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Unique Selling Aids

PERMANENT DISPLAY SIGN

Here’s an 8 by 20 inch display sign 3 P ® ® °
providing criple sales impace for [ Rad’o Trade D's’r'bu,'on
counter or window. Helps you sell

Portable Radios. Radio Service, and
RCA Batteries.

¢. Completely Rounded Line ..
. Radio-Engineered quality .

RCA BATTERY
FACT-FINDER

RCA is first with the greatest array of selling aids
in the field . . . @/l geared to the radio trade.

And . .. the selling power of the RCA Trade-
Mark makes it easy for you to move RCA Bat-
teries. You gain a satisfied customer every time.

Remember, too, that RCA Batteries are radio-
engineered for extra listening hours . . . with a
type for practically every renewal requirement.

So—starting now—push RCA Batteries. Build

A fast answer to quick battery  cal data on the complete RCA a prOﬁtable repeat business with VIrtuauy no com-

sales. Just set index pointer, line, interchangeability direc-
press the release—and the Fact-  tory, and the Battery comple-
Finder opens with the battery ment of 590 portable radios
information you want before  of 32 manufacturers...always
you. Contains prices, techni-  at your fingertips.

petition from non-radio outlets.

INTERCHANGEABLE
R . ILLUMINATED TYPES
- GIANT BATTERY AUTOMATIC

DISPLAY PENCIL

|

|

|

I

{

|
A flashing beacon that at- |
tracts battery sales. Seands |
12" high—comes complete |
with bulb, 6' cord, and de- |
tachable flasher-unit. |
|

|

|

(

|

Revolving mid-section tells at a glance the
stock numbers on the ten fastest-moving, interchangeable
types of four leading battery brands . . . the types that
comprise 85% of your interchangeability problems!

Learn how you can get these selling aids i
at no cost to you by contacting your RCA Battery Distributor today!

RADIO CORPORATION of AMERICA

RADIO BATTERIES HARRISON. N. J.
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1. EXTRA MONEY

| - N SPARE TIME
It v E T E R A N S ,‘ Many students make $5, $10 a week extra fixing neighbors’ Radios
|

i in spare time while learning. The day you enroll I start sending

| ' . [t vou SPECIAL BOOKLETS to show you how to do this. Tester
; [ “ nder G . Iv. BIII ]“ vou build with parts I send helps you service sets. All equipment

is yours to keep.

| TRAINED THESE MEN 2- GOOD PAY JOB —
§

Sy SpesafizeinTeiwinen 1 OUT NEXUSTED s 2 gooc job installing and servicing Radio-Televi-

Caled Enginees, Plicr :Ih ' . b N b f d ] .
“Soon_aff c “Have my own shop " 5 N G
SRy T e my own shop - si0n sets or becoming boss of your own Radio-Television sales

g rked [t srvics for § 1 A i job 1 i i
| ol U S o oy B and service shop or getting a good job in a Broadcasung Station.
npineer af FCUN wervicing for Tdeaters.— Today there are over 90,000,000 home and auto Radios. 3100

R

. 4
YOU BULD this modern Radio 'ahove a5 part
of my Serviemg Course. Fenld this ple=
powerful Radio Receiver that brirgs in local and
distant stations. N.R.1. ¢-ves you ALL the Rudswo
patts . . . speaker. tube, classii, tramsforrre.
sockers, lcop antenna, EVERVTHING you nee
You use materizl 1o get pra-ticai Radio expen-
ence. Make EXTRA mon v fixing neighbors' Ra-
digs in spzre time while truini g
YOU MEASURE current, valtage (AC, DC snd RF
tesistance snd impedance i aireaits vith E eetroai
Multitester (above right) you huild as pa-t of mr
Servicing or Communicaticns € our=e
YOU BWILD this Transmirter (right). As
part of my Communications Course, ' SEND
YOU parts to build this lew-yower broad-
casting transmitter. You learn .ow 1o puta
station “on the air,” perform precednres de-
manded of Broadeast Stctiom operstors,
make many practical tests.

YOU BUILD this Wivemeter (kzlow) [n my Com~

> N.
WNRN. WSPK, tag-smy FAL N R )as
LWL enviabl

DINWIDDIE, Jacksnville, 4l . B MILLER, Maumes, O. R 1 L -

e N Gnd s Dok Bty Micro-Wave Relay, Two-Way Radio are all expanding, making

no .dea 1t would be e @ tansmitter Bw & e A

:;’u’,,,;fd’,f,‘;i‘;,,y:;:p ¥ opratur Hote more R technicians and FCC licensed operators.

sineestarty in Radio.

T am clearing abiout $30 t. $8G a Furure log-:. bright. N. R. |. has

montt_Full oredit to N.IL1 " — bren toasta € help to me.”— A,

. KNIGHT, Deni on, Texas, HFRR, Sew Cumberland, Pa 3. B RIG HT FUTU R E -

";,L,;"’;’,’,f,"h,"“.;' wer  And think of the opportunities in Television! In 1950 over

} i | Radio sercieing, &6 s emers. Y 5,000,000 Television sets were sold. By 1954 authorities estimate

T T N CIEoRes e ol 0 O D, (0 2_5.000,000 Telcvisiop sets will be in use. Over 100 Television Sta-

S TP E o B grd sl e S troun tions are now operating, with experts predicting 1,000. Now is the

i First dab Threagh W1, Regrets Wi £ vaing Deters "

erator with KDLR foms. | arnot” s fast-growing industry. Be a Radio-Television Technician. Mail E p

taned s b; sughfor th.e N.R.T.
Sl Cradiiet o eoura iy Zy coupon for Lesson and Book——~FREE.
.1 am now take It yer. o when well €
Chiei Engineer of Polire Tusdto Sy ‘:! nﬂ"L Now [ have
“hop.’
TON, Ham/lton, Ohic TUCRER, #1ton Village, Va
Read How You Practice Servici C icati
A e T - [ '
with Many Kits of Parts You Get
k (]

dreds I've trained are successful RADIO-
TELEVISION TECHNICIANS. Most had Act Now! Send for my FREE DOUBLE
grammar school education. Learn Radio- son an Rervieing; shows how you Iearn Ra-
Television principles from illustrated les-  dio-Television at home. You'll aisa receive
build valuable Electronie Multitester for Radio-Television.” Ywu'll read what my
condueting tests; also practice servicing Ra-  graduates are doing, eurning; see photos of
with cireuits common to Radio und Televis- coupon in envelope or paste on postal.
ion. At left is just part of the equipment my J. E. SMITH, Pres.,
nish. All equipment is yours to keep. Many Radio Institute, Wash-
students make $5, §10 a week extra fixing ington 9, D. C. .

Posicr Radio Installations * S phuation in Telei:  Broadcasting Stations are on the air. Aviation and Police Radio,
N ngeesotiptiias R oo sy more and better opportunities for servicing and communication
WKBO p
alary /
of spare time parnings.
$10 Wek in Sparr Tima 23 Brars ot Suscess with Shey
P
el course, 1 sarr=d s
much as 110 a week
{profits average ahout
eryone who shows interest m Ra- and | sull mace N I lramin&.'
time to get in line for success and a bright future in America’s
"My first job was op- “Am prod of my di-
jour_Graduate Serv- { course. Rigwer 1 didn’t g :
® Y 222 i
Station WQUX." T. 5. BOR: a spare 1 FRANK S. wl I I ‘Iru l n Yo u a? H om Ay
Keep your job while training at home. Hun- Mail coupon For 2 Books FREE
no previous experience; many no more than OFFER. Coupon entitles you to astual les-
sons, Get PRACTICAL EXPERIENCE— my 64-page book, "llaw to Be a Success in
dios or operating Transmitters—experiment €quipment you practive with at home. Send
students build with many kits of parts I fur- Dept. 1FF. National
neighbors’ Radios in spare time. Qur 38th year.

O Check if Veteran Approved Under G. 1. Bil}
TR R O A G G M W R R D D G GED WD BNU NS N AN NN GO0 BB OER

munigations Course with parts I serd you Use it 1 Mr. ). E. SMITH, President, Dept. 1FF [ ]
to determine frequency of oparaticn and male I Nati 1 Radio i Washi 9,D.C. e B
:::':' ‘:\‘("{""i;f':‘m'r‘}‘" currents. You conduet 1 Mail me Sample Lesson and f4-page Took about How to Win i q
¥ Interegling experimensy. Success in Radio-Television. Both FREE. (No salesman will call.
B Please wnite plainly ) l
B Name.. coeo. Age l
: AT et et e oo ien e .
. City... . Zone.... Stste ... !
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Use Sprague TELECAPS®
on TV replacement jobs.
Avoid costly callbacks!

f course there's a reason
why more Sprague Tel-
ecap molded tubular capaci-
tors are used in leading tele-
vision sets and by leading
service shops than any other
brand!Telecapsareespecially
designed for TV. They stand
the gaff!
Write for Bulletin M-47 4

SPRAGUE

PRODUCTS COMPANY

DIETHRWEORE MRISION GF ThE SPAAGUE ELECTRIC COMPANY
81 MARSHALL 5T., NORTH ADAMS, MASS.

RADIO-ELECTRONICS for
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RADIO

Let NATIONAL SCHOOLS, of Los Angeles, a practical
Technical Resident Trade School for, almost 50 years,
train you for today’s unlimited opportunities.

GOOD JOBS AWAIT THE TRAINED
RADIO TECHNICIAN

You are needed in the great modern Radio, Television and
Electronics industry! Trained technicians are in constant
and growing demand at excellent pay—in Broadcasting,
Communications, Television, Radar, Research Laboratories,
Home Radio Service, etc. National Schools Master Shop
Method Home Study Course, with newly added lessons and
equipment, can train you in your spare time, right in your
own home, for these exciting opportunities. Our method
has been proved by the remarkable success of National
Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes not only basic
theory, but practical training as well—you learn by doing.
We send you complete standard equipment of professional
quality for building various experimental and test units.
You advance step by step until you are able to build the
modern superheterodyne receiver shown above, which is
yours to keep and enjoy. You per-
form more than 100 experiments—
build many types of circuits, signal
generator, low power radio trans-
s mitter, audio oscillator. and other
units. The Free Books shown above
tell you more about it—send for
them today!

NEW PROFESSIONAL MULTITESTER
INCLUDED

This versatile testing instrument is
portable and complete with test
leads. Simple to operate, accurate
and dependable. You will be able to
quickly locate trouble and adjust the
most delicate circuits. You can use
the Multitester at home or on service
calls. It is designed to measure AC
and DC volts, current resistance and
.. decibels. You will be proud to own
and use this valuable professional
instrument.

NOW!

G O T

consia s

JUNE, 1951

T

WE BRING
NATIONAL
SCHOOLS TO YOU!

Lessons ‘and o —
Instruction Material Are Up-to-date, Practical, Interesting

National Schools Master Shop Method Home Training gives
you basic and advanced instruction in all phases of Radio,
Television and Electronics. Each lesson is made easy to
understand by numerous illustrations and diagrams. All
instruction material has been developed and tested in our
own shops and laboratories, under the supervision of our
own engineers and instructors. A free sample lesson is
yours upon request—use the coupon below.

TELEVISION TRAINING A complete series of up-to-

the-minute Television lessons is an integral part of your
course, covering

all phases of Tele-
Here are just a few of the interest- vision repairing,
ing facts you learn.with the servicing and con-
FREE SAMPLE LESSON struction.
1. How radio receivers operate.
2. l-{ow tt:ie antenna circuit is con-
structed.
3. Converting signal currents into APPROVED
sound. FOR
4. How the R-F transformer handles VETERANS
the signal. Check
5. How the tuning circuit functions. coupon below
6. The Radio ‘‘bands.” ’

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA  EST. 1905 mﬂ

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

77s

[0 Check here if veteran of World War II

- e om o - - = = e L T R LT

* P
: ‘National Schools, Dept. 6-RE {Mail.in envelope or ‘:
{ 4000" South Figueroa ‘Street poste on-penny posteard.} i
¢ Los Angeles 37, California s H
: Mail me FREE the book “Your Future in Radio-Tele- |
; vision’* and the sample lesson of your course. I under- 1
; stand no salesman will call on me. ;
! NAME AGE )
H J
! ADDRESS .
! crry ZONE__STATE .______ 4

[}
. '

-
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L)
* Replacements and Conversions with RAYTHEON
s = \_/
Television Tubes please everyone..

RAYTHEON TELEVISION PICTURE TUBES will please yox
because they are mechanically and electrically perfect. 101 hasic
quality tests, checks and inspections made during the various
steps of a Raytheon Tube’s construction — components, chemi-
cals, processing, assemblies — assure unexcelled performance.

You can make conversions and replacements with complete
confidence that your skill plus RAYTHEON quality will result
in superb picture reproduction.

Your customers will be delighted with Raytheons because they’ll
be receiving the finest TV picture they've ever seen. It will be a

crisp, clear, contrasty, longer-lived picture — thanks to the supe-
rior quality of Raytheon Tubes — a quality that could only result
from the knowledge gained through Raytheon’s more than 2
years of experience in the pioneering and manufacture of all kinds™3

of high fidelity electronic tubes. .

Team your skill with Raytheon Quality.
You'll find it pays in many ways. See your
Raytheon Tube Distributor today.

Right for
Sight ...

RAYTHEON MANUFACTURING COMPANY

RADIO-ELECTRONICS for
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CREI HOME STUDY Shows You the Way to Greater Earnings in

TELEVISION & FM SERVICING!

ervicemen with specialized, up-to-date television and
+) FM training have a big advantage over those with
AM knowledge only. It’s true whether you are compet-
ing for jobs or making a go of your own repair busi-
ness. CREI knows what you need—and provides it in
this practical home-study servicing course. Every les-
son is helpful in your daily work. Every lesson is re-
vised as new developments in this fast-moving field
occur. Lessons start with basic principles and go step-
hy-step through advanced trouble-shooting, time-sav-
ing techniques.

Qualified servicemen are getting harder and harder
to find—at the very time that civilian needs are at
their highest point. With mounting sales of TV sets—
and hundreds of new TV stations in the offing—with
the electronics indusiry expanding, and the growing

THE THREE BASIC CREI COURSES :

* ER?CTICAL RADIO ENGINEERING
undamental course in oll phases of radio- 7
* PRACTICAL TELEVISION ENGolNr;El;:'[:gmm“

Specialized training for professional radiomen

military demands cutting sharply into the available
manpower—uow is certainly the time to make the
most of your opportunity.

Whether you’re interested in improving your ability
—and earning power—in servicing work, or in the
expanding industrial electronics field, CREI home
study pays off with more money, interesting jebs, and
secure careers. Course cost is within reach of all,
terms are easy. Write for free catalog now.

NOTE TO MEN who expect to be in uniform
soon. T'V-electronics training puts you in line for
work in vital radar, communications and navigation
work in the Armed Services. Prepare now to qualify
for higher ratings in uniform!

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 146C, 16th & Park Road, N. W., Washington 10, D. C.

MAIL COUPON FOR FREE BOOKLET

=

Gentlemen: Sead booklet, “'Your Future in the New World of Elec-
tronics.,”” together with details of your home study training. CREI
self-improvement program and outline of course. I am attaching a
brief resume of my experience. education and present position.

Cneck Field of Grealest Interest: [ Aeronautical Radio Engineering

O] TV, FM & Advanced AM Servicing [] Broadcast Radio Engineering

O3 Practical Television Engineering , FM,

O Practical Radio Engineering [ Radio-Electronics in Industry

It Residence School in Wash., D, C., Preferred, Check Here O

* TELEVISION AND FM SERVICING

Streamlined course for men in “top-third” of feld

ALSD AVAILABLE AS RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

An Aevredited Technical Institute Founded in 1927

NAME . AGE___
Dept. 144C, 16th & Park Rd., N. W. Washington 10, D, ¢,
Branch Office: Sam Francisco, 760 Market st AD D RESS e e e
(0§ i) GRS

JUNE,

1951
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It tells your
“RINGER"

when not to ring!

PERMANENT MAGNET
L

SPRING
HINGE ™

ARMATURE

POLE S 8 L8
PIECES

MECHANICAL.EORCE MAGNETIC' FORCE
e —

To vou, it’s your familiar telephone bell. To tele-
phone engineers, it’s a “ringer.” And it has two jobs
to do. Tt must ring, of course, when someone calls
you. And it must overlook the numerous electrical
impulses which do not concern it, such as those

sent out by your dial.

Ability to respond to some impulses, to ignore
others, requires exact adjustment between the pull of
a magnet and the tension of a spring. If they are
out of balance your telephone might tinkle when it
oughtn’t, or keep silent when it should ring.

BELL TELEPHONE LABORATORIES

WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE ONE OF TODAY'S GREATEST VALUES @’.
R

The Bell System’s new automatic method of adjusting telephone ringers uses o beam of light pass-
ing between the gongs to a photoeleciric cell. When test currents are applied to the ringer the
machine decides whether to change the spring tension or the magnetic pull. After each change it

tests again until the ringer is in perfect adjustment—and the whole procedure takes only 30 seconds.

In the past, adjustment was made by hand, little
by little until the proper setting was reached. It took
time. DBut now Bell Laboratories engineers have
developed a machine which adjusts new ringers per-
fectly, before they leave the Western Electric Com-
pany plants where they are made. And the operation
takes just 30 seconds.

This is another example of how the Laboratories
work constantly to improve every phase of telephony
— keeping the costs low while the quality ol service

grows higher and higher.

%
%
2
%
12
S )=
o
/3
&

LIS

£

RADIO-ELECTRONICS for
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NOW. . . GET EVERYTHING YOU

RADIO-ELECTRONICS

AT HOME!

b Use REAL commercial-type equip-
" ment to get practical experience

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the most
COMPLETE, practical and effective ways now
available to prepare AT HOME for America’s
billion dollar opportunity field of TELE-
VISION-RADIO-ELECTRONICS. See how you
may get and keep the same type of basic
training equipment used in one of the na-

J reaL THING IR E. ¥

" — AE' Bild and tion’s finest Irail]ir;?AlcbcgcioriEesP, ’ hc;)w
& * you may get rea RTING HELP toward a
SET UP YOUR o WN :gen:’mz::iaclllél'vmrce” gogd iglb or your own lbuhsiness in Tel%visic;n-
f ? = Radio-Electronics. Mail the coupon today tor
HOME LABORATORY ceiver. Optional after complete facts — inclx:ding 89 ways to yecm

completing regular
training at slight addi-
R F S | tional cost.

-F oigna D.T.l., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform over 300 fascinating experiments for

practical experience. Build and

keep real commercial-type test Get BOTH of these

equipment shown at left. information packed

MODERN LABORATORIES publications FREE!

-~ If you prefer, get all your prepara-

O tion in our new Chicago Training

Laboratories —one of the finest of

its kind. Ample instructors, modern
equipment. Write for details !

MILITARY SERVICE!
If you're subject to military
service, the information we
have for you should prove
doubly interesting. Mail cou-

pon today. N

ACT N_()-W! MAlL COUPON TODAY.

DeFOREST'S TRAINING, INC., Dept. RE-6-H
2533 N. Ashland Ave., Chicago 14, 1.

HOME Withou! obligation, | would like your late News-Bulletin
showing 89 ways to earn money in Television-Radio-Electronics

MOVIES .. .ond how | may prepare to get started in this thrilling field.

money in this thrilling, newer field.

_ \\\ Oscilloscope

[ORTLELALL)

Name,

Yo R
Street
’ City. Apt.
De FOREST’S TRAINING, INC. Zone . State

-————————I

CHICAGD 14, ILLINOIS

A De VRY INSTITUTION
JUNE, 1951
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Optical comparator is used
to check mica disc
specifications to thousandth-

inch accuracy.

ONE
STANDARD

-The best that can
be made-for

Initial Equipment
and Replacement

i g

TUNG-SOL

RADIO, TV TUBES, DIAL LAMPS

TUNG-SOL LAMP WORKS INC. Newark 4, N. J.

Sales Offices: Atlanta * Chicago * Dallas ¢ Denver ®
Detroit * Los Angeles * Newark

PREDICTING THE FUTURE from the
motion of the planets, long the basis of
the ancicnt pseudo-science of astrology,
has emerged from the realm of super-
stition into the field of modern science.
RCA engineer John H. Nelson, writing
in the RCA Review, reports evidence
that the magnetic storms on the earth
which disrupt radio communications are
directly related to the positions of the
planets.

Engineer Nelson, also an amateur
astronomer, was assigned years ago to
the task of studying the spots on the
sun through a 6-inch telescope set up
for him on the roof of a downtown office
building in New York City. He failed to
find enough correlation between the
sunspots and the behavior of radio com-
munications to be able to make predic-
tions of more than a few days in
advance, and in 1948 caused some com-
ment in astronomical cireles by report-
ing that the size of the sunspots is a
“meaningless criterion” in predicting
radio disturbances. The type of sun-
spots, their age and activity, and their
position on the sun are the determining
factors.

Engineer Nelson turned to the planets
for his research inspired by suggestions
from the late Ellsworth Huntington of
Yale and Henry Helm Clayton, He
studied hundreds of daily propagation
reports compiled by technicians at
RCA’s receiving station at Riverhead,
L. I, and from overseas stations of
Radio France and Sweden’s Telegraph
Administration. These he tried to cor-
relate with the positions of the planets.

From these studies Mr. Nelson con-
cluded that the planets disturb the sun;
and the sun in turn affects electro-
magnetic conditions on the earth. From
daily plots of the courses of the six
inner planects he observed that disturb-
ances on the earth occur more frequent-
ly when two or more planets form a

right angle (with the sun as apex), or -

form a straight line with the sun.
The most disturbed periods are the
twelve months preceding and following
the positioning of Saturn and Jupiter
in such a configuration. The most severe

SATURN

MAGNETIC STORM
(July, 1946)

JUPITER MARS / SUN
[ ©
VENUS
SMERCURY
EARTH
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disturbances occur when Mars, Venus,
Mercury, and Earth are in eritical re-
lationship near points of the Saturn-
Jupiter configuration. When Saturn and
Jupiter have moved away from their
configuration, the earth’s magnetic ac-
tivity decreases, although the smaller
planets cause storms of shorter dura-
tion. The quietest periods occur when
Saturn, Jupiter, and Mars are equally
spaced around the sun by 120°. The fig-
ure shows the positions of the planets
during the great 1946 magnetic storm.

Not all planetary configurations co-
incide with magnetic storms, but studies
of the Riverhead records show that
storms are about ten times more fre-
quent during a configuration than on
ordinary days.

Major disturbances can be predicted
as much as two years in advance. By
combining planetary observations with
daily inspection of the sun’s surface,
Mr. Nelson has been able to predict
good and bad radio weather with 85%
accuracy or better.

MEDAL OF HCNOR of the Institute
of Radio Engineers was awarded to
Dr. Vladimir K. Zworykin, vice-presi-
dent and technical consultant of RCA
Laboratories, Princeton, N. J. In his
acceptance speech at the Institute’s an-
nual banquet at New York’s Waldorf-
Astoria, Dr. Zworykin stressed the im-
portance of the role of e¢lectronics in the
future of medicine, both in therapy and
diagnosis. Close co-operation between
physician and engineer is needed to
work out these problems, he said.

AUTO TV SETS will be banned in New
York state after July 1. A bill, signed
without comment by Governor Thomas
E. Dewey, provides: “It shall be unlaw-
ful to operate upon any public highway
in this state a motor vehicle which is
equipped with a television receiving
set.”

SHIP OPERATOR RULES have been
changed somewhat by the FCC in an
effort to relieve a serious shortage of
manpower resulting from the expansion
of the nation’s merchant fleet. For the
duration of the emergency, examination
is waived for operators having less than
two years of satisfactory service under
the license being renewed. Another
change establishes a temporary limited
second-class license allowing the holder
to operate radiotelegraph aboard ships
only.
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months’ satisfactary service, Will you recommend graduates of your school?'’
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odically, Some licensed radioman filled each of these jobs . . . it might
have been you!

HERE'S PROOF FCC LICENSES ARE OFTEN SE-
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OUR COACHING AT HOME IN SPARE TIME

CLEVELAND INSTITUTE
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The Radio Month
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MERIT

for TV in’5l

Merit is meeting the rapidly rising
demand for TV replacements with a
TV line as complete as current and
advance information will permit

TRY MERIT FIRST FOR
TV CONVERSION OR
REPLACEMENT!

&

HVQ® — Universal Ferrite
core "FLYBACK™ permits wid-

et cowerage.

MOFFD — 70° high efficiency
Ferrite yoke for tubes up to |9

=
MWC-I—Width linearity con-
trol with AGC winding (Auto-
matic Gain Control).

Focus 7.
colLs '

Write today for:

] MERIT TV REPL GUIDE AND CATALDG
-Dec. 1950 issue. Up-to-date listing
of all replocements

[] MERIT 1951 CATALOG Mo, 5111
Show specs. on complate line of TV,
Radio, Amateur and Indwstrial

Transfarmars,

RIT'S LISTING
gEF}E:wL?d NS\Em s photofacts
n

a PROPUCT OF
)

| %ﬁyﬁ? ,
: .

4/

TAPE-MARKED
70 WELP YOU!

Hondytope mark.-

ing on every Merit

Transformer shows
permanent hoc{k-
up dota for quick
reference. ORIGI-
NATED BY MERIT.

TRAMSFORMER CORP.

4443 NORTH CLARK S7., CHICAGO 40, L.

FM BEEP SIGNALS, used by some
FM broadcast stations to mute receiv-
ers during commercials and station an-
nouncements in restaurants and other
public places, are not legal, according
to a ruling by the FCC. A few FM sta-
tions have been using such signals to
provide ‘functional music” programs
to subscribers as a source of additional
revenue. (See April, 1951 issue, p. 30.)
In a letter to four stations using the
system, the FCC expressed sympathy
with the aims of the broadecasters, but
ruled that eliminating the station iden-
tification announcement violates the
Communications Act. The commission
further ruled that subseribers to such
services must be logged as sponsors,
and all such programs must be listed
as commercial time periods. The sta-
tions involved—WRLD, Miami, Fla.;
WACE-FM, Chicopee, Mass.; WFMF,
Chicago, Ill.; and KDFC, Sausalito, Cal.
—were ordered to show how they intend
to comply with the order by April 30.

TELEVISION TRANSMITTER was
presented as a gift to the Indiana Tech-
nical College, Fort Wayne, by the
Zenith Radio Corporation, Chicago. The
custom-designed unit first went into
service in 1938 in Zenith’s experimental
station. Later it was used in Phone-
vision tests and has only recently been
replaced by new equipment. The trans-
mitter includes complete facilities for
transmitting sound and picture on chan-
nel 2. An earlier gift by the Capehart-
Farnsworth Corporation of the major
portions of a TV transmitter gave the
college’s television engineering course
its start.

WESTERN UNION is the latest comer
to the television service ranks, it was
announced in New York City recently.
According to the announcement, a new
subsidiary, Western Union Services,
Inc., will open a pilot shop in East
Orange, New Jersey, across the Hudson
from New York City. The new company
has an arrangement with Du Mont to
install and service Du Mont receivers in
three New Jersey counties, and at pres-
ent will confine itself to the service of
Du Mont telesets. Thomas F. McMains,
president of the new company, ex-
plained that Western Union, backed by
its 100 years of experience in the tele-
graph field, felt particularly capable of
solving the problems likely to be en-
countered in the business of servicing
electronic equipment such as television
receivers.

The pilot plant is expected to have a
staff of between 20 and 30 specially
trained technicians and an adequate
fleet of service vehicles. It will handle
Du Mont installation and service work
in Essex, Passaic, and Union Counties,
at rates uniform with present Du Mont
charges.

WILLIAM E. BEAKES, one of radio’s
pioneers and former president of the
Tropical Radio Telegraph Company,
died on March 30 at the age of 70. In
1941 Mr. Beakes was awarded the Mar-
coni Wireless Pioneer Medal of the Vet-
eran Wireless Operators Association for
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his pionecring in radio in the North
Atlantic and tropical zones. He took
part in Marconi’s first transatlantic
radiotelegraph transmissions shortly
after the turn of the century and later
aided Professor Reginald Fessenden in
wireless experiments, In 1912 he joined
the United Fruit Company, which was
then experimenting with radio in Cen-
tral America. Mr. Beakes is credited
with building up the Tropical Radio
Telegraph Company, a subsidiary of
United Fruit. Much of his work was
devoted to the transition from long to
short waves to overcome interference
from tropical static.

ANTISUBMARINE TORPEDO that
automatically “homes” on an enemy
submarine either on the surface or at
any depth to which it will submerge
was disclosed by the Navy. The deadly
high-speed missile operates on the same
principle as similar homing torpedos
used successfully but to a limited extent
during World War II, which were
guided by the noise made by the enemy
craft. The new weapon is at least twice
as fast as the former one. A silent sub-
marine trying to wait out an attack
can be sought out by picking up reflec-
tions of sounds sent out by the torpedo
itself. The torpedo would be equally
effective against surface craft.

TELEVISION SCREENS may <crve in
place of windshields in supersonic
planes of the future. The windshield is
the only major projection from the sur-
face of high-speed aircraft, and it
creates objectionable friction and heat.
Preliminary studies were made at the
University of Illinois for the Navy to
find out if it is feasible to use television.
Dr. Stanley N. Roscoe, head of the
project, said that a periscope was fitted
to a Cessna plane for projection to an
8-inch screen in the pilot’s compart-
ment. The periscope allowed for various
degrees of magnification. Pilots flew the
plane with windows covered and un-
covered, and found they could fly “just
about as well” using the 8-inch screen
with low magnification. Dr. Roscoe said
he envisioned planes of the future with
an optical system installed in the front
of the craft, and a television screen in
front of the pilot showing him what is
ahead,

SECRET CONFERENCE was held by
the FCC with more than 3,000 commer-
cial broadecasters to give instructions on
what to do and how to do it in the event
of an air attack on the United States.
Top experts of the air defense command
outlined general instructions to the
broadcasters, and it was assumed that
this will be followed by top secret indi-
vidual instructions to each owner of a
broadcasting outlet. The part broad-
casters will have in such a national
emergency has not been announced, and
probably will not be.

Some time ago the FCC said that it
was issuing a series of unannounced
permits for secret experiments involv-
ing the use of radio for national crisis.
The nature of these tests has never been
disclosed.

—end—
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HOME STUDY COURSE

InTELEVISION SERVICING

. . . based on the experience of the RCA Service Company

Now available to the Industry

Heres vonr golden opportunity to take
the time-tested RCA Service Company
course on television receiver servicing ...
to earn a valuable RCA Institutes’ certifi-
cate that can lead straight to a better joh
at higher pay.

Now, for the first time, yox can take the
same basic course that has already been
given to the thousands of RCA’s own serv-
icemen . .. an easy-to-understand home-
study course based on the actual experience
of the RCA Service Company in servicing
thousands of home television receivers.

LOWER RATES FOR GROUPS!

Hf any employer in the radio-electronic industry desires to
enroll six or mare of his employees for this course, lower
rates will apply. A special group application form is avail-
able for employers desiring to take advaniage of this offer.

Cost is low ... only %9 a unit for 10 units
or S90 total, on an easy pay-as-you-learn
plan. And value is Ah/gh ... the certificate
of completion issued by RCA Institutes is
known and honored throughout the radio-
clectronics industry.

Never betore available to anvone outside
RCA. Now offered to you through RCA
Institutes, one of America’s oldest and
most respected technical training schools.
Course covers most major makes and types
of TV receivers. Designed specially for men
already in eclectronics; therefore no kits

RCA INSTITUTES, INC.

350 West Fourth Street
New York 14, N. Y.

MAIL COUPON TODAY!

Home Study Department, RE-651

or paraphernalia are required. Handled
entirely by correspondence. Available
exclusively to men in the radio-television-
electronics field. Not offered to the general
public, or under the G.I. Bill.

ENROLL NOW! Mail the coupon today.
Don’t miss your great opportunity to take
this proven course. If you’re just getting
started in TV, it will make you a good
serviceman. If you're already good, it can’t
help but make you befter/ Send the coupon
...get on the reservation list... NOW!

Without obligation on my part, please reserve a place for me in
your home sindy course on television servicing and send me full
details. No salesman will call. I understand I must be employed
in the radio-TV-electronics field to qualify for the course,

Name e
(Please Print)
Address
RCA INSTITUTES, INC S
{ A [ J
I City Zone State

A SERVICE OF RADIO CORPORATION of AMERICA L
350 WEST FOURTH STREET, NEW YORK 14, N.Y.
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for you to CHOOSE
CORNELL-DUBILIER

TV ANTENNAS

One of the reasons for the splendid acceptance
of C-D SKYHAWK antennas is the completeness
of the line. Whatever the application.. . what-
ever the situation...THERE IS A CORRECT C-D
ANTENNA FOR EVERY NEED. No need to ac-
cept inferior makes or substitute types when
the C-D antenna line offers a full variety...
BETTER!

CORNELL-DUBILIER ELECTRIC CORP.
SOUTH PLAINFIELD, NEW JERSEY

each doing a specific job...

¢ -Stacked

bl
Dou ce Antennas

super-V

Merchandising & Promotion

RCA has launched a full-scale radio
battery promotion stressing that RCA
battery sales are made exclusively
through radio trade channels. Timed
for the opening of the spring-summer
portable radio season but keyed to year-
round selling, the drive features spot
announcements on RCA radio and TV
shows urging the purchase of radio bat-

teries from service technicians and deal-
ers. Point-of-purchase displays will also
be used extensively. Two unique sales
and servicing aids have been developed
for dealer use, the RCA battery “fact-
finder” index and a mechanical pencil
which shows interchangeable types of
batteries, These selling aids are avail-
able free with the purchase of RCA
batteries from distributors.

RADID & TELEVISION SE
AND T Y WAHUEALTURERS INVEN

Walter L. Schott Co. is cclebratmg its
twelfth anniversary with a gift cffer of
a kit containing five Walsco products
for service technicians. The kit will be
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Radio Business

given away free with every $2.00 pur-
chase of Walsco hardware, chemicals,
or accessories, or every $10.00 purchase
of Walsco antennas, during the months
of June and July. The offer is available
through distributors.

Television Supply Co. of New York City
issued a new eight-page antenna and
accessory folder which is suitable for
mailing.

General Electric Tube Divisions’ Adver-
tising Manager, G. A. Bradford, an-
nounced a national TV picture tube
promotion aimed at the 12-inch tube
replacement market. National consumer
magazines, radio and television and
dealer helps are being used. An illus-
trated loose-leaf booklet, “Tele-Clues”
which aids service technicians in local-
izing TV circuit defects is included in
the promotion.

General Electric has issued a two-color
catalog sheet describing its new ecivil
defense receiver. The sheet gives com-
plete specifications of the receiver,
which is intended for two-way radio
systems.

Jackson Electrical Instrument Co., Day-
ton, has issued a “Bulletin” holder free
to distributors. The holder permits dis-
tributors to display data on new tubes
in the interim period until a complete
new roll chart on tube data is available.
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National Union Radio Corp. is offering
a new durable indoor fluorescent sign
to service technicians and dealers. Steel

[RADIO & T.V

REPAIRS
INSTALL

constructed with a gold-bronze finish,
the sign may either be hung by chains
or displayed on the counter. It is avail-
able from distributors at the non-profit
price of $8.95 plus shipping charges.

Sprague Products Co. introduced a new
double-purpose package. holding five
Telecap molded tubular capacitors of
the same value. The new ‘“Domepak”

RADIO-ELECTRONICS for
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..all YOURS!

. A TERRIFIC
 WALSCO LUBRICATOR ! FREE OFFER!
 WALSCO CONTACTENE INJECTOR .

; G, = — SO ] , Each item in shis attrac-
* WALSCO TUNERLUB / I el |5 e, | | tive GIFT package will
« WALSCO NO-0X e & A - : | be useful to you. And _t’s
! o /3 : “| yours at no extza cost! All
* WALSCO CEMENT A g S P (. # 5 handy items in this
; S package are from the

famous line of

WALSCO quality
products. Every

' e Jaly 5 o > '! i di d .
3200 B o o) pmd AR
value FREE : : N p

Get yours today!

with every $2.00 purchase of WALSCO
products. .. or $10.00 worth of WALSCO antenwnas.

FREE GIFT PACKAGS available at your
local parts jobber. Cet yours today!

WALTER L. SCHOTT CO.

Los Angeles 18, Calif. » Chicago 6, fll.
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Features:

Provides linear pattern to adjust VERTICAL line-
arity, height, centering.

Provides linear pattern to adjust HORIZONTAL
drive, width, peaking, linearity, centering.
Provides vertical sweep signal for adjusting and
synchronizing vertical oscillator discharge and
output tubes.

Provides vertical signal to replace vertical oscil-
lator to check vertical amplifier operation.
Provides horizontal sweep signal for adjusting
and synchronizing horizontal oscillator A.F.C.
and output tubes.

Provides horizontal sweep signal to check H.V.
section of fly-back and pulse operating power
supplies.

Provides signal for testing video amplifiers.

Can be used when no stations are on the air.

THROWS AN ACTUAL
BAR PATTERN ON ANY
TV RECEIVER SCREEN!!

Two Simple Steps

1.
2.

RESULT : A stable never-shift-
ing vertical or horizontal pattern projected
on the screen of the TV receiver under test.

Connect Bar Generator
to Antenna Post of any
TV Receiver.

Plug Line Cord into A.C.
Outlet and Throw Switch.

Specifications:
Power Supply: 105-125 Volt 60 Cycles
Power Consumption: 20 Watts
Channels: 2 - 5 on panel, 7 - 13 by harmenics
Horizontal lines: 4 to 12 (Variable)
Vertical lines: 12 (Fixed)
Vertical sweep output: 60 Cycles
Horizontal sweep output: 15,750 Cycles

95
NET

TV BAR GENERATOR
COMES COMPLETE WITH
SHIELDED LEADS AND
DETAILED OPERATING
INSTRUCTIONS.

ONLY

Manufactured by: SUPERIOR INSTRUMENTS CO. New York 7. N. Y.
DISTRIBUTED BY THESE LEADING JOBBERS:

ALABAMA
Steel City Supply Co.. Inc., 800 North Seventh $t.. Birmingham 4, Ala.

ARKANSAS
Connerly Distributors. 1201 East 2nd. St.. Little Rock, Ark.
Martin Wholesale Ruho Supply, 1207 West Kingshighway, PAY‘IEO\I‘U Ark.
Rye Wholesale Co., 117 W. Washington Ave., North Little Rock, Ark

CALIFORNIA
Arrowheud Radio & TV Supply Co.. 1216 'D’* St.. San B(\lr\’!rlllno Calf.
C. C. Brown Company, 81 Ninth S{.. San Francisco 3, Ca
(aleilm nia Fl(cuomcs Supply, Inc., 11801-03 West Pico Bl\d West Los Angeles

Cass All\hnlel‘ Co.. 6038 Tel(Ll aPh Ave., Qakland 9, Calif,

Dealer's Wholesale Supply. 15 E. s:mpwn S(., Ventura, Calif.
E. M. Kemp Company. 1115 R Stres
Fred 5. Dean Co., 969 American Av

Sacramento 14, Calif,
. Long Beach 13. Calif.

Henry Radio. 11240 West Olympic Blvd., Los Angeles 25 Callr
Mac's Radio Supply. 8320-22 Long Heach’' Blvd.. te, 1if,

Muarket Radio Supply Co., 1240 Market St.. S

Offenbach-Reimus Co., 372 Ellls St.. San Frmclscn

Pacific Radio Exchange Ine.. 1407 Cahuenga Blve. - 1

Pacitfic Wholesale Co.. 116 Ninth $t.. San llln(‘luu

Radio Parts Sales Co.. 5220 So. Vlrmont Ave -

Radio Parts Supply Co 281 Ninth S!

Radio Specialties Co., 1956 So. Fim

San Franclsco Radio & Supply Co..

Scolt Radio Supply. 268 Alamitos Ave.. ,

Silvergate Radio Supply, zas; ln(ln ﬁl Nan Diegt if.

Universal Radio supplx Co., So. Los Angeles \1 Lns An;zelos 15, Calif.
Valley Flectronic Supply Cn 1!02 W. Magnalia Blvd., " Burbank, Cal if.

Jack Warren. 907 Vosemite Blvd., Modesto. Callf.

See following page for more distributors
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cecece.lOo TV Servicing -

SUPERIOR’S TELEVISION BAR GENERATOR DISTRIBUTED BY THESE LEADING JOBBERS

(CONTINUED FROM PRECEDING PAGE)

CONNECTICUT
Hatry & Young, 2003 Ann Street, Hartford 3. Conn.
& Young, 77 Broadway, New Haven, Conn.
& Young, 428 Bank St. No\\ London. Conn
& Youngr, 89 Cherry St., Waterhnry 1. Co:
Waldhaus, 1 O .\l Ih wdgreport 4 (,onn
Roskm vist. Inc., 4 Hartfovd, Conn.
R. G. Scelt & Co., 1. Hartford
United Radio Supply, 45-053 Main St.. New B!ann Conn,
Yate Radio Ell.((.rlllllc% Co.. 566 State St.. New Haven 11, Conn.
FLORIDA
Alad)\n Radio & Television supply, 311 N.W. 13'.)1 Sl . Gmncs\lll(’. Fla.
Cooper Radio Co., 648 \cumd Ave. Sa., St Pele Fla
Goddara DIstribufors, Iuc., 1309 N. Di Vs Fla.
flerman_Radio Subply Co., 1245 n
Morley Electric Supply Co.. 944 Main St.
1LLINOIS
Atronic Corp., 1253 Im'ol.) Ave., Chicago 26,
3 wid Radio (urp. 901 (‘ksun Hiwvil., (‘Inc.u,o 7. I
U, Rucktmd n.

" Wointhrop
19 Maln S
t

H10 Kishwalikee
. Ave., Bioomington.
Lafiren Instributing Co. 02 e., Mahne, lll
Lurtz Electrie to., 210 1\01()1 Ihmwis St., Belleville, Tl
Melvin Electionmies Co., W. Madeson St Oak Park. TiL
Mid-West Assactaterl, .|06 \V ) Rockford, 111,
Maoultlen Dist hulin;! Co. T
Rl Ductors supply Hous
Reoulio LS I)I\U nl-ulors nt.
Radio Ir - Chicago 1B, I
Standard Radio Ul\(l[hul(n\ 20 ar St.. Harvisburg. 111
Wabash Radio Distributing Co.. AOU 708 Plum St.. Mt Carmel, I
INDIANA
\.-nll\lp s Radio Supplies, 1014 W, Frﬁnkhn St F\‘\l\ﬁ\')llu 10. Ind.
waman Radio, 81 W. Main St..
Houasier Relio Supply Co., 701 N Illlh n In(lmndpnlls 4. Ind.
st ||urs, 1068 N. Main st. ﬂLa:emunn Crown Point, Ind.
Tarlio Distelhuting Co 1 3 Cay Ave.. Indianapolis 1. Ind.
i ibutig Co.._ 10 r)II sputh Bend 4, Ind.
Radio Service Hdars., 725 S. . Elkhart, Ind.
I(:|d|o Supply of Municie, 305 Midison St. Muncie, Ind.

ow.
Fuyn\worth Radio & Tv, 62} Jeflel
3. W, Onthank Co.. 10th & Mulbeiry,
Unton Supply Co., 4th & Washington !
World Radio” Laboratories, Council Blutt
KANSAS
Acme Radio Supply, 316 Quiacy. Topeka, Kans.
Western Distributors, Salina, Kansas

& Jlectrome
JowWL All

\Lntmn st., Kankakce. 1L
thcau() 15.

*h

'-—c

N

W:\torlno‘ lnvm

; 3 Bliw.. Bulington, Towa
lowa

KENTUCKY
Ashiand Radio \umvlv Co, 2125 Winchesler Ave., A<hl1n(l. Ky
. 1. Burks & Co.. 911 West Broadwuy, lLouaisvitle 3, Ky,
LOVISIANA

1751-53 North 21st, St., Baton Rouge 7, La.
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PHOTOFACT BOOKS

Phototact Television Course. Covers TV principles, oper-
ation and practice. 216 pages; profusely illustrated; 84
X1V, Order TV-1 ot Only $3.00

Yelevision Antennas. New 2nd edition. Describes all
TV antenna types; tells how to select, install, solve troubles.
Soves time; helps you earn more. 200 pages; illustrated.
Order TAG-Y ..............ovvuun.n, ....Only $2.00

Television Tube Location Guide. Accurate diograms
show position and function of all tubes in hundreds of TV
sets; helps you diagnose trouble without removing chassis.
200 pages; pocket-size. Order TGL-1..,..... Only $1.50

1949-1950 Record Changer Manual. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire and tape recorders, Original data based on actuat
analysis of equipment. 286 pages; 8%2 x 117, paper-
bound, Order CM-3. .. ................... Only $3.00

1948-1949 Changer Manual. Vo!. 2. Covers 45 models
made in 1948-49. Paper bound. Order CM-2. Only $4.95

1947-1948 Changer Manual. Vol. 1. Covers 40 post-
war models up to 1948, Order CM-1 ... ..... Only $4.95

Recording & Reproduction of Sound. A complete au-
thoritative treatment of all phases of recording and amplifi-
cation. 6 x 9”. Order RR-1_.......... ..... Only $5.00

Post-War Audio Amplifiers. Vol. 2. A complete analysis
of 104 well-known audio amplifiers and 12 well-known
tuners made in 1949-50. 368 pages, 8%, x 11”. Order
AR ooafs swions) Saverorevs s M8 3 exams Seovasls i¥ine o o Only $3.95

Post-War Audio Amplifiers. Vol. 1. Covers 102 ampli-
fiers and FM tuners made through 1948, 352 pages. Order
AAT Only $3.95

Auto Radio Manual. Complete service data on mare than
100 post-war auto radic models. Covers over 24 mfgrs.
350 pages, 8Y2 x 11”7, Order AR-1,........ Only $4.95

Communications Receiver Manual. Complete analysis
of 50 papular communications models. 246 pages, Y4 x
117.O0rder CR=T. ..o, Only $3.00

Radio Receiver Tube Placement Guide. Accurate dia-
grams show where to replace each tube in 5500 radio
models, covering 1938-1947 receivers. 192 pages, pocket-
size, Order TP-1................... Jwgehgs Only $1.25

Dial Cord Stringing Guide. Vol. 2. Coversreceivers made
from 1947 through 1949. Shows you the ohe right way to
string a dial cord in thousands of madels. Pocket-size. Order

DC.2.. . Only $1.00
Dial Cord Guide. Vol 1. Covers sets produced 1938
through 1946. Order DC-V .00 o ovn. ... Only $1.00

Radio-TV Industry Red Book. 2nd Edition. Complete data
on replacement parts for 22,000 sets made 1938-1950,
including valuable TV information. Covers oit major replace-
ments. Over 600 pages.. .....o.ouviuvnn.... Only $3.95

Making Money in TV Servicing. Tested,
proved methads of operating a profitable
TV service business. Written by Eugene
Ecklund, B. E. E., former manager of the
Nationa! Service Department, Alien B,
DuMont Loboratories, Inc. Covers planning,
financing, work control, purchasing, service
charges, advertising—plus much more. Own
this practical guide to success now. Over

130 pages. Order MM-1.... Only $1.25

Order from your Parts Jabber or write direct to
HOWARD W. SAMS & CO0., INC., 2201 E. 46th St., Indianapolis 5, Indiana

HOWARD W. SAMS & CO., INC.

consists of a clear plastic dome mounted
‘on a heavy cardboard backing, It is
available through distributors.

| Servicing Business ‘

| Allen B. Du Mont Laboratories, Teleset
Service Control Department, has sched-
uled 450 television service clinies to be
held on a national scale during the
coming months. The clinies will be run
by Du Mont regional service managers
and field representatives in conjunction
(with the Receiver Sales Division’s dis-
tributors. Meetings include lectures, a
film on service and a question-and-
answer period.

The Admiral Corporation has completed
a series of servicing classes for inde-
pendent and dealer service technicians.
Factory specialists conducted the series,
which was designed to train about 4,000
men.

Raytheon Manufacturing Co. announced
that Main TV Supply Co., Akvron, Ohio,
was the latest parts distributor to be
appointed as a sponsor of the Raytheon
Bonded Dealer Program for the area
covered by the company’s Port Huron,
Mich., branch.

|
Materials Conservation

General Electric is using an aluminum-
clad material for the anodes of some of
its receiving tubes to conserve searce
nickel. The eompany also is working on
another conservation project to substi-
tute specially processed terratex for
| mica spacers in these same tubes.

Dr. Burton Browne, president of the
| Burton Browne Advertising Agency,
which handles the advertising of many
companies in the electronics field, has
designed a shield for inclusion in adver-
tisements during the defense effort.
The symbol which incorporates the
slogan, “Conserve Critical Materials,”
is available without obligation to all
| advertisers.

New Plants & Expansions

National Union Radio Corp. purchased
50 acres of land in northeast Philadel-
phia as a site for a new eclectronics
center. Construction has already begun
on the first unit at a total investment of
over six million dollars. It is expected to
be completed around the end of 1951.

Radion Corp., maker of TV antennas,
has purchased a new plant in Chicago
to double its production capacity. The

www.americanradiohistorv.com

FOR FINE SPEAKERS
Wornld s Fenest
Repraducer Cabinet

These new Customode Imperial
Reproducer Cabinets combine fine
acoustic performance with beauti-
ful modern styling and new fea-
tures for convenience. Speaker is

, quickly installed or remoy-
ed from the front. Adjustable Base
Reflex port. Optiondl protective
grille assembly furnished. Positive
anchor nut attachmen: of speaker
to baffle — no wood screws. Fine
mahogany veneer, Blende or Cor-
dovan finish. Ask fordata sheet161.

ensen

MANUFACTURING €O.

Division of The Muter Company

6601 SO. LARAMIE, ZHICAGO 38

RAD/O-ELECTRONICS for


www.americanradiohistory.com

Radio Business: | 19

new plant adds 25,000 square feet to
the company’s present 23,000 square feet.
Raytheon Manufacturing Co. will build
a new plant in Quincy, Mass., to manu-
facture subminiature tubes for military
use. The new plant will add 86,000
square feet to the company’s factory
space. Partial production is scheduled
to begin in the fall of this year.
Tung-Sol Lamp Works has purchased
a plant in Washington, N. J. It will add
over 190,000 square feet to the com-
pany’s present facilities in Newark,
N. J.

Crest Television Laboratories, Inc.,
manufacturers of electronic test equip-
ment, have opened new quarters in Far
Rockaway, N. Y,

P. R. Mallory & Co. and Sharon Steel
Corp. formed a jointly owned subsidi-
ary, Mallory-Sharon Titanium Corp., to
develop, produce, and market titanium
and titanium alloys.

Sylvania E':ctric Produets will build a
new $1,000,000 plant in Burlington,
lowa for the manufacture of radio re-
ceiving tubes. The plant, which will add
100,000 square feet of manufacturing
space to the company’s properties, is
the third construction announced by
Sylvania since the beginning of the
year. W. A. Weiss, manager of Syl-
vania’s Emporium, Pa. plant was
named to head the new Burlington
plant.

Jerrold Electronies Corp., manufacturer
of multiple television antenna systems,
has moved its production laboratory and
office facilities to a new and larger plant
in Philadelphia.

Workshop Associates, Inc., of Needham
Heights, Mass., has become a subsidiary
of The Gabriel Co. (parent company of
Ward Products).

The One and Only
Technical Appliance Corp. completed an

- -
addition to its Sherburne, N. Y. plant

which adds 65,000 square feet of factory T The Vee-D-X “JC” is by far the world’s most
space.

Associations popular Yagi. It outperforms and outsells all
The Antenna Manufacturers Associa-
tion was recently organized in New
York City. M. S. Roth of Radiart was
clected president, H. Harris, Channel
Master, vice-president, and Ed Finkel,
J¥D Mfg. Co., treasurer.
The National Association of Cathode- one and only “JC” Yagi?
Ray Tube Manufacturers was formed
recently in New York City. Charles E.
Cohn, Arcturus Electronics, was elected
president; Jacob J. Samuels, Sheldon
Electric Co., vice-president; Lester A.
Landeau, Television Tube Research
Lahoratories, secretary; and Thomas A. all antenna requirements. For
Stave, Fureka Television & Tube Corp., : your copy write to The
treasurer. h ) LaPointe-Plascomold Corp.,
Windsor Locks, Connecticut,

others. It is the pioneer pre-assembled Yagi —
and still by far the best. Provides powerful signal
at Jlowest cost . .. with minimum installation time.
Why accept inferior copies when you can get the

HERE IS YOUR GUIDE TO THE
WORLD'S FINEST ANTENNA SYSTEMS

It’s the big new 1951 VEE-D-X @:’T

catalog — a single source for

Business Briefs

. Hytron Radio & Electronics Corp.
and the Columbia Broadcasting System,
Inc. jointly announced that CBS will
acquire the assets and business of Hy-
tron and its subsidiary, Air King Pro-
ducts, subject to the approval of stock-
holders. Hytron and Air King will
continue operations under present man-
agement and several top officers of both
companies will become directors of
CBS.

—end—
JUNE, 1951
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/.. CENTRALAB OFFERS
POPULAR MAKE TV

T~ CENTRALAB CUSTOM CONTROLS ARE MADE BY THE OLDEST NAME IN CAR-
BON CONTROLS. Centralab custom controls are made by Centralab, the company that introduced
carbon controls to the radio industry — 25 years ago!

CENTRALAB CUSTOM CONTROLS ARE FACTORY ASSEMBLED AND TESTED —
QUICKEST FOR SERVICING. All Centralab custom controls for TV are factory assembled and

tested—including switches. They're made to exact replacement specifications and come ready to install.

T~ CENTRALAB CUSTOM CONTROLS SAVE YOU VALUABLE TIME — HELP GUAR-
ANTEED SERVICE. Because Centralab Custom Controls come to you ready to install — there’s no
time lost fumbling around with kit assemblies. What's more, you can be confident of giving guar-

anteed service with factory-tested controls.

T~ CENTRALAB CUSTOM CONTROLS OBTAINABLE FROM ONE SOURCE. You'll find
these Centralab Custom Controls for TV replacement are regularly stocked by leading independent
parts distributors. There’s no time lost in “'sho pping around” for the exact replacement part.

RADIO-ELECTRONICS for
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CUSTOM CONTROLS FOR
SERVICE REQUIREMENTS

PLAIN TYPE STANDARD TWIN TAP BASE

3/84, A 3-:

«~ DUAL CONCENTRIC SHAFT
SWITCH TYPE

~ <
-

CENTRALAB HELPS YOU 50OLVE TV SERVICE PROBLEMS

Along with Centralab’s Custom Controls for TV controls for nearly all popular makes and models.
replacement comes another big help to service engi- PLUS — AND THIS IS A BONUS FOR YOU
neers — Centralab’s new TV CONTROL GUIDE. — the industry's first replacement listing on Cen-
It will save you time, money and energy . . . no tralab’s famous Printed Electronic Circuits! Use
more "‘shopping around” for the exact replacement the coupon to get your copy of Centralab’s new
you need. The Centralab TV CONTROL GUIDE TV CONTROL GUIDE. It gives many dollars
contains over 1600 listings of exact replacement worth of valuable information for only 25¢.

CENTRALAB DIV. OF GLOBE-UNION INC

922 East Keefe Avenue, Milwaukee 1, Wisconsin

T enclose 25¢ in stamps ot coin for my copy of the new Centralab
TV Control Guide which has over 1600 exact listings, plus the
industry’s first listing of Printed Electronic Circuits.

2
E}
o
— camm coes s S —

,,& 4 B A
A ¥ 7.7
iy 4 B L
YTemyy 4 Address
TV CONTROL
City....... Zone State
GUIDE Please! 1 am a [] Service Fngineer [J Ham [J Jobber [0 TV Set-Owner

----- / WITH FIRST LISTING OF PEC’s  Fo wom mm oo o o e o s o o o o o

JUNE, 1951
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Tele-King Production Test Foreman James Adler and
Marey R. Ashley, President of EICO, inspecting the use
of the EICO Model 425 Oscilloscope ond Model 221
Vacuum Tube Voltmeter ot ane of the important constant-
duty olignment positions on the TeleKing television pro-
duction line, New York City.

For Laboratory Precision at Lowest Cost—
the Leaders Look to EICO!

Y
\o work in electronics is tougher on test equipment than the manufacture
of quality television sets. Every week, every day, set production is pushed to
ever greater volume, accelerated to ever faster pace with no interruptions
tolerated. Yet tests must be held to highest precision, costs must be kept to
absolute minimum.

Ne2w 221K VTVM KIT $25.95
Waee $49.95

At the many vital testing positions along the production line of the great
Tele-King Corporation—day after day, hour after hour—EICO instruments
stand guard. From engineer to production chief to line tester, the men at
Tele-King know that for speed, precision and utmost dependability, at
maximum economy, they can always count on EICO instruments.

From coast to coast, in one famous TV factory after another, EICO
instruments again and again prove their superiority. The top-flight TV set
makers have discovered—just as over 70,000 servicemen have learned—that
for the industry’s greatest instrument values, at the industry’s lowest costs-

L

5 5 '__g" ; o - =
I S X, : it's EICO!
320K SIG. GEN. KWW $19.9 e

A - Wied $29.95 Before you buy any higher-priced equipment, be sure you look at the
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BIO-ELECTRONICS

« « « A vast field beckons the researcher . . .

branches of the science, is also one of the

fastest expanding ones. More and more we
are coming to realize that most life processes are
either linked with electronics or are electronic
themselves. This is true of animal as well as of
plant life.

Scientists all over the world are busy unraveling
these processes, so that we may not only learn
more about life and its secrets, but apply the new-
found knowledge to marn’s progress.

Biological electronics is a fascinating science
with an incredibly vast future. It pays rich divi-
dends to all researchers who embark on its fast-
nmoving stream. For its exploitation we require
many new and refined tools; new and more sensi-
tive electronic instruments ; broader knowledge of
atomic and nuclear forces as applied to biological
processes. But all these will come in time to help
us toward the progress for which we now grope.

Many years ago it was found that carrier
pigeons lost their sense of direction when flying
near broadcast stations. Evidently there is a direct
relation between the sense of direction and radio
waves. So far we have no conclusive answer to this
puzzling phenomenon, though some encourging
results have been obtained by researchers.

