at the Muassachusetts Institute of Technology
delivered the graduation address.

RCA DEALER SERVICE MEN
TRAINED FOR TELEVISION

CAMDEN, New Jersev: RCA-Victar plans o spe-
cinl courze of instructions to train members of
their distributor and dealer <erv organizations
in 1he New Yo an to install :nd adiust tele-
vision ceivers and to instruct the purchaser
in their operation.  Approximately 125 ser
men_ have completed the first course according
to Edward C. Cuhill, RCA Service Manager,
The courses have been counducted by televi-
sion - service experts. from  wlthin the famed
RCA-Victor service organization at Camden. who
have heen studving and solving the problems of
television receiver installation and servicing dur-

(Please turn the page)
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inz the three yecars RCA-Victor television in-
striments have been field tested in New York.

“Our Jdistributor and key dealer serviee men
now have a good working knowledgze of the re-
ceivers and are qualified to set up, install, ad-
Just and demonstrate them after having satis-
factorily completed an intensive practical course
of study.” Mr. Cahill said.

TELEVISION COURSE TO BE CON-
DUCTED BY WIXAL

BOSTON. Mass.:
i conducting _a course in “Telev
begins May 15, with rebroadeasts on Fridays,
Each lecture lastx g full hour on the air and
covers i complete subject. and the entire weekly
s enables radio listeners to gain a working
I\nn\\ ledge of television,

“While the course is

Short Wave Sia

ion W1XAL
ion” which

simplified for the lay-
man, it will eontain many helpful hints for the
servieemen and dealers who may shortly be
called upon to install Television sets.” said Wal-
ter S, Lemmon, Founder and President of the
World Wide Broadeasting Foundation of Boston,

!_ : P o ’ =
owner of Station WI\AL The Foundation is
a non-profit educational institution and has
prepared a complete printed text with diagrams
and illustrations to help _the listeners follow the
instructor at Boston.  Dr. Duavisx Belcher, a
well-known Radio Engincer, conducts (he course.
The Practical Televizion scries is  broadeast
each Monday evening at 8 p.a EST, on wave-
lengths of 6.04 and 11.73 megacyeles.  The lec-
tures ave vepeated hy electrical transeription at

11:30 pan., EST, and again each Friday at 4
pom., EST. over wavelengths of 11.79 and 15.13
megacyeles.

CBS ADOPTS REVOLUTIONARY
TYPE TELEVISION FILM SCANNER

Dr. Peter Goldinavk, chief
television engineer for the Columbia Rroadcast-
ing System., has developed a new type of film
seitimer which will be placed in operation as

NEW YORK. N. Y.:

soon as the CBS station atop the Chrysler Build-
ing ix completed.

The principle upon which the revolutionary
new  seianner works i<, of ecourse, a great deal
different from that of the standard motion m(--
ture projector. In the er a strip of film is
nade to pass betw a bight source and a lens
in a continuous series of rapid jerks so that
24 separate photographs  or  frames can_ be
scanned per second whil~ they are at vest. This
is necessi because the tyve would see only a
shifting melauge of light and shade if the cellu-
loid were kepu in continutous~ motion.

It is not desirable to do this in scanning pie-
tures for television. first because for such pur-
poses the film must be scanned at the rate of
30 [rames per seccond to eliminate flicker. aund
second becituse stop-motion scanning requires a
great deal of light, causes muaceh wear on the
film and necessitates a great number of expen-
sive moving aptical parts,

Dr. Goldminrlk and his stafi of engineers sotved
the difficult problem by making the film pass

(More S & S News on page 49)

SAMUEL

ELL, folks. the lid’s off ! Television
ts here at long last!

True. the initial program service
is limited to the New York area, but the
important thing is that the video ball is roll-
ing at last and. like a snowball, is growing
larger and larger as it speeds along. A new
mdu:try has been born and it is off to a
grand start.

It was anticipated for a considerable time
that television would be launched at the time
of the opening of the New York World's
Fair. But few persons could have guessed
that the commercial beginning of the video
art would be on as big a scale as it turned
out to be.

Most important news of all was to find the
bigger manufacturers ready to offer lines.
Several smaller set makers did valuable pio-
neering in kits of parts as well as assembled
receivers but the
tinmediate entrance
of the “hig fellows™
gave television a
powerful promo-
tional push that im-
pressed the public
with the obvious
fact that the video
art is no mere nov-
elty and is actually
a great enlertain-
ment mediv  that
is here to stay.

by

UTSTAND-
ING feature of
thc new television
lines is the accept-
ance by manufac-
turers of the thought
that all-wave sound
equipment should be
included in the same
instrument as the
video apparatus.
This is a natural
combination and the
decision to do this
right at the outset
of the commercial
start of tclevision
was a smart thing.
Another trend
that several manu-
facturers arc grasp-
ing is the inclusion
of an “add-on” unit,
a small video attach-
ment that converts
any a.c. sound rcceiver into a television set.
RCA. General Electric and other makers are
merchandising such attachments which make
possible the conversion of a radio set into a
sight-and-sound rcceiver at a cost of less
than $200.

Starting  the

CA launched its television receiver line

on the day it dedicated its building at
the New York World's Fair. A battery of
fiftcen television consoles was lined up in the
RCA Building and members of the press wit-
nessed the proceedings at the Fair Grounds
in seated comfort. The program. lasting
nearly an hour, served the double purpose of
introducing thc RCA line and giving look-
and-listeners an idea of what kind of pro-
grams they might expect after the commer-
cial launching of the new industry, which
has since taken place.

Images of 3, 9 and 12-inch diamcter size
are available on RCA models and. of course,
the prices increase along with the picture
dimensions.
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KAUFMAN

ELEVISION at the Fair is featured by
RCA and General Electric. The G.
]irle,.mcu]enmll) is similar to the l\(,'i
ofierings. including dlrect\le\\mg as well
as mirror-lid image screens in an “add-on’
attachment and complete console modcels.
Undoubtedly, a lot of other radio manufac-
turers will be represented with television dis-

plays at the Fair—notably Croslcy.

HE first “official” tclevision broadcast

took place from the Fair grounds on the
opening day. My impression was that 1 was
more comfortable in the armchair and pri-
vacy of a room than I would have been in
the midst of the great throngs I saw on the
receiver screen,

This brings to mind an old problem that
was once raised by radio: \WWill television
hurt the box-office?

My guess is that
it won't. Television
will develop its own
form of eutcertain-
ment quite apart
from the types of-
ifered by the stage

and screen. It's a
human trait to wit-
ness things in per-
son. But. if you
can’t, television s
certainly the next
best thing.

HINGS are

coming  along

fast at CBS. and it
is certain that they
won't be caught nap-
ping on video pro-

gress. Gilbert
Seldes, television
program  director,
recently  made a

speedy trip to and
from l.ondon to ol-
serve how the Alex-
ander Palace trans-
missions were com-
ing along. Columbia
also announced the
appointment of
l.eonard H. Hole,
former director of
the program scrvice
department, as man-
ager of tclevision
opcrations.

Mr. Seldes had
the following to say of British tclevision:
“England is far advanced in the matter of
television production technique. But cach
country must develop its own methods, ma-
terial and style of production. It is only
background technique which remains univer-
sal. I have already laid out considerahle
American program material to which this
technique will be applied.”

television
grams, with David Sarnoff, RCA’s Pres.

pro-

ELEVISION kits have been enjoying

a brisk salc in the New York arca. Tt
seems that the old-timers who are repeating
the home assembly and wiring jobs they
lcarned in their youth when radio, too, was
young. were uick to take up the idea of put-
ting their own video sets together. And this
group was supplemented hy a new crop of
voungsters who were fascinated hy the
thought of putting the receiver together with
their own hands. The Kit-makers have de-
vised ingenious instruction sheets which en-
able cven the lcast technical of person to

(More Video Reporter on page 44)
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"N your reading on television and

directions for building receivers,
- - you arc going to run into phrases
such as “the d.c. component is trans-
mitted”—“the video signal contains
the d.c. component”—“the d.c. and
low video frcquencies are removed”’—

| DARK BACKGROUND,

; ®

WHITE - l'

BLACK LEVEL

WITH D.C.COMPONENT REMOVED
FIG~45

“this tube acts as a d.c. restorer.”

Figure 45A shows six lines of pic-
ture and pulses, of which three repre-
senl an image with a great deal of
while and three are lines of a scene
that is rather dark. The d.c. compo-
nent is present and, it will be noted,
the signal and pulses are at all times
negalive, while the black level always
rises to the same amplitude regardless
of the average value of black and
white.

KINESCOPE ~a

PLATE OF GRID OF
JVIDEO || KINESCOPE | I

u 6H6 |

+8 =

If the d.c. component is removed,
the black level no longer has a base
to which it can maintain constant am-
plitude. This condition is illustrated
in Figure 45B, and you will at once
see tlhat wvoltages representling the
whites and the blacks (including sync
pulses) now adjust themselves around
a level termed the a-c axis, the aver-
age amount of white in the picture.
Obviously, if this signal reached the
grid of the Kinescope, the pedestals
and pulses in the “dark background”
portion would not be sufficiently nega-

l 1851,52,53 |1
% 1T
R

TOPLATE
OF LAST

STAGE
tive 1o swing the grid to black during
relrace of the beam.

