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You get o/ five

No other battery line offers you all five of
these important selling advantages. That’s
why RCA is the one brand holding first
place in the profit picture.

Backed by “the greatest name in radio,”
RCA Batteries enjoy unparalleled consumer
acceptance . . . and RCA Batteries give you a
clear selling field because they’re distributed
primarily to the radio trade.

Starting now — push RCA Batteries and
watch your business grow!

See your RCA Battery Distributor
for fast, reliable service.

Top Brcmd Acceptance

/74 Ill Idllef/e.s'

!| Radia Corporation
||I|:||'15 of America
n MADE N u. % &

T mﬂﬁmf
RADIO CORPORATION of AMERICA

RADIO BATTERIES MHARRISON. N. J.
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/! Will Show You fHow ro

LEARN RADIO-TELEVISION

SERVICING OR COMMUNICATIONS |

by Practicing in Spare lime

shown below

build this mo
> ceiver.

o

\.‘(1_-

| YOU PRACTICE RADIO

SERVICING

You build the modern Radio

| Servicing Course.
EVERYTHING you need to
. practical ex- »
i& perience. }
f% .

”yﬂ» e 'J,

as part of my
I send vou

-

speaker, tubes, chassis, trans- H
former, loop antenna, every- g
thing you see pictured and i

dern Radio Re-
Use it to make
many tests, get

vt

“After graduating
worked for ser-ic-
ing chop. Now Ctiel
Engineer of three
Poliee Radio Sta-
i -5. W. D'N.

~

. Dl =4
ackson- el
viile, Illinois.
“I actepted a posi-
.. tion s Radio and
% Televizion Techni-
| cian . Was pro-
moated Lo maager of
Televicion  Service

and Insstallation.”—
Sun

L. HAUGER,
Bruro, Californ:a,

“Four years ag( a
bookkeeper on a
hand-to-mouth sal-
ary, sm now a Ra-
dio Engineer ABC
network.” — N, o
WARD, Ridgeficld, o W,
Park, New Jersey.

| TRAINED THESE MEN

“Vhile learning,
mzde $56 to $10 &
week in spure time.
Now have a_profit-
ulle spare time
shsp.” — L. ARN.
OLD, Pontiae, Mich,

‘"Have my own
shop. Am author-
ized serviceman for
five manufacturers
and do servicing for
7 dealers.”—P. MIL-
¥ LER, Maumee, O.

“Vhen [ enrolled,
hul no idea it would
bhe s0 easy Lo learn.
liswe eguipped my
shep out of spare
time earnings. 1
wr clearing  ubout
$4¢ to 360 a month.”
J. . KNIGHT. Denison, Tex.

-

YOU PRACTICE RADIO

COMMUNICATIOKS

I send you all the parts to build

Transmitter shown below as
: part of my new

Commaunications

Course.  Conduct |

actual procedure of

Broadcast Opera-
tors, practice in-
teresting experi-
ments, learn how
to actually put
a transmitter
on the air.

L
/

Do you want good pay, a job with a bright
future and security? Would you like a profit-
able shop of your own? The fast growing,
prosperous RADIO-TELEVISION industry
is making these opportunities for you. Radio
alone is bigger than ever. 90 million home
and auto Radios, 3100 Broadcasting Stations,
expanding use of Aviation and Police Radio,
Micro-Wave Relay, Two-Way Radio for buses,
taxis, etc., are making opportunities for
Servicing and Communications Technicians
and FCC-Licensed Operators.

Television is TODAY'S Good Job Maker

In 1946 only 6,000 TV sets sold. In 1950 over
5,000,000. By 1954, 25,000,000 TV sets will
be in use, according to estimates. Over 100
TV Stations are operating in 35 states.
Authorities predict there will be 1,000 TV
Stations. This means new jobs, more jobs,
good pay for qualified men.

Will Train You at Home
(] with MANY KITS OF PARTS | SEND

Good for Bott - FREE

Many Soon Make 510 A Week Extra in Spare Time
Keep your job while training at home. Hun-
dreds I’ve trained are successful RADIO-
TELEVISION TECHNICIANS. Learn Radio-
Television prine:ples from illustrated lessons.
Get PRACTICAL EXPERIENCE experi-
menting with circuits common to Radio and
Television. Many students make $5, $10 a
week extra fixing neighbors’ Radios in spare
time. Special Booklets start teaching you the
day you enroll.

Send Now for * Books FREE— Mail Coupo&
Send for my FREE DOUBLE OFFER. %et
actual Servicing lesson. Also get my 64-page
book, “How to Be a Success in Radio-Tele-
vision.” Read what my graduates are doing,
earning. Send coupon 1n envelope or paste on
postal. J. E. SMITH, President, Dept. 1Br.
National Radio _nstitute, Washington 9. D. C.
OUR 38TH YEAR.

The ABCS of

§ MR. J. E. SMITH, President, Dept. 1BF SERVKHNG
National Radio Institute, Washington 9, D. C. - 3 ]
Mail me FREE Lesson and 64-page book. 1
(No salesman will call. Please write plainly.) i
‘ g NAME. .. ... ¥
A TESTED WAY TO BE'l"ER ADDRESS ..o — P I
Yooy, ...ZONE.......STATE. L& i

PA

i [ Check if Yeteran Approved for Training Under . L Biil

v

... MAIL COUPON NOW
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Incorporating
SHORT WAVE CRAFTse TELEVISION NEWS®
RADIO & TELEVISION
*Trademark registered U. 3. Patent Office

formerly RADIO-CRAFT
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Hugo Gernshack, Editor-in-Chief
M. Harvey Gernsback, Editorial Director
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This New TV
'REPLACEMENT

Capacitor
MANUAL

SPRAGUE

From A to Z, from Ad-
miral to Zenith, this 16-
page book is jam-packed
with complete replace-
ment recommendations
for critical TV capacitors in
497 television sets from
The Technical Service Di-
vision of Sprague, world's
largest capacitor maker.

Get your copy FREE from
your SPRAGUE DISTRIBU-
TOR or send 10c directly
te Sprague to cover hand-
ling and mailing costs.

Remember! Avoid costly
call-backs in your servica
work by sticking te
Sprague — the capacitors
you can depend upon.

"SPRAGUE

PRODUCTS COmPANY

DEIRIBUTORT DIVISAOM OF TWE SPRAGUE EECTER COMPANY
B7 MARSHALL 5T., NORTH ADAMS, MASS,

RADIO-ELECTRONICS for
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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-
« mitter, audio oscillator, and other
units. The Free Books shown aoove
tell you more about it—send for
them today!

®
”ow/ 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

FEBRUARY, 1951

WE BRING
NATIONAL
SCHOOLS TO YOU!

Lessons and — ) '
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 f{ree sample lesson is
yours upon requesi—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. }{ow tthe 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. e T

6. The Radio '‘bands.” .

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA  EST. 1905

FELER] |t H ] 4‘
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

: National Schools, Dept. 2-RE
3 4000 South Figueroa Street
1 Los Angeles 37, California
! Mail me FREE the book ‘“Your Future in Radio-Tele-
vision” and the sample lesson of your course. I under-
y stand no salesman will call on me.

{Mail in envelope or
paste on penny posicard.)

y NAME AGE
] .

| ADDRESS

1 CITY. ZONE__STATE

> T - - W e

: [0 Check here if veteran of World War II

- T wm e we MR ae e e e e e W e = - o
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At Eell Telephone Laboratories, radio scientists devised
their latest microwave lens by copying the molecular
action of optical lenses in focusing light. The result
was a radically new type of lens — the array of metal
strips shown in the illustration. Giant metal strip
lenses are used in the new microwave link for telephone
and television between New York and Chicago.

The scientists went on to discover that the very same

BELL TELEPHONE

& s
ﬂ'\ﬂ;'!j

Waves from the sound source at left are focused by the lens
at center. In front of the lens, a moving arm (not shown)
scans the wave field with a tiny microphone and neon lamp.
The microphone picks up sound energy and sends it through
amplifiers to the lamp. The lamp glows brightly where sound
level is high, dims where it is low. This new technique pictures
accurately the focusing effect of the lens. Similar lenses
efliciently focus microwaves in radio relay transmission.

type of lens could also focus sound . . . thus help, too, in
the study of sound radiation . . . another field of great
importance to your telephone system.

The study of the hasic laws of waves and vibrations
is just another example of research which turns into
practical telephone equipment at Bell Telephone Lal-
oratories . . . helping to bring you high value for your
telephone dollar.

LABORATORIES

® WORKING CONTINUALLY TO KEEP YOUR TELEPHONE

SERVICE ONE OF TODAY'S GREATEST VALUES

RADIO-ELECTRONICS for

www americanradiohistorv com
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Your Own Secret Weapon is Electronic Training!

Radar-guided glider bomb perfected by

Navy. The Rat, first fully automatic
guided missile to be successfully nsed in
combat, is mnow a full-fledged service
weapon of the Fleet. The Navy has
Jaunched a program to train personnel in
technical and operational use. Bats follow
their targets through own radar installa-
tion, which is in the nosc: homb is carried
in fuselage. Official U.S. Nuvy Photoyraph.

T

-~

4 a4 o

Whether in trhe Armed Services or in Industry, CREl Training
Pays off with More Money . . . Interesting Jobs . . . Secure Careers

Flectronics in war directs gunfire, drops hombs, finds In World War IT CRET trained thousands of men
cuemy planes, “homes” friendly planes, detonates for the Services. In recent peacetime years CREI

cxplosives, and finds targets. Any man with clec-
tronics training gets an important berth in the Serv-
ices.  Jusl as essential to industry, the man with
advanced electronics know-how is assured of an inter-

esting, well-paid carecr.

has heen selecied by major airlines, manufacturers,
networks and top merchandisers to train their own
electronics specialists. United Air Lines, Pan Amer-
ican Airways, Canadian Broadcasting Corp., Bendix
RCA Victor, and Sears-Roebuck are just a few of the

CREI, through home study, offers practical tech- firms that have paid us to train their men.

nical training, starting with basic principles. It
grounds you thoroughly in the fundamentals required
for work in guided missiles, television, and all the
important fields of communications and electronics.
Thus. with CREI training you qualify for work in an
industry that desperately needs qualified men. Or if i . e
vou enler the armed services, your clectronics knowl- complete information. The cost is within reach of

edge quickly puts you in line for promotion. all, the terms easy.

Make your own opportunity in electronics. Start
preparing at once while there is still time! The next
few months can be all-important in determining your
future electronics career. Write immediately for

MAIL COUPON FOR FREE BOOKLET

THE THREE BASIC CRE! COURSES :

* ';'thcncm. RADIO ENGINEERING
umiamental course in all phases of radio-el 7

* :’RACTICAI. TELEVISION ENGlNr:‘El;;I;‘:gmmcs

x Speciahized training for professional radiomen
TELEVISION AND Fi SERVICING

Streamitned course for men in “top-third" of field
ALSO AVAILABLE AS RESIDENCE $CHOOL COURSES

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 142C, 16th & Park Road, N. W., Washington 10, D. C.

Gentlemen: Send booklet. “Your Future in the New World of Elec
tronics.” together with details of your home study training. CRCY
self-improvement program and outline of course. I am atraching

brief resume of my experience, education and present position.

CA AT Check Field of Greatest Interest: [0 Aeronautical Radio Engineering
o L RADlo O T¢, t™M & Amvan.ed AM servicing (] Broadeast Radio Engineering
O Prasica Television Enginaering (AWM, FM, TV)
O Pra:acal Ralio Emginesrng [ Radio-Electronics in Industry

ENGINEERING INSTITUTE

It Resldence School Preferred, Check Here [
An Accredited Technical Instir

ute Founded in 1927

NAME e S
Dept. Ism:, 16th & Park Rd., N. W. Washington 10, p. ¢.
ranch Office: San Francisco, 760 Market St APDRESS
i ZONE. STATE

=
4 IIIIIIIIIIIIIIIIII‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEI‘
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PERFECT

1S AS SIMPLE AS

You can have nearly perfect TV reception —

strong, ‘‘snow"’-free images — regardless of how faint an
image you now receive — with the complete Tel-a-Ray
System for fringe areas! It's simple and economical.

The first step in the Tel-a-Ray System
is the Tel-a-Ray "T"" antenna,
which consistently receives images
from stations 200 miles away.

To your Model T antenna, mount the new,
powerful Tel-a-Ray Pre-Amplifier. This
amazing new product of the Tel-a-Ray

= Research Department eliminates, or greatly
reduces, ‘‘snow.”’ Because it mounts right to the

antenna, it has a high signal-to-noise ratio, bringing you
stronger, clearer pictures with less noise. It furnishes
consistent reception beyond the fringes and eliminates
matching problems and line loss. It is completely weather-
resistant, like all Tel-a-Ray products, and sells at
a much lower price than other antenna-mounted
- - amplifiers or boosters.

. The final step that brings
you almost perfect TV reception
is your TV receiver. This simple parlay, A-B-C, is your
guarantee of hours of television pleasure,

unmarred by foggy images
and irritating noise.

FOR PRIMARY AREAS

The Tel-a-Ray Butterfly receives 13
channels and FM radio. Guaranteed
to be weaother-resistant, it will con-
sistently provide the best reception
possible. And the price is just $2.95
(suggested list) .

Televiewers throughout the country
have come to associate the name
Tel-a-Ray with good reception through
quality products. If you have o par-
ticular reception problem, Tel-a-Ray
engineers will be glod to help you.

wWWwWwW americanradiohistorv.com

Tel-a-Ray

ENTERPRISES, INC.
P.O. Box 332A HENDERSON, KY.

RADIO-ELECTRONICS

WITH THE COMPLETE 7el-a- Ray Syatem

for

* -8
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

ATELEVISION

= RADIO-ELECTRONICS

) ... AT HOME!

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-

& » @

IRl X Ty i VISION-RADIO-ELECTRONICS See how you
% i may get and keep the same type of basic
1 . training equipment used in one of the na-
S s o tion’s finest training laboratories . how
ABOVE: Build and yau may get real STARTING HELP toward o

keep a real 16 INCH
commercial TV re-
ceiver. Optional after
completing regular
training at slight addi-
tional cost.

HOME LABORATORY

s o\ Oscilloscope
'W\/ R-F Signal
o Generator

Electronic parts.

keep real

practical experience.
commercial-type
equipment shown at left.

MODERN LABORATORIES
If you prefer, get all your prepara-
tion in our new Chicago Training
Laboratories—one of the finest of
its kind. Ample instructors, modern
equipment. Write for details!

good job or your own business in Television-
Radio-Electronics. Mail the coupon today for
complete facts — including 89 ways to earn
money in this thrilling, newer field.

D.T.l, ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Perform over

g 300 fascinating experiments for

Buil

viid o Get BOTH of these
information packed

publications FREE!

U MILITARY SERVICE!
If you're subject to military
service, the information we

have for yau should prove
doubly interesting. Mail cou-
pon today. g e WS

—()—W/ ML CoUPON T 0DAY:

ACT N

Without obligotion,

Street.

DeFOREST'S TRAINING, INC., Dep
2533 N. Ashland Ave., Chicogo 14, 1.
| would like your late News-Bulletin

showing 89 ways to eorn money in
“and how ! may prepore to get started in this thrilling field.

t. RE-2H

Television-Radio-Electronics

Age. .

CHICAGO 14, ILLINOIS
A De VRY INSTITUTION

FEBRUARY, 1951
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fminciy CENTRALAB'S

RADIO-ELECTRONICS for
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Centralab now offers service engineers...today’s
finest replacement controls . . . quickest for
servicing . . . at today’s most favorable prices

Blue Shaft controls are complete, ready-to-use
units — factory assembled and tested includ
ing switches. No time lost fussing with as-
sembly — smooth action guaranteed.

2. Blue Shaft Controls are small size — only

15/16" diameter — mect any modern ser
vice requirement.

3. Shafts — Standard Model B — 3" long —

universal fluted — full length mill. Modcl
BSK — 214" long with split knurl,

4. Switches — positive throw in both “on™ and

“off” positions. Terminals — surfaces ele-
vated to eliminate danger of shorting to cover
legs . .. %" hole diameter for quick wiring
.. . hot tin dipped for easy soldering.

5.

6.

T DReasons why “Blue Shafts” are better

Contact Spring gives you double wiping con-
tacts on both resistor and center terminal
ring . . . to insure noiscless operation.

Bluc Shaft resistors are made of special re-
sistance material bonded to high quality
phenolic for smooth operation, low noise
level, outstanding humidity characteristics.

Insulator’'s high dielectric strength permits
breakdown test at 1000 volts R. M. S. Dust
and dirt can't get in,

Blue Shaft Controls are produced and gwar-
anteed by Centralab — the company that
introduced carbon-type controls to the radio
industry 25 years ago!

“Blue Shafts” offer complete range of all Values

Service engineers! Centralab’s ncw Blue Shaft con-
trols-are an exclusive serrice item and are available in
a complete line of plain and switch types. Resistance
ranges from 500 ohms to 10 megohms in a wide va-
riety of tapers and tapped units suitable for any circuit.

Blue Shaft Controls are available packaged singly, in
handy plastic boxes containing 12 — and in a special
metal cabinct containing 22 controls—No ex/ra charge
for the cabinet. Ask your ncarest Centralab distributor

for complete details on all Blue Shaft controls.

Check These LOW PRICES on Popular Size Controls!

Ohms Max. Taper °
Cat. No. Resistance Location
B-60 500,000 C-2 (audio)
B-60-S% 500,000 C-2 (audio)
B-70 1 megohm C-2 (audio)
B-70-8% 1 megohm C-2 (audio)

#Switch Type

Get More Information . . . You can get complete information
on the entire Blue Shaft line of replacement controls from Cen-
tralab’s new Bulletin No. 42-106. Ask your jobber or write direct.

- List
Circuit Price
Volume or Tone $1.00
Volume or Tone $1.50
Volume or Tone $1.00
Volume or Tone $1.50

e

s}{ NS A

L

tealab

r-------------------------------------------- ---iﬁ..ﬁ'-----------1
CENTRALAB DIVISION OF GLOBE-UNION INC., 922 East Keefe Avenue, Milwaukee 1, Wisconsin
Please send me Blue Shaft Control Bulletin No. 42-106 [J Include new Centralab Catalog No. 27 [

l------------------------------

FEBRUARY,

Name.

Company Name

Address

City

Zone. State

1951

Please!

Your Distributor’s Name.

Address

City.... Zone. State

wWWwWwW americanradiohistorv.com
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MERIT

for TV in’51

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!

HY0&— Universal Ferrite
core "FLYBACK" permits wid-
es! coverage.

MDFrO
Ferrite yoke for tubes up to I¥

= 70" high efficiency

MWC-1—Width linearity con-
trol with AGC winding (Auto-

tic Gain Control).
matic Gain Control) focus

CoilLs

Write todeay for:

D MERIT TV REPL GUIDE AND CATALOG
—Dec, 1950 issue. Up-to-date listing

of all replaocements.

MERIT 1951 CATALOG Neo. 5111
Show specs. on complete line of TY,
Rodio, Amateur and Industrial
Transfermers.

O

1's LISTING

R1
REFER TO MEL 0 OTOFACTS

N HOWARD SAM

ity v-owt‘:g 7
I @@‘M,“
4 :

.
sl

TAPE-MARKED
10 HELP YOU!

Hand~ tape mark-
ing or every Merit
Trans ormer shows
permanent h°°_k'
up data for quick
refersnce. ORIGI-
NATED BY MERIT.

TRANSFORMER CORP.

4443 NORTH CLARK 5T., CHICAGO 40, ILL.

|
|

SNOW LANDINGS by instrument
will be possible with new equipment
developed by the Civil Aeronautics Ad-
ministration. Present landing equip-
ment uses a radio beam which is re-
flected from the ground to guide planes
into the runway. When the snow is
deep, the error in the glide path may
be as much as 1° in the 2° or 3° slope.
The new system uses two antennas on
the same pole to transmit the glide
path, and these provide a null reference
for each other. Older systems are easily
modified to this new method and all
CA A-controlled airports will soon have
this equipment.

PROJECT TYPHOON is the name of
a new electronic analog computer built
to evaluate the performance of guided
missiles, ships, aireraft, and subma-
rines and to aid in the air protection of
American cities. Completed recently at
RCA’s Princeton, N. J., laboratories,
Typhoon reduces the need for costly
working models of various types of
projectiles by evaluating the perform-
ance of any design from small scale
models.

In its first public demonstration,
Typhoon was shown solving a simulated
air defense problem in which a high
speed bomber was successfully attacked
by a radar-controlled guided missile.
Information needed to solve the prob-
lem was set up in the computer, with
different dial positions and plug-in con-
nections representing the aerodynamics
of the missile, loss of weight due to
fuel consumption, and other character-
istics of the problem. When the com-
puter started to operate, the paths of
both bomber and missile were traced by
red and green pens on two large plot-
ting boards. At the same time 12 re-
cording voltmeters indicated the posi-
tions of the fins, acceleration, velocity,
and rate of spin of the missile as well
as the remaining distance between mis-

The Radio Nonth

sile and target. Spectators could follow
the problem by means of twofluorescent
balls which traveled the same course
as the missile and its target.

GERMANIUM DEPOSITS, in suffi-
cient concentrations that it may be pos-
sible to exploit the clay and sand in
which they occur, have been found in
New Jersey’s northeastern Middlesex
County. Two samples recently analyzed
by State Geologist M. E. Johnson were
found to contain 0.21 and 0.14¢% ger-
manium. While this is a lean ore, the
current price of over $230 a pound may
make its mining feasible, especially if
defense needs increase the demand for
this rare metal.

Although germanium was discovered
in 1886, it was too costly and rare for
practical use until it was found that
thin sheets of the metal could be used
to rectify electrical currents. The elec-
tronics industry was quick to make use
of this property because of the great
space-saving of the germanium diodes,
It was at the request of a manufactuver
of electronic equipnient that Johnson
made his investigations in New Jersey.

UNDERWATER SOUND can be
picked up by an entirely new method
recently reported to the Acoustical So-
ciety of America. When ultrasonic
waves strike a wire covered with a
porous coating and immersed in water,
an alternating potential of the same
frequeney as the waves is set up with-
in the wire. The kind of metal used in
the wire makes no difference, but the
effect seems to depend on the kind of
porous coating and on the solution with
which the wire is covered. The voltage
produced is very small, but it can be
amplified to useful magnitudes. This
discovery may be useful for submarine
detection and it will be used for labora-
tory study of various kinds of under-
water effects.

A. W. Vance, left, is at the control panel, while R. S. Holmes checks the missile
and target trajectory on one of the two plotting boards of Preject Typhoon.
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My Famous Training System Prepares You
Double Quick For a Good Job or Your Own

Profitable Radio-Television Business
Rudio-Television is now America’s greatest opportunity field!
I'rained men are needed to fill good jobs and handle profitable
Radio-Television Service work. I have trained hundreds of men
for success in Radio-Television—and I stand ready to Train
you too, even if you have no previous experience. My training
is 1009 practical—designed to give you the knowledge and
experience you need to make money in Radio-Television in the
shortest possihle time. 1 Train you with up-to-the-second re-
vised lessons—PLUS many big kits of Radio-Television equip-
ment. You actually do over 300 demonstrations, experiments
and construction projects. In addition, you build a Powerful
8-tube-2-band radio, a multi-range test meter and a complete
Talevision receiver! All equipment is YOURS TO KEEP.

~ - -
2 g lP EASY TO MAKE EXTRA MONEY WHILE YOU LEARN
. You do all your training with me AT HOME in spare hours. Keep right
on with your present job and income while learning—and earn extra
A cash besides! The day you enroll I begin sending you plans and ideas
7 b for doing profitable spare time Radio-TV work. Many of my Sprayberry
'''' i students pay for their entire training this way ! You get priceless experi-
e ence and many plans for making extra money. You build all your own
Radio-TV Test Equipment from parts 1 send you—nothing else to buy.
Just one more reason why I believe I offer the ambitious man the big-
gest value in top notch Radio-TV Training available anywhere in
America today.

BE READY FOR TOP PAYING RADIO-TELEVISION JOBS
Radio-Television is growing with amazing speed. More than 2000 Radie
broadcasting stations PLUS an additional 102 Television stations are
now on the air. Radio sets and TV receivers are being made and sold
in record breaking numbers. If you enjoy working with your hands . . .
if you like to do interesting and varied work . . . if you really want
to make good money and work in an industry that has a future . . .
YOU BELONG IN RADIO-TELEVISION. But you MUST have good

Training to “cash in” . . . the kind of training that starts you out

= I’ with basic fundamentals and carries you right through every circuit and
3 = problem of Radio-Television Servicing and Repair. In a word . . . that’s

k - iy Sprayberry Training . . . the course backed by more than 20 years of

P 1 association with the Radio-Television industry!l

q % - N

TP | » FRE 3 BIG RADIO AND
L e, [ want you to hare ALL the facts about my complote
system of Radio-Television Training! Act now! Rush the
coupon for my three big Radio-Television books: “"iow
To Make Money in Radio-Television,™ PLUS my new
jllustrated Television bulletin PLUS an actual samp!
Kprayberry Lesson—all FREE with my compliments. No
obligation and no salesman will eall on you. Send the
eoupon in an envelope or paste on hack of post card
I will rush all three books at once!

Sprayberry Academy of
Radio, Dept. 20-T
111 North Canal St,, Chicago 6, I

o - —— o —— - —— gy > == =

| SPRAYBERRY ACADEMY OF RADIO, Dept. 20-T
111 North Canal St., Chicago &, M.

f )
|
’ Ilease rush to me ail information on your Radio-Televislon !
Trawning plan. I understand this does not obligate me and thsat 1
= no salesman will call upon me, - 1

1

NUC Name........coonuvis? oy o B TR TS Fos s ALETIR

Please Check Below About Your Experience
[0 Are You Experfenced? [O No Experience

e & i S J

-
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Music—sweet music to his ears!

And why not? A satisfied customer has
telephoned—yes,actually telephoned—to
thank this service-dealer for the swell repair
job on his TV sets.

Your customers may not take the trouble
very often to do this, but you can bet your
last dime that a dissatisfied customer will lose
no time in telling you what he thinks. This
means call-backs on which you lose time,
money, and reputation. S

The trick, of course, is to eliminate call-
backs. Unfortunately, you can’t eliminate
them @//. But, you can keep them to a mini-
mum by using only parts on which you can
stake your reputation.

Look at any tube marked TUNG-SOL.
There is the same tube—the same perform-
ance standards—the same dependability
which eight out of ten leading set manufac-
turers use for initial equipment. All TUNG-
SOL tubes are made to meet their require-
ments. So, when you make replacements with
TUNG-SOL tubes, you're putting back into
the set the same high quality with which it
left the factory.

This TUNG-SOL “one standard” policy
safeguards your service work, your prestige
and your profit.

Tell your distributor’'s salesman you’d
rather have TUNG-SOL tubes.

TUNG-SOLLAMPWORKS INC.,NEWARK4,N.J.
Sales Offices: Atlanta, Chicago, Dallas, Denver.
Detroit, Los Angeles, Newark

TUNG-SOL

RADIO AND TV TUBES

ONE STANDARD —The best that can be made |

For Initial Equipment and Replacement

——The Radio Nonth

‘FM POPULARITY has increased at a
greater rate during the past year than
in previous years according to a survey
made by six stations which cover cen-
tral Massachusetts and part of Connec-
ticut. FM set ownership in the area
‘covered by the survey increased by 29%
’during 1950—a 9% greater increase
than during the previous year. Succes-
'sive surveys since 1947 show an increas-
ling swing from AM to FM each year.
'One conclusion from these surveys is
that the further away from AM sta-
‘tions the listeners live, the more eager
they are to alleviate the static and
’fading of AM broadcasting.
EDUCATIONAL TV is being urged
lupon the FCC by seven major groups
jof educators who presented their case
in a two-week hearing before the Com-
mission. Banded together as the Joint
Committee for Educational Television,
|the group requested that at least 20%
lof the proposed u.h.f. band, and at least
‘one v.h.f. channel in each broadcast
area be reserved for noncommercial
educational use.

Among those testifying was Miss
Grace Rawlings, a Baltimore elemen-
tary school principal, who represented
15,000 principals of the National Edu-
cation Association. Terming television
“as important a force in modern life as
|the library,” she said that Baltimore
schools want at least five hours of TV
time a day, which she felt sure the
commercial stations would not contrib-
ute voluntarily. Other witnesses stated
similar cases and urged reservations of
channels for education.

Miss Frieda Hennock, FCC Commis-
sioner, has urged that 25% of any new
station allocations be reserved for ed-
ucational use. At a press conference,
Miss Hennock said that the big prob-
lem is “educating the educators” who
do not seem to have grasped the full
opportunities the medium has to offer.
She also indicated that if more broad-
cast channels could not be found, the
possibility exists of taking licenses
away from present stations which are
not using them in what the Commission
terms the public interest, and turning
them over to educational institutions.
Miss Hennock further urged that edu-
cational groups take more interest in
television, even to the point of banding
together to apply for station licenses.

Paul V. Galvin, president of Motor-
ola, one of the “big four” TV manufac-
turers, declared his support for assign-
ing TV channels for educational use.
Pointing out that TV has been used
Isuccessfully for education in Philadel-
phia and Baltimore and at Iowa State
College, Mr. Galvin said that “television
may prove to be the cheapest and most
offective way to educate the greatest
number of people.”

COLOR TUBE IMPROVEMENTS,
RCA’s major argument against the
FCC’s decision on color TV of last fall,
were demonstrated recently to repre-
sentatives of the industry and the
press. Refinements in the tri-color tube
|include high definition achieved through
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an increase in the number of color dots
on the tube face and new red and blue
phosphors which add to picture bright-
ness and eliminate optical filters.

Other improvements in the RCA sys-
tem are simpler circuits in the receiv-
ers and increased picture brightness.
Improved circuits at the transmitter
end also contribute to better pictures
in color.

Three receivers using the 16-inch
tri-color tube, similar in appearance to
black-and-white console receivers, were
used at the demonstration; and images
in a wide range of colors were repro-
duced. A 16-inch standard RCA black-
and-white receiver converted for color
was also shown as well as a slave set.

COLOR TV SUIT, filed by RCA
against the FCC for its decision ap-
proving CBS color television, was dis-
missed in a two-to-one decision by the
U. 8. District Court in Chicago. How-
ever, the court continued the temporary
restraining order until April 1951, or
until it is terminated by the U. S.
Supreme Court.

In giving the majority opinion, Cir-
cuit Court Judge J. Earl Major said
that both parties in the controversy
had greatly elaborated the importance
of the public interest, and that “the
contest is mainly between two great
broadecasting systems for a position of
advantage in this rapidly developing
field of television.”

LARGE COLOR PICTURES are now
possible with the CBS system using a
new device called the color drum. Dem-
onstrated recently by CBS, the device
revolves around the picture tube length-
wise, somewhat like a ferris wheel. It
has been used with screens as large as
17 inches, and officials of the network
said the drum can be used with 20-inch
tubes as well.

The color tube and drum are mounted
in a separate cabinet and operate as
a slave unit of a master control set.
The tube is set well back in the cabinet
so that there is ample room for the
drum to come down over its face. Wide
angle viewing is possible through a
large, glass-covered front opening.

THIRD CUBAN TV STATION is now
under construction in Havana and will
be on the air sometime early this year.
The new station will be operated by
Telenews, a Cuban firm, and its equip-
ment is being supplied by RCA. The
two other Cuban stations now on the
air are CMQ-TV and Union Radio TV,
both in Havana.

TELEVISION BROADCASTERS held
their annual meeting in New York re-
cently. The theme of the one-day meet-
ing was a Television Clinic designed to
aid Television Broadeasters Association
members and other interested parties to
solve some of their TV problems. The
talks given by TBA members discussed
such problems as programming, audi-
ence research, TV station sales, and the
use of movie films in TV. Comedian Ed
Wynn was the guest speaker at the
annual TBA luncheon.
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Get Your FCC Ticket
Then Use Qur
Amazingly Effective
Job- Finding Service |
To Get a Better Job %

Which e

Better Pay

Do You
ant?

Happy Vacations
R A New Cor and Travel

il

. =

Add Tecl-l-nical Iir.'air;ing tom Yo

ur Practical Experience

1 c¢an train yau to pass your FCC License
Exams in a few short weeks if you've had any
practical radio experience—amateur, Army,
Navy. radio servicing or other. My time-proven
plan can help put you. too, on the road to
success.,

Let me send you FREE the entire story
Just It out the coupon and mail it. § will
send you, free of charge. a copy of ““How to
Pass FCC License Exams,’” plus a sample

FCC-type Exam, and the amazing new hooklet,
**Money Making FCC License Information.’”

RADIO OPERATOR
in a Minimum of Time G ol

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME Our Amazingly Effective
IN SPARE TIME UNTIL YOU GET JOB-FINDING SERVICE

Helps C:RE Students Get Better Jobs
YOUR FCC LICENSE Here is just one recent example of Job-Finding Results
TELLS HOW — Employers Make

Gets Five Job-Offers From Broadcast Stations
“Your ‘Chief Engineer’s Bulletin® is a grand way of obtaining
JOB OFFERS Like These
to Our Graduates Every Month

employment for your graduates whn have obtained their Jst
clags license. Since my name has heen on the list, 1 have re-
ceived calls or letters from five statious in the sonthern states,
and am now emploved as Travsmitter Engineer at WMMT.”
Elmer Powell, Box 274, Sparta, Tenn.

Pelegram, August §, 1950, from Chief Engineer. Broatdvast Station. Pennsylvania *'lave

job opening for one transmitter operator lo start imn ediately, contact me at once.””

Lelter, August 12, 1930, from Dir. Radin Div. State Highway Patrol, *‘We have two

cacancies in our radio Communication division, Starting pay $200; $250 after six months’

satisfactory serviee. Will you recommend graduates of your schonl?™

Letter, August 24. 1930, from radio-television sales and service company. Ohio. *‘We are

in need of a good television man. The puy will be gowd, also good surroundings to work

in. Please let us hear from you.”

Felegram, Sept. 7, 1950, from Chief Engineer, Browicast Station, Georgia, "Have im-

mediate npening fiest phone engineer, Prefer one with te voice. experience not

wressary, Y'refer man from small town. Beginuing pay $18 for 13 hours.”

Your FCC Ticket is always recognized in ali
radio fields as proof of your technical ability.

MAIL COUPON NOW

l——--——-——-———-|
Cleveland tnstitute of Radio Electronics

HERE’S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS OF STUDY WITH OUR

. . . Desk RE-26—4900 Euclid Bldg.. Clevetand 3, Ohio
Goachlng AT HOME in Spare Time (Address to Desk No. to avoid delay)
[ want th know how 1 ean get my FCC ticket in_z minimum of time I
Name and Addross License Lessons Send me vour FREE bookloet, +How tn Pass FCC Liceuse Examing
Lee Worthy . ... ... ... EEEE 2nd Phone B 16 tions"  (loes not cover exams fur Amateur Licenser, as well as . .
22101 » Wilshire - sample FOC-tvpe exam and the amazing hew booklet  Muney
Clifford E. Voat .. . 1st Phone . . ......... 20 Making FCC License Informat i,
Biox 1016, Danta, I
Francis X. Foerch .... 43t Phone ........... 38
L S A snnaaRpaeaeaaEoaaaa0c EED LD Nanscsaosiaat UL | a1 300 60000 a6 6606068 6560000050000 06 5RERB 00000 a AR ER0Ea SR SERE OB A SR "
CLEVELAND lNSTlTUTE OF RAD'O ELECTRON'CS : 1 TR '
. (Y G0 Bacopoaabaaetabaaa0aaen0000 00 Zone. . .... .. State. ..o
Desk RE-26, 4900 Euclid Bldg., Cleveland 3, Ohio 1 . X ) l
. e O Veterans check for enrollment information under G.1. Bill.
{Approved for Veteran Training Under ''Gl Bill of Rights'') P w S W SN GE S I SN S G D W G G S e W e sl

FEBRUARY, 1951

www americanradiohistorv com


www.americanradiohistory.com

with new

|

DUAL SPOTLIGHT |
Soldering Gun

Pulltheirigger

of vour new light-

duly Weller Solder-

ing Gun, and instant-

ly twin spotlights focus g A

on the job—banish every

shadow. Five seconds later the tip is

al soldering heat! No waiting. No

wasted current. This streamlincd |
135-watter—newest of the

‘eller line—i ’
\\ famous Weller line—is fast! |
\\

\\ Buih compactly for work-

~ ing in crowded chassis,
\Qxx\\\ too. And the time and
SO o power you save pays
\\\\‘\\ 2 for your Weller
‘\\\"’\A Gun in a few

\\\\ months.