The animal brain produces a pulsating electrical
current. This can readily be recorded with the
electroencephalograph. Tumors and brain injuries
produce variations in these currents. Man’s
thoughts generate a different type of pulsating
current. But we do not know exactly how these
currents are produced.

The same is true of the electric eel, (Electro-
phorus |Gymnotus| electricus) and other electric
fishes. From an anatomical point of view we know
a great deal of the animal brain as well as of the
“electrical battery” that generates the eel’s cur-
rent, but when we try to reproduce the eel’s elec-
tric battery, we fail dismally. Nor do we know
why one type of electric eel can stun and at times
electrocute a horse that is standing in a river—yet
the submerged eel is not even hurt by the deadly
current it generates.

The researches conducted at Duke University
by Professor J. B. Rhine have convinced many
scientists that some people can communicate over
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BIOLOGICAL Electronics, one of the newer

By HUGO GERNSBACK

long distances by telepathy. It would seem that the
human brain is capable of producing some type of
wave motion or force capable of traversing hun-
dreds and often thousands of miles. So far we have
no instruments to intercept or record such waves
or force. But the Duke scientists have been work-
ing on the problem. It is certain that they will find
the answers in the vears to come.

Professor H. W. Lissmann of Cambridge, Eng-
land, recently investigated a “radar-guided” fish.
He published his preliminary findings in the maga-
zine Nature.

This incredible African fish, Gymnarchus nilo-
ticus, sent to him by a West African friend, swims
forward and backward at will. Lissmann was
puzzled as to how the fish always avoided all ob-
stacles in the aquarium tank while swimming
backward, no matter how fast its pace. This was
the more mysterious since the fish has only one set
of eyes—in front.

The scientist also had observed the fish’s
strange, finger-like tail that carries ::n unusual ob-
ject. Lissmann concluded that this must be a
radar-like biological organ—which indeed it
proved to be. When two electrodes, placed in the
aquarium were connected with an oscillograph, a
series of regular electrical pulses registered on the
oscillograph screen every time the fish swam near
the electrodes.

When outside-generated electrical impulses were
sent over two wires, immersed into the tank, the
fish fled. He also fled in terror when a U-shaped
loop of copper wire was inserted into the tank
near him. When Professor Lissmann finally fed
the fish’s own electrical pulses back to the aqua-
rium with a second set of electrodes, the little fish
attacked them vigorously, evidently mistaking
them for another fish of its own species.

At this point the fish died, either from excite-
ment or from an overdose of misapplied electrical
forces. We may hope that Professor Lissmann—
with a new supply of Gymnarchus niloticus—may
soon solve the mystery of the little fish’s electronic
equipment.

It is within the realm of possibility that some of
our backward steering politicians could conceiv-
ably navigate the better—forward—with a biolo-

gical radar! -
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ELICAL coils and simple straight
wires can be used as a substitute
for waveguides to transmit
electromagnetic waves at any

frequency. For microwaves, the helical
coils can be unwound at their termina-
tion to serve as either nondirectional or
directional radiators.

The waveguides which these two
devices replace are in many cases made
to special dimensions and shapes and
they are expensive. Waveguides are
also narrow-band devices and are rather
critical with regard to frequency.

Helical wave coils like those illus-
trated at the head of this article have
been used to replace both rigid and
flexible waveguides. They first came
into prominence in the development of
the broad-band traveling wave tube
amplifier. Depending on their termina-
tion, they are capable of covering a
wide range of frequencies.

More recently, the “G-string” has
attracted wide attention because it is
even simpler and more economical than
either waveguides or helical wave coils,
and it covers a wider frequency range
with much less attenuation. The G-
string makes possible much longer
microwave transmission lines having
far less attenuation than is now possi-
ble with current waveguide techniques.

The G-string, helical wave coil, and
the waveguide each have their own
advantages and disadvantages, depend-
ing on how they are used, so that in
many systems all three are used.
Neither the helical wave coil nor the
G-string have been in use long enough
and in a suflicient variety of circuits so
that it is possible to tell the full extent
of their usefulness. They will probably
become most useful at those frequencies
where waveguides will be too small
(super-high frequencies) or too large
(ultra-high or very-high frequencies)
to be practical.

-String Transmission

and

Helical Wave Coils

Two new techniques

By
SAMUEL FREEDMAN

The G-string

A  G-string (as used in electro-
magnetic transmission) is simply a
long cylindrical conducting wire as il-
lustrated in Fig. 1. Its theory dates
back to 1899 when A. Sommerfeld de-
scribed the possibilities of using such a
line for wave propagation. It was put
to practical use not long ago by George
Goubau and associates of the Coles
Signal Laboratory of the Signal Corps.

An enamel-coated copper wire serves
admirably as a G-string (No. 12 or
No. 8 will do). The dielectric laver of
enamel reduces the radial extension of
the electromagnetic field so the waves
tend to hug the wire in a large number
of nonradiating modes. Special launch-
ing horns are used to excite such waves
in the arrangement shown in Fig. 1.
Starting from a coaxial cable, the outer
conductor of the cable is flared out as a
horn and the central conductor becomes
the G-string.

The launching horn acts like a trans-
former which converts the field of the
coaxial cable or waveguide to the sur-

¢ ENAMELED COPPER WIRE

Y
COAX CABLE HORN
Fig. 1—Sketch of the G-string trans-
mission line. The horns at each end
keep the field pattern near the wire.

face wave field and vice versa at the
termination. The larger the launching
horn, the better will be the transition
match. A new set of horns is needed
each time the direction of the run is
changed. Adding a new horn does not
increase the energy at that point, but
it does confine the field to the wire as it
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replace waveguides

in u.h.f. circuits

extends into its new direction.

The most obvious advantage of the
G-string is that it is exceedingly simple.
While its full frequency range and at-
tenuation characteristics are not yet
fully known, the author was told that,
in the study of a 120-foot and also a
600-foot length of G-string, the fre-
quency range was from 200 to 30,000
megacycles and the transmission loss
was one-tenth that of a waveguide. The
author also had a report that it is pos-
sible to convey TV signals over such a
line at the actual station frequency.
This may mean that the underground
coax or the microwave relay stations at
vantage points on the horizon are no
longer indispensable for network TV.
The land-line may come back into its
own because it is cheaper, more efficient,
and is independent of FCC frequency
allocations.

The helical wave coil

The helical wave coil is especially
useful for microwaves because it can be
used as both a transmission line and a
radiator. Energy flows along both the
inner and outer surfaces of the helical
sheath. The field decreases to zero at
the center axis of the helix, so that it
can be supported by a rod at its center
if necessary.

The circumference of the helix must
be small compared to the wavelength if
it is used as a transmission line. With
the right termination, it will become a
radiator. If the circumference of the
helix is increased to the order of one
wavelength, it becomes a radiator with
maximum radiation in the direction of
the helical axis, and the field is nearly
circularly polarized. This is called the

RADIO-ELECTRONICS for
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axial or beam mode. Other modes also
can he excited. For example, a helix
with dimension not quite large enough
for the axial mode will have a conical
radiation pattern similar to those in
dielectric rods in which the electrical
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Fig. 2—Circuits using the helical wave
coil to get various radiation patterns.

length of the radiator is either too long
or too short compared to its physical
length. For certain diameters the radia-
tion pattern will be circularly polarized
and normal to the helical axis. A linear-
ly radiated field can be obtained by
terminating the helix in straight sec-
tions. End-fire, broadside, and other
multi-element arrays are easily made
up by unwinding and winding helical
sections.

Circuit @ of Fig. 2 shows a section of
coax terminated by a helical wave coil.
The center conductor is wound into the
helix and the outer conductor has an
additional quarter-wave collar. The cir-
cuit is tuned by adjusting this collar
to a critical length. If the end of the
coil is dipped into aquadag or a graph-
ite filler, it converts the coil to an r.f.
load termination.

The circuit of Fig. 2-b may be fed in
the same way as cireuit «, but it termi-
nates with a half-wave straight hori-
zontal section which is a radiator. Cir-
cuit ¢ is also the same, but it has a
vertically polarized antenna termina-
tion. Circuit d is the same as ¢ with a
second half-wave element to produce a
figure-8 pattern. A cardioid-type pat-

Fig. 3-—_Cutaway sketch showing how a
waveguide connects to a helical coil.
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tern is produced by e, which is the
same as d except that the section be-
tween the two half-wave radiators is
reduced to a quarter wavelength. The
coil in f has a constantly increasing
diameter which produces a circularly
polarized pattern.

The helix can be excited by a coaxial
cable by gradually winding the center
conductor into a tapered helix, and at
the same time terminating the outer
conductor either by a flared section
(similar to that used by the G-string)
or by a quarter-wave coaxial choke, The
latter is done by using a modified co-
axial to waveguide transformer. Fig. 3
shows a typical waveguide coupler.

When used as a transmission line, the
helix should be wound to have a pitch
of 4 to 10 turns per wavelength, and its
diameter should not be greater than 0.2
wavelength. How well the helix serves
either as a transmission line or as a
radiator depends entirely on how it is
made. This is controlled mostly by the
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Fig. 4—Attenuation characteristies of
a helical wave coil versus its pitch.

diameter of the turns in the helix, the
spacing between turns, the length per
turn, the total number of turns, the
angle of pitch forming the turns, and
the diameter of the wire which is used
to wind the turns. These factors in turn
determine the entire length of the helix.

Fig. 4 shows three curves which give
an idea of the characteristies of the heli-
cal wave coil. They show how the at-
tenuation losses increase as the pitch
of the helix increases. Each curve is for
a helix with different outer diameter,
and they are calculated for a wave-
length of 3.2 em, which is a common
wavelength for many radars.

By increasing the helix diameter to
more than 0.2 wavelength, the coil radi-
ates along or between its turns. Two
such coils can be used as a coupling
device to substitute for the rotating
joints required in radar antennas. By
selecting the correct diameter and piteh,
the helical coil can be made to substitute
for costly special waveguide configura-
tions. Flexible helixes can be used in
place of flexible waveguides and wave-
guide elbows.

The G-string can be used only as a
transmission line. It is not so adaptable
as the helical coil, but it is much more
efficient. Fig. 5 shows how the two can
be used in combination. In this case the
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G-string feeds the helical coil which is
used as both a transmission line and
radiator.

Both the G-string and the helical coil
are easy to construct and they are espe-
cially useful where cut-and-try methods
must be used to get the right circuit.
Persons not too familiar with microwave
techniques can use them more easily be-
cause they do not have the confusing
frequency and cutoff characteristics of
waveguides. The energy fields are easy
to detect because they are not fully en-
closed between the conducting surfaces.
Further, the same setup can be used to
cover a much larger part of the micro-
wave spectrum than can waveguides.

A/2 RADIATOR
TO EQUIPMENT /4 r— \
" | VARNISH INSUL ATED 0 /MW‘DTDJ
N I2WIRE -
. }
COAX CABLE HELICAL COIL

Fig. 5—A G-string transmission line
used with a helical wave coil radiator.

The author wishes to acknowledge the
work of Glenn Walters of Palo Alto,
California, Professor John Kraus of
Ohio State University, members of the
Signal Corps, and others engaged in
research and development of helical
wave coils and G-string lines.

—end—

POLICE RADIO TRICK

With the help of handie-talkies, San
Francisco police outwitted a ‘‘smart”
ex-convict by trailing him for over 60
miles, not in one, but in three cars as
he toured the city casing prospective
places for stickups.

The ex-convict, Vietor F. Witaschek,
had kicked in a store window to get a
shotgun which he planned to use for
the stickups. Somebody got his license
number, and police quickly got on his
trail. This was their chance to test the
new Motorola Handie-Talkies the de-
partment had. They operate at very
high frequencies and have a range of
about 30 bloecks.

Witaschek drove off. Car No. 1 got
on his tail, with Car No. 2 well be-
hind and Car No. 3 running on a paral-
lel street. Before Witaschek could get
suspicious, Car No. 1 took a turn and
Car No. 2 took over. Witaschek took
the usual precautions. He made a sud-
den turn. The police car behind him
kept going straight but passed the
word to the car in the parallel street.
For over two hours the chase went on
like this—like hounds after a rabbit.

Nothing looked good to Witaschek.
so he went home to try again another
night. The police would have liked to
nab him in the act, but rather than
let him get a chance to shoot some-
body with the shotgun, or to saw the
harrel off the $200 duck weapon, they
picked him up when he got home. He
was so astonished when they detailed
his 60-mile tour that he did something
a “smart” boy seldom does. He con-
fessed.

—end—
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Wired-Wireless Covers Campus

I O O . .

Student actors rehearse a radio show in the studios of Marietta College’s
campus radio station. Engineer and producer direct show from booth at left.

ANY schools, colleges, and even
community housing centers
have turned to a little-known
phase of radio for inexpensive

communication and entertainment. Al-
though nonradiating radio - frequency
carriers are well known to the electric
power and telephone companies, auto-
matic coin machine manufacturers, and
other such groups, material has not
been readily available to do any sort of
a job in applying these principles to the
fields of education and entertainment.

This was the problem which faced the
Marietta (Ohio) College Radio Depart-
ment when it decided to begin wired-
wireless broadcasting. Careful analysis
of the situation led to a successful pro-
gram for student instruction in the
technical aspects of engineering a
broadcast, such as script writing and
sound effects, and also provided experi-
ence in the electronic aspects, such as
cueing of sound effects, fading of miero-
phones and musie, and placement of
microphones.

Wired-wireless broadcasts have been
aired daily, Tuesday through Saturday,
from 6:30 to 9:00 pm. An interesting
variety of programs is carried, includ-
ing such campus shows as “Table-
Hopping at the PX,” a personal inter-
view remote from the student center,
and the very popular “Music to Study
By.” Daily programs are also broadcast
from the local Mutual Network outlet,
WMOA, over a leased telephone circuit,
giving the students an opportunity to
reach a greater audience than possible

by carrier-current transmission alone.

Carrier-current transmission, o
wired-wireless, as it is more often
called, is the transmission of a modu-
lated radio-frequency carrier over a
conductor (quite often a power circuit),
so that only a specified point or area re-
ceives the signal. The wire ac’'s as an
antenna feeder, reaching to within a
few inches of the receiving antenna, in
the case of a power circuit. It differs
from a telephone circuit in that no
special line is needed, and in that
the modulation must be removed from
the carrying signal before it can be
understood.

For home receivers, the transmitted
carrier must lie within the broadcast
band, where the signal may bte received
in the same way as any other broad-
casting station. To regulate the number
and types of stations on the air, the
Federal Communications Commission
permits no unlicensed radiation except
at experimental frequencies. A well-
designed carrier-current system avoids
this radiation and still permits commu-
nication over a limited area. Usually
the coverage is restricted to the power
circuits serviced by the same trans-
former that supplies the transmitter.

Design points

The “wo main difficulties of carrier-
current transmission are obtaining suf-
ficient coverage and at the same time
keeping the radiation level down to a
legal maximum to avoid interfering
with other services in the vicinity.
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By R. H. VanHAAGEN

The first problem is easily solved by
providing enough r.f. power to cover the
desired territory or to reach the far end
of the line. Now the second problem en-
ters. The FCC regulations effectively
limit the power an unlicensed carrier
may use to 15 mierovolts per meter at a
distance (in feet) represented by 157,-
000 divided by the carrier frequency in
kilocycles. Even within this limit, ne
interference may be caused to any other
service.

As can be seen from the graph of Fig.
1, if we should use a higher frequency,
transformer and other losses would be
lower and the amount of power neces-
sary to reach a given point would be
less; at the samc time, the radiation
into space would increase at a greater
rate as the frequency was increased.
Thus the graph demonstrates that a
lower frequency will allow us to use
more power before exceeding the radia-
tion limits. It shows purely relative
values; it is impossible to calibrate
the ordinates because conditions vary
widely in each location.

According to agreement, all broadcast
receivers are supposed to tune at least
as low as 550 kilocyeles. A canvass
made of all radio shops in the author’s
community brought to light the surpris-
ing fact that nearly all home radios
tune as low as 530 ke. Therefore, every-
one would be able to receive a signal at
540 ke, which is below the standard
broadcast band.

Trom this point the design of a trans-
mitter for the radio department of
Marietta College was finally started.
We knew that we wanted a transmitter

RADIATION; p¥ /METER FROM LINES

“m\k\'\oﬂ
COVERAGE
53 800 1100 ") 1600 1700
L BROADCAST BAND (KC) |
)

Fig. 1—Graph showing the increase in
radiation and coverage with increase
in frequency. These curves are relative
only and were plotted experimentally.

delivering a maximum of 5 or 6 watts
into our line feeders, at as low a
frequency as was practical, at 100%
modulation.

Planning the transmitter

The power-amplifier tube was chosen
first. A beam pentode such as the 6V6-
GT seemer best, and was readily avail-
able in surplus stocks. This tube re-
quires very little grid drive, so that a
buffer would not have been necessary.
To maintain as much stability as possi-
ble, however, it was thought advisable
to include the buffer, perhaps using a

RADIO-ELECTRONICS for
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dual-purpose tube for the oscillator and
buffer, as is shown in Fig. 2. A 6SC7
high-mu duo-triode was used as a com-
bined oscillator and untuned buffer,
working into the 6V6-GT, which was
modulated by paralleled 6V6-GT’s. The
buffer load L2 is an r.f. interstage coil
with its primary removed.

The oscillator circuit in Fig. 2 is the
tuned-grid plate-tickler oscillator, usu-
ally thought of as being inherently un-
stable. L1 is a standard broadcast band
receiver oscillator coil tuned to 540 ke
by a .0015-puf fixed and a .0004-uf vari-
able padder in parallel. The frequency
shift during line-voltage change and
mechanical shock of all L-C tuned oscil-
lator circuits known to the author were
checked with the b.f.o. of a communica-
tions receiver, and the tickler circuit
showed the least shift. An 0D3 regu-
lated supply aided considerably in main-
taining frequency.

The coil in the final tank circuit
should be about 140 turns of No. 22
enamelled wire wound on a 13%-inch
diameter polystyrene form. The secend-
ary consists of about 10 turns wouhd
over the center of the primary and is
connected to the output terminals of the
transmitter with a short length of
twisted wire. C2 should be a transmit-
ting type mica capacitor. C3 tunes the
output over a small range. If the range
does not cover the desired frequen-

cies, the value of C1 can ': changed
accordingly.
The modulator section

The audio section in Fig. 2 does

not seem exactly conventional at first
glance, but there is nothing especially
different about it. The dual triode serves
to keep the 600-ohm audio line balanced.
The output of one side is shunted to
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Fig. 2—The r.f. and audio circuits of the transmitter. The output is hooked
directly to the a.c. line, or through a filter if harmonic radiation is strong.

ground, while the other side of it feeds
into single-ended (parallel) 6V6's.1

The 10,000-ohm potentiometer in the
line is not for line balancing, but for
control of the input speech level. The
same output level from the monitoring
amplifier as was used on the remote
lines to the local network-affiliated sta-
tion was correct for the input of the
modulator without attenuation, so the
control was set at zero attenuation and
left in that position. It is mounted near
the audio input socket to shorten the
leads.

Transformer input would be quite
permissible, but cost again enters the
picture. Even if quality were to be sac-
rificed, the price would be several times
that of a resistance-coupled stage.

Heising modulation, slightly modified,
is used. An inexpensive replacement
type 80-ma 15-henry filter choke is used
as the plate load for the parallel 6V6-
GT’s, the audio voltage being applied
through the 4-uf paper capacitor (not

The only controls on transmitter panel are push buttons.
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electrolytic), shunted by the 500-ohm
resistor which provides the d.c. path.

The power supply

The power supply (Fig. 3) is conven-
tional except for the on-off switching,
which is by push-button. The four but-
tons, on-off primary voltage, and on-off
plate voltages, are the only controls on
the transmitter. Metering is by means
of a vacuum-tube voltmeter from the
rear.

Tube substitution is simple. Each or
all of the 6V6’s can be replaced with
6L6’s., Except for retuning, no changes
are necessary. The 6SCT7 oscillator-
buffer was temporarily replaced with a
6SN7-GT and a 6SL7-GT, and, although
socket changes and retuning were neces-
sary, stability and performance were
only slightly reduced.

Further hints and kinks

A receiver equipped with a b.f.o. pro-
vides a simple method of determining

L

s

transmitter’s audio-r.f. chassis.
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Television Service Clinic

Conducted By WALTER H. BUCHSBAUM*

HORTAGES continue to haunt the
service industry and most of them
will be with us for some time to
come, The worst is probably the

tube shortage, a large part of which is
covered in this and other issues of
RADIO-ELECTRONICS. Next to tubes, re-
sistors, capacitors, and other TV parts
are getting scarce.

While it is not possible to dream up
replacements for every part, a great
deal can be accomplished through com-

*Author of Television Servicing, Prentice-Hall,
1950

bining parts, modifying circuits, and
similar means. For example, if you need
a 1,000-ohm, 1-watt resistor, you can
use two 2,000-ohm, '2-watt resistors in
parallel instead. This is a very simple
case. But suppose you need a value of
resistance which you cannot obtain by
substituting two equal ones? Then a
little calculation is required. RzRi<£2

R1+R2
where R is the final resistance and R,,
R, are the two parallel resistances. In
many instances resistances can be used

WIRED WIRELESS COVERS CAMPUS (Continued from previous page)

the degree of modulation. Zero-beat the
b.f.o. with the modulated signal and
switch it on and off. At 100% modula-
tion the audio level will be zapproxi-
mately the same for both positions. Al-
though not a perfect check, it is usable.
The chassis are standard 19-inch rack
size and the cabinet was made from
junk-yard aluminum. Remember, the
more rigid the frame, the more stable
the transmitter. Qur unit was shock-
mounted on rubber to further reduce
shock and vibration.

The transmitter output can be fed
directly to the line. If harmonics are too
strong, it may be necessary to use a
band-pass filter tuned to the carrier.

This transmitter would provide an
inexpensive nucleus around which
speech, drama, and music departments
of the college could build a complete
campus station, perhaps leading to the
acquisition of an FM transmitter as
permitted under the new educational
institution regulations.

A word of warning! Many colleges
using the carrier-current type of com-
munication have received embarrassing
letters from the FCC for exceeding
radiation rmits. Frequent and careful

field strength measurements should be
made, with a good portable or car radio
if a field strength meter is unavailable,
especially if the conductors run above
ground.

Materials for Transmitter

Resistors: 1—100; |—470; |—1,000; |—2,200 2—4,700;
2--10,000; |1—15,000; |—27,000; 4—220,000; 1—470,000-
ohm, l/-watt; |—10,000-ohm potentiometer.
Capacitors: |—50; |—100-uuf, mica:

1—370-puf,
transmitting type mica; 5—.001; 2—.01; 3—.05; |—0.1;
|—A4-uf, 400-volt paper; I—I50-upf variable; l—pad-
der for oscillator coil.

Inductors: |—broadcast receiver oscillator coil; |—
interstage r.f. coil with primary removed; |—out-
put coil (see text); 4—2.5-mh, |—4-mh, r.f. chokes;
|—I15-h, 150-ma audio choke.

Miscellaneous: 1—6SC7, |—6SL7-GT, 3—6V6-GT tubes
and sockets; 2—closed-circuit jacks; chassis, hookup
wire, assorted hardware.

Materials for Power Supply

Resistors: 1 — 100,000-ohm, 2-watt, | — 3,200-ohm,
5-watt; 1—220,000-ohm, l/;-watt,

Capacitors: 1—|é-uf, 2—32-uf, 450-volt electrolytic.
Inductors: 1—300-0-300-volt, 200-ma power trans-

former with 6.3-volt, 2-amp, and 5-volt, 3-amp wind-

ings; |—Il17-volt to lé-volt transformer for relays;
1—I10-, I—I5-h, 200- ma chokes.

Miscellaneous: 2 — break, 2 — make, push-button
switches; l—s.p.s.t., |—d.p.s.t. é4-chm a.c. relays;

|—2-amp fuse and holder; 1—52Z3, |—OD3, tube and
socket; |—NE5] neon lamp; chassis, hookup wire,
assorted hardware.

1 Credit for this circuit belongs to the engineering
staff of WOUN at Ohio University, from whom
the idea was obtained.
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Fig. 3—The transmitter power supply. Push buttons make the circuit foolproof.

www americanradiohistorv com

in series, in which case the final resist-
ance is simply the sum of the series
values.

The problem of correct wattage in
unequal parallel or series arrangements
may be too bothersome for many service
technicians. You will get a safe value by
simply using the wattage rating of the
original resistor for each gubstitute. To
calcuiate wattage, remember that it is
the square of the current times the re-
sistance, and that in a parallel arrange-
ment of unequal resistors the current
through each resistor depends in its
resistance, Current equals the voltage
divided by the resistance,

Like resistors, capacitors can be ar-
ranged in combinations to get certain
values. When in parallel, their capaci-
tances add. For example, paralleling a
.05-, a .02- and a .03-uf capacitor will
give a total capacitance of .1 uf, the
sum of all three capacitors, When two
equal capacitors are connected in series.
their total value is one-half the value of
each. Their voltage rating need be only
half of the total since only half of the
total voltage appears across each. When
unequal capacitors are connected in
series, the total capacitance is always
less than that of the smallest. Their
exact capacitance can be calculated from

Clx C2

C ClyC2 where C1 and C2 are
the series capacitors. Voltage ratings in
the case of unequal series capacitors
depend on their capacitance, but it will
always be safe if each is rated at the
total voltage across the series combi-
nation.

Coils usually cannot be replaced by
combinations except in some cases in
the video amplifier where peaking coil
values are known. For example, if a
250-microhenry peaking coil is to be
replaced, a series arrangement of a
120- and a 180-micrehenry coil could be
used as replacement. Inversely, to re-
place a 125-microhenry coil, two 250-
microhenry coils in parallel could be
used. Be careful to place the coils so
there is little or no mutual inductance.
One thing to look for in replacing peak-
ing coils is the damping resistor which
is often located inside the coil. If such
damping resistors are used, a combi-
nation must be arranged so that the
total of the damping resistors as well as
the coils represent the proper replace-
ment.

There are many other schemes for
replacing defective parts with combi-
nations of others. As shortages get
worse, more and more “tricks of the
trade” will become necessary to keep
the service industry going. Your TV

RADIO-ELECTRONICS for
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Clinic will hring you these substitutions
as they come up.

When making any kind of a substi-
tution, the service technician should be
careful that the new parts are of at
least the same quality as those replaced.
If this is not possible, he should go
inform the customer.

No brightness control

An Olympic Television model TV950
has a raster. Voltages, Including the
h.v., check O.K., but the brightness con-
trol has no effect, and the picture comes
in with the contrast fully on.—Gold-
stein Radio, Brooklyn, N. Y.

Readjust the ion trap and try another
ion trap, as the magnets may have
weakened. Remove the rear cover of
the cathode-ray tube socket and meas-
ure voltages hetween the green (grid)
and yellow (cathode) leads. The grid
should be slightly positive with the
brightness control in one position and
90 volts negative at minimum bright-
ness. Repcat these measurements with
the socket off the kinescope.

If these tests do not show up the
defect, you probably need a new picture
tube.

Smeared image

Channel 4 comes in elear on an RCA
model 6765, channel 9 is sometimes
clear. but chounels 5 and 7 smear from
left to right. 3. Woronka, Hammond,
Ind.

Because 1he smear is observed only on
two chanmnels, it is probably due to the
reception of these channels. Reorienting
the antenna and checking the lead-in
for standing waves may clear up the
trouble. Take the 300-ohm line in one
hand and slide the hand up and down
for about ¢ feet. If the picture changes
during this manipulation, you may be
able to improve reception. Wrap tinfoil
around the antenna line at the point
giving the best picture.

Intermittent narrowing

The picture on a G-E 810 recelver
narrows witerniittently. Sceveral vertical
bars are slightly noticeable on the ras-
ter when width is normal. This condi-
tion appeared when the horizontal oui-
put transforier was repluced.—Metz
Radio Serviee, Hyattsville, Md.

Try replacing the damper and hori-
zontal output tubes. An intermittent
width coil or yoke connection may be at
fault. Replace the 56-uuf capacitor in-
side the yoke, and check the horizontal
drive trimmer for intermittent con-
nections.

Rolled-up raster

After operating for about two lhours,
the bottom edge of the raster on an
RCA 6T65 volled up about 5s inch to
form a bright band. There it stays nn-
changed. We have replaced the vertical
oscillator (6SN7-GT ) and output (6K6-
GT) tubes without wvesult.—H. T.
Bumpus, Indianapolis, Ind.

Since replacing the vertical-sweep
tubes does not help, try replacing the
5U4-G. Another possibility is a faulty
capacitor in the vertical section such as
the cathode-bypass capacitor of the
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6K6-GT, or the discharge capacitor in
the plate circuit of the 6SN7-GT.

Tearing picture

The picture on an Emerson model 600
tears in the lower half, zigzagying back
and forth as shown in the photo, When

the tear is sevcre, there is buzz in the
audio. Tearing 1is most evident on “live”’
network shows. It is also difficult to get
enongh contrast without a distorted pic-

tiure and a buzz in the awndio. We con-
tacted Ewmerson Radio, who told us that
the trouble was severe video overload
or a defective 6AL5 phase detector, or
poor Lf. alignment. We have replaced
the video amplifiers and the 6AL5 phase
detector, and have tuned the set, but
we still have the tear—C. Hardin,
Indianapolis, Ind.

From your description it appears
that you get a very strong signal-—so
strong, in fact, that you get clipping in
the last video i.f. amplifier. To overcome
this, use an attenuator network in the
antenna lead-in (see the TV Clinic in
the March issue of RADI0-ELECTRONICS).
Change the sync coupling capacitor or
reduce it to a smaller value. Change the
values of the video amplifier load re-
sistor at the point of sync take-off. As
a last resort, try signal-tracing the sync
pulses from the second detector to the
horizontal oscillator with a scope and
watch for sync pulse compression.

—end—

TV DX-A Prediction of What to

Expect during the month of June

The month of June is the most excit-
ing period of the year for the TV dx
enthusiast. It will also be a trying one
for the technician. The conditions that
make for long-distance TV reception
can cause service technicians and TV
station engineers no end of headaches.
Our TV assignments are based on nor-
mal operating ranges, and the coverage
of any v.h.f. station is likely to be
anything but normal in June.

The summer sporadic-E skip! season,
just getting under way in May, will
reach its peak in the middle and latter
part of June. Channel 2 reception
should be possible over distances be-
tween 700 and 1,200 miles almost night-
ly during the month, and the higher
channels, through 6, will be open only
slightly less often. Though all parts of
the country will see dx frequently, it
will occur most often in the South and
in the Middle West, the latter because
of stations at the proper distances in
several directions.

Sporadic-E ionization will be most
dense and most widespread in two prin-
cipal periods around June 12 to 14 and
24 to 27. The greater density will result
in shorter skip, bringing in signals on
occasion from as close as 300 miles, and
simultaneous vecurrvence of ionization
over many parts of the country will
make possible multiple-hop effects, par-
ticularly during the latter period.
Where there are no stations within
single-hop range (normally 700 to 1,200
miles) to blanket them, signals from as
far as 2,600 miles away may be
observed.

The most likely time to try for dx
via sporadic-E skip will be around noon
or shortly before, and from 5 to 10 pm
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local time, though it may be observed at
any hour that stations are on the air.
Low spots of the day will be mid-after-
noon and the hours after midnight.

Tropospheric bending! will also be
frequent and pronounced during June,
though this is not the peak month for
this type of propagation. Satisfactory
reception range of low-band stations
will be extended to as much as twice
nmormal coverage when weather condi-
tions are right, and high-band stations
will be seen at distances of several
hundred miles on a few occasions.

Best times for tropospheric dx will
be the hours around sundown, and after
10 pm. All parts of the country will
have tropospheric dx reception, but
locations along the Atlantic Seaboard,
the Gulf Coast, the West Coast, the
Great Lakes areas, and the Lower Mis-
sissippi  Valley will be especially
favored.

Dates for best tropospherie bending
are not readily predicted in advance by
more than a few days, but a look at the
daily weather map in your local news-
paper will give you some good clues. A
large stable high-pressure area coming
over your part of the country will be
one of the best warnings that some
time spent in trying all channels may
be rewarding.

To catch the best of the dx, you will
have to do a lot of watching, because
no amount of forecasting and weather-
map watching will tell yvou exactly how
the signals will hop around. Good dx’ing
depends to no small extent on patience,
persistence, and a lot of sheer good luck.

1 “What’s the Mystery Behind TV DX ?” Rabpio-
ELECTRONICS, May, 1951.
—end—
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By "DOC" GAINES

UT where the West really be-

gins, some 235 air miles from

Omaha, lies a place that I ecall

home. Great was the amuse-
ment in this small community when it
became known that I had foolishly pur-
chased a television receiver. However,
since that day I have had the last
laugh many times, all due to my home-
made signal booster. Not only did my
booster bring television reception to this
area, but it is adding greatly to the
pleasure of TV reception in metropoli-
tan Omaha and Lincoln.

The nearest TV stations are KMTV,
channel 3, and WOW-TV, channel 6,
both in Omaha. The useful audio and
video signal input to my receiver was
practically zero, indicating the need for
a substantial boost in signal strength.
For all-around performance, a tuned-
grid, tuned-plate circuit using a 6J6
or similar tube seemed best. Such a
booster, when used with a well-filtered
a.c. power supply, will astound even the
most skeptical.

Reception with this booster far sur-
passed the best results obtained with
any commercial boosters. For the
fringe-area viewer this booster supplies
a signal of usable value and for “the
metropolitan owner in a weak-signal
location its tendency to reduce ignition
interference, in both audio and video,
makes it a must in all but the best
television areas.

The circuit

The power supply and booster can be
built on the same chassis with no loss
in efficiency. I constructed my boosters
on two separate chassis measuring 3
inches wide, 5 inches long, and 2 inches
deep. One is for channel 3 and the other
for channel 6. Since the physical size
of transformers and chokes vary great-

ly, the size of the power-supply chassis
depends on the parts you use.

The power transformer must de-
liver 240 volts d.c. under load. The drop-
ping resistor Rl is optional and is of
such a value as to deliver 150 volts d.c.
to the plate pins of the tube socket
under load.

In my first experiments I used slug-
tuned coils from a surplus Army tank
transmitter. However, these forms are
difficult to obtain, and I find that Mil-
len 69045 forms are even Dbetter.
These forms have a winding length of
144 inch and a winding diameter of
1% inch. The iron slug is 3% inch in
diameter by % inch in length. All coil
data in this article refers to the Mil-
len 69045, but any equivalent form
may be used. In using forms other than
the Millen 69045 make certain the form
is long enough so that when the
slug is turned completely out no part of
it engages the coil windings. Coil wind-
ings L2 and L3 are space-wound for
the desired channel. The winding is
then insulated by a single layer of
masking or Scotch tape before applying
windings L1 and L4. See the table for
coil data. If No. 19 wire is not available
No. 18 or 20 may be used. Make certain
that L1 is reverse-wound in regard to
L2. The same applies to L3 and L4.

Adjustments

Very little capacitance need be added
to prevent oscillation in this circuit. The
neutralizing condensers C1 and C2 are
constructed of %-inch diameter copper
tubing 3 inch long with one end sol-
dered to each grid pin at the tube socket.
To each plate pin solder a piece of No.
22 well-insulated copper wire. Cross the
wires from plate to opposite grid and
insert them % inch into the tubing to
complete the neutralizers. Positive in-
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sulation inside the tubing can be ob-
tained by sliding spaghetti over each
wire.

To neutralize this circuit, hook a sig-
nal generator to the input coil and a
v.t.v.m. to the output coil. With the
filament voltage removed and the gen-
erator supplying a signal of a fre-
quency corresponding to the booster
channel to be tuned, vary the distance
that each wire extends into the tubing
until minimum output is recorded. The
null is very definite, although the tun-
ing range is very broad.

By substituting 1.2-megohm resistors
for the 120,000-ohm grid resistors R2
and R3 a total gain of 35.2 db is ob-
tained. This is recommended only for
extreme fringe areas, as the noise ratio
increase exceeds that of the signal. The
23.8 db gain using 120,000-ohm resistors
for R2 and R3 will give satisfactory re-
ception up to a distance of 125 miles or
more. This value of grid resistance fur-
nishes the best signal-to-noise ratio.

Our next step is adjusting the coils.
This is done with the same equipment
hookup we used in neutralizing the
booster. With the filaments on, we ad-
just the input coil L1 for maximum out-
put at the video frequency and the
output coil L2 for maximum output at
the audio frequency. The final adjust-
ments or fine tuning is made with the
booster under actual operating condi-
tions.
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The circuit of the booster. A separate
unit for each channel is recommended.

A separate booster for each channel
is recommended, as it is slow work to
adjust the slugs properly when chang-
ing channels. This is particularly true
in fringe areas where any mismatch
means a loss in gain,

Any type of switching arrangement
that completely disconnects from the
circuit when not in use will be found
to be satisfactory.

Be sure that the switching arrange-
ment includes provision for removing
all plate voltage from the booster not
in use. Failure to do so will cause the
final adjustments to vary and make
true alignment impossible. This is due
to a field set up by the unloaded booster.
No plate voltage means no field to cause
trouble when making final adjustments.

—end—
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TV Relay
With PCM

By I. QUEEN

PCM or pulse code modulation may
be the answer to long-distance relaying
of TV programs. With PCM a signal
may be relayed any number of times
without adding appreciable noise or
distortion.

In PCM the TV wave is sampled at
twice its maximum signal frequency.
For a TV bandwidth of 5 mec, this is
10 million times a second. At each
sampling, the wave amplitude is noted.
For example, the voltage of a wave may
vary at successive intervals of .0000001
second as follows: 17, 18, 19, 19, 17, 15,
13, 12, 13 . . . If this information is
tran'smitted as fast as it is determined,
receiver circuits may be designed to
re-create the wave.

A varying wave may have an infinite
number of possible amplitude levels.
However, the wave may be approxi-
mated quite closely if it is assumed that
only certain standard levels may exist.
Experience shows that with 32 standard
steps or levels, good picture detail can
be obtained. Therefore maximum ampli-
tude is taken as 31 units. Any other
amplitude is quantized to the nearest
whole number. For example, a level of
12.4 units is taken as 12, while 12.6 be-
comes 13. This shows that the quan-
tizing process does introduce a slight
error (maximum of 4 unit). The error
is small, but it could be reduced by
using even more units.

The PCM system uses pulses of equal
amplitude and width. Any number
(from 0 to 31) is represented by a 5-
digit code group. A digit is a pre-
determined position (in its group)
which may or may not be occupied by
a pulse. The weightings of the pulses
are, in their digit order: 16, 8, 4, 2, 1.
Thus, if only the first, third, and fourth
pulses oceupy their assigned positions
(and the other two are missing) the
group indicates 22 units.

Noise is reduced because pulses can
exist only at predetermined instants.
The receiver can easily eliminate noise
and interference which might arrive
between pulses. Pulses occupy only a
smail fraction of the total time. Fur-
thermore, each pulse has the same am-
plitude, so there is no problem if noise
modulates them.

When a b5-digit code is transmitted
through a single channel, a bandwidth
of 50—100 mc is required. This can be
handled by a microwave relay system.
If the digits are transmitted along
separate channels, the bandwidth is
reduced proportionally and wire cir-
cuits may be used.

At present PCM for TV is in the
experimental stage.l However, it prom-
ises to be an important factor in TV
relaying in the future.

1 Bell System Technical Journal, Jan. 19514
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SMELLEVISION NOW HERE!

Inventors have sought at different
times and in various ways to add the
illusion of scent to the arts of the
theater. Scents actually have been re-
leased among the audience in experi-
mentally produced plays, with some
success, but apparently never enough
to make scent effects a regular part of
the theater. Patents have even been
taken out for scent devices for use with
motion pictures.

It remained to New York inventor
Emery 1. Stern to add scent effects to
television. The idea no doubt was sug-
gested by friends’ remarks about some
of the current programs. The theory
of his invention is simple. As shown in
Fig. 1, an oscillator supplies a lamp
with current modulated at a frequency
controlled by the switches connected
to the oscillator. The lamp throws a
beam on a corner of the iconoscope,
making a modulated pattern there
which is presented in the same corner
of the receiving kinescope. It is a
comparatively simple matter to detect
the signal with a photocell (Fig. 2)
and use each frequency to trip its own
relay, releasing the appropiate odor
into the blower system, which appears
quite adequate to spread the smell
through the average living room. The
scents of course are kept under pres-
sure so that as soon as each valve is
opened by its relay the odor will gush
out into the blower tube.

More elaborate methods for diffusing
the scents would be used in auditoriums.
The heating or cooling system of the
auditorium might be used to cause air
currents of the correct temperature and
speed. The appropriate scent mixture
would then be added to the air as it
enters the roon. It would also be very
important that the scent be mixed with
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the air in the proper proportions, so
that it is strong enough for all in the
auditorium to smell it, yet not too
strong to spoil the desired effect.

How many of the containers will be’
necessary and what scents are con-
sidered the most useful on a television
program are matters not mentioned
in the patent, which is No. 2,540,144,

—end—

Orientation Wrinkles

The problem of orienting a TV an-
tenna can be as full of surprises as a
grab bag at a church bazaar, if the
experience of Warren Werneke, of St.
Paul, means anything.

He is a video enthusiast who lives in
the Twin Cities area of Minnesota,
where two TV stations serve the many
listeners in St. Paul, Minneapolis and
the surrounding territory. The stations
are in the same general direction from
his home but at a wide angle of
separation.

His apartment building is cut off
from line-of-sight to these stations by
a towering hundred-foot bluff directly
to the rear of his home.

The antenna had been carefully
oriented but he wasn't sure that the
picture was all it should be. And being
a dyed-in-the-wool electronics hobbyist
he decided to do something about it. He
picked a likely looking spot near the
chimney and visualized a field of stand-
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ing waves just waiting to be picked up.

Tuning to the weaker of the two sta-
tions, he adjusted the set, assigned his
wife to watch the sereen, and told her
to call him the instant there was an
improvement in the picture. Then, with
a fellow enthusiast, he climbed to the
roof.

They loosened the guy wires and
brackets and lifted the array out of its
moorings. They carried it as far as the
transmission line would reach, turning
it in all directions. No improvement
anywhere! Finally, tired and disap-
pointed at the failure to locate a better
signal area, they put the antenna flat
on the roof, in disgust.

Right then they heard the enthusias-
tic voice of their TV observer. With all
the enthusiasm she could muster she
was shouting, “You've got it . . . leave
it there . . . don’t move it . . . it's a
picture right out of this world ... a
perfect picture!”—James H. Bell
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TV TROUBLE LEXICON

Last month the operating peculiarities
or typical symptoms of trouble in tele-
vision receivers beginning with Admiral
and continuing through Du Mont were
covered. In this issue, we resume with
Du Mont and include as many makes of
receivers as space permits.

Du Mont

RA-103D. Collapsing of picture verti-
cally (earlier models only). Arc be-
tween crossed plate and grid leads un-
der socket of vertical deflection ampli-
fier. Remedy: route one lead inside the
socket and other lead outside.

Noise in audio. Arcing in base of 6SN7-
GT vertical deflection amplifier (certain
makes only). Du Mont would appreciate
information on make of tube when this
condition is encountered.

RA-104A, 110A. One or more black
vertical lines on left side of raster.
(Caused by Barkhausen oscillation).
Improper adjustment of horizontal drive
control. Defective 6BG6-G. Improper
antenna lead-in (use coax line only).
Transmission-line pickup from power
supply. Note: Route lead-in as far away
from power supply chassis as possible;
ground power supply and main chassis
together by anchoring to a common cop-
per plate.

RA-105. A.g.c. drift (change of sensi-
tivity as set is operating). Defective
6AT6 a.g.c. amplifier. When this tube
is replaced, always readjust the a.g.c.
setting.

Low Sensitivity (new set). Check a.g.c.

* Engineer, WKRC-TV

adjustment, This may have been jarred
accidentally during shipment.

RA-105, -106. Loss zf vertical sync
(humid climates). Open primary in ver-
tical blocking oscillator transformer.
Impregnated units are available from
manufacturer for use in high-humidity
areas.

RA-105B, -1G8A. Filaments of 5U4-G
rectifiers will not light. If 5U4-G’s are
good, check the .05-uf cathode capacitor.
If this shorts. the regulated voltage of
the 5U4-G’s will drop very low and give
the appearance of no filament voltage.
Also check capacitor C302 for possible
short, or the wiring going to it for short
or arc to chassis.

RA-105B, -108A. Hook (top portion
of picture leans to left). Change .01-uf
capacitor C263 (in grid circuit of syne
clipper V217) to .05 uf or 0.1 uf (0.1
uf is preferable if heavy ignition noise
is not encountered). Later models are
modified to allow selection of .01 uf or
0.1 uf value as desired.

RA-105B, -108A. Vertical jitter (com-
pression of syne in narrow-band sync
amplifier. Where sync compression is
cause of jitter, change the 6AU6 nar-
row-band syne amplifier (V225) to a
6BA6 and change resistor R363 from
22,000 to 15,000 ohms. Remove 100-ohm
resistor R356 (connected from pin 7 to
ground) and install a 68-ohm resistor
in series with a 220-ohm resistor from
pin 7 to ground. Bypass the 220-ohm
resistor with a .01-uf capacitor and
realign narrow-band amplifier.

For increased gain, replace all 6AGH’s
with 6BC5’s. (A 6BC5 has a higher gain
than a 6AGS5.)
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By
JOHN B. LEDBETTER*

Microphonic condition. Defective 6AB4
oscillator. Replace tube, or try revers-
ing speaker leads.

Broken top slug in horizontal oscillator
transformers. Replacing entire trans-
former is not necessary. Replacement
slugs are available from manufacturer’s
spare parts department. Usually the
top slug is broken and can be replaced
simply by removing shield can and
extracting slug. Broken bottom slug
requires disconnection of transformer
leads.

RA-108A. Thumping (with 19AP4
metal picture tube). Warning tag on
h.v. lead striking side of tube. Re-posi-
tion tag.

Hum in audio. Heater-cathode short in
6AL7-GT tuning indicator.

RA-109A, -111A. Low sensitivity on
high channels (low oscillator injection
voltage). Remedy: Remove Inputuner
and dress 1-uuf capacitor C115 as far as
possible from bottom of Inputuner chas-
sis. Place close to standoff insulator be-
tween 6AKH convertor and 6AB4 oscil-
lator. Do not disturb the position of
other Inputuner components.

Weak picture (very snowy); weak
sound. Defective 6SN7-GT a.g.c. clamp.
If this tube is in a nonconducting con-
dition, the effect may not be apparent
immediately but may cause the 6J6 r.f.
or 6AKDH mixer to become defective.

Horizontal wavering (top third of pic-
ture). Check with TV station. They may
be operating with their sync generator
on short a.f.c. sync time constant
instead of long time constant.

No high voltage. Defective 1X2 h.v.
rectifier. Defective 6 AK6 horizontal os-
cillator- or 6SN7-GT horizontal saw-
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maker. Blown %-amp fuse in damper
plate circuit.

Replacement fuse blows. Check deflec-
tion yoke.

Insufficient picture size (horizontal and
vertical). Focus control at extreme of
range. Defective 5U4-G low-voltage
rectifier.

Overloading with normal contrast (near
station). Insufficient a.g.c.; signal is
overdriving receiver. Check setting of
a.g.c, control.

Tearing out (top of picture). Insuffi-
cient a.g.c. Check control setting.

Attenuation of weak stations. Excessive
a.g.c. Reduce.

RA-111A. Beat interference (black
horizontal streaks) on channel 7.
Eighth harmonic (175.2 mc.) of sound
if. (21.9 me.) beating against video
carrier (175.25 me.) of channel 7 to
produce a 50-kc beat. Remedy: Remove
filament connection between 6T8 first
sound amplifier and 6AQ5 second sound
amplifier. Reconnect filament of 6AQ5
to filament tie-point of Inductuner
(located near chassis front end, between
band switch and contrast control). Con-
nect a 5,000-uuf capacitor between 6T8
filament (pin 4) and ground. Note: Beat
can also be eliminated by shifting if.
from 21.9 to 21.75 me.

Bright flashes on screen when tuning
(most evident on high channels). Noisy
Inputuner. Remedy: Lubricate with
Lubriplate No. 105 (available from dis-
tributor of manufacturer). Apply only
to contact rings of Inputuner.

Emerson

600, 639. Insufficient picture size. De-
fect in low-voltage supply (check for
open or decreased value in filter capaci-

vez
WY Tt

AN casliso €34 ]120

!
v

Fig. 1—An Emerson low-voltage circuit.

tors C34 (120 pf) and C35 (150 uf).
(See Fig. 1.)

609. Loss of brilliance (areas of severe
dust accumulation). Dirt in projector
unit, To clean mirrors, remove one side
panel of projection unit. Do not wipe
dust; remove with camel’s-hair brush
and polish with soft lens tissue. Use
cleaning spray if discoloration is exces-
sive. Clean top of corrector lens with
soft lint-free cloth or tissue. Do not use
alcohol or other solvents which might
damage or loosen the lens cement.

No high voltage. Defective 6SR7 high-
voltage oscillator. Defective 6BG6-G.
Shorted h.v. capacitors (5,000-upf or
2,500-uuf. Defective EY51 high-voltage
rectifiers. (The h.v. power transformer,
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filter capacitors and EY51 tubes are in
a sealed can. A defective unit requires
replacement of the entire can).

621, 622, 628, 630. TV operative, FM
inoperative. Defective 12AU7 hetero-
dyne oscillator. Defective band-switch
contacts, leads, or soldered connections.

Fada

799. Horizontal jitter. Defective 6K6
horizontal oscillator or 6ACT horizontal
syne reactance tube. If replacing either
of these tubes results only in temporary
correction of trouble, look for leaky
.005-uuf capacitor across synchrolock
transformer.

Farnsworth

GV-260. Horizontal nonlinearity.
Shorted turns in horizontal deflection
coils. Shorted .008-uf capacitor C58,
300-uh coil L30, or 1,500-ohm resistor

6L6

Fig. 2—A faulty part in the horizontal
sweep oscillator may cause nonlinearity.

ORIZ 0SC

R83 in beam relaxor (6L6 horizontal
oscillator) grid circuit. See Fig. 2.

Picture size changes or jumps when
vertical centering control is moved. De-
fective vertical centering capacitor
C105.

Picture jumps or moves only to one side
when horizontal centering control is
moved. Defective horizontal centering
capacitor C107B or C107C.

Stationary bar in picture. Hum pickup
in video chain. Defective filter capacitor
in power supply.

Different shading in top and bottom
portions of picture. Poor low-frequency
response in video amplifiers. Open or
partially open 10-uf filter capacitors
C102A or C102B, open 10-uf cathode by-
pass, or open 0.1-uf coupling capacitor
(6AC7 video amplifier). Open .01-uf
cathode bypass capacitor (6SN7-GT d.c.
restorer).

Garod
10TZ, 12TZ (Tele-Zoom). Failure

of tele-zoom feature. Open connection
or defective lead in 20-foot remote-
control cord. Dirty switch or relay in
receiver.

12TZ20. Intermittent distortion, drift
in sound (high channels only). Defec-
tive 12AT7 oscillator.

1042G, 1043G series. Picture bloom-
ing (when brightness is increased). In-
crease in value of 470,000-ohm series
anode resistor R88. (This applies to all
receivers with series resistor in picture-
tube anode lead.)
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Parasitic oscillations in horizontal
sweep oscillator. Change 5,600-ohm sup-
pressor resistor R75 (plate of 6SN7-GT
horizontal oscillator) to 4,700 ohms.

General Electric

1273, 12T4. Audio buzz (on weak sig-
nals or with set adjusted for best pic-
ture on low contrast). Caused by 41.25-
mce trap in second video i.f. Try shunt-
ing trap and tuning capacitor C281 with
a 5,100-ohm resistor. (Later models
eliminated trap entirely.)

800, 805, similar models, Sound bars
in picture. Open or decreased capaci-
tance in 5,000-mf capacitor between one
end of focus coil and B-minus.

Audio Buzz. Open or decreased capaci-
tance in capacitor C278 (connected

"between Bl-minus and B2-minus).

Alternate light and dark bars, accom-
panied by foldover. Open 150-uf filter
capacitor C373, causing reduction of B-
plus voltage to horizontal output and
damper tubes.

White vertical bar in center of screen,
wide black vertical bar on either side.
Open in horizontal deflection coils
(plate side of damper tube).

Raster normal for several seconds, nar-
rows to vertical line, then blanks out.
Open 6BG6-G grid resistor,

810. Horizontal stretching of left side
of picture, slight foldover. Change in
value of 0.1-uf capacitor C55 in damp-
ing-tube cathode circuit.

Light vertical lines. Change in value of
47-uuf capacitor C56 in series with
damping tube plate and horizontal de-
flection coils. Deflection yoke defective
(check by substitution).

817, 821. Insufficient width, accom-
panied by black horizontal bars and
decrease in brightness. Shorted 0.47-uf
bypass capacitor C324 in series with
horizontal deflection coils. (C324 is par-
alleled with a 1,200-ohm resistor.)

Faint white vertical line in center of
picture. Incorrect adjustment of hori-
zontal linearity control. (This can also
cause interference to broadcast sets.)

817, 825. Excessive brightness on left
side of screen, suggesting form of fold-
over. (Left side stretched, faint white
lines across rest of picture.) Defective
5V4-G damper.

835, similar models. Sound modula-
tion of oscillator tube. Caused by feed-
back or mechanical vibration from
speaker. Remedy: Shock-mount speaker
on rubber grommets or spacers.

The foregoing notes were compiled from
the service manuals and service bulle-
tins graciously supplied by the various
manufacturers named, and from field
notes of the author.

{continued next month)
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RACTICALLY all industrial meas-
urements made with electronie
cquipment depend on the meas-
urement of resistance, inductance,

or capacitance. Resistance instruments
are legion, but they have the great de-
fect that they indicate movement in the
subject being tested, and this move-
ment must be transferred to some other
device such as a strain gauge. These
measurements can be very accurate,
but the problem is that stress measure-
ments cannot be made with strain
gauges.

This leaves capacitance and induct-
ance. In general, any movement of the
subject to be tested can be detected by
capacitance measurements, while varia-
tions in composition either as alloys or
as defects can be found with induct-
ance measurements. Variations in
composition of many nonmetallic ma-
terials can be detected with the capaci-
tance method, while in some cases
variations in dimensions ol nonmetallic
materials can be detected by a combina-
tion of both methods.

The obvious conclusion is that only
three instruments are needed for al-
most all industrial applications: one
purely inductive, one purely capacitive,
and one combined unit. These three
instruments are shown in the accom-
panying photographs and diagrams.
They are a product of Cornelius Elec-

*Cornelius Electronie Instruments, Ltd., Coventry,
Englind
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tronic Instruments, Ltd., of Coventry,
England. They have been used for in-
numerable different tests from detect-
ing strata variations in oil well bor-
ings to measuring the impact of an
electron in a cloud chamber.

The inductance comparator

The instrument shown in Photo A
and Fig. 1 is the inductance unit. It
can be used as a low-frequency, high-
frequeney, or mixed-frequency unit,
and the frequency is changed merely
by changing a plug-in coil on the left
side of the unit.

When operating at low frequencies,
the unit requires a detector coil of
suitable size (two such coils are shown
in Photo A) to fit the work being
tested. It need not match exactly the
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Stress and strain
tests using elec-
tronic techniques

By

to be tested
as long as the work will go into the

dimensions of the work
detector coil easily. This coil plugs
into the front of the unit.

Each detector coil has a matchine
oscillator coil plugged into the side of
the instrument. The side coil connects
the cathode of the 6J7 to ground, while
the detector coil connects the grid of
this tube to the cathode to form a very
loosely coupled Hartlev oscillator. The
coupling is adjusted so the 6J7 just
barely oscillates. The stronger the os-
cillation, the less sensitive the instru-
ment becomes.

The detector coil is coupled to the
grid of the oscillator tube through one
of five capacitors selected by S2. This
capacitor has some effect on the
strength of oscillation but it also con-
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trols the harmonic content of the volt-
age induced in the test specimens.

The two coils are also coup'ed to each
other through a large variable capaci-
tor Cl1 in parallel with one of five
others selected by switch S1. This gives
a capacitance range sufficient to cover
practically any frequency required be-
tween 500 and 25,000 c.p.s., which is
the low frequency range of the instru-
ment.

To use the instrument as a compara-
tor, a known specimen of the material
to be tested is inserted in the detector
coil and the instrument is adjusted to
an approximate frequency suitable for
the work.

For cither surface tests or for deep
penetration tests, S1 being set to
minimum capacitance and the poten-
tiometer R1 for minimum screen volt-
age, the unit is not oscillating. R1 is
then turned up until the unit just be-
gins to oscillate as indicated by a de-
flection of the meter. C1 is then ad-
justed so the meter reads at about +4
(the meter is a zero-center instrument
with five divisions either side of zero).

When another sample of the test
material with somewhat different char-
acteristics is inserted in the coil, the
meter needle will fall either completely
to the left or to the right. If the test
specimen is very similar to the knewn
specimen, the meter needle will float
because the oscillator will hunt.

As an example, with a 2-inch coil
for steel screws 10 mm in diameter and
having a carbon content that is allowed
to vary by only 0.2¢,, an operator can
select the good from the bad at an av-
erage speed of 4,000 per hour without
fatigue. After about ten days’ train-
ing, an unskilled operator can use the
instrument to select brasses, alumi-
num alloys, coppers, plated goods, ete.
without supervision by skilled crafts-
men.

To operate on high frequencies (25
to 100 ke), the side coil is removed and
a single combined Hartley coil with
near-center tapping is inserted in the
front socket. This type ol inspection is
for surface defects and plating thick-
ness or adhesion tests. It can also de-
tect grinding or hardening cracks,
flaws in wire rope, and numerous other
types of fault. The testing need not be
observed with the meter as plugs and
sockets can be fitted to the instrument
for connecting a cathode-ray oscillo-
scope or automatic recording equip-
ment.

The combined unit

The combined inductance-capaci-
tance unit shown in Photo B is a high-
frequency unit extremely sensitive to
slight variations in texture and sur-
face conditions of materials.