This matter of the d.c. component’s
presence or absence need not enter
into one’s calculations when only a
single stage of video amplification is
used. The d.c. component and the

TOGRID OF
FOLLOWING
TUBE

w87
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AND

WORTH SEEIN °

by M. W. Thompson
Ft. Wayne, Indiana

I this last lesson of the

television

series. Mr. Thompson describes how

a 3 megaeyele sideband transmission

becomes a video piceture in your home.

W2XCR, New York, held a television demonstration in 1931.

very low video frequencies, are lost
only when grid coupling condensers
must be employed, and, in a one stage
video circuit the grid of the tube is
usually connected directly to the
cathode of the 2nd detector diode,
while the plate of the amplifier con-

L1 7o GRL[J

| __OF
. a_FoLlowing
T

FIG-a8

nects directly to the grid of the Kine-
scope. ’

In receivers employing two video
stages, from a detector whose output
is negative in its shading, or three
stages from a positively-shaded detec-
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Large magnifying
glasses in front of whirling scanner disks supplanied the cathode tubes.

tor, it is necessary to use some means
of restoring the d.c. component, after
it disappears at the coupling con-
densers, and thus return the tops of
the pedestals to a common ‘“black
level” and the tops of the pulses to
constant amplitude.

FIG-49

The two-stage set can utilize a 6H6
diode as shown in Figure 46A. Here,
the potential in the lead to the Kine-
scope builds up a d.c. value in the 1
megohm resistor, to the relative value
it originally had in Figure 45A. Not
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only is the d.c. component thus re-
stored, but also the very low video fre-
guencies which found the grid coupling
condensers not to their liking.

If one is experimenting with a three-

stage video circuit,

A/\/.‘\/\ the third tube can
[ be of the type used

| in sound receivers

’ ‘ for detection,
- AV.C. and 1st au-

FIG-50 dio, and contain-
ing a pair of diodes and a triode. As
shown in Figure 468, the triode is used
with zero grid bias, and the operating
grid bias will be determined by the d.c.
drop across the resistor caused by grid

)

TO
VERTICAL DISCHARGE VERTI VERTDEFL,
AND/OR ERTICAL | EGiL-PLATE
IMPULSE  {-» - OuTPUT
WAVE FORM

CONTROL

GENERATOR AMPLIFIER

SYNC SIGNAL
SEPERATOR

FIG =51

TO
HORIZ DEFL.
HORIZONTAL <OIL- PLATE

o

HORIZONTAL| |DiScHARGE
) AND/OR

WAVE FORM
CONTROL

IMPULSE M outePuT

GENERATQOR AMPLIFIER

current. Grid current will flow only
during the peaks of the sync pulses and
this bias will be held practically con-
stant by the charge on the coupling

Cathode-Ray tubes are carefully checked at the faclory before being shipped.

condenser. If a large-value grid re-
sistor is employed, the bias will be
kept very small and sync peaks will be
maintained at zero bias. Signals will
now reach the Kinescope grid in their
original form (¥igure 45A).

Our study of video amplifiers should,
logically, begin with an analysis of re-
quirements and difficulties. It is de-
sirable that a video stage should (1)
pass all frequencies with equal gain,
and (2) pass them all with equal
speed. If the first demand is not com-
plied with, the whites and blacks will
not be equally amplified and will not
have correct
values in relation

VERTOSC &
ATOFREQ SEPERATOR DISCHARGE TUBE

ture elements all landed on the screen
one-tenth to 14" right or left of where
they should be among the blacks.

The first point just mentioned Iis
called flat frequency response, and the
second is termed constant time delay.
It is extremely diflicult to maintain
both response and time delay constant
over a band ag wide as 60 cycles to
2.8 megacycles (or more). Design usu-
ally ends up with a compromise;
neither response or delay is exactly
constant from lowest to highest fre-
quencies involved, but sufficiently close
as to be practically unnoticeable. It is
interesting to note that, in the com-
plete sets recently put on the market,
the cheaper models with 5-inch picture
tubes and but 16 to 18 regular tubes,
give 2.1 to 2.5 me. bandwidth, while
larger and more expensive models
with 12-inch Kinescope and 25 to 30
radio-type tubes, provide 3.8 to 4.0 mc.
bandwidth. It takes a lot of engineer-
ing in the r.f., the if. and the video
stages to accurately put a 4.0 mec.
bandwidth on the screen.

Two points to remember: one, that
(in multi-stage video amplifiers) the
overall gain is the product of individ-
ual stage gains, while time delay (spot
displacement) is the sum of individual
stage time delays; two, that the video
band may be considered as two sepa-
rate regions, high and low, and correc-
tive measures are applied to improve
either region separately. :

Since video amplifiers are, appar-
ently, to be of the resistance-coupled
type, let us consider Figure 47 and pre-
sume, for the moment, that the induct-
ance “L” is not in the circuit. Such a
circuit will amplify video frequencies,
but, due to the shunt capacities, un-
avoidable in wiring, sockets, resistors,
etc., there will be a considerable de-
crease in gain, and some time delay
will be introduced, at the higher fre-
quencies.

One’s first thought is to reduce the
value of “R” because reducing it will,
to some extent, nullify the effects of
the reactance of the shunt capacities.
Unfortunately, the gain of the stage
as a whole goes down rapidly with re-
duction of plate load “R.” A much
better method is the introduction of
the inductance “L” which will tend to
offset the loss in gain and the intro-
duction of time delay. This induct-
ance, which maintains the load im-

6C5
VERTAMP

to each other when
they reach the
Kinescope. If the
second require-
ment is not met,
the whites will be

T

R2

displaced on the
screen in relation
to the blacks (or
vice versa, which-
ever way one
wishes to consider
it). It would give
a very odd picture
if the white pic-

HORIZ OSC &
DISCHARGE TUBE

6L6-GHORiZ amp

DAMPER
A%

www americanradiohistorv com
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pedance at constant value, regardless
of frequency (up to certain limits), is
termed a peaking coil-—and the cor-
rective is known as shunt peaking. Its
size can be approximately 85 to 90
turns of No. 34 enamel, single-layer
wound on a Y%-inch form.

The inductance of a peaking coil is
ihe result of study and measurcment
of (1) the reactance of the shunt ca-
pacities at the highest video frequency
we desire Lo pass. and (2) the load re-
sistor “R.” For example, using lype
1851 tubes, the sirays and wiring will
have a load circuit capacity (output
of one tube plus input of next) of
about 25 mmfd. and we want our band-
width to exiend up 1o 3 mec. We can
secure a gain of 19 with a resistor of
2100 ohms and a coil of 56 mh. but
the time delay will vary a little in the
upper frequencies. On the other hand,
we can secure more Uniform time de-
lay with an 1800 ohm resisior and a
33 mh. coil but our stage gain will be
reduced to 16. There you are—one of
those compromises I mentioned is in
order.

The circuit to produce series peak-
ing is an interesting one and, if prop-
erly designed, will produce 50%
greater gain and less departure from
constant time delay (see Figure 48).
To creaie it, one should have either a
V.T. volimeter or a “@" meter, that
reasonably exact measurements of C1
(oulput circuit capacities) and C2 (in-

gczol | £G=CUT OFF L]
~

_ L

Inl
l
| UVOLTAGEON XFMR |
||

SECONDARY | |

—
SYNCHRONIZING |
IMPULSE

SAw TOOTH |

GENERATED IN |

DISCHARGE TUBE | :
]

put circuit capacities) may be made.
It is essential that C2 be twice C1,
and, fortunately, this condition is usu-
ally the case in practice.

Having determined C1 and C2 and,
if necessary, made adjustments in wir-
ing so that their ratio is approximately
1 to 2, the inductance of the coil “L”
may be determined. The formula is
L equal 0.67 (C1 4+ C2) R?; in which
R must be 1% times the reaclance of
C1 plus C2 at highest video frequency
desired. L is in microhenries, Cl1 and
C2 are in microfarads and the “Q” [if

Even during this series, telecasts have made progress,—specially with telecameras.

inductance L must be at least 20.
Should the ratio of Cl to C2 be less
than 1 to 2, there will be peaking at
the higher frequencies; should circum-
stances make it unavoidable that C1
be double rather than % of C2, merely
switch the resistor R to point X.

For greatest gain, a combination of
shunt and series peaking should be
used, providing rreo sererator
you have the
equipment to
measure C1 and
C2 (see Figure
49). With these
known, R should
equal 1.8 times the

=

ble, the formula C4 X R3 equals C3
X R2 is used, and in which R2 equals
R3 (gm R), while C3 equals C4/gm R.

Some of the values for good per-
formance of the circuit of Figure 49,
using an 1851 tube, would be R is 2000
ohms, R2 is 2500 ohms, R3 is 150 ohms,
C4 is a 25 mfd. clectrolytic, and C3 is
1.5 mfd. This hook-up has other ad-

884 0sC 8 DISCHARGE TUBE OUTPUTAMP

reactance of C1
and C2 at top fre-
quency, L is determined by 0.12 (C1 4
C2)R2 and L1 is calculated by 0.52 (C1
4+ C2) R: Such a circuit will give,
roughly, 807. more gain than shunt
peaking and 20% more than series
peaking.