135-Watt
Weller
Soldering
Gun

Specially Designed
for TV and Radio Work

® DUAL SOLDERLITE—Two prefocused spotlights
completely eliminate shadows.

© OVER/UNDER DESIGN —Tube construction braces
tip and improves visibility.

® 5-SECOND HEATING—Pull the trigger and you
solder!

® LONGER REACH—Slides easily into deep chase
sis; reaches the tightest corners.

® GREATER CAPACITY—Smaller, lighter, with
greater soldering capacity.

® TRIGGER-SWITCH CONTROL— Adjustsheat to the
job. No need to unplug gun between jobs.

e DUAL HEAT—Single heat 10Q 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. |

© SOLDERING GUIDE—Get your new copy of "Soldering
Tips"'—revised, up-to-date, fully illustrated 20-page book-
{et of proctical soldering suggestions. Price 10¢
at your distributor, or order direct.

WEI.I.ER
ELECTRIC CORP.

828 Packer Street, Easton, Pa.

Merchandising & Promotion

Littelfuse, Inc., of Chicago, has added
a revolving dispenser to its merchan-
dising aids. The dispenser consists of
two metal drums with slide channels,
will hold up to 3,600 fuses. When both
drums are used as a counter display,
they stand 24 inches high. There is a
nominal charge for the drums, subject
to discounts with the purchase of fuses.

Simpson Electric Co., of Chicago, has
issued an illustrated folder on six of
its instruments for FM and TV Servic-
ing. A plate-conductance tube tester, a
field-strength meter and a vacuum-
tube volt-ohmmeter are included in the
group. The pamphlet provides a space
for the distributor’s imprint. The pam-
phlets are available either from dis-
tributors or directly from the Simpson
Electric Company.

Weller Electric Corp. has issued a
new edition of its popular 20-page
pocket manual, Soldering Tips. The
book is both a handy reference for pro-
fessionals and a simplified course for
beginners. The booklet may be obtained
from the Weller Electric Corp., Easton,
Pa., by sending 10¢ in coin.

Concord Radio Corp., Chicago, has
published a 4-page bulletin to aid high-
fidelity enthusiasts in planning a mod-
ern music system. The bulletin lists
five basic components of a high-fidelity
music system. It is illustrated with
drawings and pictures. The bulletin
may be had without charge from the
Concord Radio Corp., 901 West Jackson
Blvd., Chicago 7, Illinois.

Production & Sales

The RTMA reported receiving-tube
sales for October at 40,105,611, a new
record high for the third consecutive
month. The breakdown for October
sales showed 32,305,648 for new sets;
6,699,448 for replacements; 918,338 for
export; and 182,177 for government
agencies. Receiving-tube sales for the
first 10 months of 1950 totalled 304,-
910,357. Television picture tube sales
to manufacturers for the first 10
months of 1950 reached 5,934,391.
During the month of October, 92% of
the 848,387 TV picture tubes sold were
16-inch or larger and 58% were
rectangular.

The aggregate TV receiver produc-
tion for the first 11 months of 1950 was
estimated at 6,629,615 setsby the RTMA.
This figure represents production by
both member and nonmember com-
panies. November radio and television
production both dropped 8% below the
previous month’s output. The November
TV set production amounted to 752,005
units, and radio receivers totaled 1,304,-
094, according to RTMA estimates. In
the 11-month period, radio receiver out-
put, including home sets, auto, and
portables, totaled 12,785,917.

The NBC-TV Sales Planning and Re-
search Department estimated total TV
set ownership in the United States as
of November 1, 1950, at 9,169,300. A
partial breakdown showed New York
with 1,825,000; Los Angeles, 735,000;
Chicago, 710,000; Philadelphia, 695,000;
Boston, 580,000; Detroit, 356,000;
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Cleveland, 349,000; Baltimore, 240,000;
St. Louis, 207,000; Cincinnati, 196,000.

New Plants and Expansions

General Electric will reopen a former
radio tube plant in Utica, N. Y., and
convert it to manufacture emergency
radio communications equipment. It is
expected to be in full operation,
employing 425 people, by June, 1951.

Westinghouse Electric Corp. has be-
gun negotiations for a tract of land in
Baltimore. It plans to build a factory to
meet expanding military demands for
products of its Electronies and X-Ray
Division.

A Pluleo Corp. subsidiary, Lansdale
Tube Co., has purchased a site.at Fred-
erick, Maryland, for a new .plant to
manufacture electronic tubes for the
armed forces and essential civilian
requirements. Construction will begin
early this year and the plant is ex-
pected to be in operation before 1952,

Simpson Electric Co., Chicago, has
leased a new plant in Aurora, Ill. This
is the company’s fifth plant now making
Simpson panel instruments and test
equipment.

Philharmonic Radio Corp. has pur-
chased a plant in New Brunswick, N. J.,
to manufacture TV receivers, radios
and radio-phonographs. Philharmonic’s
past operation depended on production
by subcontractors.

Lewis & Kaurman, Inc., Los Gatos,
Cal., has increased its plant capacity by
25%. The company makes tantalum-
and zirconium-molybdenum-anode power
tubes.

Phoenix Electronics, Inc., Lawrence,
Mass., has expanded production of its
line of TV antennas and products. The
company recently moved to larger quar-
ters and has since installed its own
plating division.

Hoffman Radio Corp. has added two
new plants; one in Los Angeles and
another in Vernon, Cal. This makes a
total of nine plants owned by the
company.

Financial Reports

1950
Allen B. Du Mont Labs.
(40 weeks to Oct. 1950)
Earnings $5,018,000 $1,677,000
Sales $52,273,000 $29,507,000
Zenith Radio Corp.
(Quarter ending Oct. 31)

1949

Earnings $3,024,036 $895.681
Sales $41,106,454 not given
Dividends

Allied Electric P’roducts announced
a quarterly dividend of 20¢ a share on
common stock and 11%¢ a share on
preferred.

Cornell-Dubilier announced a 20¢ div-
idend on common stock and $1.31% or
preferred.

Allen B. Du Mont Labs., Inc., de-
clared a 75¢ per share on common stock
and 25¢ per share on preferred.

RCA gave a regular dividend of 50¢
a share and an extra dividend of 25¢ a
share on common stock. A dividend of
8712¢ a share on preferred was alsc
announced.
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WHAT YOU GAIN WHEN YOU BUY...

A

 HYTRON |

RECTANGULARS

D You get THE ORIGINAL. The studio-matched
rectangular tube is Hytron’s baby. Its logically
designed screen matches the 4 by 3 aspect
ratio of the studio picture. Quite naturally,
Hytron’s new rectangular is fast becoming the
most popular picture tube.

9 You get UNIFORMITY, Hytron’s new picture-
tube plant is the most modern in the world.
- It was designed especially to mass-produce
Hytron studio-matched rectangulars of uniform
dependability.

9 You get A COMPLETE LINE. Hytron offers

| you 14-, 16-, 17-, and 20-inch studio-matched

= o rectargulars. All the popular rectangulars
. (and the popular types of round tubes too).

» You get THE QUALITY LEADERS DEMAND.
Nine out of ten leading TV set makers choose

Hytron. More and more leading service-
ADMIRAL = AIR KING + BENDIX + CROSLEY * EMERSON dealers pick Hytron. Because their own ex-

HALLICRAFTERS - HOFFMAN - MOTOROLA . NATIONAL perience proves Hytron studio-matched rec-
tangulars give ‘“‘amazingly clearer, sharper,

OLYMPIC + SENTINEL * SETCHELL- CARLSON « SPARTON more brilliant pictures.” Demand this same

= . performance for yourself. Demand original
STROMBERG - CARLSON + TRAV-LER + WESTINGHOUSE Hytron studio-matched rectangulars.
AND OTHERS

LEADING TV SET MANUFACTURERS PICK HYTRON RECTANGULARS:

—eCy

b

MY (<)
ot .
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e WMBNMUTPE

o — T

—_—
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Howard W. Sams & Co., Inc., declare
a regular semiannual dividend of $2.5

" on preferred stock.
MGW u'|th n Fust puv.o" Sprague Electric Co. announced a
o - . - e o' @

Heeps Jucosme Up When Sets Get Scorre

quarterly dividend of 50¢ a share
common stock.

Show Notes
The 1931 Parts Distributors Show
Mail Coupon held a drawing for booth and display
| room space in New York on January
for 10th. The show will be held at the
. N i i ; 21-25.
NEW Bulletin Stevens Hotel in Chicago on May 21-23

The Pacific Electronic Exhibit show
committees met in San Francisco t
outline plans for the 7th annual exhibit
which will be held at the San Francisc

1. Fixed pole provides
mount adaptable to

all antenna rotors. Civic Auditorium August 29-31.

y The RTMA Parts Division executive
Top plate provides committee passed a resolution favoring
guy holes for easy | a single cooperative non-profit trade
guying. show in 1951 and thereafter.
New straight TXT Business Briefs
eliminates bending ... The RTMA announced that ten new
under heavy stack members, including one associate mem-
load. ber, have joined the group. The new

members are: Basler Electric Company,
Keystone Electronics Co., Multi-Tro:
Laboratory, H. 8. Martin & Company,
The Radion Corp., Roburn Agencies,
Inc., Sangamo Electric Co., Sheffco
Manufacturing Co., Standard Electron-
ics Corp. and The Turner Company.

Scarce sets aren’t making scarce
sales for dealers who push Tele-

o . :
towers'! They re selling improved ... RCA Institutes announced that 235
receprion tO_ present'; set-owners . . . students were graduated at the fa
and collecting a quick 13.3)"0%« Penn commencement exercises in New York
Teletowers and Thriftowers . . . City.
advertised hard and merchandised . .. Rinehart Books, Inc., Technical Di-
hard . . . are now No. 1. on the vision is the new name of the forme
“Hit Parade” of consumer tower Murray Hill Books, Inc., publisher of
acceptance. Ghirardi and other technical books.

NEW t tti . S .. . Howard W. Sams & Co., Inc., has
» COst-cutting engineering im- announced that its Photofact Index is

p_l‘o"eme“ts are now ncorporated being expanded to include editorial and

in Teletowers. You're nOt_ Up't_o' buyers’ guide material for audio and
date on your tower engineering TV service technicians. The index wi
until you’ve read Penn’s new, free now appear bimonthly.

bulletin. Mail coupon or write today' | - .. Philco Corp. signed a five-license
agreement with the Hazeltine Corp.

covering the use of its patent and
e¢ngineering service.

RCA Service Company announced

a special service package which will
Pleasg send me free bullegi‘n describing structural improve- offer purchasers of RCA Television
ments in Teletowers and Thriftowers. Antenaplex Systems complete service
coverage ranging from a preliminary
survey to follow-up maintenance.
. . . Littelfuse, Inc., is now a partici
pant in the engineering services of
Howard W. Sams, Inec.
.. . NBC announced an accelerated
-y y program to prepare for coast-to-coast
Canadian representative: J. R. McVITY & CO., telecasting upon the completion of the
53 Dalewood Road, Toronto, Ontario, Canada. microwave link, estimated at about
January, 1952,

. RCA Tuhe Dept., equipment sales
section, has issued a booklet to televi-
sion receiver manufacturers describing
custom-built test systems which provide
complete facilities for mass-productio
test and alignment of television

| receivers.
. . . General Teleradio, Inc., tested the
Skiatron Subscriber-Vision System ove:
WOR-TV, New York. This pay-as-vou-
see system is transmitted entirely ove:

PENN BOILER & BU'RNER MFG. CORP. the air without the use of telephone
LANCASTER, PA. lines.

Penn Boiler & Burner Mfg. Corp., Dept. E
Lancaster, Pa.

Name

RADIO-ELECTRONICS o
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It’s ready and waiting for you now
.. . the most colorful and appealing Serv-
ice Dealer advertising campaign ever
planned!

Featuring famous stars of screen, tele-
vision and radio, it ties in with the na-
tional advertising your customers will sce
in The Saturday Evening Post, Life, Look,
and Collier’s Magazine, and with
Sylvania’s weekly CBS-TV Show, “Beat
‘The Clock™!

RADIO TUBES: TELEVISION
PICTURE  TUBES; ELEC-
TRONIC PRODUCTS; ELEC-

TRONIC TEST EQUIPMENT;
FLUORESGENT TUBES, FIX-

TURES, SIGN TUBING, /

WIRING DEVICES; LIGHT

BULBS; PHOTOLAMPS;
TELEVISION SETS

FEBRUARY,

1951

s e U
s

Youll find
promyt expert
Televisionand .
radio service

b B : = : £ f TE[EV'S!O‘N Bright
.meb&ﬁn We Use SYLVANIA Radio' WSZ(T0 g
RUNNEl and Television Tubes \etie h

Colorful Counter
and Store
Displays

W Ui 157; ;
/1T
m r”"l:ia” Fatiy

TR ENBES
¥ NG RADI Wt L ik
I

X

o

4 New giant o THIS 15 et sigy
r mailers ! Logk rer —
* v [t e,
\\‘- SEmce L_.u <.
Sales-getting 2
postal cards 2 Fulde e 1

rehisble Radig
and Televigion
Sotvice

So, win with Sylvania in ’51. Send for
this material NOW . . . and display it
prominently. It identifies you as the ex- ickers f
pert with the super-fine Sylvania tubes . . . s::efrsse‘:r
the tools and the know-how for the finest  Z22=2 Dice

radio and TV service. ﬁ@
All of the display material, stickers and S

radio spots are FREE. You pay only 1¢ : *
apiece for the four mailing pieces you
send to your prospects. So, see your Syl-
vania Distributor or mail coupon NOW!

Reminder

1
A

Radio spot
announcements
for every month

I Sylvania Electric Products Inc.

| Dept. R-4202, Emporium, Pa.

1 Please send me full details about Sylvania's
| great 1951 Dealer Promotion Campaign.

1

| Name

1 Streer

I

1 Ciy . Zone__ State
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Dear wal,

Tols Ae W AL you eywm Amly
LokAd we are tate
\‘:. Adniral wivh e naw Wode) QY Shmpeon
LW TUoe YOl ~Ormmetar . 1N certadnly s a
VA Anatrment for welaviwion servicing.

Toa Jarege mevar As very Qegivie, and yel Ve
Aoatrament, Axeelt Ae & compact siue. 1 pax~
Ahodlarly like Voe WG VOltAge Tongs, woich Ae
Lom widest, 1'vwe ever meen on Yriw wype ot
Anstrument. s

QUr service emzineers Unind you've done & 7ood
390 on Une Gperstor's Wanual, 0o, ‘wecsuss AN
A% vo'th complete and conclue,

O course, we've used \ne SAmpson ‘odel W0
YOl-Orm-YA\Armmaver for years. The 303"
A% & fine companion Anstrument tWo Une AISNUY

Congratilations)
T\ fAncerely Youre,
RIAN _
' PEFLRAL, CRREORNTION
Mo 3o SSrinem
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4 ob Besio ewomoueeMt i AUIORMTIC WED
%
P

ks ey

WOMB'S LARGUNT WRRUTALIURLY!
we-Te a8 Vs @

Model 303
VACUUM TUBE
VOLT-OHMMETER &7t

~
- ) +°““ §o ( )

e OF:\\' J)rm
&)

SND
DC.v.

SPECIFICATIONS

DC Voltage
Ranges 1.2, 12, 60, 300, 1200 (30,000 with Accessory Zero Power Level 1 M. W., 600 obms
High Voltage Probe) Galvanometer
Inprut Resistance 10 megobms for all yanges , Zero center for FM discriminator alignment and
DC Probe with one megobm jsolating resistor Polarity other galianometer applications
reversing switch R. F. Voliage
Ohms Ranges 1000 (10 ohms ceuter) Sie) o i -y i ;
100,000 (1000 ohms center) P LTI Rl g S e i
1 megobn (10,000 obms ceunter) Range 20 volts maximum
10 megobms (100.000 obms center) Frequency Flat 20 KC t6 100 M.C.

1000 megohms (10 megohbms center) 105-125 V. 60 cycles
Rences 135 12, 60, 300, 1200 Size
anges 1.2, 12 b h U777 3,7 : . Weicht: 1
Impedanie (with cable) approx. 200 mmf shunted by 5é],’,\';/,,'-\,,sg/“l,7,{{.’“512”,2_,‘.““) Weight: 4 1bs

e095000, ohums Dealer's Net Price

AF Volrage Model 303, including DCV Probe, ACV—-Obms probe

Ranges 1.2, 12, 60 and Ground Lead—858.75;

Frequency Response Flat to 100,000 cycles Accessory High Frequeucy Probe, $7.50;

Decibels Accessory High Voltage Probe, $14.85 s

Ranges —20to +3, —10to +23, +4t0o +37, Also arvailable with roll top case, P
+18t0 451, +3010 +63 Model 303RT—$66.70 G

UM ELECTRIC COMPANY

5200 WEST KINZIE STREET, CHICAGO 44, ILLINOIS « IN CANADA: BACH-SIMPSON, LTD., LONDON, ONTARIO
Phone: COlumbus 1-1221

RADIGC-ELECTRONICS for
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New 1950 Television Manual

This newest giant volume of the series covers
1950 factory data on all popular television
sets of all makes. There are circuit explana-
tions. 144 pages of alignment procedure, test
patterns, response curves., Dages of wave-
torms, voltage charts, service hints, and ten
mammoth 11x15” blueprints. Manual $
style binding. Price postpaid, only....
1949 T.V Manual. Similar to the volume
listed above. Has 160 extra-large pages, plus
9 double-spread giant blueprints. $
To order see coupon below, only........
1948 T-V Manual. Earlier volume has mate-
rial on all popular T-V sets of this period.
Large size: 8%x11”. Remarkable value. 53
Including 8 fold-out blueprints, only...
1947 FM and T-V Manual. Covers all
needed FM and television sets including

2]

Y eon SUPREME TELEVISION Manuals

INCLUDES ALL POPULAR SETS

All you need to service any television set are
the four SUPREME TV manuals described at left.
Every popular television set, from the early 1947
models to the very latest 1950 receivers, are here.
Covered in great detail making adjustment and
servicing really easy. Manuals have data on cir-
cuits, alignment, test patterns, response curves,
service hints, voltage charts, waveforms, factory
recommended changes, and many mammoth 11 x
15-inch blueprints. These manuals will give you
the practical know-how of a TV expert and will
repay for themselves with time saved on a single
TV job.

FIND —FIX ALL T-V FAULTS

Use these timely television manuals as your
guide to quick fault finding and repair of any tele-
vision set. Eliminates guesswork—tells you just
where to look and what to do. Cuts hour-wasting
jobs to pleasant moments. Use test patterns for
quick adjustment, or look up probable cause of
trouble in the pages of hints after simply observ-
ing fault in video picture. No equipment needed
with these tests. Or use your voltmeter and com-
pare values with many voltage charts inclugle(.l.
With an oscilloscope you can get wa.vefol:ms simi-
lar to hundreds illustrated using test points sug-
gested and in a flash locate what used-to-bhe a hard-
to-find fault. Order at our risk for a 10-day trial.

AMAZING BARGAIN OFFER

The television series manuals are the most
remarkable values offered by Supreme Pub-
lications in their 17 years of business. These
TV manuals at only $3 and $2 each are amaz-
ing bargains and defy competition. There
is nothing else like them. Each manual is 2
virtual treatise on practical television re-
pairs. By normal standards, each such large
manual packed as it is with practical facts,
hundreds of illustrations, diagrams, charts,
photographs, and expensive extra-large blue-
prints, should sell for $10—but as SUPREME
special values they are priced at $3 and $2
each. Only a publisher who sold over one
million TV and radio manuals can offer such
bargains based on tremendous volume-sales.

YOURS TO USE ON TRIAL

Decide to have in your shop all four Tele-
vision Manuals as described in the first col-
umn at the left. Or try the new 1950 TV
manual to see what an amazing bargain you
get for only $3. Order on no-risk trial by

poputar It.C.A. 630TS. Data on 192 §
pages. LY e iseneseansasnnsacemaoans

O-ELECTRONICS
E-STUDY COURSE

g

COMPLETE
k . . 3 VOLUMES
NEW AMAZING OFFER Saaiu

Here is the most amazing bargain in radio training. The price scoop
of the year. ¥or only $3.95 (full price) you receive a complete radio-
electronics course of 53 large, fact-packed lessons. Covers every topic
of radio. Published in three giant books, bound in one super-mammoth
volume. Printed in 1951. Compares lesson by lesson with the best $200
home-study correspondence courses ; but here you get all lessons at one

time at the unheard of bargain price of only $3.95, nothing further to
pay or buy.

COMPLETE TRAINING IN RADIO-ELECTRONICS

The complete training of the 53 large lessons is really three distinct
courses covering (1) Practical Radio, (2) Apblied Electronics, and
(3) Radio Servicing. The lessons are clear, practical, easy to master
and use, Barly lessons will make fundamentals clear even to a begin-
ner, while other lessons will give you the practical “know-how” of
an expert. Notice in the illustration of the manuals, at top, that the
wide column on each page has the text, while the narrow column con-
tains pertinent explanations usually supplied by a teacher. These teacher
comments guide you over the hard parts, stress points of importance,
tell you how to perform practical experiments using any home radio.
There are hundreds of review self-testing questions, 427 drawings, pic-
tures, diagrams, and over a thousand service hints. The most complete
3-in-1 volume in radio-electronics for home-study.

YOURS TO TRY FOR 10 DAYS

Just send no-risk coupon, at right, and receive the
s-volume Course for a free examination. Use all this
material a full 10 days in your own home. Read a few
Jessons, examine the hundreds of illustrations, apply
some of the hints to fix a couple of radios. Only then,
if you are pleased, the complete course of 53 lessons,
in three volumes, is yours to keep for only

$3.95, full price ; otherwise. it costs you noth-
ing for the examination. Fair enough ? $395

Edited by
M. N. Beitman,
radio engineer,
teacher, author

Please rush coupon while your special price
& serviceman.

for all 53 lessons is stillonly ..............

reme Pu l‘:/ ications
Sold by All Leading Radio Jobbers

FEBRUARY, 1951

Use coupon at bottom of page.

using coupon at bottom of page.

SUPREME RADIO MANUALS

— =~ New 1950 Radio Diagrams

| Now you can benefit and save
Imoney with Supreme amazing scoop
'of 1950. This one giant volume has
all the service data you need on all
recent radio sets. Here you have
clearly-printed large schematics,
needed alignment data, parts lists,
|voltage values, and information on
|stage gain, location of trimmers, and

Mot - Often- ik
1950
* RADIO
DIAGRA Mz

and Serciong Informasrt

< “1“1dial stringing illustrations. This is

9 s ,:5*:-» ithe help you need to find tough faults
N 1in a jiffy. The new 1950 radio manual

S— somans FRICATONS |is a worthy companion to the 9 pre-

P ] vious volumes used to an advantage

— ~ by over 128,000 shrewd radio men.

“BIGGEST BARGAIN IN SERVICE DATA

Wise servicemen know that Supreme Publications manuals
have all the material needed at the lowest prices. For the re-

mar.

kable bargain price (only $2 for most volumes) you are

assured of having on hand needed diagrams and all other esscn-

tial

repair facts on almost all sets you will ever service. Every

popular radio of all makes, from old-timers to new 1950 sets is
covered. Select manuals wanted, see list below, and rush no-risk

orde

r coupon.

SUPREME RADIO MANUALS for PREVIOUS YEARS

-y

1949 1948 1947 1946 1942 1941 1940 1939 | 1926-1938
SUPREME Most-Often Needed RADIO DIEAGRAMS Each RADICO
Manual only $2. (1949 is $2.50); 192 pages of diagrams, align- Diagrams
ment data, voltage values, parts lists, and service hints; 240 Pages
large size, 815" x 11”. To order, see coupon below. Price $2.50

NO-RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 3727 W. 13 St,, Chicago 23, ILL.

Send on trial manuals checked below and at Radio Diagram Manuals
right. You guarantee complete satisfaction. 1 New 1950 Manual, $2.50
[0 1950 Television Manual, $3. [] 1949 7TV, $3. 01 1949 Radio Manual, $2.50
[] 1948 TV, $3. [] 1947 TV & FM, only $2. 01948 w
[J Practical Radio & Electronics Course. only...%$3.93 0 1947 -<‘ pnlcED

O I am enclosing 8....... Send postpaid. [ 1946 2 AT ONLY
[0 Send C.0.D. I am enclosing $. .. deposit. 0 1942 E $
[ 1941 ° 2

AIMEI. « s s cvooesocsvesvroorssonessosonsnn 1940 ¢
" O & EACH
Address: ceesceae tecsevsavsctssrecsrsros [ £926-1938 Manual, §2.50
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! EICOKITS —"""

and INSTRUMENTS

320K SIC GEN. KIT $19.95
Vired $25.95

. New 950} COND.-RES. COMP,
" BRIDGEKIT 595 Wired $29.95

New 102X BATTERY ELIM.
KIT $25.05  wired $134.95

STIK «CM KI™ 81495
Veir=d $12.95

145K SIG. TRACER <IT £18.95
Wred 52895

/F
s ROBE KIT $3.75

Nired $5.95

(3 5MC
Fys1a
$3.%

i

New 315% BELUXI SIG. GEN,
£IT $39.95 Vired 25995

" Prices 5% hig e or West Ioasl. Due to unsetiled conditions, prices and specifications are subject to change without notice.

Harry R. Ashley, President of EICO, inspecting the use of
the EICO Model 425 Oscilloscope and Model 221 Vacuum
Tube Voltmeter at one of the important alignment positions
on the Emerson television production line, New York plant,

i PO EE Y

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

FOR electronics test equipment, there’s no tougher proving ground
than the factories where TV sets are made. There’s where the pace
is fastest, precision requirements the highest, costs the tightest—and

New 2214 /TVM KIT 52595
day-after-day dependability an absolute must.

We-ed $49.95

In both the giant New York and New Jersey television plants of the
Emerson Radio & Phonograph Corporation — at the many critical
constant-duty testing positions along the production line—EICO instru-
ments stand guard. For Emerson has found that for speed, accuracy and
trustworthiness, at lowest cost, EICO instruments a.ways deliver the
fullest measure of value.

From coast to coast, in one leading TV factory after another, this is
the experience—this is the proof of EICO superiority —that is repeated
again and again. The top-flight TV set makers have discovered—and
over 50,000 servicemen have learned—that for the industry’s greatest
instrument values, at the industry’s lowest costs—it’s EICO!

Be sure you look at the EICO line before you buy any higher-priced
equipment! Each EICO product is jam-packed with unbelievable value.
YOU be the judge~compare EICO at your local jobber today—and
SAVE! Write NOW for free newest Catalog 2-C,

New 225K 5" <COPE KIT $44 95
Wwired $79.95

m

 New s25¢
TUBE TESTER KIT $34.95 360K SWEEP GEN. KIT $34.95 ELECTRONIC INSTRUMENT CO.,Inc.
Wirec $49.95 Wired $49.95 276 NEWPORT STREET, BRCOKLYN 12, NEW YORK

© 1950, Elscireric tmtrument Ce., Irc.
ERE el = RN 2

RADIO ELECTRONICS for
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War Radio-Electronics

. . . Radio-electronics is THE key to modern warfare . . .

ORLD WAR II was won by the Western

Powers in a large measure through the

applications of radio and its allied arts.

World War ITI will be won by that side which
knows how to apply the science of radio-electronics to
the utmost degree.

The above conclusions will not be seriously ques-
tioned by anyone who has studied modern warfare
intensively. Mechanized war today cannot possibly
function without the application of radio-electronics
and while its methods may change from one war to the
next the basic principles always remain the same.

Our reverses of last December in Korea did not
present any new ideas of warfare. Many newspaper
articles stressed the point that the “new” infiltration
tactics of the Chinese Reds were something entirely
unprecedented. This is unadulterated nonsense. The
tactics may have been new to our present G.I’s, but
infiltration tactics have been used since the dawn of
humanity.

Even in the United States the American Indians
were past masters of infiltration tactics and perhaps
they could have taught the modern Chinese a few ideas
of their own. The silent approach during the night
when the Indians cut the throats of our soldiers or
scalped them by stealthy approach from the rear cer-
tainly is hoary with age. It is new only in that our
present-day soldiers had not been trained in this rugged
and primitive type of warfare.

There is, however, no good reason to believe that in
any large-scale war these tactics will prove effective
against us. Any qualified radio engineer can immedi-
ately suggest a dozen different ideas to circumvent
infiltration. Indeed, during our war with Japan when
the Japanese used the identical infiltration tactics, we
countered them with our electronic snooperscopes and
similar devices.

Here we made use of infra-red rays to discover the
crawling enemy in the dark. In the next war we will
use similar devices as well as others, such as electronic
body capacity effects. For example wires can be
stretched on the ground so that any moving object
which comes near the wire will alarm our forces.

In the air war we now have better and more sensi-
tive radar devices which will be still more improved,
particularly in weight reduction. Here, too, a host of
new guided weapons will make the fighter plane as well
as the bomber much more formidable weapons than
they were in World War 11. Because of guided weapons
and automatic sighting devices the aerial gunners no
longer have to rely on their own marksmanship. In

FEBRUARY, 1951

By HUGO GERNSBACK

modern war where planes fly at supersonic speeds no
man can aim a gun effectively. Human reactions are
now far too slow. For this reason radio-electronics
takes over the shooting in the modern jet fighters
while the guided missiles find the enemy plane auto-
matically. This is one of the chief reasons why the best
radio-electronic equipped air force is certain to win
the war in the air.

It is radio-electronics too that will protect our cities
from enemy bombers. From the air as well as from the
ground guided weapons are the answer to enemy in-
vading air fleets. Lony distance radar alerts will co-
ordinate the home defending forces—whether in the
air or on the ground—by radio-electronics to such a
degree that once our defense net is built and completed,
few enemy bombers will get through to their targets.

Unfortunately such defense nets have as yet not
been installed in the United States, but it will not be
very long before we will be ready on a large scale.

The next great menace is the enemy submarine,
particularly the large Schnorkel type which carvies
bombing planes which can take off from the deck. We
have good reason to believe that such submarines are
being planned or built by the Russians even now.

Nor is there anything new about that. Indeed, at
the beginning of World War I there was a great deal of
talk of German submarines getting ready to bomb or
shell New York.

In one of our former magazines, THE ELECTRICAL
EXPERIMENTER, such a submarine was pictured on the
front cover of the July 1918 issue. That the German
aircraft-carrying submarine did not materialize in
World War I nor World War II, means only that
technical know-how was insufficient to produce such
a submarine. But this is definitely not the case today.

We have now a number of excellent new radio-
electronics devices to counter the submarine. These are
being further perfected and we believe that the answer
to the submarine has been found. It will soon become
increasingly difficult for any enemy submarine to
produce large scale shipping havoe, as did the Nazis’
submarines during World War II.

Despite our superior technical achievements we must not
become complacent for a moment and underestimate our
chief opponents—the Russians. This might well be fatal for
us. The Russians today have excellent war matériel in all
classes including radio-electronics and they are getting better
all the time. We must therefore outperform and outproduce
them speedily if we are to survive. This will require all
our ingenuity, all our resourcefulness and all our strength.
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MNIRANGE aircraft navig
tion will make air travel safe,
dependable, and predictable re-

gardless of visibility, weather,
and volume of air traffic. A major in-
novation in air navigation, the omni-
range will require about fifteen vears
and  $1,500,000,000 for installation
throughout the country.

The Civil Aeronauties Administia-
tion and equipment manufacturers are
cooperating to carry out the recommen-
dations of the Radio Technical Com-
mittee and the Air Navigation Develop-
ment Board for this program. The Air
Navigation Board is headed by repre-

Courtesy C4A
Fig. 1—A typical omnirange station as
the birds see it. The antenna rotating
gear is in the shelter atop the mast.
sentatives from the CAA and the Army,
Navy, and Air Forces. The Radio Tech-
nical Committee for Aeronauties
cludes delegates from manufacturet

air transport associations, airlines, pilat.\

associations, and similar orgunizations,

Enroute, the pilot can fly any desived!
track within range of the ground trans-
mitters strategically located throughout
the United States. When approaching
an airport preparatory to landing, the
aiveraft aligns itself perfectly with the
runways for a v.h.f. localizer appraach
with the same equipment. Thet Jystem
uses the v.h.f. communication receiver
of the aireraft that also serves for two-
way voice communication with ground

N

\
7

. tHer airvcraft. The same
receiver also receives voice signals from
the ground during a ground-controlled-
approach landing operation.

The omnirange indicates direction be-

FIELD FROM PAIR N°2 WHEN PAIR N°| IS ZERO

FIELD FROM PAIR N°f WHEN PAIR N°2 (S ZERQ

Fig. 2—The two flields produced by the
antenna pairs add together to produce
a rotating figure eight field patiern.

cause the v.h.f. receiver picks up sig-
nals of a certain phase relationship for
a given angle from the transmitter. A}
converter unit transforms this phas

relationship into an infinite number o%
courses with respect to cach ground sr_.q;-
tion. The aireraft can use the gmnis
range no matter what angle it bears

and whatever its location. Witli the pre-

vious range systems on lower)-f_re’qiien{-‘@;'
cies, a plane could “fly the ramn e';-'onl_y L

along one-sf-the-fourheams i legs ol a

- ground_statienc=Phesewars sl 8 {F

‘Instead of a total of 12

degrees of range coverage in a total bf
. J#t degrees, the omnirange rovers 360

degrees for every grouné station,

The ground station

Fig\’ 1} illustrates a typical ground
omnirange station spotted to have min-
imum djstortion or error due to the
topography of the earth. A circular -
ground plane is atop the antenna tower.

‘A housing transparent to radio signals

protects. the antennas. The transmitter
with its automatic emergency power

www americanradiohistorv com

supply is located in the house adjacent
to the antenna tower.

The ground ommnirange transmitter
radiates two radio signals which add
together to form a single signal at the

Courtesy Deadix Radio

receiving point, normally on an aireraft.

One of the two signals radiated is
nondirectional. The other is a rotating
field comprising two figure-eight direc-
tive patterns at right angles to each
other and derived from a single signal
source over two pairs of antennas. A
split capacitor rotated by a motor driv-
en at 1,800 r.p.m. varies the voltage fed
to the antenna pairs at a sinusoidal rate
of 30 cycles per second. The two figure-
cight radiation patterns add together at
each instant through a full 360 degrees
to form a new figure-eight pattern as
shown in Fig. 2. The non-directional
field pattern from an additional anten-

i is superimposed on this rotating

Me eight to produce the resultant
‘pattéin shown in Fig. 3. The sum of the
¥otating and nondirectional helds result
inatating cardioid radiation pattern.
Bécaiwh__gl%ls field rotates, the signal
Strength 4l any vefalyimpepoint yavies
mtl_x‘g"ﬁﬁ?tjim E;lfws per second_ldor-
resnonding to the motor yotation w

18 r.pemL) . It is called, the vARiAR L
(V) voltagg The nondireetion: | afiten-
na transmits qnother signal containing
a fixed i_noduh%hm’ or tone of B0 cycles
whiich is called the REFERENCE (R) voit-
age. The variable voltage is compaipd
with the reference voltage to prov;idbi a
measure of the bearing of the airborhe
omni-receiver (the aircraft itself) from
the ground station with respect to mag®
netic north o zérd beavings A different
phase angle exists between the refer-
ence and the variable voltage for every
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change in direction between the air-
borne receiver and the ground omni-
range transmitter as shown in Fig. 4.

The aircraft installation

Fig. 5 shows the controls or instru-
ments used by the pilot in an aireraft
for omnirange operation.

1. Remote control unit for selecting
the correct frequency of a tunable or
present receiver.

NON-DIRECTIONAL FIELD RESULTANT

ROTATING
FIELD

FIGURE B ROTATING FIELD

Courtesy Bendix Radio

Fig. 3—The resultant of the fixed and
rotating fields is a rotating cardioid.

2. Course selector for the course that
the pilot wishes to follow.

3. Cross-pointer meter or deviation
indicator so pilot can determine what
maneuvers to make to stay on course.

4. To-from meter to indicate whether
the station he is tuned to is toward or
{rom his location. He can work with a
station behind as easily as with a sta-
tion ahead so long as the correct 180-
degree side is used in laying out his
course.

Besides these controls and instru-
ments, the aircraft installation contains
a receiver, a converter unit, and power
supplies. The receiver is a nine-tube
AM superheterodyne tunable from 108
to 135 me.

Fig. 6 is a block diagram of the con-
verter unit. It can function only on the
omnirange signals coming out of the
v.h.f. receiver. This unit takes the com-
plex audio-frequency signal voltage
from the receiver and converts it so
that the bearing of the receiving anten-
na (on the airecraft) can be determined
with respect to the transmitting anten-
na (at the ground omnirange station).