The operation of this unit is some-
what different from that just de-
scribed; the discriminating sections are
frequency-tuned so the device is ac-
tually frequency-modulated. A series
of tuned circuits in cascade feed a dis-
criminator circuit and a vacuum-tube
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voltmeter. A Hartley coil is plugged
into the instrument in the same way
as in the inductance unit. The known
specimen is then inserted into this test
coil and the oscillator is adjusted to
the [requency of the tuned circuits or
to a suitable harmonic. A variable ca-
pacitor in parallel with several fixed
capacitors is fitted to give the oscillator
a suitable frequency range for the
testing to be done.

Variations in composition, position,
strains, stresses, defects, cracks, fis-
sures, hardness, and even size of the
sample can be used to vary the meter
reading. For many tests, such as sur-
face defects in ball or roller bearings,
injection pump needles, textile machine
needles, etc., the specimens can be fed
past the detector at a very high rate,
and the results can be observed on a
cathode-ray oscilloscope while simple
relay circuits can be used to reject
faulty parts.

Photo B shows the instrument being
used to indicate the stress-strain rela-
tionship in a sample of steel under ten-
sion in the machine. This setup is ac-
tually a static test, but the instrument
can also be used for high-speed dy-
namic testing for tension, torsion, or
compression. A cathode-ray oscillo-
scope then shows the actual stress in

the sample, not merely that which is

imposed by the machine. Another fea-
ture of this electronic stress detection

|35

is the instrument’s ability to tell the
difference between tension and com-
pression and also reversing torsional
stress.

The capacitance comparator

The capacitance unit is shown in Fig.
2 and Photo C. This instrument is pro-

¥

Photo C—The crystal-controlled capac-
itance unit in a setup for measuring
thickness variations of .00001 inch.

Fig. 1—Circuit of the inductance com-
parator. is basically a vacusm-tube
voltmeler thatl indicates whether or not
the 6J7 Hartley rcircuit is oscillating

Fig. 2—&chematic of the capacitance comparator, The circuit ix adjusted so
the slightest change in caparitance of the pickup registers on the voltmeter,

www americanradiohistorv com
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Crystal Spots Radiation

Even in the simplest circuits the
cadmium sulfide crystal is highly
sensitive as a radiation detector

HE latest of the so-called semi-

conductors to make the news is

cadmium sulfide (CdS), which

promises to become an important
research and industrial tool because it
can be made a very sensitive detector of
various types of radiation. It will be
especially useful for high-speed auto-
matic X-ray inspection of industrial
products.

These photo-sensitive CdS erystals
are sensitive to both electromagnetic
radiation (from the yellow region in
the visible spectrum up to X-rays and
gamma rays) as well as to high-energy
particles (electrons, protons, and alpha
particles). A polarizing voltage applied
to the crystal makes it sensitive to ra-

diation, and, over a rather wide range,
the photo-current is proportional to the
applied voltage. (The electrical resis-
tance of the crystal also varies with the
intensity of applied radiation, but this
is not always linear.)

Most important is the fact that the
photo-current varies from crystal to
crystal. In some crystals the photo-
current corresponds to the number of
free electrons produced in the erystal in
a second (as in ionization chambers),
while others the sensitivity may be as
much as a million times greater.

The photo-current persists for a
short time after the radiation is
stopped. Generally the persistence is
greater with greater sensitivity. In

L-C COMPARATOR AIDS INDUSTRY (Continued from page 35)

vided with a vertical bench compara-
tor shown in the photo and used for
reference checks with standard gauges.
The operation of this unit is basically
the same as that of the combined unit,
except that it is much more sensitive
and more carefully assembled. There is
little difference in the circuit except
for tube selection and voltage control.

As a detector of movement, this in-
strument has limitless uses. It has been
used to detect movement in concrete
dams, to detect vibration in machines,
to control tool positions, to control ma-
chinery for boring mine shafts, and to
inspect turbine blades both during
manufacture and while assembled and
rotating at high speeds. It has been
used to measure the deflection of a 2-
inch steel har when a bee alighted on
one end. In this case the deflection was
7 £ gstrom units (100 million Ang-
strom units make 1 centimeter).

Its circuit is extremely simple and
uses very old fundamental circuits.
Even without voltage regulation its
stability is very good.

The 6J7 crystal oscillator produces
a 100-ke signal. This is multiplied to
some suitable higher frequency by the
tuned plate circuit. In the diagram this
circuit is marked 400 ke (the frequency
most often used in industry). but any
other harmonic can be used to suit any
particular purpose.

The 400-ke signal is amplified by the
6K7. The tuned circuit in the plate of
this tube is unbalanced—its primary is
tuned to 400 ke, but the secondary is

tuned externally by the operator by
selecting an appropriate capacitor
with switch S1 and varying Cl or C2.
The capacitance pickup, which is de-
signed to suit the particular test being
made, is in parallel with these capaci-
tors.

The 6H6 and the 6SN7 circuits make
up a vacuum-tube voltmeter. The op-
erator tunes the 6K7 plate circuit to
produce a zero reading on the meter
(the meter itself is not a zero-center
instrument, but its scale is marked
with a zero center). Any increase or
decrease of the capacitance of the pick-
up then makes the meter needle move
either to the right or left of the zero
reading, depending on whether the
change is an increase or decrease in
capacitance.

The sensitivity of the instrument
can be adjusted to any convenient
value, but it is usually fixed so that a
change of 2 uf in the pickup will pro-
duce a deflection of 100 mm on the
meter scale.

All of these instruments can be used
for accurate quantitative measure-
ments, but their greatest advantage is
that they are easy to use for simple
accept-reject tests for industrial qual-
ity control, even by unskilled operators
with no knowledge of electronics.
They are all housed in the same size
cabinet, the heaviest weighs 16 pounds,
and their power consumption is only
30 watts. They are built to withstand
even the hardest abuse.

—end—
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some insensitive crystals the conduc-
tivity may decay within a microsecond
after excitation stops, while in sensitive
crystals the decay time may be measured
in seconds or even minutes. In crystals
where the photo-current is not propor-
tional to the exciting radiation, the per-
sistence still depends largely on the
amount of excitation energy.

The CdS crystals also emit a reddish
glow when irradiated. The amount of
glow varies from crystal to crystal
The more sensitive crystals have a
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Fig. 1—Simple detector circuit using
the crystal. When radiation hits the
crystal, current through meter jumps.

greater output of light, while weakly
luminous ones produce only a small
change in conductivity. This fact is
most important, because it means that
crystals may be selected for any par-
ticular use before they are fitted with
electrodes.

How it works

The reason for this unusual optical
and electrical behavior of these crystals
seems to depend on dislocations in the
crystal lattice. In simplest terms, a
crystal of any kind is different from
other forms of matter because the
atoms which make it up are arranged
in orderly geometric patterns. Even ex-
tremely small dislocations in this strue-
ture seem to have a great effect on the
luminescence and conductivity of these
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Fig. 2—Setup for testing powder con-
tinuity in a fuse train. Fuses can be
checked as fast as 60 feet per minute.
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CdS crystals. To make crystals with
specific properties, it is advantageous to
produce these dislocations systemati-
cally.

When the crystal is not excited by
radiation, the clectrons are firmly
bound to the atoms within the structure
and there are no freely moving charged
carriers to make up a current. When
radiation is applied, some of the elec-
trons absorb enough energy to be able
to break away from the atoms and, if a
polarizing voltage is applied to the
crystal, a current flows. During this
high-energy state, each electron that
leaves the crystal at the anode is re-
placed by one that enters at the cath-
ode, so that the amount of current de-
pends on the number of electrons that
are in the excited state. After a time
(depending on the type and number of
defects in the lattice) the excited elec-
trons return to their normal state. In
this process the energy which they
picked up during radiation is emitted
as luminescence. Luminescence and con-
ductivity are thus closely related. The
relation between sensitivity and per-
sistence also becomes clear with this
explanation.

Because it is highly sensitive even in
the simplest of electrical cireuits, the
CdS crystal makes a good detector of
all types of radiation. A CdS crystal
hooked up to a single battery and an
indicating meter can detect radiation
intensities so weak that would other-
wise require considerable apparatus.

Some useful circuits

Photo A shows a little pocket-size
detector using a CdS erystal. Its cir-
cuit, which appears in Fig. 1, consists
merely of the crystal, a 221%-volt hear-
ing-aid battery and a mieroammeter.
This device was built by Immanuel
Broser and Ruth Warminsky at the
Kaiser Wilhelm Institute in Germany.
Credit is due them for much of the in-
formation which appears in this article.
The smaller unit to the right of the
meter case is a crystal holder. A small
cylinder inside the holder takes several
crystals, and any one may be selected
for use by turning the cylinder so the
crystal is in front of a small window.
The crystal holder is separate so that
instrument can he read at some dis-
tance from the actual point of measure-
ment to protect the operator from
harmful radiation.

In this detector the crystal can be
selected for a variety of uses. For ex-
ample, one is for measuring light, an-
other is for measuring the intensity of
X-rays, and a third is for detecting
weak gamma rays. This gives even this
little pocket instrument an extremely
wide range,

The instrument could be made even
more sensitive by using a higher-volt-
age battery. The only thing which limits
the amount of voltage that can be ap-
plied to the erystal is that it begins to
heat up when too much current flows
through it.

Photo B shows a setup devised by the
General Electric X-ray Corporation
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using a CdS crystal and X-ray machine
to check the product level in canned
baby food. A fine beam of X-rays comes

g
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spection methods. In the case of the
canned goods, as many as 600 units can
be inspacted per minute while the fuse

Photo A—This small portable radiation detector uses a CdS crystal. The meter
and batteries are in the case at left, the unit at right houses the crystal.

from the generator on the left of the
cans, and the crystal detector is at the
right. This setup is only a pilot model,
so the detector only operates the small
neon lamp mounted on the crystal each
time a bad can goes by. In actual pro-
duction the detector would operate a
reject lever or similar device. Fig. 2

shows the circuit of a similar setup
used to check for defects a powder train
of the type used in blasting fuses.
This crystal method will perfarm at
much higher speeds than previous in-

Photo B—A pilot setup for inspectin

b s L -t

goes by at the rate of 60 feet per min-
ute. Because the crystals are so sen-
sitive, very little if any amplification

is needed, and fairly low-intensity
X-rays can be used.
Another application which offers

great promise is the control of the

X-ray itself. In experiments at G-E

X-ray, the eoutput of the crystal has

been used in a feedback arrangement

to control the output of the X-ray gen-

erator and stabilize the beam.
—end—

g canned goods. X-rays are beamed through

the cans to the crystal at right. Neon lamp indicates if a faulty can passes.
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How an Electronic Brain Works

Part IX—Some electronic circuits for computers

and how they are used for adding and subtracting

By EDMUND C. BERKELEY AND ROBERT A. JENSEN

N THE previous article we began the
discussion of an electric brain to be
built around electronic tubes instead
of relays. We discussed the storage
infornmation in the form of the state of
a flip-flop, or pulses circulating in a
delay line, or magnetized spots on a
magnetic surface, or charges on the
screen of an electrostatic storage tube.

But how do we compute? As soon as
we have arranged to read, write, and
crase information at electronie speeds,
we need to consider how to compute
with electronic elements.

For computing purposes, a unit of
information is represented as a pulse,
either a rise and fall of an otherwise
constant voltage, or else a fall followed
by a rise. We will eall the first kind a
positive pulse or a 1, the second kind a
negative pulse or a -1, and the absence
of a pulse a 0. See Fig. 1.

In a computer, the pulses are usually
of a standard duration, and may be for
example 15 of a microsecond long and
spaced ¥ of a microsecond apart. In
this case the pulse repetition rate would

TiWE TIWE TEME
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=
Fig. 1—I"ulses are used in electronic
compulers to represent information. A
positive pulse may mean , @ negative
pulse -1, and no pulse 0, Other pulse
combinations are sometimes also used,
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Fig. 2—A phase inverter circuit for
computers. Part o is the circuit, b is
its symbol for block diagrams, and ¢
js a function table for this cireuit.

be 1 megacycle per second. In some com-
puters, 1 and -1 pulses are both treated
as the presence of information, the
binary digit 1, the logical truth value 1,
or “yes”; while 0 is treated as the ab-
sence & information, the binary digit 0,
the logical truth value 0, or “no.”

Phase inverter

The first computing element we need
to consider is a phase inverter. In com-
puter work, a phase inverter changes a
positive pulse to a negative one, or a
negative pulse to a positive one, that is,
“inverts” the pulse. See Fig. 2. In this
figure, and in Figs. 3 to 8, part a is the
circuit diagram; b is its block diagram
representation which we use for con-
venience; and ¢ is a function table that
indicates what the circuit does. Any
grid-controlled electronic tube can act
as a phase inverter.

Logical AND circuit

The next computing element we need
to consider is called a “logical AND cir-
cuit.” This is one of the meanings of

Fig. #—A logical axn circuit, or gale.
(utput pulse appears at C only when in-
puts appear simultanecusly at A and B.
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Fig. 4—Logical or circuil, or
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the electronic term “gate.” See Fig. 3.
In this circuit, a pulse appears on the
output line if, and only if, two pulses
come in simultaneously on two input
lines.

A tube with two grids, normally cut
off with either one or no pulses, is one
of the forms which a logical AND circuit
can take. The reason for the word “and”
is that we have a pulse on output line C
if and only if we have a pulse on input
line A and on input line B. This (with
emphasis on the idea “both”) is the
regular meaning for “and” in logie.
This type of circuit may take many
forms with and without electronic tubes.

Logical OR circuit

Another computing element is calied
a “logical OR circuit”, sometimes called
“buffer.” It allows a pulse on the output
line if a pulse comes in on either one or
both of the two input lines. See Fig. 4.

A tube with two grids, which is nor-
mally conducting, is one of the forms
which a logical or circuit may have, al-
though there are others. The reason for
the word “or” is that a pulse is on out-
put line C if a pulse is on input line A
or if a pulse is on input line B, or both.
This nonexclusive meaning of the word
“or” is its regular meaning in logic.

Logical EXCEPT circuit

Another computing element is called
a “logical EXCEPT circuit,” or inhibitory
gate. In this a pulse is allowed out on
the output line if a pulse comes in on a
specified one of the two input lines
except if a pulse comes in at the same
time on the other input line. See Fig. 5.

The circuit shown in Fig. 5 will act
as a logical EXCEPT circuit. Its constants
are chosen so that when A is not pulsed,
whether or not B is pulsed, still there is
no output on line C. If A is pulsed and
B is pulsed, the two pulses coinciding in
time and of opposite phase eliminate the
pulse on line C. If A is pulsed and B is
not pulsed, then the pulse goes on
through. Other circuits besides that
shown in Fig. 5 are of course possible.

Electrical delay lines

The computing section of an elec-
tronic computer also uses an electric
delay line of very short delay, such as
one pulse time, or a few pulse times. A
circuit that does this appears in Fig. 6.
These are different from the long senic
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delay lines such as the mercury tanks
described in the previous article, be-
cause the purpose of the short delay line
is not storage but computation. Short
delay lines are important because pulses
sent into the various parts of an elec-
tronic computer must arrive at the
various points just when they are
needed. For example, in the Bureau of
delay times are figured to hundredths
Standards Eastern automatic computer,

B.J5 or w2 BENT-GT
LY

I’k BENT-GT

INHIETTORY '.II-I a

Fig. 7—A logical Excerr circuit. The
pulse input at A appears at output C
except if there is a pulse at input B.

—*—LTLI-*—
e
Fig. 'E---Flectrlta.l delay lime as used

in computers. The 3 in the block symbol
denotes a delay of three pulse times.
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Fig. 7—This half-adder circuil gives

the result of adding two binary dagits.
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Fig. B—An adder circuit is made up of
twa half-adders and a one-pulse delay.
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of microseconds and pulses are timed to
be safely within the planned intervals.

Half-adder

Now how do we take these various
computing elements and begin to do
computing with them?

The first thing is to assemble these
elements so that we can add two binary
digits. Suppose there are two input
lines A and B, and either one may bring
in a binary digit that may be 1 or 0.
Suppose that we have two output lines,
one of them S, that will give us the sum
without carry, and the other C, that will
give us the carry. The function that we
want to express is the result of adding
two binary digits: A + B = C, S, where
0+0=00,0+1=01,14+ 0= 01,
and 1 +1=10. o Fig 7.

To make a ha.f-adder circuit, one
logical AND circuit, one logical OR cir-
cuit, and one logical EXCEPT circuit, com-
bined as shown in Fig. 7-a, are suffi-
cient.

Adder

But we are not finished, because a
previous addition may have given a
carry that has to be taken into account.
The circuit which will perform complete
binary addition is called an adder. See
Fig. 8.

Now let us trace through the adder
cireuit with some numbers and see what
actually happens in the sequences of
pulses on the several lines in the circuit.

The digit 1 will represent a pulse (as-
sumed to be positive or negative as the
circuit requires), and the digit 0 will
mean absence of a pulse at the proper
time. At the same time the digits 1 and
0 will represent information that we
desire to compute with.

Suppose we write a binary number
(or more generally any set of binary
digits) in the ordinary way (with the
smallest ranking digit at the right) on
any circuit line where the pulses are
traveling from left to right. Then the
binary number will be attended to as a
pattern of pulses by the circuit in just
the sequence from right to left that we
ordinarily deal with in arithmetic. At
the same time the number will show the
sequence of pulses in the order that
they are handled in the circuit.

As an example of using the adder, let
us add 101 (one 4, no 2 and one 1 in
binary, or 5 in decimal) and 1011 (one
8, no 4, one 2, and one 1 in binary, or
11 in decimal). We write the two num-
bers on the input lines A and B (See
Fig. 9) and now we set out to see what
happens.

At the first pulse-time, the pulse (the
1) on the A line and the 1 (another

Fig. %—The numbers on this adder show
how 0101 is added 1o 1011 to get 1000H).
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pulse) on the B line go into half-adder
No. 1, and give rise to no pulse on the
S line (sum without carry) and a pulse
on the C line (carry). The 0 on the S1
line goes into the second half-adder
without delay; but the 1 on the C1 line
goes into the one-pulse delay and so it is
held back one pulse-time. As a result, at
the first pulse-time, 0 and 0 go into the
second half-adder; and so its output is
0 for the first digit of the true sum, and
0 for the carry. The 0 for the carry
circles round the loop and comes up to
the entrance of the one-pulse delay.

At the second pulse-time, 0 and 1 go
into the first half-adder, and give rise
to a 1 on the S1 line and a 0 on the Cl1
line. The 1 on the S1 line goes into the
second half-adder without delay. Now
the delayed previous carry (with no
conflict from the absence of pulse that
came around the loop) now issues from
the one-pulse delay. So 1 and 1 now en-
ter half-adder No. 2, and from it issues
a 0 on the sum line S2 and a 1 on the
carry line C2 which circulates around
the loop, and enters the one-pulse delay
so it will be ready for the next pulse
time.

At the third, fourth, and fifth pulse-
times, each of the proper operations
takes place similarly, and so we get out
of the second half-adder exactly the
sum that we desire.

Subtracter

Now how do we manage to subtract?
A circuit that will subtract is shown in
Fig 10, using the constituents of an
adder, and a logical EXCEPT circuit. The
word “minuend” means ‘“‘the number to
be diminished.” The word “subtrahend”
means “the number to be subtracted.”

Let us test this circuit by subtracting
five from eleven, or in binary subtract-
ing 101 from 1011. The pulses appear
in succession on each of the lines in the
diagram, as shown. By following
through the circuit, remembering what
each stage does, we see that exactly the
right answer, 0110 or six, appears on
the output line marked ‘difference.”

Acknowledgement is made to Henry
W. Schrimpf for a number of the cir-
cuits and ideas in this article.

In the next article we shall take up
the multiplication and division of bi-
nary numbers using electronic circuits
and begin the discussion of the control
of an electronic computer.

(continued next month)
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Don’t Touch Those Screws!

A fast method for diagnosis and alignment

By JOHN D. BURKE*

OU can assume that one or more

—or all—the screws on a radio set

have been turned if you know that

“Cousin Fred” tried to fix it before
you came on the scene.

But how about you? Haven’t you also
an itch to twist a few?

Please—please—don’t do it! Not until
you are qualified to do the turning. And
not even then, till you know for sure
they need turning.

And don’t kid yourself just because
you ended up with the set playing that
it is playing correctly. There is the lit-
tle matter of the right i.f., for which
the r.f. and oscillator of this set have
been designed. If the i.f. is wrong, the
set won’t track properly. You will get
some stations, but not others. You may
end up with some weird whistles.

A repairman must understand align-
ment, for it plays a big part in the
proper operation of the set.

If you must make a choice—shall you
get a signal generator first, or a signal
tracer—the generator is the most im-
portant for the beginner. The higher in
frequency it goes, the better.

# This article is based on a chapter in Rapid Radio
Repair, a book recently published by the author.

A well equipped service bench. This one is at Radio Peeters, Amsterdam, Holland.

I happen to use a tuned signal tracer
and have developed a different method
of alignment from the conventional.

Instead of aligning i.f. stages with a
generator, I let the broadecast signal of
a local station beat against the local
oscillator of the set (in other words, I
tune in a station) and check with the
signal tracer (tuned to the frequency
that set is supposed to use for its i.f.),
to see if the same signal, at proper
strength, frequency, and quality, ap-
pears at each point of the i.f. circuit,
and at the detector. This is easy to do,
and may be done in the course of other
tests with the tracer—and before needed
repairs in the audio, for instance, have
been completed.

In fact, this method makes it possible
to align a dead set. Any other method
of alignment usually requires that you
hear and measure the final audio output
of a radio; it presupposes that the set
is in operating condition, and that you
are just touching up the alignment as
the last step before finishing the job.

However, if a set comes in with a
defective loudspeaker or output trans-
former, for example, and the customer
wants an estimate, there are likely to be
other troubles in the set, and you want
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to be sure. With this method you can
test the set in every respect right up to
the point of breakdown. And in some
cases I inject a signal in some fashion
into the rest of the set after the break-
down point. For instance, I test the
customers’ loudspeakers by hooking
them to the output from my signal
tracer, which, being tunable in the
broadcast band, serves very well as a
comparison receiver.

While we are discussing the price of
the job, I can be adjusting his various
trimmers so as to perfect the set’s
alignment.

I. f. alignment

Manufacturers’ instructions for align-
ment (by signal generator) call for
injecting the signal at the i.f. tube (sec-
ond or third i.f. if the set has them),
and working back toward the mixer.

My method calls for working from
the mixer back. To put it another way.
one listens in to the desired signal, and
turns the screws that need turning to
clear the road for that signal to reach
the second detector.

Better yet, it is possible to tell
whether a radio is in approximately cor-
rect alignment without making any
connection of any instrument whatso-
ever to the set itself!

How is that?

Every radio, even the tiniest camera-
type portable, produces such a strong
i.f. signal as a result of the gain in the
i.f., that it radiates.

A signal tracer of the tuned type is
a tuned radio-frequency radio (with
meters). It is tunable down to around
100 ke, and up through the broadcast
band.

With one hand you sweep the tuning
dial of the tracer across the i.f. that the
set in question is supposed to use—
above and below that point. With the
other hand you probe with the lead
connected to r.f.-i.f. test on your tracer,
and even outside the cabinct of the
radio you will be able to detect signal at
i.f. (Of course you must be on a station
with your radio.)

Generally I use an unshielded lead
for r.f.-i.f. tracing to get better pickup
than you get with a shielded lead.

Presto! By this method, when the
customer walks in you ecan, in many
cases, turn on his set and in a few
minutes say to him: “The signal is
going halfway through your set. There
is probably no more than such and such
wrong with it. The repair will be § ,
at the most.”

Meantime the set has been sitting
there not making a sound. You can even
mystify your customer by letting him
hear his own little set playing into a
big speaker, often sounding much bet-
ter than the original—and no wires! “Is
that my set playing?” Time and again
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1 hear that, and I explain as well as |
can.

This situation requires that the set
oscillator be working. If it is not work-
ing hut the rest of the set ix, then it can
pick up your signal generator at its
intermediate frequeney. even from a
distance, This is common practice in
repair shops.

A tuned signal tracer eliminates
search in the books for an unknown i.f.
If you get nothing in the 450- to 470-ke
region, you tune down to 262 ke, and in
the case of some old-timers, still lower.
Of course, if the set has been aligned
on a wrong frequency, you may have
difficulties, but wrong tracking will
show up that trouble immediately.

You have no trouble with harmonics
or images, as you do with a signal gen-
erator. You do not disable the osecillator
to align an i.f. stage.

The greatest benefit of all is that you
work with a broadcast signal, not the
400-cycle note, Thus you can check for
distortion, rattles, loss of frequencies,
ctc., while doing the alignment.

The old-fashioned method of align-
ment calls for an output meter across
the loudspeaker voice coil. That method
is still good. However, for years I have
relied either on a vacuum-tube volt-
meter connected to a.v.e., or on the
signal tracer or on my ears.

How about the last? 1 have satisfied
myself that it is practically impossible
to improve on an alignment done by ear.
For one thing, if vou peak a set (elimi-
nate background noise) on a weak sta-
tion, that set must be adjusted to its
maximum gain. This done, all strong
stations ride in perfectly.

The same goes for alignment by
oscilloscope. You may object: What
about high fidelity? How about wide
bandpass sets (AM sets)? The answer
ix simple. A.v.e. action on any r.f.,
mixer or i.f. stage broadens the band-
pass of that stage enough to pass the
higher audio frequencies.

In television it is a different story.
Very wide hands must be passed, and
1.f.s are stagger-tuned. As for FM, I
note that cven the manufacturers are
calling for peaking their i.f.s for
maximum gain nowadays.

A few AM sets have wide bandpass
built in; either by a switch to cut in
and out another winding in an if.
transformer, by a mechanically oper-
ated variable coupling device, or by
using resistors in parallel or series.
Generally speaking, the set is peaked to
maximum in “sharp” position. Then
high fidelity takes cave of itself.

Checking sets with a.f.c.

For experience. and to prepare yon
for some models of television and I'M
sets. it will be a good thing if you get
a chance to work on some sets with
autmatic frequency control. The serv-
ice technician must study these circuits
to understand how they take a voltage
off a discriminator tube (which takes
its signal off at the same point as the
regular detector) and feed it to an auto-
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matie frequency control tube, which has
its plate, or cathode, circuit linked to
the oscillator of the set.

Put simply, variations in tuning on
the dial, away from dead c¢enter on a
station, produce either a positive or a
negative voltage (depending on whether
the dial is set above or below the right
frequency) from the discriminator. This
tube works (at slow motion) just like
the discriminator in FM sets—with the
difference that it produces variable d.c.,
whereas the FM discriminator produces
audio.

The d.c. voltage from the dixcrimina-
tor, applied to the grid of the a.f.c. tube,
varies its plate current. Variations in
current through a tube change its re-
actance. Result: the local oscillator
shifts to approximately the right fre-
quency to beat with the station which is
almost tuned in.

The set will align normally when
a.f.c. is turned off. Then vou have to
adjust the diseriminator so that it will
pull in stations an equal distance above
or below on the dial.

Beginners spend a lot of time screw-
ing series padders in and out. Here are
a few tips. Assume that they are right
all the time (provided the padder is
down in its usual out of sight position
on the chassis). Tamperers play around
with screws on the i.f.'s and tuning
gang mostly. Turn the series padder
only after you have the right i.f.,, and
after the oscillator parallel trimmer
seems unable to correct the tracking
within its normal adjustment range.

Any set on which you cannot peak
the trimmers without the set breaking
into regeneration (squealing, etc.) has
something wrong with it. Exception: I
often find that people have “aligned”
the i.f.'s up near or on the frequency of
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a station around 550 ke, Then anything
is possible. If you have the right if,,
but cannot peak without regeneration,
then the set has something wrong with
it. Examine all the possibilities for un-
desired oscillation (shielding, lack of
bypassing. bad tubes, loop too near i.f.’s,
etc.). That set was capable of maximum
gain without oscillation when it was
built, and you are confronted by a
repairable condition.

Powdered iron core coils (permea-
bility tuned) sometimes develop shorted
turns. Such a coil with shorted turns
loses inductance, not to the tune of so
many turns, but much more. So, you
may come across broadcast band oscil-
lators operating wildly way up in the
amateur, police, and even high frequen-
cies due to a shorted coil. Those are the
times when the oscillator channel of a
good tuned signal tracer will let you
know what has happened and why.

Powdered iron tuning circuits, on the
other hand, do not get out of adjustment
frequently. As in the case of the screws
on other sets, you will profit little by
turning these core screws very much
unless you know that they have been
tampered with.

The problem of alignment includes
many other things for which there is
no space in this article. Like anything
else, aligning becomes easier with prac-
tice. It is possible to go along in a rut
vear after year without seeing how to
save time. I hope this article will come
as something of a stimulus to old-timers
as well as to the younger generation in
our field.

In general: If a radio sct has not
been tampered with, it probably needs
no realignment. Smoke that in your
pipe.

—end—

I

“I guess they’ve signed off for the night”

Supgested by 1. P. Sandlen, Hamilton, Ohio
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TRENDS IN SERVICE LAWS
Legislation appears to be the early sum-
mer fashion in areas faced with tele-
vision service problems. New York City,
as usual, has a bill under consideration
—at the time of writing there was
actually a bill and a half in the offing.

The bill is a modified form of the
earlier Keegan proposition, which would
call for licensing all technicians and
service organizations and would appoint
a city czar to promulgate rules and en-
force them. The near-bill is a proposi-
tion by A. B. Z. Silver, Brooklyn assist-
ant district attorney, to set up a city
agency to hold in escrow funds paid by
television owners on television service
contracts,

Complete records would be kept by
the agency so that if a customer con-
sidered his service organization unsatis-
factory, he could switch the remainder
of his contract period to another one.
Should the contractor go out of busi-
ness {which would be less likely if his
receipts were spread out over the 12-
nionth period) his unexpired contracts
would also be turned over to other
companies. And if a service concern
found it impossible to get along with a
customer, it could also turn in the con-
tract, to be finished by some other
“lucky” service organization.

Rhode Island has actually passed a
licensing ordinance—aimed purely and
simply at the television service con-
tractor. Its text appears elsewhere on
this page.

Other license proposals have ap-
peared at widely scattered points. The
city council of Miami recently rejected
a proposed ordinance which would cover
the construction, installation, and main-
tenance of radio and television appara-
tus. It was submitted by a group called
the Radio and Television Technicians
Guild of Florida, and provided for a
board of examiners, licenses based on
technical qualifications. and inspections
of outdoor antennas by the city’s elee-
trical inspectors. A licensing bill is
being advocated for Wisconsin as well.
Massachusetts proposes the following
for antenna installers:

*Any person installing an aerial or anv device
connected with the operation of a domestic or
business television set shall pass an examina-
tion and shall be registered with the electrical
bhoard of the division of registration.

The board shall pass on all types of antenna
and prices to be charged for the installation
of same.

In New York State, television has
become one of the chief subjects of
legislative debate. After passing one
bill to ban the use of televisers in motor
cars, and another forbidding attach-
ment of antennas “or any other wires”

With the Technician

to any fire escape or to any soil or vent
line extending above the roof of a build-
ing, the Legislature sees the Levine Bill,
which proposes state-wide licensing,
looming up on the horizon. This follows
the O’Connor Bill, described in our May
issue, which was found unconstitutional
in the form in which it was drawn.

The trend would seem to indicate that
a number of acts designed to regulate
or control radio and television servicing
are likely to be passed. Some of these,
like the Rhode Island law, may protect
the television set owner and the honest
technician. Others may increase the
revenue of the municipality enforcing
them. Still others, not ainled at the real
problem, are no doubt destined to annoy
authorities and service organizations
alike till they are either repealed or die
of nonenforcement.

OLD STORY, NEW REASON

New reason was given recently by a
television contract service organization
for going out of business. The Hano
Television Maintenance Company of
New York City suspended operations
because of the failure of dealer clients
to make payments to the company on
the contracts held from them. Dealers
have been protecting themselves against
failure of the service contractor by pay-
ing him in installments, though the
customer almost invariably pays the
full amount at the beginning of the
contract. Mr. Hano stated that back
payments owed by dealers amounted to
about $75,000. and that the situation
was further aggravated by the business
fatlure of six retailers who had used
his company as a servicing agency.
Television set owners would not be
inconvenienced by the liquidation of his
company, Mr. Hano said, as the dealers
could simply transfer contracts and pay
the new contractor some of the money
that his firm was unable to obtain. He
felt that dealers were willing to pay
but were not able to because of being
heavily overloaded with TV stocks.

NATIONAL RADIOMEN MEET

The second meeting of the new na-
tional radiomen’s organization was held
Sunday, March 4, at the Drake Hotel
in Philadelphia. Some discussion as to
the correct name of the body was closed
by confirming the title: National Elec-
tronic Technicians and Service Dealers
Associations (NETSDA).

Distinguished mentbers of the in-
dustry, including the service depart-
ment heads of two of the country’s
largest television set manufacturers
as well as representatives of other
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branches of the radio industry, were
present to wish success to the new or-
ganization. .

Considerable discussion on ovganiza-
tion and membership took place and
plans were laid down for carrying on
educational and promotional work in
that direction.

The third general meeting was held
in New York City, April 1. A charter
for the organization was discussed and
a preliminary draft was referred to a
committee for further development.

The treasurer, Vance Beachley of
Harrisburg, Pa., reported that six or-
ganizations had forwarded membership
dues since the last meeting. The pub-
licity director, Mr. Marshall, pointed
out that a recent report on a radio
meeting in Philadelphia contained mate-
rial which might be considered slander-
ous to the radio technician. The pub-
licity committee was instructed to write
to the reporting organization, pointing
out the adverse effects of such publicity
and urging them to try to hold down
such publicity in the future. Dave
Krantz, of Philadelphia, reported that
the organization emblem was in the
hands of the engraver, and that other
pictorial publicity material for the or-
ganization was nearly ready to turn
over to the publicity committee.

LETTER PROMOTES MEETINGS
The Long Beach Radio Technicians
Association (California) has a system
of keeping members up to date which
might well be copied widely. We have
received a copy of a letter, which is
apparently manifolded and addressed
personally to each of the absent mem-
bers by the publicity director, Harry
Ward. It gives the highlights of the two
meetings of the month and points out
that it would be better for the member
to attend meetings, rather than stay
away and then call other members by
telephone to find out what transpired.

The Association, which believes itself
to be the oldest and largest service tech-
nicians organization in the country, has
elected Hal Meyers president. Other
officers are: Fred Abrams, vice-presi-
dent; Les Huckins. secretary; Clarence
Spencer, treasurer; Harry E. Ward.
head of public relations; and Joe
Martin, technical adviser.

Long Beach is one of the organiza-
tions which issues its own certificates of
qualification. It requires that all tech-
nicians undergo a four-year apprentice-
ship before being issued certificates as
fully qualified technicians.

RHODE ISLAND LICENSE ACT

The State of Rhode Island has
licensed all persons selling television
service contracts. The Act also provides
for a $2,000 hond. The text follows:

State of Rhode Island and
Providence P’lantations
JANUARY SESSION, A.D. 1951

AN ACT Providing for the Licensing of

Sellers of Service Contracts for the

Maintenance and Repair of Radios

and Television Sets.

It is enacted by the General Assembly
as follows:

RADIO-ELECTRONICS for
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SECTION 1. No person shall engage in
the business of selling service contracts
for the repair and maintenance of
radios, and television sets within this
state without having first obtained a
license therefor from the department of
business regulation in the manner here-
inafter provided.

SEC. 2. The department of business
regulation is hereby empowered to
‘orant licenses to persons engaged in
the business of selling service contracts
for the maintenance and repair of
radios and television sets. It shall be
the duty of said department to provide
such regulations and rules for the con-
duct of such business as shall be neces-
sary to effect the intent and purposes
of this act.

SEC. 3. The fee for such license shall
be $2.00 per year and shall be paid to
the general treasurer for the use of the
state; and each person so licensed shall
give to the general treasurer and his
successors in office a bond, with two
sureties approved by said general treas-
urer in the sum of $2,000.00 with condi-
tion for the proper discharge of the
gservices which he may perform by
virtue of such license.

SEC. 4. Every person who shall violate
the provision of the foregoing section
shall be fined not exceeding $500.00.

Sec. 5. This act shall take effect upon
its passage and all acts and parts of
acts inconsistent herewith are hereby
repealed.

PRSMA PICKS NEW OFFICERS

The Phiiadelphia Radio Service Men's
Association has elected James Daly,
{former secretary, to the presidency of
their association, to fill out the un-
expired term of Tom Middleton. Mr.
Middleton plans to start a service busi-
ness of his own in Miami, Florida.
William Hume was elected to fill Mr.
Daly’s place as secretary.

NEW YORKERS JOIN NETSDA

Radio service technicians of New
York voted their organization, the Em-
pire State Federation of Electronic
Technicians’ Associations (ESFETA),
into the new national radio service fed-
cration, the National Electronic Tech-
nicians and Service Dealers Associa-
tions (NETSDA), confirming a tentative
decision made at an earlier mceting.

The decision to join the national fed-
cration was the most important business
of the annual ESFETA meeting, which
was held at the Arlington Hotel, Bing-
hamton, New York. Twenty-five mem-
bers were present, representing eight
associations.

Other business included special meas-
ures to protect the rights of member
associations of the State Federation
who might not wish to join the new
organization, a discussion of the licens-
ing situation, financial measures, and
notice of constitutional amendments.

Officers elected for the 1951 term
were: President, Wayne Shaw, Bing-
hamton; vice-president, Sid Gent, Endi-
cott; recording secretary, Ed Fisk,
Rochester; corresponding secretary,
Don Lissow, Rochester; treasurer, Ben
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de Young, Ithaca. Jack Wheaton, Sam
Marshall, Ken Brunneman, and Sid
Gent were appointed delegates to the
national organization.

OHIOANS DISCUSS SAFETY

“Safety in Your Store” was the theme
of the Columbus, Ohio, Associated
Radio Service Dealers’ March meeting.

The discussion was led by members
Fred Oberle, Don Blazer, and George
Dylkes, each of whom had prepared an
individual paper on the subject. In this
manner subjects were brought out that
many members admitted they had never
thought of.

- 4B

PROTESTS OPS APPOINTMENTS

Television Associates, Inc., of Wash-
ington, D. C., at a recent meeting pro-
tested the reported appointment by the
Office of Price Stabilization of a group
composed solely of distributors to rep-
resent the TV service industry on
pricing problems. The organization is
working individually and through the
National Electronic Technicians and
Service Dealers Associations to secure
representation for the service industry
at all governmental hearings where
their interests are involved.

About 200 persons, representing some
60 firms, attended the meeting.

Tubeless Oscillator
Covers Audio to 2 me

By EDWIN BOHR AND HAL FRENCH

lator—a variation of one used in

a telemetering circuit—generates
signals from low audio frequencies
to well above 2 me. To appreciate its
simplicity, you need only to look at the
diagram and photograph. Its compon-
ents are a transistor, two resistors,
switch, a tuned circuit, and a 22.5-volt
battery which delivers less than 1 ma
to the circuit. The simplicity of the
transistor oscillator is one of its best
selling points. Just try to design a
vacuum-tube oscillator which uses so
few components and requires such low
battery power.

The absolute frequency range of the
oscillator range depends upon the Q of
the tuned cireuit and certain other fac-
tors. The L-C circuit may be variable
so that the output frequency may be
tuned. For example, the secondary
winding of an antenna coil and a 365-
wnf variable capacitor may be used to
cover the broadcast frequencies, or one
side of an i.f. transformer may be used
to produce a fixed frequency at 456 ke.
The oscillator is modulated by tran-
sistor noise or hiss. Its signal tunes
broadly on a receiver because of the
wide sidebands produced by the hiss.

A 2-terminal oscillator sustains oscil-
lations because of its negative resist-
ance characteristics. Because a tran-
sistor can be made to exhibit this char-
acteristic, this tubeless 2-terminal
oscillator is possible.

In a conventional or positive resist-
ance, the voltage drop across a resistor
varies directly as the current as shown
by the familiar Ohm’s law formula
E = IR. Positive resistance absorbs
power from an L-C circuit and damps
oscillations. If it were not for this ef-
fect, an L-C circuit would oscillate in-

THIS wide-range tubeless test oscil-
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definitely after being excited.

In a negative resistance, the voltage
drop decreuses as the current inereases.
It contributes energy to the natural pe-
riod of oscillation by causing heavier

A rear panel view of the oscillator.

current to flow through the tuned cir-
cuit as the voltage decays. Such cir-
cuits will sustain oscillations only as
long as the value of negative resistance
is greater than the positive resistance.
Therefore, it is necessary that high-Q
tuned circuits be used—particularly if
one set of components is used to cover
a wide range of frequencies.

EMITTER

COLLECTOR

TRANSISTOR 4.7K

22.5¥
+
Fd

Circuit of the wide-range oscillator.

TUNED CIRCUIT

Commercial sockets were not avail-
able for the Bell Laboratories transistor
used in the circuit so we used the make-
shift mounting shown in the photo.

1*“Transistor Oscillator for Telemetering,” Frank
Lehan, Electronics, August, 1949, page 990,

—end—
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Handling Test Leads

Unimpressive but

important,

they

can help

you make better use of your test equipment

on’t lose your time and risk your

temper by neglecting your test

leads and prods. They are the

eyes and ears of your test equip-
ment—its only means of making con-
tact with the world outside. Yet how
niany technicians pay little or no atten-
tion to these essential accessories, and
so lose time—and prestige in the eyes
of their customers—by trying to do
their work with ragged, tangled, un-
kempt-looking leads.

You can even have real trouble be-
cause of beat-up leads. I have seen a
so-called service technician remove
an output transformer—drilling and
punching out two rivets to get it off
the speaker—simply because his test
lead was broken inside tke insulation
where it connected to the pin jack at
the instrument end, and so indicated
an open primary. Frayed braid on co-
axial leads can short the lead, giving
false short indications, and sometimes
causing real damage in certain rectifier
and other circuits.

System will help in handling your
test prods. A single instrument may

P’hoto A—Use a 6-inch length of No. 4
rubber covered wire to make a very
simple test prod. Remove the insula-
tion from both ends and grind one end
to a point. Solder a piece of flexible
wire to the other end and cover the
joint with tape.

1’hoto B—Various types of commercial
test leads are available. These have in-
sulated handles and are fitted with ba-
nana plugs. These plugs will fit various
types of jacks, such as pin jacks, spade
jacks or alligator clips, which can be
mterchanged as required.

By H. LEEPER

have several of them for various ap-
plications.

You can save time by placing them
so they can be reached easily without
fumbling through a nest of cables for
the correct lead. There will also be less
chance of plugging in the wrong lead.

The photos below show some hints—
gathered from the author’s experience
—-on the care and handling of the hum-
ble test lead.

I’hoto C—Some types of test prods can
be fitted with low-current fuses to pro-

tect the instrument. For some tests

using leads only, protect the building
fuses by using a 3-ampere fuse in the
test prod.

Photo D—A plastic telephone cord cov-
ering (obtainable at the dime store)
will keep the test leads from twisting
and getting tangled. Leave enough open
wire at the ends for easy testing.

I’hoto E—If the meter is connected to
the set under test for some time, as in
checks for intermittents, a snap switch
in one test lead may be convenient for
starting or stopping the test at various
times without disturbing the chassis.
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Photo F—A piece of TV ribbon line
with c¢lips on the ends is convenient for
attaching a receiver output transformer
to a PM speaker which is left in the
cabinet. Do not use such leads in circuits
carrying high voltages.

Photo G—A towel rack about 18 inches
long mounted near the service bench
wiil hold a number of test leads so they
are easy to find, easy to get at, and
do not get rubbed and dirty.

Photo H—Use a metal tooth brush
holder to carry needle point prods and
leads in the pocket or kit. The holder
shown is about 7 inches long and an
inch in diameter.

RADIO-ELECTRONICS for
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Electronies and Musie

N THIS final article dealing with
tone generators for electronic musi-
cal instruments, we shall take a brief
look at a few more of the electro-

mechanical methods. In general they
are much more difficult for the individ-
ual constructor to make than the purely
electronic product, but they tend to be
more reliable once they are in working
condition.

Electrostatic generators

The electrostatic system of tone gen-
eration is used in the Compton Elec-

ROTOR

STATOR ‘!
’/’- e ——— )
L1 S
- .l TO SCOPE
L+
e — 5
a
b

TFig.1—Varying capacitance with amotor
in the circuit of a produces the wave b.

trone, a British instrument which we
hope to be able to descrive in full in a
future article. It is also the basis of
most amplified reed systems, including
the Wurlitzer, which we will explain
fully at a later date.

Electrostatic pickups are based on
the simplest principles of capacitance.
A capacitor is a pair of conducting

* Audio Consultant New York City
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surfaces in proximity to each other,
separated by a nonconductor or di-
electric. When a voltage is applied
between the plates, there is a sudden
rush of electrons from the positively
charged plate to the negative one
through the voltage source. Once all the
electrons that can rush have rushed, the
capacitor is charged—there is an excess
of electrons on the negative plate and
a scarcity on the positive.

The crucial point here is that the
number of electrons that make the rush
is determined by the magnitude of the
applied voltage, the character (good or
bad insulating properties) of the in-
sulation between plates, the distance
between the plates, and the area of the
plates themselves. To distill things
further, if the d.c. voltage and the di-
electric remain the same, the area of
the plates and the distance between
them determine the magnitude of the
initial current flow.

Now let us set up a laboratory ex-
periment such as we have pictured in
Photo A and diagrammed in Fig. 1. A
variable capacitor with its plates fully
meshed is connected to a resistor and
battery in series. The moment we con-
nect them there is an initial rush of
current from the positive plate through
the battery and the resistor to the nega-
tive plate. In a small fraction of a
second the capacitor charges fully and
the current flow comes to a gradual
stop.
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Part XII—Electrostatic mechanisms
used in electronic tone generators

By
RICHARD H. DORF*

Now we give the capacitor shaft a
half turn or so. The area of the rotor
which is between the stator plates is
now smaller—there is less capacitance,
just as if we had lopped off a piece of
the rotor plates. Some of the electrons
on the effectively smaller rotor plates
are now crowded off and return through
the resistor and battery to the stators,
creating a little rush of current through

resistor and battery in the opposite
direction to the original charging
current.

We will find, in fact, that every time
we rotate the rotors and change the
capacitance, there will be this rush of
current, its direction depending on
whether we decrease the capacitance
(discharge) or increase it (charge).

Now we haul a motor out of the
stockpile and connect the shaft to the
shaft of the capacitor. When we start
the motor the capacitor’s rotors begin
whirling at the same speed as the motor.
And with each revolution the capaci-
tance reaches a minimum (plates un-
meshed) and a maximum (plates fully
meshed). As a result, current through
the resistor and battery reaches a maxi-
mum, first in one direction, then in the
other. In fact, the current takes the
form of a.c. In the actual experiment
shown in the photo the resistor was
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15 megohms, the d.c. supply 90 volts,
and the capacitor a 10-30-pus unit. The
current through the resistor created a
very small a.c. voltage, too small to
measure. Since the motor shaft drove
the capacitor at about 900 r.p.n., the
frequency of the a.c. was equal to the
r.p.n. divided by 60 (to reduce it to
revolutions per second), in this case
15 r.ps. or cycles. It was fed to the
vertical input of an oscilloscope and
the waveform appears in Fig. 1-b.

It is obvious that the waveform in
Fig. 1-b is not a sine, but since the a.c.
was at an audio frequency it could
easily be heard when a pair of head-
phones were placed across the output of
the oscilloscope amplifier. The wave-
form depends only on the shape of the
capacitor plates.

With that in mind we can design
electrostatic generators to order, in at
least two ways. The first involves vary-
ing the effective plate area. The specific
method is taken from L. E. A. Bourn’s
Patent No. 2,522,923, though Bourn’s
method is presented here ouly in bare
principle.

o

3

A STATOR RING PLAVIN; KEYS

b

T0 OTHER
STATOR RINGS

TO ALL ROTORS

+
POLARIZING VOLTAGE
[

Fig. 2—Rotor « and stator b of one
patented electrostatic instrument..The
electronism at ¢ is the input amplifier.

Fig. 2 shows the two necessary parts.
A disc of insulating material at b has
five annular rings of metal mounted on
it. The rings are shown as the shaded
push-pull sawtooth-shaped parts. This
is the stator disc. Notice that the outer
ring of the stator has 32 waveforms on
it and each inner ring half the number
of the next outer one. Each stator ring
is electrically connected through a play-
ing key to the grid of the first amplifier
tube, as in ¢ of Fig. 2.

The rotor appears in «. It is composed
of a network of rigid wires mounted on
a rim. The solid radial lines in the
drawing represent the wires. All the
wires are connected together and to the
positive end of the polarizing potential,
as shown in ¢. The rotor is placed
parallel to the stator and very close to it.

Notice next that in the rotor there
are radial wires of five different lengths.

The result is that the outer group num-
bers 32—the same number as the wave-
forms on the outer ring of the stator—
and that their spacing is exactly the
same as the stator’s waveforms. The
same holds true for each of the four
inner rings.

Now let us set the mechanism in
motion. When it is standing still, there
is a constant capacitance between each
wire of the rotor and the portion of an
annular stator ring which faces it. As
the rotor turns, each stator wire scans
its wave pattern opposite. When a wire
faces the wide portion of the waveform
the capacitance is great; as it goes
toward the narrow part the capacitance
decreases. We thus have five continu-
ously varying capacitors. Because of
the 2-to-1 relationship in the number of
waveform patterns and rotor wires be-
tween each ring and its neighbor, the
outer ring’s capacitance varies fastest,
the next half as fast, and so on.

We thus have a mechanism and a
circuit for refining the results obtained
in our laboratory expeviment. Because
of the waveshapes on the stator, we
can, by closing the appropriate playing
switches, get from the output of the
tube a note of the scale in sawtooth
form over a range of five octaves. The
speed of the disc determines what note
it shall be. By providing twelve such
dises, each rotating at an appropriate
speed, we can make available five full
octaves of notes. By placing six or seven
annular rings on each rotor we can,
with twelve discs, produce six or seven
octaves.

The sante trick can be attacked from
another angle. In Fig. 3 we have a disc
with a scalloped edge. Close to its edge
and facing it edgewise is a small elec-
trode. Connections are as shown in the
figure. Now, as the disc rotates, its
metal edge alternately approaches and
draws away from the pickup electrode.
The resulting capacitance between the
two varies, and again an audio voltage
appears across the resistor.

The electrostatic method has also
been used extensively to make “electric
pianos” and amplified reed organs. The
method for a piano is illustrated in
Fig. 4-a. A pickup serew is mounted
close to the string and the polarizing
voltage is connected. As the string vi-
brates, the capacitance between it and
the string varies at an audio rate and
there is output across the resistor. In
an amplified reed organ the pickup
serew is placed close to a seiected por-
tion of the vibrating reed as in Fig. 4-b.

FM organs

Electrostatic systems have the disad-
vantage that high voltages are used on
more or less exposed parts of the mecha-
nism, with consequent danger of shock.
The high voltage is desirable even
though a lower voltage will work be-
cause of a second disadvantage, the sys-
tems susceptibility to hum pickup due to
the high impedances involved. Higher
voltage means higher signal-to-noise
ratio.
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The fact that electrostatic pickup de-
pends on variations in capacitance im-
mediately suggests another approach
which eliminates the high voltage and
can greatly reduce hum—using the vari-
able capacitance to vary the frequency
of an oscillator and produce frequency
modulation.

Practical circuits for the purpose will
quickly suggest themselves, especially
for electric pianos and reed organs
which need no electrical keying circuits.
An article describing an FM reed organ
and explaining the design methods can
be found on page 32 of the October,
1948, issue of RADIO-ELECTRONICS.

Record reproductions

One of the grandest ideas in scope
ever kept in mind by the writer-—and
undoubtedly by many readers—is to
make an instrument with a series of
sound recordings as tone sources. If we
could make a record of several ordinary
acoustic instruments, each record con-
taining a single pitch played on a single
instrument, then have all the records
playing continuously, we could select the
output of any record with playing keys
and produce a precise replica of the
sounds of each instrument,

Fascinating as the idea is, it is very
difficult to make practical, although one
fairly well-known kind of organ—the
photoelectric—does, in a sense, use re-
cordings. Obviously the idea is totally
tmpractical with phonograph records, if
for no other reason than that no record
has yet been invented in which a single
groove could be played over and over
again without soon getting unusually
worn. It is fairly practical with mag-
netic records, though the required equip-
ment would probably be voluminous and
expensive.

One inventor, Graydon F. Illsey, of
Omaha, Nebraska, has worked on the
idea in patent No. 2,533,961, using mag-
netic wire. In bare outline, he has a
series of discs, each with a length of
recorded wire mounted in a shallow
groove around its edge. If the organ
has five octaves, there are 61 discs for
each instrument to be reproduced, and
each disc has a recording of one tone.
If there are 10 instruments to be repro-
duced, 610 discs are necessary—each
with its own magnetic playback head.
While there is no reason why the idea

DE
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Fig. 3—Another way of varying capaci-
tance. The shirred disc and the pointed
pickup are the plates; distance hetween
them is varied as the disc is rotated.
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would not work, it would probably not
be cheap to produce!

The same problem rears its head here
as with other rotating-disc ideas—the
fact that the waveforms must be re-
entrant. That is, the joined ends of the
cireular recording must have waveforms
in phase. To put it another way, each
record must contain an integral number
of waveforms. The problem is not diffi-
cult with photoelectric and electrostatic

PICKUP SCREW

2 S
—
ouTPUT
A=
q
? % ouTPUT
—l

Fig. 4—Electrostatic pickup arrange-
ments for amplified pianes a and reeds b.

o7\ R-PIANO STRING
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dises, for they are usually provided
with the necessary patterns by an artist
or draftsman when the original models
and the production dies are made. In
any case the waveforms are visible.

In magnetic records the waveforms
cannot be seen, so another method is
necessary. John Hays Hammond, Jr.,
has given an excellent answer in his
Patent No. 2,475,742, Fig. b shows how
it works.

The note to be recorded is played into
the microphone, amplified, mixed with
supersonic bias, and sent to the record-
ing head. The disc on which the endless
recording is to be made is driven by a
synchronous motor (through a mechani-

probably be placed so that signals could
be erased after unsuccessful tries.) Na-
turally, the speed of the disc and the
frequency of the signal have been cal-
culated in advance.

Any incorrectness manifests itself as
a single point on the disc where the
phase of the monitored signal suddenly
jumps—that is, the reproduced wave,
if sine, might suddenly for one cycle
take on an appearance like that shown
in Fig. 6, and a portion of a cycle is
skipped. In that case the signal con-
tains a large component of a frequency
equal to the rotational speed of the disc.

The invention has a way to check
that. When the switch S1 is closed, the
monitored signal is sent through a filter
which selects one harmonic of the re-
corded sound (actually, of course, it is
not a sine wave) and suppresses all
others. This is followed by an amplifier
and a tuned detector similar to that in
any broadcast receiver. The frequency
of the sound is, naturally, much higher
than that caused by the rotational speed,
so the selected harmonic is modulated
by the once-per-revolution frequency.
The detector demodulates the harmonic
frequency, leaving only the rotation-
frequency component, if any, and passes
the latter on to an indicator. The fin-
ished record can then be judged by the
indicator reading, optimum condition
being no reading at all.

As the finishing touch to our discus-
sion of tone generators, we shall give
complete details next month about the
Stroboconn, an electronic instrument
used for tuning organs (both electronic
and acoustic), pianos, and most other
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Fig. 5—Block diagram of a patented method of making reentrant magnetic

recordings. The disc speed is varied to

cal filter to remove transient speed va-
riations) which may be powered either
by the 60-cycle line or by a variable 59—
61-cycle source.

At the other edge of the disc is a
monitor head which picks up the record-
ing just made and sends it through the
necessary equalizer to one pair of plates
of an oscilloscope. The other pair of
plates is fed a sweep signal triggered
by the same amplifier.

The waveform on the scope quickly
shows whether the track is re-entrant.
If not, the operator simply adjusts the
speed of the motor by switching the
motor to the variable-frequency power
source until it is. (Although Hammond
does not mention it, an erase head would
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get an integral number of waveforms.

instruments, and which can also indi-
cate roughly the harmonic structure of
the notes of various instruments. It is
portable, vet its accuracy is much less
than the hundredth part of a semitone!
(continued next month)

N\

Fig. 6—A sine-wave signal on a non-
reentrant endless record might look like
this at one point on the record’s output.
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EXPERIMENTER'S POWER
SUPPLY

The transformer from an old tube
tester can be used to make a useful
power supply for experimental work.
With the transformer that I have, the
supply delivers 1.5, 2.5, 5, 6, 12, 25, 35,
50, 70, and 120 volts a.c. and d.c. Any
two a.c. and d.c. voltages can be selected
and used simultaneously as long as the
current drain does not exceed the rating
of the transformer.
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If the transformer you select has
more or less than 10 taps, the selector
switches can be changed accordingly.
A 100-600-ohm, 25-watt potentiometer
can be inserted in series with the pri-
mary winding to vary the output
voltage between the taps.

A l4-watt neon lamp is inserted in
series between the common terminal on
the transformer and a pin jack on the
panel. This is used to check paper
capacitors and large micas for shorts
and open circuits. The usefulness of the
supply can be increased by adding an-
other switch in the a.c. circuit, and a
switeh, rectifier, and filters to the d.c.
circuit. These will make it possible for
the supply to deliver four different
voltages simultaneously.

A variable supply such as this is
inexpensive to build and has many uses.
Surplus transformers, for example,
often lack markings to indicate what
windings it has. These are easily found
by first checking continuity of the
various leads, then applying a low a.c.
voltage to any pair which show a low
resistance. If the voltmeter does not
read, the a.c. voltage can be increased
until it does. This avoids the danger
of applying a high voltage to a low-
voltage winding.

A variable d. c. supply is also useful
for determining the optimum operating
conditions for a circuit. Once the circuit
is hooked up, the voltages can be varied
until the best conditions are found. The
permanent power supply for the circuit
can then be designed to provide this
voltage—Frank A. Graulich
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A new approach to
realism in audio
from Puerto Rico

By JACINTO SUGRANES

HE intense search by audio men to

find a way to get realism into

sound reproduction has led along

many paths. One trend has been
toward the use of multichannel ampli-
fiers, in which cach channel has control
over a different part of the audio spec-
trum.

This system is such an amplifier. It
is a 3-channel, all-triode circuit with
each channel ending in a pair of 2A3’s
in push-pull. EKach channel has its own
roll-off frequency control, compensated
phase inverter adjustment, individual
power-tube bias adjustment, and volume
control.