Imperfections in a video stage that
cause a lessening of gain, and intro-
duction of time delay at higher fre-
quencies, will impair the reproduction
of horizontal detail; it is necessary
that consideration be given, also, to
factors that affect the very low fre-
quencies from 100 to 200 cycles and
which supply the background of the
picture. Imperfect handling of these
low frequencies may result either
from the inability of the grid con-
denser and resistor to properly pass
them, or from insufficient bypass con-
denser on the cathode bias resistor.

To correct the former, the capacity-
resistance filter shown with the circuit
of Figure 49 is employed. The low
potential end of coil L, labelled “Z,”
connects to “Z” on the c-r combination,
and the point “Y” of the screen re-
sistor goes to “Y” in the smaller cir-
cuit. To correct cathode bypass trou-

+300 l’ TO HORIZ DEFLECTION SYSTEM

FIG-54

vantages aside from improvement in
low frequency response; there is a defi-
nite filtering action against B-supply
hum, and considerable suppression of
tendency to motorbeat.

In planning a television receiver,
one finally reaches the point where a
decision must be made as 1o the sys-
tem of deflection preferred and the
type of picture tube to be used. All
picture tubes (Kinescope, Videotron,
Teletron, etc.) have three points in

(Study further on page 51)

RCA’s new reflector-antenna system
that dees wonders with tele-ception.
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Reprinted. with permission. from RADIO
Trouble =Shooters Handbook, Copyright,
1929, Radio & Technical Pllbhﬁhmff Co.
Copyright in Canada aud Great Brltdm, and
all countries subseribing to the Berne Con-
vention. by Radio & Techniecal Publishing
Co. All rights reserved.
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ARVIN 10A
Hum ........ 1) install a metal shield over

{after replac- the tube and ground

ing ‘84 tube)

Howl ,....... 1) reverse the primary leads to
twhen set is the reflexed audio trans-
cold) former

Howl ........1) cheek the 12-mfd., 25-volt

electrolytic condenser. Re-

place if faulty

Production ...1)
changes
tincorporated
in more re-
cent produe- 2
tions of the
model—{for
improved per-
formance)

a 200-ohm, 4 -watt resistor

(R14) ha- been added in the

power pack across the vi-

brator points

the 100,000-ohn, 14-watt re-

sistor (R3) in the GA7 No.
grid circuit has been

changed to 50,000 ohm, %-

watt (RR2¢

3) a bayonet-base pilot light is
used instead of the one with
the serew base

4) a 4-prong speaker-plug
socket is used instead of the
3-prong socket

5) an ammeter cable and fuse
has been added

6) it was found necessary to

change the mechanical de-

sign somewhat to eliminate

motor noise pickup at the

point in the recciver case where the local-dis-

tance plug and tone-control plug were attached.

This echange is made beginning with the sets

from which the louvers were omitted

the possibility for

ARVIN 16 Auto Radio

How to in- ....1) remove inter-channel noise-

crease sensi- suppression feature by dis-

tivity in dis- connvPctiug' resistor R-7 (the

triets where resistor in seriex with the

signal strength second-detector cathode) at

is abnormally point A and reconnecting it

low direcily to the cathode of the

second detector tube. Thus

the diode plates will no

longer be biased, and the sensitivity will be
slightly increas=ed

ARVIN 17 Auto Radio
See also Case Histories listed for Arvin 7
Oscillation ....1) poor “ground’” contact
(while tuning) through metal collar to chas-
sis on  condensers No., 17-
4731 and No. 17-4712. Re-
place with new type No. 17-14020 and No. 17-
11007 condensers equipped with sepuarate ground
leads
Iznition noise..1l) check to see that all cables
are properly “‘grounded”
Hum .,..... ..1) replace original triple 4-mfd.
electrolytic  filter condenser
with a triple 8-mfd. section.
This can be obtained in a single can to fit in
the original mounting. Connect two 8mfd. sec-
tions to cathode of the 84 tube. Comnect the
remaining section to the connection from which
the orgmal +-mfd. unit was removed

the performance of early-run
models of this receiver may
be improved by changing the
1()() 00-ohm 14 -watt resistor
(R3) in the 6A7 No. 1 grid circuit to a 50.000-
ohm J,-watt unit

Circuit im- ...1)
provement

ARVIN 18 Auto Radio

Distorted. ....1) faulty 0.05-mfd., 160-volt
mushy tone, condenser (mounted through
Weak reception chassis near the power pack)
when jarred connecied from the volume
control 1o the resistor on the
end of the second i-f trans-

former

ARVIN 19 Auto Radio

Motor inter- ..1) this interference is caused by
ference which chassis pickap. Remove the
persists even radio chassis front cover and

by ALFRED A. GHEIRARDI.

B.S., E.E.

Author of “The Radio Physics Course,” “Modern Radio Servicing”; member Radio
Servicemen of America, New York Electrical Society, Institute of Radio Engineers.

if antenna is

digconnected

from receiver
2

sandpaper the rim of the
cover {0 remove all grease
and paint

ground the shield of the '78
or 6A7G tube. and ground
the shielding partitions in
the tuning condenser. Use narrow copper braid-
ing to ground these to the chassis

Raspy noise ...1) remove ground finger springs

when dialing at each end of gang con-
denser rotor. Replace with
new type of leavier con-
struction

ARYVIN 20\ Auto Radio
Inoperative ...1) inspect r-f chassis unit and
if the tube heaters are not
lit, repair the broken -A”
choke in the audio unit
2) il the tubes in the r-f chas-
sis light up but the vibrator
s not heard, check this same
choke for a break at the opposite end

Receiver over- .1 replace the '75 tube with an
loads on pow- '85 tube. This will reduce
erful local sig- the sensitivity somewhat, but
nals will improve the tone

ARVIN 25 Aunto Radio
Inoperative ..,1) short-circuited tone control
(Note: this is a tapped con-

denser-type unit)

Intermitient . .1)
reception

replace dual 0.015-mfd. an-
tenna C()u])hllg condenser
No reception. .1)

“shorted” dual 0.02-mfd.

Vibrator sounds condenser used as a buffer
wealk across power transf. sec.
Notsy ........ 1) partially shorted 0.05-mfd.

(after operat-
ing for an
hour or so)

coupling condenser

ARVIN 27 Auto Radio
See also Case Histories listed for Arvin 7 and
17 receivers
change the value of the 200,
000-0hm type "6B7 tube plate
resistor to 300.000 ohms

Low volume ..1)
(with a type
'6B7 second
detector and
amplifier
tube)

high-resist-

Intermittent ..1) intermittent or

reception, ance connection between fhe
Intermittent bodies of the metal-can con-
ozciilation denzers and their mounting
flanges. Bond the condenser
bodies to their flanges with

solder
Production 1) the 100.000-0hm. % -watt re-
changes sistor (R3) in the 6A7 No.

1 grid cirvcuit has been
changed to 50.000 ohm, %
watt (R29)

{incorporated
in. more re-
cent produc-
tions of this

model-——for  2) a 1000-ohm, ¥ -watl resistor
improved (R24) has been inserted in
performance) the 6A7 No. 1 grid circuit

3) the 400-ohm, I4-watt re-
sistor (R:2) has been changed
to 500 ohms, % watt (R10).
Allowable variation in R2 is
from 200 to 600 ohms. Al-
lowable variation in RLO is
fromi 400 to 600 ohms

4) the 300-ohm, % -watt re-
sistor (R10) in the cathode
of the 78 tube has been
changed to 1500 ohms, Y%
watt (R28)

5) the condensers (12 and €26
have been combined into one
dual unit with capacities of
0.006-mfd., 800-volt and
0.25-mfd., 400-volt, respec-
tively. The lead with the
red dot is the 0.006 unit

6) a suppression choke (X5)
has been added in the “A”
lead. A 0.002-mfd. mica
condenser (C6) is used ahead
of the choke

7) a bayonet-base pilot light is
used instead of the one with
a screw base

8) a 4-prong speaker-plug socket
is used instead of the 3-
prong socket

9) an ammeter cable and fuse
has been added

www americanradiohistorv com -

10) it was found neceszary to
change the mechanical de-
sign somewhat to eliminate
the posxibility for motor

ckup at the point in
the receiver case where the
local-distance plug and tone-
control plug were attached.
This change is made begin-
ning with the sets from
which the louvres were
omitted

11) beginuning with serial No.
D41011H the type 75 tube
was replaced with a 6B7;
triode-connected

12) the 0.003-mid., 600-volt con-
denser (€ ,..)) was  changed
to 0.006 mfd., 600-volt
€'26)

13) beginning with serial No
E45219H, the triode connee-
tion on the 6B7 was changed
to a pentode connection.
The changes indicated below
were therefore required

14) a 0.25-mfd., 400-volt con-
denser ((‘1") was added as
a =creen by-pass from the
screen of the 6B7 tube to
ground. A l-megohm, %-
watt resistor (RY9) was added
as a screen-dropping resistor
from B-plus to the screen of
the 6B7 tube. The 0.006-
mid., 600-volt condenser
(26) was changed to 0.003
mfd., 600 volt (C25)