The a.f. signal consists of two in-
dependent components. One is the ref-
erence channel signal. This is 9,960
cyeles per second, frequency-modulated
(changed in frequency) at a 30-cycle-
per-second rate to 480 cycles per second
above and below 9,960. In practice, a
round figure of 10 kilocyecles is used in
mentioning the 9,960-cycle signal and
it is referred to as the “10-kilocycle
channel.” After this signal passes
through a filter, a limiter provides a
uniform signal by limiting the maxi-
mum values which signals can attain.
This is followed by a diseriminator
which converts changes of frequency
into changes in voltage. This derives
the REFERENCE 30 cycle-per-second volt-
age. Its phase is independent of the
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bearing of the transmitter.

The other one is 30 cycles per second
(variable-channel signal) whose phase
in space at any given instant is a fune-
tion of the bearing from the transmit-
ter. This 30-cycle VARIABLE amplitude
modulation is in phase with 380-cycle
frequency modulation of the 10-kilo-
cycle channel when the receiving an-
tenna bears zero degrees from mag-
netic north. At every other point around
the ground transmitter, the two 30-
cycle voltages differ in phase by an
amount up to 360 degrees, which can be
read on the course selector as a bearing
to or from the omni-station.

In the block diagram (Fig. 6), the
a.f. output signal from the receiver is
filtered to separate the 10-ke and 30-
cycle components. A highpass filter
passes the 10 ke as indicated on the
right side of the block diagram, while
a lowpass filter passes the 30 cycles as
indicated on the left side of the same
diagram.

On the 10-ke side, an additional 10-
ke filter is provided after the discrimi-

R RV pa Ly J0CYCLE vaR VOLTAGE
(V) (PRODUCED BY
ROTATING FIELD)
N
v 4R MAG Mr/'\" o~
30 CYCLE REF
VOLTAGE (R)
CON 10KC
R SUB-CARRIER) AR
| y
\\
0pR ~~

\\

STATION ">~ I,;
\\

. v
P SN

v v

Courtesy Bendix Ladio
Fig. 4—Each point on the compass has
a different phase angle between the
reference (R) and variable (V) signals.

nator to eliminate residual 10 ke which
might still be present at that point. It
passes through an audio-frequency am-
plifier and thence to another a.f. ampli-
fier as well as through a resistance-
capacitance network to shift the phase
approximately 90 electrical degrees to
an audio amplifier. One amplifier goes
through an a.f. transformer to a watt-
meter circuit comprising the cross-
pointer meter while the other amplifier
goes through another a.f. transformer
to a wattmeter circuit comprising the
to-from meter.

In the 30-cycle leg of Fig. 6, the out-
put of the a.f. amplifier goes through a
lowpass filter and thence to a phase-
splitting network which produces a 30-
cycle input to two a.f. amplifier tubes
that are functioning 90 electrical de-
grees apart. A circuit from each of the
two tubes contains one primary of the
course selector (CUS SEL. PR. NO. 1 AND
PR. NO. 2) while the secondary of the
course selector (CUS SEL. SEC) has a
voltage induced in it whose phase de-
pends on its angular setting and whose
magnitude is determined by the voltage
at the input to the phase splitter.

In the PHASE-LOC (phase-localizer)
switch position, the phase and ampli-
tude of the voltage applied to a tube are

www americanradiohistorv com

25

those required to give zero current in
the cross-pointer meter when the re-
ceiving antenna on the plane is in the
center of the runway receiving only
REFERENCE voltage. On either side of
on-course, a signal arrives through the
VARIABLE channel which is either in
phase or 180 degrees out of phase with
respect to the reference voltage. The
result is a motion of the needle to left
or right of center as the two signals are
in or out of phase. The phase-localizer
function, designed for blind landing. is
no longer in use.

. .
Flying the omnirange

Using the equipment is simplicity
itself. In the words of a very clearly
written CAA nontechnical booklet “Fly-
ing the Omnirange.”

Let us suppose that the pilot decides to fly to
a particular city. First. he looks at a recent
aeronautical chart, which shows the frequency
and location of each omnirange. He then selects
an omnirange close to where he is going, and
tunes it in on the proper frequency. To be sure
he has the correct range, he listens with ear-
phones to the identification. sent cut either in
Morse code or by voice recording.

Next, he turns his BEARING SELECTOR until
the vertical needle centers at the bottom of the
round dial. He glances at the TO-FROM indicator
to be sure the bearing is TO the omnirange. If
it should be FROM, he merely turns the bearing
selector 180 degrees, at which peint the indication
will hecome TO.

All that he then has to do is to fly a course
which will keep the vertical needle centered. 1f
it moves right, the pilot flies right to correct his
course. If it moves left, he turns the plane slightly
left until the needle is centered.

That is all there is to it. If he keeps the needle
centered. he will fly directly over the omnirange.
At that point, the TO-FROM needle will flicker
for a few seconds, then change to a FROM indica-
tion. If the pilot desires to continue in the same
direction, he merely continues to keep the needle
centered.

Nothing has been mentioned about correction
for wind drift or correction for magnetic varia-
tion because by using the omnirange there is no
need for correction. Keeping that vertical needle
centered automatically “‘crabs’ the plane into the
wind just the right amount to fly a straight-line
course to the omnirange. Magnetic variation is
corrected in the omnirange itself—all its courses
are in terms of the local magnetic field.

New developments

The omnirange program as described
in this article is the first of three initial
phases of the postwar aviation naviga-
tional radio aid program. Many devices
are now in development and in produc-

CONTROL UNIT ——

COURSE SELECTOR

TO-FROM METER

Courtesy Aireraft Radio Corp.
Fig. 5-——~The pilot’s control instruments.
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tion for early widespread adoption by
major aircraft. Simplified forms are
being developed for private aircraft.
The navigational computer, also known

AF QUTPUT FROM RECEIVER

60 CPS ANT! -PROP 10,000 CPS
MOD.FILTER PLUS 30 HI-PASS
CPS LO-PASS FILTER FILTER

: :

{30 cPs variaBLE CHANNEL | [10,000 CPS REFERENCE CHANNEL |

DISCRIM,

AF AMPL,

30 CPS FILTER
LO-PASS

PH SE SPLITTER

ADDITIONAL 10KC
90° TOTAL SEPARATION FILTER

AF AMPL.

CUS.SEL.
SEC.

OMNJ
RANGE

PHASE-LOC

l AF AMPL.H AF TRANS. l——l-l RECTIFIER I

Courtesy Aircraft Radio Corp.
Tig. 6—DBlock diagram of the converter.

as the R-Theta computer, uses two or
more omnirange stations simultane-
ously to provide constant and automatic

fixes for an aireraft at all times. DME
or distance-measuring equipment oper-
ating on 1,000 megacycles is now under
heavy initial production with some $20,-
000,000 of equipment ordered for the
ground stations. DME will show the
pilot the exact distance or number of
miles he is to or from an omnirange,
DME-equipped ground point.

To make simplified, light, low-cost
equipment available, the CAA has spon-
sored initial procurement contracts to
absorb the development cost so that
plane owners can buy such equipment
on the basis of production cost alone.
In competitive bidding, such a contract
was awarded by CAA to the National
Aeronautical Corp. of Ambler, Pa.,
which has developed the equipment
shown in Fig. 7. The components are:

1. Receiver using seven tubes and
continuously tunable from 108 to 122
mec as required for omni- and two-way
radio reception. The weight is 2 pounds.

2. Transmitter for two-way voice
communication. It weighs 22 ounces,
has six crystal-controlled channels, and
an output of 3% watt.

3. Omni-converter.

Other manufacturers are also devel-
oping receiving equipment for putting
the entire system into one compact cab-
inet or panel for dash mounting. In the
costlier and larger systems, up to 280
crystal-controlled,automatically selected
channels can be selected for communi-
cation and navigation.

Whenever a ground omnirange sta-
tion is so situated with respect to ter-
rain conditions that errors exceeding 3
degrees take place in aircraft, the CAA
has made local constructional changes
or even moved the entire omnirange
station to a more reliable location. The
need to do this has been minimized by
extensive field tests with portable omni-
range ground stations in advance.

Courtesy National Aeronautical Corp.

Fig. 7—Omnuirange receiving equipment in miniature built for small aircraft.
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TUBES OF THE MONTH

A ruggedized subminiature, announced
by National Union, is one of this
month’s new tubes. The tube, a beam
power outbut pentode, is designated
the 5851, and is for military and other
uses where the tube is subjected to
unusual shock and vibration. It is suit-
able for frequency
doubler operation up
to 400 me, producing
120 milliwatts. The
filament needs only
55 ma at 2l% volts,
and can also be op-
erated at 1% volts and 110 ma.

The 5851 is built into a T-3 envelope
and has a plate dissipation rating of
1% watts. As a class-A amplifier, it
will deliver 650 milliwatts audio output
at 109 harmonic distortion. Designed
and tested for shock at 500 g, the 5851
may be soldered directly into tbe cir-
cuit, or may be used with a standard
subminiature socket.

When used as a frequency doubler
with an output frequency ol 400 me,
typical operating conditions for the
5851 are: 125 volts on both plate and
screen; 350,000 ohms resistance in the
grid circuit; 8 ma plate current; and
sereen current of 2 ma. Output under
these conditions is 120 mw.

Now being delivered to manufactur-
ers as original equipment for TV
receivers and to jobbers as a conversion
item is Du Mont’s new 20CP4 Teletron,
a 20-inch rectangular kinescope which
features a bent-gun design and a dark
face-plate to improve contrast and
reduce stray reflections.

Other characteristics of the 20CP4
are: over-all length, 217 inches;
screen size, 17 x 123 inches; deflection
angle, 70°; heater, 6.3 volts at 0.6 amp;
maximum anode voltage, 18 kv. The
ion trap requires a 52-gauss magnet at
14 kv anode potential.

Maximum grid No. 2 rating for the
20CP4 is 410 volts;
grid No. 1 values
are: negative bias,
125 volts, positive
bias 0 volts, and
peak positive bias,
2 volts.

G-E has an-
nounced that it will
also begin produe-

20CI"4 kinescope.
tion on this 20-inch tube soon.

RADIO-ELECTRONICS for
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Amplifier
io Realism

Fig. 1—View of the twe-chassis model of the all-triode amplifier. All the
controls on this model are conveniently located on the preamplifier chassis.

HE genuine music lover who

wishes to hear music as it would

sound were he listening to the

actual performance will find in
this amplifier an approach to that ideal.
At the same time it has sufficient flexi-
bility to permit variation of frequency
response to suit the individual ear and
to compensate for the falling off of
high- and low-frequency response which
is inherent in some components of the
complete sound system.

A number of intangibles go into the
construction of an amplifier. Proper
balance of highs and lows, correct time
intervals for transients and elimination
of undesirable transients, adequate
power for peaks and good low-frequency
response without distortion, and correct
coupling to the loudspeaker are a few
important points which frequently are
neglected. This neglect leads to the
difficult to describe but very real sen-
sation known as listener fatigue—a
phenomenon not limited to low-priced
equipment.

The advantages of having the pre-
amplifier and controls in a separate
chassis are many. However, this leads
to greater complexity and cost. We de-
scribe here two forms of the basic
amplifier, a deluxe model on two chas-
sis and a utility model on one chassis.
Although both give excellent results,
the two-chassis model has a number of
additional refinements.

Fig. 1 and Fig. 2 are top and bottom
views of the two-chassis model, and
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Fig. 3 and Fig. 4 give the schematics
of the preamplifier and amplifier. The
preamplifier, of course, can be used
with any amplifier which can supply
the required power.

In addition to having the necessary
gain for a magnetic phonograph car-
tridge, the preamplifier has bass, treble,
and loudness controls., Also, a four-
position switch, S1, is provided to com-
pensate for the different types of high-

frequency pre-emphasis used by the
different record manufacturers. Posi-
tion 1 gives nearly flaf response, and
will over-emphasize the highs on most
records with the possible exception of
some T8-r.p.n. foreign discs. Position 2
is best for most 78-r.p.m. records unless
scratch requires the use of positions 3
or 4, and also is best for Victor and
Capital LP’s. Position & provides com-
pensation for Columbia and other LP’s.

Fig. 2—Bottom view of the amplifier. A spacious chassis permits a tidy wiring
job in the main amplifier. One-point grounding is used in hoth the chassis.
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Position 4 is useful for playing worn
and noisy recordings. The values of
15,000, 5,000, 3,300 ohms and .04 uf are
correct for the G-E cartridge. If the
Pickering cartridge is used these values
should be changed to 10,000, 2,700,
4,700 ohms, and .03 uf, respectively.
Those who wish still greater flexibility
of record compensation can omit S1
and its associated components and sub-
stitute a Pickering 132E record
compensator in the input circuit.

some sacrifice of bass perception at low
volumes.

The bass and treble controls provide
variations as shown in Fig. 5. These
curves have meaning only when con-
sidered in connection with the fre-
quency range of the particular type of
phonograph pickup used or the radio
program listened to, the amplifier, and
the speaker. For instance, Cl in the
bass control circuit increases the ratio
of high to middle frequencies. If other

RADIO
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Fig. 3—The preamplifier circuit. The 23-position loudness control permits
full-frequency range reproduction regardless of the amplifier output level.

Switch S2 provides choice of pick-up
from a magnetic cartridge or radio. The
radio terminal also can be used for
input from a crystal cartridge.

The loudness control shown was de-
scribed in the February, 1949, issue of
Audio Engineering. It can be assembled
as shown on a 23-position switeh or
purchased as a unit, such as the Living-
ston MB loudness control, at a price
not much greater than that of the com-
ponents. We firmly believe that the
loudness control is a refinement well
worth having. Of course, a 1-megohm
volume control can be substituted at

6SN7-GT.
R$aK ¢ % Y1V

components give relatively poor high-
frequency response, it may be desirable
to increase Cl1 to as much as .001 puf.
The position of the bass control ahead
of the treble control is no accident. We
have found that this gives a more real-
istic bass than if these positions are
reversed.

The 12SC7 and 14AF7 tubes have
their filaments connected in series and
powered by d.c. from the power supply
of the main amplifier. These tubes are
chosen because of their 150-ma filament
current. Except for filament current
and voltage, the 12SC7 is identical to

Fig. 4—Circuit of

+195v|_5‘
= 18K AMAAA
s
18K 20 £ 450V 7 e ]A 111
T 10K I 507150V
— - 'u‘ £
s T 2 30) 500/25W
I 45 4 100 50v AA- TO ONE 684G
3 =205 T BB- TO OTHER 6R4-G & 65N7-GT'S
I © 70 PRE-AMPL

the amplifier. Full audio output of the unit is 10 watts.
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the 6SC7, and the 14AF7 is very similar
to the 6SN7.

Several pairs of resistors and capaci-
tors must be matched for proper bal-
ance in the main amplifier. The plate
resistor R1 and the cathode load resis-
tor R2 of the phase inverter must be
the same. Matches also must be made
for plate resistors R3 and R4, grid resis-
tors R5 and R6, grid capacitors C2 and
C3, and grid capacitors C4 and C5.

Grid bias of the 6B4-G tubes is a com-
bination of fixed and self bias. The volt-
age drop across R7 plus the drop across
the filaments of the preamplifier tubes
gives a fixed bias due to the steady state
current through all of the tubes and the
bleeder resistor R8. On strong signal
peaks when the output tubes draw nmore
plate current, the voltage drop across
R7 increases. This increases the bias on
the 6B4-G’s and prevents overdrive of
their grids. Approximately 10 watts un-
distorted output is available. The addi-
tional voltage drop across R9 and R10,
although a minor contribution to the
6B4-G’s bias, primarily is a balancing
device to balance the plate currents of
the 6B4 tubes.

We find this amplifier te have ample
volume. However, if more is needed,
add the 20-uf, 25-volt. cathode-to-
ground-capacitor shown in dotted lines
on the first section of the first 6SNT.

No amplifier can be better than its
output transformer. We have tested a
number of transformers :n the medium-
price field for frequency response and
have subjected them to sguare wave
analysis. More important, we have put
them through listening tests using
otherwise identical components.

The power transformer must provide
at least 150 ma at 400 to 450 volts to
center-tap. We recommend one with a
200-ma rating. It also must have a
5-volt winding for the rectifier tube and
two 6.3-volt windings. These two 6.3-
volt sources are required for proper
bias and balancing adjustment of ihe
6B4-G’s. One of them can bhe supplied
from a separate filament transformer.

The total plate current supplied to
all tubes is about 95 ma. Bleeder resis-
tor R8 provides additional drain te give
a d.c. of 150 ma through. the rectifier
tube. This 150 ma passes through the
filaments of the preamplifier tubes.

One-chassis model

Fig. 6 and Fig. 7 show the one-chassis
utility model built on a TG-10 keyer
chassis and Fig. 8 gives the schematic.
This model requires fewer and less
expensive components and .only one
adjustment, that of R7 to 780 ohms.
The 6B4’s should be matched for mutual
conductance at purchase if possible.
The power transformer should have
minimum ratings of 120 ma at 350 volts
to center tap. A separate filament
transformer can be provided to replace
one of the 6.3-volt windings. We do not
recommend skimping on the output
transformer. Of course, as many of the
refinements of the two-chassis model as
desired can be incorporated in the one-
chassis model.

RADIO-ELECTRONICS for
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Construction hints

There is nothing critical about con-
structing this amplifier, as we have
proven over a period of time from the
several previously built. To insure
plenty of room, a 3 x 5 x 7-inch chassis
is advisable for the preamplifier and a
3 x 10 x 12-inch chassis for the ampli-
fier. We do not recommend cabling to-
gether wires which carry signal cur-
vents, nor do we recommend placing
components which carry signal voltages
on a common terminal strip.

Locate the tube sockets so that cou-
pling capacitors can be placed with
short leads from tube terminal to tube
terminal. Supply B-plus voltage from
a common bus or terminal strip located
along one side of the socket layout
through the load resistors directly to
the socket terminals. Along the other
side of the socket layout place a com-
mon ground bus to which appropriate
connections can be made. Connect this
eround bus to the chassis at only one
point and locate this point as close to
the signal input terminal as possible.
In the two-chassis model the one-point
grounding procedure should be followed
in both preamplifier and amplifier to
avoid chassis current effects.

Resistor R8 gets rather hot. Attach
it to the side of the chassis at both ends
and bore ventilating holes along the
side of the chassis both above and
below this resistor.

Trom the preamplitier to the main
amplifier chassis filament ground and
signal ground are carried separately
and connected together at the main
amplitier ground bus.

The 128C7 and 14AF7 tubes in the
preamplifier should be shock-mounted.
In the utility model the 65C7 should be
shock mounted.

In the utility model, a chassis bottom
plate helps to cut down direct hum
pickup by the compensating network
which comprises the input to the 65CT.
It is best to operate the 6SC7 and the
6J5 from a separate filament winding
or transformer to reduce hum.

Adjustments

Adjustments must be made in the
two-chassis model so that the current
to each 6B4-G tube is 40 ma and the
current to the preamplifier filaments is
between 140 and 150 ma.

Adjust R7 to 400 ohms and RS to
about 7,000 ohms. Measure the current
in the plate circuit of each 6B4-G
individually, and by adjusting R9 and
R10 balance these two currents at any
convenient value between 40 and 50 ma.
Then adjust R8 until the voltage be-
tween termiinals 1 and 4 on the power
socket to the preamplifier measures 22
to 24 volts. Next recheck the 6B4 plate
current and by means of R9 and R10
adjust to 40 ma each. Again check the
filament voltage to the preamplifier and
adjust R8 to make this voltage 23 to
24 volts. Repeat the resistor adjust-
inents if necessary until the proper
currents and voltage are obtained.
Normally R7 is left at 400 ohms. Its
value can be changed somewhat if nec-
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N PART VII of this series we dis-
cussed the basic feedback-type
vacuum-tube oscillators suitable for
polyphonic electronic musical instru-

ments. This month we turn to negative-
resistance and resistance-capacitance
oscillators.

Negative resistance is easily visual-
ized as a cireuit property which exactly
disobeys Ohm’s law. Such disobedience
is not quite the heresy it seems, for
it takes place only in a figurative sense
under special conditions.

The primary example of the negative-
resistance oscillator is the dynatron,
first developed by A. W. Hull many
years ago. It employs a tetrode tube in
the circuit of Fig. 1. The grid is
grounded for a.c. and the screen-supply
voltage is higher than the plate-supply
voltage. The oscillator depends for its
functioning on secondary emission.

The potentials of the grid and screen
largely determine the number of elec-
trons which leave the cathode, but the

* Audio Consultant

This is one of twelve similar chassis
which make up the tone generators of
an instrument the author is construct-
ing. A Wien-bridge oscillator syncs
6 lower-octave neon tube oscillators.

plate voltage determines the speed at
which they travel, and of course the
velocity with which they hit the plate.
In any tube whose plate voltage is above
a certain minimum value, electrons
strike the plate with such force that
they bounce off it. The electrons which
bounce away from the plate are in a
sense emitted by it, and the sum of the
electrons emitted in this way constitutes
secondary emission.

B+

BIAS =

Fig.!

Fig.2

Fig. 1—The dynatron oscillator hookup.

Fig. 2—This is the transitron oscil-
lator circuit. It has high stability.

Part VIHI—More on
fone oscillators

By RICHARD H. DORF*

In a triode, the plate is the only
positive electrode, so the secondary
emission electrons all eventually return
to it. As a result, secondary emission
has no effect on total plate current. In
the circuit of Fig. 1, however, the screen
has a higher positive voltage than the
plate, so the secondary emission elec-
trons, seeking the most positive point
as a haven-—as they always do—are
drawn to the screen and pass through
it back to the power supply.

The amount of secondary emission
depends on how hard electrons from
the cathode strike the plate (assum-
ing screen voltage is constant), which
in turn is determined by the plate
voltage. And when the plate voltage is
above a certain minimum value, each
clectron from the cathode actually dis-
lodges from the plate several others, the
number depending on the plate voltage.
Thus—and this is the crux of the mat-
ter—as the plate voltage is raised, the
plate loses more electrons by secondary

(Continued on facing page)

ENGINEERED AMPLlFlER (Continued from page 29)

essary for proper adjustment. As these
adjustments must be made with the
amplifier on, the secondary of the out-
put transformer must be connected
either to a speaker or better to a 10-
watt, 4- to 16-ohm resistor during the
adjustment to insure that the trans-
former does not burn out.

Set the hum-balancing potentiometer
R11 for least hum. On the radio input
the hum level is more than 75 db below
maximum signal.

In the utility model R7 has a differ-
ent value than in the two-chassis model.
Set it at 780 ohms or better, then adjust
it to give an average 6B4-G plate
current of 40 ma.

Listening tests

Various versions of this amplifier
have been given long-range listening
tests using several erystal, General
Electrie, and Pickering phonograph
cartridges, disc recordings from many
sources, and AM and FM radio pro-
grams. Speakers have included an 8-

inch electrodynamic in a conventional
console cabinet, a 15-inch Jensen coaxial
in both the same cabinet and in a bass
reflex enclosure, a single 12-inch elec-
trodynamic in a bass reflex enclosure,
and a Klipsch speaker system. Listeners
have inecluded those with no musical
background or appreciation, musicians,
music lovers of all kinds, electrical and
electronics engineers, and rabid hi-fi
fans. The nearly unanimous conclusion
is “The best I have ever heard.”

Materials for Preamplifier

Resistors: 1—3,300, 1—5,000, 2—&,800, 3—10,000, |—
15,000, 5—22,000, 6—27,000, 8—33,000, 1—39,000, 1—

47,000, 1—62,000, 6—68,000, {1—75,000, 1—100,000,
9—150,000, 2—220,000, 1—270,000-ohm, |—}, 1—2.2,
2—3.3-megohm, 'p-watt; 1—100,000-ohm, {—2-meg-
ohm potentiometers.

Capacitors: 2—.000{-uf mica; 1—.001, 6—.005,

1—.0075, 2—.01, 2—.02, 1—.04, 3—05-uf, 400 volt, pa-

per; |—I10-uf, 450-volt, 1—I5-uf, 150-volt, 1—20-nf,

25-volt electrolytic.

Miscellaneous: 1—I125C7, I—14AF7 tubes and sock-

ets; I—23-position rotary, |—4-position, single pole,

switches; 2—phono jacks; 1—4-prong power socket;

chassis, hookup wire, assorted hardware.
Materials for Amplifier

Resistors: 1—4,700, 2—4,800, 1—10,000, 2—18,000,

3—82,000, 2—100,000, 2—270,000-ohms, 1—I, 2—4.7-
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megohm, i/y-watt; 2—250-ochm, 25-watt, 1—500-ohm,
25-watt, 1—7,500-ohm, 50-watt, with adjustable tap;
1—100,000-ohm potentiometer.

Capacitors: 2—.01, 1—.03, 2—.08-uf, 400-volt, paper;
|—16-uf, 500-volt, 5—20-uf, 450-volt, 1—25-uf, 25.
volt, 2—50-uf, 150-volt, I—100-11f, 150-volt, electrolytic.
Miscellaneous: 2—6SN7-GT, 2—6B4-G, |1—5U4-G
tubes and sockets; 1—435-0-435-volt 200-ma power
transformer with two &.3-volt windings and one
S-volt winding; 2—I10-h, 120-ma chokes; |—audio
output transformer (Acrosound model TO-250 or
equivalent, 12.5 watts, 5000 ohms primary impe-
dance); |—4-prong power plug: |—3-amp fuse and
fuse holder; |—phono input jack; 1—s.p.s.t. line
switch; chassis, hookup wire, assorted hardware.

Materials for One-Chassis Amplifier

Resistors: 1—3,300, 1—4,700, 1—5000, 2—6.800, 4—
10,000, 1—15,000. 1—27,000, 3—33,000, 2—68 000, 3—
82,000, 4-—100.000, 1—220,000, 4—270,000-ohm, I—I-

megohm, 1—2.2, 2—3.3, 2—4.7-megohm, !/;-watt; I—I,
|—2-megohm potentiometers; 1—1,000 ohm, 25-watt
with adjustable tap.

Capacitors: 2—.0001-uf, mica; 1—.001, 5—.01, 1—
.02, 1—.03, 1—.04, 2—.05, 2—.08-uf, 400-volt paper;
1—8, 2—I5, 1—50-nf, 150-volt, 5—20-uf, 450-volt,
electrolytic.

Miscellaneous: 1—6J5, 2—6SN7-GT, 2—4684-G, |I—
6SC7, 1—5U4-G, tubes and sockets; l—power trans-
former, 435-0-435-volt, 200-ma, with two 6.3-volt and
one 5-voit winding; |—output transformer (Acrosound
TO-250 or equivalent 12,5 watts, 5000 ohms primary
impedance); I—10-h, 120-ma choke; I-—s.p.s.t. power
switch; |—s.p.d.t. switch, |—s.p. 4-position, switches;
|—3-amp fuse and {fuse holder; 2—phono jacks;
chassis, hookup wire, assorted hardware.
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emission than the cathode supplies to it.
Plate current decreases (and may ac-
tually reverse). This is certainly in
contravention of Ohm’s law, which says
that as voltage is raised, current, too,
ought to rise. (Of course, screen volt-
age must always be higher than plate
voltage so that the secondary electrons
will go to screen and not return to the
plate.) Since effective resistance can be
defined as voltage divided by current
and since plate current decreases when
voltage rises instead of increasing as
it ought to, the plate resistance of the
tube is said to be negative.

Now let us see how this produces
oscillation. Initially, plate and screen
voltages are steady, as is tube current.
Now a small random pulse of Dplate
current passes through the tuned cir-
cuit to the supply. It causes a small
instantaneous voltage drop across the
tuned circuit, which makes the plate
voltage a little less positive. Because
of that, secondary plate emission drops
and fewer secondary electrons are
bounced from the plate and lost to the
screen—velocity of the primary (cath-
ode) electrons has momentarily de-
creased. According to the explanation
above, plate current then increases. The
increase in current passing through the
impedance of the tuned circuit drops
plate voltage even more and the action
snowballs until plate voltage and sec-
ondary emission are at a minimum.
This condition cannot remain in force,
however, because of the tuned circuit,
which has a high impedance only to a.c.
As soon as conditions become steady,
the impedance of the tuned circuit
starts to decrease. There is no longer
so much of a voltage drop across it and
the plate starts to go positive again.

As it does so, secondary emission
increases. This decreases plate current,
making the plate even more positive,
and again the action snowballs until
the plate is at maximum positive poten-
tial, with minimum current. Because of
the “fiywheel” action of the tuned cir-
cuit, the a.c. plate voltage peak exceeds
the quiescent positiveness and after the
peak starts to recede in the negative
direction, the entire cycle repeats it-
self.

This kind of oscillator has several
excellent points. It is, first of all, a 2-
terminal oscillator, meaning that only
the two ends of the L-C circuit require
connections. That eliminates the re-
quirements for a coil secondary or for
taps with consequent difficulty of ad-
justment. Second, it is a stable oscillator,
especially when oscillation amplitude
is kept low (easily done by adjusting
the grid-bias voltage). Third, vibrato
is easily applied to the oscillator by
superimposing on the grid bias voltage
a 5-8-cycle a.c. wave. This makes for a
pleasant combination of amplitude trem-
olo and frequency vibrato (the latter
hecause it varies the current through
the tank coil).

The tank circuit must have reasonable
Q because the circuit will not oscillate
unless the impedance of the tank cir-
cuit (approximately L/RC) is equal to
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or greater than the equivalent negative
plate resistance. In practice this is not
a difficult condition to meet.

Frequency and amplitude of the
dynatron are not entirely stable over
long periods, however, because they
depend on secondary emission which
varies among tubes of the same type
and which within one tube changes
with age. The transitron oscillator is an
improvement on the dynatron which
overcomes this disadvantage. Its cir-
cuit appears in Fig. 2.

Transitron oscillator

The transitron does not depend on
secondary emission and is more stable
than the dynatron. As shown in Fig.
2, the suppressor is biased negative and
the plate voltage is kept low. In the
quiescent state, a large number of the
electrons from the cathode are repelled
by the negative suppressor before they
can reach the plate; they go to the
screen. The first pulse of screen current
passes through the tank, across which

Fig3 = = Fig.4
Fig. 3—A germax.\ium crystal oscillator.

Fig. 4—A Wien-bridge oscillator that
is suitable for fixed-frequency uses.

there is a drop, making the screen volt-
age go in the negative direction. This
small negative pulse passes through the
capacitor C to the suppressor, making
it more negative. This stops more elec-
trons that would otherwise have gone
to the plate, passing them to the screen
instead. The additional screen current
causes additional drop across the tank
and makes the screen and suppressor
still more negative. The action snow-
balls until the screen approaches max-
imum negativeness, when the negative
buildup begins to slow down. When the
peak is reached, nothing is transmitted
through capacitor C to the suppressor,
and it begins to return to its quiescent
voltage, which is more positive than
the present state. The increasing pos-
itiveness causes fewer electrons to go
to the screen; the lower screen current
has a lower drop across the tank, so the
screen voltage becomes more positive.
The positiveness is transmitted to the
suppressor through capacitor C, and
again the action snowballs until the
suppressor is at maximum positive,
plate current is maximum, screen cur-
rent is minimum, and screen voltage is
most positive. Then the cycle begins
again.

As in the dynatron, oscillation am-
plitude may be controlled by applying
some negative bias to the control grid
(not shown in the figure), and vibrato
can be added in the same way. Stability
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of the transitron is excellent. Dr. Cledo
Brunetti of the National Bureau of
Standards reports that a well-designed
transitron will show a frequency change
of only .001% for a 33% change in
B-supply voltage to the screen. Sta-
bility of that kind is well worth notice.

The waveshape generated by either
of these oscillators is an excellent sine
when oscillation amplitude is kept fairly
low by adjusting the grid bias. At high-
er amplitudes it begins to distort, which
is desirable for certain musical instru-
ment designs, but frequency stability
suffers.

Crystal oscillator

Ordinary germanium crystal diodes
such as the 1N34 can be used as oscil-
lators without vacuum tubes because of
a negative resistance characteristic.
Such an oscillator is described ¢n page
47 of the October, 1949, issue of RADIO-
ELECTRONICS. It is not especially suit-
able for music use, however, as oscilla-
tion depends on heat within the crystal.
In addition, during this writer’s experi-
ments, three crystals (at a little less
than a dollar each) were ruined in
quick succession because the voltage
needed in order to make it oscillate was
greater than the crystal would take
without damage.

Another 1N34 oscillator is shown in
Fig. 3. This is a relaxation oscillator.
Since an excess of inverse voltage
across the crystal changes its charac-
teristic from positive to negative resist-
ance, at one point it has zero resistance.
Voltage is applied to the capacitor from
the supply. Because of the resistor there
is an R-C time-constant circuit and the
capacitor takes time to charge. When
it charges to the point where the erystal
exhibits zero resistance, the crystal
shorts the capacitor and discharges it,
whereupon the cycle starts over again.
Because of the fact that the resistance
of the crystal changes rather gradually
as it approaches the zero point instead
of breaking down suddenly as does a
neon lamp or gas tube (thyratron) the
output voltage is not a perfect sawtooth.

R-C oscillators

There are two principle types of R-C
oscillators, Wien-bridge and phase-shift,
though there is at least one other
employing a parallel-T network in the
feedback loop. Both are very stable
when correctly adjusted.

The Wien-bridge oscillator is the
most common type and is used exten-
sively in audio test generators. It re-
quires two tubes (or a dual tube), and
consists simply of a 2-stage audio feed-
back amplifier of the usual resistance-
coupled variety. Because two stages are
used, the plate voltage of the second is
in phase with the grid of Lhe first. A
Wien bridge connects these two points.
The resistors and capacibrs ¢f the
bridge are chosen so that a.c. ¢l only
one frequency passes through it with-
out phase shift, while all others are
shifted. The frequency whose phase is
not shifted is the only one which will be
fed back completely and is the fre-
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quency at which oscillation takes place.
Wien bridges are explained thoroughly
on page 44 of the August, 1949, issue of
this magazine, and on page 69 of the
March, 1950, issue.

Fig. 4 illustrates a Wien-bridge os-
cillator circuit used extensively by the
writer for fixed-frequency operation.
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Fig. 5—A phase-shift oscillator that
uses a 4-section phase-shift network.

The chassis in the photograph is a
bank of seven neon oscillators and con-
trol tubes for a new organ to be de-
scribed in a future issue. The eighth
tube is a 6SN7-GT in the circuit of Fig.
4, used as a master oscillator to syn-
chronize the six lower octaves.

The left section of the 6SN7-GT is a
cathode follower. The right section is a
grounded-grid amplifier whose cathode
is coupled to the cathode follower. For
stable sine-wave operation, the signal
fed back to the first grid through the

Wien-bridge phase-shift network RI1-
R2-C1-C2 should be just equal to the
original grid voltage, as in any feed-
back oscillator. Since the voltage loss
through the phase-shift network is ex-
actly 3 times, when R1 = R2 and C1 =
C2, the net amplifier gain should be
only 3. This is adjusted with R4, which
can be a variable resistor for test pur-
poses and may be replaced with a fixed
resistor later.

The phase-shift components can be
figured roughly by remembering that
oscillation will take place at about the
frequency at which the resistances and
reactances are equal. One megohm and
150 puf, for example, should cause os-
cillation at about 1,000 cycles.

The Wien-bridge oscillator is some-
what sensitive to changes in supply
voltages, especially when the gain of
the amplifier is a little more than opti-
mum. Changes in supply voltages may
change the gain, which will tend to
change the frequency of oscillation to
some extent. Changes of this kind and
changes in characteristics caused by
changing or varying the tuning com-
ponents are usually taken care of in
test generators with a small lamp in a
cathode circuit. For single-frequency
operation, however, that is not neces-
sary. In the 6SN7-GT oscillator on the

New Reproducing Curve for Disc Recordings

A reproducing standard for all types
of disc recordings has been announced
by the Audio Engineering Society. The
need for such a standard has long been
recognized by high-fidelity record fans
and broadcast engineers who were forced
to use complex equalizing networks
which had to be changed almost as of-
ten as the records they played. The
NAB (National Association of Broad-
casters) developed a standard curve
for recording in 1941 but many record-
ing firms found it hard to follow in
practice because of differences in studio
acoustics, microphone techniques, or-
chestral balance, and other production
problems. The net result of these diffi-
culties is that at least five high-fre-
quency preemphasis curves and four or
more crossover points are in common
use today. These may be combined to
make up twenty different recording
curves.