The three channels are fed by a pre-
amplifier which also has a volume con-
trol as well as a variable equalizer for
different types of records. Another pre-
amplifier is used to boost the output of
a variable-reluctance pickup. The power
supply has a built-in line-voltage
selector.

The question is, are all these controls
necessary? “Yes!” is the answer. This
is because there is little standardization
in recordings and in loudspeaker and

| : .
el o
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A top view of the amplifier shows its two chassis and general parts lavout.

pickup performance, and also because of
the differences in room acoustics and
personal tastes.

Usually the weakest link in a high-
quality audio amplifier is in the speaker
system. Even the costliest loudspeakers
are far from ideal. It has so far been
impossible to build a single cone loud-
speaker that has a uniform frequency
response over the full audio range. The
impedance of a loudspeaker varies as
the frequency applied to it is varied.
Usually speaker impedances are given
only for 400 cyecles.

The greatest advantage of using three
channels in an amplifier is that it is no
longer necessary to use high-priced
speakers. By dividing the amplifier out-
put into three frequency ranges and
using different speakers for each range,
cach speaker can be matched for best
results over a relatively narrow band.
This assures optimum speaker perform-
ance over the entire audio range.

In this amplifier the medium fre-
quency channel is matched to the 400 to
1,000-cycle range, which is the same as
that of most monochannel systems. The
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treble channel is matched to about four
to five times the 400-cycle impedance
because the impedance increases with
frequency. The bass channel is matched
to the bass speaker at somewhat below
400 cycles to avoid the resonant peaks
which are so common. This system per-
mits matching at the most favorable
conditions in three acoustic regions,
providing what is perhaps the most
important feature of this amplifier.

Obviously the correct taps to use on
the output transformer will depend on
the particular speakers used. The best
way to determine this is to actually
measure the impedance of each speaker
over the range it must cover, and choose
the taps accordingly.

The schematic of the amplifier is
shown in Fig. 1. Each of the three chan-
nels is similar both in design and con-
struction to the others, except for slight
variations in the values of some of the
components. Besides the 2A3 push-pull
output stage, each channel has one 6N7
double triode which acts as a voltage
amplifier and phase inverter, and one
12AH7 resistance-coupled amplifier.

RADIO-ELECTRONICS for
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The voltage outp® ts at the two plates
of the 6N7’s must be 180° out of phase
to feed the 2A3 grids. The phase inver-
sion is obtained by tapping a voltage-
divider circuit connected in the plate of
the first half of the 6N7. All three chan-
nels are similar in this respect. Poten-
tiometer R6, in series with R5 and R7
and shunted by C8, acts as a tone
equalizer for the phase-inverted voltage.
Adjusting R6 balances the signal volt-
age on the grids of the two output
tubes. Once the adjustment is made,
the potentiometer is locked. The volume
control for each channel is in the grid
circuit of the first half of each 6N7
tube,

The input circuit

A 12AH7 voltage-amplifier stage pre-
cedes each of the 6N7 phase inverters.
Each of these stages has a 100,000-ohm
resistor in both the plate and cathode
circuit to make up the total load of the
tube. The resistance in the cathode gives
the stage a large degree of negative
current feedback. Further negative
feedback is ohtained through a plate-
to-cathode network consisting of R3,
R4, C5 and C6 in the treble channel and
similar networks in the other two chan-

B+5

nels. In the treble and bass channels
these serve also as frequency-discrimi-
nating circuits by the addition of C7
and C9. With R3 and R8 made variable,
the low frequency turnover and the
high-frequency roll-off may be preset
at will. The diagram shows another
feedback loop to the grid of this stage
from the secondary of the output trans-
former. A 100,000-ohm resistor is in-
dicated in this loop, but the actual
value will depend on the impedance of
the speakers used, and a little cut-and-
try may be necessary.

The leftover half of the 12AH7 volt-
age amplifiers is used as a common
stage to feed all three channels. The
plate and cathode resistors of this stage
have a relatively low value and the
cathode is heavily bypassed. The output
of this stage may contain voltages of
higher than audio frequencies, and these
must be filtered out. The choke-capaci-
tor filter L1-C4 serves this purpose.
L1 should not be less than about 80
mh and the capacitor should be about
.001 uf.

The input circuit to this common pre-
amplifier stage has the over-all volume
control R1 as well as a record equalizer
made up of R2, C1, C2, and C3. A loud-

ness control is used in series with the
2-megohm volume control R1. This is
nothing more than a compensated con-
trol which keeps the balance between
highs and lows regardless of volume
level. R1 is then used to preset the
volume level so that the amplifier will
not be overdriven on loud signals. To
design and construct a compensated
control is rather tedious and we use a
commercial product (Livingston) which
has a good characteristic for this pur-
pose. However, this control is a refine-
ment that can be omitted, if not desired.

The magnetic pickup we use is a
Pickering which is coupled to its pre-
amplifier through an input transformer.
The two primary coils of the trans-
former (in this case, a Shure micro-
phone cable transformer model A86A)
are connected in series. If these coils
are connected in parallel, the low tones
are too predominant. The secondary
feeds directly to the grid of the G-E
preamplifier, which is slightly modified
to suit the pickup-transformer combina-
tion. These changes consist of simply
removing the resistance-capacitance net-
work in the input circuit of the ampli-
fier, and establishing a feedback loop
between the two plates of the 12SC7
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Fig. 1—Schematic of the three-channel amplifier. While the |2AH7\ |25c7
circuit is rather elaborate, the use of three channels pro-
vides full control over the entire audio spectrum. Metering 250/|0w =
circuits enable adjustment for optimum performance.
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with the 360,000-ohm, .001-uf combina-
tion.

Because 2A3’s in push-pull must be
carefully balanced for best results, the
circuit is designed so that the bias is
adjustable on each pair of output tubes
and the plate voltages are metered for
making the adjustment. The meter is
connected to measure the d.c. voltage
drop across both halves of each of the
three output transformers. (This method
assumes that the two halves of the out-
put transformer primary have equal
d.c. resistance. This is usually the case
only with the more expensive types of
output transformers. Measuring the
plate current is more accurate because
changes in the voltage drop will be
small even for fairly large changes in
piate current.—FEditor)

The heater supply for the two
12AH7’s and the 12SC7 is direct cur-
rent. The heaters of these tubes are put
in series and form part of the self-bias
resistance for the 2A3’s. By this simple
expedient, one circuit does two jobs.
Direct current for the heater is im-
portant in these early stages to keep
hum at a low level.

Power supplies

The power supply for the amplifier is
built on a separate chassis, as indicated
by the photos. The two chassis for the
amplifier and power supply are each 11
x 17 x 3 inches. These are mounted side
by side on a steel frame and a single
Ys-inch metal panel, 12 x 37 inches,
holds the meters, pilot lamps, and all
controls.

The normal plate-current drain of the

amplifier is about 250 ma, so the power
transformer should be capable of sup-
plying at least this current with a little
to spare. We had no such transformer
available when building the supply, and
used two 200-ma transformers in the
hookup shown in Fig. 2. The rectifier
filaments are in series with each other
and with the 5-volt windings of the
power transformer. This protects the
power transformers in case one of the
rectifier tubes should burn out. The 5-
volt heater windings must be phased
correctly when the circuit is wired up.

The rectified current is fed through
a series of filter sections, and voltages
are tapped off from these sections for
appropriate stages of the amplifier. The
plate-current load of the amplifier is
metered with a 500-ma d.c. instrument,
and the meter is protected by a lz-amp
fuse. The input circuit to the power
transformers includes a 350-watt line-
voltage selector of the autotransformer
type which permits variations from 80
to 150 volts a.c. This can be omitted if
the line voltage variations are not large
enough to affect the amplifier’s opera-
tion. The a.c. input voltage is also
metered, and two fuses protect the
transformers.

The layout

The front panel photo shows the lay-
out of meters, switches, and controls.
The power supply is behind the left side
of the panel. The a.c. voltmeter and the
plate-load-current meter are at the top
of this half of the panel. Three fuses
and two pilot lights are in a row at the
bottom, and halfway up are the oN-OFF

The wiring under the chassis is neat. The amplifier chassis has only three
ground points, one for each channel. Terminal boards simplify the wiring.

7V TO 243 FiL TRANS (61
>
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Fig. 2—Circuit of the power supply of the amplifier. One transformer may be

used to replace the two shown

if its current rating is sufficiently high.
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switch and the
switch.

The bottom row of controls on the
amplifier side of the panel includes the
phase-inverter-control and the bias-con-
trol potentiometers for each of the three
channels. These six controls are all
supplied with locking devices. Below
these controls, at the very bottom of the
panel, are three pilot lights. The one at
left (greei) indicates when the treble
channel is on; the middle (amber) rep-
resents the medium channel; the one at
right (red) is the bass channel lamp.

The three toggle switches in a row
directly above the row of phase-in-
verter and bias controls are d.p.d.t.
switches used to connect the plates of
the output tubes in parallel for bal-
ancing and for switching in the pilot
lamp of each channel. The two small
knobs directly above the toggle switches
are on the roll-off frequency setter in
the treble channel (at left) and the
bass turnover control.

The row of three controls just below
the meter are the volume controls for
the three channels. The meter on this
half of the panel is the 1-ma unit used
to check the voltage drop across the
transformer windings. The three con-
trols to the left of this meter, which
are arranged in a triangle, are (from
left to right) the general volume con-
trol, the record equalizer capacitor se-
lector switch, and the record equalizer
adjuster. To the right of the meter ix
its selector switch, the radio—phono se-
lector toggle switch, and the compen-
sated gain control. The three pilot lights
on each side of the meter light up to
show which output plate circuit is be-
ing metered. The meter selector switch
also chooses the appropriate light.

The top chassis photo indicates the
general layout of the amplifier. The
power-supply layout is not at all critical
and wiil depend largely on the size and
shape of the transformers and chokes.
The amplifier chassis layout is simpli-
fied by the fact that the three channels
are nearly identical. Here it is im-
portant to use short leads and to shield
the low-level signal carrying leads.

In the second part of this article we
shall discuss the operation of this de
luxe amplifier and how to adjust it to
get the most from it.

line-voltage selector

Materials for amplifier

Resistors: 2—100, 1—750, 2—1,000, 2—2,200, 4—3,300,
4—8,200, 4—18,000, 1—33,000, 2—68,000, 20—100,000,
1—120,000, 1—150,000, 7—270,000, 1—360,000, 2—470,000
ohms, 2—3.3 megohms, i/, watt; 1—27,000, 1—33,000,
1—220,000 ohms, | watt; 6—720, 1—30 ohms, 5 watts;
1—20,000 ohms, 20 watts; 3—10,000, 4—250,000, 1—

500,000 ohms, |— 2 megohms, potentiometers; 3—160
ohms, 5 watts, potentiometers.
Capacitors: 1—.0001, 1—.0005 4—.001, 2—.003, 2—

005, 10—.02, 4—.05, 1—0.1 uf, 600 volts, paper; 4—50
nf, 25 volts, 7—50 nf, 150 volts, 6—8 uf, 600 volts,
electrolytic.

Inductors: 2—800 volts, c.t. power trensformers with
S-volt and 6.3-volt windings; 6—2.5 volts, filament
transformers; 1—I5 h, 500 ma, I—15 h, (20 ma,
chokes; 1—80 mh, choke; |— microphone transformer
{Shure A-66-A or equivalent}); 3—audio output trans-
formers, push-pull 2A3's to voice coil; |—line-voltage
selector {optional),

Miscellaneous: |—125C7, 2—I12AH7-GT, 3—6N7, 6—
2A3, 2—5U4-G, tubes and sockets; Il—pilot lamps
and assemblies; I—I1 ma, 1—500 ma, d.c. meters;
|—I150-volt a.c. meter; 2—5-amp, |—I-amp fuses and
holders; 3—d.p.d.t., 3—s.p.s.t., |—é position, 2-gang

“ switches; chassis, hookup wire, assorted hardware,

[concluded next month)
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Audio Feedback Design

Part VIII—Negative feedback as a
regulator of both output and input

By

GEORGE FLETCHER COOPER

N THE earlier articles of this series
we have seen how the use of negative
feedback makes the properties of an
amplifier depend more on the be-

havior of a passive network than on the
behavior of the amplifier itself. Since
the “passive network” is usually just
a couple of resistors, with no distortion
and no frequency dependence, the over-
all circuit gives a flat distortion-free
response. Very often, though, that in it-
self is not enough. For most readers,
though not for most amplifiers, the
probable load is a loudspeaker: If you
get the cone vibrating nicely and then
cut off the input you have a coil moving
in a magnetic field and thus acting as
a generator, so that the impedance seen
by the coil looking back into the am-
plifier is important. I confess freely
that I have never discovered just what
musical instrument can produce the
sounds which make this important to
the hi-fi boys; but that idea is un-
American, not cricket, or like ordering
a certain soft drink in a Bordeaux bar.

Right or wrong, output impedance
control is usually considered part of
the job of a feedback amplifier. In quite
a different connection, so is input im-
pedance control. The commonest ex-
ample of this is in voltmeter and oscil-
loscope amplifiers, when we wish to
avoid loading down the circuit to which
the amplifier is connected. Nine times
out of ten a cathode follower, which is
just a stage with a feedback B of 1,
is used.

Before we consider the amplifier as
a whole, it is rather instructive to see
what happens to a single tube with
feedback. For an example which is rea-
sonably typical, I have drawn in Fig.
1 the characteristics of a 6AQ5 tube: a
miniature which will give you 3-4 watts.
It is a pentode, and at the standard
working point, E, — E_ = 250 volts,
E, —-12.5 volts, I, = 45 ma, the trans-
conductance is about 4,000 jmhos and
the impedance about 50,000 ohms. This
last figure is the real problem: the op-
timum load is 5,000 ohms, so that if you
transform down to use a 15-ohm loud-
speaker, the speaker will be looking
back at 150 ohms. It might as well be
an open circuit, as far as damping down
speaker resonances goes.

Let us see what happens to the tube
characteristics if we apply negative
feedback. To make the calculations
easy, let us apply feedback of %40 of
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the plate voltage to the grid. Starting
at the point E, = 10, E, = 300, let us
reduce E, to -5 volts; then if E, drops
by 50 volts we shall feed back +5 volts
to the grid, and we shall be on the same
E. line as the starting point. Similarly,
the point E, =-10, E, = 300-100 is on
this E; — 0 line.

The resulting char.cteristic is drawn
in Fig. 1: I've drawn the feedback tube
curves as broken lines. Forget that I
said we had a pentode and you will see
that the new characteristics are those
of a triode, with an impedance of 2,100
ohms at the original working point. If
you connect this plate-grid feedback
around a pentode and put it in a black
box, anyone measuring the character-
istiecs will think they have a triode.
There is only one difference: you can
swing this triode down to a plate volt-
age of 50 without running into grid
current; the corresponding limit when
the screen and plate are joined together
is about 170 volts.

The results of Fig. 1 are well worth
a closer study. In the area below E, = 0
there is no grid current, because the
feedback circuit will be an a.c. coupling.
A pentode with negative feedback of
this kind has the same characteristics
as a triode, including the triode positive
grid region, but you can work over the
whole set of characteristics without
grid current trouble. I stress this be-
cause I have just had a letter from a
British reader who doesn’t believe that
tetrodes can sound as good as triodes.
Cast your eye over those curves, they
are better than triode curves! Maybe
we should call the feedback triode Bit-
ter Rice.

We can, to some extent, reverse this
effect. A typical triode characteristic is
shown in Fig. 2. This triode has a mu
of about 50, and an impedance of about
20,000 ohms. By putting in a cathode
resistor of 2,000 ochms we can make a
change of 1 ma in the plate current feed
back 2 volts to the grid. The effect of
this is shown in part by the broken
lines on Fig. 2. These are part of the
characteristics of a ‘“black box” tube
having an impedance of about 105,000
ohms, which is getting on toward the
pentode class. If you need a pentode,
and only have a triode handy, this is
one way of making the circuit think it
sees a pentode.

These two examples of modified tube
characteristics have heen considered
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impedance of an amplifier circuit
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Fig. 1—Negative feedback from plate
to grid makes the 6AQS’s characteris-
tic (shown in solid lines) look like
those of a triode tube (broken lines).
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Fig. 2—Negative current feedback will
alter the curves of a triode so they
will take on the high-impedance char-

acteristic of a pentode (broken line).
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Fig. 3—Voltage feedback network used
for calculating the output impedance.

because they provide a useful back-
ground to the general discussion of am-
plifier impedances. Ultimately any am-
plifier can be considered as a 4-terminal -
network in a box, and if you don’t look
inside you cannot be certain that it is
not just one tube, with a transconduc-
tance of 1 amp/volt, perhaps! Now we
can turn to the general amplifier cir-
cuit. Fig. 8 shows the general voltage
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feedback amplifier, with input short-
circuited and output connected to a
generator. This generator produces a
voltage E, at the output terminals, and
the current flowing into the amplifier is
I,. The amplifier itself has an imped-
ance of R, and an open-circuit gain,
E./ E, of K,. Notice that we are using
now the open-circuit gain, which will
be quite a lot higher than the usual
loaded gain. For a triode the difference
is 6 db, but for a pentode or tetrode it
may be much more. The feedback net-
work S is assumed to be of such high
impedance that it does not affect the
impedances.

In the output mesh, we have this
equation:

E,-E,=LR,

Now E, = KE, and since the only
input is that provided by the feedback
network E, = BE, or, indeed, -SE,
since E, and E, are the same here.

Thus E, = -K,8E, and we can sub-
stitute in the previous equation:

E +KBE, = LR,
E., R.
or — — ———
I, 1+K.8

Of course E,/I, is the impedance seen
by the generator connected to the out-
put, and if the feedback were absent,
B = 0, the impedance would be R,. With
‘negative feedback the impedance is re-
duced by the factor (1 + K,8,).

FFig. 4—Network using current feedback.

This feedback was voltage feedback.
We could use a circuit like that of Fig.
4, in which the feedback voltage de-
pends on the current in the output cir-
cuit. To keep the formulas very simple,
the resistance across which the feed-
back is picked off will be assumed to be
small, just as before we assumed that
the B network was of infinite imped-
ance. In calculating this circuit we work
in terms of current: the amplifier is as-
sumed to have a transconductance of A,
under short-circuit conditions, so that it
produces an output current of AE, for
an input of E,. When we apply an ad-
ditional current of I, we have a current
of (I, + A.E,) through R, so that the
voltage across the output terminals is:

E, = (1, + A E) R..

The feedback network (including the
small resistor across which E, is pro-
duced) delivers a voltage S8I, to the in-
put terminals, and since the input has
no other supply E, = BI,.

Thus E, = (I, 4+ A,8L)R..

The admittance seen at the output is
I./E, and is

1 1
R, 1+ARB

If there were no feedback (8 =0)

this would be just 1/R,. With current

negative feedback, therefore, the out-
put admittance is reduced by the factor
(14 A B). This means, of course, that
the impedance is inereased by this fac-
tor.

It must be noted that the factor A,
is not the same as the K, we have dis-
cussed, and it is not the same as the
factor K in the (1 4 KB) term we used
in the distortion and gain effects in
earlier articles. This means that we
must make a separate calculation when
determining the output impedance.
When using voltage feedback we must
use the equation

uR
M =

R 4R,
for the gain of the last stage in deter-
mining the gain factor K, but M, = n
for the impedance factor K,. If, how-
ever, the feedback network uses re-
sistors of normal value, we may find it
niore accurate to write
uR/
M =—
R’ 4+ R,
where R’ is the input impedance of the
feedback network. We also ought to
bring the output transformer losses into
R’. Usually this means that K, is about
3 times the usual value of K.

By using positive feedback, the term
(1 4+ K,B) can be made less than unity.
Thus, positive voltage feedback in-
creases the output impedance and posi-
tive current feedback reduces the out-
put impedance. We can mix positive
voltage feedback and negative current
feedback to give a very high impedance,
for example, without losing too much
gain. I should like to devote a lot more
space to this, but it is of rather re-
stricted interest. As examples of what
can be done, I may say that I have one
small amplifier, using a 12AT7, which
has an impedance, at the high side of
the output transformer, of something
around 5 megohms. This is better than
pentode performance. Another ampli-
fier, using pentodes, gives an imped-
ance of 0.1 ohm when designed to work
into a 25-ohm load: this uses positive
current and negative voltage feedbacks.
There are good reasons for these de-
signs: the pentode is needed to get
power at low supply voltage, the
12AT7 to get gain from a single bottle,
and the extreme impedances are
“musts.”

The circuits for giving voltage and
current feedback are summarized in
Fig. 5. F is the feedback voltage in
each case, and a, b, ¢ are voltage feed-
back, d, e, f are current feedback. The
table is a summary showing whether
the feedback should go to cathode (k)
or grid (g) of an earlier stage to be
negative or positive. The plus signs
show positive feedback, the minus signs
negative. Thus in a 3-stage circuit you
must feed back from cathode to cathode
(circuit d) or from anode to grid (cir-
cuit e) to get negative current feedback.

For the sake of completeness I must
mention the bridge feedback circuit. In
this the feedback does not affect the im-
pedance, but having mentioned it I
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should add that I have never seen it
used. Tube impedances are not so con-
stant that anyone wants to keep them
unaffected.

Fig. 5—Skeleton circuits showing six
ways to pick off feedback F. The first
three, a, b, and ¢, are voltage feed-
back; the others are current feedback.

Now let us consider the input imped-
ance. A typical input circuit is shown
in Fig. 6, and although I have shown a
resistor between grid and cathode, this
could be a more complicated impedance.
The biasing arrangements are also neg-
lected. In this circuit, the input to the
amplifier section K is V,, and the volt-
age developed by the feedback circuit
is V., = KBV,. We must have
E(v:E1+E2:(1+K,8)E1 -
and from this we could deduce that the
gain would fall by a factor (14 KfB)
when feedback was added, because we
now need an input of E, to produce E,
at the grid.

The current which flows through R is
given by

I,=E/R=E/R(1+ KB).

So far as any circuit connected to
the input can tell, this current is pro-
duced by E,, so that the input imped-
ance is

E,

o

Table for Feedback Connections

No. of stages Circuit of Fig. 5

o | ¢ | 4 | e
' = 1 1=
2 |21l iles
a— k— k— q—
g M+|g+|g+[k+
k— | g— | g— | k=
. | &5 85| o%

Circuits b and # depend on transformer sense.
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The impedance therefore has been in-
creased by a factor (1 + KB3). This may
be 10 to 100, so that a resistance of 1
megohm, which is all we can normally
use because of gas current in the tube,
looks like 10-100 megohms to the ex-
ternal circuit. The input capacitance is
reduced, too, which is important if you
are using a crystal pickup. Notice, how-

3 I" 9

£12)
4

1

™ s
-

]

Fig. 6—Amplifier input circuit having
series-connected feedback at cathode.

ever, that positive feedback in this con-
nection will reduce the input impedance,
since then (1+Kg) is less than unity.

An alternate way of connecting the
feedback is shown in Fig. 7. The current
which flows into this circuit is

I — E, -E,
°7 R.+R,
Now
E.z = ‘—KBEI
and
E,=E,-LR,.

We therefore have
E, = - KBE, 4+ KBLR,
and
I, (R, + R,) = E, + KBE, - KBLR,,
which we rearrange

In (}{1 + I‘z 4‘ I(Xglll) = }Eu (1 + I(lg),

giving

E, R.
—— =R+ .

I, 14+ KB

The R, term is the impedance of the
external generator, so that the input
impedance, R, without feedback, is re-
duced by the factor (1 + KB) with neg-
ative feedback. As before, if the feed-
back is positive this is an increase in
input impedance. I have seen no uses

Fig. 7—A parallel hookup for feedback.

for this particular connection described
anywhere, but it would seem to be quite
possible to apply negative feedback to
the cathode and positive to the grid to
produce an extraordinarily high input
impedance. The negative feedback
would stabilize the gain so that the
term (1-XK§p) in the positive feedback
equation could be made quite small.

It has been claimed by Griffiths
(Wireless World, March, 1950) that
using Fig. 7 one can get more distortion
reduction than loss of gain, mainly as
a result of changes in the matching con-
ditions at the input. I have not exam-
ined his results carefully, but I do not
like using this circuit since the input
i‘mpedance depends on the value of K.
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In many applications it is necessary

to provide a controlled value of input -

impedance, which involves the use of
the circuit of Fig. 6 with an additional
shunt resistor across the input. Often,
too, we need a good 600-ohm output
impedance, and then a high impedance
shunted by 600 ohms is used.

This has only been a general survey
of the problems of impedance control.
If an amplifier is needed with some spe-
cial impedance properties, a closer
study may be required, but for almost
all jobs the discussion here will be
sufficient. Always the effect of feedback
is to modify the apparent tube char-
acteristics, and it is probably wise to

point out one important thing. If you
turn a tetrode into a triode by means
of feedback, the optimum load is un-
changed: you should not try to match
this “triode.” I have checked this state-
ment very carefully, both with modified
characteristics and by sactual experi-
ment. This is specially important if you
are using a high degree of feedback to
get a low impedance for damping a
loudspeaker, or to get a high imped-
ance for some other purpese. And don’t
forget, if you want a low impedance,
to allow for the resistance of the out-
put transformer windings. This is also
important.
{Continued next month)

Audio V.T.V.M. Measures Millivolts

Many audio enthusiasts who con-
struct amplifiers and experiment with
a.f. circuits have need for an audio
millivoltmeter like the one described
here through courtesy of Cornell-Du-
bilier Electric Corp.

Using a 1-ma d.c. meter, the full-
scale ranges of the instrument are .01,
0.1, 1.0, 10 and 100 volts. The response
is linear, so the standard 1-ma meter
scale is used on all ranges. The 12AX7
is used as two high-gain, resistance-
coupled triodes in cascade. The output
of the second stage is rectified by four
1N34’s in a bridge circuit and fed to
the meter at a level of 10 volts r.m.s.
for full-scale deflection on all ranges.
The power and range switches are on
the panel. Calibration controls R1 and
R2 have slotted shafts and are mounted
on the chassis.

Take the following precautions when
wiring the unit: (1) Return all grounds
to one point on the chassis. (2) Use
shielded leads at points shown on the
diagram. (3) Use a shielded, cushioned
socket for the 12AX7, (4) The range
switch must have ceramic insulation.
(5) Twist heater and a.c. power leads
into pairs and clamp close to the
chassis. Keep them away from the
12AX7 grid leads. (6) Ground the
back cover of R1. (7) Use shielded cable
and plug on the test prod. (8) All wir-
ing should be point-to-point with solid,
insulated hookup wire. (9) Do not leave
out the voltage regulator tubes or filter
choke to save space or cut cost. Without
regulation, the accuracy of the meter
varies with line voltage. When a resis-
tor is substituted for the choke, the
meter is unstable when the signal volt-
age is near the fundamental, harmonie,
or subharmonic of the line frequency.
(10) Mount the unit in a metal case.

To adjust the instrument, break the
B-plus line at A, insert a 50- or 100-ma
meter in series with the plate of the
top 0A2 and the slider on the 2,500-ohm
resistor. Set the slider for exactly 30
ma through the meter. Remove the
meter and re-connect the B-plus lead.

Set the range switch to 100 volts. Ad-
just R1 to approximately one-half scale
and R2 to one-quarter scale. Do not plug
in the probe.

Let the unit warm up for about 5
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minutes. Turn the range switch through
its ranges and watch the meter for any
steady deflection which is an indication
of oscillation, noise, or hum. If there is
a steady deflection, replace the meter
with headphones and identify the sig-
nal. If it is hum, ground the center
terminal of the input jack. If the hum
disappears, it is caused by a strong a.c.
field near the unit. If it does not, it
may be caused by failure to ground one
heater lead, faulty shielding, excessive
lead length between the range switch
and the input grid, or by mounting the
power supply too near the 12AX7.

SHIELDED INPUT JACK

oMV 47K S1w %IQOK/IW 0-1MADC
H] s
900K 8, T
= 100MV Lo
o, CE:
K = < .
e 3 ook fiw | D5,
v 165y
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v 2 5 2
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i 900 32504
ALLI'/-\ 0V a0 B8] 2
l——<
100 25V LK 'S, 23V
W
T
GND CLIP = +300
6.3V 10H./30MA
— == 2.5K/I0W
SHIELDED WMWY
wW A
- 5
1 o
N7VAC
T.S N
v 2loaz
{ AY
7400V SWa-GT /
Continuous crackling, hissing, or

noise is probably caused by defective
tubes, resistors, or capacitors.

To calibrate, set the range switch to
100 volts, R1 to half scale, and R2 to
maximum resistance. Plug in the test
lead and connect it to an accurate 10-
volt a.c. source. A 60-cycle source will
do, but 1,000 cycles will provide better
accuracy. Throw the switch to 10 volts
and adjust R2 so the meter reads ex-
actly full scale. Vary the input from 0
to 10 in 1-volt steps. If the readings
cramp at higher voltages. the second
triode is overloading. Decrzase the set-
ting of R1.

—end—
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A closeup photo of the equipment. The tongue hump and lip opening sliders are
in front, and the contacts for the sliding cavity shorteners project on top.

ELECTRIC
VOICE

This

electrical

analog of

the human vocal apparatus

produces good vowel sounds

By ERIC LESLIE

E ALL used analogics when

we learned radio. Current

flow was illustrated by water

flowing through a pipe. With

a reciprocating pump added, alternat-
ing current was illustrated. Radio
waves were (all too simply) repre-
sented by a stone thrown into water.
Tesla even devised an “‘oscillator” with
a weight for inductance and a spring
for capacitance, with steam (from the
building’s heating circuit) as the source
of power. So successtul was the analogy
that it not only oscillated furiously at a
frequency set by the spring tension and
the weight, but could also be ‘“loaded,”
furnishing power for small workbench
appliances. So we went through elec-
tricity and radio, getting acquainted
with each new phenomenon with the
help of familiar mechanical analogies.
As we learned more about electronics
some of these phenomena turned out to
be far more simple than the analogies
used to explain them. It was by no
means surprising that the analogies
should reverse, and that engineers
should study the action of a vibrating
weight at the end of a spring with the
help of an electrical circuit analogy.
Raudio engineers found it worthwhile to
break down the mass, compliance, and
friction of a loudspeaker into induct-
ance, capacitance, and resistance, when
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studying the action of the cone. Books
have been written devoted to describing
mechanical actions in terms of electrical
circuits. .

The reason that such analogies are
possible is that we can describe the
behavior of both electrical and mechani-
cal circuits with mathematical equa-
tions that look exactly alike. Thus in
one equation the symbol for voltage may
take the place of the symbol for force in
the other; inductance is analogous to
mass, ete. The same applies also to the
equations of thermodynamics, acous-
tics, and other systems so that a circuit
in one of these systems can have an
analogy in any of the others. Engineers
make frequent use of this fact.

The electric voice equipment shown
on our cover is a recent and daring
example of the analog-in-reverse. It was
designed and constructed by H. K. Dunn
and L. O. Schott of the Bell Telephone
Laboratories, an organization which
makes study of the human voice and
human speech one of its chief activities.
Since the human vocal apparatus can be
represented with an electrical analog,
they decided to set un one and feed it
from oscillators which produce signals
electrically equivalent in frequency and
composition to those produced by the
vocal cords. Then if its output were
turned into sound by a loudspeaker,

RADIO-ELECTRONICS for
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sounds similar to those of the human
voice should be produced.

Several attempts to synthetize speech
sounds have been made (see “Manufac-
tured Speech,” RADIO-CRAFT, August,
1939, for a description of the voder, or
vocoder). Voice sounds were analyzed
into their frequency components with
a series of bandpass filters, like those
shown in the illustration of visible
speech equipment on page 235, RabpIo-
CRAFT, January, 1946. Then the fre-
quencies which appear in a given sound
were picked out—usually from a bank
of tone generators—and mixed in the
correct proportions to produce the
sound.

That method dealt with the disem-
bodied sounds, without reference to the
mechanism which produced them origi-
nally. Dunn and Schott started out with
the opposite approach, to produce an
electrical analog of just that speech-
producing mechanism.

The human vocal apparatus, consist-
ing of the throat, tongue, and lips, can
be represented by a cylindrical cavity
about a square inch in cross-section and
about five inches in length. The area
and length of this cavity can be varied
to some extent by the speaker’s throat
muscles. Its size and shape is still
further modified by the back and tip of
the tongue, and by the lips, any or all of
which may be moved to pronounce a
given sound.

The most exact analog of the human
vocal apparatus would be a section of
transmission line, with inductance and
capacitance distributed along its length.
A section of waveguide might be even
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more exact. But at voice frequencies
such models would be too big to con-
struct, so lumped constants (coils and
capacitors) are used.

The vocal cavity is represented elec-
trically by 24 sections of transmission
line. The end sections of these are
shown in the schematic. Sections can be
cut off or added at either front or rear
(or both) of the electrical cavity, vary-
ing the timbre from that of a baby to
the voice of a bass singer.

Two variable inductors serve as the
tongue hump (back of tongue) and
tongue tip. The tongue hump divides the
cavity into two parts, as the real tongue
hump tends to do in speech. A similar
inductor acts as the lip opening. High
inductance in these circuits is equiv-
alent to constricted throat passages and
narrow lip opening; lower inductance
represents wider vocal passages and a
more open mouth. Fig. 1 is a represen-
tation of the human and electrical vocal
tract while pronouncing the phonetic
“u” (as in “rule”). Fig. 2 is the posi-
tion while pronouncing the vowel “ah.”
(The drawings were made before the
forward tongue hump had been added
to the circuit.)

The “larynx” and control circuits
appear at the left end of the schematic.
A sawtooth oscillator and “white-noise”
generator provide, respectively, the
electrical equivalents of voiced and un-
voiced sounds from the vocal cords. An
important part of the circuit is the
inflection control. The human voice does
not maintain exact pitch while pro-
nouncing even short vowel sounds, and
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L J
TONGUE HUMP

[
LIP OPENING

The complete schematic. The cavity sli-
ders close modified telephone jacks,
and the tongue and lip sliders travel
between contacts which are spread by
them to make a good electrical contact.

vowel sounds produced without inflec-
tion sound unnatural and lifeless. Con-
trols are provided to insert either a
rising or falling inflection and to vary
its rate. Means for varying the length
or interval of the sound, and the attack
and decay rates are also provided.
The new electric voice has been
trained to a point where it can pro-
nounce any vowel used in any of the
languages of man, as well as a number
of quite new ones. It can also produce
a number of consonantal sounds, such
as the fricatives f and v, s and z, and
the sounds of [ and », though some of
these require certain additional appara-
tus not shown in the schematic. Work
has been in progress to make it possible
to pronounce more of the consonants,
but has had to give way, for the
moment at least, to projects considered
more vital to the national interest. So
the time when we will have an artificial
voice which can recite “Mary’s Little
Lamb” is still far in the future. Mean-
while the equipment is a valuable de-
vice for studying human speech sounds
and their formation in detail.
—end—

GUIDED MISSILE RECORDER

Magnetic recorders using a metal tape
6 inches wide and 150 feet long will
be placed in the noses of guided mis-
siles to record data that ordinarily
is automatically sent out by radio.
As the rockets penetrate the atmos-
phere above the earth, there is often
difficulty with reception of the automat-
ically transmitted signals. The mag-
netic recorder, announced recently, is
manufactured by United Aircraft for
the Navy’s Bureau of Ordnance.
Weighing only 46 pounds, the machine
can record 200 pieces of information
simultaneously and continuously. The
tape is led into an armored cylinder
that withstands the shock of dashing
into the ground. The tape, played back
through a transcriber, enables person-
nel to make graphs of air pressures,
temperatures, and so on. The device
was developed by the Armour Research
Foundation.


www.americanradiohistory.com

New Design

56|

U. H. F. is The Keynote

of Annual L.

ADIO engineers look to the annual
I.R.E. conventions and exhibitions
for a key to tlie future of elec-
tronic development. This year’s

meeting indicated plainly that the im-
mediate future of electronics is in the
higher frequencies. Egquipment and dis-
cussions aimed at u.h.?. television broad-
casting and at other commercial and
military uses in the ultra-highs sig-
nalled that trend unmistakably.

One of the first signposts pointing
toward the ultra-highs was the ceramic
triode announced by General Electrie,
i.lustrated in Photo A. This tube, only

’hoto A—The new ceramic tube by G-E
which has an output of 1 kw at 900 mec.

Photo B—G-E Engineer H. M. Crosby is
adjusting the u.h.f. velocity modulated
tube which operates at around 500 mec.

R. E. Show

8 inches long, will operate at 1 kilowatt
output up to 900 me. It is designed to be
used, like the lighthouse type receiving
tubes, in a special cavity built for it.

The same company, in co-operation
with Varian Associates, approached the
ultra-highs from the opposite directien,
with a velocity-modulated tube. These
tubes, best known under the Sperry
trademark Klystron, are normally built
for centimeter waves, and the spectrum
between 500 and 1,000 mc looks like
very low frequency to them. But, as it
was possible to get up into the ultra-
highs with conventional tubes by mak-
ing them smaller and reducing element
spacing, so by building bigger it was
possible to get down into the u.h.f. tele-
vision band with a velocity-modulated
tube. The result is shown in Photo B, a
picture of the big tube in place in an
experimental transmitter. The two
large cylinders that look like coiled wire
are just that. They are focusing coils
to control the beam of electrons as it
“drifts” down the tube in regular
velocity-modulation style.

On the receiving end, the little mag-
netron described in our January issue
appeared with means for tuning it over
a band comparatively wide for a magne-
tron. Acting as a rceeiver oscillator, it
is expected to do for u.hf. reception
what the bigger tubes just described
will do for transmission. A demonstra-
tion setup, with the tube, tuning equip-
ment, and a meter to show output
against frequency, appears in Photo C.

Stiil another possible future aid to
u.h.f. television and other receiving cir-
cuits was a miniature traveling-wave

Photo C—Another G-E showpiece was
the miniature magnetron for u.h.f. TV.

Here H. W. A. Chalberg makes an
adjustment on a demoastration circuit.
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tube (Photo D) described by Robert
Adler of Zenith. Means of adapting
standard receivers to u.h.f. were also
discussed. A paper on a u.h.f. converter
for standard television receivers was
read by B. F. Tyson of Sylvania. He
deseribed it as a low-cost design, giving
adequate performance, which should
serve a useful purpose in the early
years of u.h.f. television broadcasting.

For the audio man?

Another component that may have
revolutionary applications is the Plas-
matron, deseribed by E. O. Johnson of
RCA Laboratories. The Plasmatron is
a gas tube that will respond to audio or
low-frequency radio signals. The secret
of this tube is in its two cathodes. The
regular cathode and anode have a rela-
tively low voltage between them, as
shown in Fig. 1. An auxiliary cathode

HELIUM FILLING
Imm PRESSURE
APPROX

MAIN CATH T

=

T I00V
_1_ APPROX
T
A
APERTURE
4 AUXILIARY CATH
Q /
CONSTRICTING
— GRID

SIG IN a MODULATOR

" |

o i}
BIAS

Fig. 1—Diagram of a Plasmatron in a
series feed hookup. Note two cathodes.
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Fig. 2—Plasmatron circuit using grid.

Photo E—The G-string u.h.f. antenna.
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Photo F—Miniature aircraft receiver.

is operated at about 100 volts negative
to the main cathode. Electrons from this
cathode ionize the helium gas in the
tube. Two modulation methods are pos-
sible. In Fig. 1 the signal is applied in
series with the auxiliary cathode, and
the varying electron stream from that
cathode changes the conductivity of the
ionized gas, or plasma, between main
cathode and anode, thus varying the
current in that circuit as well. Fig. 2
illustrates the second method. A grid is
inserted between main cathode and
anode, with the auxiliary cathode still
ionizing the gas. Due to low plate volt-
age and the tube design, the grid does
not lose control, but compels the main
cathode-anode current to follow an
input signal.

The new tube is still in the experi-
mental stage, but very interesting ap-
plications suggest themselves. Most
exciting is the possibility that it might
match a loudspeaker without an output
transformer, the Plasmatron working
directly into a voice coil.

Single-ended push-pull

A single-ended push-pull amplifier
was another paradoxical-sounding de-
vice. Described by Arnold Peterson and
Donald B. Sinclair of General Radio Co.,
it is a true push-pull stage. as shown in
the simplified diagram, Fig. 3. The two
tubes are in series across the d.c. sup-
ply and the load is connected between
the junction point of the two tubes to
the plate supply. In practical circuits
this is done with the help of a special
output transformer. with separate
windings through which the screens of
pentode amplifiers may be fed. The
grids of the two tubes are fed 180° out
of phase, in true push-pull style.

The advantage of the circuit is that
it has a very low output impedance—
between 200 and 300 ohms with high-
perveance tubes. It is conceivable that
high-impedance voice coils might be
designed which would permit this ecir-
cuit to operate without an output trans-
former. The circuit maintains the ad-
vantage of push-pull cancellation of dis-
tortion, and in addition is able to supply
a single-ended load.

Strangely enough for an organization

whose members depend to no small ex-.

tent on commercial broadcasting for
their living, the paper which received
the most lively reception was the Practi-
cal Speech Silencer described by R.
Clark Jones. The paper was sponsored
by the Polaroid Corporation, though the
device is Mr. Jones’ personal invention.
No details were available pending ap-
plication for patent, but the designer
made it known that the equipment de-
pends on the abruptness of the sounds
in speech as opposed to the more con-
tinuous character of a musical program.
A few clearly enunciated syllables suf-
ficed to cut off the program, which
started again after a few bars of music.
Demonstrated with recorded segments
of radio programs, the instrument
brought howls of applause from the
assembled engineers.

An interesting feature was the way
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singing commercials were treated. The
silencer cut them off like speech. Mr.
Jones explained that since the adver-
tiser was especially interested in getting
his message across, the enunciation in a
singing commercial was so clear and
careful a: to be more like speech than
musice, and was silenced, though ordi-
nary songs were not cut off.

More was heard on the G-string, that
fantastically wide-band and inexpensive
high-frequency transmission line origi-
nally reported in RADIO-ELECTRONICS,
May, 1950, and further described in
Samuel Freedman’s article, page 24 in
this issue. Latest application is the
G-string antenna mast shown in
Photo E. The signals travel along the
surface of the mast rather than inside
a cable, then are reflected by the two
flat plates, which, mounted at 45°, send
the waves in a horizontal direction.

Miniaturization methods

More progress was shown in sub-
miniaturization. The Bureau of Stand-
ards showed a 12-tube receiver for air-
craft use which tunes from 190 to 550
ke and has o 135-ke i.f. Its size is shown
graphically in Photo F, where it sits
beside its well-known World War 11
equivalent, and the interior construc-
tion is shown in Photo G.

The Signal Corps exhibited an “auto-
sembly” system of miniature construe-
tion which is almost the reverse of the
printed ecircuit. The circuit is drawn on
a copper-foil covered ceramic plate.

Then the undesired parts are etched off.

Dena a REN

I’hoto H—The miniature d.c. amplifier.
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HERE S HELP-

Now—in 1800 pages
All data, basic knowledge, meth-
ods and theory of Radio, Televi-
sion, Elecfromcs. digested into 32
Sections in complete, quick to
find, easy to read Handbook form.

Plan every operation in Radio-TV and Electronics
with this llhru» set consisting of The Radio Elec-
tionics Handbook and the Video Handbook. These
Handbooks will be your lifelong tools—you will use
them every day on the hoard, at the bénch, in the
licld. Use them for construction, production, in-
stallation, operation—use them for 1d1u>tmz trouble-
shooting, measuring and testing. They will be your
invaluable aid in  rescarch, design,  development,
manutacturing or manteniance., With data and serv-
icing procedurcs complete, they will make your work
tuster, better, easier.

They give complete coverage of everything in Radio,
TV and Electronics—and you will find them casy to
use—everything is presented in plain language—all
terms explained: schematics, working diagrams and

pictures are clearly gllustrated for fast and easy
understanding,
The Radio Electronics Handbook and the Video

Handbook are works of complete authority prepared
by the well-known engineers Scheraga & Roche,
under the direction of William F. Boyce, famous for
the preparation of hundreds of handbooks and man-
uals for the UL S Synal Corps, Navy Communica-
tions., Air  Force Electronics  Section,  Western
Electric Co.. General Electric Co., Bell Labnmmries,
R. C. A, \\l\mn DuMont Laboratories, National
Radio Co. and many others.

These Handbooks are endorsed by leading schools
tor instruction and reference. The arme; services
make them available to their technicians in libraries,
schools and in the field. Engincers, Drattsmen,
Laboratory and Production men in every mdustry
have purchased over 50,000 of these books tor use
in their work.

500 Radio jobbers keep them constantly in stock for
the convenience ot their service and industrial cus-
tomers. These are the most commonly used books in
Radio & TV.

Contents are too Jong and complete to describe here—
so. see them at vour Radia jobber, your bookstore, or
send tor them on free examination. See tor yoursclt
what they will do for you.

SEND NO MONEY
10 DAY FREE EXAMINATION
ne dollar—get
SPECIAL OFFER: ‘;%L"f::‘;’?.%‘:‘;i:‘s:':?.’,:
$10.90.
el 7

I Caldwell 46, New Jersey
Send { ) Library Set (2 books) @ $10.90 |
() Radio Electronics Handbook @

$£5.95
| () Video Handbook @ $5.95

In ten days I will send price plus postage, or I
II will return books postpaid.

{Offer good in U.S.A. and to men in Armed I
IServices overseas only.)

Name . . l

Address

Employed by ... .. .. ... . . ... .. ..... ..
ISave P tage and packing if

you send money NOW Money back on same I

return privilege.
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leaving the circuit in copper lines. Com-
ponents are attached along these lines
by pushing their leads through pre-
fabricated holes in the plates, and the
whole dipped in solder, to produce a
small, rugged unit of excellent con-
ductivity and extreme ease of assembly.

The miniature high-frequency d.c.
amplifier of Photo H is the result of
normal miniaturization plus reducing
the number of parts. The old-type con-
ventional amplifier, beside it, uses at
least 240 parts, whereas the new one
requires only 35. The amplifier was
described by E. L. Crosby, Jr., of Ben-
dix Radio, who pointed out that the new
circuit technique which made this am-
plifier possible, in addition to making
the amplifier smaller, reduced the

chances of component failure, since the
fewer the parts, the fewer the oppor-
tunities for component breakdown. De-
signed at present for radar, the ampli-
fier may find wide application in the
higher frequencies.

The most striking general impression
that a visitor to the show got was that
we are still only treading lightly around
the obscure boundaries of a vast new
era of electronics. The items deseribed
in this article and many other items at
the show seem to be only the basic com-
ponents that may become essential parts
of entirely new systems, the likes of
which we cannot yet fully imagine, We
shall no doubt see our progress into this
new era more clearly at next year’s
L.LR.E. show.

—end—

New Tubes of the Month

As electrostatically focused kine-
scopes will soon be making their ap-
pearance in more and more new large-
screen televisers, it would be well to
review their characteristics briefly.
Three models are now or will soon be in
production by major tube manufactur-
ers, the 14GP4, 17FP4, and 20FP4.
These tubes do not use focusing mag-
nets, but have a special gun design
which allows the beam to be focused
with a  zero-current electrostatic
potential.

The focusing voltage is about 25%
of the second anode potential. It can
be obtained from a bleeder across the
high-voltage supply. This is generally
unsatisfactory because the added drain
on the h.wv. rectifier will drop the pic-
ture tube voltage and the regulation is
poor. A better method is to use a sepa-
rate rectifier, fed from the horizontal
output tube plate. Circuits for doing
this appear in the May issue of RaADIO-
ELECTRONICS on page 27.

The Rauland company has announced
another electrostatically focused picture
tube type which uses from 150 to 350
volts for focusing, but technical data is
not yet available.

A new secondary emission, wide-band
amplifier tube having a transconduct-
ance of 25,000 micromhos and for use at
frequencies up to 200 me is announced
by National Union. Designated as type
5857, the tube is contained in a minia-
ture envelope with a 9-pin base. It is
also useful as a square wave generator,
providing rise times on the order of
.005 microseconds.

The construction of the 5857 is such
that the electrons pass through the
grids in the usual manner and then
strike a dynode. Heve, through second-
ary emission, the current is increased
by a factor of four and proceeds to the
plate. In a sample three-stage, stag-
ger-tuned amplifier, 20 me¢ wide and
centered at 100 me, these tubes produce
an overall gain of 1,200. The same cir-
cuit using 6AKS5’s has a gain of only
47. The tube is intended for radar use
and other special applications, where
its high cost is not important.

RCA has a new flying-spot cathode-
ray tube, the 5ZP16. It is designed for
high-quality video signal generators. A

www.americanradiohistorv.com

flying spot generator produces still pic-
tures, like a monoscope, but has the
picture

advantage that the may be

ANODE (P) CONNECTED TO
INTERNAL COATING. EXTERNAL
COATING MUST BE GROUNDED.

52PI6
Basing diagrams of the two new tubes.

5857

Photo of the secondary emission tube.

changed at will and has a halftone
fidelity like that of photographic film.
This tube supersedes the 5WP15 for
new equipment design.

—end—
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LEASANT, visual-comfort, continuous viewing without eyestrain can only be

had on a picture tube screen that has neither “tints” nor color to befog the
picture. A “yellow” or a “blue” screen tube compels the viewer’s eyes to com-
pensate for the inequalities and exaggerations in picture tone values, such as
muddy “off” blacks and glarey or tinted highlights. Anyway you look at it, this
causes eyestrain.

That is why SHELDON was the first to standardize on a “black and white”
screen. Its picture tube screens cause NO EYESTRAIN and NO GLARE . .. they

give the utmost in picture quality.
SHELDON ELECTRIC CO.
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B To You in the Television Industry, E A Division of ALLIED ELECTRIC PRODUCTS INC.
E TRY A SHELDON TUBE IN YOUR § 68-98 Coit Street, Irvington 11, N. J.
]
i OWN SET FOR SEVEN DAYS = 426 S. Clinton St.  CHICAGO 7, ILL.
N u Branch Offices & Warehouses:
- — and BE CONVINCED! . 1755 Glendale Blvd., LOS ANGELES 26, CAL.
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SHELDON TELEVISION PICTURE TUBES ¢ CATHODE RAY TUBES + FLUORESCENT STARTERS AND LAMPHOLDERS * SHELDON REFLECTOR & INFRA-RED LAMPS
PHOTOFLOOD & PHOTOSPOT LAMPS e SPRING-ACTION PLUGS © TAPMASTER EXTENSION CORD SETS & CUBE TAPS <« RECTIFIER BULBS
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Four-Band C. W. Ham Transmitter

Plug-in coils in the final stage select am-
ple output on 15, 20, 40, or 80 meter

bands, eliminating complex bandswitching

QUTPUT TUNING

OSC.TUNING METER SW

The transmitter panel. The meter reads the 807 grid current and power input.

The transmitter from the rear. The plug-in coil marked LA is the output coil L4.

www.americanradiohistorv.com

By I. QUEEN

HIS transmitter operates on sev-

eral ham bands without compli-

cated switching. It is based on the

excellent Clapp or series-tuned os-
cillator. Except for the final high volt-
age, all grid, filament, and plate power
supplies are self-contained. (See Fig.
1) The v.f.o. (6AK5) resonates in the
80-meter band. A screen-grid amplifier
(658J7) follows, also on 80. Next is a
broad-band stage (6V6) tuned to 40
meters. No neutralization is required
and there is ample output on both 40
and 80 meters from this tube. The final
(807) operates straight through on
either 40 or 80, and it doubles or triples
for 20 or 15. Although output is maxi-
mum on 40, there is only little tapering
off at 15, 20, and 80. The output band
is chosen by plug-in coils.

The oscillator is built within a 3 x 4
x 5-inch metal box without top and bot-
tom covers. This box is screwed be-
neath the 15 x 7 x 3-inch transmitter
chassis. When the chassis bottom cover
is put in place, the oscillator is com-
pletely shielded. Only the 6AK5 extends
outside the box and this is shielded also.

For best results L1, the oscillator coil,
must have high Q and be ruggedly built.
After trying several we came across the
power amplifier coil (7-9 me) for the
BC-459. This proved excellent for the
job and is available at very low cost as
surplus. The coil is a variometer. The
outer winding has heavy wire on a
grooved ceramic form 1% inches in
diameter. It has 15 turns occupying
about 7% inch, then a %-inch space,
then 5 more turns. The inner winding
of 4 turns is arranged to rotate through
180° and the total inductance is vari-
able over a considerable range. There is
also a slug for fine adjustment.

When the BC-459 coil was wired in,
the low-frequency end of the tuning
range came just above 3.5 me. There-
fore we removed about % turn from the
outer winding. The variometer control
is adjusted to reach 3.5 me with the
tuning capacitor at maximum. The
high-frequency limit will then be above
3.75 me, or a little more than half the
band. The limited range is convenient
for multiplying into the other bands.
Incidentally, the fourth harmonic of
3.75 me makes a good check point
against WWYV at 15.0 me.

Subsequent minor retuning may be
done with the slug at the top of the
coil. It is reached by a long screwdriver
through a hole drilled through the
transmitter chassis.
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Superior's New Model 670

SUPER-METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/|5/75/|50/750/|.500/7.500 Volts The Model 670 includes a special GOOD-
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts BAD scale for checking the quality of

OUTPUT VOLTS: 0 to 15/30/150/300/1.500/3,000 Volts  qlactrolytic condensers at  test potential
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to |.5 Amperes of 150 Volts.
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms

CAPACITY: 001 to .2 Mid. .1 to 4 Mid. (Quality test ~ The Model 670 comes

for electrolytics) Efgscefle-lfri‘ni?her;gs?sgi 4
RE}?CT?NCE: 700 to 27,000 Ohms 13,000 Ohms to 3 fcobin;af ;ompl;fe with

egohms e§\‘ eads an oper-

INDUCTANCE: 1.75 to 70 Henries 35 fo 8,000 Henries g9, ftishien® Size NET

DECIBELS: — 10 to + 18 4 [0 to + 38 + 30 to + 58

iz AM and FM SIGNAL GENERATOR

T T SPECIFICATIONS
P A + R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles.

" % MODULATING FREQUENCY: 400 Cycles. May be used for modu-
T lating the R.F. signal. Also available separately.

Y ATTENUATION: The constant impedance attenuator is isolated
) from the oscillating circuit by the buffer tube. Output impedance of
| this model is only 100 ohms. This low impedance reduces losses in
the output cable.

% OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower
buffer tube. Frequency stability is assured by modulating the buffer tube.
| % ACCURACY: Use of high-Q permeability tuned coils adjusted against
1/10th of 1%, standards assures an accuracy of 1% on all ranges from

100 Kilocycles to 10 Megacycles and an accu-

racy of 2% on the higher frequencies.
Y TUBES USED: 12AU7—One section is used
as oscillator and the second is modulated
NET

L R ] e
PO
:__,__,_«—‘ d e
i { GENERATOR

cathode follower. T-2 is used as modulator.
6C4 is used as rectifier.

The Model 200 operates on 110 Volts A.C. Comes
complete with output cable and operating instructions.

TUBE TESTER

Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bantom, Hearing-aid, Thyra-
tron, Miniatures, Sub-miniatures, Novals, Sub-Minars, Proximity Fuse Types, ete.

Tests for "shorts" and "leakages” up to 5 Megohms.

Uses the new self-cleaning Lever Action Switches for individual element testing. Because
all elements are numbered according to pin-number in the RMA base numbering system,
the user can instantly identify which element is under test.

The Model TV-11 does not use any combination type sockets. Instead individual sockets
are used for each type of tube. Thus it is impossible to damage a tube by inserting it
in the wrong socket.

Newly designed Line Voltage Control compensates for variation of any line voltage
between 105 Volts and 130 Volts,

EXTRA SERVICE
The Model TY-1! may be used as an extremely The Model TV-11

sensitive Condenser Leakage Checker. A relaxa- operates on 105-
tion type oscillator incorporated in this model 130 VoIt 60 Cycles
will detect leakage even when the frequency is A.C.Comes housed

rubbed oak cabinet
Phono Jack on front panel for plugging in either complete withport-
phones or external amplifier will detect microphonic  able cover.

tubes or noise due to faulty elements and loose exter-

nal connections.

one per minute. in a beautiful hand-

]

! GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-5, 98 PARK PLACE, NEW YORK 7. N. Y. !
; GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: Phone—REctar 2-1677 :
| QUANTITY MODEL ‘ PRICE Name |
1] e — — T — — S — 1
' 670 SUPER METER | Address :
1 200 SIGNAL GENERATOR | 5
i — —| city___ Zone _____ State B 1
J TV-11 TUBE TESTER | s !
' | TOTAL P (chyme.nf in Full lE.r;closed) (Deposit Enclo.sc.ec-!—Ship Balance C.0.D.) J

JUNE, 951
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8077  sAKS  svs

A bottom view. The metal sub-chassis

The 6SJ7 plate is tuned to the funda-
mental of the v.f.o. L2 is 30 turns of No.
22 wire wound on a %-inch diameter
form. C2 sets the band an.{ C3 t mes it.
One setting of C3 is enougt to wor : any
narrow band such as 3.5-3.6 mec (or har-
monics thereof).

.3 is a Millen slug-tuned coil form
(No. 74001). It is wound with 32 turns
of No. 26 wire. The form plugs into an
octal socket, and the slug should be ad-
justed for maximum output near 7 me.
This may be indicated by a wavemeter.
Then screw down the shield over the
coil form. Set the v.f.o. to 8.57 me and
note the grid current of the 807. Now
the coil slug is tuned from the bottom
(since the shield is in place over the

contains the Clapp oscillator circuit.

is equivalent to 50 watts input. It is
more convenient to calibrate the meter
in terms of POWER INPUT than merely
piate ma. In any case R2 will depend
upon the m2.er used as well as the plate
supply voitage.