15) wunder the conditions outlined
above, voltages on the GR7
are approximately: plate, 60

and cathode, 1.7 voltzs. A 1000-

volimeter was used for these

screen, 30
ohms-per-volt
measurements

ARVIN 29 Auto Radio

See also Case Histories listed for Arvin 19 Auto

Radio
move the r-f by-pass con-
denser which is in the plate
circuit of the GA7 tube to
full and tone- a new location Dbehind the
coutrol is at shield. The red lead goes to
the low-pitch the B-- line. {Receivers
setting) bearing serial number above
AZS200B have already had
the 0.1-mfd. condenser
changed to the new location
2) somie 6Q7G tubes have very
high gain and are responsible
for thix oscillating condition.
Often, chauging this tube
remedies the oscillating con-

dition
3) another posgible remedy (if
the plate by-pass condenser
mentioned in section 1 is not
changed) is to replace the 6V6G output tube
with one having a mutual conductance of 3200
to 3800 microhms. Often a GV6G tube has a
particularly high gain which C‘Olltllbln(‘b to an

oscillating condllmn in a certain receiver

ARVIN 30A Auto Radie

Same Case Historvies as those listed for
20A Auto Radio

ARVIN 35 Auto Radio
Poor tone.....1) replace both 0.01-mfd. audio-
coupling condensers with
mica-moulded condensers of

the same value

Oscillation ....1)
(when volume
is turned on

Arvin

ARVIN 37 Auto Radio
Same Case Histories as those listed for Arvin
7 Aulo Radio

Cireuit im- ...1) the performance of early-ran

provement models of this receiver may

be improved by changing the

X 1()() 000-ohm 1% -watt resistor

(R3) in the 6A7 No. 1 grid cireuit to a 50,000-
ohm % -watt unit

ARVIN 39 Auto Radio

Same Case Histories as those listed for Arvin
19 Auto Radio

ARVIN 41,
Distortion at
low volume- erid.
control set-
tings, and on
strong signals

51 Auto Radios
1) overbias on type '6F7 tube
Remove the 100-ohm
resistor from the cathode
circuit of this tube, and con-
nect the cathode to ground
through an 800-ohm rexistor.
The volume control will then
affect the bias on the 6A7 tube only, rather than
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Case Histories

Continuing the series by
worild do well to save ¢

they will make up a go

on both this tube and the '6F7.

latter independently

ARVIN 62

Noisy .. .... 1)
(when tunimg

Auto Radio

I
Fix-bias th

solder the bottom arm on th
planetary drive system to ih

W

W

dial i rotated) hracket at the bottom 1vont
end of the condenser gang
ARVIN 65 Auto Radie
Ignition inter- .1) clenn surface joints on froyt
ference cover of receiver to remoye
all paint and grease i
2) check the “acoustinator|’
plug to see that good groung-
ing contaet 1= ohtained |
8) check the right-hand breath ‘r
sereen  for ground. “Spoy”
it with solder to the housing
ARVIN 81)M Aute Radio
Hum ........ 1) remove push-pull audio if-

pur choke from top of cha

-

=is and mount 1t underneatl,

Try rotating to different angles while the r

celver is operating. 1o {ind the minimum hug
pusition,  Then niount 1t in that position
ARVIN 617 Auto Radio
Crackling. .1) dial frame i= not properly
Flickering pilot grounded to receiver chassif.
hghts Run a short. Hexible ledd
between the two. and solddr
it securely in place
ARYIN 927
Faully per- ..1) first check the 1 megohin
formanee of resistor  (contained  withih
GH Magic Eye the 6G5 socket assembly)
for an “open’’ condition |
2) if foregomng text does not r{-
veul trouble, check the AV
network [J
ARIN 1237
Tnoperative ...1) check for “‘short” in monlddd
bakelite by-pass condenser n
first i-f tran=former
2) also replace the 1.000-chin
plate-dropping resistor in thjis
cireuit
“Rass™ too ...1) remove the bass-compensa|-
pronounced at mg connection on ihe volunje
low setting of control, This consists of da
volume control I18.000-ohm resistor in =erids
with a (0.03-mfd. condensqr
ARVIN 1427
See also Cuse Histories lisied for Arvin 1237
receiver
Station =hift...1) replace original fibre oscii-
011 push-but- lator-trimmer strip with nekv
tons 1=o0luntite  type. Seal 1le
trimmers after adjusting
ATWATER KENT (General Servicing Data) |
Flat ribbon ... 1) these flat ribbon belt drivds
tuning drives can be replaced with pho|-
phor bronze dial cable. Sqg-
_ der the cable 1o the pin dn
the pulley that orviginally went through the belt
Noixy volume...1) many noisy volume controls
control an be repaired by simply
removing them from 1the
. . hissis, <wabbing the windl-
ing with a cloth =aturated with aleohol or Caf-
bonk, and bending the shder arm so_ it mak s
firmer contaci with the resistance winding. Aljo
tighten 11 against the tension s=pring |
ATWATER KENT ALL-WAVE BATTERY (
RECEIVERS ‘
Poor gquality, ..1) leaky 8-mid., 200-volt elgp-
High battery irolyiic condenser connectqd
drain, to B-plus. Replace with nejv
Oscillation unit of higher voliage rgf-
ing.
ATWATER KENT Early D.C. Recrivers
Audio howl .. .1) most f[requently caused Wy
misrophonic  ‘12A  detect }1‘
and 1st a-f tube. Try ngw
iype tubes: al=o a heavier howl-arrester cz(a
than the one furnished. if necessary
ATWATER KENT H-1. H-2
TInoperative ...1) opeu-circuited antenna cholle
2) short-circutted i-f trimmgdr
condensers, Replaece mida
dielectrics  and  re-align  tie

-1 amplifier

 Mr. Ghirardi.
hese sheets, since together

Servicememn

hd trouble-sheoter’s guide.

ATWATER KENT “L” CHASSIS

Oscillation. ...1}) dirty or corroded connections
Set “dead” at rotor spring contacts on
the condenser gang. Clean
and 1ncrease tension of

springs or s<older flexible pigtails between the

rotor and the condenscr frame
Oscillation . ...1) coupling between wire lead-
(sensitivity ing to switeh and r-f choke.

switch in ‘lo- Bend this wire away from
cal’ position 2) the coil opening
coupling between the red
wire {rom the switch and

the r-i coils. Move the wire
away f{rom vicmity of coil openings
burnt-out filter resistors
short-circuited condensors
bwnt-out plate circeuit  re-
sistors
burnt-out input transformer

Lack of voltage 1)
on the detec- 2)
tor or first 3)
audio tube 4)

ATWATER KENT L1
Distortion, ....1) bias resistor for the '15 out-
Hum put tubes “‘open”

ATWATER KEXNT ¢

Audio howl ...1) shunt the sccondary of the
first a-f transformer with a
100.000-ohm resistor. Shunt

the secondary of the push-pull input trans-

former with a 150,0060-ohm resistor

ATWATER KENT 2

Receiver goes ..1) replace the double-pole dou-

dead suddenly ble-throw toggle switch for
_\\'hl]e operat- a new one
ing
ATWATER KENT 7D
Squeals at low..1) leaky condenser C18. Re-
volume place with an 8mfd., 400-

volt unit

2) open-eircuited section 1n i-f
transformer T35, Replace
with new unit

ATWATER KENT 30

Poor sensitiv- ..1) replace antenna coil with a
i compensator coil; 1e., a
center-tapned  coil, conncct-
ing one end to grid. the
other to ground. and the
tap to the antenna terminal. If oscillation oe-
curs now, increase resistance of grid resistors

ity g
Poor selectivity

Set “‘dead” ....1) test the speaker filter con-
denser. Replace with a (.5-
mid. paper-dielectric unit
2) wire-wound plate resistor un-
der cha=sis “sharted” to
ground. Trouble cuaused by
warping of fibre base. Slide a piece of fibre
or insulating paper under the unit
Weak, or no ...1)

g fibre base of resistor under
reception

chassis warped, causing re-
sistor element to ‘‘short” to
ground. Slide a piece of
fibre or =tiff cardboard under unit to straighten
it
ATWATER KEXT 35
driil out one eyelet from the
support bracket of the sec-
ond 1-f transformer. Turn
ithe coil just far enough out
of Jme to keep the set just
under the oscillating point
at the high-frequency end of
the dial
3) =ame Case History as listed
{or “Poor sensitivity,” “FPoor
selectivity” under Atwater
Kent 30 receiver

Lack of
volume

ATWATER KENT 36

Humm o 4 Wb - 1) often caused by loosened
nuts on the grounded posts
of the power pack terminal

strip. This opens the filter condenser circuits.

Tighten these nuts

ATWATER KENT 37, 38

Inoperative ...1) short-circuited filter comn-
denser

2) =hort-circuited speaker oul-

put condenser. Test quickly

by checking plate voliage at
’71A tube socket. If It is

Jow dizconnect one speaker
lead and plug analyzer test
plug inte '71A tube socket.