The reproducing curve shown in the

drawing is for use with standard 78-
r.p.m. discs, transcriptions, and 3315-
and 45-r.p.m. microgroove pressings.
Its tolerance is *=2 db. The crossover
point is set at 400 cycles as a compro-
mise between the 300- and 500-cycle
crossover points which have been wide-
ly used in this country. The curve
applies to points between the stylus
and the output terminals on the am-
plifier. If the response of the loud-
speaker system is linear, the curve will
apply to the entire playback system.
One of the advantages of this curve
is that it can be produced by two simple
R-C networks.

In a report in Audio Record, C. J.
LeBel states that the recording engi-
neer may use any characteristic he likes
as long as it sounds good on the stand-
ard reproducing system. He predicts
that most engineers will use a record-
ing characteristie curve which is the in-
verse of the new reproducing standard.
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chassis in the photograph a 20% change
in supply voltage varies the frequency
only about one-half tone. Under normal
line-voltage variations, the change in
piteh is insignificant. If used. in a par-
ticularly bad distriet where line voltage
is quite variable, voltage-regulator
tubes may be used in the supply.

The second R-C oscillator is the
phase-shift type. It is more stable than
the Wien-bridge circuit and is more
reliable at very low frequencies, for
which reason it is often used for gen-
erating the 5-8-cycle vibrato _signal. It
is diagrammed in Figs. 5 and.6. In Fig.
5 a standard voltage amplifier has its
output coupled to its input. through a
4-section phase-shift network. At one
frequency the reactahce of each capaci-
tor C will equal the resistance:of each
resistor R. (All R and C-values are
identical.) The phase shift in each sec-
tion will then be 45 degrees and the
total shift through four sections 180
degrees. The output at that frequency
is then in phase with the input and the
circuit oscillates.

Fig. 6 shows the vibrato oscillator
used in the Lowrey Organo. This ecir-
cuit is identical to that of Fig. 5 except
the phase-shift network has only three
sections. Each section must then shift
phase by 60 degrees. The formula for
calculating the components (derived by
the writer from the more complex basic
formulas) appears in the figure. In this
case the oscillation frequency is about
8 cycles. The second section of the 6SL7
is simply an amplifier to amplify the
vibrato signal before sending it to the
circuits it modulates.
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Fig. 6—Another phase-shift oscillator.

There is much more loss in the phase-
shift networks of Figs. 5 and 6 than
in that of the Wien-bridge- oscillator.
A medium-mu triode is therefore not
suitable. For a 3-section network a
high-mu triode such as the 6SL7 (one
section), 6SC7 (one section), or 6SF5
is appropriate. Oscillators with 4-sec-
tion networks may use the same tubes
or a pentode such as the 6SJ7 may be
found more reliable. In each case am-
plification should be adjusted (by choice
of cathode resistor) for minimum gain
consistent with reliable oscillation.

While all components of the phase-
shift network should theoretically have
the same value, fine tuning can be
provided for when the oscillator is used
as a musical tone generator by making
one of the resistors R variable over a
small range.

Next month we shall describe the
Thyratone, a solo instrument designed
and built by the writer, which readers
may duplicate.
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Audio Feedback Design

HE first four articles of this series
reviewed the general properties of
negative feedback, discussed a
method of design which is fairly
easy to apply, analyzed an amplifier
design, and (in the fourth article)
described a new design. We shall now
look into the solution of some problems
which oceur with more critical designs.
The design method deseribed in the
second article, which was to construct
the amplitude and phase responses
using simple templates, assumed that
there were always sufficient margins to
enable stability to be obtained. For
example, if the amplifier was in danger
of low-frequency instability, a coupling
capacitance could be increased or de-
creased to get the extra stability. This
was not stated explicitly, but as no
alternative was given, the reader was
confronted with this single solution.
This brute-force method is applicable
only up to a point which is reached
rather early. When you find that you
need a 4-uf coupling capacitor some-
where in the circuit it is time to get
worried, because the stray capacitance
to ground is going to produce some
headaches at high frequencies. We must
call up some design reserves. It is prob-
ably worth while using two small capac-
itors instead of one big one, because the
small ones are much easier to mount.
The design refinements considered
here include the use of extra capacitors
to permit the use of smaller capacitors.
For portable equipment the weight sav-
ing is often important, but this article
stresses the increased amount of feed-
back which can be applied with the
more thorough design.

3 ANV
cl %m R2 Epy

ez

R4 ﬁfcs

Iig. 1—Basic pentode amplifier hookup.
In the simple design a number of
conponents were not made to earn their
livings fully. These components were
the decoupling capacitors and resistors.
Using pentodes, there will be either two
or three of each to each tube, and we
can make them contribute to the sta-
bility as well as carry out their funda-
mental decoupling job. The basic cir-
cuit diagram which we need is shown
in Fig. 1. At moderate frequencies, say
1.000 cycles, the gain of this simple
amplifier stage is: gR1
where g is the transconductance of the
tube.
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Part V—Some design refinements in

amplifier circuits to improve fre-

quency response and give stability

By GEORGE FLETCHER COOPER

Forget for the moment the screen

and cathode cireuits: the plate load is

made up of R1 in series with the
parallel combination of R2 and C1(Ew,
is grounded to a.c.), so that the gain at
any frequency is:

R2
g<R1 TirjeCtxR2) T

) R1 + IEZ -|—_j(nfCl__Xle X R?_
8 1 4+ joCl X R2

R1 x R2

1+ joCl R1 + R2

—e(RI+R2) =7 = T x R2

I’m sorry about the mathematics, but
if you, and the Editor, will take just a
little more I'll try to keep away for the
rest of the article.

In logarithms, to express the gain in
decibels, we have:

The first term is the maximum gain,
at zero frequency. The second and third

gain = 20 log g (R1 + R2) 4 20 1og<1 BN

terms give the frequency response, and
the point to notice is that they have the
same expression (1 4 joCR) as we had
in the second article. We can therefore
use our standard curves for working
out the frequency response. All we
need is the pair of characteristic
frequencies:

w3 =1/C1 X R2

w2 = 1/C1[R1 X R2/(R1 + R2)]

w2 is the frequency at which the

response begins to rise: if R2 were big
enough the response would rise by 3 db:
wy is the frequency at which it begins
to flatten out again. Fig. 2 shows how
we construct the response. We take

R1 = R2 = 100,000 ohms.

Cl =1 uf,
giving w; = 10 (1/[100,000 x 10-6})
wo = 20

The curve marked ws is drawn with
the aid of the template described in the
second article, the 3-db line being set
at @ = 20. The template is then moved
across the paper to @ = 10 and turned
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over, It is not really necessary to draw
the curve marked o, but the dotted
curve can be obtained by sliding the
template parallel to the o = constant
lines to add the two curves. The minus
sign has been accounted for in turning
the template over. The phase curves are
shown in Fig. 3. Here I have not turned
the template over in drawing the w,
curve, because it makes the diagram too
big. It was turned over to get the differ-
ence curve shown by the dashed line.
The reader will see that this 6-db rise
in response gives a ‘“phase bump” of
18", midway on a log scale between the
two characteristic frequencies. Adopt-
ing my principle of determining signs
by common sense, it is clear that the
phase shift produced by this cireuit is
such that it opposes the phase shift
produced by a coupling capacitor, since
the amplitude response rises instead of
falls as we go down in frequency.
This circuit therefore tends to make
the phase margin bigger, although it
does so at the cost of the gain margin.

R1 X R2 .
AR »CIR2

RI & R2 0log (1 + joC1R2)

At » =20, however, we have gained

18° in exchange for 1.9 decibels. This

seems a worthwhile trade, since we can

always get more gain if necessary.

Cathode and screen circuits

Now let us turn to the cathode cir-
cuit. At very low frequencies C3 has no
effect. so R4 produces some feedback:
usually R4 produces about ¢ db of

2
=z 12
s 9
= . N
e TN w2
‘s‘+3 e
5 0 w)
g7 =
2 % -

/1

2.5 5 10 20 40 80
W (27T X FREQ IN CPS)

Fig, 2—The plate circuit frequency
response of the amplifier of Fig. 1.
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feedback in a pentode circuit. Approxi-
mately, the gain of the stage, consider-
ing only the effects of R1, R4 and C3,
will be:
gR1
1+ gR4/(1 + joC3 X R4)

This is not the exact expression, as
the g in the bottom line should include
various screen conductance and trans-
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Fig. 3—The phase-shift curves corre-
sponding to the curves shown in Fig. 2.

conductance terms, but the expression
given is as accurate as the normal tube
tolerances justify. At high frequencies,
the gain reduces to simply gR1, and
the response therefore is:

joC3 x R4
1+ 1+ gR4

14 joC3x ra (1 ERY

The two characteristic frequencies,
by comparison with the equations we
had for the plate circuit, are:

mw] — 1,/C3 X R4
ms = (1 4+ gR4)/C3 x R4

We can draw the responses in just
the same way as before, noticing that
the response starts to drop at w. and

Dopute 2 i TO GRID
R2 RI
o T

Fig. 4—A useful coupling circuit that
makes more negative feedback possible.

then starts to flatten out at w;. The
resulting curves are reflections of the
curves of Figs. 2 and 3 in the horizontal
axis. I shall not draw them, because
the reader can do this for himself. He
will also, I hope, see that if w; and ws
are chosen for the cathode circuit to
equal the plate circuit values, the over-
all response will be flat.

Finally, the screen circuit. For this,
if we have only R1, R3, and C2 to
consider, the gain is

gR1
14 a.R3/(1 4+ joC2 X R3)

where o. is the sereen conductance. This
effect is caused by feedback from the
sereen when it is not decoupled. Again
the response drops at low frequencies
according to the S-shaped character-
istie, with

gR1 1+ joC2 X R3

1+ o.R3 ° 11 joC2 X R2/(1 + o.R2)

The only disadvantage of this nice
expression for the screen circuit is that
you don’t know the value of ¢.. The

tube maker never tells you that, not
even in Europe. A rough value is quite
easily found, however. When the work-
ing conditions for the tube have been
settled, disconnect C2 and note how
nuch the gain decreases at 1,000 cycles.
Suppose that it is by a factor n. Then

=1+ 0. R3,and ¢, = (n-1) /R3. Then
you can calculate the response.

Using the three sets of curves we
have considered, we have the exact
stage response, except for some inter-
action terms which may be neglected.
We can choose the component values to
help us to get a higher feedback factor.
One word of warning, however: when
the screen is affecting the response, the
distortion starts to rise in a high-level
stage. Hold that screen down, if you
can.

Coupling networks

There is nothing more to be gained
from the tube circuits: we must use
K 2K 4K 8K 18K
r

o o) w3 w3
.
b [3
-
= I
g AMPLITUDE /RESPONSE
e
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18
21 ‘
\\ 4
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50 471 TS\
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w30 el
2 29 4
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- —d
1K 2K 4K 8K 16K
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Fig. 5—Simplified phase and amplitude
response of the network shown in Fig. 4.

more complicated coupling circuits if
we want more feedback than the design
seems to permit. Let us look at Fig. 4.
Take no notice of C2, and assume that
R2 is very large, about ten times R1.
As the frequency is reduced, the re-
sponse depends initially on C1 and R1,
but when the impedance of C1 exceeds
R2 the circuit degenerates into a simple
resistance divider. I will not do any
mathematics, but this circuit has three

10,

60

/

o yd
30, /
20 /

HUMP HEIGHT, DEGREES

o

3 6 9 12 15 18 2] 24
STEP HEIGHT, DECIBELS
2 4 i6

RATIO (/005

Fig. 6—The hump height in the phase .

characteristic of the Fig. 4 network.
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characteristic frequencies which, if they
are far enough apart, are:

@) = 1/C2(R1 + R2)
w2 = 1/C1(R1 4+ R2)
w3 =— l/Cl X R1

At w3 the response starts to drop, at
o2 it flattens out and at w; it starts to
drop again. The sort of curve we get is
shown in Fig. 5, which was drawn using
a linear cutoff template, not the exact
one. It will be seen that the phase is
about 60°, or less, down to a frequency
at which the response has fallen by
17 db. With only the conventional cou-
pling circuit the response has fallen
only 3 db at the 60° point. This ecircuit
therefore gives an extra 14 db of
possible feedback.

When we neglect the ) term, so that
we have an elongated S characteristic,
the phase is just the dotted hump. The
size of this hump depends in the ratio
of w3 to m2, and the top of the hump is
halfway, on a logarithmic scale, be-
tween w2 and wy. In Fig. 6 T have plot-
ted the hump height in terms of the
step in decibels. This curve is for the
smooth cutoff shown in the second arti-
cle. It is, in fact, an exact answer
instead of the approximate one obtained
by the straight-line approximation. The
curve of Fig. 6. is very useful in early
design calculations. Suppose we have
a b-stage amplifier. We can allow 30°
per stage and still have 30° margin.
Then the step is just over 9 decibels,
and we are free to apply 9 X 5 = 45 db
of feedback. From this beginning we go
on to calculate in more detail. A practi-
cal point is that C1 has no steady volt-
age applied, so that it can be a low-
working voltage type.

At high frequencies, as we saw in the
earlier articles, the tube capacitances
and strays begin to cause trouble. Fig. 7
shows the bare bones of a circuit which
does for high frequencies what the
cireuit of Fig. 4 did for low frequencies.
Here R1 is the normal plate load, C2
the normal plate capacitance, including
strays and the input capacitance of the
next grid. C1-R2 are the additional
components. For this circuit, as the
reader can check for himself, the
characteristic frequencies are:

o1 =1/C1 X R1
1

R1 X R2

1 R1 + R2
1

R1 X R2

cz R1 4+ R2

s —

w3 =—

At o1 the response starts to drop,
according to the “template” law. At
w: it starts to flatten out, having
dropped 20 log (1 4+ R1/R2) decibels.

At w3 it starts to drop again. The
shape is just that of Fig. 5, twisted
round, provided that w7 &« w2 & .
Typical values would be R1 = 100,000
ohms, R2=11,000 ohms, C1 = 20 uuf,
C2 =100 puuf, giving

w; = 100,000 (16,000 c.p.s.)
w2 = 100,000 (160,000 c.p.s.)
w3 = 5,000,000 (800,000 c.p.s.)

RADIO-ELECTRONICS for
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The step height is then 20 decibels,
and the phase hump rises to 55°. The
curve of Fig. 6 applies to this circuit,
too, except that the ratio scale is now
ms/wy. This stabilizing circuit is the
salvation of a good many amplifiers.

The feedback network

Finally, there is a network which we
can put in the feedback path itself.
Why are we troubled by instability?
Because the KB falls too quickly, al-
most invariably at the top end. The

8+
o

‘CZ —

)
R2 CI

Rl

Fig. 7—A modified plate circuit that
helps out the high-frequency response.

low end we can handle by ordinary
component changes, if necessary using
circuits of the type shown in Fig. 4. At
the top, if we cannot prevent K falling
rapidly, let us make B rise. Fig. 8
shows a way of doing this. At frequen-
cies in the working band the feedback
resistor is made up of (R1 4 R2). At
high frequencies it is just R1. This
makes the factor KB more nearly con-
stant. The characteristic frequencies
of this network are:
mp = 1/C X R1
1
A c RLx R2

Rl1 I R2.
and all our template tricks, and the
curve in Fig. 6, can e used again. 1
will not go into this in detail, because
any reader who has gotten this far in
designing an amplifier should be able

R2
Rl vV

[
Fig. 8—Use this circuit in the feed-
back for stability at high frequencies.

to satisfy himself about the application
of this network. I use this circuit for
final equalization of the response char-
acteristic at high frequencies, as well
as for stabilization. |

Of course it is simpler to omit these
circuits from an amplifier and allow
plenty of phase and amplitude margin
in the irterstage coupling circuits, but
then you have just an ordinary ampli-
fier., These refinements make the
difference between a really good job
and the common garden variety.

All the circuit methods described in
this article are easy to use once you
get a grasp of them. I find now that I
ean sketch Fig. 5 on the back of an
envelope with enough accuracy to give
a quick answer in the lab. But I must
have drawn this more than fifty times
in the office, too. The first time is sweat
and tears, but the fifty-first, a ten-year
old could do. The real problems arise
with positive feedback, which I hope to
discuss soon. In the meantime I plan to
deseribe a method of testing amplifiers
which is better than using the Nyquist
criterion.
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Rhombic Antenna for TV

Being a wideband antenna with gain
directly proportional to its size, a
rhombie is particularly useful in fringe
areas where set owners are more likely
to have enough space for one. A top
view of the rhombic is shown at a, the
side view at b, and a matching arrange-
ment at c. The table gives dimensions
of rhombics which will fit available
space.

TERMINATING RESISTOR
A

a LEADIN

Generally the rhombic antenna is
most suited for flat or gently rolling
country. It can be used successfully in
hilly terrain, but this requires some
adjustment of the height and of the
included angles of the antenna. Since
this is usually inconvenient, other types
of antenna are recommended.

Greater signal strength and less
noise pickup are obtained by tilting the
antenna with the lower end toward the
transmitter as shown at b. The tilt
angle becomes smaller as the antenna
size is increased. It should be between
10 and 25 degrees for the sizes shown.
Experiment to obtain optimum per-
formance on any one channel.

If metal poles are used, space the
side poles so they are at least several
feet froin the side corners of the an-
tenna. This precaution is not necessary
at the fore and aft ends. Do not use
strain type insulators at the fore and
aft as they introduce too much shunt
capacitance.

O TV XMITTER

TILT ANGLE
10-25°

The lower end of the antenna should
not be less than 9 feet above ground
and preferably should be 18 or 20 feet
high. H1 is the difference in height of
the two ends of the antenna and H2
(% of H1) is the height of the center
poles above the lower end.

To make the antenna directional, the
lower end should be terminated with
approximately 800 chms. A convenient

~
ANT WIRES
12-172”
=

INSULATORS

MAST

9‘MINIMUM

terminating resistance is made from
two 390-ohm, l-watt carbon resistor:
connected in series and sealed in a
waterproof container. Short insulated
leads are brought out for connecting
to the antenna.

To match the antenna to a 300-ohni
line, split 8 feet of the ribbon line at
the end which connects to the antenna.
Spread the ends to 1214 inches at the
point where they connect to the an-
tenna. Pull the line taut and fasten it
to the mast so the V slopes uniformly
toward the joined section. This con-
nection is shown at c.—Hoffman Service
Bulletin

Space (in feet) Antenna dimensions
(in feet)
Length Width [ L | D | W | HI l 1173
25 10 1125 |10l s
50 25 28 | 50 | 21 | 18 G
75 35 41 | 75 | 31 | 20 | 10
100 45 55 100 | 42 | 1¥ ]

TOOL FOR TV SERVICING

Particularly useful for TV servicing
is this tool made from a thin fiber or
plastic rod and a small piece of spring
steel which may be cut from a spring
out of an old lock or clock. Cut the rod
approximately 6 inches long as shown
in the drawing. Square the ends of the
steel and force it tightly into one end
of the rod so only 3 inch projects.
This makes a handy screwdriver-type
aligning tool. The blade is so small that
it has little or no effect on tuned
circuits. The insulated rod minimizes
hand-capacitance effects.

www americanradiohistorv com

Double the usefulness of the rod by
cutting a slot 2 inch deep in the other
end. When checking for intermittent or
noisy joints and components, simply
slip the slotted end over various leads

(SLUT SPRING STEEk.
[ i
I 'y 4

and twist gently. The slot will fit over
leads only 3 inch long—a feat impos-
sible with the bare fingers. There is no
danger of short circuits, shock, or
damaging components.—David Gnessin

¢ FIBER OR PLASTIC ROD
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Tester For 6-Volt Vibrators

A simple instrument that will test

nearly any auto radio vibrator the

service technician is apt to find

1118 simple vibrator tester will test

most of the vibrators encountered

by the auto radio service techni-

cian. On I>. 37 is a list of over

240 vibrators with the correct socket or
adapter to use in testing.

The instrument was built mostly of

salvaged parts. Some of them are not

the hest for the job but were used be-

cause they were available and would
perform satisfactorily.

The photos and diagrams of connec-
tions of the tester with its three sockets
(Fig. 1) and nine adapters (Fig. 2)
should make construction easy. The con-
structor may desire to use a larger cab-
inet and wire up the sockets directly in
the tester to eliminate the adapters.

The vibrator tester in use on a

service hench. Over

210 different brands

of auto radio vibrator can be tested by using the appropriate socket adapter.

Behind the panel view of the tester showing the layout of the components.
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By JAMES G. GREER

Some of the sockets are special and are
put out by Mallory as Kit No. SK1.

The input voltmeter should have a
range of 0-8 or 0-10 volts d.c. and the
output current meter a range of 0-50 or
0-100 milliamperes. In this tester a 0-10
ma meter was used with a shunt resist-
ance to extend its range to 100 ma. The
load resistance is 7,500 ohms rated at
50 watts. The capacitor across it should
be 4 to 8 uf at 450 to 600 volts. A paper
capacitor is recommended, although an
electrolytic capacitor was used in this
tester and is satisfactory. If an electro-
lytic capacitor is used, observe polarity
and check its leakage to guard against
misleading output current readings if
the leakage should increase.

The 3-pole double-throw switch that
transfers the secondary windings of the
vibrator transformer from synchronous
vibrator connection to rectifier tube for
testing interrupter types of vibrators
should have high-voltage insulation. As
the author had no suitable 3-pole switch,
two d.p.d.t. switches were used and a
nail covered with spaghetti was pushed
through holes in the toggles and =a
washer soldered to end of the naii op-
posite the head. This served to couple
the two switches together. The double-
pole double-throw polarity reversing
switeh is used to maintain proper polav-
ity when testing synchronous vibrators
and should be able to handle the high
voltage.

All circuits carrying the heavy-cur-
rent low voltage should be wired with
at least No. 14 wire or larger. The prop-
er value of vibrator or buffer capacitor
depends on  the particular vibrator
transformer used. A 15-amp fuse ix
used in the automobile type fuse holder
shown in the photo directly under the
voltineter and socket No. 1.

Either a storage battery or an A
eliminator may be used as a source of
power. If a storage battery is used, the
4-volt input required for the starting
test is obtained by connceting the bat-
tery clips to only two cells of the
battery.

Good vibrators will start at 4 volts
input and give steady output about 1:
to %2 less than the output current at 6.3
volts input. At 6 or 6.3 volts input good
vibrators will give steady output. If a
variable A-eliminator supply is used or
an extra storage battery cell is avail-
able an overload test may be made at
8 volts.

RADIO-ELECTRONICS for


www.americanradiohistory.com

Servicing— Test Instroments

In this particular tester, good syn-
chronous vibrators show output current
of 18 to 25 ma at 4.2 volts input and
28 to 45 ma output at 6 volts input.
Interrupter types will give less output
due to drop in the 0Z4 rectifier. In the
photo showing tester in operation, a
Mallory type 247 vibrator is shown in
adapter 6, and as is evident from meter
indications is passing the starting test
satisfactorily.

Some new vibrators will not start be-
cause of oxide on contacts. Start these
by connecting the vibrator running con-
nections in series with a 50-watt lamp
and 115-volt, 60-cycle source. Run it
for a minute or two and check every
half minute for proper operation in
tester. This procedure will usually get
the vibrator started.

Some original equipment vibrators
may have different base connections
than the replacements, so it is advisable
to check with the vibrator data put out
by the manufacturers. In making up the
adapters, use only the large size tube
bases, as the sockets will not fit prop-
erly into the smaller tube bases.

The list that follows shows which
brands of vibrator can be used with the
nine adapters and three sockets of the
tester. The list includes practically
every type found in auto radios.

NS$=NON SYNC

0-10v $2SYNC 0z4

0-100MA
+ 15A
0-8VDC IN
=8y DPOT POL
VIB TRANS LOAD RES
'y T5K/50W
450-".‘?3.
600V T <
2 3 3 4
2]
>
5
N—"% 1
Not o2 )
STD 4 PRONG STD 5 PRONG STD 6PRONG

BOTTOM VIEW OF BASE CONNECTIONS

Fig. 1—Circuit for testing all types
of 6-volt vibrators. The size of the
buffer capacitor depends on the type
of vibrator «transformer that is used.

Adapter No. 1.

MALLoORY: 852, 860, 870.

RADIART : 5303, 5333, 5335.

PuiLco: 38-9913.

ELEcTRONIC : EU3, 2689.

DELco: 8528, 8531, 1213671-732, 7237244, 7237245,
7237246, 7237247, 7237499, 7237500,
7237501, 7237600, 723%663, 7237664,
7237665, 7237666, 7238685, 7238829.

ATR: 335, 338, 345.

TurNER: T9, T9S.

NAaTioNAL UNION: 402.

Utan: NP487, NP45, NP480.

MEISSNER: 435, 436.

Socket No. 1.
DEeLco: part 5040000.
MALLORY: 1501.
MOTOROLA: part #3333.
RADIART: 5342ZM.

Socket No. 2.
DeLco: 8610, 8611, 8112.
ELectroNIc: EU4, 716.
MALLORY : 245, 245A, 270B, 271HD.
MotoroLA: 852, 942.
RADIART : 5409, 5413, 5416, 5601.
RCA: 11656, 80429-1.
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Adapter No, 2.

DeLco: 8504, 8505, 8506, 8508, 8510, 8523, 8524,
8525, 8526, 8527, 8529, 8530, 8532, 8533,
8634, 8539, 8540, 8541, 8643, 1209810,
1209811, 1209813, 1212966, 1213655,
1213881, 1215198, 1215909, 5040000,
5042240, 5043025, 5052378, 5052538,
5057220, 5061036, 17239123, 7239124,
7239439.

ELECTRONIC: 1703, 2041.

NATIONAL UNION: 404, 406, 408, 400.

OAK: V5105, V5133, V5179, V5193, V5337, V5359,
V5410, V5527, V5530, V5570, V5641,
V5745, V6248,

MALLORY: 294, 505P, 826C, 825C, 839, 859, 901M,
1100, 854, 507P, 853.

RADIART : 3260, 3262, 3264, 3782, 3741, 3806, 3815,
3842, 5300, 5301, 53088, 5314, 5320, 5320P,
5325P, 5326P, 5327P, 5330, 5331, 5340M,
5341M, 5342M, 5343M, 5501, 5503, 5515,

5516.

Urtan: NP4, NP49, NP490, NP485, NP484,
NP42, NP47, NP48.

Note: Many vibrators listed under adapter No. 2,
can be tested direct in socket No. 1.

Socket No. 3.

MALLORY : 298, 506P, 1502.
James: PJ4.

RADIART: 5324P, 5365.
TURNER: T4S.

Adapter No. 3

ATR: 508, 521, 530.

CorNELL-DuBILIER: D10, D25.

DeLco: 8612, 8621, 605666, 1209280, 1209282,
5037400, 5038055, 5039661, 5039757,
5040700, 5041245, 5053181,

ELECTRONICS : 2682.

James: PJ60.

MarLLorY: 245C, 273C.

MEISSNER: 704, T14.

RADIART : 3461, 3679, 4613, 4614, 45190, 5425.

TurNER: T54, T60.

UTtan : SP51, SP55.

Adapter No. 4.

MALLORY: 954.
UraH: SP633.

Adapter No. 5.

ATR: 527, 562.

CorNELL-DusILIER: D11, D21, D35 .

DELco: 8613, 8634, 5052525,

JamEes: J58A, J68P.

NaTionaL UNIoN: 600.

MALLORY : 246, 246A, 743.

MEISSNER: 712.

OAk: D-7, 32ZH, V5064, V5118, V5124, V5208,
V5269, V5369, V5413, V5645, V5670,
V5868, V6270.

RADIART: 4416, 4612, 5411, 5420P, 5421, 5435,
5439, 5610.

TURNER : T58.

Utan: SP66, SP646.

Note: To test Zenith original part No. 190-6 use
adapter No. 5 plus a wire clipped on pin
3(A) of vibrator and connect to A-plus
terminal post.

Adapter No. 6.
ATR: 523.
CorNELL-DUBILIER: D43.
James: PJ59.
MALLORY: 247.
RADIART: 5443, 3789.
DEeLco: 5053179, 8615.
MEISSNER: T08.
TurNER: T59.
Utan: SP6.

Adapter No. 7.

ATR: 507, 547.

CoRNELL-DUBILIER: D29.

DELco : 8622, 8629, 8630, 5041376, 5050050, 5050498,
5054500, 7233419, 7235951, 7236066,
7238525.

ELECTRONIC: 2092.

James: PJ62, PJ66.

MEISSNER: 726,

MaLLorY: 514, 716, 273D.

NaTtioNaL UNIoN: 500,

RADIART: 4504, 5426, 5429.

TurNEr: T62, T66.

UTtan: SP52, SP54.

Adapter No. 8.

ATR: 525, 537, 548, 561.
CorNELL-DUBILIER: D06, D54, DS05.
DeLco: 8617, 8628, 8632, 1213446, 1214832, 5053183.
ELECTRONICS: 2687,
James: PJ57, PJ63.
MaALLoORY: 249, 725C, 742,
MEISSNER: 719, 781.
RADIART: 4255H, 4414, 5406, 5605.
TurNER: T63.
UtaHn: SPT71, SP72.

Adapter No. 9.
ATR: 524, 564.
ELECTRONICS: 2107.
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CorNeLL-DuBiLier: D00, D07, D8, D38, D40,
DS20.

DELco: 8616, 8635, 8636, 8643, 5052869, 5053501.
James: J52, J66SP, PJ65.

MALLORY: 248, 748, 952W, 953W.

MEISSNER: 723, 780,

NaTtioNaL UnioN: 602,

RADIART: 5400, 5407, 5437, 5438.

TuRNER: T65.

Utan: SP62, SP640, SP641, SP645.

Materials for Vibrator Tester

Miscellaneous: |—7,500-ohm, 50-watt resistor; I—
.008-uf, 600-volt paper, |—8-uf, 600-voit, electrolytic,
capacitors; |—vibrator transformer; {—0Z4 tube
and socket; |—0-10-volt meter; |—0-100-ma meter;
1—3-pole, d.t. |—d.p.d.t., I—s.p.s.t. switches; I—I5-
amp fuse and fuse holder; |—4-prong, !—5-prong,
i—&-prong standard tube sockets; sube bases and
sockets for adapters; chassis, hookup wire, assorted
hardware.

TUBE BASES ADAPTERS SOCKETS
3 2 Net 2 3
(<]
Ty /
. !
4 !
STD 4 PRONG DELCO TYPE OFFSET
3 2 Ne2 2 3
| 7
. o e
4 ! | 4
STD 4 PRONG STD 4 PRONG

STD 6 PRONG

5

5 2

a3,

N°S

STD 5 PRONG

STD 6 PRONG

STD 5 PRONG

STD 5 PRONG MALLORY $5

Fig. 2—Adapter circuits that will take
care of all common vibrator types. The
sockets are shown in bottom view, and
the tube bases are shown in top view.
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Part X\1V —Receiver Refinements

N THE preceding chapters we focused
our imaginary microscope upon one
stage after another of the radio re-
ceiver as we made a careful and de-

tailed study of just what went on in
each individual unit; now it is time to
push our microscope aside and take a
long look at the receiver as a whole.

Such a perspective - restoring look

should do two things. First, it should
reveal the articulation, or joining, of
the various stages through circuit ele-
ments common to all. Second, it should
permit us to see the various refinements
of the basic receiver elements we have
been studying—refinements that often
embrace several stages in their opera-
tion and cannot rightly be said to be-
long to any one single portion of the
receiver.

HIVAC

AAA.

FILAMENTS

AND SET GND
Fig.2
I'ig. 1—Circuit in which the B-minus
connection is not the same as ground.

Iig. 2—In this circuit the B-minus is
connected to one side of the a.c. line.

The first element that we notice as
being common to the various tube cir-
cuits is the metal chassis upon which all
of them are ordinarily mounted. (A few
of the movre claborate receivers use one
chassis for the power supply, output
stage, and sometimes an audio stage,
while the remainder of the set is
mounted on a second chassis, the two
being connected together by cabled
leads.) In practically all receivers that
use power transformers, this chassis
acts as the ground for the set and a
connection between this chassis and the
earth is often recommended.

What is "ground”?

That brings us to a question: “What
is a ground connection, and why do we
have ’em?” Candidly, that is a question
easier asked than answered.

Suppose we first point out what a
ground s not. It is not necessarily the
point of the circuit to which B-minus is
connected, for B-minus is often con-
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By JOHN T. FRYE

nected as shown in Fig. 1 so that we
may use a portion of the B-voltage for
negative grid bias on the output tube.
In Fig. 1, the plate current flow through
resistor R2 leaves point A negative with
respect to the grounded cathode, and
this negative voltage is transferred to
the grid through R1.

Neither in this day of grounded-grid
amplifiers, cathode-followers, ete., can
we say that it is the part of the circuit
to which any one tube element such as
the cathode or filament is connected. We
are not even safe in assuming that it is
the chassis itself, because in a.c.-d.c.
sets the set-ground is actually one side
of the power line, as is shown in Fig. 2;
and the underwriters will not permit
the use of the chassis as a set-ground
unless it is completely protected from
any possibility of being touched by the
user.

Since the chassis is usually anchored
in the cabinet with exposed bolts, it is
simpler to use a common ground lead
for all the circuits of the receiver but
to isolate this lead from the chassis it-
self. Both the chassis and this isolated
lead are employed as grounds, for while
B-minus is usually connected to the lead
and most of the bypass capacitors are
returned to it, the various shields of the
receiver are grounded to the chassis
proper. The two grounds are usually
connected together by a %4 -megohm re-
sistor bypassed by a capacitor of around
0.1 to 0.25 pf.

The a.c.-d.c. receiver also knocks into
a cocked hat the definition of a ground

— e

N7vaC =0 —
s ¢
T 22 H

POWER TRANS
F b
IFig. 3—Capacitance ground circuit for
an a.c. and for an a.c.-d.c. receiver.

as being “a point of the circuit to which
an earth ground may be connected with-
out creating any disturbance.” If you
connect an earth ground to a hot-chassis
a.c.-d.c. set, and if the line plug is
inserted in the wall socket so that the
ungrounded side of the light line is
connected to the chassis, there will be
considerable disturbance in the few mil-
liseconds before the house fuses melt!
Perhaps it is best to say that a re-
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ceiver ground is made up of all of those
points of the circuit that are intended to
be at zero signal potential at all times,
and is the reference point from which
all tube potentials—bias, screen, sup-
pressor, plate, and cathode voltages—
are measured. While it may or may not
have an actual d.c. conducting connec-
tion to the earth, it ordinarily has a
capacitance path the ground, as is
shown in Fig. 3.

At “a” we have the a.c. input circuit
of a transformer-type receiver. Capaci-
tors Cl and C2 connect from each side
of the power line to the receiver chassis.
Since one side of the line is always con-
nected to the earth, that means that the
chassis will always be grounded through
one capacitor or the other, even though
a wire is not run from the chassis to the
earth. In the same way, at “b” of Fig. 3,
a capacitor directly across the line in-
sures a similar connection to the earth,
no matter which side of the line may
happen to be connected to the set-
ground of an a.c.-d.c. receiver.

All the tube circuits share a single
ground connection to provide a common
footing that permits easy transfer of
energy from one stage to another. With-
out such a common connection, the re-
ceiver would be like a bucket-brigade in
which the members were all wearing
roller skates; a man trying to pass a
bucket of water in one direction while
his feet are going in the other—a very
low transfer efficiency!

Consider Fig. 4. We want to transfer
the voltage developed across plate re-
sistor R1 to grid res‘stor R2. Coupling
capacitor C offers one path for this
transfer, but we know that electricity
refuses to leave home unless it has a
round-trip ticket. A return path must
be provided before energy can be trans-
ferred. The two grounds, which are both
soldered to a common lead or the com-
mon metal chassis, provide just such a
path, as indicated by the dashed line.

It might seem that since the chassis
is serving as a connecting link between
all of the stages and since all of the
various signals are passing from one
stage to another through it, there would
be vast intermingling and confusion
caused by this sharing of a common
path. Two things prevent this: first, the
ground of a receiver always has an ex-
tremely low resistance; and currents
passing through it encounter practically
no impedance to dam their passage, and

RADIO-ELECTRONICS for
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so permit them to build up individual
potentials. Second, this ground always
has some connection with the earth, and
the earth has an infinite ability to ab-
sorb an excess of electrons or to supply
a deficiency of them. Since a voltage is
always produced by too many or too few
electrons, this neutralizing earth-ground
will prevent any such voitage from
developing.

AVC

8+

CURRENT
METER

Fig.5

Fig. 4—The broken line indicates how
the chassis makes a complete circuit.
Fig. 3—A simple form of tuning meter.