The pcwer supply for the first three
tubes is conventional. The transformer,
a surplus d-vice, has 150- and 85-volt
windirgs. 1hese are connected in series
Hr a total of 235 volts, and the 85-volt
winding is used to supply bias for the
final. Two rectifiers are used in series
because of the high voltage. Regulated
voltag> is apnlied to the G6AK5 and
68J7. All tubes run relatively cool, since
they are operated well below maximum
rat ngs.

o

L]

6AKS5 o 6SJT _ S0uufs
”l 8 [_2% .‘\
3 L
T s 6,47k { 27
| —4 WA (i

> -t

SIMEG [5 92

$620

00015 | =

Cl= [9PLATE MIDGET ~ ®MICA

Fig. 1-—The circuit of the multi-band
transmitter. The unit is entirely self-
contained except for the high-voltage
supply for the final power amplifier.

top) for maximum current. This will be
more than 3.5 ma. When this is com-
pleted, output will be fairly constant on
all higher bands.

A measuring circuit is ineluded to
measure both grid and plate currents
of the 807. When the toggle is thrown
to GRID CURRENT, R1 shunts the meter
and the scale is 0-5 ma. In the POWER
INPUT position the meter is shunted by
R2. The meter scale is then 0-110 ma.
Since we use 450 volts on the plate, this

IlS

65J7

6AKS

T5MARECT  1OH
N N =
W
HTVAC
v
é 6.V +II< A
muaRecr | W l S oW
2T =0 T v SupRLY Tus

¥ 1400 -750v

%
__FROM HV SOURCE
7
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Tuning and adjustment

To put a signal on the air, plug in the
desired coil L4. (See table.) Switch to
GRID CURRENT. Tune the v.f.o. to the de-
sired frequency. Adjust C3 for maxi-
mum meter reading. Now switch to
POWER INPUT and turn on the high volt-
age to the final. With 450 volts the
meter will show less than 15 watts input
when the key is up. The reading will be
almost 50 watts when the key is de-
pressed. Tune C4 near maximum capac-
itance and resonate for a dip with C5.
If more power is desired, reduce the C4
setting and retune with C5. With the
antenna disconnected, the following dip
values will be obtained:

3.0 me 16 watts
7.0 5

14.0 17

21.0 19

These values show that ample output
may be obtained on any of the bands
but that maximum power can be radi-
ated on the 7.0 me band.

The pi antenna network will couple
to any length antenna. We use a
straight wire about 30 feet long and less
than 20 feet above ground on all bands.

The oscillator should always be com-
pletely shielded before transmitting,
especially on the 3.5 me band. Oscillator
blocking may result in poor signal qual-
ity or chirp. Also, C3 should never be
left too far off resonance. No difficulty
is being encountered here due to r.f.
feedback. If this problem is met, chokes
or 100-ohm resistors may be added in
the power leads to the oscillator. We
did, however, detect a v.h.f. parasitic
in the final. A small choke of 20 turns
of fine wire around a %-watt resistor
(25,000 ohms) cured this immediately.
Keying the oscillator shows no ill effects
on signal quality.

Winding Data for L4

Band Turns Dia. Length Wire
{mc) {inches) (inches) size
35 30 1/, 2y 20
7.0 16 1172 1V/a 20
14.0} 7 1Ya | 20
21.0¢ o 5an .. ..

This transmitter is definitely superior
to our early v.f.o. built in 1946 (see
June-July, 1947, RaD1o-CRAFT). It op-
erates on more bands, is more efficient,
and all tubes run much cooler.

Materials for Transmitter

Resistors: 1—47; 1—330; 1—620; 1—3,300; |—i5,000;
1—27,000; 1-—-47,000; 2—100,000-ohm, |—1 megohm, I/,
watt; 1—1,000; |—15000-ochm, | watt; 1—25,000-ohm

10 watt; 1—~2,000; 1—5,000-chm, 5-watt, adjustable.
Also 2 meter shunts (see text).

Capacitors: 2—I150, 3—100: 3—2,000-uuf, mica; 1=
.002-uf, I-kv, mica; |—50-unf variable (screw adj.):
1—50-juf midget variable; |—I9-plate midget vari-
able; 2—.003-uf variable transmitter; 5—.02-uf, 400-
volt paper; |—.0l-uf, I-kv, paper; 2—8-uf, 450-volt,
electrolytic; l—Ilé-uf, 250-volt, electrolytic.
Inductors: Power transformer, 235-volt with 85-volt
tap and 6.3-volt, 3-amp winding (see text); 2—2.5-mh,
|—I-mh, (—I10-h, 60-ma, chokes; |—parasitic choke
(see text).

Miscellaneous: |—6AK5, 1—65)7, |—&Y6, 1—807, I—
0D3 tubes and sockets; |—d.p.d.t., 2—s.p.s.t.,
switches; 3—75-ma selenium rectifiers; |—0-1-milli-
ammeter; key jack, knobs and dial, chassis, hookup
wire, and assorted hardware.

—end—
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You can’t see
INTERFERENCE
and GHOSTS on

a meter...

That’s why smart
_power companies
‘and TV servicemen
choose the
NATIONAL
VIDEOMETER

A.C.LULNE @  SIG. STRENGTH
The National Videometer has
METER CHECK ON BOTH FIELD

proved an invaluable instrument to both power companies
INTENSITY AND LINE VOLTAGE

and TV servicemen in (1) locating the source of TV interference
Set the meter switch to A.C. LINE and read the

Clnd (2) Orienﬁng TV antennas for ghosf—free recepﬁon, line voltage at the receiver input terminal directly
. . [ . on the 0-150 volt scale. Set the switch to SIG. STR.

For the National Videometer combines a sensitive TV and read the field intensity on the 0-10 scale. A

. . . table is provided to convert directly to microvolts.

receiver with an accurate meter for measuring field Reading is independent of contrast and brightness

controls.

strength and A.C. line voltages. You see what you

measure . . . measure what you see!

$169.95
(Plus $12.75 excise tax) w

©

EST. 1914

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

JUNE, 1951
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Cut QRM With Noise Limiters

Some noise

limiter circuits that will

make a

marked improvement in your shortwave pickup

By ALVIN B. KAUFMAN, W2YOV

GOOD noise limiter is important
for shortwave reception, espe-
cially in the city. The lower
frequency bands are troubled

with static, and the higher frequency
bands have QRM or man-made inter-
ference such as automobile ignition,
street car noise, and random power-line
corona.

A noise limiter simply removes any
signal from the output whose level ex-

1ST AUDIO
OR 2ND DET NOISE LIM AUDIO
@ a a
R 0K >

8+

Fig. 1—A simple noise limiter hookup.

ceeds the average audio level of the
transmitted signal. It must be adjusted
so that it passes the audio signal level,
but clips off any noise peaks or pulses
extending above that level. It is appar-
ent then that the limiter should be
automatic in type, adjusting to the
audio level.

Such Jimiters operate on the principle

that each individual noise pulse is of
short duration, yet of high amplitude,
and may produce noise peaks 10 to 20
times as great as the incoming radio
signal. Because the duration of these
noise peaks is short, the receiver can be
cut off during the noise pulse and the
human ear will not notice the loss of
signal.

Limiters use one or more diodes either
as clippers or gates in the a.f. system,
the first being known as the shunt type
and the latter as the series type. When
the noise pulse exceeds a set value, the
limiter diode acts either as a dead short
or open circuit depending upon whether
it clips or gates. These two most comi-
mon type of limiters can be made auto-
matic and much superior to any
manually adjusted limiter.

A manually adjusted limiter is shown
on IFig. 1 to indicate its simpliecity.
Potentiometer R is adjusted until the
noise pulses cause the diode to conduet.
When the diode conducts, it shunts the
plate loading resistor with its low value
of plate resistance until hardly any
noise signal appears in this tube’s plate
circuit. The resistance of the potentiom-
eter must not exceed about 109 of the
plate resistor value or the noise diode
could not effectively short out the plate
resistor for its clipping action. Nor can

the potentiometer value be made too
low or it will draw excessive bleeder
current. The limiter control must be
manually adjusted for each signal so as
to not chop off any of the audio, which
will vary in amplitude. Germanium
crystals are not recommended for this
circuit because chance high voltages
may destroy them.

Two limiter circuits

A series-type noise limiter is shown
in Fig. 2. Note that the addition of sev-
eral resistors and the slight rewiring of
one section of the 6H6 detector allows
self-adjusting noise limiter action. The
cathode of the limiter diode is main-
tained at a d.c. voltage developed by
a.v.c. action, while its plate circuit
voltage may fluctuate with any signal.
The diode acts as a series gate, allowing
audio to get to the grid of the a.f. tube
only so long as the diode is conducting.
Pulses which exceed the carrier level

IFTRANS ~ 2NDDET NOISE LIM IST AUDIO
£ 6H6 |3 5

; oy -
® -
IOOu:Jf 4l 18

<
2 IMEG—>

AVC 2.2MEG

i

I'ig. 2—This series noise limiter uses
a.v.c. voltage for automatic control.
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ARE YOU CONFUSED
ABOUT PICTURE TUBES?

Get this 2
helpful new Guide... -

FROM YOUR
SYLVANIA
DISTRIBUTOR

HERE’S the handiest little pocket guide
since television came of age!
At a glance, it gives you the information
you need concerning 100 different types
of Television Picture Tubes,

Especially prepared for service men, it quickly
indicates the differcnce between similar tubes
having different suffix letters. More, it gives
you facts about face plates, shape, glass or
metal construction, conductive coatings, and
price. A column is also left for your personal
pencilled inventory notes. L

Remember this guide is FREE. Your Sylvania
distributor has them now. Ask him to give
you a “Sylvania TV Tube Selector” when
you next stop in or phone for those top
quality Sylvania Tubes.

Fd

\ This Selector will save vou lots
\ of time and bother . . . eliminate
. errors. Get your FREE copy!

SYLVANIA® ELECTRIC

Sylvania Electric Products Inc., Television Picture Tube Division, Emporium, Pa.

ELEVISION PICTURE TUBES; RADS0 TUBES; ELECTRONIC FRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
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NEW INEXPENSIVE eathkct

ELECTRONIC SWITCH KIT

The companion piece to a scope ,
— Feed two different  signals

into the switch, conaect its
output to a scope, and you can
observe both signals each as
an, individual trace. Gain of
each input is easily set (gain A
and gain B controls), the
switching frequency is simple
to adjust (coarse and fine fre-
quency controls) and the traces
can be superimposed for com-
parison or separated for indi-
vidual study ( position control).

Model 5-2

Shipping Wt. 11 1bs.

Use the switch to see distor- 5 3]
tion. phase shift, clipping due $ B
to improper bias, both the in- [ ) B
put and output traces of an amplifier, — as a square

wave generator over limited range. i

bes, switches, cabinet, power
plus a clear derailed

The kit is complete; all tu
transformer and all other parts,
construction manual.

Heatthct 30,000V DC
PROBE KIT

A new 30,000 V DC Probe Kit
to handle high voltages with
safety. For TV service work
and all other high voltage appli-

Gl

T

Moieo]

cations. Sleek looking — Two ¢
color molded plastic — Red
body and guard -— jet black
: handle. Comes with connector, i}
L cahle, and PL55 type plug. B

Plugs into Heathkit VTVM so
that 300V scale is conveniently
multiplied by 100. Can be used
with any standard 11 megohm

$550
VIVM.

No. 336 High Yaltage Probe Kit

iz

A

Shipping Wt. 2 Ibs.

Heathtit
RF PROBE KIT

This RF Probe Kit comes com-
plete with ptobe housing, crystal
diode detector. connector, lead
and plug and all other parts plus
clear assembly instructions. Ex-
tends range of Heathkit VTVM
o 250 Mc. + 10%. Works on
any 11 megohm input VTVM.
Specify No. 309 RE Probe Kit.

L

;
&

o Feanhads telloe
¥ rypé-—aciurate

vScopes hove all he fednane:

o N

. G L T
[R A &

_PUSH-PULL ...
PE KIT -

.Y

¥

%
06,

L LHICE MODEL 0-6
'0SCILLOSCO

A 5 sy W - . S i S S
Toe new Heathkic 57 Push-Pull Oscilloscope Kit"

N 4o

] LY : M o
is again the . best buy. ;No other " .

i
wir offers half coie fentures — check them: TRty S
Mrgeute vighiy, AC ox DC on this new scope — the firsed oscilloscope  under
100N with 2 LM winpliker, Rt &2

The  wertiizh pensatéd step attenuator inpur ints & ¢
the “non frequency s rininating »
W pentode stage feeds the (R tube,

inn of the face

likes -has freguency com
The eain  control ¥is i
v oseiting, A pashepo
rangé for observing any pofty
unled o the CR rube and may be used
binding posts are piovided o AC or DG
frequency campensaton for the %

(RS AR L]
TSl
mEe At An
% Mo fvpe positiosuing control Tar wide
The horizeatal: ampldiers are dieeo o

a5 cicher, AL or [0 amplitiees, Separare
o Tlie mudrivibaaror 1ppe SweeD LUierator s Bew
;;éwidr AR 4L coers 15 cveled o over 10000 cycles : I
e fem mgilid ThE scopuser 11 tubes in all, Ancliding 57 CR ‘tube, Has - im-
spried. sl ifiers g herer pewanse wsebill to- 2 inegaccles. Tremewluus sensziivity
iV BME meccinch Doripontsl — S0V EMS ¥ per: igch versical, - Dnly  Heathkir

)
iifosmer has S more Jamimeions. Tt 1ues” ool
bie magnenc Aol A daplete cletostarnic - shield covers
i b Tead Brouglt ous tor propes Ernding
i s Aot podenser. Has Separste | ieions fnr the werrical amd hartzmatal
gerren prndi and . prevent bareraicion . beraeen them. Afgimproved inteosiry circgin
provides: abraim double . previons, brillianie and bertor inrensty  meduiation
A iy vk jon - argar Abbuws the e oo b swichronized with  either
tHe prgitlve Br T e eula e frpartdnt feature in ohserving the complex pulsés

T husk hoaty dapy- power £x
wigd Jedsithe - Soaess pessd :
‘primary wnd el meceshary winding @

T
encountered in television scrviung.

The magnetic alloy shield supplied for the
CR tube v of new design and uses a special
metal developed by Allegheny Ludlum for
such applications.

The kit is complete, all tubes, cabinet,
wransformer, controls, grid screen, tube shield,
cte. The instruction manual  has complete
step-by-step assembly and pictorials of every
section. Compare it with all others and you
will buy a Heathkic.

Heathtct
VIVM KIT

The new Heachkit Model V-4A VIVM Kit meas-
ures up to 30,000 Volts DC and 250 megacycles
when used with accessory probes — think of it,
all in one electronic instrument more useful
than ever before. The AC Voltmeter is so flat
and extended in its response (+ 1 db from
20 cycles o 2 megacycles) that it eliminates
the need for separate expensive AC VTVM's.

The new 200 microampere, 415" streamline
meter with quality Simpson movement (five
times as scnsitive as the commonly used 1 MA
meter) has a shatter proof plastic meter face
for maximum protection. Meter has all the
desirable scales and indicates AC volts, DC volts,
ohms. db (direct reading). and even has a
special zero ceater marking for quick FM align-
ment.

There are six complete ranges for each func-
tion. Four functions give total of 24 ranges. The
3 volt range allows 33VA% of the scale for
reading 1 volt, as against only 209 of the
scale on the 5 volt types.

New A4, ceramic precision resistors are the
most accurate commercial type available — you
find the same make and quality in the finest
Jaboratory equipment selling for thousands »0f
dollars. The entire voltage divider decade uses
these 1404 resistors.

Both AC and DC volimeter
and the meter circuit makes the meter
ures resistance over the amazing range o
3 volt battery. Ohmmeter battetics mount on t
replacement.

Voltage ranges are full scale — 3 Voles, 10 Volis, 30 Vols, 100 Volts, 300 Volts,
1000 Volis. Complete decading cnverage without gaps.

The DC probe is isolated for dynamic measurements. Negligible circuit foading. Gerts
the accurate reading without disturbing the operation of the equipmeat under test.
Kit comes complete: cabinet, transfotmer, Simpson meter, test leads, complete assembly
and instruction manual.

Model V-4A ... Shipping Wt. 8 lbs.

Note New Low Price

52359

measurements use a push-pull electronic voltmerer circuit,
burn-out proof. Electronic ohmmeter circuit meas-
f 1/10 ohm to onc billion ohms, ail with internal
he chassis in snmap-in mounting for easy

. a
(pd ROUME INTERHATRONAL COMP.
1 13 0. 40w AT,

HEW TORE CITY [18]
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«: TV ALIGNMENT Gl

o R it g X . - y % 3
Here i tep encetlens TV Alignment Generatorf designed o dp TV service work
iuicklys easily, and properly. The model T5-2 when used in cosjunctinng with ‘an

scilloscope provides a means of correctly aligning” teledision roeivers, i |
o The inserotnent provides a frequency modulaeed signal covering, in two bands, | 7 o+t '
the cange of T a0 90 Mo, snd 150 t0 230 s — thus< ALL ALLOCATED TV | --.; b L :
CHANNELS gA5 WELL AS IF FREQUENCIES ARE COVERED, | ' 4 L T
An whaarfiion trpe frequency marker (rvers fff)nl 20 1o 73 Mo, dn: (o ranges | ’ g 1
- therefacdHyou s have a sitfple, convenient means. of frequoncyy éfecking af 11 ° ~ .
i J_FI'S_. i:f:éifpeﬂ:[tll_t. of '?ﬁi.:‘_i”u:l:-i.lj' calibracion. == ¥ : i §§ | &
R iy is o rotled from the frint panel and vavers o swoe i vingin %
ol el Mo —SlE She Swien For ool possibly need orwant o

el seifl-othes saiceiling Tearures are: Horizoneal sweep valrage ovail ihic
ot genel Aami controlled wirk Sphirsing control] <2 both et snd
timusisli variable atrefiuating for set}]‘hg the urput sigaad o the desired
= onvenient msthiment stand-by position —- vernictalrive of o
macker wning condensers — and. blanking for: “etadilialng
S ginple wowith hase reférence, level Make yaur work ERSION RN T,
repair with confislence — orier your Heathkic TV Alignment (vcncmmi now !

R S

Model T$-2
Shipping Wt... 20 Ibs,

Featiézz SIGNAL GENERATOR KIT | G GNZ‘“;’?Q’ ACER

The new Hearthkit Signal Generator Kit has

dozens of improvements. Covers the extended and UNIVERSAL TEST SPE AKER KIT

range of 160 Kc to 50 megacycles on funda- .

mentils and up to 150 megacycles on useful The ular Heathkit Signal Tracer v - g

calibrated hnrmoni(s;_ makes this  Heathkit hu]s n?)(\:[" heen c(mn]bine(i tv,’(h a u(r:i-

ideal as a marker oscillator for TV. Outpur versal test speaker at no increase in
price. The same high quality tracer
follows signal from antenna to'speaker

level can be conveniently ser by means of
both step attenuator and continuously vari-

able  output controls, Instrument  has  new — locates  intermittents — tinds  de-
miniature . HF tubes 1o casily  handle the tective parts quicker — saves valuable
high fr(-qu_cncws covered, S SCIVice (Me — gIVes grearer  income
hes 6C4 master oscillator and 601 sine per service hour. Works equully well ot
wave audio oscillator. The kit s transformer o broadcast. FM, or TV receivers. Model T-2

ope and a husky sclenium recrtfier s

used in the power sunply. Al coils are pre-

Model $G-6 cision wound and (ih(-cked for calibration

- making only one adjustment nccessary  tor
Shipping wt. $I so all bands.

7 Ibs. New sine wave audio oscillator provides

internal  modulation and s also available

for external audio testing, Switch provided allows the oscillator to be  modu-

lated by an external audio oscillator for fidelity testing of receivers, Comes

complete, all tubes, cabinct, test leads, cvery part. The instruction manual  has

;\t{é:j?fg(&pG ig;ﬁ;l;‘tﬁrigz‘(:::[ir.pim)rinls. I's casy and fun o build a Heathkt § ﬁed%‘-t
CONDENSER CHECKER KIT

Checks all tnypes  of condensers — paper,
mica, ceramic, elecrrolviic. All condenser
scales are direat reading and  require no
¢ charts or multipliers.  Covers range  of
00001 MED 1o 1000 MED. A ¢ ondenser
Checker that anyone can read A leakage
test and polarizing volrage for 20 w, SO0
V oprovided. Measures power tactor of elec-
trolytics between 0% and S0¢ and reads
resistance trom 100 ohms to S megohmi,
The magic eye indicator makes testing easy.

The kit is 110V 60 cycle tramsformer
operated and comes complete with rectifier
£ wbe, magic eye tube, cabinet, calibrated ranel and all other
& pars. Hus clear detailed instructions for assembly and use.

@ Model C-2 ... .. ... . . ...Shipping Wt. 6 Ibs.

I

The test speaker has an assortment of Shipping Wt. 7 lbs.

switching ranges to match either push-
pull or single output impedances. Alvo 50
tests anicrophones, pickups and PA

systems. Comes  complete:  cabiner.
TTOV 60 eycle power transformer. tubes, test probe, all neces-
sary parts, and detailed instructions for assembly and use.

T T PN MR TmURY REOSRA SR mSwa

Hearikit TUBE CHECKER KIT

Test your tubes the modern way — dynamically
— the simplest, yet fastest and surest method—
your Heathkit has a switch for each tube
element and measures thac clement —  no
chance for open or shorted elements slipping
by, all the advantages of the mutual conduce
tance type without the slow cumbersome time
consuming sctups. Checks for opens, shorts,
each clement individually, filament and fila.
ment tap cantinuity, and emission.

This Tube Checker has all the features —
beautiful 3 color BAD-?-GOOD meter —
complete selection of voltages — roller  chart
listing hundreds of tubes including rhe new
9 pin miniatures — finest quality Centralab
lever  switches — high grade birch, counter-
type cabinet — continuously variable line ad-

just control — every feature you need to sell
tubes properly. The most modern type tube M_°de,' TC-1
checker with complete protection against ohso- Shipping Wt.
lescence. Uses only the best of parts — rugged 12 Ibs.

oversize 110V 60 cycle power transformer,
finest of Mallory and Centralab switches and controls, complete set of sockets for all

NEW THeathktit
HANDITESTER KIT

A precision portable volt-ohm-milliammeter. Uses
only high quality parts — All precision Vi<
resistors, three deck switch for trouble-free motnt.
ing of parts, specially designed batrery mount-
ing bracket, smooth acting ohm adjust control.
beautiful molded bakelire case, 400 microamp &

R N w1 i

type tubes with blank sparc for future types. Fast action, gear driven roller hart e — o -
quickly locates the setting for any type tube, Simplified swirching cuts necessary mLIrs(r_ '1_:221EIRL("1('\,3;:,; e ranges 10-30,300-1000 =y
tesung time to a minimum and saves valuable service time. Simple method allows 5000V, Ohms mn‘f U_‘;&,() p—l '0_;(;0 ()00-

mstant setup of new tube types without waiting for factory dara. No marter what Runge 'Milli'm; crcsl‘(k)-]() M (,,](;() Ma. Pasily

the arrangement of tubc clements is, the Heathkit flexible switching method easily 'ls‘ﬂef;llulel fr ? T et o f n\“ . = I 50
handles it. Order your Heathkit Tube Checker Kit today and sce for yourself that ; . S CEHEESSS SN 6 LS

Heath again saves you two-thirds and vet rerains all the quality. Complete with - torial diagrams. L
instructions, all parts, and cabiner. " Model M-1 PO R Shipping Wt. 3 Ibs.

JUNE, 1951
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This Impedance
from 10 microhenries to 100
the measyrement you want.

prov

panel.

Model 1B-1B ..

Feathlit LABORATORY
RESISTANCE DECADE KIT

An indispensable picce  of
laboratory equipment —— the
Heathkit  Resistance  Decade
Kit gives you resistance set- b
tings from |t 99.999 ohms e it
IN ONE OHM STEPS. For
greatest  accuracy, 120 pre-
cision ceramic-body type re-
sistors and highest quality
ceramic  wafer switches are
used.

Designed to match the im-
pedancé  bridge  above, the
Resistance Decade Kit has a
beautiful birch cabincer and
attractive panel. It's casy to
build. and comes complete
with all parts and construc
tion manual.

Model RD-1

{4 | B

Model AG-7
Ship. Wt. 15

$3450

¢
3

1bs.

IMPEDANCE BRIDGE KIT

Bridge Kit is really a favorite with schools,

experimenters. An invaluable instru
tance from .01 Ohms to 10 megohms, capacitance from .000

1 to 1000, And you don’t have to worry
measurements — the instrument automatica
Bridge utilizes
circuits for the wide range and types of measurements possible.
ternal hattery -and General Radio
isions for external generator if
Kit utilizes only highest quality parts,
hummer, Mallory ceramic SWitE
type bindi
body type multiplier resistors.

Tak
kit Impedance Bridge Kit today — you'l

NEW “Feathtct SINE and SQUARE WAVE

AUD

S

NEW Feathbit

industrial laboratories, and serious.
ment for those doing electrical measurements work. Reads resis-
01 MFD to 100 MFD, inductance
002 to 1. and storage factor from
proper bridge circuit for the various
lly makes the correct circuit when you sct up for taking
Wheatsone, Hay., Maxwell, and capacitance comparison
And it's sclf powcred — has in-
1000 cycle hummer. No external generator required — has
measurements at_other than 1000 cycles are desired.

General Radio main calibrated control, General Radio
hes. excellent 200 microamp zero center galvanometer, laboratory
iing posts with standard 34 inch centers. 4% precision ceramic-
beautiful birch cabinet and ready calibrated
( Headphones not included.)

e the guesswork out of clecerical

dissipation factor from

henrics.,
about sclecting the

measurements — order your Heath-

1 like it

IO GENERATOR KIT

We proudly present the NEW MODEL Sine and Square Wave Audio
Generator Kit. Designed with versatility. uscfulness, and dependa-
bility in mind, the AG-7 gives vou the two most necded waveshapes
right at your fingertips — the sine wave and the square wave.

The range swicch and plainly calibrated  frequency scale give
rapid and casy frequency selection, and the outpur control permits
setting the output o any desired level.

A high-low impedance switch sets the instrument for either high
or low impedance output— on high to connect to high impedance
load. and on low to work into a low impedance transformer with
negligible DC resistance.

Coverage is from 20 to 20.000, cycles, and distortion is at a
minimum — you can rfeadily trust the output waveshape.

6 tubes. quality 4 gang tuning condenser, power transformer,
metal cased filter condenser, 12 precision resistors in the frequency
determining circuit, and all other parts come with the kit — plus.
a complete construction manual. A tremendous  kit, and the price

is truly low.

SHIP VIA

[] Parcel Post
(] Express

[ Freight

[] Best Way

Quantity Item Price

Quantit ltem Price
y

Heathkit Oscilloscope Kit — Model O-6

Heathkit R.F. Probe Kit — No. 309

Heathkit VIVM Kit — Model V-4A

Heathkit H.V. Probe Kit — No. 336

Heathkit FM Tuner Kit — FM-2

Heathkit R.F. Signal Gen. Kit — Model SG-6

Heathkit Broadcast Receiver Kit — Model BR-1

Heathkit Condenser Checker Kit — Model C-2

Heathkit Three Band Receiver Kit - Model AR-1

Heathkit Handitester Kit — Model M-1

Heathkit Amplifier Kit — Model A-4

Heathkit Power Supply Kit — Model PS-1

Heathkit Amplifier Kit — Model A-6 (or A-6A)

Heathkit Resistance Decade Kit — Model RD-1

Heathkit Tube Checker Kit — Model TC-1

Heathkit Impedance Bridge Kit — Model 1B-1B

Heathkit Audio Generator Kit — Model AG-7

Heathkit Battery Eliminator Kit — Model BE-2

Heathkit Electronic Switch Kit — Model 5-2

Heathkit T.V. Alignment Gen. Kit — T5-2

Heathkit Signal Tracer Kit — Model T-2

On Parcel Post Orders, include postage for weight shown and insur-

ance. (We insure all shipments.)

Enclosed find [ Check [] Money Order for

Ibs.

do not include transportation charges — they

On Express Orders,
press Agency at time of delivery.

will be collected by the Ex

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Please ship C.O.D. ] Postage enclosed for

EXPOAT AGENT

ROCKE INTERNATIONAL CORP.
g 3E

3 E. 40th ST.
NEW YORK CITY (16)
CABLE. ARLAB-N.Y.

... BENTON HARB

MICHIGAN

RADIO-ELECTRONICS for

OR 20,
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(and a.v.c. bias voltage) by approxi-
mately 60% cause the diode to cut off.

This limiter action does not produce
any apparent audio distortion with
voice transmissions, but it does distort
music noticeably. If the receiver is to
be used strictly for voice communication
the limiter may be wired in perma-
nently. Where this audio distortion is
not acceptable, an on-off switch may be
installed, as indicated in the diagrams,
This will allow normal reception, as in
mobile service where the receiver is

IF TRANS

it

2ND DET

172 6H6 o
B 6AL5

02 1 250K-500K

AUDIO
TO FIRST

AMPL GRID

K M6 sa0k

T 172 6H6 0r 6ALS
Fig. 3—The HQ-129X limiter circuit.

used both for shortwave and broadcast
reception. Use short leads to connect
the limiter switch because high stray
capacitance will bypass the signal
around the noise limiter diode and cause
poor operation of the limiter.

The HQ-129X noise limiter is the
favorite of many mobile amateurs, It
does require a few more components,
but it is excellent for removing high-
level ignition noise. The circuit of this
limiter appears in Fig. 3 while Fig. 4
indicates some common second detector
circuits marked with an X to indicate
where the limiter is inserted. The prob-
lem is simply to alter the connections
between the second detector i.f. trans-

2ND DET IF

]
&l

100K 401 S00%
L Y VS
-~ b
b <
$100K
6H6 0R BALS 6H6 08 BALS
] ]
] 3
I 1 J____”__>
i >

Fig. 4—Three common detector hookups.
X marks the spot where the circuit is
broken to connect the HQ-129X limiter.

JUNE, 1951

former and the first audio grid. If this
second detector uses a simple diode cir-
cuit then the chances are that only the
ground-return lead of the if. trans-
former need be disconnected and re-
wired. In any case, the a.v.c. return will
have to be shifted to the new limiter
resistance network. When the second
detector i.f. transformer wiring is not
otherwise changed, there is no need to
realign this transformer. If the unused
diode in the added tube is to be used for
the second detector, then the second
detector i.f. coil may require slight re-
alignment, especially if long leads are
used. The new tube should be mounted
close to where the second detector is
installed in the receiver.

The procedure for adding these noise
limiters depends on the receiver, Most
commercial receivers use diode detec-
tion with either a 6H6 or 6SQ7 tube or
equivalent. Where a 6H6 is used for the
second detector, the modifications for
noise limiter action are few and simple.
A 6SQ7 second detector which has cath.
ode bias presents more of a problem.
Usually another diode must be added to
the circuit. If a dual diode tube, such as
the 6ALS5, is added, one-half may be
used for the limiter and the other for
the detector. The bias network in the
cathode of the 6SQ7 may not be re-
moved, as it supplies bias for the triode
section of the tube.

The noise-limiter rectifier is across
approximately 1 to 2 megohms of re-
sistance, so its inverse resistance char-
acteristic must be high. The 1N34 in-
verse resistance, compared with that of
a vacuum tube, is too low for these cir-
cuits. We tried a 1N34 in the HQ-129X
circuit. Limiting action did occur, but
not enough to be useful.

Other noise problems

Limiters will not eliminate power-
line hum, corona, or other sinusoidal
QRM. Luckily, much interference is
pulse-like and may be removed from
the signal intelligence by a limiter. For
non-mobile operation, antenna noise
balancing circuits may be used to elimi-
nate this noise. Such a circuit is shown
by Fig. 5. The antenna coil has a bal-
anced center-tapped ground, which ef-
fectively introduces two inputs into the
receiver 180° out of phase. Cl is tuned
for maximum radio signal, while C2,
which connects to a noise pickup an-
tenna, is tuned to lower the noise. When
properly balanced, power-line buzz can
be reduced nearly to zero without at-
tenuating the desired signal excessively.
In some cases an incorrect adjustment
can result in balancing out the signal
as well as the noise. The use of a good
high antenna for signal reception will
prevent this, This method of noise bal-
ancing requires readjustment of C2 for
different signals and should be used
only if a shielded coaxial lead and a
high dipole antenna will not eliminate
the noise condition,

Although a limiter does reduce noise,
precautions to prevent radio noise from
being generated are better. The lower

WWW americanradiohistorv com

Amateur -1

the noise into the receiver, the better
the signal intelligence, even with the
limiter in operation. In the home, a .01
to 0.1-uf, 600-volt capacitor will sup-
press noise from your electric razor and
the wife’s cake mixer. This capacitor
can be of the paper variety and niay be
fused with a l-ampere fuse for safety.
Install the capacitor across the line in
the outlet box at the noise-producing
device; it is useless at the receiver.,

E % IST RF STAGE

Fig. 5—A noise balancing antenna cir-
cuit such as this is useful for elimi-
nating certain types of interference.

SIGNAL ANT

NOISE PICKUP OR ANT

When a converter is added to an auto
radio for short-wave reception, ignition
noise will appear. Use of Auto-Lite
resistor-type spark plugs will redyce
the high levels of ignition noise in your
receiver. These, plus your limiter, will
eliminate ignition interference on short-
wave bands. These spark plugs alone
will not cure your own interference, but
the improvement will be noticeable.

—end—

PUZZLING OSCILLATIONS
IN VR TUBES

When a VR-type voltage regulator
tube goes into oscillation, the technician
usually looks for a capacitor (com-
monly about 0.1 uf) in the circuit to
which regulated voltage is supplied.
This capacitor, in parallel with the VR
tube, and the limiting resistor R set up
a relaxation oscillator circuit. Removing
the capacitor, or sometimes lowering its
value, cures the oscillation.

The gas tube voltage regulator can,
and often does, oscillate without benefit
of the capacitor. When the tube has not
fired, it is passing no current through
resistor R, and there is no voltage drop
across this resistor. The tube therefore
“sees” the full d.c. voltage (E) de-
livered by the power supply. If this
voltage increases (or if resistance R is
decreased), so that the tube just barely
receives its full striking voltage, the
tube will fire. Tube current (I) now

CURRENT LIMITING RESISTOR
+ A
i f
j "y)

flows through R and produces a voltage
drop across R equal to IR. The voltage
across the tube itself quickly becomes
E minus IR, which may be less than the
extinguishing potential and the tube
stops conducting. Once again, there is
no drop across R, and the tube receives
its full striking voltage and fires. The
cycle then repeats itself.

This type of oscillation is most com-
mon when resistor R is varied or when
the d.c. input voltage is varied. It al-
ways indicates that the resistance is
incorrect for a given d.c. input voltage.
—Rufus P. Turner, K6AI
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HIS w.h.f. mystery meter display

is an attention-getter developed by

the author at the suggestion of the

editor of this magazine for exhibi-
tion at the LR.E. Radio Show this
spring. It has a meter mounted in a
clear plexiglas panel in front of a copy
of RADIO-ELECTRONICS. The meter needle
swings back and forth, but there is no
apparent energizing source of connec-
tion to the meter.

Besides being interesting as a “stop-
per” for customers passing a shop
window, it could have applications as
a remote-control device, and could be
made into a small 420-mc transmitter
by increasing the plate voltage and pro-
viding a suitable antenna.

The meter (a 0-to-50 d.c. microam-
meter) operates because of the electro-
magnetic field set up by a loop or coil
hidden in the magazine. A germanium
diode concealed in the meter rectifies
the r.f. Two plexiglas plates rigidly
mounted on top of the cabinet support
the magazine. The 4-inch diameter sin-
gle-turn loop of No. 10 wire is mounted
in a space cut out of the centers of the
pages of the magazine. The loop is fed
high-frequency current from an oscilla-
tor hidden in the cabinet, through a
piece of 300-ohm ribbon line (television
lead-in) about 1 foot long. Any short
length of this twin conductor may be
used for different designs of the display.
The ribbon passes through a slot cut in
the top of the wood cabinet and the
piece of plexiglas on which the maga-
zine is supported. This is not visible to
the observer.

The oscillator

The exciter for this display is a self-
rectifying wh.f. oscillator, using a 6J6

Construction

: §
BLINKER

The mystery meter
as it was used on
display appears in
the photo at left.
Below is a phote
that shows the ar-
rangement of parts
under the wooden
platform.

BLINKER
RESISTANCE

_—0§C.LOOP
PicK-yP LOOP

ks 03CIL_ATOR | capaciton
i

Y
SPONGE

BUTTON RELAY RUBBER

tube. As Fig. 1 shows, a transformer
supplies the heater current to the tube,
and the cathode (B-minus) lead is taken
from the secondary center tap. The B-
plus lead goes to the opposite side of the
a.c. line.

The heater circuit and also the B-plus
feed wire are supplied with r.f. chokes.

The heater-lead chokes have 8 turns
of No. 26 enameled copper wire, wound
closely on li-inch diamater paraffined
wood rods. Connect these r.f. chokes
close to the tube socket terminals. The
r.f. choke in the B-plus feed wire has
95 turns of No. 26 enameled wire,
wound closely on a Y%-inch diameter
waxed wood rod. (Polystyrene is pre-
ferable.) The choke connects to a clip
which fastens to the 1-turn plate coil.
Since this is an a.c.-d.c. cireuit, with
one side attached to the electric-light
line, it should be boxed carefully as
shown in the photo, for safety. This is
especially important in a window dis-
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Mystery Meter

By H. W. SECOR

play—which may be handled by un-
skilled persons in close proximity to
erounded objects such as steel frames
of plate-glass windows. Such precaution
should not be neglected in any case,.

Keep all connections between the ter-
minals on the base of the socket and the
oscillator loop and tuning capacitor
very short. Use No. 14 or 16 copper
wire, with all joints soldered.

The oscillator loop is bent to a 4-inch
diameter from a piece of No. 10 copper
wire. The 3-30-uuf tuning capacitor
(ceramic) is connected close to one end
of the loop, as is the 4,700-ohm grid-
leak resistor. If the tube refuses to os-
cillate (check with pilot-lamp test loop)
try other resistor values. Also try ad-
justing the B-plus clip at different posi-
tions around the loop.

With the adjustable 3-30-uuf ca-
pacitor in the loop circuit adjusted
about halfway in. the circuit oscillates
at about 400 mc, as checked on Lecher
wires.

The link circuit

Because the oscillator and its loop and
capacitor would not fit inside the maga-
zine, we used a link cirveuit as shown in
Fig. 1. The two 4-inch diameter loops
of No. 10 copper wire at each end of
the link circuit are connected by a
piece of 300-ohm ribbon about one foot
long. A 3-30-nuuf tuning capacitor tunes
the pickup loop which is directly over
the oscillator loop and separated from it
by a piece of liu-inch plexiglas.

A neon lanp does not work well at
these high frequencies, so a 4-inch di-
ameter test loop was made with a 60-ma,
2-volt (pink bead) pilot lamp connected
in series with the loop and a 3-30-upf
adjustable capacitor. Once the oscillator
is =et up and operating, the test lamp
loop is brought close to it and the lamp
will glow if the oscillator is working.

A lamp indicator could be used in
place of a meter, where cost is an item,
but the meter is much more interest-
ing to watch. A 1N34 germanium
crystal rectifier is connected across the
meter terminals, together with a 50-puf
bypass capacitor. as Fig. 2 shows. A
3-30-uuf ceramic tuning capacitor is
connected in the loop circuit. The meter
pickup loop is 4 inches in diameter,
made of No. 10 copper wire. Solder all
connections in the meter unit. Use an
insulated tuning rod to adjust the ca-
pacitors in these w.hf. circuits. Adjust
the meter loop capacitor for maximum
deflection at a given distance.

The loop for the meter circuit, with
its capacitor and vectifier, etc, are
hidden in a wafer made of 3% -inch thick
bakelite, cut slightly larger than the

RADIO-ELECTRONICS for
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Lonstruction

base of the meter. (Sce Fig. 2.) A piece
of Tu»-inch black fiber is placed at the
rear of the wafer to hide the “works.” |
The meter screws hold the whole as-
sembly against the plexiglass panel, a
hole being cut in the panel to admit the

6J6 the entirely NEW

4"DIA LOOP-NOIO'MRE |

Forvmoflun
CHAMPION s vt s xc v s

AVAILABLE IN ALL
THESE SIZES:

3-30ppt
CERAMIC |4

RFC2 -SEETEXT 117V AC RY

-
i

:

]
- [ §50/25W

HTVAC

2%" Sq., 4" Sq., 4"x &"
Elip., 5" Round, 5

5" P.C., 5”"x7" Hip.,
6" P.C, 6" Auto, 6"x 9
Auto, 7" Auto, 8" P.C.,
10” Round, 12" Round

Fig. 1—Circuit of the mystery meter.

barrel of the meter. A false cover Ofl
thin bakelite fits over the barrel of the |
meter, to hide the wire connections to
the posts of the meter,

A relay interrupter

The meter needle is made to swing
back and forth at intervals of about
one-half second, by means of a blinker-
button. The button is in series with a
117-volt a.c. relay. (See Fig. 1.) The|
secondary terminals of the relay inter-
rupt the B-plus feed to the oscillator
loop, as Fig. 1 shows. The blinker-but-
ton was tried at first with a 15-watt,
117-volt lamp, but in the final model the
light bulb was replaced by a 650-ohm,
25-watt resistor. We used three resis-
tors in series for lack of a single unit
of the right value. The relay is mounted
in a sound-deadening rubber chamber.
Materials for Mystery Meter

Resistors: 1—4,700 ohms, |, watt; |—850 ohms, 25
watts.

Capacitors: 3—3.30 juf, variable, ceramic; |—59
nuf, ceramic.

Miscellaneous: 1—6J4 tube and socket; |—I17-volt |
a. ¢. relay; I—blinker-button: I—6.3-volt filament
transformer; 1-—0-50-ua meter; hookup wire, assorted |
hardware, plexiglass.

—end—

|

3/8 BAKELITE

METER
IN34 RECT 7" CONNECTIONS
METER
1/32" BLACK
FIBRE OR
BAKELITE

R~

s

AN SN

4" DIA LOOP-N°J0 WIRE

JUNE, 195

From one of America’s leading manu-

facturers of quality speakers for original
equipment comes the announcement of
the new Permoflux line of “Champion”

permanent magnetic speakers.

“Champion” spcakersare equipped
with unique universal mounting brack-
ets and tapped yokes for ease of instal-
lation in any position. Mounting holes
and transformer mountings are stand-
ard RTMA. Voice coil impedance 3.2
ohm on all “Champion’ speakers.

For greater profits ... quick delivery
- .. top quality, order your Permoflux
“Champion™ speakers from your dis-
tributor today.,
: [

Inquire about Permoflux’s Com-
\ plete Royal Blue Line 6" to 12"
Speakers and send for the new
attractively illustrated cotalog
“Permoflux Royal Lines No.J202.”

X-

$5.50

Model Cdéﬁ\/g;gf

Model C45A $5.00

PERMOFLUX CORPORATION

4912 W. GRAND AVE., CHICAGO 39, U.S.A. » 263 S. VENDUGO RD., GLENDALE 5, CALIF.

REAR VIEW
[ T
Fig. 2—The meter and pickup circuit. Canadion Licensee . . . Campbell Mfg. Company, Toronto, Canada
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ists. Write today for brochure describ-
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Automaticl Porch Light
Guards House at Night

By JOHN T. FRYE

NE night last winter we an-

swered our doorbell, and an in-

sane man walked in. Before

we could summon the police,
the 200-pound stranger had torn a
heavily bound book to pieces, kicked a
glass-topped coffee table into a console
radio, and, in general, scared all of us
half out of our wits.

Inspired by the vivid memory of two
husky officers wrestling the poor de-
mented fellow all over our living room
while trying to place handcuffs on him,
we worked out a device to prevent a
reocurrence of this hair-raising experi-
ence. In brief, it is an electrically oper-
ated switch that turns on the porch
light the instant the doorbell button is
pushed and holds it on for a prede-
termined length of time. At the ex-
piration of that time, the light is auto-
matically turned off.

The gadget is shown in the photo and
drawing. The portion of the diagram to
the left of points A and B is an ordi-
nary doorbell cireuit, consisting of a
step-down transformer, a pushbutton
switch, and a doorbell, or chimes, The
control circuit is inside the dashed lines;
it consists of a 100-ma selenium recti-
fier, a 1,000-uf, 25-volt electrolytic ca-
pacitor, and a sensitive, high-resistance,
d.c. relay.

The rectifier develops a d.e. voltage
which charges the capacitor during the
time that the push-button is closed.
This charge cannot flow backward
through the rectifier after the push-but-
ton has been released, so the capacitor
discharges through the winding of the
velay. This discharge current closes the
contacts of the relay. These contacts are
connected in parallel with the usual
porch light switch so the light is turned
on. The contacts remain closed until the
slowly diminishing discharge current
reaches the drop-out point of the relay
__a point considerably helow the cur-
rent level required to close the contacts.
When the current falls to this drop-out
value, the points open and the light is
extinguished.

The actual time that the points re-
main closed depends upon the rectified
voltage, value of the capacitor, the pull-
in and drop-out current requirements of
the relay, and the resistance of the re-
lay winding. When the components
shown in the diagram are connected
across the 18-volt winding of a standard
bell transformer, the points remain
closed for almost exactly a minute.

The capacitor shown is a dual 500-
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WS, 25-volt unit with the two sections
in parallel. The relay shown is a sensi-
tive type manufactured by the RBM
Company of Logansport, Indiana, and
carries their part number 98341-9022.
1t has a 15,000-ohm coil and is designed
to pull in at 0.98 ma and to drop
out at 0.35 ma. However, any sensitive
high-resistance relay can be used. For
example, a relay with a 750-ohm wind-
ing would stay closed for only 15 sec-
onds when connected directly across the
capacitor; but when a 5,000-ohm resis-
tor was connected in series with the re-
lay coil across the capacitor the contacts
were closed for 45 seconds.

Any relay that has a very low current
requirement can be used with a series
resistor to lengthen the time that the
points will remain closed. If you were
dealing with precisely known and sta-
ble voltage. capacitance, and resistance,
this actual time could be calculated by
employing the time-constant formula;
but since these elements are subject to
considerable variation in this case, it
is quicker and simplar just to experi-
ment with various resistance values
until you have the particular time-delay
vou want.

To guard the sensitive relay against
moisture and to make sure the device
cannot become a fire hazard, it is con-
structed on the lid of a paint can 5
inches tall and 414 inches in diameter.
The two leads that go to the bell trans-
former and the two that come from the
relay contacts are all brought out

Photo of the porch light control. It

is assembled on the lid of a paint can,
then inserted inte the can and sealed.
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through rubber grommets in the lid.
Rubber-to-metal cement is used to seal
these openings tightly against moisture.
when the lid bearing the gadeet is
pressed tightly into its can for an air-
tight seal. Two brass angle pieces
soldered to the sides of the can provide
a means of mounting it.

This courtesy porch light may startle
vour guests the first time it flashes on
as soon as they touch the push-button,
but vou will find they like the idea.

PORCH LIGHT

A SEL RECT
| ;]H- |
N7VAC v | i50Ma RY |
| e l l
I 1000T25v '
_x. [booRBELL | I
LS54 - J
s B L
CONTROL H7vac

Circuit of the automatic porch light.

You will find yourself using the light,
too. When you and the family come
home late at night, you do not have to
fumble around with your key on a dark
porch. You simply punch the doorbell
button and flood your porch with light.

Materials for Automatic Porch Light

—selenium rectifier, 100 ma; |—electrolytic capaci-
tor, 1,000 uf, 25 volts; |—relay, s.p.s.t. normaily open
contacts.

—end-

ARC SUPPRESSOR
Special precautions must be taken to
suppress arcing at the contacts of small
relays which handle direct current into
a highly inductive load. The arcing,
caused by a high induced voltage which

is developed when the cireuit is broken,
pits the contacts and shortens the use-
ful life of the velay. The usual sup-
pressor circuit consists of a resistor
and capacitor in series across the con-
tacts. The capacitor absorbs the in-
duced em.f. and the resistor retards
the flow of discharge current from the
capacitor when the contacts close.

In many cases, the inductive load
stores up more energy than can be ab-
sorbed by the capacitor, so there is
sufficient energy left to arc across the
contacts. Increasing the size of the
capacitor may cause the contacts to
weld together.

We find that these difficulties can be
overcome by connecting several neon
lamps in series across the capacitor
as shown in the drawing. R and C are
components of the standard are sup-
pressor. The sum of the ignition vol-
tages of the individual lamps—without
any external resistance—should be
greater than the load voltage.

.
ek l A €C( J D
DC TO LOAD NEON RY
o=—— AN
RY SUPPLY
VOLTAGE

INDUCTIVE LOAD

With this circuit, the lamps ignite
and shunt the high self-induced voltage
around the capacitor and contacts. The
capacitor absorbs the surge energy un-
til the voltage builds up enough to
break down the lamps.—Harry Peach
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“'.xw\,‘*((v‘ o arther Hn'rm-nmliun.t l;ui‘l‘:n{; S[)rAepmd on ing down the nuts which hold it to the should be approx1mately I wavelength
cash orders, C.0.D, orders accebtec .S.A. ] : : ) If the fre_
the operating frequency.
PROGRESSIVE panel. at
i i - T me, the
CTRONICS co Solder a 1N34 crystal dlode_between quency is fa1hule{move}(1i {Jli?lmblessre léced
ELE * the innermost clips and an thlte Z-144  Z-144 r.f. chokes sho ; pt ced
497 UN|°§‘R&‘{(EL- S b r.f. choke between these clips and the with chokes suitable for use a
LI L1t A YN 10 N-Y- 1 meter terminals. Bypass the meter with  operating frequency.
( See adrertixing index for other adrertisement of . . o
Progressive BElectronies Co. ) a 100-!L§Lf ceramic capac1tor. —end

RADIO-ELECTRONICS for
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TV LINEARITY CHECKER r

This low-cost TV linearity checker
broduces a grid of horizontal and ver-
tical lines on a screen of a TV set. The
service technician adjusts the set’s lin-
earity controls so the lines are evenly ‘
spaced across the face of the tube.

The 6J5 is a blocking oscillator op-
erating at 540 c.p.s. to produce 9 hori-
zontal lines on the screen. Its frequency
is determined by the characteristics of
transformer T and the setting of the
10-megohm variable grid resistor. Trans-

former T is a push-pull audio output ] 2

S | HELPY HELP! HELP!
a plate-to-plate impedance of 25,000 @ @ [ )
ohms. The secondary is not used. Let John F. Rider help you untangle your servicing problems. RIDER
MANUALS AND BOOKS have guided tens of thousands of service-

P-P OUT TRANS - SEE TEXT '&
N(QUSED men on to better servicing and greater profits. They can be your
e "“good right hand,’”” too! Order from your Jobber today!
|
RIDER MANUALS RIDER BOOKS
Oty hNc:w, more lh‘?n ever, 6"‘ is uyglenf that you Practical books, written by men with actual
ave at your fingeriips the priceless servicing R : d :
data that can be found ONLY in RIDER firing line experience . . . help you increase
6SJ7 g | MANUALS. your knowledge . , . save you time and
mon ]
4-80ppt J ~ oney
2t . Rider TV Manual Vol. 6 BIseAT THE TUBE SHORTAGE
t |
aj ez, ACCURATE . . , AUTHENTIC . . . RECEIVING TUBE
R ————
I . FACTORY-AUTHORIZED TV serv-
L | AAR i L}OUTPUT 3 icing informationRglRBE.CTI;rypm SUBSTITUTION
3K 47K S00puT/I0KY OR MORE TERMINALS S oy GTURCRS | 8ia ey GUIDE BOOK
< iled i ' by H. A. Middieton
% filed in place. Large, easy-to- y ¢
T 4 read diagrams. Everything you For TV-AM-FM Receivers

need to speed servicing and sat- and Allied Equipment
isfy your customers. 2

The 12 vertical lines are generated This amazing book shows you how to keep radio

by e DETiam IS msotnlal som | Exclusive Features: Feplatemints e Weveicale ghan 1o, b
a1 3 1 3 Q - e )
cillator operating at 189 ke. L1 and L2 | ® ALL TV production runs and changes from | tefevision tube substitutions fisted, TV receirer
are 10-mh r.f. chokes (National R-100). | éugu.s'f, 1950 :‘hrou_gh.lunuury, 1951, filament wiring; heater substfitution wiring in-
o - . ® Circuit action descriptions, N structions; tube types classified by functions

The f01me3 18 t.apped between the sec ‘ ® Unpacking and installation mﬂfer'?'- .. . plus other important data you must have in
ond and third pies. ® Signal wuvefgrms for troubleshooting. order to keep receivers going. 224 pages,

To operate, connect terminal 1 to the 2 ggmzt:;g ::9"5‘";:’5'," data. 812”x11" durable paper cover . Only $2.40
. . r . ———
Slgllal lead of the }’)lCt.ule tube and ter- ® Circuit changes, ) EN(Y([OPED'A ON CATHODE-RAY
minal 3 to the chassis of the TV set. Equivalent of 2320 pages (8}2"x11") plus OSCILLOSCOPES AND THEIR USES
Adjust the 80-uuf trimmer and 10- Cumulative Index Volumes 1 through 6 .

. i . $24.00. With all 6 RIDER MANUALS you will by John F. Rider and Seymour D. Uslan
megohm resistor for 12 vertical and 9 own the world's greatest compilation of TV This is the ONLY book that so
horizontal lines, respectively. If the Sgsi;\i‘-;p information. SEE YOUR JOBBER fully describes the oscilioscope
set and generator do not stay in syne, I - eng'n{éir?ﬁé’“cfeté‘é';,'c"hse[tv'cc'?,ﬁi

. : : .
connect terminal 2 to the high-voltage Now Available! tains thousands of time-saving

and work-saving references,
charts, waveforms, etc. More
than 70 different models are
7 described  with splecificatlons
and wiring diagrams. 992 pages. 82" x 11°.
FACTORY-AUTHORIZED serv. 3000 illustrations. 22 chapters, completely in-

icing material from 61 man- dexed ... ....Only $9.00

facturers... AM—FM—Aut
Ea%ﬁogrfrfgecord Changerg—o _—— TV Tl&ﬂ'&%sgorq

Disc and Tape Recorders.

Coverage from December, by Samuel L. Marshall

1949 through October, 1950, ngetare' fgcts you should k?'ow
. about win surtaces, mounting

1'648 pages PLUS Cumula requirements, etc. Here is ac-

tive l“deXV°|Umes$ curate data on receiver adjust-
XVIthrough Xx!....*21.00 ment_in the home. Here are

terminal on the picture tube. Use

standard high-voltage cable for this RIDER MANUAL Vol. XXI
connection, Adjust the 30-uuf trimmer
for uniform brightness of the bars.
Replace the 6J5 with one having lower
gas content if the horizontal bars are
weak or do not appear.

The designers of this circuit, Pre-
cision Apparatus Co., state that the
instrument can be constructed for ap-
proximately $7.00. They suggest that
the constructor try using this unit to

modulate a high-frequency r.f. gener- —— m:}.";rciw a:ggglaﬁg'r’: is‘”cofr’n”
iode s % yacuum-tube ov erystal | - rosisin fanu Yauns § (Oue e 5408 | ptte invormation v mocnarga it
diode mixer. Some constructors may Television Manual Volume 4 (Dlus iow it 5 f:it:nslde'rlatlonsél35:‘0bp09:s. 558 )68|5/3$-32Zg
i i reul Works"" Book and Index)....... e 24,00 Hllustrations, Clot ound ... .. Only d
elab9rate on this basic (I.ICLIIt .b-V C(?n' ! Telev,isio_n Nianual Volume 3 (Plus “How It —_—
necting cathode followers in series with | L =i 2000 OTHER BOOKS FOR THE SERVICEMAN
the output leads of each oscillator. hase size 127 x 15”. (Plus "‘How It Works'' TV Master Antenna Systems........ -$5.
3 W, A . . Book and  INdex) ..o o 2 TV and Other Receiving Antenna
These will minimize pulling, by isolat- Television Manual Voiume | (Blus Radio gé,ie{i;;tnur.s T PR
ing the oscillators from each other Nalsss Hiookgan dRINGET).— —armyies The Business HelnéF'd..R L 2.'60
e . . FM Transmission an cception... 3.
and fl.Om t.hG external load' . . mm: ;((?(Xm_ vvvvv 22.50 TV Picture Projec|‘ion & Enlargement.. .
A linearity checker such as this is Volume XVIII 22.30 Broadcast Operator’s Handbook ...
practically an essential to the service ol me il 3.90
iei Volume XV 22.50
EechnblCIaI:i thise da);)s because test pat- Volume X1V o Vii (eiah s 19.50
ern pr T 3 Volume VI . a J ;
oadcasts are becoming extremely Abridged Manuals | to V {one volume). 19.80 | Installation "and Servicing of Law Po
rare. With this instrument an aceurate Master Index. Covering Manuals Vol. I to X 1:50 Public Address Systems ...

18.00 Vacuum Tube Voltmeters (Revised).
Automatic Frequency Control Systems

JOHN F. RIDER PUBLISHER, Inc. . 480 canal St., New York 13, N. Y.

PA Equipment Manual, Volume I..

linearity adjustment can be made at
any time.

—end—
JUNE, 1951
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with new
DUAL SPOTLIGHTY
Soldering Gun

Pull thetrigger

of your new light-

duty Weller Solder-

ing Gun, and instant-

Iy twin spotlights focus

on the job—Dbanish every

shadow. Five seconds later the tip is

at soldering heat! No waiting. No

wasted current. This streamlined
135-watter—newest of the

\\ famous Weller line—is fast!
\\\ Built eompactly for work-
~ \ \ ing in crowded ehassis,
\%\\\\\\\\ too. And the time and
SO SEAN power You save pays
\\\ﬁx}}\\ \ for your Weller
“\\\““'&: \\\ Gun in a few

\\\%Ntﬂ\ X months.

\\\1\1 By e

135-Watt |
Weller
Soldering
Gun

Specially Designed
for TV and Radio Work

o DUAL SOLDERLITE—Two prefocused spotlights
completely eliminate shadows.

o OVER/UNDER DESIGN —Tube construction braces
tip and improves visibility.

® 5-SECOND HEATING—Pull the trigger and you
solder!

o LONGER REACH—Slides easily into deep chas-
sis; reaches the tightest corners.

o GREATER CAPACITY—Smaller, lighter, with
greater soldering capacity.

o TRIGGER-SWITCH CONTROL—Adjustsheat to the
job. No need to unplug gun between jobs.

o DUAL HEAT—Single heat 100 watts; dual heat
100/135 watts; 120 volts; 60 cycles. Handles
all light-duty soldering.