41

now at
the

If plate voltage is
normal value. replace
speaker oulput condenszer

1 r-f by-pass
Model 37

only)

Wealk reception 1) open-circuited first a-f plate

resistor

2) open-circuited
resistor

detector plate

3) tuning belts loose
4) tuning condensers not syn-
chronized
5) Connect a 1-mfd. 400-v.
condenser between filament
of 280 tube (where 1t con-
nects to the first filter choke) and ground.
Necessary to open the cans to do this. Also
reduces hum
Weak and ....1) if output tube plate volta.e
distorted signals is low (or zero). check
speaker filter condenszer for
full or partial “short” by
disconnecting the speaker.
If this makes the plale volt-
nge and current of the out-

put stage inecrease 1o normiil,
replace this speaker filter
condenser with a 0.5 or 1.0-
mid. 400-volt puper-dielec-
irie unit

2) if there is no detector plate
voltage. check the resi~tor
jocated under the cable tem-
plate in the power pack—
the one which connects the
two lugs on the end of the
template where the cable

joins it
3) dirty volume control. Clean
with alcohol
To improve ...1) =ame Case History as listed

for Poor sen=itivity.” “Poor
selectivity”™  under Atwaler
Kent 3 receiver
2) connect a  1-mfd.

sensitivity

400-volt

coudenser  between filameny
of 'S80 tube (where it con-
nects to the first filter choke) and groand.
This will inecrease the filter output voltage. re-

cduce hum, and give the receiver more pep. (It
I8 necessary to open the cans to make this al-
teration)

To increase ...1)
selectivity

mount a 3-gang itrimmer on
top of the tuning ganz and
re-balance with these trim-
mers connecied across the in-

dividual tuning condenser
sections. Make sure that the

rotor section of the tuning

condenser is well grounded

2) decreasing the resistance

value of the suppressors for

the 2'nd and 37rd r-f tubes.

irom 800 ohms down to 500 or even 400 ohms

hetp=. This introduces a slight amount oi re-

generation and increases both the selectivity
and the sensitivity

Intermittent .. .1)
reception

loose nuts on
terminal strip
2) antenna lead short-circuiting
10 shielding braid
3) Press down rear of chassis,
If this causes noisze. insulate
shielded anienna cable lead-
ing from rear of cabinet to irent of chassis, ~o

power pack

it cannot wuch the bare ends of the power
cable (for Model 37)
ATWATER KEXNT 33, 38 (Cont’d)
Joose nuts on power pack

Noisy recep- ...1)
tion terminal strip

2} defective volume control re-
sistance strip

3) dirty volume control resist-

ance strip and contacis (ior

Model 37 only). When in-

stalling new volume control =<trip. firg{ connect

it (i series with a 7H-watt lamp) across the

110-volt line for asbout 1 minute. The heat

produced will make the strip pliable so it cuan

be in=erted in the shell eaxil and without
breakage

Hum .........1) often caused by loosened

nuts on the erounded posts
ol the power pagk terminal
strip.  Thiz opens ithe filier
condenser cireuits. Tighten
these nuts.

(To be continued next month)
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‘BY: CHARLES
and JOHN D. CLARK

PTWAVE

‘A. MORRISON

By Charles A. Morrison
Frequency in megacycles Time 1s Fastern Standard

Special Good-Will Programs

FRIDAY, June 30, from 7 to 8 p.m. EST,
over OAN4] (9.34) of Lima. Peru.

Sunday, August 20, from 1 to 3:30 a.m.
EST. over TGWA (9.6585), TGWB (6.49)
and TGWC (2.32), all of Guatemala City,
Guatemala.

Special Exposition Travelogues

Features of the New York World's Fair
and the Golden Gate International Exposi-
tion on Treasure Island in San Francisco,
is heing described during the travelogue se-
ries over stations W2NAD  (15.33) and
W2XAT (9.33), on Mondays at 4:30 p.m.
EST, Subjects for the next few programs
will include: On June 3, Hall of the West-
ern States on Treasure Island: June 12,
Wonderlands of Southwestern U. S. A
June 19, Fine Arts at the Fairs; June 26,
Brazil at the Fairs: July 3, Washington,
D. C., and the Potomac:; July 10, The
lordly Hudson ; July 17, The Orient and the
Fairs: July 24, Argentince at the Fairs: July
31, I\oc“efcllcr Center—New York City;
\uuusl 7, Chicago and the Great lalk
’\Uf’ll\t 14, World Travel to Both Tairs:
August 21, South Puacific and the Golden
Gate r\po>1t1011 and August 28, “Fun at the
IFairs.”

New York World’s Fair Radio Club

When visiting the New York World's Fair,
don’t wmiss the World's Fair Radio Club
headquarters, where 14 amateur transmitters
are in constant operation and messages are
heing accepted for free delivery to any part
of the world. The club is headquarters for
visiting amatcurs and dx'ers. Kay I. Kib-
ling, W2HXQ in charge of the Entertain-
ment Committee for the Club, will gladly
arrange to have you shown around the ex-
hibit. On Friday nights, the Club sponsors
amateur broadcasts direct from the Fair.
The transmission at 9:45 p.an., originates on
5 meters: the one at 10:15 p.m. EST, on
10 mieters. Both are rcbroadcast by several
amateur transmitters ou each amateur band,

including W2EOA (14.2) and W2HXQ
(3.95). LlListeners hearing these QST's are

invited to send reports hoth to the station

heard rebroadcasting the transmission and to

the N. Y. World's Fair Radio Club, Flushing,

New York. QSL cards will he forwarded

from both sources, and the World's Fair

Official QSI. Card is particularly attractive.
The “Fiving Hutchinsons”

“The Flving Hutchinsons,” world’s most
air-minded family, “good will amhassadors”
of Columbia Broadcasiing System’s Ameri-
can School of the Air, are now winging their
way around the world with flight over 68
nations as their goal, 50-watt transmitter
KHAGH aboard the Hutchinson’s plane, may
operate on any one of the following frequen-
cies:  3.082, 3.105, 4.122, 4967, 5.692. 6.2,
6.21, 6.18, :md 8.28 mes.  CBS will pick up
ithe Hutchinsons by short wave from Tokyo,
sometime hetween June 26 and July 20.

New Shert Wave Stations
(On the Air)

CHINA—XGOY (11.9). relays XGOA of
Chungking. daily from 7 to 11:30 a.m. and
from 4 to 6:30 p.m., the latter trammmmon
being particularly well received in Furope.
News in English is radiated at 9 a.m. and 6
p.m.: news in German at 4:350 and news in
French at 5:15 p.m. A lady announcer makes
frequent announcements in English. XGOX
(17.8), Chungking, transmits a program for
North America, mOhtly from approximately
9 to 11 p.m. A station on 7.173, has been

heard relaying XGOA irregularly from 6:30
to about 9 a.m. This is believed to be an-
other frequency for the Chungking station.

CUBA—COX (6.39) of the Cultural De-
partment of the Cuban Army has been test-
ing almost daily from 4 to 6 p.n. Reports
are solicited and should be sent to Cuerpo
de Senales, Ciudad Militar, Habana, Cuba.

FRENCH INDO-CHIN A—*“Radio Saigon”
(6.116), P.O. Box 412, Saigon. is being heard
on the West Coast, with loud signals daily
from 6 or 7 to 9:30 a.m. English transmis-
sions are radiated weekdays from 8:45 to 9
and on Sundays from 8 to 9 a.m.  All cor-
rect reports sent to “Radio Saigon” will be
verified.

GUATEMALA—TGWC (2.32), the new
relay for TGW of Guatemala City, Guate-
mala, broadcasts simultaneously with TGWB

(6.49), weekdays from S to 9 a.m., 12:45 to
3:45 and 7:30 pom. to 12:15 a.m. and on
Sundays from 10:30 a.m. to midnight.

Power of the station is 1000 watts.

AAQ2, Budapest, 200
watts, is transmitting special experimental
broadcasts nrevulally as follows: Direc-
tional to North Amcrica, on 21.68, from 8
to 11 am.: on 9.625, from 3 to 8 p.m. and
on 7.22, from & to 11 p.mn.: Directional to
South Amecrica, on 21.68, from 9:30 a.m. to
12:30 p.m.; on 11.85, from 12:30 to 3:30;
on 9.625. from 3:30 to 6 and on 7.22, flom
8§ to 11 pm. Call letters are repeated in
Spanish, Euglish and Hungarian frequently.
During thesce transmissions HAK is in op-
eration on the 7, 14 or 28 mes. bands, at-
tempting to contact amateurs in various
countries for immediate reports on reception

of HAAQ2. Al reports should he sent to
Radio Iabor, Budapest, IX-Gyali-ut 22,
Hungary.

JAPAN—JLU3 (15.135), is now in opera-
tion daily from 8 to 9:30 a.m. with the over-
seas hour program for the South Seas:
JVW3 (11.73), may be heard broadcasting
irregularly from midnight or 1 to 2 a.m.:
JVW  (7.235), JVW2 (9.67) and JVW4
(17.82), are being heard irregularly in New
Zealand ; Unidentified transmitters on 13.24
and 8.5 are being heard irregularly from
midnight to 1 am. and from 6:30 to 7:30
a.m. respectively.

JAI” A—Ashley Walcott of San Francisco,
Calif., writes the following new stations are
now in operation, relaymo the NIROM na-
tive networlk: VYDAS (1.680), Magelane,
20 \\atte and YDF (4.96), Socrabaja, 150
wat

MF\’TCO The Newark News Radio Club,
reports XEBN (6.09) a new relay for XEFO
of Mexico D.T. is hetng heard to sign-off at
11 p.m.

Ray Shaflar of Waterloo, Towa, writes he
heard an unidentified station in Veracruz,
testing oun 6.12, at 3:4% an. ... XEOQ

(6.08), “Rardio Panamericana,” rclaying \EQ
of AMexico D.F.. is being heard from as
carly as 6 to 11:30 p.m. or later.