It is as though we had several high-
pressure streams of water shooting into
the Atlantic Ocean on this side and an
equal number of high-pressure pumps
drawing water out of the English Chan-
nel. While we could say that water was
being transferred across the sea, no cur-
rents could be traced from one pump to
another across the vast expanse of
water. In the same way that the
streams of water are all reduced to
zero-pressure value in the ocean, so are
all signals reduced to a common zero-
potential figure for their passage
through the ground leads of a receiver.

Tuning indicators

A good service technician listening to
a receiver that is slightly off-tune is
affected in the same teeth-on-edge way
that many people feel when they hear a
piece of chalk squeaking on a black-
board. The better the selectivity of the
receiver, the greater is the impairment
of tone caused by improper tuning. To
avoid this trouble many receivers are
equipped with devices to indicate visu-
ally when the set is tuned exactly to a
station.

A simple form of such indicator,
diagrammed in Fig. 5, consists simply
of a current-indicating meter in the
plate circuit of a tube whose bias is
controlled by the a.v.c. system. As we
know from our study of the last chap-
ter, when the receiver is tuned to a sta-
tion, the a.v.c. voltage goes up and the
plate current of the tubes controlled by
this voltage goes down. The full a.v.c.
voltage is developed when the receiver
is tuned to the exact center of the trans-
mitted carrier; so when our plate-cur-
rent meter indicates minimum current
we know that the receiver is tuned
exactly to the station. There are many
variations of this basic idca: the meter
may read the plate current of two or
more controlled stages; it may be placed
in the cathode circuit; it may be used in
conjunction with a bridge circuit so that
it will read forward instead of back-
ward to indicate maximum carrier
strength, etc.; but the principle remains
the same.
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Photo A—A push-button tuning assembly such as the one diagrammed in Fig. 10.
The treble and bass tone controls are mounted on the push-button assembly.

The electron-ray tube, such as the
6U>5, is an electronic tuning indicator
that has always struck the writer as
being one of the most beautifully simple
and workable inventions ever produced
by the radio engineers. It consists of,
first, a triode tube and, second, within
the same envelope, a funnel-shaped
“target,” the inside of which is coated
with fluorescent material that glows a
bright green whenever and wherever
electrons from the cathode strike it.
Fig. 6 is a simplified drawing of this
construction.

Fig. 7 shows the circuit of the elec-
tron-ray indicator. The target has about
250 volts applied to it and attracts
many electrons from the cathode. The
plate of the triode is fed from the tar-
get voltage through a 1-megohm resist-
or, so the actual plate voltage varies

with the plate current. This plate cur-
rent is controlled by the a.v.c. voltage,
to which the grid of the triode is
connected.
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Fig. 6—An electron-ray tube structure.

P’hoto B—This is what can happen when the set owner tries to do his own
repairs. This tuning assembly was not run over by a tank, but was brought
to a service shop for repairs after its owner had tried to align it himself.
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As shown in Fig. 6, a little “finger”
is attached to the triode plate, and is
located between the cathode and the
target. When the voltage on the plate—
and consequently on the finger—is less
than the target voltage, the compara-
tively negative voltage develops an elec-
trostatic field about the finger that
shields a portion of the target from the
electron stream and so produces a

IMEG +250v

TRICDE PLATI

AVC

I"ig. 7—Circuit of the indicator tube.

widge-shaped shadow on the glowing
c.reular target face. When the a.v.c.
voltage increases as a station is tuned
in, the plate current of the tuning-eye
triode decreases, and the triode plate
voitage approaches nearer and nearer
the target voltage. This means that the
interfering field about the finger grows
weaker, and the shadow becomes nar-
rower. All the customer has to do is to
tune for the narrowest shadow, and he
will be sure that his receiver is eor-
rectly tuned.

Down through the years the rvadio
engineers have been guilty of contrib-
uting to the laziness of the radio uscr.
When the radio owner complained about
having to tune three separate dials, the
engineers gave hi  single-dial control:
when the owner, with tin ear, was un-
able to tune his receiver properly by the
<ound of it, the engineers provided him
with a tuning indicator that he could
watch. But still he was not satistied; he
slill had to turn that one Lknob and
wateh that tuning indieator. That was
too much work, he said. The radio engi-
neers reached for their slip-sticks and
came up with automatic tuning. Then
all the customer had to do was to push
a button and the receiver was automati-
cally tuned to the station he wanted.

There are about as many methods of
sutomatie tuning as there are ways to
cook an egg, but all of the methods
may be labeled either mechanical or
clectrical.

The purely mechanical systemn is well

TUNING CAPACITORS
DIAL
CAMS
LOCKING DEVICE

&Y 0/ rolLew
i v 5.'Iz"-_-
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s

L

I'ig. 8—O0ne type of arrangement that is
used for mechanical push-hutton tuning.

represented by the example diagrammed
in Fig. 8 The shaft of the tuning capac-
itor has heart-shaped cams mounted on
it and arranged so that they may turn
on the shaft but can be locked in any
desired position. Associated with each
cam is a lever that forces a roller
against the edge of the camn and pushes
dirvectly toward the shaft. Under this
condition the cam and the tuning capac-
itor shaft rotate until the roller comes
to rest in the V of the cam. By position-
ing the cam on the shaft so that this “at
rest” postion tunes in a desired station,
that station can always be tuned in
simply by shoving the lever that works
the cam. As many stations can thus be
set up for automatic tuning as there
are cams.

A kind of “mule” system of mechan-
ical tuning that is part mechanical and
part electrical consists of a tuning
capacitor that is turned by a small
reversing electrical motor. In this sys-
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Fig. 99—\ circunit for electrical push-

button tuning. ¥Xach button connects a
pair of capacitors to the tuning coils.

tem movable contacts on a broken slip
ring are employed so that when one of
these contacts is activated by a push-
button switch, the motor turns the tun-
ing capacitor in the proper direction to
bring the break in the slip ring under
the contact, at which point the motor
stops. By placing a contact at the prop-
er point so that when the motor stops
turning a desired station is exactly in
tune, automatic tuning is had. As many
stations can be set up as you have con-
tacts and associated push buttons.

All-electriec push-button tuning,
though, is the most popular. In one
version of this system, the ordinary
coil-and-variable-capacitor combinations
that tune the oscillator and input cir-
cuits are switched out of the circuit and
are replaced by coils that are tuned by
pairs of semivariable capacitors, any
one of wich may be connected across the
respective coils by push buttons, as is
shown in Fig. 9. Note that each push
button connects a different capacitor
across the oscillator coil secondary and
another across the antenna coil second-
ary. By preadjusting each pair of
capacitors to tune in a particular sta-
tion, the push buttons can be used to
select those stations at will.

A variation of this method is dia-
grammed in Fig. 10 and is shown in
Photo A. The difference lies in the fact
that slug-tuned coils are switched across
a fixed-tuned cireuit in the oscillator
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section to adjust the oscillator to
different frequencies. At the same
time, preset semivariable capacitors are
switched across the input secondary as
was the case in Fig. 9. The claimed ad-
vantage of this system is that the slug-
tuned coils are a little more stable than
the semivariable capacitors used to tune
the critical oscillator frequency in Fig.
9. Since inductances in parallel have
less inductance than either of the
branches, it is easy to sec why parallel-
ing the fixed-tuned circuit of L and C
that is resonant below the broadcast
band, with adjustable inductances, will
permit the oscillator to be set to any
desired frequency necessary to tune a
broadcast station. Photo B shows what
can happen when a set owner tries to
fix his own push-button tuning. (He
must have used the Hammer method.)

We have barely seraped the surface
of the subject of automatic tuning sys-
tems. For an exhaustive discussion of
the subject, the writer recommends the
Technical Manual published by P. R.
Mallory and Company of Indianapolis.

Another gimmick

One of the circuits that the blos-
soming service technician is sure to run
into is the tone control. Even many of
the smaller midget sets have them, and
there is hardly a set with more than five
tubes that doesn’t.

The simplest of tone controls is a
capacitor in series with a variable re-
sistor. The capacitor by itself lets the
higher frequencies pass more easily.
and the resistor controls the amount of
the highs that are passed. If this com-
bination is connected between the sig-
nal and ground, more low frequencies
than highs will reach the speaker, and
the low notes will seem stronger.

More elaborate tone controls use a
stage that will amplify the low or the
high frequencies, but not the sounds
in the middle range. By making the
gain of such stages variable at both
ends of the audio spectrum, we get a
neat way of controlling the sound that
finally reaches the speaker.

REGULAR TUNING COIL
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Fig. 10-—Another type of push-button
tuner circuit. This one switches slug-
tuned coils across the oscillator coil.
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OW you've kissed your bride

goodbye and are ready to open

up your new radio-television

repair shop for the first time.
Bright tube cartons grace the shelves;
unblemished and uncursed test equip-
ment stares at you from the bench.
The ink on the framed diploma is only
slightly dryer than that on the
mortgage in your pocket.

You think your big problem is fix-
ing radios? Get the idea out of your
head! If you are reasonably well
trained and have a knack for the work,
experience will iron out technical dif-
ficulties. Your real problem is the cus-
tomer, the most important person in
your business life from now on. How
you handle each and every customer
will decide whether you make a living
or make a success.

Radio repair is a personal service
business that puts you in direct con-
tact with practically every individual
who brings you a job. When a man
brings in a set and tells you the power
tube is dead, give him a sympathetic
hearing—even though you can tell the
filter capacitors are open as soon as
you turn it on. One diplomatic way to
handle this is to say that it sounds like
the filter capacitors might be bad too.
Even the biggest egotist who knows
everything about everything generally
falls in with this.

At the other end of the scale is the
guy who says that the only thing he
knows about a radio is how to turn it
on. This tired old joke must have
turned up about the time the tenth
home receiver was put on the market,
and you might as well be resigned to
hearing it often, You may not be able
to guffaw after the tenth time, but
at least make a passable grin. This is
a trade secret.
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Ninety - five percent of
your customers are the
nicest kind of folks. They
will be friends if you give
them half a chance, and
they trust you to give them
a good job at a fair price.
Much vicious propaganda
has been out against the

electronic repair trade in
the past few years—it is
said to be very easy to qune
people about such repairs,
and that repairmen have
taken advantage of their
customers. Every service
technician knows this is not
true! If a man gets a repu-
tation of finding that practically every
set needs a complete overhaul at a high
price, the word soon gets around and he
is looking for a new location.

The very best advertising you can
get is from satisfied customers advising
their friends to come to you. You and
every radioman are customers—you
have to buy groceries, get shoes re-
paired, and have clothes cleaned. Do
you go back to the butcher who con-
sistently weighs his thumb or passes
off the bony cuts on you? Or the garage
that doesn’t help your car much, but
ruins your pocketbook? Or the watch-
maker who’s so grouchy that you're
afraid to say good morning because
he’ll tell you just what is wrong with
the morning? The golden rule still
works. Treat your customers the way
you want to be treated, and you can’t
g0 wrong.

Mice in the set

Some sets get into peculiar places.
You won’t be in business long before
you get one that has been a mouse nest
and is well plastered with droppings
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Diplomacy will help you get pleased customers.

under the chassis. If you have a queasy
stomach, put these aside until your
last meal has digested.

Or the set may be infested with very
much alive bugs. Put it in the back
room and spray well with DDT. Othexr-
wise they may get started in your shop
and go home in other sets. Housewives
don’t like that. But if you want the
guilty customer to come back, don’t give
him a lecture on sanitation. Just clean
up the mess and remember that the
radio repair business is a wonderful
occupation to be in.

You are in business primarily to
make money. If a set has a couple of
tubes that are weak but still operating,
sell the owner on buying new ones.
There are two procedures. You can put
in the new tubes and show him how
well the set works, then say “Mr.
Blank, your radio has a couple of weak
tubes. I put in new tubes to show you
how it operates with them. in. How-
ever, you could get along for awhile
with the old ones.” Nine times out of
ten he will say, 0.K., leave them in. Or
you can leave the old tubes in and
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demonstrate the radio, then tell him
about the weak ones. He sees the radio
playing and it looks like a chance to
save some money. In most cases he will
decide to wait a while about replacing
the tubes.

Often an old set is brought in, sowme-
times a spare that is used in basement,
barn or kitchen. When you have fixed
what is immediately wrong, you notice
that maybe the speaker rattles, there
is a loud hum, or possibly an inter-
mittent condition. The customer has
probably noticed these things too, but
in many cases he doesn’t care. The
radio iy just to make companionable
noisex, and he doesn’t mind pounding
on it occasionally to make it play. So
it is a good idea to get an O.K. before
following your natural inclination to
get it in good shape.

show which way the field is connected.
With a PM speaker, the ohmmeter test
from rectifier cathode to output plate
should give a sharp click, which gives
you reasonable assurance that the out-
put transformer and voice coil are all
right. If the set has a power trans-
former, check rectifier plate to plate
for proper high a.c. voltage, and leave
the set turned on for about five minutes.
A shorted power transformer will sizzle
and smell within this length of time.
Work the speaker cone in and out and
see if it rubs. Test all the tubes, and
check the continuity of the volume
control and i.f. transformers.

This gives you a rough check on the
major components in a dead set. It
sounds like a big job, but you can do
it on the average set in ten minutes
and save yourself a lot of grief, You

\\\\
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Some kinds of bugs in the circuit must be eliminated with a little insecticide.

Make a good estimate

Which brings us to estimates. Most
people want to know how much it will
cost before they have an old set over-
hauled. If you dig out everything that
is wrong, you are in the hole ninety
percent for the labor required to fix
it if they don’t want the repair job. If
yvou refuse to make estimates you are
bound to lose a lot of work and cause
some ill-feeling. There is no easy solu-
tion; each case must be handled on its
merits. If the set is obviously very old
and beat up, most of the components
are in a critical condition. It is best to
turn down this kind of job.

If the set looks pretty good, make a
rough estimate. Pull out the rectifier
tube and make an ohmmeter check
from cathode to plate for a short in
the B-supply. If the speaker has a field
coil, try for continuity from the recti-
fier cathode to output tube plate—this
gives you a check on both field and
primary of the output transformer. If
the speaker field is in the B-minus
circuit, check rectifier plate to ground
—a DMallory Technical Manual will

should make a charge for your time if
the customer does not want the set re-
paired. Make your estimate high
enough to cover yourself—within rea-
sonable limits—then stick to it, even
if you have to go in the hole due to
some unforeseen trouble.

Sales on the side

After you have been in business a
while, you will probably expand into
selling. Your satisfied customers are
the best possible prospects, because
you have the first chance at them when
they bring in a set past fixing. Once
you get a taste of the profits from
selling, it is easy to overemphasize this
part of your business, try for the easy
buck, and let your service work slip.
If you fall into this trap, you will
sometimes advise a customer that it is
cheaper to buy a new set, and he
will go down the street and get his set
fixed for three dollars. Service work
is the foundation of your business, be-
cause practically every store in town
sells recetvers. Selling is a profitable
sideline—and that is all it should be
in a reputable service shop.
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Many customers will ask vou which
is the best brand of radio. I suppose
every repairman has a favorite brand,
but keep quict about it. You will cer-
tainly get very little guarantee work
from the merchant whose line you
knock, and most people are fishing for
a compliment when they ask you if
their set is a good one. It pays to be
diplomatic even if they do have a
clunker. After several years of work-
ing on them all, you will probably find
that the best brand of receiver is large-
ly a matter of taste. Some manufac-
turers emphasize appearance, some
low cost, sensitivity, tone, or other fea-
tures. Different segments of the public
gravitate to what appeals to them (you
have your own prejudices, too!) and
the repairman’s job is simply to fix
them all to the best of his ability.

Remember your customers

One of the most ticklish problems of
good customer relations is to remen-
ber names and faces, especially in a
small town. Even though you only see
the average customer every year or
two, he expects you to remember him
and what was wrong last time. Some
fellows have a trick memory that
makes this easy, but most of us have
to work at it. It isn’t too hard to re-
member the set, because you worked an
hour or so on it, and you can refresh
your memory on the details from your
card file. But you only get a few fleet-
ing glances at the customer’s face,
usually when your mind is on another
job.

You will find some people easy to
remember; a peculiarity of appearance,
speech or manner makes a lasting im-
pression on you. Others have an
anonymity that makes them difficult to
recognize after three or four meetings.
Always take a good look at the cus-
tomer and write down his name and ad-
dress. If possible, associate his name
with another object with which you
are very familiar. For instance, if a
man named Ford comes in, tie him in
mentally with the famed flivver.

It helps to write down the name on
the chassis or bottom of the set. If
the name escapes you later, you can
stall around until you get a look and
see who it is. The knack of remember-
ing people is very useful; if you get
good enough, vou can always run for
office when things get tough in the
repair business.

Friendliness, above all else, will be
the key to your success. Give your cus-
tomer a friendly smile and a cheerful
hello when he comes in, even if it takes
a little effort sometimes. People always
like to do business in a shop where they
feel their business is appreciated.
What'’s more, your customers will ac-
tually have niore confidence in you if
vou are pleasant with them. But don’t
just make with a chorus-girl smile. Be
sincere. You will soon find that this
makes your own work much more pleas-
ant, too. If you follow these simple
rules, you will have a better business
and many satisfied customers.
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Radio and TV Service Review

Some circuit features of Philco’s

1951 line of television receivers

HE a.g.c. system of the 1800 and

2100 series consists of a variable

type of delayed a.g.c. voltage. The

variable-delay a.g.c. is obtained by
applying a positive voltage to the cath-
ode of the a.g.c. rectifier section of the
12AU7, as shown in Fig. 1. The a.g.c.
plate is returned to ground. Since the
cathode is positive with respect to the
a.g.c. plate, there is no a.g.c. action
unless the incoming signal is strong
enough to overcome the delay voltage.
The positive voltage is obtained by a
voltage divider in which the contrast
control is one leg. When a weak signal
is being received, it is necessary to
turn the contrast control clockwise, to
maintain contrast. This increases the
positive delay voltage applied to the
a.g.c. rectifier, thus preventing a.g.c.
action when receiving weak signals,
where all possible r.f. and i.f. gain
capable in the set is needed.

The delay voltage does not affect the
video detector action, because the volt-
age is applied to the cathode, and the
video detector plate (control grid acts
as plate) is returned (through a choke
and resistor) to the same d.c. potential.
When a moderately strong signal is
received, it is necessary to turn the
contrast control counterclockwise, thus
reducing the positive delay voltage. The
a.g.c. voltage may be very readily
checked with a 20,000-ohm-per-volt-
meter connected to pin 3 of the ALIGN
test jack. The a.g.c. action is relatively
fast; the a.g.c. filter circuits do not
contain a larger capacitor than 0.22 uf.

The variable-delay system incorpo-

*«Television Field Service Engineer, Philco Cor-
pora on.
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Fig. 1—7The variable delay a.g.c. cir-
cuit of the Philco 1800 and 2100 series.
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rates a sound a.g.c. boost. A portion of
the voltage developed in the FM detector
sound section is used to cancel out a
portion of the positive delay voltage
when a strong signal is being received.
This results in full a.g.c. action on still
stronger signals. This negative voltage
from the FM detector not only cancels
the delay but boosts the a.g.c. voltage
as well. Thus the system provides flat
a.g.c. action over a large range of re-
ceived signal strengths.

Balanced beam

In the ordinary type of deflection
yoke the deflection winding is wound in

NON-SYMMETRICAL LINES OF FORCE ~ SYMMETRICAL LINES OF FORCE
NO DISTORTION

ELLIPTICAL DISTORTION

G

11

Fig. 2—The tapered deflection coil at
right produces uniform field, thus re-
ducing distortion at the edge of screen.

a symmetrical fashion around the neck
of the tube. It was found that in nor-
mal sweep action the electron spot was
distorted at either extreme of the de-
flection range. This distortion took
the shape of a change in electron spot
characteristics from a normal, rounded,
well-focused area to a elliptical shape.
This variation in electronic spot shape
was due to the nonsymmetrical mag-
netic field produced by the deflection
coil. It was found that while some dis-
tortion of the electron spot also oc-
curred because of curvature of the
cathode-ray tube face and because of
the relatively longer path at the sides
of the screen, this was negligible com-
pared to that introduced by the non-
symmetrical magnetic-deflection field.
This was corrected by winding the hori-
zontal deflection coil in a tapered man-
ner as viewed in cross section. See Fig.
2. With this new winding procedure a
uniform field was produced. Thus, in the
new 1800 and 2100 series good focus is
obtained all over the screen surface.
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By DAN LERNER*

Sync circuit

The new sync circuit (Fig. 3) as
used in the 1800 and 2100 series in-
corporates a triode section connected
as a diode and used as a noise gate
tube or noise limiter. The partial sync
separator half of a 12AU7 functions

470 PLATE OF IST VIDEQ AMPL

17212AVT  12212AU07
PARTIAL SYNC SEP_DIODE NOISE
(CATH FOLLOWER)  GATE

17212AU07
SYNC SEP

6.8MEG 25y  TOSYNC IN

+130- 170V
1F 8+

Fig. 3—The new cathode-follower sync
circuit in Philco 1800 and 2100 sets.

as a cathode follower and does not give
any amplification but affords good iso-
lation and passes the composite video
signal on to the sync separator half of
a 12AU7. The signal is positive at this
point. The plate of a noise gate tube
is connected to the i.f. strip B-plus feed
point so that any variations in i.f. B-
plus value are reflected as changes on
the plate of the noise gate tube. The
39,000-ohm resistor from the plate to
ground drops the plate voltage to about
8. A negative grid bias of -5 to about
—10 volts is fed back to the partial sync
separator from the sync separator grid
to aid its grid limiting action. The
diode noise gate acts as a variable gat-
ing tube whose ability to conduct will
vary directly with the received signal
and the a.g.c. developed. If a strong
signal is received, the a.g.c. voltage
developed increases. This increases the
negative bias on the i.f., which causes
less plate current to be drawn and thus
causes a higher B-plus voltage. This
is reflected as a higher positive voltage
at the noise gate plate which kicks the
operating level of the diode to a higher
value and thus allows a higher level of
sync signal to be fed to the sync sepa-
rator. When a weaker signal is received,
the a.g.c. voltage developed is low and
the B-plus voltage also is lower. Thus
the plate of the diode noise gate is less
positive and cuts off more easily than
previously. Any noise in the region
above the positive sync pulse will not
appear on the sync separator grid,
since the diode will cut off before the
noise level is reached. This gives the
picture better sync stability on weak
signals and reduces the effect of noise
on the sync.
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RELAYS

LECTRIC relays are among the
most fascinating subjects that a
radio man will encounter in the
pursuit of his hobby. They can be

used all the way from simple local
switching of a heavy current to selecting
and operating complex functions from a
control point located many miles away.
A relay in its simplest form is an
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Fig. 1—A diagram of the simplest form
of relay showing how it is constructed.

electromagnet, composed of a core of soft
iron with a coil of insulated copper wire
wound around it. At one end is an arma-
ture of soft iron mounted on a hinged
support in such a way that the arma-
ture is attracted to the core when the
electromagnet is energized. The free
end of the armature carries a contact
which alternately makes and breaks an
electrical eircuit with a second contact
mounted on a rigid support. When the
armature is attracted to the core of the
electromagnet the two contacts touch.
The force to pull the armature away
from the pole piece when the current is
interrupted may be obtained either from
a spring or from gravity. Fig. 1 shows
a relay in its simplest form, illustrating
the fundamental parts.

A.c. relays

Relays are generally divided into two
types, a.c. and d.c. While a.c. relays
usually are more suitable from the ama-
teur’s standpoint, d.c. relays lend them-
selves more readily to various modifi-
cations and specialized uses, such as
rotary stepping switches, slow-operate
and slow-release relays, keying relays,
etc. The essential difference between a.c.
and d.c. relays, and one which is readily
noticed when looking over relays, is that
an a.c. relay generally has a laminated

core and always has a shading coil.

A shading coil is a single short-
circuited turn of heavy copper wire or
strap encircling approximately half the
area of the face of the pole piece. This
shading coil prevents the armature
from releasing momentarily during the
time the current is changing polarity
in the a.c. cycle, which would cause
severe hum and chatter of the relay
contacts. It causes the magnetic lines
of force of the shaded area of the pole
face to be out of phase with those in the
unshaded area, thus providing a con-
stant magnetic pull on the armature
during the cycle change of the im-
pressed a.c. voltage. A shading coil is
illustrated in Fig. 2, the relay armature
being removed for clarity.

Relays carrying medium and heavy
current usually have spring-loaded con-
tacts so that they close before the arma-
ture and pole pieces meet, and are held
against the fixed contacts by the spring
pressure. Thus any slight movement of

Fig. 2—An a.c. relay. The armature is

removed to show the shading coil which
is the D-shaped ring cutting the pole.
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and their Operation

Part |
By JOHN E. PITTS, JR.

the armature is not transmitted to the
contacts to cause chattering and possi-
ble burning and sticking.

Solenoids

A variation of the fundamental type
of relay is shown in commercial form in
Fig. 3, the solenoid, a.c.-operated con-
tactor. The core in this case consists of
two piles of E-shaped laminations
which have shading coils on their out-
side sections and the coil wound around
the middle section. The two E' sections
then meet when current is applied, and
operate to close contacts mechanically
connected to one E section. This type of
relay is used for heavy current applica-
tions, since the magnetic circuit is much
nore efficient than the previously de-
scribed type, making greater magnetic
force available for heavy contact opera-
tion. It is also used where a long arc-
breaking patch is needed. Not all types
of solenoids are efficient, however, and
some are extremely inefficient. The long-
er the movement, the less the efficiency.

In general, the power required to op-
erate an a.c. relay is greater than that
needed to operate the same relay on d.c.,
though this is usually of little impor-
tance in most applications. In high-
speed operation, an a.c. relay is not as
satisfactory as its d.c. counterpart,
since the a.c. cycle must be at the proper
point to provide sufficient voltage to pull
up the armature before the relay will
operate.

Power calculations

The power required to operate a relay
is generally stated in watts, but may
also be expressed in ampere-turns
(N x I). However, watts is the sim-
plest term to work with, and will be
used here.

Let us take a specific example. A gen-
erator starting relay bought on the sur-
plus market requires 24 volts, according
to the nameplate, to operate it. With an
ohmmeter we find the resistance of this
relay is 240 ohms. By Ohm’s Law we
see that the operating current is 0.1
amp. From the formula P :Ef or

R
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Fig. 3—An a.c.-operated solenoid. The
shading coil is seen on the end of the
left E section. This is a gravity re-
lease type and is mounted vertically.

P — I*R, we find that the power re-
quired to operate the relay is 2.4 watts.

If we wish to operate this relay on a
6-volt storage battery in the car to start
that mobile transmitter generator, we
will have to rewind the relay with the
proper size wire so that it will draw 2.4
watts at 6 volts. Using the formula
R - E2, we find that the relay must be

P

rewound to have a d.c. resistance of 15
ohms. A little careful juggling with a
pencil and consultation of the wire
tables will quickly show us the proper
size wire to use to obtain a winding of
15 ohms, but keep in mind the current
requirements to be met by the wire size
so that it will not overheat.

S.ppose we have a suitable relay, but
no information to show what current or
vollage is required to operate it. A safe
rule to follow in this case is to measure
the coil resistance, then connect the re-
lay to a d.c. source and slowly increase
the current until it just pulls up to
close the conlacts. Increase the current
by 50 to 100%, depending upon the
speed at which it is desired to operate
the relay (a keying relay would natu-
rally be high speed) and calculate the
power consumed at that current. Then
proceed as in the example above to re-
wind the relay for whatever voltage
may be required. These simple calcula-
tions suffice for most relay problems
that the radioman encounters.

D.c. relays

Direct current relays, because they
are adaptable to low-current applica-
tions for remote control operation, are
easy to adjust, dependable, and, partic-
ularly because they are available on the
surplus market, should find favor in
amateur applications for remote-control
circuits. A complete description of all
types of d.c. relays would be too lengthy
for this article; however, those which
lend themselves particularly to radio
applications will be covered.

All ordinary d.c. medium-fast-opera-
ing control relays are of the same gen-
eral type as we have described. While
their physical form might vary, or one
magnetic circuit path may be more effi-
cient than some others, they are all
generally alike.
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Slow-release relays

The slow-release relay is used in cir-
cuits where a relay operates on the first
of a series of impulses, but remains op-
erated and does not follow the train of
impulses, as during keying impulses in
telegraph work or during dialing of a
number to operate a selector switch, for
example. This relay, illustrated in Fig.
4, has a very heavy band of copper, or
shorted turn, around the heel end of the
magnet core.

In certain cases it may be desirable
to make the same relay either fast-
operating, slow-releasing, or slow-oper-
ating. The coil is divided into two
identical parts, one coil occupying the
armature end of the core, and the other
the heel end. Then by short-circuiting
either the armature or heel-end coil,
the relay is made slow-operating or
slow-releasing. If one of the coils is not
short-circuited, or is included in the
circuit of the other coil series aiding,
the relay will be fast-operating and
fast-releasing.

The shorted turn, or slug, as it is
called, causes a gradual decay in the
electromagnetic lines of force in the
core, instead of a rapid decay, as is the
case with only the coil on the core. This
is shown in Fig. 5. With a sufficiently
large slug on the heel end of the core,
and light contact springs, release-time
delays of up to one second may be ob-
tained, but this type of delay is not
practical for longer periods, as the re-
lay will tend to hang up and not release
at all.

Slow-operate relays

By placing the slug on the armature
end of the core, the relay is made slow-
operating. The delay obtained between
the time voltage is applied to the relay
coil and the tinme the relay operates, be-
cause the building up of flux lines is
retarded in that part of the core sur-
rounded by the shorted turn. This is
useful to delay the operation of certain
functions for a certain period after the
first application of voltage. Again, de-
lays over a second or so are not prac-
tical, as erratic operation is sure to re-
sult. A slow-operate relay, is shown in
Fig. 6, and the operation illustrated in
Fig. 7.

Polar relays

Another relay which has many inter-
esting applications is the polar relay,
which, as its name implies, can be ad-
justed to respond only to currents of a
particular polarity. A commercial polar
relay is illustrated in Fig. 8.

The relay is so constructed that a
movable strip of soft iron, called the
armature, is mounted with its fixed end
at the bottom of the U of a horseshoe
magnet. Extensions to the north and
south poles of the magnet, called pole
pieces, are adjusted so that they are
equidistant from the sides of the mov-
able end of the armature. Fig. 9 is a
diagram of such a relay.

Under correct adjustment the arma-
ture is attracted to neither pole without
first being manually pushed toward one
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Fig. 4—A slow-release relay. The cop-
per slug covers the coil’'s heel end.
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AS CURRENT DECAYS
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Fig. 5—A diagram of the slow-release
relay. The copper slug on the heel end
of the coil retards the decay of flux.

Fig. 6—A slow-operate relay. In thix
case the slug is at the armature end.

FLUX INCREASES THROUGH SLUG AS CURRENT RISES
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Fig. 7—A diagram of the slow-operate
relay. The copper slug retards the in-
crease of flux as the current rises.

Fig. 8—Photo of a polar relay showing
the contacts and pole-piece assembly.

side. The movable end of the armature
is fitted with contacts so that an elec-
trical connection may be made with sta-
tionary contacts C1 and C2 on the relay
frame. These contacts are likewise ad-
justed so that in a de-energized condi-
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tion of the relay coil, the armature con-
tacts will touch neither fixed contact.
The relay may be adjusted so that once
operated to either C1 or C2 contact, it
will remain there.

When a current is applied to the coil
of the relay, if the polarity is such that
the movable end of the armature as-
sumes a north pole, the armature moves
toward the south or P2 pole, if it is not
already there. If it is, it remains there.
CONTACT _ARM

TERM

CONTACT TERM TERM
FIXED CONTACTS
ad
POLE PIECE |
C " i
HORSESHOE o

t——o
TERM

MAGNET ~_ |

COIL TERM

Fig. 9—A diagram of the polar relay.

If the direction of flow of current is re-
versed, the armature assumes a south
pole at its movable end and moves to-
ward the north or P1 pole. Thus the
direction of flow of current determines
the operation of the relay, and not
necessarily the fact that a current is
flowing. Uses of this relay will be cov-
ered under cireuit applications.

Rotary selectors

Another type of relay is the rotary
seleetor or “minor” switch, illustrated

Fig. 10—A rotary selector switch that
has three banks with ten points each.

in Fig. 10. This is a 10-position, gener-
ally 2- or 3-bank, rotary ratchet-oper-
ated switch. By means of this switch,
control circuits may be devised which
would be impractical without it.

A diagram is given in Fig. 11, show-
ing the principle of operation. Pulsing
the stepping magnet causes its arma-
ture pawl to engage the ratchet on the
wiper shaft. This causes the wiper to
step according to the number of im-
pulses sent, either from a telephone dial
or a switch of some similar type. The
telephone dial will give more reliable
operation for selection purposes, how-
ever, and is normally used. After the

train of impulses has been sent, the
wiper arm comes to rest on the contact
corresponding to the number dialed, and
whatever circuit is connected to that
particular contact is energized.

To restore the wiper to its normal
position, so that other circuits may be
operated, the release magnet is momen-
tarily operated through the OFF-NORMAL
contacts, disengaging the release arma-
ture pawl from the wiper ratchet, re-
storing the wiper arm by means of the
spring attached to the wiper arm shaft.
The switch is then ready for further
operation. While the wiper is stepping
across the various contacts, it is neces-
sary to open the circuit to the wiper
arm so that the circuits associated with
the lower numbered contacts will not be
operated as the wiper arm passes over
them. For this purpose, one of the slow-
release relays previously described is
used. This will be further discussed.

Caring for relays

Relays suffer from too much care
almost as often as from not enough.
The useful life of the contacts ends
when the contact material is worn
away by excessive arcing, friction, or
when it is too deeply pitted. Vaporiza-
tion of the material because of too
much arcing is wusually the main
offender.

Discoloration of the contact face
should not be removed unless the relay
is used in an atmosphere that has a
high sulphur content. Dress dirty or
pitted contacts with a burnishing tool
or point file, or with crocus cloth. Do
not remove any more contact material
than is absolutely necessary and be
sure to clean away all remaining
particles of the abrasive.

Some arcing may always be visible at
the contacts, but its destructive effect
depends more on the duration of the arc
than on its intensity. In many cases, if
arcing is only slightly excessive, contact
life can be increased by as much as
three times if double-break contacts
are used instead of single-break
contacts,

STEPPING ARMATURE
OFF-NORMAL CONTACTS  RESTORING SPRING
0 -\STBEAPPING PAWL

WIPER CHSTOP
RESTORING
SPRING  ———o STEPPING MAGNET
WIPER ; o
RATCHET ©
z ARMATURE
v ]o)
N°0 ]
(10) (L
X
RELEASE MAGNET

NORMAL STOP

Nt

CONTACT BANK

Fig. 11—Diagram of the rotary switch.

Reducing Cost of TV Servicing

The total cost of a repair job on a
new TV, FM, or FM-AM receiver is
likely to be higher than it should if you
jump to hast y conelusions and replace
filters, i.f. transformers, and other
major components before determining
the exact trouble in the set. When these
sets are less than a year old, practically
all troubles will be in tubes and capaci-
tors. In nine out of every ten of these
sets which have come in for repairs,
the initial trouble has been traced to a
short in a single ceramiec capacitor. A
bad tube or burned-out resistor may be
expected as the natural result of the
short. When tubes are gassy or show
low emission, or the set is intermittent,
check the ceramics. Ceramics rated at
500 volts often breakdown with as little
as 75 volts on them.

Faulty ceramies ean be hard to track
down because many of them short or
leak only when the heat is on. Heat will
cause them to break down so they can be
spotted, but don’t use heaters or heat
lamps on sets which contain plastics or
plastic-covered wires or you may have
a real repair job on your hands.

My favorite method of locating bad
ceramiecs is to go over the set with a
voltmeter and note the spot at which
voltage is normal when first turned on
and then drops rapidly as the set
warms. When this point is located, re-
move one lead from each ceramic in
that particular cireuit, then tack them
all back lightly with a soldering iron.
Plug the set in and let it warm up while
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you set your ohmmeter to the 20-meg-
ohm range. When the voltage drops as
indicated on the voltmeter or by a drop
in volume, rapidly pull the plug, un-
solder a ceramic and check it with the
ohmmeter. If the capacitor is the guilty
one the needle will kick wildly and then
fall back as the capacitor cools. Good
capacitors will barely wiggle the needle,
and the resistance will be 20 megohms
or more.