See new Models WS-100 and WD-135 at
your distributor, or write for bulletin direct.

o SOLDERING GUIDE—Get your new copy of "Soldering
Tips"—revised, up-to-date, fully illustrated 20-page book-
let of practical soldering suggestions. Price 10¢
at your distributor, or order direct.

WELLER

ELECTRIC CORP.

828 Packer Street, Easton, Pa.

CAPACITANCE RELAY WITH

? Please print a diagram of an a.c.-
operated capacitance  relay which
changes over immediately to battery
operation in the event of failure of the
a.c. power source—E. J. R., San Diego,
Cal.

A. The circuit is designed around a
pair of 1S4 battery-type tubes which
are used as the control oscillator and
relay tube. The 5-ohm, 5-watt, and
5,000-ohm, 5-watt resistors are adjusted
to give 1.5 volts and 90 volts respec-
tively when the unit is operated from a
117-volt a.c. line. These voltages should
be adjusted to the point where the
alarm will not trigger when the unit

Question Box — ——

EMERGENCY D. C. SUPPLY

automatically changes over from a.c. to
d.c. operation.

To adjust the unit, set the arm of R1
so that a further reduction in its re-
sistance will trip the relay. Connect an
antenna to the unit and vary the loading
and sensitivity controls so the velay
pulis in when anyone is within 4 ov 5
feet of the antenna. Check for inter-
ference on nearby radio sets. If there
is interference, vary the frequency of
the oscillator circuit.

If the a.c. source should fail, the
6-volt a.c. relay releases and connects
1.5-, 90-, and 6-volt batteries to the
filaments, plates, and alarm circuits.

ANT 1S4 (2)
e oM ADJ SO RELAY IS ON VERGE OF 6V BELL OR BUZZER
& T AL PULLIN WITH RI SET AT GND END
002 “
I
§ SOK|ww +J_
PLATE RY=6K-10K 6V
2,266 — =
L =
- 100ppf 5
;( waoiNG 15 [ 0
50v
4B5KC BFO TRANS RIJ 1K —_
AMW— |
SENSITIVITY = '
22 T5MA AC/DC CH l
-— R
5K /5W
W+ 4 90V =
HIVAC 6.3V =0 401 Z,
NSV AT S g0y
“———] ] . i| l}——d/o—
ENEY E ‘
875w Ly BATT, SW RY BV AC
AC AC S I
o !
IBR4IMALLORY) 2000/ T 0T s =
45 d o—

POOR SELECTIVITY ON SMALL BROADCAST SETS

?  Many of my customers who own 5-
or 6-tube broadcast sets—usually a.c.-
d.c. models—compluin that stations at
the high-frequency end of the dial inter-
fere with each other so that from about
1800 ke up is just a jumble of whistles
and distorted signals. What causes this
and what can be done to remedy it?—
D. B., Rison, Ark.

A. Much of this trouble can be traced
directly to poor selectivity. The selec-
tivity of a set is its ability to diserim-
inate against unwanted signals close to
the frequency of the desired one. The
over-all selectivity is determined by the
number of tuned stages and the selec-
tivity of each.

In any capacitance-tuned cireuit, the
Q—the factor which determines selee-
tivity—decreases as the resonant fre-
quency increases. The average small
receiver has only one tuned circuit be-
tween the antenna and converter grid
and a pair of 455-ke i.f. transformers
between the converter plate and the
second detector. A single i.f. stage at
this frequency does not have sufficient
selectivity to reject adjacent-channel
signals whieh ride through because of
decreased front-end selectivity at the
high-frequency end of the band. This
effect is most noticeable at night when

the range of broadeast stations is
greater.
Co-channel interference is another

source of trouble. As a rule, broadcast
stations at the high end of the band
operate with relatively low power on

www americanradiohistorv com

channels shared by similar stations only
a few hundred miles away. When the
receiver is within the night-time range
of two or more such stations, annoying
heterodynes result. If the desired sta-
tion is reasonably strong, thec trouble
can be minimized by using a shorter
antenna or by rotating the set for
minimum interference if it has a loop
antenna.

If the interference is from adjacent-
chunnel rather than co-channel stations,
then a 10-ke “tweet” or whistle filter
may be tried. It may be J. W. Miller
Co.’s type EL-58 or EL-60. Installation
instructions are supplied with each unit.
Before installing one of these filters,
be sure that the set is carefully aligned
for maximum selectivity.

RADIO SERVICE

Supaested by
Morley Burteen. Chicago, Il

“Nope. Condenser is OKay!”
RADIO-ELECTRONICS for
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ALL NEW - FAMOUS BRANDS + GUARANTEED E\ A STANDARD TYPE

TV TUNER

OOA oo 160 - 240 | G6N6 . .. 1.95 12AGGT . 1.45 25Z6GT .75
....... 1.60 .83 6N7GT ... 120 | 12A7 Lo d6n o260
0A3/VR75 1.33 1.20 o 0 Exceptional valye In a 12 channet
AG ... 1.33 .83 turret tuner or front end. This muh
082 R 40 AR
| 0B3/VR90 1733 8 : rum tpe turret m: re: i
. 0C3/VRIOS . 1.33 75 able channel coil and eontae
0D3/VRIS0 1.33 .60 . Fine tuning is provided v\llh
oya 133 stop at each extreme. Guaranteed
. o last fur SEs g vedis WU replice any tuier,
:23 DOUBLE vo’ MONEY BACK if teplacement detent is
! ever requiree
1.95 Tuner uses 1-6AKS RF
. 1.33 and 1:616 Miser-OSC
RERT] WILLE THEY LAST c1a 05" TuPes -
. Lo With Tubes
. 1.00
6AB5/6N5 .. (.33
A A NIAGARA SPECIAL
l)ACSGT 1.45
6AC7 1852 . 1.45
6AD?G 1.0
6AEGG .90
| TROL
6AG5 ...... 1.33
] 6AG7 - 1.60
k HE - 1.85
7o A e FOR THE
! 6AKS - 1.95
1 6AK6 1.20
j ALS 1.00
L bAL7GT 1.33
s SAQS 1.00
i 6 .90 o
GA 7GT 1.20
1F56 75 | 6AR5 - -83 (Plus $1.00 Book FREE)
[F6 .. 75 ASS 1.00 [ - © . The answer to the “‘Remote
1F76 .75 T6 75 _Control” experimenters dream
HGaG) 7% -a3 oo eanteer it Catlmnotie
1G5G 75 1.00 uscd as Electronic Brain for re-
1GHG 75 1.33 mote  th e control of
1H4G 110 .73 electric Can he used.
fiHsg 20 £33 Tral ol emes, trucke:
p . Fe s, p
IHGG 1.60 .83 75 remole on-off for radios. open
1156 75 | GB4G Ul - and elose parage doors from vour
1166T . 160} GBS ..... 1.60 . car. or to remotely contral fnv
5 1.10 device in accordance with your
- . - . d ths t “ith eac
1LA4 133 B8G 160 : unit we w‘llls;:':‘\,o' 3(.m amselie]?
free. one capy o rnshack 1i-
63 18] taar 2 : fres; Se Py of Gyrsnags
6BA : - by Hadie. " 114
1Lcé 1.33 | 6BCH 1.00 a ning more than 13
I 1.33 .95 diagrrams, bl
L 1.60 10 formulas, erammed full of theory
L 1.08 .20 ?‘nn [1lrac(|c:|ll Jises for Electronic
mate Contri
18 90 .10 Hemate Control Unit. Iu(l\ul‘luz Fi. Nfmr., 3000 ohm plate
1L .83 10 ru.ul«. s IE"'EV l'&;luv. completely wired, clreuit diagram
IN 2.40 .33 and ahove deseribed took—less tuhes.
1.00 .20 ALL FOR aNLY ... ... ..... L.
'IS HI -0 :;Impin Wgt. 3 Lhs =
1Q6 75 | ‘33 E o Wet. 3 Lbs.
R4 .10
IR5 .33
154 .20
185 33
186 .33
1T4 e
IT6 £ TINIEST V. O. M. IN THE WORLD
e i IMPROVED AND
1us .33 i
v . '”’@ SMALLER!
1v2
3
,I\\,/vs,‘ ? “UNxvr-:r‘z’;vALaBonau\;
TESTER" has been
W5 further improved
| and, impossible as
H it sounds. reduced
in size. The new
meter " measures
3157"x2V/4"x 1 3R".
;Vleasuvomben( ranoes
rom a basic
o
o 1t).
P ade o heavy
molded bakelite,
SQ( into a Chrome
n brass case, it in-
| Cludes batterles, AC
. voltage rectifier,
and one pair of in:
sulated test leads.
FULLY GUARAN-
0-100.000 ohms
L]
0-15 V. AC or DC
.
0-150 V. AC or DC SPECIAL
emyieca: .
50 iliamper

ONE OF AMERICAS GREAT RADIO STORES

NoTicg

Minimum ord
er

S5, 20% deposis

'w:fh orders yp.
€ss rated.
Nprated. F.0 g

Pri
subjectto cho:ge:
Without notice,
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Question Box

80

14" rect. ...... 23.90
17" rect. ...... 37.50
20" rect. ...... 56.95

Tubes Guaranteed.

e e e e s

LhhebDOP

b

BN

P Y T ST PR

PARY SPECIALS
Vibrators
4 Prong 6 Volt....$1.19
TV HV Cartwheel Cond
500 Mmf. 10KV..... 49¢
500 Mmf. 15KV.. .59

6 . .
Special ALL American Kit — 5 Tubes — $4.79

Low-Priced for

QUICK SALE!

All standard and nationally known tubes

Many below wholesale

TV TUBES—AII Black
Sheldon, Zetka & Other Standards

16" rect. or rd. 35.90
19”7 rd. metal...53.95
All factory guaranteed

u Individually Boxed.
Extra Discounts—25 or more 5%,

6BG6G ..
91686 . ..

100 or more 10%

2.49,12H6 .... 1.1
1.49 2
1:89]12k a

0

.1

0

a

D112

1.23

1,01

97

1/a9

.9

.4

2

2

12

64

69

03
34 d
39 i
a2 §

7 . 1.0
89 84
1 1
1 1
4 1.

79 1.

9 B
28 1.
a8 10
.23 1.
09 1
‘88 1.4
‘49 D14
82 12!
94 1.
89 1.

© 101 2.

L 101 2.50

- 39

. 1.49 l17.50
89 17350
1.01 D140
1.01 LAl
1.48 . 4.
112 .4l
1.48 l12:
1.23 2a.
89 3.
8a 1.59
1134 3.95
1.23 . 695

D194 . 495

. 1.39 . 2.95
2.40|q . .39

. 1.09 .59

. 1.09 1.59

. 1.89 .79
.99 .79

TV-FM

BOOSTER
Improved
TV recep-

1Meg w/sw 3” Shaft 54¢
500K w/sw 37 Shaft 5d¢
1Meg w/D.P, switch
17 Knurl Shaft 49¢
500K w/switch
1" Knurl Shaft 49¢
10K w/sw 3R’ Shaft 39¢
100K w/sw 34" Shaft 39¢
100K control
34" Milled Shaft 24¢
250K _control
34" Milled Shaft 24¢
500K control 2”7 Shaft 26¢
Mica Kit 100 Assorted 5.95
5.95

Ceramic Kit 100 Asst.

Resistor Kit 100 Asst, 3.79

Per
Sockets Ea. 100
Molded Octal .12 9.95
Molded Loctal .10 8.95
Waffer Octal .03 3.95
waffer Min. 7 Pin .05 3.95
Electrolytic

40x20—150V Tubular 39¢
20 Mfd—25V Tubular 15¢
20 x 20x20—FP Type 49¢

450 25
50/30/20—150V ... .69¢

prices F. O
order $5.

COrtlandt 7-0086

TERMS: 209 cash with order,
.'B. New York City warehouse.

500 Mmf. 20KV.. . 89¢ duces
S T fghid A
GIETER) P More | fects. Minimizes ‘'ghosts.”
4" $1.75 1.69 List Qur Price
g” ;g 519 $39.95 $19.75
" .59 .4a
127 ©.89 ©.59 PHONOGRAPH SPECIALS
. Single
PM Speaker with M
2 e ot speed . .$16.95
cila 5y 2.10 1.90 . 3 speed, single
85”. ce. 2.2 2.00 needle . $20.50
’ ynamic Speaker—-350 3 speed. auto:
OHM Field with 50L6 Out- P $ 5
put Trans. ....-.. 52.69 matic . .$56.50
Output Trans. Repl nt
For 50L6, 6V8, 6K6. 3Q5. LATEST
BVa Lol 49¢ 30-TUBE
630 TV
Controls CHASSIS

Finest for

fringe area

reception. )

RCA li-

censed.
Takes all picture tubes
from 16" to 20” round or
rectangular.

$158.95 Complete with
Hi-gain Standard Coll Tun-
er and 12" RCA Speaker
(less cathode tube). Avail-
able with DuMont Inpu-
tuner FM RADIO.$169.95

Battery Operated
SIGNAL TRACER KIT

Complete

compo-
nents, tubes
and easy-to-
follow in-
structions.

$9.95 (less batteries)

balance C.0.D. All
Minimum

NOTE: Availability of merchandise subject to prioer
sale. Prites subject to change without notice.

STEVE-EL ELECTRONICS CORP.

DEPT E-6 65 READE ST.

NEW YORK 7, N. Y.
Free catalog

COIL FRAME DATA FOR

? No information was given on the
size of the cases and frames for coils
used in the “Modern Metal Locator”
described on page 16 of the 1948
RaDIO-CRAFT REFERENCE ANNUAL. Please
supply this information—M. S. R.
Waco, Texas

A. The cases for receiver and trans-

mitter are 15% inches wide, 13%
O St S0
| 2-3/8" —

Fig. 1—Dimensions for the coil frame.

inches high, and 83 inches deep. The
loop frames are built for a snug fit in-
side them. Frames are constructed from
material approximately 3 inches thick
and 2% inches wide. This material

MODERN METAL LOCATOR

gy THCOL e 400U 05C
25-500 1.5 SOMH IIGG-G‘T(Z)
i upt
001 |
4 |
KT Mica g =
|| 22 FELL 3
o i I
BTN g —— =
ENAM ® [ OFF
o
A & 7
A-B— A+ 90V 615V A5V 22.5V

Fig. 3—The locator transmitter hookup.

The coils are laid in the grooves to pre-
vent damage when the frames are in-
serted in the cases. Shelves for the
transmitter and receiver are fastened
inside the frames.

Diagrams of the receiver and trans-
mitter are reprinted in Figs. 2 and 3,
respectively, for the benefit of readers
who have not access to the April, 1943

500K
ve

2-10v
2-1.5v

ATOK ﬁm JONE
-

A+LSV  A—B=— BHASY

Fig. 2—Circuit of the receiver s

device used for the location of metals by radio.

must be grooved with two 1346-inch
grooves as shown in Fig. 1.

/
T o
l 200 100pA/IMA

ection of the

issue or the 1948 RADIO-CRAFT REFER-
ENCE ANNUAL.

HEADPHONE CONNECTION TO A.C.-D.C. RECEIVER

2 ] want to connect a phone jack to a
small a.c.-d.c. type receiver. The circuit
must be wired so the speaker cuts out
when the phones are plugged in. Please
print a suitable circuit—Wm. C., Mian
Beach, Fla.

A. This circuit will do the job for you.
The jack, a Mallory type A2A or equiv-
alent, must be well insulated from the
chassis and connected to it through a
.01-uf, 600-volt blocking capacitor.
Check the output transformer and
speaker assembly and make sure that
neither side of the voice-coil cireuit is
grounded before connecting the jack.

STROBOSCOPE USED FOR

? I plan to construct the stroboscope
described in the October, 1950, issue.
I will increase the oscillator’s frequevcy
range to 240 ¢.p.s. and substitute a 1D21
Strobotron tube. to provide direct cali-
bration up to 14,000 revolutions per
minute. How can I use this to check the
speed of a small air turbine which 1
believe to be turning over at speeds
between 50,000 and 75,000 r. p. m.f—
C. E., Flint, Mich.

A. Set the stroboscope control for
maximum speed, then slowly reduce its
speed until the rotor appears to stand
still. Note the speed in r.p.m. on the
dial. Make a chart showing speeds 2, 3,
4, and 5 times the indicated speed. Re-
duce the speed of the oscillator until
the rotor again appears to stand still.
Note the dial setting and prepare an-
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If this circuit is used on an a.c, set,
the frame of the jack can be fastened
.ol

600V PHONE JACK

“OuTPUT

,;;OI 7600V

SPKR

directly to the chassis, and the blocking
capacitor from the jack to the chassis
need not be used.

HIGH-SPEED ROTOR CHECK

other chart. One number will appear
on both charts. This number is the true
speed of the rotor in r.p.m.

For example: If the first reading is
12,300 r.p.m., 2, 3, and 4 times the indi-
cated speed will be 24,600, 36,900, and
49,200 r.p.m. respectively. The second
reading will be 9,840 r.p.m. Five times
this speed is 49,200. This number ap-
pears on both charts so this is the true
speed of the turbine.

In actual practice, there may be a
slight difference between the two figures
on the chart because in most cases, it
is not possible to read the dial to one
part in several thousand. Therefore,
you can make the measurement several
times and take an average of the
readings. In this way you should be able
to find the correct rotor speed.

RADIO.ELECTRONICS for
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OQuestion Box

ONE-TUBE RECEIVER

Please publish a diagram of « port-
able broadcast receiver using « single
IDS-CT type tube. It should operate
From batteries and drive o« small loud-
speaker on  strong local stations. I
would like to be able to use phowes for
the weaker stations.—A. E. S., Cam-|
bridge, Mass. |
A. This circuit should perform as well
as that of many 3-tube ta.f. sets. High-

24
.

gain antenna and r.f. coils having
HIIMP PHONES  3WAY PLUG PHONE JACK
'
37PM
.
I I:16Ka
I
820 § {200v
l_
- ST
90-102v 10725 =
+

powdered-iron cores should be used for
T1 and T2 respectively, to insure maxi-
mum gain and selectivity. The triode
section of the tube is the r.f. amplifier,
the diode is the detector and a.v.c. ree-
tifier and the pentode is the power
output stage. The heater current used
by the 1DR-GT is 0.1 amp., and the
total B-supply drain in this eircuit will
be about 7 ma.

A 3-way phone jack and matching
plug are used for the phones. The jack
is wired so the speaker is silenced when
the phones are plugged in.

18-TUBE RECEIVER QUERY

2 I am planning to build the 18-tube
communicutions receiver described in
the Juwe, 1950, issue, but before I begin,
I would like to have data for winding
coils for the 160-meter and broadeast
bands. I will install these coils in place
of those for the 6- and 10-meter bands.
—G. H. R., Akron, Ohio

A. This set uses an oscillator which
tunes from approximately 5 to 7 me on
all bands. To use this set on the broad-
cast band (550 to approximately 1350
ke—you cannot tune much higher with-
out getting if. feed-through on 1425
ke) the oscillator will have to tune from
1975 to 2825 ke. The maximum capaci-
tance across the oscillator coil would be
approximately 1,200 uwuf. To cover the
160-meter band, the oscillator must tune
from 35175 to 3425 ke, and the total
oscillator capacitance will be about
500 wnf.

We do not think it wise to attempt to
pad the oscillator coil so it will cover
these bands. This set is engineered for
optimum performance over five narrow
sectors in the radio-frequency spectrum.
We suggest that you use converters to

cover the 160-meter and broadcast
bands.
JUNE, 195

MORE THAN 150,000 RCP INSTRUMENTS
IN USE TODAY—PROVE THEIR SUPERIORITY

A A A A A A A A A A AT T TP TP P PSP ST T T T T

'NOW

¢

you can get in kit form the best professional test &
equipment! Made by Radio City Products one of the out
standing manufacturers of test instruments for 18 years. You
get kits that are complete with all necessary parts cndi

easy-to-follow assembly instructions. There is nothing else
to buy! Yes, an RCP kit provides an enjoyable few hours in
instructian and construction plus a finished test instrument
at a tremendaus saving! ;
B W A A

MODEL 345K SUPER VACUUM TUBE VOLTMETER

Features lung scale 4%” meter in burn out pronf meter eircuit —electronic halanced
bridge type push putl circait—negligible current drawt due to high input impedance of 25
megshms—Eolation I'robe—center of ol seale 10 ohms—>5 ohmmeter ranges reading
from 2 oluns to 1 billion ohms (1000 megohms). 20 vultage ranges 0-1000 volts including
AU and DC—Cymplete D B, meter.

§
§

Discriminator alignment seale with zero center permitting operation in hoth directions.

Operates on 1053-130) volts. 50-60 cyeles—Extra heasy panel, case 52 5 95

and chassis. Size 10”7 x . Weight 8% 1bs. Shipping weight
MODEL 322AK TUBE TESTER KIT

11 Ihs,

MODEL 345K KIT COMPLETE .. .. o8 ..

Fully engineered to test all recently developed tubes and television types. 1ias provisions
for checkimg individual sections of multi-purpose tubes as well as miniature amd
subminiature reeeiving tubes Jack for head phone noise test to cheek nolsy swinging

or high resistance internal tube connections. Neon tamp for rapid
short awl leakape tests between elements.

IKIT MODEL 322 AK, only

MODEL 447BK MULTI-TESTER KIT

3” square D Arsonval meter, DC Voltmeter: 0-5-50-230-2300 Volts at 1000 Ohm per
Volt. AC Volumerers -1 To-300- 100 Volts, Ourpul Noltmeter: 0-11-1060-500- 1000
Volts. DC Milliammeter: 0-1-10-1000 MA. Do Ammeler: 0-1-10 Amperes, Ohmmeter:

A-10.000 Obms —1 Megohm—10 Megahms  loxt. Decibel Meter:
Complete with hatteries. $ ’ 3 95

—8 10 +33 decibels

MODEL 777AK DYNATRACER

New Model Signal Tracer—Ultra Modern-Circuit design provides exceptionally high
amplitication so that actual gain measurements may he made. Accurate merer gives
calibrated indications. I'rovides the speeitiest 1ape of trouble shooting tonl for tracing
*type of disturbance or circuit defect from the antenna to the speaker. Indicates nnise
pickup at the aerial—eheck O, link and filter eireuits.

Tube  Complement 8AT6— WS and 6X10 Crystal Reetifier IN34. Speaker
employs Alnico 5 magnet. Beautiful hammertone grey steel panel and case with new
slenderized probe. it

stupplied complete, 103-130 volts, 50-60
eyeles. Size 6847 x 814" x 117, Weight 914 Ibs. $ 50
MDDEL 777AK

RCP HIGH VOLTAGE MULTIPLIER KIT 7 RGP ULTRA HIGH FREQUENCY PROBE

IKIT MODEL HFP-IK only .. ..

152 WEST 25th 5T

KIT
‘=T—_'—_ﬂﬂ3- Pertuits multiplying  all Uses  germaniunt erystal ;
high voltage resistor perti- $695
KIT MODEL HVMP-1K. only
MEW TYORK 1, N. Y.

- L ranges X100 of Mode! 315 with low impedanee pet- :Eﬂﬂg‘ -
lwlrlii](l"é‘l similar inpedance VT, voltneter. Speelal ceramic work permitting measurements up to 400 megacycles.
o
Hvld safe for all ranges up to 33,000
olts
Available at your Distributor. Insist on R.C.P. instruments. Write for Cataloguz 6 RE
]
RADIO CITY PRODUCTS CO., INC. ‘—T(“
NEW LOCATION big FREE
Same big bargains in new equipment
BC348 dual-section volume control ea. $2.50 EIPT Offer
MC215 Tuning Shaft for SCR274N ea. $1.25
MC124 Tuning Shaft for MN 26 306" ea. $6.00
MC136 Right Angle Drive for MC124 ea. $2.25

MC211A Right Angle Drive for MC215 ea. 85¢
BC732A Localizer Control Head ea. $2.50

SEE
PAGE

Please include sufficient postage.

LONG ISLAND RADIO COMPANY

P. O. Box 474, Montrose, Penn.
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BELIEVE IT OR NOT!

TYPE CHASSIS
6 3 O I S MFG. LICENSED UNDER
R.C.A. PATENTS

31 TUBE CHASSIS COMPLETE CHASSIS
Best for Fringe Areas INCLUDING BLACK
Improved Keyed A.G.C. RECTANGULAR PIC-
Full 4 Megacycle Band Width TURE TUBE
16 KV Output
A.F.C. Sync. Separator Syncrolok 16" FRound s
Latest 1951 Features 16’ Rect 169

Focus Coil-Yoke Removable Plugs Black

Standard Tuner
Improved Down to 45 Microvolts "

Set equipped with Phono Jack 17 Bn!:‘::'k s179
Set uses 70° Deflection Coil

Complete Chassis with Tubes Aligned. Not

a Kit 19" FRound s
Large 12 Speaker /1 Black 199
All Knobs—Channel Selector 20 Rect.

Universal Mounting Brackets. Tube on Chassis
Free Plastic Mask with Every Set $
Free Schematic with Every Set 24" Biack 289
Free R.M.A. Guarantee on Chassis-Tube
Free—No Extras—Tax Included
Free Delivery on Paid Order 6 or More 25% WITH ORDER
Dumont Tuner F.M. Radio $10 Exira BALANCE C.O.D.
Cabinets—Console 16”7 17”7 20”7 $59 .

H 17 ’” Dealers. DIS"’.. Mfg.
Cabinets—Half Doors 17”7 20” $69 SPECIAL PRICES

Cabinets—Full Doors 17”7 20” $79
In Mahogany or Blonde. Same price. LOTS 12 OR MORE

UPSTATE 107 DUANE. SCHENECTADY N.Y. TEL. 4 3008

SOLD TO

WHOLESALE DISTRIBUTORS

ONLY

Effective April 1, 1951

ROTOR 4 CONDUCTOR WIRE

$25.00 per/M ft. — 1000 ft. Metal Spools

300 OHM TV WIRE—POLYETHYLENE INSULATION

20 Gauge 80 Mil Web $22.50 per/M ft. Meial Spools

20 " 50-56 " " 2000 " " "

2 v 50-56 " " 1760 " " ° " o

22 " 40 * 1500 ™ " " Cardbeard Spools

TERMS: 30 Days Net—Rated Concerns—C.O.D. Non-Rated

ersey Speaalty Co.

LITTLE FALLS NEW JERSEY

Phone: L.F. 4-0784-1404-1405

REPLACING A BR RECTIFIER
® I have o prewar Motorola auto
radio which has a BR tube in its power
supply. The tube is bad and I cannot
find o replacement. Is there a substi-
tute?—N. J., Dallus, Texas

TO TRANS

TO TRANSFORMER
TO FILTER TO FILTER
a b
A. Replace the socket with an octal
unit and rewire it for an 0Z4. A base
diagram of the BR is showr at a and
wiring connections for the 0Z4 are at b.

SUBSTITUTE FOR 35Z5-GT
? Can I use a selenium rectifier to
replace a 35Z5-GT in a 5-tube a.c.-d.c.
set? If so, kindly prepare a diagram
showing the changes. I am enclosing a
drawing of the rvectifier and heater

string in the set.—H. L., Harvey, La.

TOFILTER
125Q7

50L6 125A7  12SK7

HTVAC

a
) ‘f‘l‘. (0OMARECT 1o\ v

ITVAC

X
L 50L6 I2SAT 125K7 128Q7

R SEE TEXT b

A. The original circuit is shown at «
and the revision at b. Resistor R may
be a Globar or Keystone type having a
resistance of 1,400 ohms when cold and
200 ohms when hot.

MICROPHONE INPUT CIRCUIT
? I am planning to construct the high-
gain amplifier described on page 45 of
the September, 1950, issue. Please draaw
a diagram of the input circuit showing
how I can use high-impedance micro-
phones.—E. McD., Roselle, N. J.

A. The diagram shows how the input
transformer is eliminated and the val-

MIKE

WWw americanradiohistorv com

2
A
2. 7 6SJ7
| Y/
MIKE | IMEG 470K
[l—.-v ] 1:) o
Wit 3
< :
— P4
MIKE | IMEG 220k
uh 0‘2
I €. AaA 1K
:' v
PHONO ’—s'o’ "
0K 470K >3 I
> Y < 3K

ues of the gain controls and decoupling

resistors changed to adapt the amplifier

to use high-impedance microphones.
—end—
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Try This One
— 83
MEDIUM-VOLTAGE RECTIFIERS

Amateurs and experimenters often

: ‘ oy ®
use 83’s, 83-V’s, and 5Z3’s in power sup-
plies delivering up to 225 ma at 600 I Ion
|

volts. These tubes do not last long un-

der such operating conditions and are

likely to arc or short between plate and |
filament. The resulting short circuit will ‘
blow fuses, or cause the primary of the
transformer to burn out. A pair of 866’s,
866-Jr.'s (2B26’s), or 816’s may be used
if there is room for an additional tube,
and if the filament winding is heavy
enough to supply the required power.

I use a surplus 1641 RK-60 in all my
supplies where the rectifier plate volt-
age is not movre than 750 per plate. The
maximum ratings for the 1641/RK60
are: 750 volts r.m.s. per plate, peak in-
verse voltage 2500, and output current
250 ma d.c. The internal voltage drop
varies from 35 volts at 100 ma to 61
volts at 250 ma. The filament voltage
is 5 volts and current is 3 amperes.

The 1641/RK-60 fits in a medium,
4-prong base with filament connections
to pins 1 and 4. Plate conncctions are

made to 0.36-inch caps on top of the

tube. The envelope is 214 inches at the , .
widest point and 5% inches from base |
to tip——Gerald Samkofsky

SETTING SLOTTED CONTROLS :
Transmitters, amplifiers, TV receiv- 5
ers, and numetous other electronic de- ; ew
vices often have potentiometers or va- ;
riable capacitors with slotted shafts TV TRANSFO RMER CATALOG
for screwdriver adjustments. These

controls are frequently under the A N D RE P I_A c E M E N T G U I D E

chassis or behind a pancl where the

slots are difficult to find and even more Lists:
difficult to keep the screwdriver in. ‘ ) * . . ;
TUNING CAPACITOR OR POTENTIOME TER WITH STANDARD SHAFT ‘ : @ Over 900 TV receiver models and chassis made
= = 1/4"SLOT TED BRASS
OR BAKELITE INSERT by 71 manufacturers.

® Complete specifications, dimensions and prices
of 75 STANCOR transformers and related com-
ponents for replacement and conversion.

IN EITHER CASE INSERT SHAFT ENOUGH TO ENGAGE 1ST SET SCREW

Adjusti:g slotted controls isbsimplel- i TAKE THE GUESSWORK OUT OF YOUR TV SERVICING! GET
when a Y%-inch metal or insulated ' YOUR FREE COPY NOW AT YOUR STANCOR DISTRIBUTOR

coupler is placed over the end of the
shaft as at « in the drawing. The draw-
ing at b shows how a standard shaft
can be converted for screwdriver ad-
justments. The shaft is fitted with a
coupler and a short piece of -inch
shaft which has been slotted for a
screwdriver. If the control shaft is hot
and must be insulated for safety, use
an insulated coupler and a fiber insert.
—O0. C. Vidden.

SAFETY WITH A.C.-D.C. SETS

I have a sure-fire method of making
certain that I do not get a shock while o
servicing a.c.-d.c. equipment. I covered WANTED blg
one end of my workbench with sheet
metal and connected it to ground TO BUY

through a large neon lamp. All trans- E‘IPT
Lorge and small quantities of new or Offer

formerless equipment is serviced on this

STANDARD TRANSFORMER CORPORATION

3592 ELSTON AVENUE, CHICAGO 18, ILLINOIS

section of the bench. The neon lamp used electronic government or manu-

lights immediately when the line cord facturers' surplus tubes and equipment.

is inserted so the chassis is hot. Do not Highest prices paid. State quantity, SEE
touch the chassis until you have re- condition and best price in first letter.

versed the plug. It is a good idea to

mount the indicator lamp close to the Box No. F-2 ¢/o Radio-Electronics PAGE
power outlet where you will be sure to 25 West Broadway

see it when you plug in the set.— New York 7, N. Y.

N. H. Kent

JUNE, 1951
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Try This One

' S

%%PENN TV ANTENNA MOUNTS Mean QUlCKER
§ MORE SUBSTANTIAL INSTALLATIONS!

) ‘,7' ®EASIER TO INSTALL
/  @SECURE INSTANTLY

O WITHSTAND WEATHER
EROSION

CHIMNEY MOUNT CMA-500
A pair

of heavy  aluminum
braciets omanutae. of speeial
illay 1o pive extra strengthy
designed to fit the emner of
chimney, curreetly and secure-
L. Coeplete with twe dengihs
af heavy gauge galvanized steel
strapping  to fasten  hrackets
arounnd chinmey. Designed to
tit any mast up to 2* O.Dh
CMA-500-83 cames  with
stainless steel strapping.
Shipped  enmplete with all
hardware, treated to withstand
erosion,

Write today tor FREE BUL-
LETIN RE-651
contaimimng  deale ces and

v
the compiete Penn l\ I’Inll\l\ls
hine,

Over 43700 Te(h_ni(i_anT Have Learned

T
W TO GET THE MOST OU e
O BASIC TEST EOUIPMENT % 1=

Why Not You, Too?

SERVICING by SIGNAL SHBSTITHTIUN

'I'EH ] YERRS! [MEW, UOF T0-DATE, 11TH ETITION]

[ 5 wesT SELLER FOR D

The Simple, Modern,
ceiver Adjustment and Align

@ Nothing complex 1o leartt
ipment 10 purchase

Ask for "5.5.5" ar your local
Radio Parts Jabber or order direct from factory.

Dynamic speed Approach To ﬁ::,-
ment Problems, AM-FM-TV.

_ pon-obsalescent
nly Basic Test Equipment

o Universal
@ Employs 0

100 poges. Invaluahle
information that will help
you ré=-dovble the valve of
your basic test cquipment.

@ No extra equi|

PRECISION APPARATUS COMPANY, INC. - 82-27 Horace Harding Blvd., Eimhurst 4, M. ¥,

Speciall 300 OHM 7 STRAND TV |

9 LEAD-lN-WIRE
IMMEDIATE DELIVERY! sz
IOCOOOCQ

High quality, 7-strand copper wire covered
with pure Black Polyethylene—55 mil. Avail-
able for immediate delivery. F.O.B. Balti-
more, 20% deposit, balance C.0.D.
D H DISTRIBUTING COMPANY, INC.
& 25 S. Liberty St. Baltimore, Md. QGuantity prices on request )

_‘BULUR TONE

SEEEERTORDERBY MAIL BRNERY

HARVARD LABORATORY, Dept. RE-6 W
659 Fulton Street, Bkiyn. 1, N.Y. u

Please send TELECOLOR FILTER :
10 inch ...... $3 cash ...... ]
12,14 inch... 4 Check ..... O
16,17inch.... 6 M.o. ......Om
YOUR '

: 19,21 inch.... 10 Send c.0.0. OF
Simply attach TELECOLOR FILTER to front of set and enjoy s . A t ]
favorite programs in wonderful glorious color tone insteod of i SEERLEELEE mount... ... ]
dull block ond white. TELECOLOR FILTER is one of the lotest NAME [ ]
discoveries, its special formula coloring gives brilliont, pleosing, =5 CrTtiirotoroorortrrorerenes ]
genuine color tone, life like color depth, reduced eyestrain and ADDRESS........... ... oo oo ... u
glore. See our Jonuory ad—poge 114—Free informationl ]

MAIL COUPON NOW | ]
AN AEENA A Y

www.americanradiohistorv.com

PLATING SOLDERING IRONS

Several months ago, a reader recom-
mended using a solution of silver cya-
nide (a deadly poison) for plating
soldering iron tips to prevent corrosion.
A much simpler method is to plate the
tip of the iron with Cool-Amp, a silver
plating powder which can be applied to
any clean copper surface with a damn
cloth. This powder is also useful in im-
proving the contact between heavy
copper conductors which are clamped
or bolted together.—R. P. Balin

DRILLING THIN-WALL TUBING

It is difficult to start a drill into soft
thin-wall tubing without using a center
punch which is very likely to deform
the tubing. I have solved this problem
by modifying a cheap pair of gas pliers
to serve as a guide for the drill. The
serrations are filed or ground off the
inside of the jaws and a V-groove is
filed down one side as shown

FILE V-SHAPED GROOVE

FILE OFF TEETH WITH
ROUND FILE TO AVOID
DAMAGE TO TUBING

To use the tool, grip the tubing
lightly with the groove centered over
the spot where the hole is to be drilled.
The groove is a guide for starting the
drill. Remove the tool as soon as the
hole is started.—O. C. Vidden

SIMPLE AUDIO PICKUP

Radio programs may be piped from
a receiver to any recorder, amplifier,
or public address system through in-
ductive coupling between the output
transformer of the set and a magnetic
contact microphone connected to the
amplifier. Tests have shown the strong-
est field to be at the top of the trans-
former. The mike may be suspended
within 3 inches of the top of the trans-
former or mounted directly atop the
transformer it it is cushioned with a
thin laver of rubber or cork.—Oriren
Reynolds

OLD RECEIVERS MOTORBOAT

A number of old receivers have
push-pull 45’s and a 27 in the a.f. am-
plifier. Because most of these sets do
not have a.v.c., tuning across a strong
station will cause the set to blast and
overload the 4b’s. Consequently these
tubes soon go gassy and motorboat at
the slightest provocation. Raising the
bias to 60 volts helps in some cases. In
others, I connect a .001-uf capacitor
from the grid of the 27 to the grid of
one of the 45’s. This connection forms
a negative-feedback loop.

It may be necessary to connect the
feedback capacitor to grid of first one
45 and then the other to determine
which gives the best results.—(ieorge
F. Cutress

—end—
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Tune in this RCA Victor “Personal” radio
—no bigger than a book. Out pour the
full tones of any orchestra—so full of
“living presence™that it’s like holding
a band in your hand.

This compact instrument grows directly
from basic resecurch conducted at RCA
Laboratories. Scientists and engineers here
perfected highly efficient circuits and clee-
tron tubes—powered by compact RCA
Batteries. Its built-in antenna gives peak
performance anywhere —at home or “on the

\ =7

JUNE, 1951

737 /i/

. s »

road.” Its miniature loudspeaker offers fine
acoustical performance in a minimum of
space.

Development of this handsome portable
radio, weighing less than 4 pounds, is another
example of RCA researeh and engineering at
work for you. Result: a totally new satisfaction
from a small “Personal” radio.

See the latest wonders of radio. television and elec-
tronics at RCA Exhibition 1lall, 36 West 49th Street,
N. Y. Admission is free. Radio Corporation of America,
RCA Building. Radio City. New York 20, N. T,

“Live artist”
RCA Victor “Personal” radio, onc of the most compact ever built.

,L:v/'““““")“"& oot

quality is a characteristic of the new

See the compact new RCA Victor

“Personal” radio today. Model
B411—now on displuy at your local
RCA Victor dealer’s.

RADIO CORPORATFION of AMERICA
World Leaaer in Raaro — First /n Television

www americanradiohistorv com
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New Patents

SAVE 50%
ON THIS

FM
TUNER

Your Net

Enjoy clear,stanc -free reception of your favorite mu-
sic and sports events--convert to FM for less than
$10.00 with this Exclusive Concord FM tuner. Easily
converts any AM receiver, phono amplifier or PA
system for FM. Covers the entire 88-108 FM band.
Tuning and on-off controls on front panel with termi-
nals for connection of 300 ohm twin lead antenna on
back. Extremely easy to install...Uses a TF8 in a
fremodyne circuit, plus a 6H6 rectifier. Size of chas-

sis: 6-3/4 x 4 x 4-1/8". Complete with tubes. For
110-120 volts, AC-DC.
99-95027--Shpg. Wt. 2 lbs ..9.95

DUAL
VIBRATOR
POWER
PACK

Your Net
Another Special Concord Exclusive!.,
fraction of its original cost. Brand new vibrator pow-
er supply...ideal for mobile amateur rigs (transmit-
ter & receiver) or mobile Public Address systems.
Compactly designed cabinet can be easily mounted un-
der auto dashboards. Two vibrators supply dual out-
put: 400 volts at 150 ma; 225 volts at 60 ma with
slight modification. Enelosed terminal board provides
lugs for connecting handset, microphone, and speaker.
Unit alsohas provisions for mounting speaker inside .
Controls on front panel include: channel selector, on-
off switch, squelch control {cuts out all noise when no
signal is being receiver), and volume control. Sup-
plied with instructions for modification but less vibra-
tors. Size: 6-5/8 X6 x 5-1,/8".
99-9627J--Shpg. Wt. 9 lbs..... Net............ 9.95
Kit of 2 vibrators andvibrator socket for modification

of above umt,
99-3957J--Shpg. Wt.

THOUSANDS

OF SIMILAR BARGAINS
ARE YOURS AT

CONCORDRaADIO

SEND FOR LATEST
BUYER’S GUIDE

FILL IN AND MAIL TODAY

CONCORD RADIO CORP. Dept. JF-51
| 901 West Jackson Blvd. , Chicago 7, Ulinois |
l Enclosed $......... (Include shipping charge. l
Any excess will be refunded.) Rush me the I
I following equipmient. l
! [ 99-95027 FM Converter $9.95 '
| [399-9627) Vibrator Power Pack $9.95
3 $9-39577  Vibrator Kit $5.79 . |
l O Send FREE latest Buyer's Guide '
| Name. ... e i s l
l AdUress . ... i e l
' City.......... . Zone. ., .. State ...,

.Selling at a I

This panoramic receiver can cover an unusually
wide frequency range. All signals intercepted by
it are displayed on an oscilloscope. The horizontal
sweep of the scope is synchronized with the sweep
of the local oscillator frequency. The demod-
ilated receiver output feeds the vertical plates of
the scupe.

: ¢
B.R 485 H AMPL.RECT.

0SC.MIN.=10,465
T MAX 10,475

[ VOLTAGE CONTROLLED OSC]

MULTIPLE-BAND PANORAMIC RECEIVER

Patent No. 2,530,693
Estil I. Green, Millburn, N. J.

{Assigned to Bell Telephone Laboratories, Inc.)

This i.f. can pass through channel A. If the r.f.
is in the range 9990-10000 ke the beat will be 475
ke, which is the frequency of channel 3. Fre-
quencies between 9930-9990 k¢ create a beat of
485 ke and pass through channel C. If there were

10 channels, the receiver could cover a range of
100 ke although the oscillator

is swept through

VERT DEFL.

may heterodyne r.f. signals. Each beat appears
as a vertical line on the screen. The height of
each line indieates signal intensity. The position
of each line (along the time-baseline) shows the
frequency of the signal. The baseline may be
calibrated in mc if desired.

No bandswitching is used in the local oscillator
or r.f. eircuits. The oscillator is swept over a
range of 10 ke. The r.f. stages are untuned,
wide-band amplifiers. Several sharply tuned i.f.
channels are nsed. one at a time being connected
to the scope through a rotating switch.

As the oscillator sweeps through its band (see
ligure) it creates a 465-ke beat whenever it
hetervdynes an r.f. signal between 10000-10010 ke.

(Assigned to

This is an efficient cireunit for hovizontal deflec-
tion of an oscilloscope or sinall kinescope using
electrostatic deflectors. It provides a sawtooth
with an amplitude of about 450 volts from a B-
supply of only 235 volts. The linear sweep is
built up by charging a pair of capacitors in
series. A Dblocking oscillator discharges them
quickly to end the wave.

When the circuit is first turned on, Cl charges
uniformly from the B-supply through L1. Be-
cause I.1 is tightly coupled to L2, an equal but
opposite current flows through L2 to charge C2.
The upper plate of C1 becomes positive, the lower
plate of C2 negative. This arrangement doubles
the available output for the deflectur plates.

The triode plate supply is equal to the total
potential aeross Cl, C2. As the charge increases
the triode begins to conduct. Current through L3
induces a voltage across L4, which is phased to
make the grid positive. Therefore conduction in-
creases rapidly and the tube impedance is greatly
reduced. Now Cl1, €2, L3 form an oscillator cir-
cuit through the tube. The capacitors discharge,
then recharge in the opposite direction so that
the upper plate of C1 becomes negative and the
lower plate of C2 positive. By this time grid cur-
rent is sufficient to block the tube again and the
next charging cycle begins.

Certain materials like hismuth and germanium
exhibit the “Hall effect.”” This effect is illustrated
at @ in the figure. A small plate of germanium is
shown at H. A magnetic field passes through H

at right angles to a current I. Due to the Hall

www.americanradiohistorv.com

Motorola,

| + :
SYNCHRONIZER
SWEEP
|
As the oscillator sweeps through its band it only 10 ke.

The output of each channel is connected in
turn to the scope. The lower pole of the ganged
switch controls a d.e. supply. This may be fed to
the vertical plates to control the height of the
oscilluscope baseline. For example, with the switeh
as shown. channel A is in the cireuit. At this time
the d.c. supply is negative so the baseline is below
center. When channel I3 is connected. the d.c.
is zero and the horizontal baseline runs through
the center of the sereen. For channel C, the d.c.
is positive, so the baseline is above center. The
switeh rotates rapidly so 3 baselines appear simul-
taneously. each displaying siguals within the cor-
responding band. As many base lines are used as
there are channels in the system.

SAWTOOTH GENERATOR FOR ELECTROSTATIC TUBES

Patent No. 2,509,761
Robert M. Crooker, Chicago, Il

Inc.)

The sweep voltage is large for two reasons.
C2 doubles the sawtooth that can be ubtained by
charging one capacitor (C1). Also, after the
first cyele, C1 can charge uniformly over a wide

HORIZ SYNC PULSES “ TO HORIZ PLATES

r___ Y PP
=  HORIZ DEFL GEN -QOL, 208 Bt

| 55MH T E
|

IL3 |
|

I

|u %zm :
|

30MH :

|

L__ e |

range. As deseribed above, Cl is wegative when
it begins to take current from the B supply.
Therefore the charging range is the same as if
C1 were discharged and the BB supply doubled.

As in any charging circuit, to preserve line-
arity, C1 can be charged to only a fraction of the
power-supply voltage.

CONTROL OF HALL EFFECT IN GERMANIUM CRYSTALS

Patent No. 2,536,806

Albert Hansen, Jr., Nahant, Mass.
{Assigned to General Electric Co.)

effert. an e.m.f. is generated through H at right
angrles both to the field and to the current. In this
case the output em.f. would be in a vertical di-
rection through H.

Points A and B must be at exactly opposite

RADIO-ELECTRONICS for
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component of voltage |
is present across the output
is added to compensate for this

ends of H. Otherwise a
drop (due to T)
terminals. R
possible ervor.

A control circuit based on the Hall effect is
shown at 5. The pointer of the d.c. meter is
counterbalanced with a small magnet PM which

OUTPUT EMF

P
MAGNET

rides along the curved slot. H1 and H2 are Hall
plates fod with a.c. from potentiometer P. When
the pointer is near 10 on the dial, I’M passes
near Hi. Due to IHall effect, an a.c. is fed to
transformer T1 and amplifier Al. Relay RY1 is
aperated 1o control the desived function. PM ex-
cites H2 when the pointer drops to about 4, Then

a.c. passes through 12 and feeds A2, This operates
RY2 and some other function is controlled.

As an example, the mecter may indicate the
output of a thermocouple. When the low point
is reached, RY2 can turn on the heat. At the
other end of the scale too much heat is registered
and RYT may be used to disconnect the heater.

ABSORPT!ON-TYPE PICKUP
Patent Neo. 2,530,087
Chester M. Sinnett, Westmont, N. J. |
(Assigned to Radio Corp. of America)
This variable capacitance pieckup feeds a con-
ventional a.f. amplifier. The stylus has negligible
mass and reproduces a wide frequency range.

TUNED TO 200MC B+
0s¢ )‘{ TO AF
AMPL
c ey o
L
I Y
[
L
PR
A metallic electrode is fixed adjacent to the

stylus. As the stylus vibrates it changes capac-
itance C between itself and the electrode. The
pickup is connected to a half-wave line L coupled
to an oscillator. As C varies, it controls the
power which 1. absorbs from the oscillator.

The tube plate current is modulated at an audio
rate by the absorption of the line.

JUNE,

1951

RECORD-CHANGER
MOTORS

Three Speed
Dual Speed
Single Speed

TURNTABLE
MOTORS

Three Speed
Dual Speed
Single Speed

MODEL 250

Tape-Disc E

RECORDER ASSEMBLY

It's the famous General
Industries Smooth Power
line, backed by years of
proved dependability in
America’s leading radio-
phonographs and other
sound reproduction units.

Write today for complete
information, including
specifications, design
features and dimensions.
Quantity price quotations
available on request.

Plays back both™

Plays any 78
R.P.M. Record*

*When connected with proper amplifier

DEPARTMENT C ¢ ELYRIA, OHIO

Records on tape*
Records on dises™

® ,

ﬂ |. You are buying or building
a TAPE RECORDER

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

..you are a ELEMENTS
| - RECORDER of
t
x:xzrevfz: izl:::z:lreO:r:i:irngy‘::nsc:ieon :ndo T:b:: I don’ ENTHUSIAST SIHGLE M‘ﬂuiﬁt;i;:Nﬁ
vision Repairing. They learned their trades thor- fail N, 71y C.Shanty'i TRACK ""r:“d

oughly by working on actual equipment under
personal, expert supervision. |f you need a
trained man, we invite you to write for an out-
line of our course, and for a prospectus of the
graduate, No fees, of course. Address:

i booklet__—" 1001 APFLICATIONS
ic new ?:} o0
fd- printing,

increased to 144 pages!
| Price still $1.00 postpoid
Order today. Enclose dollor bill,
check or money order
Booklet mailed same day

AMPLIFIER CORP. of AMERICA

Placement quage}, Dept P108-6

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26

398-2 Breadway, New York 13, N. Y.
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New Patents

¥

Prentice-Hall

ELECTRONICS &
UHF LIBRARY

Edited by W. L. EVERITT

5 VOLUMES 1662 ILLUSTRATIONS
Pay Easy Installments If You Keep the Set

Turn to this new. up-to-date Library with
complete confidence. for dependable facts
on any phase of modern electronic theory
and practice. These volumes. by outstanding
authorities, give vou thorough guidance—
clearly written, logically arranged, profusely
illustrated. '

Elecironic Fundamentals and Applications
By Prof. Jobn D. Ryder, Unir. of Illinnis

Complote, logical, easy-to-follow treatment of (a)
physical principles underlying electron tubes, (b)
characteristics of vacuum tubes, (¢) all basic
tube circuits. Includes: Electron Ballistics. Cath-
ode-Ray Tubes. Emission of Electrons. Space
Charge in Vacuum Tubes. Diode Rectifiers. Tri-
odes. Multi-Element Tubes. Small-Signal Ampli-
fier Circuits. Audio-Frequeney Amplifiers. Radio-
Frequency Amplifiers. Oscillator Circuits. Modu-
lation Systems. Wave-Shaping Circuits. Gaseous
Conduction, Gas Control Tubes and Circuits.
Photoelectric Cells. Solid-State Electronics.

Electromagnetic Waves and Radiating Systems

By Prof. Edward C. Jordan, Unir. of Hlinois
Covers entire field of electromagnetic engineer-
ing. Includes propagation as well as radiation
and transmission. Full treatment of UHF trans-
mission lines, wave guides, antennas, slot an-
tennas, radiation and diffraction, ground-wave
and sky-wave propagation.

Ultra High Frequency Engineering

By Thomas L. Martin, Unir. of New Mexico
Theory and technique of ALL the new fields
of electronic engineering: Radar, Telemetering,
Electronic computing, Facsimile, Television,
Blind landing systems, Pulse-time modulation,
lonosphere measurements . . . and the others.

Networks, Lines and Fields
By Prof. Jnkn D. Ryder. Univ. of Ilinois

Network transformations and theorems. Reson-
ance. Impedance transformation and coupled cir-
cuits, Filters, General transmission line. High-
frequency line. Equations of the electromagnetic
field. Radiation. Transmission and reflection of
plane waves at boundaries. Guided waves be-
tween parallel planes. Wave guides.

Elements of Television Systems

By George E. Anner, New Yark University
Complete basic theory, plus current practice,
covering: Closed TV Systems. Commercial Tele-
casting Systems. Color TV Systems. Gives clear
exposition of all phases of picture transmission,
including the new technique of dot interlace.

SEND NO MONEY—EXAMINE FREE

Just mail coupon below to get complete 5-Volume Set
on 10 DAYS" FREE TRIAL. If not completely satis-
factory, return in ten days and owe nothing. Or keep
the set and pay only $5.35 down and $8 a month for
five months until full price of $45.35 is paid. Decide
for yourself—without risk or obligation—just mail
co1pon to examine Library ten days free.

il e e e e L e e e e e e e e e e S Ty

Prentice-Hall, Inc., Dept. M-RE-651 !
70 Fifth Avenue, New York 11, N.Y. i
Send me the Prentice-Hall, ELECTRONICS
& UHF LIBRARY (5 Volumes) for ten days’ |
free examination. If fully satisfied in ten davs |
1T will send you $5.35 plus few cents postage |
1
!
1
]
]

and then $¥ a month for five months until
full price of $45.35 is paid. Or [ will return
the Library in ten days and owe nothing.

Name ........... Doboonoananaqoonaoano0ans

Address ....oiiiieniiiiiiiiiiie. :
1
1

PERIODIC METER DAMPING

Patent No. 2,526,006
Ralph V. Cress, Syracuse, Ind.
{Assigned to Penn Electric Switch Co.,
Goshen, Ind.)

This invention provides meter damping without
reducing sensitivity. Motor M operates a cam

i1

CURRENT BEING MEASURED

~

which opens and closes a circuit shunting meter
coil L. While the circuit is closed, R damps the
meter movement by absorbing power from it. Dur-
ing open-circuit intervals, damping is removed
and the needle is deflected normally. Knob C con-
trols the ratio of time during which damping
exists to the time when it is absent.

An optimum value of R may be chosen by ex-
periment for the particular galvanometer to be
damped. Then C is adjusted until the needle
deflects in minimum time without overshooting
or oscillation.

After the needle has come to rest, S may be
opened. This disconnects both M and R, to assure
accuracy of the final reading.

FREQUENCY MEASUREMENT
Patent No. 2,537,104
Albert H. Taylor,
Prince George's County, Md.

{May be used by the U. S. Government
without royalty payment)

This is an improvement over the usual method
of Lissajou figure measurement. A standard fre-
quency Fs (preferably fixed for high accuracy) is
compared with an unknown Fx by means of an
oscilloscope. When Fx/Fs is a small integer or
fraction, the oscilloscope pattern remains sta-
tionary and the unknown is easily calculated.
The new invention permits accurate measure-
ment even when the pattern is not stationary.

Fs is fed to a phase splitter and amplifiers. The
outputs of the two amplifiers have equal ampli-
tude but their phases differ by 90°. Therefore
the CRO sweep is a circle (shown by dotted
lines in the figure). When Fx modulates this
sweep, a wavy pattern appears. If Fx/I's is an
exact integer N, the pattern remains stationary
and there are N cycles. The figure shows a pat-
tern which results when F'x—=6 Fs.

M
SCOPE PAT TERN

Fa o] WAVE SHAPER GRID OF SCOPE

When I'x/Fs is not an exact integer the wavy
pattern appears to rotate in one direction or the
other. This rotation can be '‘stopped” by strobo-
scopic methods. This is done by Fa and the wave

shaper which frequency-modulates the oscillo-
scope grid and periodically blanks out the pattern.
To calculate Fx, the stroboscopic frequency Fa
is adjusted to a high frequency and gradually
reduced until the rotating pattern appears to
stop. Then the unknown equals

Fx= NFs = Fa.

Fa need not have the high accuracy of the
standard frequency. As an illustration, assume
that Fs is 102 eycles and Fx is 1,000. The pat-
tern will contain 10 cyeles and will appear to
rotate, Motion will appear to stop when Fa is 20
eycles. If Fa has an accuracy of 59, it will be in
error by 1 cvcle so Fx will be known accurately
to within 0.1¢% or 1 part in 1,000.

www.americanradiohistorv.com

As in any stroboscope, Fa can stop the motion
at more than one frequency. Use the highest
value. Note also that Fa is added or subtracted
from NFs to find Fx. The correct sign depends
upon whether the pattern rotates in one direction
or the other. It may be determined experimentally
for a given circuit and oscilloscope,

PM ERASING HEAD
Patent No. 2,535,498
Otto Kornei, Cleveland Heights, Ohio.
{Assigned to Brush Development Co.)

This erasing head is of the PM tyvpe. The mag-
netized tape travels past two bar magnets fixed
in position. These magnets produce an alternat-
ing, deeaying field which demagnetizes the tape
and erases the sound recorded on it.

As the figure shows, the tape approaches the
first magnet nearly perpendicularly (from the
left in the figure). It recedes from the second
magnet at an angle between 3° and 10°. The
magnets themselves make an angle of about 80°
with each other.

¢ ERASING HEAD
B

FLUX
INTENSITY
IN TAPE

VA

The field created by the first magnet is stronger
than any recorded on the tape. This obliterates
all residual recordings. As the tape moves ad-
jacent to the N pole of the first magnet it
enters a neutral field because of the divided flux
from this pole. The field reverses between the
magnets. The second magnet produces another
magnetic cycle which tapers off to zero.

POWER SUPPLY FOR BIAS
Patent No. 2,536,830
Garet F. Ziffer, Syracuse, N. Y.
{Assigned to General Electric Co.)
This is a single-tube circuit which provides
voltage for bias purposes. Its output is constant
and its ripple low.
The plate current of a pentode is determined

mainly by the voltages on the screen and con-
trol grids. In this circuit the two elements are

_L —_—0

+5
€1 a3V

connected to have opposite effects. For example,
when E1 rises, there is an increase in screen
voltage while the control grid goes more nega-
tive. By properly selecting R1 and R2 these
effects become equal as well as opposite. There-
fore the plate current remains constant when El
varies. Output voltage is taken from poten-
tiometer R3.

Component values are shown for a 6SJ7. Ac-
cording to the inventor, this circuit shows less
than 0.19, ripple for an El ripple of 209%. The
output voltage remains constant to better than
0.5 even when the input is varied as much
as b0¢e.