TAIWAN-—An unknown station, presum-
ably in Taiwan. operating on a frcquen"v of
7.325, is relavine hroadcast station TTAK
dnlv from 9 to 10:30 a.m. JFO (9.634) and
JIB (10.535). the usual relays for JFAK.
now sien off at &:35 a.m.

UNITED STATES—The Cruft Labora-
tory of Harvard University. has been li-
censerd to onerate a 1000 watt portable gen-
eral experimental station irrcgularly on any
of the following freauencies: 1614 2.398.
3.492, 4797, 6.425, 8.655, 12.862 or 17

Under Construction

AUSTRAITA—The Australian Broadcast-
ing Commission is installing VLW, a new
2000 watt short-wave transmitter at Wan-
neroo, West Australia. Licensed to operate

www americanradiohistorv com

on 11.83, 9.56 or 6.13, it will provide much
improved radio reception throughout north-
west Australia.

UNITED STATES—The Ccncral Electric
Caru[mnv of bchenectddy N. Y., has received
permission to operate its new H)() 000 watt
transmitter on 6.19, 9.53 or 21.59 mcs. This
would scem to indicate the powerful new unit
will be in use soon.

FPENEZUELA—The Venczuelan Govern-
ment has placed an order for a 20,000 watt
short-wave transmitter, which will prohably
be installed at Caracas. The new station
will be used for both commercial and broad-
cast purposes it is believed.

Notes

ALASKA-—Ashley Walcott of San Fran-
cisco, Calif.,, reports hearing K7GTP (3.9),
Lvnalasl\a Cdllln" and \\01]\1110 KIKV and
K7FKV, Bethel, on cmergency aircraft traf-
fic at 5:23 a.m.

ALGERIA—TPZ (8.95), Algicrs, broad-
casts to Asia, on the first and 31d Tuesdays
of each month at 4 p.m.

ARGENTIN A— LRAL (9.693), signs-off
at 9 p.m. with a clock striking the hour.
LSX (10.33), now broadcasts reOularly on
Fridays from 4 to 5:45 p.m.

AUSTRALIA-—The power of Melbourne
stations VLR/VLR3 has bheen incrcased to
2000 watts.

AZORES—Roger legge of Binghamton,
New York, reports CT 7%[ (4), Ponta Dcl-
gada, is well heard Saturdays to 7 p.m.

BECHUANALAND—7ZNB (5.9), Mafe-
king, contacts ZNF, Ghanzi, and ZNC,
Maun Fridays at 11 p.m., collcctmg aireraft
weather data which it passes on to ZUN at
Windhook, Southwest Africa. In a rare re-
ception feat the above schedule was picked
up in January and has now been dehnitely
verified by H. Amers of Pomona, Calif.

CANADA—Broadcast station CJRC has
been testing with mobile portable VIESDZ
(27.1), mornings ncar 4 a.m. Reports should
be sent to the l‘nﬂmulmo Department of

CIRC, Winuipeg. LH (6.132), Halifax,
gives stocl\ reports at 6:55 pom.

CHINA—XTC (9.295), Shanghai, is back
on the air again and broadcasting in Chinese
from 8 to 9 a.m.

CORSICA—A. Tuff of London, TEngland,
states the mystery station, “Radio Corse
Ii])re s h(mo heard, on frequencies rang-
ing from 9.6 to 9.683, daily from 11 a.m. to
noon. W. Stark of Wauwatosa, Wiscousin,
reports “Radio Nationalist” (9.683), heard
from 5:30 to 7 p.m. This is undoubtedly the
same station.

CUBA—The new Havana station COCE
(12.23). is being heard nightly to 11:30 p.m.
The signature selection is an organ melody.
COKG (8.96), Santiago, is anxious for re-
ports. A Cuban cigar, booklet showing lrow
to wix cocktails and a QSL card is prom-
ised {0 those sending in reports.

DOMINICAN REPURLIC—HIN (6.243),
Trujillo City, is now operating daily from
3 to 11 p.m.; the interval signal consists of
a three-note chimes. HIT (( 63), identifies
itself as FIT, “Hit of the Air." HI1Z. for-
merly HIZ (6.313), Trujillo City, signs-off
with a march at 10:20 p.n.

ECUADOR—John Oskay of New Bruns-
wick., New Jersey. is hearing TIC2AB, loca-
tton unknown, ou 9.185, near 9 n.m.

FRENCH INDO-CHINA—“Radio Boy-

T andry,” Saigon, is heing heard on the Pa-
cific Coast an a frequency of 9.7, irregularly
from 7 :30 to 9:45 a.m.

GERMANY — According to the Aus-
tralian DX Club, authorities of the Berlin
Short Wave Station have requested short-
wave listeners to please refrain from men-
tioning political affairs in their reports to
them. Why?

The Ant1 Nazi station previously re-
ported as being caught and demolished, was
on the air within 45 minutes after the re-
port, and is still on nightly!

HONDURAS—Spanish

nouncements are

and English an-
made each half-hour on

programs broadcast by HRN (5.873) of
Tegucigalpa. =
KENYA—Richard Rubio of Havana,

Cuba, writes VQIMSR (6.35) of Nairobi,
has been testing with England, afternoons
from 2 to 2:30 p.m.

(More DX Notes on page 62)
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evision
Data Book

and diagrams.

Radio and Tel

Numerous illustrations, charts, hook up
Many different items and articles, g
radio coverage. A wealth of invaluabl
tion. Actual size, 8”xi1”.

LOOK AT THIS!

SERVICEMEN—

Tlere's a book that's
you than Your service kit;
than an experien assistant. A weanlth
of invnluable information, handy tips.,
and nuthentic et v a compact, haudy
form, rendy at an instant's notice to
solve your problems for you,

JUST GLANCE

® TELEVISION

Television O« mtions of the Future
Television Words and Terms

n ling a Television Receiver

® RECEIVER SECTION

The J s 8 'l'ube Superhet.

Radio 'Tuner for 1A, Systenrs

® TRANSMITTER SECTION
Visunl Deviation Meter

20-watt Bandswiteh Transniitter

U. S, Government Amateur Radio
Regulations

e valuable to
more helpful

@® INSTRUMENTS

An LElectrie Calibrator
Home-Built Audio Oscillator
A Vacuum Tube Volt-meter

® GENERAL SECTION

Wire Table—Winding Turus per inch
Building a Radieo Treasure lHunter
International *Q” Signals

You can obtain this great book absolut:
free of charge! Fill out and return 1t
coupon with your remittance of 75¢ for
issues of Ranto NeEws, and we will rush
copy to you without any additional cost!
vou are already a subscriber and want th
book. mail the order blank with your ren
lanee and your present subseription will
extended. Act now—our supply of these v
uable books is limited!

OVER THI

Iy
12
fi

i
1f
is
jit-
e

il-

iving complete
radio informa-

RADIO NEWS

EXPERIMENTERS—

Give yourxelf n break and benefit from
the experiments of others, helfore you
develop the plans you've been hatehing
up. Here's a gold mine of material that
will give your own work a real push by
providing, in compact forin, hundreds of
facts yon can't get anywhere else.

N

® EXPERIMENTER SECTION

Dual Diversity Coupler
Constructing a Polarized Relay
Home-muade Scerateh Filter
Single Tube Anuouncer

® SERVICEMEN'S SECTION

Service Problemsx with Interference
How to Advertise Your Shop
Huandy File System

Measaring Power Output
Servicing AF.C. Systems

Tips on Radie Noises

%
[
1
1
I
I
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Radio News, Dept. 79D

Enclosed find 75c.
check here [.)

Name

Address

City

L-----------------------------
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608 S. Dearborn St., Chicago, ll.

Send me the next six issues of RADIO NEWS and rush a
copy of the 1939 RADIO DATA BOOK to me without charge.

If you are a serviceman please check here .

43

AMATEURS—

No “ham*” should he without one of the
most useful volumes of ham radio ever
published. You, especinlly, need a copy
of this amuzing book. Hook-ups, illus-
trations, dingrams. A wealth of items
and articles giving complete coverage
of your "hoebby” field.

S PARTIAL LIST OF CONTENTNS!

@® AMPLIFIER SECTION

An AC-DC 4-watt Amplifer
A Scotehman’s Specinl Amplifier
Making Your Own Records
DB 2-4000 ohm Conversion Chart

® GADGET SECTION

Home-made Pilot Light Socket
Meter Kinks

Increase Voltmeter Utility
Fish-pole Antenna

Plugin Resistors

’rojection Device for CR-913 Tules

(1f renewal,
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Within Earshot
(Continued from page 4)

from the manufacturer even if he is
not running any sort of legitimate ra-
dio business at all. All was OK until
the jobbers found out that they were
being squeezed. Such a situation is
hardly fair to the real jobber who has
an enormous overhead and employs
many people. His territory should be
protected and he should not be made
to go into competition with the pseudo-
“jobber” who wants a discount mostly
so that he, personally, can buy
cheaper. If this is not corrected—and
it should be by the manufacturers
themselves—the profits of the whole
system will be lowered, as will the
standards of the trade. It must inevi-
tably result in lower wages for the em-
ployees and lower returns for the
manufacturer, forcing him to abandon
any contemplated improvements or ex-
pansions. In other words, the condi-
tion is one which is unhealthy, and the
sooner it can be eliminated the better
it will be for all concerned.