Another type of trouble common to
newer sets and seldom found in older
ones is in iLf. transformers and traps
having terminal lugs coming out
through thermoplastic insulation. In
some cases, too much heat has melted
the plastic and allowed the lug to lean
over and short to the can or chassis. In
other cases, solder has been permitted
to run down and short to the chassis.
When this occurs at the plate side of an
i.f. transformer or peaking coil, the
short will usually burn out the winding.
If the short happens at the B-plus con-
tact, it may burn out a dropping resis-
tor or even damage the power-supply
components. When the short is on the
secondary side of the transformer, the
set won’t work but there is little danger
of serious damage.

Be fair to customers and to yourself.
Check those ceramic capacitors and the
condition of plastic insulation before
replacing major components in a set.
In many cases, it will enable you to give
faster service at a lower cost.—Fuair-
banks Tryon
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Planned Service Shop Layout

Boosts Efficiency and Profit

Get out from under the
junk heap and put some
system into servicing

By T. W. DRESSER

N A RECENT issue of Rapro-ELEC-

TRONICS the editor pointed out the

immense opportunities that now

exist for service technicians, and
stressed five items necessary for suc-
cess in servicing: sound radio knowl-
edge; intelligent work; honesty and
fair play; good personal appearance;
and keeping everlastingly at it!

No fault can be found with that
summing up, except that there is more
to it, as was brought home rather
strongly to the writer by a visit to a
dealer in a large English city. This
particular dealer, one of the biggest in
the place, has gone in for servicing on
a really large scale over the past two
or three years, and now handles an
average of 50 or 60 receivers a week,
from radio-phonographs to personals,
at an approximate average of $15 per
receiver. (These Englishmen get «long
mretty well—Ed.)

In many ways he has been extremely
thorough in the layout of his work-
room and his equipment. His three
employees each have a good signal gen-
erator to work with; there are two
oscilloscopes in the shop, a first-class
mutual conductance tube tester, a
v.t.v.m. of reputable make, and, of
course, each technician has a high-class
multimeter at his elbow.

The room is light and airy and fitted
with comfortable chairs and desk lights.
Superficially a more efficient shop
would be difficult to find, yet when I
was there the technicians’ tempers
were frazzled raw! They were seeking
a line socket, and the only vacant one
was behind a mountain of junk which
would take an hour to move!

The moral is of course, have plenty
of line sockets. But it doesn’t neces-
sarily stop at that. A service room, like
anything else concerning radio, should
be designed. In the early days a tech-
nician bought a multimeter, screw-
driver, pliers, and a soldering iron, and
the servicing department grew round
them. You can still find plenty such
shops around, their benches littered
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A small but efficient service bench. The most important test equipmgnt 1s within
easy reach of the operator, yet there is adequate space for working in front.

with defunct tubes and broken electro-
lytics. But they won’t pay off today.

The newcomer to the game is at an
advantage here. If he has found a shop
and bought his equipment, he can vis-
ualize the room as he wants it and
make his layout accordingly. The estab-
lished technician is in a much more
difficult position in that his gear has
usually been bought piece by piece and
fitted in wherever convenient in order
to get it into use. Moreover he will gen-
erally have a full schedule of work on
hand and stopping everything to lay
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CABINETS FOR SPARES
RCVRS FOR REPAIR

SERVICING BENCH
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WINDOW WINDOW
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COMPLETED REPAIRS
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the shop out anew would knock a big
hole in his income and put the schedule
way behind. Consequently the situation
gradually grows worse until the shop
becomes a collection of junk.

In such circumstances it is strongly
advisable to call a temporary halt,
make out a list of the gear in use—and
any new apparatus contemplated—and
then make a rough sketch of the best
layout for easy working. Finding the
time to make the changeover will de-
pend upon individual circumstances,
and, of course, on the time of the year.

INCOMING REPAIRS

Fig. 2, above—Plan for a small shop.

Fig. 1, left—A layout for a service
shop. Benches are located near window.
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A well-lighted workbench that is free from junk makes for better servicing.

In the summer months when business
is slack the overhaul could plobably be
done in one operation lasting two or
three days. Alternatively, and particu-
larly if there is much work on hand, a
half day per week could be devoted to
the task until it is completed.

No set rules can be laid down for the
actual layout as so much will depend
upon the gear in use, the dimensions
of the room, window space, and the
individual’s own ideas. Figs. 1, 2, and
3 show suitable layouts for three dif-
ferent types of room. In each case pro-
vision has been made for as much nat-
ural light as possible on the repair
bench. without the light falling directly
in the technician’s eyes. Strong sun-
light in the face is not conducive to
good trouble shooting nor to an easy
temper.

A backboard type of bench construe-
tion is used in Fig. 1, leaving the whole
of the bench free to work on. A.c. and
d.c. sockets, both two and three pin,
are mounted on the front of the bench,

\ WORKBENCH
0] :

INCOMING REPAIRS COMPLETSED

DAIS \

WITH BACK

WINDOW
DISPLAY.

SALES COUNTER

DOORS
SHELVES l

Fig. 3—A combined store and service

shop. Display dais screens the bench.

grouped in order to prevent confusion.
Antenna and ground sockets are placed
at the rear of the bench, sufficient in
number to allow three or four receivers
to be tested simultaneously. Flush
sockets are used in all cases because
projections on the bench are always a
source of trouble. They seratch and
damage cabinets or they are broken by
contact with tools or heavy chassis. In
any case they are a menace. Using
sockets for antenna and ground con-
nections does away with tangling loose
wires. Due to the wide variation of
antenna and ground receiver leads,
plugging in is not always possible. A
few clip leads will make connection to
any receiver easy.

The arrangement of the apparatus
on the backboard, which incidentally
should not exceed 2 feet 6 inches in
height, also depends upon individual
circumstances, but in all cases it is
sound policy to mount most of the gear
permanently on the backboard, except-
ing only the smaller instruments which
are used outside the shop. Simple faults
only should be tackled at the customer’s
home, and anything necessitating the

removal of the chassis from its cabinet
should be handled in the, workshop.
This saves much time in the long run.

Mount the instruments so that they
can be read and operated from a sitting
position. Use a little careful thought
when planning the instrument panel
layout so that the most often used in-
struments will be in the most accessible
position and so the test leads will have
as little chance as possible to get
snarled up.

In British service shops, the instru-
ments are usually mounted so they
protrude from the backboard, but
Americans seem to prefer flush mount-
ing. Both methods have their advan-
tages, but the American perhaps gives
a somewhat neater appearance. Which
one to use will depend on how much
space is available and on personal
preference.

Be sure to include a heavy-duty line
switch somewhere in the service shop
so that all power can be shut off when
the shop is closed. Don’t spare the fuses,
either. A shop should have a master
fuse for the incoming power as well as
fuses in the lines to each service bench.

It is important to know how many
trouble-shooting positions are proposed,
before actually laying. out your own
bench. Nothing is more annoying than
to have the full output from a receiver
on the next bench poured into.your ear
when you’re working on a weak signal
at your own bench. In such circum-
stances it is better to use separate
cubicles lined with Celotex or other
absorbent building board.

It is advisable to erect. an anti-
interference type antenna where the
shop is situated within city limits or
close to heavy road traffic. This must
be left to the individual, as” ‘much de-
pends on location. Manufacturers of
antennas, both for broadecast and TV re-
ception, will readily furnish advice on
request.

The purpose of these notes is to help
bring some system into servicing and
to prove that a service shop need not
be a tangle of wires and junk: {Sticky”
jobs will still turn up, buf-a clear
bench and good gear conveniently
placed saves time and tempers on these
and on ordinary jobs.

U.S. SEEKS SHIPBOARD RADIO OPERATORS

Uncle Sam has positions open for
radio operators, at $4,030 per year.
Applicants must be American citizens,
male, and between the ages of 18 and
56, although the last qualification may
be waived for veterans.

Duties will consist of regular ship
operators’ work aboard ships whose
voyages will average about 90 days and
whose home port is New York. Radar
and some clerical work may be re-
quired. Subsistence and quarters are
furnished, except during leaves.

Minimum entrance requirement is
possession of a radio officer license is-
sued by the United States Coast Guard.
Holders of FCC first and second class
radiotelegraph licenses will be per-
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mitted to file applications, and their
FCC tickets will assist them in getting
the Coast Guard license. All applicants
considered for appointment will be giv-
en a special examination on radio law,
theory, and practice. Minimum code
speed required is 25 words per minute.

To apply, obtain application Form
57, at any first or second class post
office in which this notice is posted;
from the Employment Branch, Indus-
trial Relations Division, Military Sea
Transportation Service, Atlantic, 58th
Street and First Avenue, Brooklyn 20,
New York; or from the Director, Sec-
ond U.S. Civil Service Region, Federal
Building, Christopher Street, New York
14, N. Y.
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MORE NEW TRENDS IN ‘51 TV

Continuing last month’s discussion of recent

trends in TV. the author describes the latest

in tuners and in focusing and centering coils

By WALTER H. BUCHSBAUM

Television tuners, once the Achilles’
heel of the TV receiver, must cover two
widely separated frequency bands and
provide 6-mc¢ bandwidth and some r.f.
gain. By 1950 many different tuners
had been tried, and many had been
discarded.

A printed coil tuner is used in at
least one make of 1951 receiver. Con-
taining the basic features of the well-
known Standard Coil turret tuner but
having many differences cireuit-wise,
the printed coil unit features copper
spiral coils printed on individual Bake-
lite strips and mounted in a 12-position
turret switch. Because printed coils
can be held to very close tolerances,
only the oscillator coil is adjustable by
means of a screwdriver inserted from
the front of the chassis and alignment
is much simpler.

Another novel feature of this tuner
is its antenna input which contains a
special bifilar matching or elevator
transformer, permitting either 300-ohm
balanced or 72-ohm unbalanced input.
To change from one to the other the
wiring of a small plug is changed. This
permits the use of standard 300-ohm
vibbon or 72-ohm coaxial cable where
extrenie noise or low-impedance anten-
nas make this desirable.

A 6CB6 r.f. amplifier is used and a
$J6 as oscillator and mixer. The align-
ment of this unit is somewhat complex
and the manufacturer’s instructions
should be followed closely. While early
models suffered from poor switch con-
tacts, this has been improved and now
both electrical and mechanical per-
formance of the printed coil tuner are
satisfactory.

Another tuner, the RCA KRKE, is
used in the 1951 RCA line and is an
improvement over the 1950 switch-type
model. Using only two tubes, a 6CB6
r.f. amplifiecr and 6J6 oscillator and
mixer, this tuner makes use of the
Miller effect to improve reception on
weuak signals. The r.f. amplifier con-
tains a cathode resistor and capacitor
of such value that when grid bias
varies, the grid-to-plate capacitance of
the tube also varies.

In ordinary amplifiers this effect is
counteracted by inserting a small, un-
hypassed resistor in series with the
cathode. On weak signals, the low grid
bias causes the input capacitance of
the tube to detune the antenna input
coil so as to raise the picture carrier
slightly above the sound carvier. This
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gives slightly better signal-to-noise
ratio on weak stations.

A new and deluxe version of the Du
Mont Inputuner was described in
Rabp1o-ELECTRONICS for December, 1950.
Four tuned circuits are used, providing
excellent sensitivity and full coverage
of the TV and FM bands in one contin-
uously tuned system. Various dials are
used with this tuner, and the complex-
ity of most of these dials is probably
its only drawback. The spiral coils
molded in a high-grade insulating ma-
terial, silver contact arms of improved
design, and a solid mechanical coustruc-
tion make this the Cadillac of the TV
tuner field.

The circuit of the Du Mont tuner is
rather intricate. The r.f. signal is con-
nected to the cathode of the r.f. ampli-
fier, a 6AK5 in many models, but a
bifilar transformer, like the one used
in the printed-coil tuner, permits either
300-ohm balanced or 72-ohm unbalanced
input. Tracking adjustments for all
four tuned circuits are relatively
simple and. once the unit is tracked, no
further adjustments are necessary.

Du Mont also has a less expensive
unit using three tuned circuits and
operating basically like the deluxe
model. Featured with this economy
model is a simplified slide-rule scale
whichh makes tuning the receiver much
easier.

Another new tuner is the single-tube
unit manufactured by Variable Con-
denser Corp. This tuner, found in Tele-
tone, Emerson, and other receivers, uses
one half of a 12ATT7 as r.f. amplifier
and the other half in a special oscil-
lator-mixer circuit. The tuned circuits
consist of printed spiral coils mounted
on insulating material which forms the
stator plates of a variable gang capaci-
tor. The rotor plates are copper, closing
down on the flat coils. As more of the
coil is surrounded by copper, the induc-
tance of the tuned circuit is reduced,
changing the frequency accordingly.
An automatic switching arrangement
switches from high- to low-band coils.
Simple to align and operate, this tuner
performs well in local areas. Its sensi-
tivity is not as good as that of more
elaborate types.

Several other tuner manufacturers
have announced new models which can
be expected to appear in the TV sets
of 1951. Most of these, like the tuners
of Radio Condenser Corp., A. Lytel Co.,
ete., will be improved versions of earlier
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models. Probably the most widely used
tuner in 1951 will be the Standard Coil
turret tuner. The same tuner was used
by many different manufacturers in
1949 and 1950 and has proven reliable
in most locations.

Focus and centering

In some 1950 receivers a combination
EM-PM focus coil was used. This con-
sists of a permanent-magnet ring with
a coil inside. The PM ring furnishes
most of the flux for focusing, and the
coil, drawing about 30 to 40 ma, just
adds enough flux to permit control over
the entire flux. These combination
focus coils caused some trouble because
the magnet ring would change its flux
and the flux due to the coil would be
insufficient to compensate for the
change in the permanent magnet.

A new, all-PM device is featured in
all 1951 RCA, Philco, Stewart-Warner,
and many other models. It has three
properly aged Alnico pieces and two
iron rings with the air gap adjustable
through a flexible shaft driving a con-
centric iron tube. Some models adjust
the air gap through large iron screws
and use a flexible shaft for the center-
ing device.

The centering device is essentially an
iron ring which is part of the magnetic
circuit of the focus device, but can be
moved with respect to the tube neck.
Effectively this device shifts the mag-
netic field of the focus coil, eliminating
the need for shifting the entire struc-
ture, the disadvantage of previous
mechanical centering by tilting the
focus coil.

Summary

Fewer critical and troublesome cir-
cuits promise a relief from many TV
headaches for the service technician.
On the other hand, shortages of parts.
especially tubes, will force manufac-
turers to make frequent substitutions.
Knowing which tube can be substituted
for which, what resistors are critical
and which capacitors must be molded or
oil filled, will be one of the most impor-
tant problems for the serviceman. The
television receiver of 1951 will differ
from all its forerunners in giving the
customer better performance at lower
cost. The swing to rectangular picture
tubes, high-efficiency flyback systems,
and many other improvements will all
add up to bring television int> many
more homes in 1951.
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Photo A—Jittered transmizsion rives a

multiple-ghost effect

OTH the television industry and

the FCC have long known that

certain programs, such as first-

line motion pictures, some sport-
ing events, and Broadway plays, are too
expensive to present on advertising-
sponsored TV. Neither station nor ad-
vertiser could pay producers and pro-
moters enough to make it worth their
while. The obvious answer is box-office
television, with the viewer paying a fee
for each program or series of programs
he wants to watch. Such a system could
work side by side with ordinary com-
mercial television. Most programs would

ETATION MOHITORS '
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Fig. 1—Block diagram of the Sub-

scriber-Vision coder used at the trans-
mitter. The coder appears within dashed
box. The only important changes made
at the transmitter are to widen every
fourth vertical sync pulse and to sync
the cameras’ horizontal drive from the
phototube output rather than from sta-
tion generator, thus coding the image.

Television

with bad flicker,

By
RICHARD H. DORF

Subseriber-Vi-
sion would per-
mit paying tele-
viewerstowatch
first=run movies
or stage plays

be presented without charge, as they
are at present, but a few hours a day
would be set aside on one or more sta-
tions for special programs, for which
viewers would pay, probably on some
sort of subscription basis.

The prime technical problem is to pre-
vent viewers who have not paid from
watching these programs, while allow-
ing those who have bought their “tick-
ets” to receive perfect pictures. To solve
this problem, a new system known as
Subscriber-Vision has recently been in-
troduced by Skiatron Electronies and
Television Corp. and is now undergoing
tests over WOR-TV, New York. Sub-
scriber-Vision is an interesting and in-
genious development from the technical
standpoint. It has certain advantages
over Phonevision, the system proposed
by Zenith, and may turn out to be of
great value for military use as a meth-
od of transmitting television images
without interception by the enemy. The
system now under test has been devel-
oped using as a starting point a patent
by Dr. A. H. Rosenthal, inventor of the
revolutionary Skiatron or dark-trace
tube (see RADIO-ELECTRONICS, March,
1949, page 36).

How Subscriber-Vision is used
The principle of Subseriber-Vision—
like that of Phonevision—is to scramble
or “jitter” the picture in such a way
that a receiver not equipped with spe-
cial apparatus shows a picture that
cannot be watched. The actual proce-
dure is to make the picture move from
side to side on the screen at a high rate
of speed. As can be seen in Photo A, the
result looks like an image with multiple
ghosts, each ghost just as strong as the
original or main image. In addition, the
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Box-0Office Television

Photo B—Inserting the decoder gives
perfect pictures from the jittered image.

jittering rate is slow enough to make the
screen seem to flicker.

The picture can be made to stand still
if a specially punched card is inserted
in a small decoding device attached to
the receiver. The picture is jittered at
the transmitter by displacing the hori-
zontal sync pulses in a pattern which
can be altered at will. If the card at the
receiver has its holes punched at the
correct points, the horizontal syne pulses
at the receiver are displaced in synchro-
nism with those at the transmitter and
the image stands still.

The principal superficial difference
between Subscriber-Vision and Phone-
vision is this decoding method. sub-
scriber-Vision utilizes the punched card;
Phonevision unserambles by sending a
signal over telephone wires. Connections
must be made from the subscriber’s tel-
ephone box to the TV receiver and the
telephone company must patch the un-
scrambling signal on request, then
compute charges. In Chicago, where
Phonevision tests have been made, the
telephone company nas expressed un-
willingness to cooperate because of the
necessary changes in its equipment and
the necessity of handling the accounts,
among other reasons. Party lines pre-
sent a special problem.

Another difference is—with present
setups,at least—that Phonevision jitters
the picture back and forth between just
two positions, while Subscriber-Vision
uses four positions in present tests and
can easily use more, making unauthor-
ized unscrambling more difficult.

How Subscriber-Vision works

As noted, the image is jittered from
side to side by displacing horizontal
sync pulses. Under the present system

RADIO-ELECTRONICS for
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the pulse position could be changed once
every line, once every several lines,
every fleld, every frame, or in any rea-
sonable combination. The rate to be used
has not been settled finally, pending
psychological tests to find which is most
effective.

We shall describe the method in use
in the WOR-TV tests which began in
October, 1950.

Fig. 1 is a block diagram of what
happens at the transmitter. Horizontal
and vertical sync generators which pro-
vide sync pulses to the cameras, moni-
tors, and transmitter are altered slight-
ly in only one respect: every fourth
vertical sync pulse is widened a little.
This does not affect normal operation
at either transmitter or receiver. In ad-
dition, the cameras no longer receive
horizontal sync pulses from the station
generator, but instead from the special
coder unit which appears within the
dashed box.

The coder contains an auxiliary 2-
inch cathode-ray tube on which a pat-
tern of four lines appears, as in Fig. 2.

Fig. 2—Four-line pattern on C-R tube.

To create the lines horizontal syne
pulses from the station generator oper-
ate a horizontal sweep circuit within
the coder. This makes the spot move
horizontally once for every line of a
standard TV picture. During one field
of ordinary transmission, then, the spot
moves horizontally 26234 times.

The spot in the small cathode-ray
tube traverses each line 2621 times
during one field, then does the same
thing with the next line. After covering
four lines it repeats the process. Its
vertical position is determined by a
special vertical positioning circuit con-
sisting of a scale-of-four counter with
the step-type waveform shown beside it
in the block diagram of Fig. 1. During
one field, the vertical position voltage
(output of the counter) may be at its
lowest value. The next vertical sync
pulse, which occurs just before the next
picture field, raises this voltage to the
next step; the next vertical pulse raises
it again; and the third vertical pulse
raises the voltage to maximum. The
fourth vertical pulse is a wide one and
brings the counter output voltage to the
starting point, where the cycle begins
over again.

In operation a punched card is placed
between the screen of the small cathode-
ray tube and a phototube. The card over
the screen looks like that in Fig. 3. in
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which the dashed lines indicate what is
hidden behind the card. Each time the
scanning spot passes a hole in the ard
its light goes to the phototube, produc-
ing a pulse of output. Since the spot
moves horizontally at the same rate as
the spots in camera and receiving tubes,
one pulse of output from the phototube
is produced during each standard pic-
ture line.

The output of the phototube is fed to
a discharge tube which shapes the
pulses so that they may be used to op-
erate the station’s horizontal drive
which supplies sweep voltage to the
cameras and monitors. The timing of
the pulses depends on only one thing—
the position of the hole in the card along
the particular line being scanned in the
auxiliary cathode-ray tube. Thus, dur-
ing the first fields, a horizontal syne
pulse is produced whenever the spot
passes hole A and the camera begins
every line in that field at the same time.
During thz second field hole B deter-
mines the time each line starts, and so
with holes C and D during the third
and fourth fields.

If all lines began at the same rela-
tive time, no matter what that were, the
picture at home could be watched. While
the picture would be off center, that
could be fixed by changing the position-
ing adjustments on the rear of the set.
But the relative timing is changed cvery
field—every Yo second—and no one
could readjust controls that fast! So
the picture moves from side to side and
watching is impossible.

Making the image stand still

The first requirement for each sub-
scriber is a decoder attached to his
receiver. The decoder is block-dia-
grammed in Fig. 4 and is almost iden-
tical to the coder used as the trans-
mittei.

- -_———-—- -
e ~
N
HOLE D
HOLE C
HOLE 8
HOLE AB
N, .’
AUXILIARY CRT PUNCHED CARD

Fig. 3—When a punched card is placed
over the small C-R tube. light pulses
pass to the phototube only when the
scanning spot strikes one of the holes.

From the sync separator, the stand-
ard vertical and horizontal pulses re-
cetvea from the station go to an auxil-
iary cathode-ray tube. With the aid of
a scale-of-four counter, the now famil-
iar four-line pattern is produced. The
vertical sync pulses go as usual to the
viewing tube as well as to the decoder,
but the horizontal synec pulses do not go
to the horizontal oscillator. They are
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used only to create the four-line pattern
on the small cathode-ray tube, just as
at the transmitter.

A punched card is placed between the
small tube and a phototube. If it is
punched exactly like the one at the
transmitter, it allows light pulses to
create output pulses from the photo-
tube at exactly the same instant as
those being produced at the station for
the cameras. The pulses, after being
shaped by a discharge tube, are fed to
the receiver’s horizontal oscillator. The
end result is that the receiver’s horizon-
tal sweeps always begin at the same
instant as those at the station’s cameras
and the picture stands still. To change
the coding, a card with different punch-
ing is inserted into the station’s coder;
to obtain this picture, the subscriber
must buy a similarly punched new card.

The status of Subscriber-Yision

Although the basic patent for Sub-
scriber-Vision is dated 1941, it was de-
layed by a business affiliation which
prevented its development. After the
corporation was freed from this affilia-
tion by the successful conclusion of an
anti-trust suit, several months were
required for additional technical work.
It is now ready to go but must first be
demonstrated to and approved by the
FCC and the public. As the first step in
that Girection the equipment was set up
at the transmitter of WOR-TV. At this
writing (late December, 1950) the sys-
tem just has been put on the air for
limited confirmatory engineering tests.
Following those the members and sta*f
of the FCC are expected to examine it
and eventually to render a decision.

The photographs on these pages were
taken at WOR-TV. Photo B, taken di-
rectly from a receiver screen, shows
transmission while the picture was be-
ing jittered but with a decoder and the
correct card in use at the receiver.
Photo A was taken with the card re-
moved; this is the image nonsubseribers
see.

Photo C shows the decoder used with
the receiver of Photos A and B. This is
an experimental model; the final ones
will contain fewer tubes, will simply
plug into the sync-separator-tube socket
of a standard TV receiver, and may
even do without auxiliary C-R tube, de-
pending instead on an “electronic com-
mutator” now in development. Of great

PPhoto C—Decoder unit used to make the
image stand still in Photo B. Production
models will have fewer tubes, perhaps no
C-R tube; will attach to standard sets.
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interest at this time is the faet that
Subsecriber-Vision will operate with col-
or television just as well as with mono-
chrome. It is ideally suited to the CBS
field-sequential color system recently
adopted by the FCC. Used with color,
scrambling will be even more complete
than with black-and-white, since the
horizontally displaced fields will com-
pletely upset the color registration. The
jittered picture will appear much as
would the cover of RADIO-ELECTRONICS
if the printer, instead of placing his
red, green, and blue plates so that their
impressions on the paper register, de-
liberately made one plate print way to
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Fig.4—The decoder (in dashed box) used
at the receiver is almost identical to
the coder at the station. It jitters the
horizontal sync pulses fed to the viewing
tube in synchronism with those fed to
the caméras, thus makes the image on
the screen of the receiver stationary.

the left, another way to the right and
another in between. Faces might be red
and carpets flesh color, clouds rack-
cabinet gray and equipment sky-blue.
Worse yet, since the CBS system uses
three colors, while the Subscriber-
Vision jitters the picture in four-field
patterns, at least in the present tests,
the colors, hues, and shades of every-
thing in the picture would constantly
be changing!

RIO'S TV IS ON MOUNTAIN

Photograph Courtesy General Electric Co.
Cable car is used to move equipment to
Rio de Janeiro’s new TV station on the
top of 1,300-foot Sugar [.oaf mountain.

Television Service Clinic

Conducted by
WALTER H. BUCHSBAUM™

The flood of mail of recent months has
resulted in an occasional slowdown in
answering all of your letters for which
we apologize sincerely. We have, how-
ever, increased our facilities and are
now able to give you the same prompt
reply as in previous months. Those of
yvou who have big-tube conversion prob-
lems can get all necessary data by
sending a self addressed, stamped en-
velope to your TV Service Clinic and
stating the make and model of the set.
Next to conversion problems the
largest number of inquiries concerned
recent color articles in this magazine.
To clear up some frequent misconcep-
tions about the field sequential (CBS)
color system we submit the following
definitions and data.
Color adaptor: a number of circuit
changes to let the black-and-white re-
ceiver operate at the sweep frequencies
of the CBS system. This gives a black-
and-white picture.
Color converter: either a separate view-
ing unit or an adaptor plus color wheel
with motor and synchronizing devices.
This prodiuces a color picture.
Fold-over on color pictures: When
adapting a present sct to the sweep
frequencies of the CBS system it is
found that the retrace time of the color
picture is much less than for the black
and white one. (See January RaADIO-
ELEcTRONICS.) The flyback transformer,
deflection yoke and circuit components
of the black-and-white set have an
inherently lenger flyback time. This re-
sults in fold-over when a color picture
is being received. Only by changing the
components to special color types can
this be climinated.
Flicker cn color pictires: This is usual-
ly due to a 12-cycle beat between the
60-cycle line frequency and the 48-cycle
picture frequeney predominant in a
color picture. The only way to eliminate
or reduce it is to remove all of the a.c.
hum from the B-plus supply. Improved
filtering, decoupling and physical isola-
tion of the video section and picture
tube will reduce flicker. Occasionally the
heater-cathode leakage of an if. or
video amplifier tube also adds to the
flicker.
Flat pictuves on black and white: Color
photography requires flat lighting,
while black and white makes use of
shadows, highlights and reflections. The
same holds true in TV. When color
pictures are viewed on a black-and-
white receiver, they will appear flat and
lacking in eye-appeal.
General conversion difficulties: Convert-
ing an electrostatic TV set to color is
not nearly as difficult as doing the same
on a magnetically deflected receiver. To

* Author of Television Servicing, Prentice-Hall
Ine., 1850
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get good results with big picture TV
sets it is best to install a new flyback
transformer, yoke and possibly a differ-
ent vertical output transformer. As in
the past, TV Service Clinic will con-
tinue to answer all your questions by
direct mail first and then print those
which are of general interest. This
includes questions on color television as
well as all other phases of the television
industry.

Picture too small

I converted o 10-inch RCA 721 TS
receiver to use a 14CP4 and also added
a 70° deflection yoke. Now the picture
does not fill the size of the tube.—
A. Augustine Radio, Kearny, N. J.

Besides the 70° deflection yoke, you
probably also need a suitable flyback
transformer. We recommend that you
use a conversion kit such as the Tech-
master Hi Sweep, which contains ali
the parts and instructions.

Try shunting the width coil with a
.05 uf capacitor. Reduce the 6BG6-G
screen resistor to 6,800 ohms (2 watts),
connected to the B-plus line. Reduce the
plate resistor of the horizontal oscilla-
tor tube (6SN7-GT) and readjust the
coil for synchronized picture.

Fuse blowing

Sound was O.K., but the picture went
out on an Admiral 20X12 TV set. [
discovered the Ya-amp, 250-volt fuse
was blown, and, having no replace-
ment, remedied the defect by shorting
the fuse with a piece of wire. After «
few days the picture went out again.
but the sound was still O.K—G. A.
Babeock, Tarrytown, N. Y.

The fuse probably blew because of
arcing or some other defect that caused
excessive current through the flyback
transformer. By shorting the fuse. you
allowed the excess current to continue,
and this probably caused the flyback
winding to open or the output tubes
to go bad.

A comiplete voltage and continuity
test of the flvback section may be
necessary to locate the defect.

Yellow spot on 19AP4

I have a set with an ion spot on the
19AP} picture tube. Please tell me how
to adjust the ion trap and what kind of
magnet to use.—W. A. Sylvester.

This tube uses a single magnet trap.
It has a bent electron gun and if the
trap is misadjusted, a complete picture
cannot appear. All ions are trapped
out by the gun and cannot reach the
screen. Thus this yellow spot cannot be
removed and you must get a new tube.
As most tubes are guaranteed for one
year, we suggest you contact the
manufacturer.

RADIO-ELECTRONICS for
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Television

TECHNICIAN is inclined to be

a skeptic; he seeks the proof

positive. So far as antenna

gain figures, antenna patterns,

and the continuous stream of claims

and counterclaims for the multitude of

television antennas are concerned he
is left bewildered. What to believe!

With simple instruments and a test
setup he can evaluate the performance
of various types of antennas and an-
tenna systems. If he is constructing a
homemade high-gain antenna for a
long-range custom job, he can use this
plan to obtain optimum dimensions and
proper matching.

The system consists of a reliable
signal generator, an inexpensive field-
strength meter (such as Transvision
or Approved), a multiplicity of refer-
ence dipoles and antennas under check.
As a signal generator we found it con-
venient to use the Triplett 3434 signal
generator marker because of its accu-
rate calibration and substantial signal
output.

Interconnection plan

A block-diagram interconnection plan
is presented in Fig. 1. Transmitting
and receiving positions are approxi-
mately 50 to 100 feet apart. Separation
depends upon output of the signal
generator and sensitivity of the field-

REFERENCE FOLDED DIPOLE ANTENNA UNDER CHECK
50100
MATCHING TRANSFORMER
SIGNAL FIELD
GEN INTENS
METER

VARIAC & METER

Fig. 1-—The setup for the antenna test.
strength meter. Choose a separation
that produces about one quarter to one
third full-scale deflection, using a ref-
erence folded-dipole receiving antenna.
When a high-gain receiving antenna is
substituted for the reference dipole, a
good indication is obtained. Keep an-
tenna heights in the same horizontal
plane as far above ground as possible
(minimum height should be 20 feet).

For accuracy, use a Variac to keep
the line voltage constant as supplied
to the signal generator and field-
strength meter.

Cut two reference folded dipoles
(one for transmission and a second as
a reference receiving antenna) on each
channel with which you are concerned.
Or if you are interested in checking
antennas on all channels a complete set
of reference antennas must be cut
(Table I).

Antenna-gain check procedure

An antenna gain check can be made
by recording the field-strength meter
reading when using a reference folded
dipole at the receiving position. Use
300-ohm transmission line and 300-ohm
input into the meter. Now substitute

*Television Instructor—Technical Institute, Tem-
ple University.
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Simple Test Method
Evaluates Antennas

By EDWARD M. NOLL*

for the reference dipole the antenna to
be checked and record the new reading.
From meter readings and the field-
strength chart calculate the voltage
ratio of the antenna under check to the
reference dipole.

Table I—Folded Dipole Dimensions

Total Length of Tubing

Channel Inches Channel Inches
2 200 8 62.6
3 181 9 60.6
4 166 10 58.7
[ 145 11 57
6 134 12 55.3
7 64.7 13 53.8

Voltage ratio can be converted to a
db-gain figure by using formulas or an
approximation can be obtained by re-
ferring to the chart (Table II). Go
through the same procedure to obtain
the db-gain figures for each channel.
Be certain to use the proper reference
dipole for each channel checked. Use
the same length of transmission line
between reference dipole and field-
strength meter as you do between the
antenna which is being checked and the
meter.

Excellent results can be obtained if
the signal generator can be located
very near the transmitting antenna.
Try to position the generator and an-
tenna on a roof or platform so they
are just a few feet apart and the output
of the generator through the trans-
former goes directly to the antenna
without any appreciable length of line
between. If the antenna and generator
must be separated, be certain a good
match is retained and there is a very
minimum of radiation from the trans-
mission line.

Set the signal generator frequency
carefully to the center frequency of
the channel antenna to be checked.
Most published gain curves are based on
reference dipoles cut to channel center
frequency. If a long-range matched

Table II-—Db Chart
Voltage Voltage

Db Ratio Db Ratio
0.5 1.06 5.5 1.89
1 1.12 6 2
1.5 1.19 6.6 2.1
2 1.26 ki 2.24
2.5 1.33 7.5 2.35
3 1.41 8 2.5
3.5 1.49 9 2.82
4 1.58 10 3.16
4.5 1.67 12 3.98
5 1,78 15 5.62
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antenna is being constructed, cut ref-
erence dipoles for picture carrier fre-
quency as it is a common practice to
favor picture over long-distance recep-
tion of TV signals.

Antenna pattern check

Equipment is arranged in exactly
the same manner to obtain readings
for an antenna plot. A complete set of
readings must be taken through 360
degrees to obtain data for a polar plot.
First reading is taken when elements
of the receiving antenna are parallel
with the transmitting dipole. This rep-
resents the 0-degree reading. Now ro-
tate the antenna, taking a reading
every 15 or 20 degrees.

If readings are in microvolts, they
can be plotted directly on polar paper
(Fig. 2). If readings are relative
meter scale, convert to microvolts with
the manufacturer’s chart and then plot
on polar paper.

This polar plot gives a true indica-
tion of the antenna’s performance be-
cause a TV receiver functions on the
basis of voltage delivered to its input.
A voltage ratio plot can be made by
letting the maximum reading repre-
sent one (locate this point on the outer
circle of the paper) and all other
points a decimal part of it (Fig. 2).

Most manufacturers’ charts are not
in terms of a voltage-ratio polar plot
(more indicative of antenna perform-
ance) but in terms of a power-ratio
plot which produces a much better-
looking curve.

Regardless of published data or lack
of it, an antenna can be put through
its paces with the above simple proce-
dure. It is of great assistance in helping
to decide if a certain antenna type
meets your needs.

2RADIAR &, b
1207

b
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Fig. 2—Polar plot of antenna pattern.
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FFacts of the Color TV Dispute

By JACK GOULD*

I THE television-viewing public is

bewildered and bothered by all the

many facets to the color controversy,

it has every right to be. Seldom has
a dispute embraced so many complex
issues, each one of which has the
makings of a good row in itself. These
issues cover extraordinarily compli-
cated engineering factors, economic
problems, fundamental concepts as to
the role of government vs. free enter-
prise, and, last but by no means least,
the indixi(lual who is, or expects to be,
watching television.

Under ‘gfuchf circumstances, pat and
glib statements as to what the color
controversy means to John Doe are
unwise. The best that can be done is to
take up the controversy step-by-step:

What the FCC is: The Federal Com-
munications Commission was set up by
Congress to deal with the involved
engineering problems upon which it
was impractical to legislate.

The commissions’s fundamental re-
sponsibility is to see that broadcasting

*Radio Editor, New York Times

is conducted in ‘“the public interest.”
Its power lies in the license which a
station must have to use a wavelength
that belongs to the public as a whole.

What the FCC did about color: The
commission conducted lengthy hearings
to investigate the merits of several
color systems, of which the most pub-
licized have been those of CBS and
RCA.

The FCC finally decided that the
CBS system gave pictures which were
sufficiently perfected to be introduced
commercially. That the pictures are
extremely good and far superior to
black-and-white cannot be denied; they
are. This all-important point has been
rather seriously overlooked in the
general controversy to date.