—end—
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CAPACITANCE-TUNED

FREQUENCY BRIDGE ’

The Wien bridge is a perennial favor- ‘
ite with experimenters as an inexpen-‘
sive, tunable frequency-sclective net-
work. It is especially useful for|
tdentifying unknown audio frequencies
by the null method, as a selective feed-
back network in tuned amplifiers, and
as a heterodyne eliminator (“heterotil”)
in radio reccivers. The single practical
drawback of this eircuit has been the
difticulty in obtaining inexpensive
ganged potentiometers with satisfac-
tory tracking hetween sections.

This difficulty is overcome in the
accompanying circuit by varying the
dual capacitors of the bridge, instead of
the resistors. It is, of course, much
casier to obtain good tracking between
tuning capacitor sections than between
dual volume controls. A commen 365-
uuf-per-seetion unit is used.

This eircuit is not a true Wien bridge
in the strictest sense, since the normal
positions of C1 and R2 have been inter-
changed. This was done to use a stand-
ard tuning capacitor with common
rotors. The null response is very good,

however, when using headphones or
v.t.v.m,
o—
SIGNAL INPUT
o A
oW l 2K W
NULL DETECTOR
Rl ?
- AAA
20MEG /1W
SR S
;?\V,.«' 20MEG/ W

DUAL 3654t B C TUNING CAP
Circuit of the capacitance-tuned bridge.

Tuning range of the circuit shown is
18 to 370 cycles. This rather extended
range may be restricted, if desired, by
using a padder in parallel with cach
tuning capacitor section. The basic
range may be multiplied in suitable
steps by changing simultaneously the
values of R1 and R2. When R1 and R2
each are 2 megohms, the range is 180 to
3,700 cycles; and when they are each
200,000 ohms, the range is 1,800 to
37,000 cycles. Because of unavoidable
stray capacitances, there may be some
difficulty in obtaining clean, sharp nulls
at frequencies ahove 20,000 cycles.

By using a ganged switch to change
R1 and R2, the bridge can be made to
cover the full audio range from 18 to
37,000 eycles in only three steps. If
stray capacitance is kept low, only one
dial scale need be used to cover all three
ranges.

To eliminate body capacitance effects,
a ceramic coupling must be placed be-
tween the tuning capacitor shaft and a
bakelite shaft attached to the tuning
knob. Also, the tuning capacitor must
be mounted at least 3 inches back of the
fingers. If the rotors of the tuning
capacitor arce grounded, as shown in

the diagram, the signal input source |

must not be. However, the null detector
can be. If, on the other hand, the signal
source is grounded, the rotors and null
detector cannot be.—ZRufus P. Turner,
NGAT
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nication equipment is wide open.
Civil Defense preparation is vastly
widening the demand. Your sales
potential will be greatly increased
by handling Ward special purpose
antennas and mounts. Ward engi-
neered antennas and mounts meet
all installation requirements . . .
stand the gaff of hardest mobile
use. A special selling advontage is
Ward's capacity to not only supply
complete antenna units for initial
installation, but to provide sepa-
rate components that may be com-
bined to solve any requirement. Be
ready to fill the urgent and con-
stantly growing need for mobile
communications order
stock Ward SPP antennas
. TODAY.

and
and
mounts , .,

THE WARD PRODUCTS
CORPORATION

Division of the Gabriel Co.
1523 East 45th Street
Cleveland 3, Ohioc

IN CANADA:
ATLAS RADIO CORP. LTD,,
Toronto, Ontario

-
| SPP-38
SINGLE ROD
SPP-71
OR
SPP-143
UNIVERSAL SPP-3
MOUNT SWIVEL BASE

SHOCK MOUNTING

CIVIL DEFENSE BOOMS MARKET

ror ULUARD MOBILE ANTENNAS

HAMS, FEDERAL, STATE, MUNICIPAL
AND COMMERCIAL FLEET OPERATORS
NEED 2-WAY COMMUNICATIONS

Your big market for radio commu- &,L:‘

P
= O /

ROOF MOUNTED

ANTENNA

SPP-3A

SPRING

y,

SCARCE "+’ TUBES

Many Types Available for
TUBES IMMEDIATE DELIVERY—
BOUGHT, WRITE NOW!

Radio and TV servieemen, ex-

SOLD, and periimenters, anitenrs . we

have any types of scaree tubes

% TRADED ready  tor fmmediate shipment

SEND YOUR ]vlu‘t] 1use mul\wl -ll;'fls lfrl snm'xl

valuahle time looking for tube

# WANT and sources. Try Electry FIRST .

g i 1wt the 1t e with-

N TRADE LIST! E Get complete jist a1

i « s low prices. It's FREE
R T R . write today

427 West Randolph St,
Chicago 6, lllinois

LECTRO SALES

www americanradiohistorv com

It i3 easy to learn or increase speed
with an Instructograph Code Teacher
Attords the quickest and most prac-
tical method yet developed. Ifor be
ginners or advanced stgdents. Avail-
able tapes from beginner's alphat
to typical messages on zll subjects
Rpeed range 5 1o 40 WPM. Alway:
ready—no QRN

ENDORSED BY THOUSANDS!

The Foancher
hiterally takes the an nver.
ator-instructor and enshles anyone to
Jearn aud master rode without tur-
Ther assistance. Thousands of successful operators hive
cacqmired  the code™  with  the Instructorranh  SRystem.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY.

4701 Sheridan Rd.. Dept. L.

EASY TO LEARN CODE

Instructograph  Code
a

RC, Chicago 40,
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Radio-Electronic Circuits

90 |
MOST POPULAR RADIO & TV TUBES

STANDARD BRANDS—FULLY GUARANTEED

0z4 ..$ .98 6SJ7GT ....... 1.19
.04 6SKTGT ....... .98
.37 6SL7GT ....... 1.9
.94 6SN7GT ....... 1.62
a2 65Q76GT ....... 1.08
.69 6587 ....i.... .89
.69 8T8 ..., 1.89
.69 U5 .......... .86
.69 6VEGT ........ 1.32
.69 bWA4GT ....... 1.24
.69 6X4 . ......... .95
.69 6XSGT ........ .98
2 6Y6G ......... 1.74
.04 6ZY56 ........ 1.69
.09 7A5 ......... 1.08
.59 7A8 .......... 1.47
.07 7B4 ...l 1.08
.04 FJ:1- T 1.08
2 7B ..., 1.08
.24 787 ... 1.47
.98 7C5 Lieian... 1.08
.98 7C6 ..., 1.08
.68 TF7 o 1.69
.97 7F8 .......... 1.86
.38 07 ... 1.08
.44 V7 1.47
.98 FA € T .89
19 1ZAH76T ..... 1.64
A7 12AL5 ...... .. 1.26
.08 1ZAT6 ..., 1.08
.87 12AT7 ........ 1.89
14 12AU6 ........ .97
.79 12407 ........ 1.98
.98 12AV6 ........ 1.7
.07 12AX7 ........ 1.63
.28 12BA6 ........ 1.08
.06 12BE6 ........ 1.08
.89 12J56T ....... .97
.29 12K76T ....... 1.04

2.29 12Q76T ....... 1.04
.44 12SA7GT ...... .98
.74 12SF5 ........ .98
.92 12SF7 ........ 1.08
.29 12867 ........ 1.08
.34 128J76T ...... 1.08
47 12SK76T ...... .98
.69 12SL7GT ...... 1.49
.88 12SN7GT ...... 1.39
49 125Q76T ..... 98
.24 125R7 .98
.67 14A4 1.08
.76 14A7 ......... 1.08
.08 14B6 .......... 1.08
.89 14Q7 ......... 1.08
.69 14R7 ...oainen 1.08
.37 19BG6G . ...... 3.64
.97 1978 .......... 1.49
.84 24A .......... 1.17
.08 25A6 ...l 1.49
.08 25L66GT ....... 1.14

2.89 25W46T ...... 1.36

1.74 25Z5 ......... .98

1.45 25Z6GT ....... 1.08

1.37 27 L. .97

1.87 35A5 ......... 1.28

1.49 3585 ...ennnnn. 1.32
.98 I5L6GT ....... 1.24
.74 35W4 ..., 1.08
.74 E1) 7 U 1.36
.45 35Z3 ......... 1.34
.74 35Z56T ....... .98
.46 36 i 1.62
.99 41 e 1.19
.07 42 ...l 1.32
.22 43 ..., 1.32
.08 45 ..., 1.29
.87 45Z5 ... ..an... 1.08
.97 47 ..ol 1.38
.98 50A5 ......... 1.54
.62 50B5 .......... 1.24
.08 50C5 ......... 1.24
.08 S0L6GT ....... 1.24
.85 70L76T ....... 1.87
.47 75 e 1.08
.47 76 ... .98
.08 7/ 508 a6a0 .98
.08 78 ....... .98
.89 80 «iiiniinnnn .79
.89 M7L76T ...... 1.98
.97 1MIN7GT ...... 1.98

1.19 NM7Z3 .ovnn.n .. .98

1.69 M7Z6GT ...... 1.62

ONLY AVAILABLE TUBES WILL BE SHIPPED
SEND NO MORE THAN 209, DEPOSIT

BROOKS RADIO & TELEVISION CORP.

84 Vesey St., Dept. A, New York 7, N. Y.

REVAMPING A TRIPLETT SIGNAL GENERATOR

The Triplett Model 34
characteristies
which can limit its usefulness in a serv-

generator

has

two

4

D)

AM signal

Change the bleeder resistor from
30.000 to 50,000 ohms. Break the B-plus
lead to the r.f. oscillator and insert a

ice shop. Although its power trans- 470-ohm, 2-watt resistor. Connect an
former has an electrostatic shield, 0A2 between ground and the junction
enough r.f. is radiated through the of the 470- and 10.000-chm resistors.
S —
[ 3¢ coL AsseueLy SHIELD ey I
1t
! RANGE SELECTOR L's‘wfi 10 <& ATTENUATOR
- 2 1
! ? QRIS 0K ! > R RF OUT
| [} \Av‘v‘ I LORF, AIRF
. ‘ 1
[l l 39K =
A 0A2
i - ] s
_ gy |
velenle]| e [ //Vi/T?JNING BREAKY 1 4032w
| [ -’ [ ! | 2/4/7
 FAFARES | , ‘
1 7 I o
30K /10W.

CHANGE TO 50K /10W

]

AUDIO CONT
9

gl

line
radio and TV
make alignment difficult if not impossi-
ble. Frequency shift with line-voltage
variations also does its share to make
servicing difficult.

The drawing shows the diagram of

power
nearby

the 3432 and

to cause

changes

|

EXT MOD AF OUT <01

=1
=z
=
o
=]

which

INT

interference to
receivers and

reduce

radiation and insure against frequency
shift with line voltage fluctuations.

EXT AF
MOD | MOD

The 0A2 stahilizes the oscillator supply
voltage at 150 and helps to keep the
frequency constant.

To reduce radiation, insert the line
filter shown at « between the switch
and the line cord. L1 and L2 are 20
turns of No. 28 enamelled wire close-
wound on a '4-inch form. This filter
should be enclosed in a well-grounded
shield.—IVilbur J. Huutz

TESTER CHECKS FOR DEFECTIVE SELENIUM RECTIFIERS

Defective

selenium

rectifiers

which

develop less than normal output voltage
often cause loss of sensitivity in broad-

cast sets and

many

other

types

of

troubles in TV sets. To assist the serv-

ice technician

in making qualitative

measurements on these units, the Recti-
fier Division of Sarkes Tarzian has
released a circuit of a tester for their
selenium rectifiers.

Rectifiers are rated by the d.c. voltage
which they develop across a large filter
capacitor when delivering approximate-
ly full-load current. Load resistor Rl

is

an adjustable,

2,000-ohm,

25-watt

unit tapped at 1,750 and 1,300 ohms;
R2 is 1.000 ohms, 50 watts, tapped at

850, 650, and 520 ohms; and R3 is 500
ohms, 100 watts, tapped at 430, 375, and
290 ohms. A 2-circuit, 9-position, non-
shorting switch selects the required
load resistor and filter capacitor.
To operate the tester:
1. Make sure that S1 is OFF, then
plug the rectifier into the receptacle.
Be sure that polarity is correct.
2. Set the selector (S2) to the correct
position for the rectifier being tested.
3. Throw S1 to ON.
4. Reject all rectifiers which, within
5 minutes from the time the voltage
is applied, do not deliver the approxi-
mate voltages listed in the following
table:

M 5 Ww  2A =RE(.ZEPTACLE FOR RECTIFIER LUGS # TOTAL VALUE
2 Y S s2_ _ SELECTOR _ _ _ _ _
17VAC
e TAOBYCTD ETFGUI
RIS 175(0
<
Py > 13K,
0-150VDC 50150V 125z 150V “350=% *2x/25w§.
>

*k/ 508> * 500,/ 100W
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Rectifier ‘ Selector D.C. Volts I
Modei No. Setting ‘(Approximuie)

&5 (65 ma) A 130

75 {75 ma) 8 ; 130

100 (100 ma) (e i 125
150 {150 ma} »] 130
200 (200 ma) £ 130
256 (250 ma) F 130 |
300 (300 ma) G 125
350 {350 ma) | H 125 !
450 (450 ma) | I 120 ‘

SQUARE-WAVE GENERATOR

When time is an important factor,
use a square-wave generator and scope
instead of a variable-frequency oscilla- |
tor and voltmeter for checking the
response of audio and video amplifiers. |
The latter method gives the true re- |
sponse curve which i more easily inter-
preted, but it takes too long to plot 1
curves when comparative checks ave |
made on several amplifiers or when cut-
and-try methods are used to select com-
ponents which give the desired response
curve. A square-wave generator and

- Pon Practical Radio Wean:

oreilloscope are the ideal tools for |
making rapid measurements.
0
B+400V
v2 |
% %E
T 01 001 J QUT Nt
Tol B el
| OUTN®2
S wor |
—0
200K ~400
AMPL CONT l‘c_
"o

in Wireless World (Lon-

Iyescribed
don) is a simple generator which pro-

vides square waves at 80, 300, and
2,000 eveles with output variable from
zero to 50 volts peak-to-peak. The cir-
cuit shown in the diagram is simpler
than the usual multivibrator-type
square-wave gencrator or the clipping
and clamping cireuits used to convert
sine-wave voltages into square waves,

The negative half-eyeles at the plate
of the transitron oscillator V1 are dis-
torted, so a combined triode limiter and
cathode-follower V2 is used to clip the
negative half-cycle and provide a low-
impedance output of approximately 150
ohms. The 10,000-ohm control varies the
mark-space ratio from approximately
5 to 1 at one extreme to about 1 to 3 at
the other. This control affects the repe-
tition rate so the frequencies of 80, 800,
and 8,000 cvcles are correct only when
the mark-space control is set for pro-
ducing a perfect square wave. The fre-
quency i continuously variable within
each range when Rl is replaced with a
variable control. When R1 is variable
it interacts with R2 so calibrations do
not hold.

The original constructor used EF50’s.
These are readily available on the sur-
plus market but the special 9-pin lock-
in sockets they require are hard to find.
You can substitute a 6AB7, TV7, TW17,
or any similar pentode for V1 and one
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THE ONE VOLUME

FOR EVERY PRACTICAL

RADIO MAN

THE WORLD'S MOST VALUABLE REFERENCE
WORK FOR RADIO MEN, FROM ADVANCED
AMATEURS TO TV and RADIO TECHNICIANS

New, Giant Thirteentt Edition-

RADIO HANDBOOK

Greatest

‘RADIO
TEXT

How to design, construct and operate standard
types of radio transmitting and receiving equip-
ment . . . both at standard frequencies and in
the v-h-f range. Information you must have
where you can find it quickly . .. now in a
'compleie one - volume library, the RADIQ
HANDBOOK!

Fon Radie Techunicians.

Reference data galore, the latest in theory and prac-
tice, and a wealth of information on the operation of
vacuum tubes as amplifiers in all frequency ranges,
Profusely indexed for easy finding, clearly illustrated
and described for easy reading, all within easy reach
for owners of this one-volume RADIO HANDBOOK!

Don Fdvanced Amatears.

|n addition to all this, you'll find new information on simpli
fied TVl-proofing, bandswitching fixed-station and mobile
transmitters, a remotely-tuned v.f.o. for mobile or fixed-
station use, and a multitude of new ideas and suggestions
for improved operation. Also, more study material has
been added to help you obtain your first licenses, or a
higher class of amateur or commercial license . . . it's all
in the new RADIO HANDBOOK!

AND WORTH IT!

You can't afford to be without this beautifully BY MAIL FROM US, $6.25 in U.S.A,

bound one-volume "“encyclopedia of radio informa-

FOREIGN ORDERS, $6.50
tion’ ... the largest RADIO HANDBOOK ever pub-
lished ... 736 pagesof vital information. .. ata cost

of less than one cent per page! ORDER NOWE

AT YOUR FAVORITE DEALER or direct by mail from

(] : C1 -
(E:d-r‘la&ﬁr ancl Chgiasshs 1305 KENWOOD ROAD SantaBarfara  CaUFORMA

big TREE
GIFT offer

Finds Intermittent
Condensers Instantly

Pres-probe’s sliding tp
with variable resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops B
guesswork. Saves

time. Convenient
probe size (71¢ ” long)
Sautisfacrion  guaranteed

| See Your Dist. or Order Direct

L
\'“ PRES-PROBE CO.
2326 N, THIRD ST., MILWAUKEE 12, WIS. |

SEE
PAGE
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- BARGAINS AT HUDSON
HIGH FIDELITY /

BRITISH
8"'PM SPEAKER

LIMITED $895

QUANTITY

No. $-1557 \
25-13,000 cps! Superb 8" PM Speaker outperforms maost
12" speakers — Sensationaily Priced! All Brand New
and Perfect! Use two or more of these to achieve
the finest high fidelity reproduction. 1deal for phono,
TV, etc. where space is limited and high power is not
required. Very High Efficiency, Beautifully Built-

FAMOUS MAKE RADIOS

3-WAY-3-BAND, AC-DC-BATTERY PORTABLE
Terrific Value! Built-in loop and coliapsible fish-pole
antennas, leatherette case. Powerful performance!
Tunes: 16.7-5.45 Mc, 5.45-2.0 Mc, 1600-540 K.
No. A5403, Less Batteries.

In Lats of 3. Each 541.98

Single Units, Each $44.27

3-WAY, AC-DC BATTERY PORTABLE
Compact, Efficient, Handsome! Covers entire broadcast
band. Amazing Sensitivity! 4 tube superhet in modern
plastic case, bronze grilie. Weighs 6 |bs. with batteries.
No. A5404, Less Batteries.

In Lots of 3. ..o e Each $22.95
Single Units, Each $24.09
Burgess XX-45 “*B” Battery, No. 19410............. $1.82

AM-FM TABLE MODEL RADIO
Big Saving! World-Famous Mfr. Made to sell for almost
DOUBLE" 8 tubes. Remarkable fidelity, Easy Tuning.
Tone Control. Built-in AM and FM antennas. Limited
Quantity! No. A5400,

in Lots of 3.........cooen E— Each $4°a|5

Single Units, Each $42.35
WILCOX-GAY DISC and TAPE RECORDER-PHONO. Port-

able. List Price $187.50. Sensational
Value. No. A19901. iIn Lots of 3, Each $'|3'|.25
Single Units, Each $150.00
FREE
Send Penny Postal

HUDSON B

Catalogs and
RADIO & TELEVISION CORP. Regular Literature!

212 Fylton Street, New York 7, N. Y.

Olghy 9-1192  OPEN THURSDAY EVENINGS UNTIL 9 P. M.
s-—»w.-v-\--\-mw;\-T-\.« B A .

“*VOLOMETERS
MODEL (02

(1000 ohms
per volt meter)

.
w
]
w
o
[=4
>
=
m
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m
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3 AC CEURRENT

RANGES

(6-30/150/600 ma.)
Same zero adjustment
for both resistance
ranges (0-1000 ohms,
0-1 megohms)

5 DC & 5 AC Voltage

27““54 ttl)) 3,000 Volts.
50

Current $ gﬂ
Ranges.

MODEL 104

(20,000 ohms per volt
meter

e 415" SQUARE METER
(50 microamperes—
Alnico magnet)

¢ Includes carrying strap

5 DC Voltage Ranges at

20,006 shms/volt to 3.000

V.: 5 AC Voltage Ranges

to 3.000 V. 3 Resistance

Ranges to 20 megs. Also

3 AC & $2635

Atl ot the above have round cornered. bakelite. molded
cases. (*Reg. Trade Mark for Voit-Ohm-M(thammeter)

Export Dept. 333 W. 42nd St.. N, Y. C.
Write Dept. B-6 for Free Catalog

Ranges at 5
DB Ranges.

Gives More Meosurement Volue Per Dollar

ELECTRONIC
(' MEASUREMENTS
AL7) ' CORPORATION

280 Lafayette Sl.; Mew .‘r:-rl- .1.?; I'-I_"f.-_

section of a 6SN7 or a similar triode
for V2.

The unit requires 400 volts of bias
and 400 volts on the plates for 50 volts
peak-to-peak output. The output is
somewhat lower when operating volt-
ages are halved.

PHOTOELECTRIC RELAY

The photoelectric relay shov» in the
diagram has unusual characteristics
which make it useful for many applica-
tions. It can be made to perform as
follows:

1. Open or close an external circuit

and hold it in that psition until the

relay is reset by the operator.

2. Operate as a high-speed photo-

clectric relay for counting, signal-

ing, or control purposes.

5. Open or close an external civenit

for a predetermined interval which is

not controlled by the light source.

To operate the unit as a locking-type
relay as in No. 1 above, advance the
sensitivity control until the relay just
closes, then back off the control just a
hair.

For normal high-speed operation, ad-
vance the control slightly beyond the
point where the relay pulls in. Touch-
up the adjustment and vary the

CE-25E

1sMec E-1148

)

el
AC RECEPTACLE

FSENSITIVITY L—

20voc-mrﬂ+ 6.3VAC/DC FILS 17VAC
strength of the light source for reliable
operation at high speeds.

To operate the unit as a light-trig-
gered time-delay relay, advance the
sensitivity control well beyond the point
where the relay pulls in. When light
strikes the phototube, the relay opens
for a few seconds and then closes
again. The cycle repeats when the light
is momentarily interrupted. The dura-
tion of the timed cycle depends on the
setting of the sensitivity control and
the intensity of the light beam which
strikes the photo tube.

All components in the relay unit are
available on the surplus market. The
photo-tube is a CE-25E which is elec-
trically equivalent to the 927 and 1P32.
The control tube is a surplus E-1148
which is equivalent to the HYG15.
Any s.p.dit. d.e. relay having a coil of
6,000 ohms or more can be used. Tiny
neon lamps are connected across the
a.c. outlets to serve as indicators show-
ing whether the relay is in an energised
or unenergised state.

A «pecial socket is required for the
CE-25E. You can make one from a
miniature 7-pin socket. Remove the
metal pin inserts and ream holes 1, 4,
and 7 for a snug fit on the pins of
the CE-25E. Solder the cireuit wires
directly to the base pins on the tube.—
O. C. Vidden

—end—
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NOW IN BOOK FORM

John T. Frye’s easy-reading
series on the fundamentals
of radio servicing!

Only $2.25

170 Pages. 130 Hlustrations
First Gernsback Library Book with
Durable cloth bound cover!

Do fundamentals give you a headache?
Docs theory throw you? Then, BASIC
RADIO COURSE is for you! It starts
with Ohm’s law, then takes you through
the circuits of a modern radio set and
tells you how and why they work. It's
actually a_ pleasure to read  because the
author believes learning should be fun.
He talks the service technician's language
and isn't afraid to make you smile once
in awhile. But BASIC RADIO COURSE
doesn’t skimp on facts. It gives you all the
technical information you'll find in a
higher priced book. The only difference is,
you'll enjoy reading it and you'll save
money.

PUBLISHED BY REQUEST

Basic Radio Course was published at the
request of many radio men who read, en-
joyed and learned from John Frye's se-
ries on the fundamentals of radio ser-
vicing which concluded only recently in
RADIO-ELECTRONICS. It ¢an help the
experienced technician as well as the be-
ginner. Order your copy today.

TWENTY.SIX CHAPTERS

The Electron Theory * Ohm's Law and the Resis-
tor ¢ What is Induction? ¢ Capacitance * How
Capacitors are Made ¢ Reactance, Impedance
and Phase * Resonant Circuits ¢ Transformers—
How They Work ¢ The Diode Yacuum Tube * Tri-
ode and Tetrode Tubes ¢ The Pentode Vacuum
Tube * Yacuum Tube Characteristics » The Power
Supply * Power Supply Types * Sound and Loud-
Speakers ¢ The Power Output Stage * The Volt-
age Amplifier ¢« Demodulating the R. F. ¢ Re-
ceiver Selectivity « The Converter Stage ¢ Some
Oscillator Circuits » How To Trap a Signal o
Signals in Space ¢ Receiver Refinements » |nstru-
ments and Tools * The Service Technique.

Order your copy from your distributor or
MAIL THIS COUPON TODAY

Radcraft Publications, Inc., Dept. 61
25 West Broadway
New York 7, N. Y.

My remittance for $2.25 is enclosed. Please send
me a copy of BASIC RADIO COURSE postpaid.

NAME

STREET

CITY
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TV BALLAST TUBE

Clarostat Mfg. Co., Inc., Dover, N. H.,
announces a new 1Y ballast replace-
ment far Pilot Radio, Type 35-37. This is
one of the Clarostot plug-in tube-type
wire-wound resistors which are avail-

able in some 75 standard numbers for
excct-duplicote replacements, and in 10
Universal numbers representing a mini-
mum inventory that can take core of
upward of 85% of replacement colls.

PA MICROPHONE

Electro-Yoice, Inc., Buchanan, Mich.,
introduces the model 636 Slimair mi-
crophone for PA work. It is |-1/16 inch
in diameter and 10 inches long. The

grille head is acoustically designed to
prevent wind and breoth blosts, and
outdoor pickup is free from wind rum-
ble. Bass response extends to 60 cycles
and treble goes up to 13 ke.

The omnidirectional polor pattern
becomes somewhat directional at high
ifrequencies. A swivel head permits ver-
tical tilt for aiming ot sound source.
Stand coupler has a standard % inch
27 thread, and the case is made of
brass and finished in satin chrome or
ebony black. On off switch is optional.

PROBING TWEEZERS

Hytron Rodio & Electronics Corp.,
Salem, Mass., is distributing plastic
probing tweezers to the rodic service
trade

With the set turned on, these probing
tweezers probe arosp, owd manipulate
cuspected wiring and components to
make it easier to ferret cut intermit-
tents, shorts, apens, feedback from ad-
jocent wiring, etc. The operutor is free
from the danger of shocks and shorts.

The iows of the tweezers have coarse
and fine serrations for grasping differ-
ent sizes of wire, resistors, etc. They are
made of high-dielectric poiysfyrene to
minimize capacitive defuning.

H. V. CAPACITOR

Sprague Electric Products Co., Narth
Adams, Mass., has developed a new
500-unf, 15,000-volt ceramic capacitor
consisting of o ceramic slug encased in
a sturdy molded rubber jacket. Known
as the type 510CI, the capacitor is
rated for continuous operation at 85°
C. and will withstand a 22,500-volt di-
electric test. Its minimum insulation
resistance is 10,000 megohms.

The composition of the special rubber
jacket is such that it will withstand a
corona oimosphere without physical de-
terioration. In addition, the rubber
compound used is equal or superior to
neoprene in its resistance to combus-
tion. A self-grommet permits easy
mounting in chassis. Capacitance and

voltage rating markings are molded
into the black rubber body.

'1
;

ELECTROLYTICS

Illinois Condenser Co., 1616 North
Throop St., Chicago, iil., offers an im-
proved line of plug- in cnd twist-prong
electrolytic capacitors to meet JAN
and comercial specifications. They fea-
ture a phenolic molded caop structure

T

g
3

that hermetically seals the container so
that these units can be used under the
most difficult conditions, from marine
operations to stratosphere use. They are
not affected by sudden temperature or
pressure changes, and can withstand
wide temperature rcnges. Available
with both high- and low-voltaae rat-
ings, they meet oll Navy, Army and Air
Force requirements.

V.H.F. TRANSMITTER
TUBE

General Electric Co., Tube Division,
Schenectadv, N. Y. offers a new power
tube for TV and FM transmitters. De-

JUNE,
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signed for use as a grounded-grid
class B or closs C r.f. amplifier or as
an oscillatar, the GL-6039 has a water-
cooled anode and g cathode with a
thoriated tungsten filament, and can
dissipate 7 kw. A DOH’ of fhese tubes
will put out 10 kw in TV service and
25 kw in FM. Neutralization is not
necessary in a properly designed cir-
cuit, and the tube features low tead
inductance, large terminal contact
area, and silver-plated metal parts to
reduce r.f. losses.

CRYSTAL MICROPHONE

Turner Co., 900 17th Street, N.E. Cedar
Rcpids, la., announces model 60X
crystal microphone for hand, desk, or
stend use. Response is 70 to 7, 000 cycles
and sensitivity is 52 db telow | volt/

dyne/ sq. cm. The case is finished with
2 baked-on beige wrinkle-finish enamel,
and the microphone is furnished com-

and  stard
on-off slide

plete with 4-foot cable
adapter. Availoble with
switch.

TEST OSCILLATOR

Triplett Electricol Instrument Co.,
Blufften, Ohio, is marketing a new wide-
range test oscillator, model 3432, Five
fundamental ranges cover from 165 ke
to 40 mc, and two harmonic ranges
cover from 34 to 120 mc. Each range
has its own easily read scale. An r.f.
selector provides high and low output,
and c¢n output attenuator provides
finea control of the output. Internal
mcdula‘ion is variable from 0 tc 1009
ct 400 cycles. External modulation may

be applied. All audio and r.f. circuits
are doubly shielded with copper-plated
steel shields. The black enamel metal
case measures 15 11732 x 11 1/32x6i/4
inches and has a strap for carrying.

H. V. TRANSFORMER

Radio Corp. of America, Tube Dept.,
Harrison, N. J., has a new~ horizontal-
deflection-outout and high- volfoge
transformer, 22571, for use with picture
tubes hovmq a dnﬂec ion angle of
chout 66°. It provides ompl2 deflection
with a single driver tube and reguires
only o sinale high-voltage rectifier
tube. In properly desigred circuits, the
transformer can supply up to 16 kv at
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no load, has good regulation, and pro-
vides good deflection linearity. The
22571 uses a ferrite core for high effi-
ciency and compactness. it is designed
ta maitch a 20901 yoke.

MULTIMETER

Electronic Instrument Co., 276 Newport
St., Breoklyn, N. Y., is releasing its
new 20,000 ohms/volt multimeter £E1CO
model 555. Availab'e either in kit form
or factory wired, the instrument has 3|
ranges. The 4!4 inch meter has a 50-pa
movement. All resistors have 1% or bet-
ter accuracy. The case is high-impoct
bakelite with all f\gures and symbols
imbedded for long wear

Ranges: d.c. voltage: 0o 2.5, 10, 50,
250, 1,000, 5000, ot 20,000 ohms/volt.
Ac. vohogc same ranges, at 1.000
ohms/volt.  Qutput voltage: some
ranges, witk O.l-pf internal series ca-
oacitor. Decibels: — 12 db to -+ 55 db,
in 5 ranges. D.c. resistance: R x I, R x

109, R x 10,000. D.c. current: 0-100 wa, 10
ma, 100 ma, 500 ma, 10 amp. {250 milli-
vol‘rs). D.c. occurocy 3% of full scale.
A.c. accuracy: 5% of full scole on all
ranges.

FLYBACK
TRANSFORMER

RAM Electronics, Inc., Irvington-on-
Hudson, N. Y., announces a new high-
efficiency flybock transformer for re-
placement and canversion purposes.
The XQ45 is designed for all receivers
originally using 1B3-G or 6BG6-G tubes.
It generates i2.5 to 14 kv for 16- to 20-
inch round or rectangular fubes, with
horizontal sweep more than ample for
20-inch picture tubes. Both regulation
ard linearity are good.

DEFLECTION YOKE

Allen B, Du Mont Laboratories, Inc.,
Electronic Parts Division, East Paterson,

N_J., presents the series Y2A distributed
winding deflection yoke—designed for
edge-to-edge sharp focus—for 60 to 70-
degree deflection picture tubes.

The Y2A def.ection yoke is available
for use with fransformer or auto-trans-
former output circuits and with differ-
ent networks and lead lengths, or with-
out networks and leads. In several
standard  stock types, it covers the
needs of serwce fecthIcms and set
owners for improving existing equip-
ment. For the service trade, the yokes
come packed in the individual boxes
with installation instructions.

Rugged in mechanical design, the
yoke can withstand continvous oper-
ating temperatures up to 90° C., and
voltages up to 4 kv between any wind-
ings or between windings and frame.
Standard horizontal inductance is 0.5
millihenries, and vertical inductarce 42
millihenries.
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SCOPE CALIBRATOR

Tensor Electric Development Co., 343
Classon Ave., Brooklyn, N. Y. intro-
duces its model A-42F oscilloscope cali-
brator. |* permits monitoring the am-
plitude of o signal or ony part of a
signal on an oscilloscope screen. Volt-
ages as low as 0.5 mv and as high as

100 v be measured. The

K r.m.s. can
signal to be measured is connected to

the input of the calibrator, and the
calibrater output feeds the scope. The
calibrator is set to give an image thaot
is just larger than that of the test
signal, and the amplitude is read on
the calibrator meter. The meter scale
is calibrated in r.m.s., peak-to-peak,
and voltoge db above 1 volt. The cali-
brator output is a 60-cycle sine wave
with an accuracy of 5% fram .0005 to
100 volts r.m.s.

TV ANTENNA

Technlccl Appliance Corp., Sherburne,
Y., is marketing g new antenna
ccHed the Tacoe Special Twin-Driven
Yagi which is designed to cut out
most co-channel interference. Average
front-to-pack ratio over the 6-mc band-
width of the channel for which it is
tuned is 30 db. Terminal impedance is
300 ohms. Mechanically the new an-
tenna is similar to the regular Taco
twin-driven Yagi. Available for any of
the low bands, the Special may be used
os a single antenna, or as a stacked
array. Ejements are a director, two
driven elements, and o reflector.

CALIBRATED POT

Chicago Industrial Instrument Co., 536
W. Eim St.. Chicago, Il is o‘\‘ermg a
new precmon pofenhomefer

The Szlectohm is a new accurately

calibrated 0-to-100,000-chm linear po-
tentiometer for use as a resistance
service or

substitute  for laboratory

work. It provides o fast means for
determining the values of blackened
burned-out resistors when it is substi-
tuted in radio, television, and other
electronic circuits.

The new units is also useful for labor-
atory work and may be used to replace
a decade box. The Selectohm serves as
o precmon rheostat, shunt, or multi-
plier. It is rated at 25 watts.

TV INSTALLATION KITS

Insuline Corp of America, Long Island
City, N. Y., s dxsmbuhng a series of
eight television antennc installation
kits, designed to meet procflcolly all
receiving requnemen?s in either pri-
mary service or fringe areas. The
simplest kit contains a single conical
aerial, a 5-foot steel mast, and 50 feet
of lead-in wire. The ofhers are pro-
gressively more elaborate, the iargest
it containing a stacked conical aerial,
10-foot most, bose mount, guy wire,
100 feet of lead-i in, Iaghfmng orresror,
clamps, insulators, etc.

R-C OSCILLATOR

Southwestern Industrial Electronics Co.,
2831 Post Oak Road, Housten, Tex., An-
nounces a new precision oscillator.

The model M-2 oscillator covers a
range of | to 120,000 cycles in five
bands. The circuit s an improved ver-

sion of a bridge stabilized type os-
cillator which offords a means of reduc-
ing to a minimum the influence of
amplifier parameters on the frequency
of oscillation. The dial is calibrated to
within 114% plus 0.1 c.p.s. One of the
two output circuits provides fram 0 to
20 volts r.m.s. to a 1,000-ohm load, and
the other provides from 0 to 1 volts
into a 300-ohm load.

Harmonic distortion is less than 2%
within the audio range.

An electronically regulated power
supply provides plate current for all
stages, and deposited-carbon resistors

are used in the frequency-determining
networks, Power consumption is 125
watts at 115 volts, 60 cycles. Dimensions
are 9% inches high, I8!4 inches long,
and 12 inches deep. Weight is 435
pounds.

VIDEO AMPLIFIER

Ripley Co., P.O. Box 31, Middletown,
onn., prﬂsenfs a new vxdeo omphfier
Having a goin of 1000, the frequency

response of this amplifier is flat from 15

¢.p.s. to 4 mc within 1.5 db of the

10-kc response point. A cathode-fol-
fower input stage is used for circuit
isclation and includes an input attenua-
tor prcwdnnq Va0, 1210 and t:100 at-

‘enuation ratios as indicated by o con-

trol knob on the front panel. The input

impedance, without probe, is approxi-
mately 2.2 megohms and 40 wuf on all
attenuator ranges.

A gain control is provided for adjust-
ing the output from 0 to 50 volts r.ni.s.
A signal- po!ordv switch on the front
panel varies the cathode bias so that
the amplifier unit may be adjusted for

optimum performance regardless of the
poloru?y of the input signal. Phase shiff
is minimized fo provide satisfactory
reproduction of pulses on the order of
.1 microsecond and of square waves at
repetition rates as low as 100 per
second

TUBE TESTER

Triplett Electrical Instrument Co., Bluff-
ton, Ohio, announces o new tester,

Model 3413-A has flexible 3-position
lever switches for complete coverage
of present and future tube connections.
RMA pin numbering of tube elemenr
levers makes for quick reference of tube
base connections. ||Iuminofed. easy-to-
read roll type tube chart is built into
the tester. Simplified test procedure
makes it possible for the user to add
new tube data to the chart when
desired.

Line-voltage indication on center of
meter dial permits observation and
adjustment for ine fluctuations. Fila-
ment valtage: 0.63 volts ta 110 volis in
14 steps.

The large b-inch meter has a 3-color
easy-to-read GooD-?-84D scale,

Portable metal case, [5-11/32 x |l-
1/32 x 6-1/8 inches, is of black satin
wrinkle finish, and has removable,
hinged cover and leather handle.

ALIGNMENT TOOL KIT

JFD Manufacturing Co., 6101-23 Six-
teenth Ave., Brooklyn, N. Y. introduces
a new ullQnmenf tool kit No. TK&0. It
contains six alignment tools made of
molded nylon. Each tool has two differ-
ent tuning tips, one on each end. Made
in contrasting colors for qunck identifi-
cation, the tools are packed in a handy
ploshc case.

{ nYiow
(3B TV Atignment
f 1ooL kit
No. TKoD

§N0573
. No 574
f@
\ No 578 .
@_- 69
Ll@anm‘ii%
’ |

No 580 <,
J’MSBI Q

Servicing adjustments provided by
the tools are: No. 573 for tuners, trim-
iners, and i.f. transformers: No. 574,
for mudgef transformers; No. 5.78, for
nested iron cores: No. 579 for close
trimmer and i.f. transiormers: No. 5- 80,
for K-tran and i.4. transformers: No.
5-81, tuning rod for changing coil in-
ducrance.

24-HOUR TAPE
RECORDER

Amplifier Corp. of America, 398 Broad-

way, New York, N. Y. is introducing
the Magnemaster model  550- B a
24-hour reference recorder des«gned

tfor continuous recording of airport
plane-to-control tower conversations,
continuous telephone mamformq and
all other applications requiring unat-
tended, continuous, round-the-clock
recordfng and p!oybock.

The instrument has two complete re-
cording-playback systems, each of
which operates continuously for 12
hours at a tope speed of 3 inches per
second using a [5-inch diameter reel
containing 6,000 feet of standard V-
inch recordmg tape. After two tracks
hove been recorded or played on one
reel, a relay sets the other reel into op-
eration. By changing the reel at any
time durlng the 12-hour interval, con-
tinvous piay for extended perlods is
atftained

Frequency response of the over-all
system is 50 to 4,500 cycles == 3 db.
Dynamic range is 40 db. Input impe-
dances are 500 ohms for recording off
telephone lines, and 200 and 50 ohms
for rmcrophone line recording. Output
impedances are 3.2 and 500 ohms for
playback through external speakers or
into a felephone line. Amplitude vari-
ation at 1,000 cycles is less than 0.75
db. Power output through the built-in
playback amplifier is 5 watts, with fa-
cilities provided for higher power using
external amplification.

ANTENNA HARDWARE

Industrial Precision Products Co., 3I5
N. Hoyne Ave., Chicago, tll. announces
a new line of antenna hardware which
features seme heavy riveted construc-

usuNEt woveT X0 g st Stang 051 N9 123

tion for chimney and wall mounts, and
mast standoffs made with a deep ex-
trusion to accommodate four or more
threads to pravent stripping.

SOLDERING GUN

Phillips Manufacturing Co., Inc., Min-
neapolis, Minn., offers a new soldering
gun. The Versa-Tool combines heating
element, transformer, light, two-posi-
tion switch and fuse into a single unit.
Its four interchangeable tips of rigid
construction enable the operator to un-
solder old work by exeriing tip pres-

b

sure wiih the heating element on. The
two- position, frwggar actuated switch
in the first position closes the circuit to
a concentrated light beam, set at an
angle to eliminate shadows. This posi-
tion enables the operator to use ihe
tool as a flashlight. The second posi-
tion maintains the light circuit &nd
cleses the heating element circuit.
Both tronsformer and basic circuit are
protected by a fuse, and the carbon
element is replaceable.

WEATHERPROOF
DRIVER UNIT

Racon Electric Co., 52 East 19th St
New York, N. Y. announces a new driver
unit. The model PM-708TR features a
built-in 25-watt, vacuum impregnated,
line-matching fransformer with avail-
able impedances of 15 500, 1,000,
1,500, and 2,000 ohms.

The voice coil is wound of aluminum
wire and the coil terminals are welded.
The voice-coil fead is a strip of fatigue-
resis‘rom beryl\ru'ﬁ copper, and the
voice-coil suspension is Bakelized linen
cemented to the phenolic diaphrogm
with thermosetting plastic.

This driver unit has a 75-100% over-
load capacity, is completely water-
proof ond tropicalized, and has com-
bined solder lug and binding post
terminals.

TEST EQUIPMENT LINE

Precision Apparatus Co., 92-27 Horace
Harding Blvd., Elmhurst, L. announces
to the service trade a new moderately
priced, matched-panel-mounting test
ms?rumenfcombmahon available com-
plete or in separate units. This new
combination includes the series E-200C-
PM signal and marker gererator, the
series 10-12-PM Electronamic tube mas-
ter and battery tester, series E-400-PM
sweep signal generator —all  three
mounted in standard matching panels.
Also included in this set ore the new
Precision EV-20 zero-center vacuum-
tube voltmeter ond multirange  test
set, and the series ES-500 5-inch wide-
range, high-sensitivity portable oscillo-
scope.

—end—
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The Radioman’s Wife |
Puts in A Good Word

By MRS.ROBERT E. ALTOMARE

Every time | try to dun my husband for money for a new hat, or a coat,

stupidity, "On radio, of course.”

or any similar necessary appurtenances to feminine happiness, I'm always
met with, "If you need extra money why don‘t you write an article?"
"Why not?" quoth |, and add with some ascerbity, ""On what?"
To which said husband, being a radioman, replies in great surprise at my

Whether this will net me a new bonnef or not, it looks like ¢ good way
to air my many and uncomplimentary views on the subject.

ET'S get one little matter straight

for the record right now. 1 do not

L now, nor from the looks of things,
will T ever, “see” radio.

Little facts such as expecting a new
rug from carefully nurtured savings
and having hubby gleefully exhibit a
“bridge” purchased from same ave just
the sort of things that could have
curdled my enthusiasm, but I doubt it.
It had to be much more than that.

For instance: At a gay gathering
where husbands and beaus are do-si-
do’ing and swinging their ladies with
great good will, it I happen to spy
some  wistful cveature sitting alone
with her hands clasped quietly in her
lap, T can usually start out on the
right conversational foot by asking.
“And what branch of radio is your
Lusband’s hobby?”

When I see some frail female up on
a housetop battling a stiff wind while

she nails down the tlapping shingles,
[ just look beyvond her for the short-
wave antenna that’s =ure to be in the
back yard.

One girl I know spends her cvenings
sitting on the bascnient staivs talking
to her husband and knitting, and, in-
cidentally, accumulating callouses since
there is never room for a chair among
the radio paraphernalia. Hers is an
extreme case, of course. The only
reason her husband can still talk is
that he is only a student radioman.
Not full-fledged, you see!

Whenever I hear a woman speak

of her *‘two lovely children”™ and then, |

laughing resignedly add, “But of
course, [ really expected
family.” T can get a reputation for
being psychic simply by asking whether
her husband does experimental radio
work or transmitting.
Now this obzervation

may

“One girl spends her evenings sitting on the basement stairs . .
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the new f;'ci-acked

PF INDEX!

(PHOTOFACT INDEX AND
TECHNICAL DIGEST)

* Each issue packed with authorita-
tive articles on TV, Radio, latest
servicing techniques

% Latest complete Index to PHOTO-
FACT, world's finest service data

Dorn't miss a single issue! Be sure to

get your PF INDEX—the valuable new

publication you'll read from cover t‘o

cover—and use at your bench every
working day.

] pr INDEX brings you cumplelei
8 fully illustrated (_:\iscussn:ms of lali‘e\s,
B dcvelopments 1 Radio and :

Keeps you up-to—d;ite on new circul

designs, latest testing methodsc.‘tn:e-
saving repair techniques, goo sbotp_
prac(ices—helps you operate a D€
ter, more profitable business. .

Have all this practical, authorita-
tive information plus Ll}e complelte
Index to PHOTOFACT ¥ olders—td\,e
quick reference guide to lhe‘worl tls
finest service data. PF INDEX is worth
dollarsto youland costs yo:x nothing.
Get your FREE COPY today!

Ask Your Jobber for It!

Get the current PF Index from your
Parts Jobber, or write us direct on
your letterhead (or enclose business
card). Address: Howard W. Sams &

Co., Inc,, 2201 E. 46th St Indian- H
apolis 5, Ind. 1
1
[0 Send FREE copy of the current PF Index i
1
NaMeE. oo it iiineeeeneosansnssssssossses :
1
AdAress. « o oo vneesnocssonsnneasoassonns :
1
[ State. .o vvvunen :
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GET RID
OF

B. O.*F

in TV Pictures!

* BARKHAUSEN OSCILLATION

When wertical black bars appear in
TV pictures as shown above they are
the result of Barkhausen Oscillution
occurring in the horizontal sweep out-
put tube (such as the 25BQ6, 6BQ6,
6EVS5, 25EV5, 6AUS5 or 25AUb ete.).
To correct this difficulty our engi-
neers have developed the

PERFECTION
B. O.

ELIMINATOR

This compact de-
vice fits over the
horizontal sweep
output tube and
because it brings
a concentrated
magnetic field
near the source
of the Barkhau-
sen Oscillation
—namely the
screen grid— it
usually elimi-
nates the osecilla-
tion and the black
lines on the face of
the picture tube. ...
Service men who
have used the B.O.
Eliminator say it is
the simplest and
most positive method
of getting rid of the
vertical bars that
they have ever
known. They see a
big demand by serv-
ice men in maintain-
ing the 10,000,000
TV sets now on the
market.
Order Today From Your Supplier!
PERFECTION ELECTRIC CO.

2645 South Wabash Avenue  Chicago 16, Illinois

Malkers of Perfection Spealkers, lon Traps and
BeamaJuster TV Picture Centering Controls

B. O. ELIMINATOR
(Actual Size)

EASY
TO INSTALL

Just slip the B. 0.
Eliminator over the
tube, move down, or
up, or turn until the
dark vertical bars dis-
appear from the pic-
ture. Spring grip holds
the Eliminator in
place.

AMERICA’S
most advanced

TAPE
| RECORDERS

- models for > professional
Lo ———>semi-professional
H
I
1

‘... end > experimental use

WRITE YODAY for 12-page 1951 catalog. FI.J“Y
lustrated, containing complete technical
specifications and direct factory prices,

AMPLIFIER CORP. of AMERICA

398-7 Broaodway, New York 12, N. Y.

backhanded slight of radio’s manhood
but you’ll have to admit that the real
“ham” generally gets up at 5:30 am
to talk to Timbuctoo, recognizes his

a certain amount of patriotic excur-
sioning toward increasing the popula-
tion that dwindled due to the war, the
enticing things we girls heard around

“All those boxes you have to climb over before you can open up the studio couch.”

status as pater familias by putting in
eight grudging hours at some job, then
rushes from the supper table to spend
the rest of the evening talking to
Ootcubmit, which is Timbuctoo spelled
backward and pretty much the way
that shortwave sounds to me.

If, however, the husband is only in-
terested in experimental radio work,
then he sleeps to the last possible mo-
ment—any morning—so that he will
have long, reasonably fresh evening

the lockers during the second year of
high was not the type of activity that
would engage the interest of the real
radioman and we radiowives would
simply have dismissed such ideas along
with those about the Easter bunny and
the birds and bees,

Where to find the shack

“Shack” is a word of many strange
and varied meanings. If you live in
a one-room affair with your radio

“I've learned to swing a pretty neat hacksaw, bul even there I get stymied.”

hours to “try” things in his shop.
Except for the weaker mind and

backsliding of the radio novice and

www americanradiohistorv com

husband, then it is all those boxes of
stuff you have to climb over before you
can open up the studio couch.
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If you live in two rooms, “shack”
is the three-fourths of the dining table
that you can no longer eat off.

If you live in a house, the shack is
the space designated on the plans or
by the real estate agent as “laundry”
or “lovely recreation room.”

In my own case “shack” brings back
bitter memories.

My husband always used to refer
to me with a certain kindly affection,
“My wife? Yeah, she’s a pretty nice
girl.” But one day a girl friend and
I were having a heart-to-heart talk
about how many times you should
rinse the clothes when I mentioned
that it was pretty darned hard for
me to get any laundry done at all be-
cause of all the junk in the basement.
Wouldn’t you just know that he would
hear me? JUNK! His most precious
preciouses!

Well, they say it is the little things
in life that really count. Upon such
loose name-calling on my part my hus-
band was ready for the divorce courts
then and there, when I reminded him
of the baby. Nevertheless, he watches
his words and thinks twice before he
cautiously refers to me as “My wife?
Yeah.”

But I'm not the type to let these
things get me down. Having been the
girl voted “most likely to—,” I put my
thinking cap on and decided that the
way to dethrone that radio usurper of
my rightful place in the American
Home would be to study radio. Yes, I
would study radio, and hubby and I
would go hand in hand down Life’s
Lane in Happy Companionship.

If I could persuade my husband to
take cooking lessons written in San-
skrit, he’d get an approximate idea
of what I went through.

Who in tunket would know that
Xmfr was a transformer?

“Measure the.c.m. area of the con-
ductors,” the experiment read.

“Conductors?” I cried wildly, “There’s
nothing here but a bunch of wires!”

“Plug in the jack,” the instructions
said.

“Oh, my gosh, what is a jack?” My
experience led me to think of a boy
or one of those things you use when
you get a flat. Nothing like that here.

“Why is damping necessary?”’ read
the question sheet. Having raised a
baby or two, I had a ready answer
for that one but it wasn’t the answer
they wanted.

“And these calipers,” said the in-

structor matter-of-factly, ‘“are her-
maphrodites.”

“Oh,”” 1 gasped, shocked, *“not
really!”

My lessons are all well surrounded
by marginal notes mostly concerned
with translating the jargon into stand-
ard usage. Actually, I have become so
word conscious that I'm a better proof-
reader than the school ever had.

A lady is limited

It hasn’t all been in vain, though.
I've learned to swing a pretty neat
hacksaw but even there I get stymied.
The comfortable ‘“go to H—" with
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NOW AVAILABLE!
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CAPACITY CHANGE
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® Small ® Space-saving
e Lightweight ¢ Ideal
capacitor construction
® Low inductance *

dependable

performance © Fully
insulated ® Capacity
clearly stamped in
‘ mmf. for capacities un-
der 1000 mmf., and in
mid. for capacities of
1000 mmf. (.001 mfd.)
and over.

Order C-D Dual Ceramics from your Cornell-Dubilier jobber
today. Write for catalog. CORNELL-DUBILIER ELECTRIC
CORPORATION, South Plainfield, New Jersey.

OTHER PLANTS IN New Bedford, Combridge ond Worcester, Moss.; Providence,
R. I.; Indianopolis, Ind., ond subsidiory, The Rodiort Corp., Clevelond, Ohio.
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SEE YOUR LOCAL CLASSIFIED TELEPHONE DIRECTORY FOR NEAREST C-D JOBBER.

OUTPERFORMS ALL OTHER TYPES
THIS IS A BASIC ENGINEERING FACT

RHOMBIC TV ANTENNA

o Extremely high gain—power gains of 100 or more
e Broad band for maximum performance on all chonnels
e High front to back ratio results in minimum interference

ALL THE MOST WANTED FEATURES IN A
TV ANTENNA BUT YOU CANNOT BUY ONE

To hove the TV ontenno thot outperforms o
oll other types you must build your own
Order Your Rhomhic TV Antenna Book Today

® Complete building instructions for 24 sizes
® Easy to read drawings
increase

® Servicemen

Rhombic TV Antennas for your customers
® Complete information on stocked Rhombics
® Uses eosy to obtoin moterials

Use coupon $1.50 postpaid

SECOND
PRINTING
NOW
AVAILABLE

your income building Enclosed find $1.50

MAIL TO

TO RICHARD J. BUCHAN WOTJF
BRICELYN, MINNESOTA
Send Rhombic TY Antenna Booklet
CASH

CHECK
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EVERYONE WANTS

AN “ORIGINAL”

Y Jnio

ter,

TRIO YAGI SETS THE PACE

An example of TRIO's original design is the
amazing dual channel TRIO Yagi — a single-bay
4 element yagi that provides full 10 DB gain on
two channels! Available for channels 4-5 and 7-9,
this revolutionary antenna makes bulky stacked
arrays obsolete by providing excellent fringe
area TY reception where other antennas fail!

HOW IT WORKS

Antenna consists of 4 elements whose function is
different on the two channels. For example: in
Model 445, the elements, on channel 4, act as
reflector, dipole, director, director, in that order;
while on channel 5, the same elements act as
reflector, reflector, dipole and director. Careful
design insures proper impedance match with
standard 300 ohm lead.

COMPARE THESE ADVANTAGES

* Provides gain on both channels 4 and 5 (or 7
and 9) Equal to Any Two conventional 4-ele-
ment yagis!

* One bay replaces bulky stacked array!

* One lead replaces old-style 2-lead systems!

* Less weight-per-gain than any other TV antennal

* Greatly reduced installation costs for complete
TV coverage!

¢ Can be stacked for additional gain.

P S

Gl

RADIO-TELEVISION

ELECTRONICS

The Flectronies industry needs trained techuicians
noi,
greater than ever.
=chinol are preferred because of their training and
ability. 24 years® experience in professional radio
TV fields:
requiring average of 20 months to complete.

SEND FOR ILLUSTRATED FREE CATALGG !

derails of Residence course. with survey  of
Job opportunities, ¢ start twice a month. Vet
Training available under GI hill. July 25, |

erans !
1051 is dewdline for most veterans. Act now!

CAPITOL RADIO ENGINEERING

An aecredited technical institute founded in 1927 |

Dept.306C 16th&ParkRd.N.W.Wash.10,D.C.

A copy is never as good
as the original. That's why
TRIO TV Antennas
“wanted” antennas. TRIO
has consistently led the in- l
dustry in developing bet- ‘

more efficient an-
tennas. Never “just like”
another, every new TRIO
model is original and repre-
sents an improvement over
any existing TV antenna.

are

* MODEL 445, the famous
Single-bay TRIO Yagi for TY
channels 4 & 5. Supplied less
mast and transmission line,

* Patent Pending — No licensing arrangements granted
for duplicating principle of this antenna.

Model 445. Single or stacked
Yagi for Channels 4 & 5,

Model 479. Single or stacked
Yagi for Channels 7 & 9.

Model 645. “Controlled Pat-
tern” System consisting of
2 bays offset stacked and
“Phasitron.” Eliminates co-
channel interference. For

Channels 4 & 5.

Model 679. “Controlled Pat-
tern” System for Channels
7&9.

Model 304. Single Channel
Yagi with Double Dipole for
Channels 2 to 13.

Model 604. Same as Model
645 except for single chan-
nel operation.

MANUFACTURING CO.
GRIGGSVILLE,

ILLIND IS

Career training In minimum time!

ENGINEERING

when niilitary  and  civilian demands  are
Graduates of CREI residence

this is a high level technical course

INSTITUTE

HELP THE BEFENSE

EFFORT

by turning over old copies of
RADIO-ELECTRONICS
| all other waste paper to paper
collecting agencies in your

community.

and
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which my husband addresses the ma-
terial when it slips out of the vise—
as it is bound to do in a crucial mo-
ment-—is denied to me, a woman.

When a woman makes a dress or a
cake, she gets all the essentials to-
gether in front of her and proceeds
from one step to the next to its com-
pletion. But not radijo!

Take a transformer replacement for
instance. You take the old one out
and get the new one spaghettied and
soldered ready to put in, Since it is the
same thing going into the same place
with the same parts yowd think you’d
be all set for a nice neat job. Are vou?
Hah! In the first place the lugs are
too darned high for the holes so you
replace them. Then thev don't clear
the transformer properly so you have
to get the hacksaw and file and do a
job on that. Now wvou find that the
serews from the old one are too hig
for the new transformer. You've oot
8-32 and you need 6-40. All the ones
in the jar ave just a little too short. So
off you trot for the electric drill to
make the holes in the transformer
bigeer. Finally wvou get to moumting
the blithering Xmfr and. bless my soul,
if the screws aren’t too short because
of the extra washers you had to use
to line it up right! So—to the jar of
6-32's. Now they're all too short or too
long and have to be filed, dammit! And
right here I'd like to say that dammit
is not profanity on my part. It is an
absolutely necessary part of every full-
fledged radioman’s equipment, Or his
helper’s.