“7E are often asked, “Why can’t
we make a go of our ham club?
Can you give us some advice ?” Well,
ham clubs depend on the mutual inter-
est of the members to keep them go-
ing. With ham radio having as its
keystone the rugged individuality of
the members, it is hard for them to
have any common meeting ground
other than “radio.”” Unfortunately,
this subject is not one which can be
debated over and over again each and
every night “on the air” and leave
anything over for the club meeting.
Hence interest lags, and finally the
club “folds.”

The only suggestion that we can of-
fer for making a success of a ham club
is to arrange for ‘interesting and not-
so-often heard speakers for the meet-
ings. That will keep the men together.
Next we urge that every club take an
active part in national ham affairs by
joining the A.R.R.L. and fighting for
the betterment of hamdom. Affiliation
with the Army Amateur Radio System
or the Naval Radio Reserve are also
two good moves. Association with the
local R.I., police, aviation, and broad-
casters are all public-minded activities
that will serve to mold your club
firmly. Finally there are outings,
dances, hamfests, picnics and the
whole gamut of social “shindigs” that
are infallible aides to club life. Try
any one or all, and see if they can’t
help. Anyway, don't be discouraged.

RADIO NEWS

AND that about winds up our stint
for the month. We are anxious
to hear from readers on the contents
of R.N. Do you like the streamlined
presentation? Your suggestions are
earnestly solicited in an effort to give
you the best doggone radio magazine
possible. If you want to see some type
of article in print, let us know. We
aim to please.—K.AK.

What’s New in Radio
(Continued from page 20)

The Hammarlund Manufacturing Co., Tnc.,
424-438 West 33rd Street, New York City,
announce a ncew 100 watt transmitter \\1th
band switching, in kit form. This kit fea-
tures four-stage band switching in an ex-
tremely compact form. It operates on all
bands from 80 to 10 Meters, inclusive, and
embodies the latest principles of construc-
tions and design. The exciter portion is
built around a box-like chassis measuring
only 17”7 long x 234" high x 314" deep. The
four 61.6 tubes, as well as the four fixed
tuned exciter tanks are built along the rear
edge rather than on the top, as is the usual
practice. Band switching is accomplished by
breaking the cathode circuits of the stages
not be1n<T used and by connccting the hnl\
output circuit to the proper doubler stage.
When the transmitter is completed, there are
only two tuning controls to operate. All
other adjustments are made when the trans-
mitter is put into operation and then requires
no further attention.

R. N. Seal of Aceepiance
(Continued from page 24)

Seals previously awarded:

Consolidated Wire & Associated Corp.
No. 100.0

Supreme Instruments Corp. No. 101.00-
101.9

Triplett Electrical Instrument Co. No.
103.0-103.3

American Phenolic Corporation. No.
104.0-104.2

Solar Manufacturing Corp. No. 105.0-
1056.1

American Lava Corporation. No. 106.0

Electronic Manufacturing Engineers.
No. 108.0

National Union Radio Corporation. No.
109.0

J. W. Miller Company. No. 110.0

The Video Reporier
(Continued from page 36)

put a set together if he faithfully follows the
step-by-step Instructions.

HILCO, who previously showed tele-

vision sets to dealers, will Jaunch its
line publicly in June. There have bheen
reports that Philco has “something different”
and this is borne out in the recent statement
of Sayre M. Ramsdell which, in part, fol-
lows:

July, 1939

“These receivers will be entirely new in
performance, appearance and developments.
They will represent a marked advance in
television, embodying improvements as yet
unarmouncul

“Television receivers will be sold to the
public through radio dealers, whose experi-
ence and facilities. from both a merchan-
dising and technical standpoint, make them
an ideal medium on a nationwide basis. Tel-
evision receivers can be sold on such a na-
tionwide basis, but. as yet. television broad-
casting cannot follow them and is limited
to a handful of metropolitan centers. Tele-
vision as an industry must wait for the
broadcasters.”

EWSPAPER radio scctions in the met-

ropolitan area are giving unusually
large space to fechnical television news. The
newness of the art makes cvery advancement
of general interest and editors were quick
to sense the public's cagerness for such in-
formation.

One newspaper—The New York Sun—has
featured a constructional series hased on
the Andrea Lkit. It appeared in four weckly
parts and the response—judging by crowds
which came—was tremendous.

RE ’[CIEVISIOH prices too high? That's
the question people are askmo in New
York. ]ust think back to radio’s early days
and yow'll agrec that they're not too high.
At least not for the present stage of the
game. Undoubtedly, prices will come down

READY FOR YOU NOW!

THE MEISSNER :
TELEVISION KIT $13950

Complete with 5’ Video Tube
Walnut cabinet, $20 extra
Assemble It Yourself
and Know It Will Work
PRACTICAL ... COMPLETE...SAFE
BACKED BY THE MEISSNER GUARANTEE

SPECIAL FEATURES:

Black & White reproduction.
Sound & Video in one unit.
Extreme flexibility.

100%, safe.

Shock-proof design,
RCA Licensed.

Walnut Cabinet available at
slight additicnal cost.

Also a complete line of Amateur Receivers;

Hammartund, RME & Hallierafters. Also,
Radio Parts. 4 hour shibbing service.

TIME PAYMENTS AVAILABLE ON
TELEVISION KIT & AMATEUR RE-
CEIVERS. WRITE FOR DETAILS.

Send for free BIG catalog & Bulletin just off the press.

NEWARK ELECTRIC COMPANY, Dept. RN
323 West Madison Street
Chicago, lllinois

Naticnal,
Amateur

SEHD FOR

 Ynee Look ! ’

_ PERMEABILITY TUNING IS HERE

ALADDIN RADID INDUSTRIES, INC.
486 WEST SUPERIOR STREET

0 GCONTROL

TRADE-MARK
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CHIGAGD, ILLINDIS

Licensed under
one or more of the
following Johnson
Laboratories, Inc.
patents”
1940,228
1.978.600
1.982 689

2.113,603

Gther patents issued
and pending.,

DEFT. K.
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with a mass public demand for receivers.
Aud. judging by the high-quality of receivers
and the excellent program service, it won't
take long to interest the masses. Already,
major manufacturers are heavily exploiting
their wares.  IFull-page announcements have
been appearing in New York newspapers.
Department stores and radm dealers are fca-
turing demonstrations.  Best of all, televi-
sion is getting word-of-mouth advertising
that is most desitable, particularly because
it is so favorable.

The ideal New York
with a television set.
hat on that.

Twenty-five hours of programs a week are

is the fellow
can bhet your

lost
You

BRUSH °

e BJ HEADPHONES

Communications
type — light-
weight, durable
aluminum case—
phones encased
in molded rubber
jackets —good

earseal.

Write for your Brush Catalog today.

THE BRUSH DEVELOPMENT CO.
3312 Perkins Ave. Cleveland, Ohio
HOWTO

LEARN CODE

Whether you wish to enter radio as a carcer or merely
add another valitable and fascinating accomplishment to
wlu achicvements, the Al Electric Alaxtcr T (

i 1 shiow ot hov
o oty and da
tape and then send
It does tot merely

you
how you code.

It is code. No rience needed
White not des tar
quipment 1 1
Wy v Army |()\!\ Naval
aini tons as well as by

American Tel. & Tel.

Co. A lso by practically
€ school in the
ng code; and

3 eign  governments.

We o turnish you  complete

g including  practi

the Al Kle ic
Teleplex, plus a
nal semvice on a
BACK GUAR-

AN . Tow m\t ]G:xsy
terms.  Without obllgation write for hooklet “RNT.

TELEPLEX co. 67-69-PACK PLACE

New York City
In Canada writ

CANADIAN ELECTRONIC INST., TORONTO, ONT.

UNIVERSAL t5MM. “Streamliner”

iighest quality sound picknp for p. a.
recording and amateur.  Crystal or dy-
namic in any impedance. Modern 1n
design. Incl. loob, flex tube,
plug and 25 ft. cahle. in De
backage. At your johber’s now,

UNIVERSAL MIGROPHONE €D., LTD.

424 Warren Lane Inglewood, Calif.

sc1ew
Luxe

EVERYTHING IN RADIO!

A COMPLETE SOURGE FOR YCUR RADID NEEOS
Out immense Jock ol radio sets, patts and
supplies enables you lo puichase your enlite
needs on one order. You will kind all your
Nanonatl ¢ Known Favorites tn this big book
which 1s FREE for the asking Practically every
order 13 shipped the some day i s rocewved
WRITE FOR BIG NEW CATALOG

BURSTEIN- RF__FLEEEE G0.

01T McSes SE Kmraan - City, Mo,

ENGINEERING, broadecasting, avi-
ation and police radio, servicing,
marine and Morse telegraphy taught
th(noughly 48 weeks' engineering

course equivalent to three years’ collere radio work. School

estahlished 1874, All expenses low. Catalog free.
DODGE’S INSTITUTE, Qak St., Valparaiso, Ind.

RADIO NEWS

offered by NBC. Much of this total is de-
voted to film subjects.  Sueh transmissions
arc largely for dealer demonstrations, hut the
chioicer evening hours have excellent enter-
tainment detUrtS offering no repetition of
program fare. —{30

Serviceman’s Experiences
(Continued from page 24)

man, and that I frequently out-pa-
tienced Job in carrying some of the
poorer members along with their pay-
ments. It's the truth—there's some-
thing about those people that makes
you want to help them-—something
that tells you it's all right to deliver
a repair without walking out of the
house with a signed due bill in your
pocket.