Until there are additional demonstra-
tions of the CBS color, it must be
acknowledged that the general public
has not seen with its own eyes what
the FCC has indorsed. Despite the
manufacturing industry’s unfavorable
reaction to the FCC approval, the pub-
lic’s reaction to watching CBS color
has yet to be registered.

A spinning color wheel must he put in front of the screen in the CBS system.
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As for the RCA system, the commis-
sion decreed that it was inferior in
quality and not easily operated by the
average layman. It also expressed
doubt that certain technical difficulties
could be overcome.

The FCC’s primary objective has
been to bring about the introduction of
a service in color. It generally has been
less concerned with the maintenance
of a service in black and white, upon
which most manufacturers have placed
major emphasis since the commission’s
approval of CBS color on Oct. 11.

Why the FCC action causes such
strong reaction: CBS, which is not a
manufacturer of either receiving or
transmitting equipment, played a lone
hand in the color hearing. The over-
whelming preponderance of engineers
and set manufacturers were against
the CBS system on both technical and
economic grounds.

The causes underlying the conflict
are these:

The CBS color system: Basically,
the CBS system is technically incom-
patible with the television that is
broadcast today. To receive a CBS
color picture in black and white on a
present set, it is necessary to have an
adapter. To receive a CBS color picture
in color on a present set it is necessary
to have first an adapter and then a
converter. The adapter alone would
run to about $35; the adapter and con-
verter, at least $100 and very possibly
substantially more.

An adapter is a device which elec-
tronically alters the circuit of a set
so that it can accept in black-and-white
a picture transmitted by CBS in color.
Without the adapters the color image
appears on a present set only as
meaningless lines.

The converter is the device which
introduces the actual color. Its physical
appearance and operation have been
major points of controversy. Under the
CBS system, the primary TV colors of
red, blue and green, are injected by a
filter disc which is spun at high speed
by a small motor. This disc is placed
directly in front of the camera and
receiving tubes.

The disc is a limiting factor on the
picture size. Since only half of the disc
passes in front of the tube at a given
moment, it must be roughly twice as
large as the picture. From the practical
standpoint the disc is limited to about
25 inches, which gives a picture of 12%
inches, already an outdated size in to-
day’s sets. With a magnifying lens it
can be brought up to 16 inches, a more
popular size.

It is possible, however, to use the
rotating discs with larger screens, such
as the 19-inch, ete. But the maximum
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picture still will be 12 inches before
magnification.

The CBS system, however, is not
dependent on the spinning dise as such.
When the primary colors are introduced
by electronic means, this means can be
incorporated in the CBS system, thus
eliminating the dise.

Apropos the CBS converters, one
manufacturer in favor of the Columbia
system is planning a device which would
enclose an adapter, converter and sepa-
rate tube in a single cabinet. This sepa-
rate cabinet would hide the unattrac-
tive spinning dise.

The RCA Color System: This system
is designed to be compatible with pres-
ent television. To receive an RCA color
program in black and white on a pres-
ent receiver no adapter is necessary.
The same transmission will produce a
black-and-white image on a black-and-
white receiver and a color image on
a color receiver.

To receive an RCA color program
in color on a present black-and-white
receiver a converter must be employed.
The heart of both the system and this
conversion process is an electronic tri-
colored receiving tube which injects
red, blue and green. The tube would
provide both color and black-and-white
pictures, electronically projecting on
the screen whichever of the two types
of transmission happened to be em-
ployed by a station.

The RCA conversion might cost
about $175, including the labor of the
skilled service man required to do the
job. This figure, however, admittedly
is only a guess.

The FCC-reasoning: The commicsion
has been anxious to authorize color. Its
advent is regarded by all parties con-
cerned as inevitable. The FCC wanted
to make the move with least inconveni-
ence and expense to the publie.

Primarily, the FCC was of the opin-
ion that the RCA and other all-elec-
tronic systems would take an unspeci-
fied period of time to be brought to the
state of perfection of CBS color. Even
then, it was not sure that such elec-
tronic systems would be free from oper-
ating difficulties. By strong implication,
at least, it has suggested that the anti-
CBS manufacturers were indulging in
delaying tactics so that the publie first
could be sold black-and-white receivers
and then color sets.

Accepting these premises—and each
is vigorously disputed by the set manu-
facturers—the FCC was thinking more
in terms of what might happen to to-
morrow’s theoretical 80,000,000 set
owners than today’s 8000,000. If it
kept postponing a decision, the problem
merely might be magnified manyfold.

Reawoning of the manufacturers.
The manufacturers hold that the FCC
is unrealistic and impractical. They of-
fer the analogy that if one wants to
improve service on the railroads one
concentrates on building a new type
of engine: one doesn’t chanee the gauge
of the tracks so that none of the pres-
ent coaches will be uscful without
“adapting” their wheels to a new base.
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In effect, they maintain that the
FCC has seriously retarded color be-
cause the CBS system does not provide
for the simultaneous maintenance of
black-and-white service while color is
introduced.

From the economic standpoint, they
argue, the FCC’s protection of the pub-
lic’s pocketbook is largely illusory. The
cost of converting an existing set still
must be met by the consumer, who
even after this additional outlay, doesn’t
have the latest, most attractive, most
efficient set—a new, factory-made re-
ceiver.

The manufacturers aver further that
protection of the public must be seen
from the long-range point of view.
CBS color is not going to stop develop-
mental work on a compatible system,
they say, and there is a possibility of
two transitional upheavals instead of
only one. Technically, they add, the
spinning disc was tried and discarded
in the early days of black-and-white
and they foresee the same course of
events with CBS color, as even CBS ac-
knowledges may happen. Then a CBS
dise converter itself will become obso-
lete, they note.

In short, the manufacturers insist
that the ultimate potentialities of com-
patible all-electronic color outweigh
whatever immediate practical gains the
CBS system afford. And they state
further that unlike either the FCC or
CBS they must cope with all the retool-
ing, competitive merchandising and em-
ployment problems which are the lot
of a major manufacturer.

Why Present Sets Will Have Ex-
tended Usefulness: Both the manufac-
turers and CBS are agreed on one
point: The set now in use will give ser-
vice for a number of years to come. It
will not become a piece of junk to be
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put out with the morning trash.

The reasons for this are many, pri-
marily economic. Under the CBS sys-
tem, it will be necessary to build up a
color audience from seratch.

But with production costs constantly
mounting, it is not logical to assume
sponsors of major programs will saeri-
fice the present total potential audience
of 30,000,000 for the comparative hand-
ful of families who at the start may
purchase converters. CBS concedes that
it will have an uphill fight to take its
color system over this transitional hur-
dle, particularly since many individual
television stations are still operating at
a loss.

From The New York Times, October 22, 1950

Experimental color slave demonstrated
by S. W. Gross, president of Teletone.

MATCHING PADS FOR TV SETS

Several TV sets can be operated
from a common antenna in strong-
signal areas where some reduction in
signal strength can be tolerated. Match-
ing pads maintain the impedance match
between each set and the transmission
line to the antenna. This matching net-
work, described in Stromberg-Carlson’s
Current Flashes, can be used for up to
eight receivers having 300-ohm input
terminals.

The diagram shows the connections
to three receivers. R1 is 220, 390, 560,
820, 820, 1,000, and 1,200 ohms for two
to eight sets, respectively. R2 is 470
ohms for two sets, 390 for three, and
330 for four to eight sets. Noninductive
carbon resistors should be used. It is
advisable to place them at the junction
of the transmission lines rather than
at the receiver terminals.

The pads have a tendency to reduce
front-end radiation for they attenuate
signals passing through them in either
direction. In many cases, the interfer-
ing signal will be reduced to the point
where it is not noticeable on the screens
of nearby receivers.

The matching pads can be mounted
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at such a point on the transmission line
from the antenna that the branch lines
to the individual sets are approximately
the same length. The resistors may be
mounted on insulated terminal strips
installed in a small metal shield box
which will protect them from accidental
breakage.

If this arrangement is used in a tele-
vision showroom where one or more of
the receivers may be temporarily dis-
connected from the antenna, the open
ends of the branch lines should be
shorted with 330-ohm carbon resistors
to prevent a mismateh to the lead-in
and other sets.
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IE outside TV service technician

depends on speed of servicing

cither to make repairs or to pull

the set after a quick check of 15
or 20 minutes has not produced results.
This article is intended to give a prac-
tical approach to fast servicing with
the limited test equipment that is
carried on outside calls.

Necessary equipment includes a com-
plete set of TV tubes, hand tools of the
usual type, and in addition, a set of
Allen and spline wrenches, Phillips
head screwdrivers, and socket
wrenches. A lack of these additional
tools sometimes prevents doing a sim-
ple job such as locking down a channel
indicator dial and makes a return call
necessary. A list of tubes and miscel-
laneous articles is given at the head of
this article.

The usual service troubles and the
quick check method can be broken into
various categories.

Sound but no pix or brightness. The
ion trap may be responsible, but usual-
ly it will not slip out of place except in
a new installation where it wasn't
properly positioned originally. Sliding
it along the neck of the tube and rotat-
ing it will immediately settle that prob-
lem. Be absolutely sure you return it
cractly to its original position, if mov-
ing it did not clear the trouble.

A quick check of the high voltage is
to pull the kinescope high-voltage lead
from its socket and check for an arc
from the high-voltage lead to the anode
socket. An arc here of sufficient inten-
sity (as judged by comparison with
other sets) indicates presence of high
voltage and points toward a lack of
screen-grid voltage or a defective pic-
ture tube, assuming of course, that the
filament is OK as indicated by a glow
in the neck of the tube.

Remove the socket from the picture
tube and check the screen-grid voltage
to ground. If the reading is between
200 and 300 volts. the picture tube is
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to be suspected since the high voltage
is present, the tube is lit, screen voltage
is correct, and the ion trap is correctly
set. Any further cause would require
bench servicing of the set.

If the high voltage is weak or miss-
ing, turn the set off and open the high-
voltage shield. Check the fuse. If the
fuse is good, or if there is none, replace
both the rectifier tube and the hori-
zontal output tube with new ones. High
voltage now present indicates that one
or both tubes are defective. Do not
check the high voltage by jumping a
spark from the lead to the chassis
because the wattage rating of the h.v.
filter resistor is likely to be exceeded.

If no high voltage appears, replace
all the tubes in the horizontal circuit
back to the oscillator. If high voltage
is now present, put back the old tubes
one at a time to locate the defective
one. Thus in two steps you have or
have not located your trouble and
know where you stand.

If, with a complete set of new tubes,
there still is no high voltage, further
trouble in the high-voltage transformer
and associated components requires re-
moval of the set. This procedure is
based on a time allowance of 15 to 20
minutes and necessarily eliminates
further checks which in time would
locate the trouble.

Sound and brightness but no pix.
After the set has been on a few min-
utes, make a quick check of the video
i.f. tubes, detector tube, and video
tubes to see if they are warm. Replace
any tubes that feel cool and, naturally,
any that are not lit.

Check the antenna leads. Work the
contrast control back and forth, and
tap all of the tubes. Wriggle the kine-
scope socket back and forth to assure
contact to the grid.

Chances are that this trouble is due
to a defective tube in the picture i.f.
or the video stages. Check the tubes in
the tuner head in spite of the fact that
you are receiving sound. If there are
no results, further servicing requires
removal of the set.

Pix and brightness, no sound. Run
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By ALBERT W. STOCK

your hand through the sound i.f., de-
tector, and audio amplifier stages to
see if the tubes are all warm. Starting
with the audio output tube, pull out all
the tubes and push them back into the
socket one at a time. A loud plop or
click indicates that the tube and its
circuits are probably good.

If the set has a radio and common
amplifier, the radio can be used to
check the audio stages. A defective
speaker or output transformer may be
the trouble, but a defective output tube
is more common. Tubes are also a
common source of trouble in the i.f.
stages.

Poor linearity, horizontal or vertical.
Complaints of this type can be checked
by manipulating the controls on the
rear apron as they are often the result
of the set being poorly adjusted. Posi-
tion the picture at its best with the ion
trap (if any), the focus coil, and the
yoke before adjusting the vertical
linearity. As large a mirror as you can
carry with you is necessary for this.
Do not depend on the customer to sup-
ply you with a mirror because many
times you will get a small 2 x 3-inch
pocket mirror.

Adjust the picture vertically with a
combination of the height and vertical
linearity controls. A little practice at
this will produce results.

Next adjust the picture horizontally
the same way. If there is no further
servicing problem, you should get a
good picture in a short time. A few
extra minutes spent with this adjust-
ment will give you a satisfied customenr.

If the picture lacks width, changing
the horizontal output tube may make
an improvement, otherwise this is a
job for the service bench. .

No sound, pix, or brightness. If all
the tubes are lit, a low-voltage troubls
is to be expected. Check and replace all
the low-voltage rectifiers. If the low-
voltage rectifier plates are excessively
hot, move the hand around the set to
see if there is an excessively hot tube.
If you find one, pull it immediately
and note if the rectifier is cooling off.
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If this does not produce results, a
shorted filter capacitor or grounded
choke may be the trouble.

If everything seems to be running
fairly cool, a voltage divider or other
circuit may be open. If it is a voltage
divider the trouble can be fixed on the
spot if the power supply can be re-
moved and inspected easily. Otherwise,
tracing the divider network in a single-
chassis set is better left to the bench.

Poor sound on one channel. Remove
the channel selector and fine tuning
knobs and trim the oscillator adjust-
ment from the front (this is not possi-
ble on all sets). Do this very carefully
because a large change in the oscillator
adjustment will require trimming all
of the channels on some tuners. Always
check all channels when trimming the
oscillator adjustment to be sure that
you have not done more harm than
good.

No pix, no sound, but brightness.
Check the tubes in the tuner.

Interference problems. The answers
to this are very indefinite unless a
great deal of time is spent in locating
the source of the interference and
curing it at that end. Mild forms of
interference often may be reduced by
using a piece of 300-ohm line as an
open-end stub at the antenna terminals.
The length of the stub in feet is found
(to a first approximation) by dividing
246 by the frequency (in mec) of the
interfering source. The stub may be
cut in half and eclosed to avoid having
an unsightly length of wire behind the
set.

Interference sometimes can be elimi-
nated by connecting a piece of 300-ohm
line to the antenna terminals, and,
starting at the end away from the set,
shorting the line every few inches. If
the interference disappears at one
point, elip the line and short it. Check
the other channels for possible attenu-
ation caused by this stubbing.

Conditions that the fine tuning con-
trol and oscillator adjustment will not
clear up are probably due to mis-
adjustment of some of the tuned cir-
cuits and are best left to the service
bench.

If the signal level is weak on one
station, wrap a piece of tinfoil around
the 300-ohm line near the antenna
terminals and slide it outward. Note
the point where the picture brightens
and leave the tinfoil clipped at this
point if it does not cause attenuation
on other channels.

In most service organizations the
actual repair of the set is not as im-
portant as the ability to determine
whether it ean be repaired outside by
the service technician or whether it
must be removed to the shop. The pro-
cedure given in this article suggests a
quick and efficient basis for making
this decision.

The service technician will run into
many different situations, such as dif-
ferent types of power supplies, inter-
carrier, etc., but this information
ctovers a large number of the more
popular present day sets.
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Television DX Reports

Propagation of TV frequencies is
definitely down with the approach of
winter. Our reports of 1,000-mile dx for
October and November number only
five, Most original of these is a “south
of the border” report. William Bashta,
of Bill’'s Radio and Television Service,
Los Alamos, N. M., heard XHTV, Mex-
ico City, between 7 and 9 pm Novem-
ber 28, using an Admiral 34R15 with a
Tel-A-Ray model T antenna cut for
channel 4. A rotator was used.

The champion station KPRC-TV of
Houston, Texas, was received by three
of our reporters. H. W. Coffman of
Urbana, Va., heard the station on No-
vember 30, from 7:10 to 7:30 pm, using
an Arvin 8-inch receiver, a Jerrold
booster and a double-stacked conical
antenna. Another Virginian, Norman
M. Pearson of Roanoke, heard it from
7 to 8:30 pm the next evening, Decem-
ber 1, using a K19 Midwest, with an
Astatic Al booster and 4-bay conical
Skymaster antenna. Even greater dis-
tance was reported by John W. Swei-
gart, who heard KPRC-TV at New
Holland, Pa., on November 23, at 8:10
am. Mr. Sweigart has a General Elec-
tric model 12C107 and a JFD Super
Dx’er antenna with a Tennamotor.

A Texas listener, M. J. Lewis of
Orange, received WMAR-TV of Balti-
more on November 30 between 6 and 7
pm. The receiver was a G-E 805 and
the antenna a home-built folded dipole.
Mr. Lewis says that some nights, if he’s
lucky, he too gets KPRC-TV “with
snow!”

Several delayed or consolidated re-
ports of reception at earlier dates were
also received. Among the outstanding
ones was that of Richard L. Evans, Jr.,
of Ambler, Pa., who received WDAF-
TV of Kansas City on a Du Mont with
a Brach batwing antenna and an Alli-
ance Tenna-Rotor, and that of David
Shuirman of Flint, Michigan, who dur-
ing the year received five Texas sta-
tions. He has a Sentinel set with a
Masco booster and a Telrex array.

Another reporter, Stanley C. Sachse
of Los Angeles, sends us a verification
card from KPRC-TV, and Leigh Pal-
mer of the same city sends us a photo
of the WKY-TV test pattern received
during interference from KDYL-TV of
Salt Lake City.

A number of other reports, of recep-
tion less than 1,000 miles, were received
during the month. These are all being
added to our TV dx file, which is being
used for a study of high-frequency
propagation conditions.

Our 1,000-mile dx reports are put in
the shade by the reports of the Pano-
rama Receiving Station of the South
African Broadcasting Corporation of
Johannesburg, which listens systemati-
cally for the sound channel of the Lon-
don (England) television station on
41.5 me. The station was received reg-
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ularly through most of the months of
the last two years, reporting no recep-
tion only in July, 1649. Other months
ranged from one report for June to
“more than 50% of the observations”
for March, October, and November,
with April running close. Reception
during 1950 has not been as good, but
the London station was received on
numerous oceasions up to June, 1950,
with no reception during June or July.
The distance is over 6,000 miles!

Best months appear to be during the
late fall and early spring over the

"London-South Africa path. No report

was made on the picture, though South
African observers are reported to have
received pictures as well as sound from
the London station. Television owners
with older sets may be able to tune
channel 1 down to 45 mc and try to
receive British television signals here.
Or try for the powerful Sutton Cold-
field station (sound channel 58.25 mc;
vision channel 61.75 mc).

Reception may be accompanied by
difficulties, as British transmissions
are on 405 lines and of positive polarity.
By adjusting horizontal controls, the
4- and 6-figure patterns familiar to
viewers of CBS programs will be secen,
but because of the positive polarity of
British transmissions, blacks and whites
will be reversed. London uses double-
sideband transmission, but Sutton Cold-
field uses vestigial sideband.

The British sound is AM instead of
FM, and will not be picked up by an
American television receiver, but can
be received on a shortwave radio. It is
3.5 mec below the video carrier.

TV SERVICE COMPLAINT

Complaints on the quality of TV sets
delivered to the New York City area
continued to inerease during the fall.
Several large retailers reported that
practically every set had to be re-
aligned, and service contractors said
that workmanship was ‘rapid and
poor” and was getting worse.

This unfortunate condition is a result
of the manufacturers trying to get out
as many sets as possible plus the fact
that components shortages have made
it necessary to substitute parts and
make stop-gap changes in chassis de-
sign. One dealer assoviation reported
that over half the sets installed break
down within a few days or fail to play.

Service companies, already over-
taxed, complain that they are faced
with parts shortages, lack of skilled
technicians, inadequate telephone facili-
ties, and some parts obtainable only
at black market prices. Response to
service calls now averages from three
to five days, even in the largest organi-
zations. In some cases sets have been
held on the bench for as long as six to
eight weeks awaiting new parts.


www.americanradiohistory.com

S8  Television

TV by the

By ALVIN B.

ELEVISION antenna installations

along the seacoast present special

problems because of the high

moisture and salt content of the
air. Antenna and lead-in corrosion
itself is not too serious a problem, the
main difficulty being the change of
impedance and attenuation character-
istics of- the transmission line between
antenna and receiver.

In locations right on the beach, the
normal 300-ohm ribbon-line will be use-
less within a few days. Six blocks
inland the line may last three months.
The chgpggé of line attenuation can be
insidious, occurring slowly enough so
that as’ the picture becomes “‘snowy”
the set is blamed.

Salt and moisture on the transmis-
sion line and the antenna insulators
cause virtually a dead short circuit.
During the day pictures are often
passable; but as the night fog rolls in
(yes, even in sunny California) and
wets the deposited salt on the transmis-
sion line, the picture goes bad. This
change of .transmission line attenuation
cannot be detected by d.c. measure-
ments ‘with an analyzer.

Obviously this effect is not so appar-
ent in .coastal cities with their own
local TV stations, but down the coast
20 to 30 miles there is a difference. A
similar situation exists in all our
coastal cities more than 15 or 20 miles
from a TV station. Catalog information
is misleading. Line loss or attenuation
per 100 feet at operating frequency is
listed in.db. As db is 20 log E./E,, a
few db loss may be 100¢% change in
signal ‘voltage, which actually deter-
mines video signal-to-noise ratio. In
sound level this change is generally
insignificant, but not so in video level.

The db problem is an important
factor in choosing a suitable transmis-
sion line for coastal areas. An immedi-
ate solution appears to be the use of
300-ohm shielded transmission line. For
installations using only a few feet, this
may be .satisfactory. But if 60 to 100
feet of transmission line must be used,
especially in fringe areas, the increased
attenuation of this type of line makes
it as bad as standard transmission line
ruined by weather. This has been veri-
fied by tests along the coastal area of
L.os Angeles.

The problem then is one of obtaining
or modifying present transmission line
to resist ‘weather and salt withont in-
creasing ‘ts attenuation. Shielded poly-
sytrene coaxial line by its very nature
has higher loss than flat molded or
open-air line wunless it has excessive
diameter, in which case impedances,
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cost, and installation problems make it
impractical. Open-air line has by far
the lowest loss, if the correct spacers
are used.

A commercial 300-ohm open-air line
is manufactured by Gonset. For sea-
coast installations it is much superior
to the standard molded lines, but even
it will go bad in the worst areas in a
few days’ time. One ‘“‘cure” for this
line is to coat the spacers with silicone
grease such as Dow-Corning DC-4 or
Amphenol No. 307. The silicone grease
sheds water; the droplets which form
eventually fall off. As the spacers can-
not become wetted down, there is no
solid salt sheet across the spacers and
consequently attenuation is limited.

Transmission Lines for Seacoast Installations
{mpad- Att, db
Manu- Cabie No. ance Size per 100 ft
facturer (ohms)| (inches) [(at 200 mc)
Ampheno! | RG 8/U coax | 52 |0.405dia | 33
Amphenol | RG 11/Ucoax| 75 |0.405 dia 2,85
Amphenol | RG17/U coax| 52 |0.870 dia 1.3
Amphenel | RG 57/U coax| 95 | 0.645 dia 4.60
Andrew® |83 70 i dia 1.5
Andrew® | 737 64 1 dia 0.6
Belden? 8226 100 | 0.19x0.31 12.0
Federal® | K-51 95 0.340 dia 5.5
Federal® | K-51 95 0.345 dia 6.y
Federalz | K-111 300 |0.29x0.43 4.6
Gonset Open Line 30 0.5
Flexible coax, pressurized. .
“Shielded pair.

Flat molded line also can be given
this treatment, but it is impractical
because of the long length that must be
covered with the silicone compound.
One available line has about 80% of the
insulation material that separates the
wire removed. This would use less of
the compound.

Flat molded line can be greatly im-
proved by slipping it inside large plas-
tic tubing. As the plastic tubing
becomes coated with salt, it effectively
becomes a shield and increases the
attenuation, but not nearly so badly as
a directly coated transmission line.

Possibly the best answer for really
bad areas is a flexible copper air- or
nitrogen-pressurized coaxial line. Al-
though the initial cost is much higher,
averaged over a few years it may be
much lower. Pressurizing the line pre-
vents atmospheric changes from
“breathing” moisture into the line. The
cost with pressurizing will run from
25 to 50¢ per foot, depending on the
ingenuity of the installer. The line
pressure is not important, 5 to 30
pounds per square inch being satis-
factory. A novel and simple way to
supply this pressure automatically
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regulated is to connect an inflated auto-
mobile inner tube to the coaxial line. A
pressure gauge in this range may be
purchased for not over a dollar and
installed for monitoring line pressure.
The line impedance can be matched and
balanced to antenna and receiver with
coupling coils at both ends of the trans-
mission line. A fixed coil covered with
silicone is used on the antenna and the
turns on the coil at the receiver are
adjusted for optimum impedance
matching.

Another phase of the fringe-area,
TV-by-the-sea problem is the selection
of the antenna itself. Many commercial
fringe area antennas are available.
These are generally multi-element af-
fairs with stacked arrays or corner
reflectors. In many cases the layman
will not buy them because of their
initially high cost. He goes merrily
along experimenting with various
combinations of rveflectors, V cones,
folded dipoles, ete., without considering
the impedance of the contraption or its
relationship to the transmission line or
receiver impedance. Laymen as well as
many service technicians have loosely
accepted RMA standards for 300-ohm
receiver inputs and insist on using this
impedance transmission line regardless
of how poor it may match the antenna
or receiver.

The antenna should have the highest
possible impedance to take advantage
of the much lower loss of 300-ohm line
over 72-ohm line, where flat molded
line is used. If coaxial pressurized line
is used, the antenna impedance is not
critical, as adjustment can be made
with coupling coils. Stacked antennas
and antennas with corner reflectors,
unless they have multifolded dipole
radiators, are generally unsatisfactory.
The antenna impedance may be only
10 to 20 ohms. If a matching step-up
transformer is used on the antenna
assembly, it will then be satisfactory.
Of course these antennas are better
than a single element antenna; but
unless the transmission line impedance
matches the antenna, the losses may be
so great that there is no improvement.

Height above ground of the antenna
will affect reception in two ways: it
will change the path of the received
signal, and it will change the imped-
ance of the antenna. Antenna
impedances are calculated and meas-
ured on the basis of the antenna being
so many quarter or half waves above
a true ground plane. Around houses,
trees, etc., the height or depth of a
ground plane is open to question, and
the optimum antenna height may be
found only by raising and lowering
the antenna. Sometimes a reduction in
height of several feet will increase
signals tremendously.

When determining the correct height
for the antenna or transmission line
impedance, it is imperative to use the
television receiver on a weak channel
so that any improvement can visually
be observed. On stronger channels, the
a.g.c. in the receiver will hold the pic-
ture quality constant over a wide
range of input signal.
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Simple Wired Radio Transmitter

The companion unit
to the wired radio
described

m December.

receiver
These
two make a compact

little radio outfit

O

A photo showing the chassis layout of the 4-tube carrier-current transmitter.

HE wired-radio (carrier-current)
transmitter described in this ar-
ticle is a companion unit to the
receiver described in the author’s
previous wired-radio article. This is a
small-sized, low-powered transmitter of
the simplest design. Mounted side by

00015
‘{% E SIGNAL OUT
L2

L

*LVER MICA

%IIZOH/IHMA

2 I rhn
a0k g T.os
STANDBY
50Y6-GT(2) T
3 s B 52
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V] r_" 20
Iz T2 1 <+
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a s
20/200V75C3

Fig. 1—Schematic of the transmitter.
The power supply does not work on d.c.

By RUFUS P. TURNER, K6AI

side, the receiver and transmitter make
a compact wired-radio station for the
unlicensed experimenter.

This transmitter consists of a triode-
connected 50L6-GT low-frequency r.f.
oscillator modulated by a by a tetrode-
connected 50L6-GT. Simple Heising
modulation is used. Plate and screen
power are supplied by a voltage doubler
using two 50Y6-GT tubes connected in
parallel to furnish high current. The
two 50L6-GT heaters are connected in
series and then to the a.c. power line, as
are also the two 50Y6-GT heaters. No
speech amplifier is included on the
transmitter chassis, since wired-radio
experimenters own microphones of va-
rious types, and the required gain will
differ for each type. For example, no
amplifier at all is needed with a single-
button carbon microphone, while a
multistage amplifier is required with
crystal and dynamic types. An audio
input jack on the front of the chassis
receives the output of an external
speech amplifier or the secondary wind-
ing of a microphone transformer.

The complete transmitter, chassis-
mounted, is shown in the photo. While
open-chassis-type construction is shown
here, the transmitter may be housed in
any appropriate cabinet, or it can be
mounted behind a rack panel.

The transmitter circuit

The complete circuit of the wired-
radio transmitter is given in Fig. 1. The
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low-frequency r.f. oscillator is a simple
Hartley circuit. The carrier frequency
is determined by the values of the in-
ductance of coil L1 and the sum of the
capacitances of C1 and C2. Actually
C1 is the main frequency-determining
capacitor, since its value is large com-
pared to C1. The variable capacitor is
only a shunt trimmer so the carrier fre-
quency can be shifted over a narrow
band. C1 must be a good-grade trans-
mitting-type mica capacitor.

Coil L1 consists of 185 turns of No.
22 enameled wire close-wound on a 11%-
inch diameter polystyrene form and
tapped 60 turns from its low (grid con-
nection) end. This coil tunes to 100 ke
when C1 is approximately 0.007 uf. The
frequency table shows the approximate
values C1 must have in order to tune
the oscillator circuit to the most useful
carrier frequencies within the range of
the receiver described in the author’s
previous article.

The coupling coil L2, consists of 10
turns of No. 22 d.c.c. wire close-wound
on a protective ring of Scotch tape at
the center of L1. Coil L2 is connected
with a short length of twisted pair or
coaxial cable to the two signal output
terminals.

The 50L6-GT class-A modulator is
coupled to the oscillator by means of the
iron-core 20-henry choke. Old-timers
will recognize this as the straight Heis-
ing system. The audio input jack is a
closed-circuit unit which grounds the
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Quality checks and tests make

RAYTHEON PICTURE TUBES

Right for. Sight!

Raytheon Television Picture Tubes must pass 101 rigid tests and
inspections before a tube is allowed to be shipped. Every component,
every assembly and every tube is precision tested for quality of ma-
terial, accuracy of dimensions, and electrical performance by skilled
workers using the finest checking and control system.

That's why Raytheon picture tubes are Right for Sight — right for
you to choose and use for replacements and conversions.

101 basic tests make Raytheon Picture Tubes mechanically and
electrically perfect; Raytheon’s vast background in the pioneering
and manufacture of almost every type of electronic tube keeps them
ahead of the field in design and performance. Use Raytheon picture
tubes with complete confidence that you are giving your customers
the finest quality Picture Tubes money can buy.

See your Raytheon Distributor today.

RAYTHEON
MANUFACTURING COMPANY

Receiving Tube Division

Newton, Mass., Chicago, lll, Atlanta, Ga., Los Angeles, Calif.

, Eleclronce
Electionics RADIO AND TELEVISION RECEIVING TUBES + CATHODE RAY TUBES

SPECIAL PURPOSE TUBES « SUBMINIATURE TUBES » MICROWAVE TUBES

COPYRIGHT 1851
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grid of the modulator tube when the
audio input plug is withdrawn from its
socket.

The line-operated power supply is a
full-wave voltage doubler. T'his is not
an a.c.-d.c. power supply. In this cir-
cuit, two 50Y6-GT tubes are connected
in parallel to perniit more current to be

CARBON MIKE MIKE TRANS

ST T

1.5-3v

3
OUT TRANS IN AMPL
L -3t PHONE PLUG
-o 1
D= . =

SPEECH AMPL b

Fig. 2—Input circuits for (a) carbon
and (b) crystal or dynamic microphones.

drawn from the doubler. Direct current
delivered by the doubler circuit is rea-
sonably smooth, but resistor R1 and
capacitor C3 help to clean up plate
voltage ripple. The standby switech S2
allows transmitter operation to be in-
terrupted during receiving intervals
without turning oftf the tube heaters. A
second s.p.s.t. toggle switch, S1, in
series with the power line, shuts down
the entire transmitter.

How to build it

The little transmitter is built on a
standard 11 x 7 x 2-inch metal chassis.
The tuning capacitor C2 is insulated
from the chassis. Two insulated feed-
through screw-terminal bushings (John-
son type 44) receive the fixed capacitor
Cl. The rotor and stator terminals of
the wvariable capacitor also are con-
nected to these screw terminals.

The coil is mounted well above the
chassis on two studs (see photo). Three
grommet-lined chassis holes directly
under the coil pass the several coil
leads through the chassis for connection
to circuit points underneath. All parts
except the tubes, tuning capacitors, and
modulation choke are mounted under
the chassis. The two switches and the
audio input jack are mounted on the
front lip of the chassis. The signal
output terminal strip is mounted on the
rear lip of the chassis directly under
the rear end of the coil, and the power
line cord enters a grommet-lined hole
in the rear lip directly behind the
50Y6-GT tubes.

The transmitter wiring is conven-
tional. No special precautions are
needed except to keep the tank circuit
leads short and rigid.

Fig. 2 shows the two methods of
handling audio input to the wired-radio
transmitter.

The circuit shown in 2-a is for a
single-button carbon microphone. The
circuit for a double-button mierophone
will be similar. except that the trans-
former primary will be center-tapped.
No external amplifier is needed with
the carbon microphone.

The circuit given in Fig. 2-b is for
erystal, velocity, and dynamic micro-
phones. The speech amplifier must have
enough gain to bring the low micro-
phone voltage up to about 8 volts peak
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at the grid of the 50L6-GT modulator.
In most cases, a conventional high-gain
6SJ7-6J5 lineup will give all the gain
that is needed.

Connection to the line

Fig. 3 shows the connections between
the power line and the signal output
terminals of the transmitter. The cou-
pling capacitor must be as close as
practicable to the electric meter. It will
have a capacitance between .01 and
0.1 puf and should be rated at 600 volts.
The best capacitance for a specific
installation must be determined by ex-
periment at the transmitter location.
Use the value which transmits the
strongest signals to a given receiving
point. If a 3-phase power line is avail-
able, identical coupling capacitors
should be connected from the signal
output terminal to each “hot” wire of
the power line.

It is difficult to predict the communi-
cation range of any wired-radio outfit
as much depends on conditions at each
individual location. Such conditions in-
clude the number of distribution trans-
formers between transmitter and re-
ceiver, loading on the line at both trans-
mitter and receiver buildings, whether
the power line runs through the air or
underground, and whether transmitter
and receiver are supplied by separate
legs of the local power system.

In the larger cities, it is seldom possi-
ble to cover more than a few blocks in
any direction. In rural areas, on the
other hand, all of the power lines are
apt to be overhead and transformers
less numerous. In such areas, coverage
up to 5 or 10 miles often has been

QUTPUT ELECTRIC
XUTTER @ LECTR
2|
O
01-1/600V 9 O TNCOMING LINE

NEUTRAL-”
TO HOUSE WIRING

Fig. 3—The hookup for connecting the
transmitter output to the power line.
reported by wired-radio
experimenters.

private

Frequency Table

Carrier C1 (with C2 set
freq. (kec) at mid-scale)

100 .007 uf

150 .003

200 .002

250 0015

300 | .0008

350 .0005

400 .00037

Materials for Transmitter

Resistors: |—I150, 1—50,000-chm, 10-watt; 1—2500-
ohm, 100-watt.
Capacitors: 2—I100-upf, silver mica; i—2,500-volt

transmitting type mica (see frequency table); I—I§0-
uuf midget variable; 3—20-uf, 200-volt electrolytic;
1—25-uf, 25-volt electrolytic.

Miscellaneous: |—20-h, 175-ma a.f. choke; 1—80-
mh r.f. choke; Il—miniature closed circuit jack; 2—
s.p.s.t. toggle switches; 1—1';-inch dia. polystyrene

coil form: 2—50L6-GT, 2—50Y4-GT tubes and sockets;
hookup wire, chassis, and assorted hardware.
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Tuner for Low=Band Antennas

This tuner is for hams who lack the

space for elaborate antenna arrays

N THE early days of radio, the ama-
teur, put up a wire of whatever
length he found convenient and pro-
ceeded to load it with coils to get the

required_ electrical length. Today the
emphasis is rightly on rotating beams,
fixed arrays, and all types of high-gain

(SEE TEXT S Ll_v
Nl 4
o= 5°
Ll e 1
=GR S DR S
ANT TA?