Well. it has been an interesting ex-
perience, I must sayv. But I'm afraid
that if my husband goes down Radio
Lane hand in hand with somcone it
shall have to be a hand other than
mine. I'm quitting while I'm still ignor-
ant instead of insane so—Farewell, dear
old radio; Farewell, disheartening
struggle with obscure word nieanings;
Farewell, dull pity in the eves of lab
instructors; Farewell, math formula
taken with two aspirins and a glass of
water.,

Yes, I say,
farewell to you!

And after this T guess I'd better. Just
wait until His Nihs sees it!

—end-—

farewell, dear radio,

SIMPLIFIED TV INSTALLATION

When installing a TV antenna on my
home, I found it impossible to anchor
the lead-in at the correct points on the
outside wall. The antenna being
mounted on an unused chimney, I de-
cided to bring the transmission line
down by the most direct route—straight
down the chimney. The lead-in came
out through a flue in the basement and
was then run along the floor joists and
passed through a hole directly under
the TV set.

In other installations, the lead-in can
be brought out of any convenient fire-
place or flue not in use. This method
not only simplifies installations, but it
also protects the lead-in from damage
by heavy ice and snow.—Geo. H. Field-
house
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FREDDIE-WALK
FUND

We are happy and proud to announce
that the Help-Freddie-Walk Fund this
month tops $7,900.00.

Freddie, as most of our readers know
by this time, is the three-year-old son
of Herschel Thomason, Arkansas radio
technician, who unfortunately was born
completely without the vestige of arms
or legs.

We are also happy to announce that
one of the large circulation magazines
—The Fawmily Cirele—with a total cir-
culation of over 2,500,000 copies a
month— became interested in Freddie’s
misfortune through a reader who had
seen articles in Rap1o-ELECTRONICS. The
editor of Family Circle magazine in
turn ran a story on Freddie and asked
readers to send in contributions to
Rap1o-ELECTRONICS. These contributions
are now coming in in volume and during
this month the total colleetion from this
source was $253.95. We are pleased to
list these contributions here:

FAMILY CIRCLE MAGAZINE CONTRIBUTIONS

A Cieveland Friend—Cleveland, O. ......
A Family Circle Reader—Tacoma, Wash. .. 1.00

A Friend—Millis, Mass. .................. 1.00
A Helper~0ceon City, N. J. ... ... 1.00
A Mother—San Diego, Calif. .............. 1.00
A Mother—Pine Plains, N. Y, .. ............ .50
H. Anderson—Vallejo, Calif. ... ........... 1.00
Anonymous—Chicago, Il ... ............. 5.00
Anonymous—Needhom, Mass. .............. .00
Anonymous—Yonkers, N. Y. ... ........ ... .. .50
Anonymous—Hamilton, O. ................ 1.00
E. Bahns—Pine Plains, N. Y. o 1.00
Mr. & Mrs. Wm. BeoI~C|ncmncm 0. . 1.00
Ethel, Albert and Merideth Bloom—Summlt

N 5.00
F. Brook—For? Worth, Tex. ................ 5.00
Mrs. Margaret Brown~Berkeley, Calif. ... 3.00
Mrs. Burall—Baltimore, d. .20
Mrs. Herbert Burrlll—Wmdsor Vio oo 2.00
Mrs. M. Byrne—Brooklyn, N. Yoo 1.00

Mrs. Carey—Brooklyn, N. Y.
Miss Lyan Clore—-Hornson N. Y. 2.00
Mrs. F. N. Cosseboom—Santa Bcrbcro Calif. 2.00

Ann Corwin—Indianapolis, Ind. ............ 2.00
Mrs. Frank Dankworth—Columbus, O. 1.00
Dot and Ed Renzo—Palisades Park, N. J.° 1.00
Dian, Patsy, Torchy, and Mlke—Kvssrmmee

Fla. 2.00
c. L. Dithey—Milford, Pa. ... ............ 1.00
Loretta Dorhoffr—Great Neck, N. Y. ...... 2.00
Dorothy—Bridgewater, Va. ................ 10.00
Minna L. Dowell—Ramsey, N. J, .. .. .. ... 1.00
Carl M. Drews—Orinda, Calif. ... ....... 50
Elizabeth Dudra—Pana, I ... ... ...... 1.00
Mrs Eliz. Earl—Newark, N. J." ... 000 1.00

& Mrs. James P, Flgglns—S?o?e Center,

Iowo .................................. . 25.00
Mrs. Virginia Florance—Dallas, Tex. 5.00
Mrs. Viola Fowler—Hampton, N. H 1.00
Jane France—New York, N. Y. ...... ..... 1.00
From People Who Admire You Greatl

Venice, Calif. ......_........

Mrs. Grohs—Hemet, Calif.

Dorothy Grover—Sharon Hili,

Mrs. Guenther, Mrs. M. G N:xon and

Mrs. E. M. Shelby—Beihesdo Md.

Mrs. Lulu Haffey—Pasadena, JCclif
N.

—_-

—=TIRNOINRNN N———0O

Edith Heller—Cranfard,
Mrs. Frances Hemme—Sogmqw Mich,
Mrs. C. O. Henry—Brooklyn, N. Y. ... ...
Mrs. C. R. Hewitt—Kansas Cny Kansas ...
Cathy, Cora Sue, Michael, Pat, and Stephen

H. Hollern, Jr.—Dal las, Tex.
B. Hopkc—New York, N. Y.

Mr. & Mrs. J. . Jocknmn—HMmde N. J.
John J. Janik—Whiting, Ind. . ... .........
Mrs. R. C. Johnson—BuHalo, Wyo.,
""Bobbie" Kaplan—St. Louis, Mo.
Mr. & Mrs. Chas. E. Kirby % Betty Ruth—
Denton, Md. ... ..,
Morgcref N. Knight—Seattle, Wash.
Louise D. Koehler—Fort Lewis, Wash.
Mr. & Mrs. N. P, Korol & Roberta—Piffs-
burgh, Pa. .. i i iiiaeieeneeea 500
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a Revolutionary Development!

"AUTOBOOSTER’

a fully
aultomatic

TV-FM BOOSTER

The AUTOBOOSTER turns itself on and
off and is automatically tuned by the normal
operation of the TV receiver. No confusing
array of knocks—no unsightly mess of
wires—installs in back of the receiver . ..
out of sight!

Gain up to nine times, full band width
for undistorted video and audio on all
channels. You get all the improved per-
formance, all the fine picture quality with
none of the trouble of tuning, none of the
exposed wiring usually involved in booster
operation.

Reqular List Price $44.95

*2695

Send $2.00 deposit—Balance C.0.D.

DEALER'S
NET PRICE

The only Booster
That has EVERYTHING!

Avutomatic On-Off

Automatic Tuning

Concealed [nstallation

Full Bund Width {all channels)
Amplifies FM Band

Single or Dual Input

Gain 19 db on LOW
Channels 2-6 FM .

® Gain 14 db on High
Channels 7-13

4t U e R BN R NN NN R e NN NN R W N W R R BN B e

GENERAL ELECTRONIC DISTRIBUTING CO.

Dept. RC-6 98 PARK PLACE

® NEW YORK 7, N. Y,
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clear pictures to the weakest areas.
One call . .

are built of the finest dural to resist
corrosive weather domage. The element ends
are sealed by the exclusive
Tel-A-Roll process.

TEL-A-RAY is right the first time!

www americanradiohistorv com

TEL-A-RAY — the antenna of unquestioned quality —
eliminates ‘“‘antenna shopping.” Skillfully engineered
to meet every TV need, the TEL-A-RAY antenna system
insures outstanding fringe area performance the first
time. The Reception Master antenna coupled with the
new antenna mounted Pre-Amplifier brings strong,

. one installation is all that's needed.
Replacement is eliminated. Reception Master antennae

ENTERPRISES INCORPORATED
80X 33IE - HENDERSON . KENTUCKY
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IMMEI]IATENI]EI.IVERY
AUTO RADIOS

Custom built for all popular 1949-1950 ond
1951 automobiles: Chevrolet, Ford, Plymouth,
Dodge, Studeboker, Henry J, ond Hudson.

Every radio is a powerfully built, § tube, super-
heterodyne with RF stage and 3 gang condenser
for sensitive, long distance reception. Latest
miniature tubes used, with beam-power output
and oversize Alnico VY loudspeaker, giving plenty
of volume with excellent tone. Includes Automatic
Yolume Control and has low battery drain.

Each model radio is Custom-Built, designed for
the individual automobile and can be mounted
within 4 minutes with no cables, no brackets, no
holes to drill.

When ordering, indicate type automobile:

Your Price, all $41_97 Complete

YOUR MONEY
RETURNED IN FULL—
it the New Regency Television Booster fails to
improve your television enjoyment! Bring your
picture out of the snow and reduce interference!

* Push-Pull Neutralized triode design assures
high gain without adding snow.

* No external impedance matching devices
required.

* Inductive tuning assures same high-gain wide-
band operation on all channels.

* Single knob tuning control.

e Underwriters approved with 90 day RMA
guarantee.

LOWEST Price—ONLY $19.11
MODEL NFRD—RADIO NOISE FILTER

If it doesn’t work, send it back!

We absolutely guarantee thot our Model NFRD
will eliminate all line naises when properly con-
nected to radios, television sets, short wave sets,
motors, electric shavers, refrigerators, vibrators,
oil burners, transmitters, and all other sources af
interference. This unit will carry up to 12 amperes
or 114 KW of power and may be used right at the
source of interference or at the radio.

Small size only 3”x142"7V,". Very low price only

Each $ l .95

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated at approximately 4500 cycles effectively

reducing objectionable needle scratch without alter-

ing the brilliancy of reproductian.

Contains @ HI-Q SERIES resonated circuit. Tested

by means of an audio oscillotor and an oscilloscope

to give 22 db attenuatian with very low signal loss.
EASY TO ATTACH

Just two wires to clip on. Compact $

Price l '98

THREE TUBE PHONO AMPLIFIER

An assembled unit ready for installation using tone
and volume cantrol and six feet of rubber
cord $2l95

{Not including Tubes)
With Complete Set of Tubes ...........0. $3.95

PHONO OSCILLATOR

Wireless phona oscillator transmits recording for
crystal pick-ups of voice from carbon mike through
radio without wires. Can also be used as an inter-

comm by using P.M. speoker as mike.
Price (excluding tubes) $2l95

With Complete Set of Tubes .............. $3.95
NEW HIGH FIDELITY 12" COAXIAL SPEAKER

Because of the very low price, we cannot mention
the well-known manufacturer's name. Has a built-
in dividing network—an ideal Woofer-Tweeter com-
bination. Rated at 12 watts, impedance 8 ohms.

............................ $18.50

Satisfaction guaranteed on all merchandise
All prices F.O.B. New York City
WRITE FOR FREE CATALOGUE Cé

RADIO DEALERS SUPPLY CO.

154 Greenwich St. New York 6, N. Y.

Mr. & Mrs. J. S, Sheets, Jr—Middlefown N.Y.

Miss Linda Kuchinski—Gary, Ind. ..........
Mrs. Lewis Layman—Willow Street, Pa. ....
Miss L. Leonardis—Newark, N. J. ...,
Mrs. Richard Luff—Trenton, Ohio ...
Mrs. R. McDonough—Brooklyn, N. Y. ...
Mrs. Charles B. Malloy—Covington, Ky.
Mr. & Mrs. 7. F. Malone—Arlington, Va. .
Mrs. Victoria O. Marchi—Rumford, Me. ....
Mary Mattie—Scranton, Pa. ...t
Meenan—Mineola, N. Y,
Mrs. C. E. Miller—Sterling, Colo. ...
Mrs. Paul M. Miller—Hamburg, Pa. .....
Mrs. Carolyn Mittelstadt—Bronx, N. Y. .
Mrs. L. O'Conor—Los Angeles, Calif. ...
Mary Olles—Minneapolis, N. C. ....... .
Mrs. A. Ozeranic—New York, N. Y. ... ...
George W. Percy—Westhampton Beach, N. Y,
Mrs. B. Petrow—New York, N, Y.
Ruth, Bobby & Bob Pfuffer—Valley Park, Mo.
E. Rabinowe—Hartsdale, N. Y.
Mary C. Roberts—East Greenwich, R.
Mrs. Robert Russell—Newark, N. J. ...
Miss Anna Russo—Bronx, N. Y. ............
Madeline Russo and Fellow Workers at the
Crosby Dress Shop—Bronx, N. Y. .. .
Mrs. F. Scunders—Brooklyn, N. Y. .
Mrs. W. H. Say—Butler, Pa. .........
Katharine B. Scharb—Lla Mesa, Calif. .
Addie Schlenck—Oxford, O. ........... ..
Charles P. Schoenfelder—Broaklyn, N. Y. ...
Mrs. F. L. Scott—Seabrook, Tex. .
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Joe! & David Smith——New Haven, Conn. ....
Mrs. John B. Smith—Kansas City, Kansas ....
Nancy Smith—Hat Springs, So. Dak. .
Mrs. Nell Snyder—Sterling, Cola. .....
Nancy Sturges—Philadelphia, Pa. ... ..
Mrs. L. P. Teasley—Jacksenville, Fla. ......
Mrs. R. Thacker—Baltimore, Md. .... .
Jeanne Ann Van Munster—Muskegon, Mich.
Mrs. A. J. Walker—Baltimore, Md. ........
Josephine L. Wallace—Nutley, N. J. ... ...
Mrs. D. B. Wardner—San Antonio, Tex. . ...
Mrs. Jane Willmatt—Na. Tarrytown, N. Y. ..
Mrs. R. Wurz—Edgely, Pa.
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FAMILY CIRCLE contribufions received up
to April 19, 195
We are also pleased te report the fol-

lowing collections made:
$12.00 donated by the fellow workers

at the Crosby Dress Shop, Bronx, N.Y.

through the efforts of Madeline Russo.
$5.00 contributed by the Explorer

Post 12 of Warren, Pa., through Jack L.

Armstrong.

RADIO-ELECTRONICS CONTRIBUTIONS
951

Balance as of March 19,
Anonymous—California
Anonymous—El Cajon, Calif. ... .. ..
Anonymaus—Glendale, Calif.

Anonymous—Los Angeles, Calif.

Ananymaus—Qxnard, Calif. ..... 1.80
Ananymous—Brighton, Colo. 10
Ananymous—Denver, Colo. .. 00

Anonymous—Miami, Fla. ........
Anonymous—5t. Petersburg, Fla.
Anonymous—Baltimare, Md.
Anonymous—Northampton, Mass. .
Ananymous—Shrewsbury, Mass.
Anonymous—Flint, Mich. ........
Anonymous—Lake Odessa, Mich. .
Anonymous—Great Falls, Mont. .
Anonymous—Las Vegas, Mont. ..

_———— ,— N —

Anonymaus—Newark, N. J. ..o 2
Anonymous—South River, N. J.
Anonymous—Auburn, N. Y. ..o

Anonymous—Center Moriches, N. Y. .
Ananymaus—Eimsford, N. Y. ...
Anonymous—Hempstead, N. Y.

Anonymous—Jomaica, N. Y. ..
Anonymous—New Yark, N. Y. ..
Anonymous—New York, N. Y. ..
Anonymous—Norman, Okla. ..
Anonymous—Coatesville, Pa.

——— A — U -—
388318 388883888888888
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Anonymous—Dollastown, Pa. . .. ... .00
Anonymous—Selinsgrove, Pa. . .00
Anonymous—Bellingham, Wasn. ... . ... .50
Anonymous—Cle Elum, Wash, .. ...... 1.00
Anonymous—Wheeling, W. Va. . ..... ... 1.00
E. B. Austin Company—Fort Worth, Tex.. .. 10.00
Paul Ayars—Nework, Dela. ......... .. 5.00
J. G. Baver—New Orleans, La. ........ 1.00
H. P. Becker—Brightwoters, N. Y. ... 1.00
Conrad H. Behler—Three Oaks, Mich. 1.00
A. Burgili—Lowrence, Mass. ........ 1.00
Campbell—San Leandro, Colif. 1.00
H. Clay—Phoenix, Ariz. .......cooooooomanns 9.00
W. E. Cole—Raleigh, N. C. ... ... ..... 5.00
Columbia Electronic Sales—Las Angeles,

Calif. 5.00
Commercial Electronics, S.A.—Mexico, D. F. 5.00
T. W. Connelly—Philade!phia, Pa. ......... 1.00
K. Cummings—Seymour, Ind. ..... 1.00
De Santis—Bronx, N. Y. ..........o... 1.00
Daniel W. Dimick—Red Lodge. Mant. . 2.00
Earl L. Dodson—Philadelphia, Pa. .. . 1.00
Lt. H. D. Elms—Ariington, Va. ........oiet 1.00
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“NO BOOK

in two generations, no
book since Jules Verne,
has undertaken to do
what Hugo Gernsback in
the first decade of our
century has here so out-
standingly achieved.”

Lee De Forest
Father of Rodro

CREST

Forfy years ago, Hugo Gernsback, Father of
Modern Science Fiction, in this book, RALPH
124C 414, predicted and described in startling
detail, radar, the learn while you sleep method,
television, televised operas, plastics, night base-
ball, blood transfusion, wire recording, micro
film and o host of other scientific achievements—
all undreamed of in 1911—but part of everyday
life today.

All of these and scores more, not as yet realized,
are found in his remarkable prophetic book. For
Hugo Gernsback's prophesies are based not on
fantasy but on the logical projections of estab-
lished scientific facts.

RALPH 124C 41+ is the first and most remark-
able true science fiction novel ever written! A
whacking good adventure story that takes place
in 2660 AD—but it is far more than fiction!

To technically minded people, RALPH 124C 41+

I is the most complete and accurately documented

catalog of scientific prophesy ever published. It
was originally written in 911 and published in
book form in 1925. Now, because of its tremendous
importance as a work of accurate, scientific pre-
diction of the future, it has been reissued in a
new, second edition.

Hugo Gernsback's writings were the §pcrk that
started many of today's top radio engineers and
scientists on their way. Now again, this new edi-
tion of RALPH 124C 41+ moay well be the
inspiration for a new generation of pioneers of
science.

RALPH 124C 41+ is the kind of book you should
read. Order your copy now, only $2.50 postpaid.

RADIO PUBLICATIONS
25 West Broadway

New York 7, N. Y.

MAIL THIS COUPON TODAY

E RADIO PUBLICATIONS

» 25 West Broadway, New York 7. N. Y.

: Gentlemen:

" Send me a copy of RALPH 124C 41+ postpaid,
% ai once. My remittance of $2.50 is enclosed.

|
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Engineering Student at Syracuse University—
Syracuse, N. Y,
Explorer Post 12—~Warren, Pa. ........
Thomas R. Fovo]urovsherburne N. Y.
Roy F. Ferretti—Oakland, Calif. ...... . ..
Mr. & Mrs. |. L. Frewdmon—BrooHyn N. Y.
Primo GoH|~Bronx NoY
Gus Gallinat—Union, N. J. ... 1]
C. A. Grahom Jr—V\rgmuJ Minn.
Paul Granucci—Fort Lauderdale, Fla.
M. J. Gregor—Cohoes, N,
A. E. Hayes—Chicogo, Ill. ...
John A. HoeppeI—ChJcogo
W. G. Inman—Kansas City,
Kurtz Electric—Confluence,
Paul W. Leasure—Butler, Pa. ......... B8G
Robert E. Markham—Santo Monica, Calif,
Anthony D. Mladucky—Ludington, Mich.
Jos. E. Peffer—Columbus, Ohia ............
N. W. Plate—Long Island City, N, Y.
Lewis Rose—Mount Rainier, Md, ....
J. T. Schopf—Wichita, Kansas
Sciliano—New York, N.
Sem af Request of WIHVD—
M. Tucker—Robertson,
Som Vogel—Dollas, Texas
WIHHY—Angola, Ind. ..........
J. B. Wheeler, Jr—cherly Mo.
R. A. Williams & Family—Redlands, Calif.
Harold R. Willis—Washington, D. C. ......
Yellowknife Radio & Record Shop—Yellow-
knife, NW.T. Canada ........ .........
RADIO-ELECTRONICS contributions
FAMILY CIRCLE cantributions
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Winthrep, Mass.
Mo.

TR W—RONI == NN =—NT—— — N — N ——— N =

Total received to April 19, 195 ..........

Please keep up your efforts in behalf
of Freddie, who, when he grows up will,
we all hope, become a radioman once he
has been equipped with his final legs
and mechanical arms.

Please send your contributions from
time to time—even the smallest donation
will be greatly welcome.

Make all checks, money orders, ete.,
payable to Herschel Thomason. Please
address all letters to:

Help-Freddie-Walk Fund
c/o RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.

TELEVISION ABROAD

While the TV controversies rage at
home, other countries are making pro-
gress more slowly, but perhaps also
more surely. In the Western Hemi-
sphere, Cuba now has two stations on
the air in Havana, and a third is ex-
pected to begin broadcasting soon. Mex-
ico City has two stations on the air and
one other is due to be in the near
future. One of these is supposed to be
experimenting with a color system sim-
ilar to that of CBS. Mexico will also
have a station soon in Tijuana and a
number of other stations along the U.S.
border are now in the planning stages.

Brazil has one station in Sao Paulo
and another in Rio de Janeiro. Argen-
tina, Uruguay, and several other South
American countries are making plans,
but have done nothing definite as yet.

Of the European countries, England
is the most advanced in TV, having
two stations now operating (one said
to be the world’s most powerful) and
two others to be completed sometime
this year. France has a station in Paris
and another in Lille, and a third being
assembled at Lyon.

The Russians are said to have two
stations, one each in Moscow and
Leningrad, and others on the way in
other cities. Countries which are not
yet on the air officially but which have
been conducting experimental broad-
casts are West Germany, the Nether-
lands, Sweden, and Italy.
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I Television Picture TUBES

TWIN LEAD

55 web virgin polyethylene, 300 ohm twin
lead in either clear or brown

000 1. ... $19.95

100 ft, .....

CLEAR-VAC CO.

$2.25

Your satisfaction is guaranteed. ORDER TO-
DAY! All ship. F.O.B. Chicago, lilinois resi-
dents add 2% sales tax. Send (0% dep. with
order; bal. C.O.D. $1.00 handling charge for
orders less than $5.00. Prices subject to change
without notice.

12" Hi-Fi 512_95
i0BP4 ... . ... ... .. $11,95 | | Coaxial SPEAKER . .. ...
12LP4 . ... ... . ... 19.85 PILOT LIGHTS
14BP4 . 22,95 | 100—=41 . .. .. .. ... ... $3.95
box of 10 ............. 45
IGRP4 ... .. .. ... .. 29.95 | (00— =44 and =50 ... $4.14
I6TP4 .. ... ........ 29.95 hox 0f 10 9
' ' 100—=40, =41, 46 ... ... $5.88
ITBF4 . ... ......... 31.95 box of 10 ............. .65
Radio and Television Fact. guaran. ind.
Additional 10% discount in Boxed. All brands
lots of 100 or more tubes, assorted.
-6 . .72 | 12SA7GT . .BO
Dl Lo 33 ! 1258ici - Bo
- 1.2 BEld 1.28 125F7 80
1.2 . .72 | 125G7 -80
1.5 1. .88 | 125H7 -88
-8 . .88 | 12SH7GT .88
-8 5 .72 | 12537 .72
-8 i .72 12SJ7GT .72
1.0 i 72 | 125K7 72
D7G 1.2 . .72 12SK7GT .80
1.1 B 0 72 | 125L7GT 96
1Fa 1.1 D1, 1.28 | 125N7GT -88
1.2 . 1.4 .72 5Q7 -60
I 1.0 .14 72 | 125Q7GT .66
1.0 L 1ls 72 | 125R7 .88
- 1.2 s 12SR7GT .88
lals 1 Z3 1.06
.18 K 1.06
-1 96 | 7F7 1.56
I iLe 108 501368 iSc
-8 .06 | TH7 .88
La 72 72 | 747 .88
.96 .2 TIK7 1.06
-66 .0 7LT .96
-80 8 INT .88
I .60 .80 | 7Q7 1.06
1.06 96 | 7R7 88
-80 .80 | 757 tdd
.60 1 vy .96
-54 .6 1.
1.28 7 L1
1.28 8 )
I -88 8 W
5 1.28 '8 il
1.28 8 )
4 . 72 2.
72 .
I 5 96 e
1 o1
I Dol
2 2.
= 5 o
1.
5 | DL
Do
Iacs \ :
6 1
3Q4
I 354
5wa
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159 EAST CHICAGO AVE,
CHICAGO 11, ILL.

PEN-OSCIL-LITE

Extremely convenient itest oscidator 1or au radio
servicing; alignment « Smaiu as a pen = Seif
powered » Range from 700 cycles audio to over
but megacycles u.n.f. o Quipul Irom ¢ero o lio
v. = Low in cost s Used by Signai Corps
= Write for informatinn

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

Every pcge of
"How to Sim-
plify Radio Re:
pairs' is pack.
ed with on-the-
bench, practical

Every RADIOMAN

can use these

SERVICE HINTS!

Valuable Manual Yours—FREE
Write toduy—no obligation. ideos,
FEILER ENGINEERING CO. Dept. 6RC1-1

8026 N. Monticello Ave., Skokie. 111 (Suburb of Chicago)
re—

TV SERVICE

FR EE CONTRACT

With every 1951 Model 630 Super-Chassis ordered
from 630 DISTRIBUTING CO., o FREE 30 DAY
SERVICE CONTRACT is included (excluding
shipping charges).

1951 MODEL €30 SUPER-CHASSIS

Order the famous 630 chassis with all 1951 im-
provements, designed for ", i
brightness—iwith hew higher voltag @
Higher sensitivity—the hest TV set tor Fringe
ception. Higher definition & clarity—with new wide-
band 414 ] 3 Steady pictures—with
. 12" Speaker. Lower

price—hx se vou buy ] the distributor.
All 1w Muadel 630 Super- (I are tested for
3 hours before shipment. Al L\lhes and parts are
puaranteed for 00 days, Rt A licensed.

Complete. ready-to- play including Free 30 Day Ser-

3 $149-%

No extra taxes
less picture tube:

SPECIAL! New 6 Mos, Guarantee—Stantard Branils

PICTURE TUBES ~—Glare-Free Black Face Type

16" Rect. d. @ . .
17 Reet, " " ] 53395 58 fownd - 928:38

Order now! Shipments made within 24 hours!

630 DISTRIBUTING CO.
725SutterAve.,Brooklyn7,N.Y.,HYacinth4-8870

www.americanradiohistorv.com
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with 2 FULL-SIZED
V_EE-D-_X ARRESTER

COSTS NO MORE
THAN A MIDGET
2WIRE | 4 WIRE
RW-200 | RW-204

$125 50

LIST LIST

™
et -

2-WIRE RW-300 $209

For extra heavy duty. An
air gap plus resistors pro-
vide double protection. y
THE LaPOINTE-PLASCOMOLD CORP.

Windsot Locks, Conn

TRAIN QUICKLY!
’ow:sr, BEST EQUIPPED

SCHOOL of ITS KIND in U.S.
Young and Older Men

Come to the Great Shops of Covne in Chicago. Get
pracical training in TELEVISTON-RADIOor ELEC-
PTRICITY  vitalin Defense Program. Prepare now
for a better job or betier service rating.

You can finance most of your tuition, pay for it later

in easy monthly payments. Special plan for men of
Draft Age, Part time emplwment service available,
GI APPROVED

Clip coupon for Big Free Ilustrafed

FREE BOOK Bouk. Indicate below, course that

interests you. No salesman will eall, Act NOW,
An Institution not for Profit

B. W. COOKE, Pres.
| COYNE Electrical & Television-Radio School,
| 500 S. Paulina St., Chicago 12, Ill. Dept.A1-81H |
Send FREE BOOK and full details on
I O TELEVISION-RADIO O ELECTRICITY I

FPNAME I
]

ADDRESS . o+t tenee e e et e s I
£ Y e e s STATE L e
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JUNE MARKS WIRELESS

|
: June 12, 1951 is the 100th anniver-
sary of the birth of that great figure of
‘\\'ireless, Sir Oliver Lodge.
| Not of a wealthy family, he received
only a grammar-school education, but
| he continued his education by dint of
night study, first in chemistry, then in
general physics, and finally as a ma-
‘triculated student in the University of
London, and in 1875 obtained a Bache-
lor of Science degree, with honors in
physics. Appointed demonstrator of
physics at University College, Liver-
pool, he immediately began to publish
papers on the flow of electricity and to
devise apparatus to explain conductors,
| dielectrics, and insulators in mechanical
‘ terms.
His most important work was in
| connection with tuning. As early as
1894 he demonstrated that some electri-
‘cal circuits when excited would con-
| tinue in electrical vibration a long time,
while others would be “rapidly damped,”
and declared that eircuits which vi-
brated persistently would receive only
radio waves whose frequencies were
near their own natural periods. In 1898
he applied for a patent on a “syntonic”
or tuned receiving circuit. Although
both Tesla and Marconi devised tuned
circuits during the same period—pos-
sibly independently of Lodge—it was
Lodge’s authority and influence that
established the value of tuning.
Although Lodge constructed many
picces of equipment to demonstrate
radio waves and “svntony,” he never
became interested in wireless as a
means of communication. However, his
work was well known, and many scien-
tists of the period considered him the
| real father of wireless. Foremost among

Claiming to have
Corp. has put this de luxe model

play to investigate public reaction before gearing to full production.

www.americanradiohistorv.com

sereen on the back splash of the stove provides
The stove must be set at least 15 inches from the wall to

PIONEER'S CENTENNIAL

them was Professor Sylvanus Thomp-
son, who in letters to the press de-
nounced the young Marconi bitterly as
a usurper attempting to steal the credit
rightfully due to Lodge.

In later years Sir Oliver turned to
other interests—including explovation

of the occult—but maintained clcse
connections with radio till after the
heginning of broadcasting. Fe econ-

tributed several articles on the desizn
of tuning inductors to the American
magazine Popular Radio as lat2 as the
mid-20’s. He died in 1940.

TELEVISION DOES EVERYTHING BUT THE COOKING

“scooped” the entire country, the Western-Holly Appliance
gas range with built-in television on dis-

A T4nch
a good kitchen-size picture.
allow room for the tube.

RADIO-ELECTRONICS for
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Technical Bulletins

EACH $1.00 Postpaid  Foreign $1.25

Electrical Design and Construction

These bulletins give you easy, accurate, depend-
able methods of designing and building ‘electrical
equipment. You just follow simple charts, tables
and step-by-step instructions that tell how to
figure correct size units to meet specitic require-
menta,

106 Rewinding Electric Motors—Enables anyone
without electrical training to locate trouble, re-
pair and rewind a.c. or d.c. motors and generators
of all kinds ; how to figure wire size and wind coils.

111 Transformers—How to design and build all
types and sizes of transformers including specials
for Neon tubes and ultraviolet lamps. Easy meth-
ods of determining core dimensions and wire size.

152 House Wiring--Safe, approved way to wire
new and old buildings. Shows many different cir-
cuits. Explains how to use latest type of materials
including fittings, fixtures. Also gives estimating
methods.

101 Resistance Wire—How to use Nichrome and
similar wire in heating devices, rheostats and re-
sistance coils. Figuring wire size and length ; how
to wind elements and test. Also supply directory.

113 Solenoids & Plunger Magnets—How to make
these a.c. and d.c. magnets having movable
plungers to contro} other equipment. How to figure
dimensions, plunger stroke, wire size, ete.

112 Electromagnets—How to design and build all
types and sizes for a.c. and d.c. How to figure
hfting power, wire size.

148 Relays—Designing and building a.c. and d.c.
reiays of any size for varivus purposes where
small currents and voltages must control heavy
circuits. Includes control systems for motors and
machines.

137 Meters—Designing and building ammeters,
voitmeters, wattmeters, for a.c. and d.c. Includes
cumplete information on calibrating,

127 Small Electric Light Plants—Easy-to-build,
Jow-cost installations for cottages, cambs, ete.
Ineludes a 11l0-volt, seven 25-watt-lamp system;
also a 6-volt system using auto generator,

151 Electric Power from Streams—How to survey
streams, estimate requirements and available
power, design and build dams, select and install
the control system and electrical equipment.

181 Burglar Alarms & Time Switches—Dependable
i{ypes for various purposes. I'ime switches made
{for alarm clocks and arranged to control lights,
sprinkler systems, motors and other devices.

144 Choke Coils—How to design and build for
many different purposes. How to use these instead
of rheostats for voltage control, safely and with
much less lose of electricity.

131 Remote Control of Electrical Devices—Cir-
cuits and s~plications. How to use telephone dia!
and Stroger switch. For experimenters and modet-
railroad switching purposes.

134 A.C. Electrical Experiments — Fascinating,
harmless exberiments for education and entertain-
ment. Also practical uses.

TECHNIFAX,* Mg

Enclosed find $__—_____ for which send the following
Technical Bulletins at $i.00 each (Foreign $1.25) as
indicated by numbers:

Name
Address
City & State

RE-6-51

JUNE, 198!

Ravio Thirty-Five Pears Ago

Jin Gernsback Publicviions

HUGO GERNSBACK

Founder

Modern Electrics ...................... 1908
Electric Experimenter . . 1913
Radio News .. ..... 1919
Science & Invention . 1920
Televisi 1927
1929

1930

1931

...... 1908

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested readers.

JUNE, 1917
ELECTRICAL EXPERIMENTER

Talking Motion Pictures Via Wireless

The Naval Radio Operator

New Radio Transmitter
“Mosquito” Fleet

The Japanese T. Y. K, Radiophone
System

Remarkable Radio
German Spy

New Vacuum Current Gauge for Radio

The Marconi Type 106 Tuner, by Worth
MacKnight

The How and Why of Radio Apparatus
—Spark Gaps

The Brown Telephone Relay

SHIP OPERATORS IN DEMAND

Shipboard radio operators are needed
by the Military Sea Transportation
Service, Atlantic, of the Department of
the Navy. Salaries range from $3,892 to
$5,076 per year, plus subsistence and
quarters. Voyages are about 90 days in
duration with vessels returning to New
York. Applicants must be citizens of the
United States, must hold a first- or
second-class FCC radio-telegraph li-
cense, and must have a code speed
(receiving and transmitting) of better
than 25 words per minute. To apply,
obtain Form 57 from any first- or sec-
ond-class post office, or from Civil Serv-
ice Headquarters, and file the completed
form with the Employment Branch,
Industrial Relations Division, Military
Sea Transportation Service, Atlantie,
58th St. and First Ave. Brooklyn, N. Y.

Electrical and electronic engineers
are in demand by the Headquarters of
the Air Transport Service (MATS),
Washington, D. C. Salaries range from
$5,400 to $6,400. Interested applicants
may write to the Civilian Personnel
Officer, Andrews AFB, Washington 25,
D. C.

ARMY ADVISES INDUCTEES

Any person about to enter military
service who has experience in communi-
cations, electronics, or photography is
advised by the Army to bring with him
all available credentials such as radio
amateur licenses and union cards, to
demonstrate his skill in these fields.
Technically trained inductees are being
assigned to Army jobs in keeping with
their skills wherever possible, particu-
larly in the electronies and communi-
cations fields where there is a critical
shortage of trained personnel. Inductees
should also obtain statements of experi-
ence from their employers or unions.
Forms for such statements may be
obtained from the Signal Corps.

U. S

for

Outfit Built by

www americanradiohistorv com
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BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. RE 6
Buffalo 3, N. Y.

35 MM Slide Projector & Enlarger

Most terrific photographic bargain of the 20th century.

A fine precision instrument with many features!!

» Takes roll film or 252 sludes,

e Automatic slide changer furnished.

e No more waiting for enlargements to enjoy your
Cdndld shots. All you need is a flat surface to
project on

e Has 300 W 110V Bulb, but 6V, 12V, 32V, or 220V
avatilable.

ground, op-
55 elements in
optical system, (No other
projector on the market

has more.)
Automatic rewind of
film.

Heat absorbing filter.
Use as an enlarger for

making your own prints

of any desired size

Plano-Convex Meniscus

Condenser.

s 5" focus Brown-Violet
coated, douhle anastig-

nat K
U pY eclnr hea
Projector t|ll~ to dll\ angte on base.

less

Similar Pxo;euor without slide injector and
50

slide injector and coated lens

is the tiny, high quality transformer H :

rifie Intercom set input xfmr to couple from the \oice

formers. A beaulirul input xtmr for a transceiver be-

and New_ Saciety 4ot Education Model AAA
e L 837,

Super Midget Mike Xfmr.
that is used inside butlet (ynamic or velocity mikes
coil of a speaker to the amplitier input. Better guality
cause of high quality & light weight. Special $1.00

ector. %upel 529“81 550 00.
Small 83 mm 150 W Projector. <i \Imll.lr to ahove.
Occupies less than 14" af space. This
to muteh the input of an amplifier tube. Makes a ter-
and marked reduction in hum compared to other trag
Postpaid

3
90060000 55 gp ©° a0 00
©° 000000 65 po 00 00 80
Co 000008 00 oo o8 08 20 Break & SI'DT

T 5 .
L ea, I'ressing one

| releases all others
IT’S MOBILE RAD{G

98¢
STOP TIME AT BUFKAD

6 Volt Dynamotor

PUSH SWITCH

T 00 60 00 00 00 90 00 00
9 Section. Muke-

for use with G.B. Equipment. Warth n\er
250,00, So husky we can give a standard R.\
Guirantee on this iten atisfaction gux nranloed m'

money refunded if retur nvd prepm(l within o davs.
1000 V. OUTPUT AT 350 MA.

® By running with end
bells removed will sup-
ply 500 MA. safelv
Constant output \hlln“’e
undler varying loa
eause of (Umpﬂuml

winding
e Low input current (18
to 100 amps. depending

on transmitter driain
Regular car battery will
supply  enouvh  power
for push-to-talk opera-
tion

Starting solenoid for re-
mote aneration from
mike switch

® Both sides of dm;mm
H voltage insulates rom
e Special ... ouas

® Brand new ln original

factory hoxe
Both input an(l output
fused

- Built-in interference

filter

4-TUBE AC-DC RADIO

KIT BR-24
1 tube AC-DUC superhet kit No. BR-21,
with high gain iron core L. transformer.
All parts and a cabinet, hut not tubes.
are furnished for $9.00, Tubes can he
obtained locally or we will furnish far
$5.00 per set when the kit is onlored.
5-TUBE SUPERHET

KIT BR-25

BR-25 with

3 tube superhet kit No.

airplane dial.

¢ High gain
formers

e Eficient loop antenna W

e High ratio dial drive for hairline %'
tuning —

e Good tone \J

e ['lenty of volume

e Razor siarp selectivity

o Super sensitivity

$10.00 complete except for tubes which can be pur-

chased at your local radio store after the Kit is wired,

or purchased from us at the time the kit is ordered

for $6.50,

Iron Core LY. trans-

5-TUBE SUPERHET
KIT BR-26

5 tube superhet kit BR-26. Same
specs, as BR-25, but larger chassis,
larger speaker, larger cabinet, and
straight line dial. Your cost com-
plete for kit $12.00. Tubes $6.50
per set.

N/

=

Our need for thousands of tubes for kits means that
kit shipment can often be expedited by relying on a
local radio store for tubes instead of ordering from
us, as we delay kit shipment until tubes are available
to go at the same time.
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L Hiok. g
¥ 4 Ithhd’m} ford, Jr.,
r&bam” control
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fyubecf Boaki on
0°SERVICING

TWO NEW $1.00 BOOKS

No. 43—MODEL CONTROL BY
RADIO. By Edward L. Saf-
112 pages, An au-
thority in the field of radio
gives you the first
complete book on the subject.
For beginner and expert. Tells
vou what radio control is,
how it works and how to con-
struct not only component
parts but a complete system

No. 42—HIGH-FIDELITY
TECHNIQUES. By James R.
Langham, 112 pages. You've
never seen a technical book

like it! Just as he'd talk to

you across the work bench,
RADIO-ELECTRONICS’
popular audio writer tells you
how to design your own equip-
ment and how to get top per-
formance from it. Takes the

as well.
each step.

Illustrations explain

double talk out of high-fidel-
ity work.

HREE IMPORTANT 75¢ BOOKS

No. 41—PUBLIC-ADDRESS GUIDE. &) pages. This
handy bock shows the service technician the way
to extra income in big-paying PA work. Covers
installation, maintenance and construction.

No. 40—THE CATHODE-RAY OSCILLOSCOPE. 112
pages. A ‘“‘must” for servicing TV. FM and AM
receivers and in amateur operation ! Tells in simple,
but technically sound language, how the 'scope works
and how to use it.

No. 39—PRACTICAL DISC RECORDING. 90 pages.
Tells vou how to make good dise recordings. Covers
every phase. theory as well as technique. A full
chapter is devoted to each component.

0 POPULAR 64.PAGE BOOKS — 50¢ EACH

""’"“lnm
fnidg N

"

No. 29—HANDY KINKS AND SHORT CUTS.
A treasury of time savers! Antennas, hower
supplies, test equipment, phonographs, amp-
lifiers. Easy reference. Illustrated.

No. 30-——UNUSUAL PATENTED CIRCUITS. A
gold mine of important hook-ups. Control
circuits, detectors, amplifiers, power sup-
plies. foreign circuits,

No. 31-—RADIO QUESTIONS & ANSWERS.
Answers the tough ones on circuit diagrams,
amplifiers, receivers, transmitters, meters
and test equipment.

No. 32—ADVANCED SERVICE TECHNIQUE.
A “must” for the advanced service man!
Covers specialized problems of servicing not
usually found in ordinary textbooks.

No. 33—AMPLIFIER BUILDER’S GUIDE. For
the designer and builder of audio equipment.
Covers a variety of amplifiers with power
outputs from 8 to 30 watts.

RADCRAFT PUBLI

34-——RADIO-ELECTRONIC CIRCUITS.
For the experimenter——circuit diagrams of

No.
intercom systems, power supphes, volt-
meters, electronic relays, receivers, ete.

No. 35—AMATEUR RADIO BUILDER'S
GUIDE. For the “ham” who builds his own.
Receivers, transmitters, antennas, con-
verters, ete. Practical construction data.

No. 36—RADIO TEST INSTRUMENTS. Prac-
tical construction data on signal tracers,
capacity meters, portable and bench multi-
checkers, voltmeters, ete.

No. 37—ELEMENTARY RADIO SERVICING.
How to get started and keep going! Plan-
ning the shop, circuit checks, signal tracmg
— other fundamental servicing problem:

No. 38—HOW TO BUILD RADIO RECEIVERS
Describes 18 modern sets including short
wave, broadeast, vhf, portable, ac-operated,
ac-de, miniatures—types for every fan.

CATIONS, INC.

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY

RADCPAFT PUBLICATIONS, INC,

25 West Broadway, New York 7, N. Y.

13
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CROSLEY LD MOBDELS

The LD models such as the 9-419-
MI1LD, 9-409M3LD, and others are de-
signed especially for fringe-area recep-
tion. When these sets are operated in
areas where one or more stations are
exceptionally strong, the contrast and
vertical sync controls mayv be critical
and the sound output weak. These con-
ditions may be corrected by adding
variable bias to the third video i.f.
stage. With this added circuit, the gain
of the video i.f. stage can be adjusted
for best results with either a strong
or a weak signal.

3RD VIDEO IF
6AGS >t
=1
A
;Mh L
Disconnect the third if. grid coil

from ground. Connect a .001-uf capaci-
tor (part No. 160034) between the low
side of the grid coil and ground. Con-
nect a 1l-megohm resistor (part No.
39374-61) between the low side of the
third i.f. grid coil and the arm of the
contrast control. The pertinent parts
of the circuit are shown in the diagram.
The resistor and capacitor which are
added are shown in dashed lines.

If the picture brightness fluctuates
with line-voltage changes, disconnect
the 470,000-ohm picture-tube grid re-
sistor from the cathode of the 6ALS
d.c. restorer and connect it to the
chassis.—Crosley Service Dept.

STROMBERG-CARLSON TV SETS
Loss of horizontal sync in the TC-19,
TC-125, and similar models is most
often caused by an open primary on the
a.g.c. pulse coil. This coil is connected

| 183

6BG6-6 il 7o oameer TuBe pLATE
f
D | T0 AGC TUBE AND
i "?msz DET

B+  TO HORIZ CENT CONT
across a section of the secondary of the
flyback transformer as shown in the
diagram. Disconnect one side of this
coil from the flyback transformer before
checking continuity.—W. R. Worrell

BUICK RADIO 980798

We have received numerous com-
plaints stating that the fuses blow
when operating this and similar
models. Since thorough investigations
have not revealed a specific cause, we
have replaced the original 15-ampere
fuses with 20- or 30-ampere units.

We mention this because we know
that some technicians will not violate
manufacturers’ recommendations. In
this instance the trouble cannot be
cured to the customers’ satisfaction
without a heavier fuse.—Adams Radio
Service

RADIO-ELECTRONICS for
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CROSLEY 10-102E, 10-103, 10-104W
7 Hnnn To GET ITEMS In later sets, capacitor C7 is con- ﬁ PLATT’S Top MAN
. nected between pins 1 and 7 of the 2

AT BIG SAVINGS TO YOU 50C5 output tube instead of across the £ on the TOTEM POI'E
primary of the output transformer. This with BETTER BUYS,

AMAZING BLACK LIGHT change improves the stability of the
250-watt ultra-violet light | yreceiver noticeably. — Crosley Service HARD-TO-GET ITEMS,
and FASTER DELIVERY

source, Makes fluorescent )
articles glow in the dark. | Department
Fits any lamp socket. For

experimenting, entertain- You'll save yourself a heap of money

i ighti SCREW HO when you visit PLATT'S BIG RE-
ing, unusual lighting effects. STRIPPED s TAIL STORE at 459 BROOME ST,
|S1h'5‘?vi vﬁ'{) 2 lbs. Some sets have backs fastened to the N S0 wihy not do it TODAY!
A SAVING St $2.45 | cabinet with wood screws. The screw

holes are usually stripped after the
back has been removed and replaced a
few times. A good remedy for stripped
wood-screw holes is to slip a piece of
small-diameter rosin-core solder into
the hole and replace the original screw
in the ordinary manner.

A REAL BUY
TS-268/U CRYSTAL
RECTIFIER TEST SET

LITTLE GIANT MAGNET

Lightweight 4 o1. ALNICO per-
manent magnet. 134” x 1'/,". Lifts }
more than 20 TIMES ITS OWN
WEIGHT! Ideal for hobbyists, ex-

. . . Brand New—complete with set of
perimenters. Shipping weight 3

SpATe PATLS . ............. §39.95

Ibs, This will in most cases hold more se-
N e $2.45 curely than the original hole and will SCR-27N

COMMAND and ARC-5

eliminate the possibility of splitting the
p s EQUIPMENT

POWERFUL ALL PURPOSE MOTOR | wood with a larger screw.—Westing-

Sturdy shaded pole A.C. induc- S J @ RECEIVERS
tion motor. 15 watts, 3000 rpm. house Service Hints o100 1o USED NEW
3"x2"x13%"”; 4 mounting studs; C- 53—
%" shaft, 3/16” diameter; 110- = 550 KC ... ... $14.95
120 volts. 5060 cycles. A.C. SCO_PE PREAMP_”FIER i<} ]“\ii\’lia ...... 12.95 $18.95
onlfy. When ge?rtd d?:‘n."his Although it was designed for use BC435—6 t0 9 MC...oonvero o .. 12,05  18.95
unit can operate an 18" turn. 0 0 s K-23 —ARC >—180- no KO . .. 21.95
table with a 200 Ib, dead | With Sylvania 131 and 132 oscillo- TRANSMITTERS
wI.lng Use it (fior fans, 'dhli' scopes, experlmenters and service tech- ]}3{( }u‘sf4 t{u 5.3 \i\h .............. 7.95 10.95
er: man s e . . . - 158 — to T MC._.o..L 5 3
BroitEdl BusmReL Ship wt. | nicians will find this preamplifier a 30 A 43‘.\1(‘,4. Sio- 205
2 Ibs, useful addition to conventional scopes R 1“’1(__1 ,,,,, o 95 2995
ITEM NO. 147 g g o TA—Tto 9 .95 24.95
UNUSUAL BUY $2.45 | of almost any make. Having a gain of A‘Dﬁl{"IONAL EOU|PMENT
approximately 30, it makes many traces BC-436 Modulator o qg 3.28
g : =450 ¢ 1 Bos cejver) K g
WATTHOUR METER viewable which do not show up well on o Lo
Leading makes — com- 1273 on 7TAJT I;C-UZI.II{ela;_Iln& 11‘\1T1> S50 R anRaE 1.95 2.95
pletely overhauted, N 3 b:—E\ iy e o Eh 189k
ﬁgdvolf'c:r szr!'ﬁ;slog' 3," TO SCOPE Flexinle andmﬁﬁg' with gear t 6o
v , . L ceivers ...... aoDooanoon -b¢
wire A.C, 5 amp, 1 [ 3 Receiver Rack .0 .. . S22
Heavy metal case 84" ._" < 2 Transmitter Rack . .. 1.69
x 6l/4” x 5”. Easy to in e 27K .
slfoll. Shipping weight i FIELD TELEPHONES
4
|TEI5|LN0. 33 54 50 Adn. b ana Army surplus, completely recon-
NOW ONLY s 1OMEG 270 IEO‘-KT" ;S'K' ditioned and eleetrically tested.
using 2 flashlight cells and a pair
WESTERN ELECTRIC BREASTMIKE ! 1 of interconnecting wires.
Lightweight | Ib. carbon micro- | = % 00K FOR 7¢7 L +200v AT DA D
phone. Aircraft type. Breastplate FIL PINS 1-8 | ; like new. .... ONLY $15.95
mounting, adjustable 2-way th 1
swivel, Ebcsilydfosfened straps. For ?rflcol)g alone. BEACON RECEIVER BC-438
home broadcasts, communica- e frequenc response is =+10¢
tions etc. Complete with § foot fr 10 a y Ii{ *=10% M“""g"f""';ed by
cord, hard rubber plug. Shera- | from cycles to 70 ke (1,000 cycles SN O ol N o
g;}'edwf'g"fbs non-rusting finish. | reference), down not more than 159 T O p W auencs—142 12,5
ITEw NO. 152 $1.50 | 2t 90 ke or 25% at 145 ke. Stcroveits for 16, Mitiwatts £
NEW LOW PRICE % The 1273 is a nonmicrophonie luuput. Output Impedance—
p 400 ohms and 4000 ohms 1o bhe |3

TELEPHONE TRANSMITTERS pentode having physical and electrical selected internally. ower Out-

put—150  Milliwatts. Volume

characteristics of the 7TAJ7. A TAJ7 or control —- RF  Gain _Control.

Genvine transmitters

W]dfe by E’fe”;)ggc' 7C7_ may be used. The 150,000-0hm K::;;:la,fg"’ﬁl.‘;t;f"'fﬁ,,z;ﬁ“_s $
e claciiic resistor must be changed to 100000 | [ M Rmg el T 310,99
Work on two dry cells ohms when the 7C7 is used.—Sylvania HEADSETS

For P.A. systems, in- News e

, 18-33 low impedance with cord and

tercoms, other prac-
plug, used. fine condition

tical wuses. Shipping

h B 11S-23° high inpedance, BRAND
weight | b, FARNSWORTH GV-260 NEW with ear pads..... ...
ITEM 150 €2 45 Complaints of insufficient width can R S e ”'_‘rﬁ“;‘n%
REAL VALUE e . . PL54 plu ) ! 00
be handled Slmply by connectmg three TH-3TA—1200 ohms D\\lﬁl.:llllli..l;lil-ﬂ ---- 2.9

250 POWER TELESCOPE LE"S KlT .OOl-lLf, GOO-VOlt CapacitOI‘S in Series Hx-30 with ear plugs, low mmul‘nue \|~4‘0‘d'|z0011

Make your own bigh powered & ft. telescopel 6L6 —T0O TERM 2 ON DEFL SOCKET Gulition
Kit contains 3” diam., 75" focal length, ground BC-223
and polished objective TRANSMITTER
A 30 watt Transmitter

* lens and necessary aye
‘\-(\-’!l pieces, Magnifies 50x to
ﬂd. A, 250x.  Fullinstructions. ideal for ship-to-shore or
) Ship. wt. | 1b_ Ham Rig. Crystal or MO

control on four pre-selected
Voiunsw\)/'il?r 52-95 channels, 2000 10 5250 K¢,

HORIZ 0SC

ADD(3).001/600V

.;
=

T'se of 3 plug-in 'unls five

T 1
"C tuhes :
" —&01 and 3 —4A. and TU 17-18-25 tuning units.
TR \\*\IITTI‘R ............. $39.95

P

1 HUDSON Bsngmmzns o::"o.RIE 651 ) HORIZ SYNC

1 40 West Broadway, Dept. RE-6-! HORIZ

: New York 7, N. Y. : TO TERM | ON CENT X "C e INITS S o 3329,,
b L enciosing fu) remitipnce for itema circled below. : LA ERET 4 ; POWER SUTPLY FOR .518.95
1O, Ty NIeROSIL O 8. L. o SHIP balance C.OD. | [ wRITE "FOR OUR FREE CIRCULARI

] 209, ] =

| SRS A R e 2 perosir | | 50-0n " e
!circle ltems wanted 1 | across the 1,500-ohm, 20-watt resistor (ortids A7 il bt et a0 Gl
i 1] 147 0 123 : connected to the gl’ld of the 6L6 hori- adn_sales tax to your remittance.)
VNS ety : zontal os}fllla}'tgz‘htube. ETS ch‘angeb m}; PLATT ELECTRONICS CORP.
1 alaress SR ; | creases the width enough to spread bot Dept. B, 489 Broome St., N.Y. 13, N.Y.
' iy Zone State 1 sides beyonq the edges of the mask.— Phones: WO 4-0827 and WO 4.0828
LT SR TR TR RTROTO 00006060 s.e..State. ... .. V| Frank Jusaites

v e W S o dan ?

JUNE, 1951
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For Highest Quality and Profits—
it's STANDARD WOOD

AUDIO & TV CUSTOM CABINETS

Model RX Bass Reflex
Speaker Cabinets (top):
for 15” & 12” speakers. Ap-
proximately 10,000 cubic
inch capacity, Wider fre-
quency & angle distribution:
higher power-handling capac-
ity. Lumite grille cloth; no
sag or stain. Model RP
Radio-Phono Cabinets
[bottom): perfect compan- _
ions to Model RX. Top panel |
for all FM-AM tuners, mid- |
dle pull-out drawer for all
record changers (positions
interchangeable); bottom
compartment for amplifiers. '
Both Models: sturdy 3~
stock; latest acoustic design;
rich authentic furniture styl-
ing in lustrous Mahogany, Cordovan Mahog-
any, Walnut, Ebony, Blonde, or Unfinished.

e Y osv &

Custom-Builders everywhere praise our full line
of Custom TV Cabinets! Fit oll 630 & similar chas-
sis, all Tubes. In Mahogany, Walnut, Ebony, Blonde.

See these beauvtiful Cabinets at your jobber TODAY.
Write NOW for free latest Catalog RE.

STANDARD WOOD

PRODUCTS CORP.
43-02 38th St., L.1.C. 4, New York

CARBON RESISTORS

100 assorted

/4 watt and | watt non insulated.
resistors $3.50 postpaid.

Inquiries from lorge users solicited. We are
manufacturers of resistors.

BUCK MFG. CO.
North Aurora, HI. Phone Aurora 7993

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

P
practical ldeas.
photus, charts, diagrams—
nn fluff—no vague theory. In
|vl.un every-day laoguage it
VeR Y Priceless siygcse
tlon-—-new Rervicing ideas.
You'll use and benefit from
the experience af exper(s.
Partial list of contents: How
to lLocalize Trouble: How to
Service Amplifiers: How to
Test for Distortion; How to
Test Audio Circuits: How to
© low to Find
Faults in Oscillators: l{m\
to Test Radin Parts—and it's
all vours—FREE! No obli-
gation.

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

- G T WD S DY G G S S S— — )
FEILER ENGINEERING CO., Dept. 6RC1

HMUZ6 N. Monticello Ave.,
l Skokie. 111. (Suburb of Chicago)

Please RU \ll my FREE copy of “llow to Simplify
R'ulln Repairs.”

Lty
I i i i i 1S i S e i e e

LATE PHILCO TV SETS

Starting with the 50-T1400 series,
code 125 TV receivers, a blocking-type
horizontal oscillator with a stabilizing
section is used in all sets. When this
oscillator is improperly adjusted a shrill
sound of approximately 1,000 cycles
may be heard and the picture will lose
sync. This condition—called gunboating
—is the result of double firing of the
horizontal oscillator. It usually occurs
when the horizontal hold control is in
the extreme clockwise or counterclock-
wise position.

_¥

EQUAL
PEAKS

b

To prevent this trouble, turn the
horizontal hold control fully clockwise,
then adjust the horizontal frequency
control (in the core of the transformer)
to obtain five blanking bars sloping to
the right. If gunboating is still appar-
ent, rotate the hold control in the oppo-
site direction then return it to the
extreme clockwise position. Try reset-
ting the frequency control on the
blocking transformer.

In areas having moderately strong
noise-free signals, the tendency to gun-
boat is reduced by adjusting the sta-
bilizing core in the horizontal blocking
transformer so the top of the rounded
portion of the oscillator waveform is
below the narrow pointed peak as shown
at @ in the diagram. The drawing at b
shows the waveform which should be
obtained when the oscillator circuit is
adjusted for reception in weak- or
noisy-signal areas. These waveforms
are viewed by connecting a scope to pin
No. 3 of the horizontal test jack (J600
on most diagrams).—Phileo Serviceman

CROSLEY MODEL 10-421MU

An 18,000-ohm, Ya-watt resistor
R210 has been connected in parallel
with the 18.000-ohm resistor R197 to
increase the horizontal drive in some
sets. This may produce excessive hori-
zontal drive when the sets are used in
some areas. When this condition is ex-
perienced, remove R210.—Croslcy Serv-
ice Instructions

PHILCO 925, 926

Sets which are intermittent or dead
on FM sometimes can be repaired with
little or no trouble. Check the bottom
lug on the oscillator stator plates. In
several of these sets, the lug was found
to be shorted to the frame of the capaci-
tor by a small blob of solder. This can
be cleared up by bending the lug or by
removing the excess solder with a hot
iron.—Milton Margolis

EMERSON 600 AND 639
Hum in the audio is usually caused
by misalignment of the sound trap in
the second video amplifier circuit. Ad-
just this trap to remedy the trouble.—
Willum Porter
—end—
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