Good old Firp!
over!

My cup runneth
50—

oRD?
(Continued from page 30)

studying for 2nd class CW. Just what u
think of the prospects for radio ops. .
I mean good ops. Think by the time 1 get
ticket will he able to do at least 40 wpm on
mill. T started on this thing so will continue
but wud like straight dope . . . MV. Ans.:
There’s always room for a good man in any
profession hut would txuthfull) suggest that
you do more \tudymo on material and equip-
ment. Good men in this ficld are much
scarcer. Rut gud luk, OM.

E note with much pleasure CTU-

MARDIV’s report that shipping has
improved in the last few weeks. They state
a number of shipping lines, under contract
to thewm, have placed their laid up ships into
active service. Men are being lined up for
duty on the vessels to Dhe ])ld(Ld in the
cruised services now. So it looks like some
of the hoys will begin cating regularly again.
And good luck, sez we. So with 73 . . . ge

GV, -0

Migh Fidelity Remote
(Continued from page 29)

small mica by-pass condensers keep
this frequency out of the audio section
and out of the 25L6 oscillator as
shown. Volume control is provided by
a half-megohm potentiometer which
also acts as the load for the diode sec-
tion of the 75 tube. The automatic
volume control voltage is also taken
from here after suitable decoupling
with the one-tenth megohm resistor.

All leads should be as short and
direct as possible, with a conscious at-
tempt to keep the transmitting oscil-
lator (25L6) parts and wires away
from the rest. This really becomes
important at only one frequency (pro-
vided 1575 ke. has been chosen) and
that is when the unit is tuned to a
broadcast signal of 1120 kilocycles. At
this frequency the 6A7 oscillator, since
it runs 455 ke. higher than the signal,
will beat if proper care is not taken.

In the set-up shown, the primary of
the r.f. coil with the series mica con-
denser has been chosen to act as a trap
at this frequency of 1575 kilocycles.
If the constants of the parts used to
build the unit do not stack up in this
fashion, an ordinary wave trap (coil
and condenser in parallel) can be
added to the primary circuit.

When the unit has been completely
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Stock No. 154

Features Big, Easy-
Reading Dial, Wide
Frequency Range,
RCA Metal Tubes,
and Tapped Output
Transformer

Here’s an instrument designed
for the service man—in both per-
formance and in price! It’s the
new RCA Beat Frequency Oscil-
lator which provides a variable
frequency source of alternat-
ing current voltage from 30 to
15,000 cycles.

This instrument is ideal for
testing loudspeakers, cabinet
rattles,PA systems and for running
fidelity curves on radio receivers.

Check These Specifications
Powerrating—110-120V, 50-60 cvcles,
35 watts AC; Fuse protection—1.0 am-
pere; Output frequency — 30- 15,000
cycles (* 1 dbfrom 30to 10,000 cycles,
~2dbat 15,000 cycles); Output voltage
—Open circuit, 37.5 volts; 5,000 chm
load, 25 volts; 500 ohm load, 7.5 volts:

250 ohm load, 5.2 volts. Power output
—125 milliwatts; Hum level—(approx.)
—60 db below maximum output; Dis

tortion—less than 5% rms_over entire
range. Radiotrons—RCA 6)7...fixed rf
osciilator; RCA 6)7 .. variable oscil-
lator; RCA 6C5 ... detector; RCA 6J5
.. .output amphﬁer RCASW4 ... recti-
fier. Dimensions— 9%" x 13%" x 6%,
weight 15 Ibs

Comes with snap handlte for easy carry-
ing.Further information may be obtained
from all RCA Parts Distributors or by
writing to the address below.

Over 335 million RCA radio tubes have
been purchascd by radio users . . . 1n
tubes. as in parts and test equipment, it
pays to go RCA All the Way
RCA invites you to visit its booth at the
National Radio Parts Show. Hotel
Stevens, Chicago, June 14-17

RCA Mvulu!nﬂurmg l:q.., Ine.;
LA Servicw of the Rodio :Dmﬁl"ﬂﬂnﬂ of America

Camden, M. 1
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Have you sent for
your copy of the new

Vibrapack

BooKklet?

| - o

uble Powe™

lll Qupplies Porfec ‘im_(_,m.mm ’
|
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o e
| " 4050 H
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Ir's FREE!]
Coincident with Mallory’s an-
nouncement of 3 new Vibra-
packsis thisnew and complete
Vibrapack booklet. It’s yours
absolutely free ... but you’ll
find it imvaluable for your
own use, or for service re-
quirements.

Complete Technieal

and Installation Data
This new 8 page booklet con-

tains complete descriptions of
all Mallory Vibrapacks, with
application suggestions, tech-
nical data and full installa-
tion instructions.

Here’s everything there is to
know about these outstanding
power supplies for portable
and mobile transmitters,
receivers and other systems
where commercial AC current
is not available. Get your
copy from your Mallory-
Yaxley Distributor or send to
us for vour copy now!

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address — PELMALLO

Uze

MATTORY

APPROVED RADIO
FRELCISION PRODULCTS

Use

APPROYED RA
FRECISION PRODUCTS

RADIO NEWS

wired, then given a preliminary test
for shorts and then plugged into the
line, the first step should be a check of
all bias and plate voltages. These are
orthodox and can be gauged from ex-
perience.

The next step is alignment of the re-
ceiver portion. For this a standard
service signal generator or oscillator
putting out a 455 ke. modulated signal
will be needed, together with a pair of
high-resistance headphones. The
headphones are connected from grid to
ground of the 25L6 tube, the volume
control is opened wide, and the signal
generator is connected to the point
marked “A.” The intermediate fre-
quency transformer is tuned until the
best signal is heard in the headphones.
(Be sure that the variable condenser is
in such a position that no beat will be
caused by its oscillator section.)

The headphones are left in position,
the signal generator is removed, and
the unit is now set to cover the broad-
cast band. This is done by turning the
variable condenser to the open position
and adjusting the trimmers on it until
a station at the top of the band is heard
best. Then, with the variable closed
padder marked “C” is adjusted until a
station at the bottom of the band is
heard best. These two operations are
repeated until all broadcast stations
are heard to best advantage. The
phones are then disconnected.

The transmitting oscillator is now
tuned. This is done in conjunction
with the receiver with which the unit
is to be used. Set the receiver at 1575
kilocycles. (The highest broadcast sta-
tion is at 1550 kc. and the setting will
be just a shade above that.) Then
adjust the tuning trimmer marked “E"”
until the carrier is heard best in the
receiver. That's all there is to it!

In push-button tuned receivers, it
might be a good idea to use one of the
buttons for this frequency of 1575 kilo-
cycles. The receiver can then be set
for remote operation merely by push-
ing this button.

To use this compact, high fidelity re-
mote control unit, the receiver is
turned on and tuned to 1575 kilocycles.
The volume control is left generously
open. (This control merely determines
the maximum ,volume permissible and
is therefore not critical.) The remote
unit is then plugged in at the easy
chair and any station tuned in. Vol-
ume is under complete remote control,
from zero to maximum. 50—

12 Watt Amplifier
{Continued from page 19)

the use of a phase inverter tube to be
superior to all other methods of phase
inversion, from the standpoint of both
cost and frequency response. Two
standard phase inverter circuits were
available, shown in Figs. 3 and 4. The
first circuit, using a double triode tube
such as the 6N7 or 79, consists of two
successive amplifier stages, with the
input of the second stage monitored
down so as to make its voltage output
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equal to that of the first stage. All
tubes acting as amplifiers are essen-
tially phase inverters, since the grid
voltage swings are 180 degrees out of
phase with the plate voltage swings.
By connecting the output of the first
stage to one push-pull grid at point
A, Fig. 3, and interposing a second
stage between the first push-pull grid
and the second, the voltages at these
grids are made to differ in phase by
180 degrees. The relative amplitudes
of these voltages are controlled by the
position of the tap on R1. There are
two chief disadvantages to this cir-
cuit: (1). The possibility of unequal
voltage output of the two triodes due
to possible non-uniformity of the tri-
odes, which can not be readily detected
by the builder. The result is much dis-
tortion at high outputs. (2). Any dis-
tortion introduced by one triode is not
necessarily of the same type or mag-
nitude as that introduced by the other
triode. The result is a distortion
which can not be cancelled by virtue of
the push-pull connection.

These disadvantages are completely
eliminated in the circuit shown in Fig.
4. The equal-and-out-of-phase signal
voltages are developed in the plate and
cathode circuits of a single triode. The
circuit operates as follows: consider
first, no signal voltage being applied
to the grid. The d.c. bias on the grid.
holds the plate current to some defi-
nite value. This plate current is flow-
ing through R1, and produces a volt-
age drop, end B being negative with
respect to end A. Since the cathode
supplies the plate current, the same
current flowing in R2 produces a volt-
age drop, end D being positive with
respect to end C. In R1-R2, the volt-
age drops in the two resistors are
equal. Now consider a signal voltage
applied to the grid, and during the first
instant of the cycle, the grid swings,
say, in a negative direction. This ac-
tion reduces the number of electrons
reaching the plate, and reduces the
current through R1. Therefore, be-
cause the voltage drop across R1 de-
creases, end B becomes less negative
with respect to A, which is the same
thing as saying B becomes more posi-
tive with respect to A. Thus, when
the grid v