-

COAX CONN

Fig. 1—Schematic of the antenna tuner.

directional antennas. The newcomer
with little space for antennas feels that
he must forego the pleasures of operat-
ing on the lower-frequency bands be-
cause he does not have room for a direc-
tional antenna for such operation.

Any length of wire can be made to
radiate if an arrangement can bhe de-
vised for feeding the power from the
transmitter into the wire. Naturally the
nearer the wire is to the proper length,
the better the radiation; but the fact
still remains that satisfactory results
may be obtained even with radiators
shorter than 0.1 wavelength.

The entire radiating element should
be as far as possible from surrounding
objects. This usually requires some sort
of a feeder system between the trans-
mitter and the radiator, preferably a
coaxial cable. The exception to this rule
is where the transmitter is in an attic
or out-building where the radiator can
have a clear run from the transmitter
to its end support.

Radiation inside the building should
be reduced as much as possible. The
power absorbed by the house wiring,
telephone lines, etc., does no good and
increases the possibilities of BCI and
TVI. It is best to use a length of
shielded transmission line such as RG-
8/U or similar cable between the trans-
mitter and the antenna tuner to pre-
vent undesirable radiation. Complete
shielding of the tuner unit will also
decrease undesirable radiation.

The power may be applied to any
convenient length of wire by means of
a simple antenna tuner, such as is used

FEBRUARY 1¢951

in commercial low-frequency installa-
tions. The tuner is simply scaled down
to meet the frequency and power re-
quirements of amateur service. The
tuner is easily adjusted to match any
of the commonly used types of trans-
mission line.

A suitable tuner is shown in the
photos and the schematic diagram in
Fig. 1. This unit was designed to oper-
ate in the 3.5- to 4-me band, but can be
scaled up or down to operate in the
1.7-mc or higher-frequency bands.

The coupling and loading inductor L1
was obtained from a war surplus tuner
unit of the Navy CAY transmitter de-
signed originally to work on 1.7 me.
The outer form is 2% inches in diam-
eter, and the rotor is approximately 1%
inches in diameter. The original Litz
winding was removed and both forms
rewound with No. 16 double cotton-
covered wire. The rotor was close-
wound with 16 turns, and the stator
with a total of 24 turns spaced the
thickness of the wire. Both windings
were coated with Bakelite varnish and
baked after winding to secure the wind-
ings firmly in place.

-
a

i
i -

Front panel photo of the antenna tuner.

The coil could probably be used in its
original form for 1.7-mc operation, but
the efficiency of a Litz-wound coil is
very poor at higher frequencies. The
windings must therefore be replaced
with solid wire.

Taps are brought out every five turns
from the high end of the winding as
shown in Fig. 1. The tap switch may
be omitted in a permanent installation
and the antenna soldered directly to the
tap which provides the best operation.

To adjust the tuner unit, feed some
power into the coupling coil and vary
the capacitor Cl and the antenna tap
for maximum reading in the r.f. am-
meter. In some cases a small capacitor
in series with the antenna may improve
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By JAMES N. WHITAKER, W2BFB

the tuning. Once selected, the antenna
tap may be fixed permanently in place.

Now disconnect the transmission line
from the tuner unit and terminate the
tuner with a pure vresistance which
matches the characteristic impedance
of the transmission line. Then observe
the transmitter operation under these
conditions. Reconnect the transmission
line to the tuner unit and adjust the
coupling and C1 until the transmitter
performance is the same as when the
line was terminated in the resistance
load. The line is then properly termi-
nated.

The antenna tuner will usually be
located in an attic some distance from
ground. The ground connection may be
made to a counterpoise consisting of
one or more lengths of wire strung up
in the attic. If a metal cable sheath is
handy, run a wire to this also. A water
or other pipe or a copper gutter should
be added to the system if available. In
short, any medium which will increase
the capacitance or lower the impedance
to ground should be included in the
grounding circuit. The object is to get
a lower impedance between the ground
terminal and earth than appears be-
tween the antenna terminal and earth
to reduce loss.

The antenna current as indicated by
the meter will depend upon the length
of antenna used, the over-all resistance
of the circuit, and the power applied.
The absolute value of current is not
important. The meter is primarily a
resonance indicator, but when once ad-
justed, it will indicate any change in
power.

This system will not equal a rhombic
or other directional antenna array, but
it will give satisfactory operation on
the lower-frequency bands for those
who do not have the space for a more
elaborate antenna system.

£ 5 = 1

Rear view of the unit showing how the
coil is wound and the layout of parts.
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Curve represents an average response of the ten transformers in

this series. Units used for this test were drawn at random from

current Stancor stock.
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Stancor has taken advantage of the most advanced design and
manufacturing practices to bring you a series of output transformers
combining outstanding audio response with very moderate cost.

Extensively interleaved “trifilar” windings, extremely tight coupling,
and careful electrical balance result in audio fidelity to please the most
critical specialist. An inexpensive, but thoroughly practical, type of
mounting is used since elaborate shielding is not required at the audio

output power level.

Listed part numbers have a maximum power level rating of 50 watts and provide a wide

d

selection of imp

1ces for pop

amplifier applications.

PART "(',;_'P”)‘P‘ SEC. IMP. MADX.'C"_”' NET
NO. IN OnmS IN OHMS* PER HALF PRICE
A-8050 1500 3,16 200 ma $10.36
A-8051 2500 8,16 ~ 150 ma 10.86
A-8052 T 3000 8,16 175 ma | 10.86
A-8053 5000 8, 16 150 ma 10.86
A-8054 9000 8,16 100 mo 10.86
A-8060 1500 500 200 ma 10.86
A-8061 2500 500 150 ma —__10.386

A-8062 3000 500 T 175ma 10.86
T A-8063 5000 500 150 ma 10.86
A-8064 9000 | 500 100 ma 10.86

For complete specifications and prices of more than 450
stock port numbers, including other high fidelity trons-
formers, see the current Stancor catalog. Ask your dis-

tributor for a copy or write direct.

STANDARD TRANSFORMER CORPORATION 3592 e1ston avenue, cicaGo 18, iLLiNoIS

WANTED
TO BUY

Large and small quantities of new ar
used electranic gavernment a7 manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
canditian and best price in first letter.

Box No. F-2 ¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.

TELEVISION RECEIVER—$1.00

Complete instructions for building your own televlsion
receiver. 16 pages—11”"x17” of pictures, pictorial dia-
grams, clarified schematics. 177x22” complete schematic
diagram & chassis layout. Also booklet of alignment
instructions, voltage & resistance tables and trouble-
shooting hints.—All for $1.00. Write for free catalogue.

CERTIFIED TELEVISION LABORATORIES
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y.

Every page of
"How to Sim-
plify Radio Re-
pairs'' is pack-
ed with on-the.
bench, practizal
ideas.

Every RADIOMAN

can use these

SERVICE HINTS!

Valuable Manual Yours—FREE
Write today—mno obligation.
FEILER ENGINEERING CO. Dept. 2RC1-1

1601 S. Federal St. Chicatin 16.
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NOVEL IMPEDANCE METER

Described through the courtesy of
Cornell-Dubilier Electric Corp., this
simple dual-range impedance meter is
designed for use with an a.f. oscillator,
a.c. v.t.v.m., and ohmmeter... This unit
does not require a resistor decade or
calibrated precision resistor. The dia-
gram shows the hookup of the meter
which may be built into a 6 x 5 x 4-
inch metal utility box. Heavy busbar
is used for the wiring.

Use short leads to connect: the un-
known impedance to the IMPEDANCE
TEST TERMINALS. Connect an a.f. signal
generator to the SIGNAL INPUT jack
through a shielded cable. Tune the
oscillator to 60, 400, or 1,000 cycles and
adjust its output to 0.1 volt.. Set the
a.c. v.it.v.m. to its 1-volt range (or the
range on which 1 volt is usually read)
and plug it into the v.T.v.M. JACK. Set

VIVM Ak | "—o_j,rzﬂ

7w
og ! L0
‘ Wi RANGE |

IMPEDANCE TEST TERMINALS
$———0  o———4

10K
OHMMETER JACK
[L —?scmx N

Circuit of the novel impedance meter.

the RANGE switch to LOW and the TEST
switch to Z. Note the reading on the
meter. Swing the TEST switch rapidly
between Z and R and adjust the ganged
100- and 10,000-ohm potentiometers so
the voltage reading is the same when
the TEST switch is in either position. If
the voltages will not balance, throw the
RANGE switch to HIGH and increase the
signal input to between 1 and 5 volts,
and change the voltmeter range ac-
cordingly. Adjust the resistance con-
trols so the voltages are equal when
the TEST switch is in either position.
Leave the resistance control in the
position where the two voltages exactly
balance.

Remove the v.t.v.m. from its jack,
switch it to its ohmmeter range and
plug it into the ohmmeter jack. Read
the impedance value on the ochmmeter
scale. The extra contacts on the oHM-
METER JACK open to break the signal
input circuit when the ohmmeter is
connected.

If a signal generator is not available,
test can be made at 60 cycles by using
a 2.5-volt filament transformer with a
variac or power rheostat in the primary
circuit to control the output voltage.

The circuit is simply a convenient
method of finding a resistance that is
equal to the impedance under test at
the frequency used. When the voltage
across the resistance is the same as
that across the impedance, the resist-
ance is equal to the impedance. This cir-
cuit will work equally well whether the
impedance is inductive or capacitive.

For best accuracy, the input signal
from the generator should be kept as
low as possible and still give. readings
well upscale on the meter.
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4 Pages of TEST EQUIPMENT

at prices every serviceman can afford!
MONEY BACK?

Every single unit described on this and the
following pages is offered on a strict "money-
back-if-not-satisfied-basis.”” No if's—no but's—
no maybe's. Simply send your order for any unit

GUARANTEE?

Every instrument sold by us is covered by a one year guarantee.
Guarantee registration card is included with shipment.

KITS?

We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4
pages are completed instruments, NOT KITS! Every model is factory-wired, calibrated and

ready to operate.

or units you select and try them out for 10 days.
If not completely satisfied—return for refund in
full. No explanation necessary. You are sole
judge.

TUBE TESTERS

important Note: The two models described below include slip-on portable hinged
covers. This is a very desirable feature in Tube Testers because the multiple switches
used on such units indicate properly only when clean. The slip-on covers insure long
life because the front panel, including all switches, is fully protected when the

instrument is not in actual use.

THE NEW MODEL 247

Check octals, loctals, bantom
ir.. peanuts, television minia-
tures, magic eye, hearing
aids, thyratrons, the new
type H.F. miniatures, etec.

Features:

* A newly designed element
selector switch reduces the pos-
sibility of obsolescence to an
absolute minimum.

% When checking Diode, Tri-
ode and Pentade sections of
multi-purpose tubes, sections
can be tested individually. A
special isolating circuit allows
each section to be tested as if
it were in a separate envelope.

% The Model 247 provides a
supersensitive method of check-
ing for shorts and leakages up
to 5 Megohms between any and
all of the terminals.
% One of the most important improvements, we believe, is the fact
that the 4-position fast-action snap switches are all numbered in exact
accordance with the standard R.M.A. numbering system. Thus, if the
element terminating in pin No. 7 of a tube is under test, pbutton No. 7
is used for that test.
Model 247 comes complete
with new speed-read chart.
Comes housed in handsome
o hand-rubbed oak cabinet
stoped for bench use. A slip-
on portable hinged cover is
indicated for outside use.
Size: 10%4"x8%a"x5%".

TO ORDER --TURN TO PAGE 68 FOR RUSH ORDER FORM rsssnwaspcune

GENERAL ELECTRONIC DISTRIBUTING CO.

NEW YORK 7, N. Y.

DEPT. RC-2, 98 PARK PLACE
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SUPERIOR'S NEW MODEL TV-10

Specifications:
% Tests all tubes including 4,
5, 6, 7, Octal, Lock-in, Peanut,
Bantam, Hearing-aid, Thyra-
tron, Miniatures, Sub-Minia-
tures, Novals, etc. Will also
test Pilot Lights.
¥ Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.
¥ Tests for "'shorts’" and ""Leak-
ages'' vp to 5 Megohms.
% Uses the new self-cieaning
Lever Action Switches for indi-
vidual element testing. Because
all elements are numbered ac-
cording to pin-number in the
RMA bose numbering system,
the user can instontly identify
which element is under test.
Tubes having tapped filaments
! and tubes with filaments ter-
= minating in more than one pin
are truly tested with the Model TV-10 as any of the pins may be placed in
the neutral position when necessary. R
% The Model TV-10 does not use any combination type sockets. I[nstead
individual sockets are used for each type of tube. Thus it is impossible to

damage a tube by inserting it in the wrong socket.
% Free-moving built-in _ roll chart
—

provides complete data for all tubes.

% Newly designed Line Yoltage Con-
jrol compensates for voriation of any
line voltage between 105 Volts and
130 Volts.

The Model TV-10 operates on 105-
130 Volt 60 Cycles A.C. Comes
housed in o beautiful hand-rubbed
ook cabinet complete with port-

able cover.

Phone REctor 2-1677
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BUY WITH CONFIDENCE!!

WE KNOW THE PRICE IS UNBELIEVABLY LOW,

but that's not all! In addition, this finely engineered
instrument provides a degree of accuracy never
before attained in a unit selling for even double

took advantage of every recent improvement in
components. For example, by using slug-tuned coils,
we are able to efficiently adjust each instrument for

|
perfect accuracy. This feature will also enable you |
to recalibrate the model 200 periodically without |
having to return it to the factory. The use of a |
Noval tube {the 12AU7) with its extremely low inter-

electrode capacity enabled us to reach a higher |
frequency range than was heretofore possible in a ,
unit of this type. |

l
l
I
I
| this price. Furthermore—in designing this unit, we
l
l
l

THE NEW MODEL 200 AM ﬂnd FM

SIGNAL GENERATO

P aiatad

L ENERE
i L‘m T oR}

L e

o=

SPECIFICATIONS

* R.F. FREQUENCY RANGES: 00 Kilocycles to 150 Megacycles.
* MODULATING FREQUENCY: 400 Cycles. May be used for modulating the

R. F. signal. Also available separately.

* ATTENUATION: The constant impedance attenuvator 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 Kilocyeles to 10 Megacycles and
an accuracy of 2% on the higher frequencies.

* TUBES USED: 12AU7—One section is used as oscillator and the second is modulated

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 coble and operating in-

structions.
R

NET

—— O ORDER—TURN TO PAGE 68 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-2, 98 PARK PLACE, NEW YORK 7, N. Y.

Phone REctor 2-1677

RADIO-ELECTRONICS for
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Superior's new model 770

AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY—1000 OHMS PER VOLT)

FEATURES: Compact—measures 313" x 5%" x 2',". Uses latest design 2% accurate The Mode! 770 comes com-

| Mil. D'Arsonval type meter. Same zero adjustment holds for both resistance ranges. S::f’fer'e:”:‘esfsleelgégm:én:ﬂ
. . st . ies,

It is not necessary to readjust when switching from one resistance range to another. operecﬁng insfrucﬁogs.

This is an important time-saving feature never before included in a Y.O. M. in this

price range. Housed in round-cornered, molded case. Beautiful black eiched panel.
Depressed letters filled with permanent white, insures long-life even with constant use.
SPECIFICATIONS: 6 A.C. VOLTAGE RANGES: 0—15/30/150/300/1500/3000 YOLTS.

6 D.C. YOLTAGE RANGES: 0—7.5/15/75/150/750/1500 VOLTS. 4 D.C. CURRENT
RANGES: 0—1.5/15/150 MA. 0—I.5 AMPS. 2 RESISTANCE RANGES: 0—500 OHMS
0—I MEGOHM.

Superior's new - i =
ER-METE

A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts  The Model 670 includes o special GOOD-
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Voits BAD scole for checking the quolity of
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3.000 Volts  electrolytic candensers of o test potentiol
D.C. CURRENT: 0 to 1.5/15/150 Mo. 0 to |.6 Amperes  ,f 50 Volis.
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms

CAPACITY: .001 to .2 Mfd. . to 4 Mfd. (Quolity test ~The Model 70 comes
A oused in a rugged,

for electrolytics} crackle-finished steel
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3  cabinet complete with

Megohms test leads and aper-
INDUCTANCE: 1.75 to 70 Henries 35 to 8000 Henries 09, Toiive'iors: 57 NET
DECIBELS: —10 to +18 +10 to +38 30 to +58

e a0 20,000 R MULTI-METER

and TELEVISION KILOVOLTMETER

The Model TV-20 was designed to provide all the multi-meter measurement requirements of A. M.,
F. M. and Television. Unlike other recent models, which are actually standard ¥.O M.'s converted
to test the new Television Voltages, the Model TV-20 is a completely new unit. It provides the
sensitivity, ranges and accessories which are needed to service F. M. and Television in addition
to A. M. Radio. The High Yoltage Probe for example, with a range of 50,000 voits and designed
to withstand 100,000 volfs, is an integral part of the instrument with a special compartment for

housing it when not in use. ADDED FEATURE:

SPECIFICATIONS The Model 1¥-20 inciudes an Ulra
® 9 D. C. VOLTAGE RANGES. {at 20 000 ohms per Yolt) High Frequency Voltmeter Probe.
0-2.£/:0/56/100/250/500/1,000/5,000/50,000 Voits A Silicon V. H. F. Diode fogether
® 8 A, C. YOLTAGE RANGES: (At 1,000 ohms per Yolt) with 'g re5|sf’cngeec‘:PO‘:'YQ:G‘:‘SO":
0-2.5/10/50/100/250/500/1,000/5,000 Voits provides a trequency ran
®5 D./C./Cl/JRRéNT/RAI{I('BES/ 1,000 MEGACYCLES. When plugged
0-50 Microamperes infio the Model TY-20, _fhe.V. H.
0-5/50/50C Milliamperes Probe converts the wunit into o
0-C Amperes Negative Peck.-Reodnng H. F_. Yolt-
® 4 RESISTANCE RANGES: meter which .wlll. measure gain and
0-2,000/20,000 ohms 0-2/20 Megohms loss in all circuits including F. M.
® 7 D. B. RANGES: (All D. B, ranges based on and T. V.; check capocity and im-
ODb = ! Mv. into a 600 ohm line) pedonce; test efficiency of all
— 410+ 10db -+ 36 to 4 50 db oscillator circuits; measure band-
8to + 22 db 442 to + 56 db width of F. M. and T. V.; etc.
2t
8

hand-rubbed oak cabinet complete with portable cover, Built-In High Yoltage Probe,
H. F. Probe, Test Leads anc all operoting instructions. Measures 43" x 104" x 111",
Shipping Weight 10 ibs.

TO ORDER TURN TO PAGE 68 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE DEPT. RC-2 NEW YORK 7, N. Y. Phone—REctor 2-1677

+
+22to + 36db 4+ 48 to 4 62 db
© + 28:0 4+ 42db
® 7 CUTPUT VOLTAGE RANGES:
0 to 2.5/13/50/103/250/500/1,000 Volts
Ine Model TVY-20 operotes on self-contained batteries. Comes housed in beautiful NET
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T

nodei a2 SIGNAL TRACER
— T THE WELL KNOWN MODEL CA-12 IS THE ONLY

SIGNAL TRACER IN THE LOW PRICE RANGE
INCLUDING BOTH METER AND SPEAKER!!!

SPECIFICATIONS

% Comparative Intensity of the signal is read directly on the meter—quality
of the signal is heard in the speaker.

% Simple to Operate—only one conaecting cable—no tuning controls.

% Highly Sensitive—uses an improved vacuum-tube voltmeter circuit.

% Tube and Resistor Capacity Network are built into the detector probe.

Y% Built-In High Gain Amplifier—Alnico V Speaker.

% Completely Portable—weighs 8 pounds—measures
5|/2n . 6'/2” x 9”. s 5
Model CA-12 comes complete with all

NET

leads and operating instructions. .....

Superior's new model TV-30

TELEVISION SIGNAL GENERATOR

ENABLES ALIGNMENT OF TELEVISION The Model TV-30 represents a radical departure in the design of Television Signal Generators.
I F. AND FRONT ENDS WITHOUT THE Unlike the ''sweep' type of Generator which requires the use of an Oscilloscope and extensive
USE OF AN OSC"_LOSCOPE! technical knowledge including pattern interpretation etc., the TV-30 is a self-contained unit

which permits alignment of Television Receivers by the use of exactly the same methods em-
ployed in the past to align Broadcast and Short-Wave Receivers.

FEATUKES

Built-in modulator may be used to modulate the R. F. Frequency also to localize the cause of trouble in the
audio cireuits of T. V. Receivers.

Double shielding of oscillatory circuit assures stabitity and reduces radiation to absolute minimum.
Provision made for external modulation by A. F. or R. F. source to provide frequency modulation.

All I. F. frequencies and 2 to I3 channel frequencies are calibrated direct in Megacycles on the Vernier dial.
Markers for the Video and Audio carriers within their respective channels are also calibrated on the dial.

Linear calibrations throughout are achieved by the use of a Straight Line Frequency Variable Condenser
together with a permeability trimmed coif.

Stability assured by cathode follower buffer tube and double shielding of component parts.

SPECIFICATIONS

Frequency Range: 4 Bands—No switching; 18-32 Mec., 35-65 Me.,
54.98 Mec., 150-250 Me.

Audio Modulating Frequency: 400 cycles (Sine Wave). Attenuator: 4
position, ladder type with constant impedance controi for fine adjustment.
Tubes Used: 6C4 as_Cathode follower and modulated buffer. 6C4 as

R.F. Oscillator. 6SN7 as Audio Oscillator and power rectifier. N E T

Model TV-30 comes complete with s7hlelded co-axlal lead and all oper-
x

ating instructions. Measures 6" x 7” 9”. Shipping Weight [0 tbhs.

i GENERAL ELECTRONIC DISTRIBUTING CO. Phone: REctor 2-1677
RUSH DEPT. RC-2, 98 PARK PLACE, NEW YORK 7, N. Y. 1
I cenTLEMEN: ]
ORDER I PLEASE RUSH THE MATERIAL LISTED BELOW: I
FORM | QUANTITY | MODEL PRICE |
| I - . - — |
cutr | - | S _ :

- |

out : — — I I
| ‘* |
AND | o ) - - | [ — 1
MAIL | I
Topay: | TOTAL i
' L {Payment in Full Enclosed) $ (Deposit Enclosed—Ship Balance C.0.D.) '
SHIP TO: :
NOME L e I
Address ... e e ]
| Y e e Zone .......... State. ... ... e 1

e S e e A
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~_ Blectronics

Timer Input Circuit

N THE' February 1950 issue, an un-
usual timer was described by Mr. E
R. Morton of the Bell Telephone
Laboratories for indicating directly

in milliseconds. We described only the
timing circuit because the input
(which initiates and terminates the
timed interval) is quite elaborate when
used for testing relays. However, Mr.
Morton points out that for general tim-
ing purposes a simple control circuit
ahead of the timer is sufficient. Fig. 1
shows such an input followed by the
two-tube timer. Component values
shown are those used in the Bell Labo-
ratories setup, but are not extremely
critical, and the more easily obtained
“preferred values” would no doubt
work equally well.

The input control has two switches.
It is possible to measure the time in-
terval between operating them in suc-
cession or the time either one remains
open or closed. The switches may be
part of some equipment under test or
they may be conductors broken mechan-
ically, as by a falling weight, a bullet
or a machine part.

Table I lists the sequences of opera-
tion which may be used. In each case
one of the switches removes grid bias
from the previously blocked V1 to start
the timed interval. Then another switch
(or the same one) is operated to block
the tube again and end the interval
When V1 conducts, it charges C. The
charge increases uniformly with time
because V1 is a pentode and has a con-

INS-GT(2)

=i
9oV

1—The timer circuit with input.

stant plate current. The voltage across
C is measured by the v.t.v.m. tube V2
whose meter may be calibrated directly
in milliseconds. The charge remains on
C until S3 shorts the capacitor and
prepares the set for another test.
There are only four possible arrange-
ments of the switches. Of these, the
only one which permits V1 to conduct
is when S1 is e¢losed and S2 open. Un-
der this condition the grid lead returns
to the positive terminal of the battery
through a resistor. Note in Table I that
each of the intervals begins when S1 is
closed and S2 is open. S2 is shown as a
double-pole switch. This makes it pos-

FEBRUARY, 1951

sible to start the timing operation (by
opening S2) at the same instant that
some external circuit is opened. It is
important that S2 be a snap-type
switch in this case so that both poles
will be operated simultancously.

The control circuit could be used to
measure speed, for example that of a
bullet. In that case the switches would
be merely conductors to be severed.
The second sequence in Table I shows
that, if we sever S2 and then S1, the
timer will measure the elapsed inter-

TABLE I—TIMING SEQUENCES
Interval Initial

Begins Ends Setting

open S2 close S2 | SI closed S2 closed

open S2 open S| | SI closed S2 closed

close St close S2 | St open S2 open

close’ S| open St | S| open 52 open

val. The speed of a bullet could then be
computed from its time of flight be-
tween the conductors.

The 500,000-ohm resistor in the grid
circuit of V1 limits the grid current
when a positive bias is put on V1. Five
separate batteries (or power supplies)
must be used.

The timing circuit may be checked
and calibrated by throwing the cAL
switch which substitutes R for C. Using
symbols. the voltage across C at any
time is E=IT/C, where T is the full-
scale reading (of any particular range)
and E is the corresponding voltage.
When the switch is thrown to CAL, an
identical value of E appears across R
when R=T/C. This is proved by writ-
ing E=IR—IT/C. the voltage needed
for full-scale reading on the meter. As-
suming correct values of R and C, the
timer is calibrated by throwing the
switch to CAL and adjusting P (which
controls the constant current I) for full
scale.

Nominal R and C values are shown
in Table II. For any range T (in sec-
onds) the equation is RCE=T, where R
1s in megohms and C in /microfarads.
Since large capacitors are not adjust-
able, the corresponding resistor must
be varied over a small range. The
capacitors should be of the mineral-oil
type rather than wax impregnated to
avoid errors due to “soak.” High-grade
insulation should be used throughout
the test set because the charge remains
on the capacitor until a reading is ob-
served or recorded. Leakage will result
in error.

TABLE 1Il—R AND C VALUES

R (megs)|C (uf)|Range (Milliseconds)
.02 0.t 2
.02 1.0 20
.05 4.0 200
.05 4.0 2000

wwWw americanradiohistorv com

TELEVISION
PICTURE TUBES

FOR USE IN
DUMONT

AND

GAROD SETS

$2495

15 CPH

12 LPH $220
LMO RADIO CO.

509 ARCH STREET » Philadelphia
6205 MARKET STREET » Wast Phila.
Gth & ORAMNGE 5T5. » Wilminglen
4401 VENTMOR AVE. s Atlantic City

EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

age of “*How to Sim-
phfv gnd i o Repairs'® is
packed with on-the.-bench,
practical ideas, Contains
photos, charts, diagrams—
no Auffi—no vague theory. In
plain every- day language it
gives you priceless sugges-
tions —new servicing ideas,
You'll use and benefit from
the experience of experts.
Partial list of contents: How
to Localize Trouble: How to
Service Anplifiers: How to
Test for Distortion; How to
Test Audia Circuits; How to
Test Speakers: How to Find
Faults in Oscillators; How |}
to Test Radm Parts—and it's
all vours. REE! No obli-

gatlun
POSTCARD FOR YOUR

w FREE COPY TODAY!

—————————————_
ENGINEERING CO., De Cc1
:EO')l;.E,s‘. Federal St., Chicago lg m-nau

Please RUSH my FREE copy of "“How to Simplify
Radlo Repairs.’

SEND COUPON OR PENNY

|Nnmo ..................... vssssssssesessne
IAddren 0000
‘.City ...................
—



www.americanradiohistory.com

Electronics

70!

How an Electric Brain Works

Part V—Having learned his arithmetic, Simon is ready to

be coordinated by automatic control so that he can learn

to follow instructions and find the answer to a problem

By EDMUND C. BERKELEY* and ROBERT A. JENSEN

N previous articles of this series we
have shown how an electric brain
made of relays can:

1. Store information in registers;

2. Transfer information from one

register to another;

3. Add, subtract, multiply, and

divide;

4, Convert from decimal to binary

notation, and back again.

These operations are the same as
those of an automatic relay calculator.
However, we have not yet completed
the electric brain, for we have not yet
arranged for these operations to be
carried out in sequence one after an-
other under automatic control. This we
shall now set out to do.

When an electric brain operates
under automatic control, it carries out
instructions one after another in some
planned sequence. In one important
type of electrie brain, the instructions
are written out on a long piece of tape,
in a language the machine can read.
The tape may be made of paper punched
in a pattern of holes, or of plastic im-
pregnated with magnetic particles,
magnetized in a pattern of spots, or of
other recorded material. As each section
of the tape comes to the input reading
device of the machine, the instructions
are read by the machine and carried
out.

* Author: Giant Brains

For example, we might desire to give
to a machine instructions such as these:
. Take 24.

Take 13.

Add them.

Store this result (result No. 1).

Take 45.

Take 31.

. Subtract the
former, and
(result No. 2).

8. Compare these results and record

1 if result No. 1 is greater, and

0 if result No. 1 is not greater.
9. Store this result (result No. 3).
When a machine can carry out a set
of instructions such as this under auto-
matie control, it is an electric brain.
The capacity to store and refer to
information (as these instructions
imply) and to ecarry out a chain of
operations is the essential capacity of
a brain, mechanical, animal or human.

But how do we get a machine to do
this?

Moo oo

latter
store

from the
the result

Commands

In the first article of this series we
noted that a mechanical brain was like
a telegraph system with many stations,
where information could be telegraphed
from one station to another. According-
ly, the key to getting a machine to carry
out a sequence of instructions is:

1. Organize each instruction in the

form of a command involving two

& 8 g e g 8 s = T g

= =2
s 2 = o« o « =
B 2 33 ¥ BE e e s gE | 2
z = |5 135 |8~ |28-| [3B-| [38~]| |BBe| |EB-| 2.
zZ 3 |= g3 =] £33 5 =8 33 b35] wuw
2 : P @ ne S¥ S S Bx aS
z = &
S = &
[ ] Laa 24t 000-100
22| b3 13-4 000-101
3| 3| Lews pLus -2 000-110
a| a4 ty 37+ 1t-o01
518 Leas st 000- 100
6| 6] tea a2 000-101
1A 7| LeMINus . MiNus =2 el ???-‘l):g
18| 8 14 g
8Al 9 L3y at 001-100
8 10 te14 142 010-10!
8C| 1| LeCOMPARE compare 000-110
9! 12 . 1« Jin-on

Fig. 1—A diagram showing the flow of information from one register to
another in an electric brain in the process of executing a series of commands.
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registers or stations (such as Al-
bany and Boston), connect them
to the main telegraph line, specify
the direction of the message be-
tween them (for example, from
Albany to Boston), and then
transfer the information.

2. Give the computer a long series
of successive commands, each of
this same standard form.

It is a remarkable faet that almost
all numerical and logical handling of
information can be reduced to a series
of identified commands (i.e., commands
that are identified by numbers or
labels) : “Command No. .......... : Trans-
fer information out of register ...
into register ... , and then proceed
to Command No. ........ ” This fact
becomes easier to see when we remem-
ber that some registers are factories,
and manufacture new information out
of old, and so put out different informa-
tion from that which went into them.

Yes, yes, you may say, that may all
be very true, but up above you put
down a series of instruction for an
example: now how do you make a ma-
chine carry out that series of instrue-
tions—how do you convert them into a
series of commands of the kind you
speak of?

Here is what we do, supposing that
we are to give the machine instructions
from a tape (see Fig.1):

1. Transfer information from INPUT
station (where the tape is read,
and at this time has 24 at the
reading point) into COMPUTER
REGISTER NO. 1 (the first register
in the computer).

2. Transfer information from INPUT
station (the tape has moved
along, and now has 13 at the read-
ing point for reading by the
machine) into COMPUTER REGISTER
NO. 2.

3. Transfer information from INPUT
station (the tape has again moved
along, and now has at the reading
point a signal which means addi-
tion) into COMPUTER REGISTER 4
(which, we shall suppose, is a spe-
cial register enabling us to make
the computer add or do some other
operation).

4. Transfer information from com-
PUTER REGISTER NO. 5 (which we
shall suppose is the output regis-
ter of the computer) into STORAGE
REGISTER NO. 1.

5. Transfer information from INPUT
station (the tape has moved
along, and now holds 45) into
COMPUTER REGISTER NO. 1.

6. Transfer information from INPUT
station (the tape now has 31 at
that point ready to be read) into
COMPUTER REGISTER NO. 2.

RADIO-ELECTRONICS for
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ON LONG ISLAND

PETE CHANKO SAYS:

Chanrose Distributors
Jamaica, N. Y.

Servicemen and Service Dealers
are our customers and we carry
the products they want. From the
very beginning, we have featured
N. U. tubes because N. U. pio-
neered in designing and building
tubes to meet the serviceman’s
strictest requirements. Uniform,
reliable, properly designed for
interchangeability, N. U. tubes
solve every service problem. And,
backed by N. U.’s cooperative
management, helpful service aids
and adverusing, N. U. tubes are
profit-makers fgor both us and our
817 customers.

NATIONAL UNION RADIO CORP.

FEBRUARY, 1951
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7-a. Transfer information from IN-
PUT station (the tape now pre-
sents a code or signal that means
subtraction) into COMPUTER REGIS-
TER NO, 4 (the operation-accepting
register); and

7-b. Transfer information from coM-
PUTER REGISTER NO. 5 (the result
register) into STORAGE REGISTER
NO. 2 (We see that Instruction
No. 7 in the first list breaks into
two commands).

8-a. Transfer information from STOR-

AGE REGISTER NO. 1 into COMPUTER
REGISTER NO. 1.

8-b. Transfer information from STOR-
AGE REGISTER NO. 2 into COMPUTER
REGISTER NO. 2,

8-c. Transfer information from IN-
PUT station (the tape now pre-
sents a signal which when read
will mean comparison) to CoM-
PUTER REGISTER NO. 4. (When the
computer is called on to compare
@ and b we shall suppose it is able

0 if @ is not greater than b, We
note that Instruction No. 8 breaks
up into three commands.)

9, Transfer information from coMm-
PUTER REGISTER NO. 5 (the result
register) into STORAGE REGISTER
No. 3.

Each of these commands will take
place during a complete operating cycle
of the machine (see the numbers of the
machine cycles in Fig. 1). For each
cycle, naturally, the machine requires

]

to produce 1 if @ is greater than b, not only the number and operation
8 2
T2'S
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Fig. 2—The main transfer circuit of the electric brain._
mal digit coded into binary notation. The circuits shown in re
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INPUT REGISTER CONTACTS

4 LINE BUS
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HH Bl e s
$.R.1 CONTACTS
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INPUT REGISTER RELAYS

SELECT-RECEIVING- REGISTER RELAYS

The 4-line bus is sufficient for transferring one deci-
d carry current during the first step of the problem.
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information from the input station, but
also knowledge of the designated regis-
ters. So at each cycle we must also give
the machine the signals that call for
the designated two registers at each
cyele. Computer register No. 3 is omit-
ted from this diagram because we do
not need it for this problem, but we
<hall have occasion to use it later for
other problems.

So, for our particular series of com-
mands, we shall suppose that the codes
of the registers are 000 to 111 as shown
right above them in Fig. 1, and that
these codes are also given to the ma-
chine, cvele by cycle. The machine is
constructed to know that the first code
refers to the sending register, and that
the second code designates the receiving
register.

What information then will be on the
tape, cycle by cycle? The tape will
contain the following information:

Cyele Tuformation
1 24-000-100
24 13-000-101
3 PLUs-000-110
4 --111-001
5 45-000-100
6 31-000-101
7 MINUS-000-110
8 —-111-010
9 ~-001-100

10 -010-101
11 COMPARE-000-110
12 -111-011

Of course, just as the registers are
represented by codes such as 000 or
100, so the numbers like 24 and 13 and
the operations PLUS, MINUS., COMPARE
will be represented by codes. Certainly,
the machine will not be required to
translate a collection of alphabetical
letters into an operation indication.
Probably, all of these numbers and
operations will be translated into sets
of 1's and 0’s corresponding to equip-
ment that has two different stable
conditions.

Circuits

Fig. 1 is a schematic diagram of the
flow of a problem through an electric
brain. But what is the diagram of the
actual circuits?

In Fig. 2 is shown the main transfer
circuit for the electric brain of Fig. 1.
By looking at Fig. 2, we can see most,
though not all, of the essential electri-
cal network for making the events of
Fig. 1 happen.

Down the center is a four-line bus;
this isx sufficient for transferring one
decimal digit coded into binary notation.
The second decimal digit could be pro-
vided for by another four lines of bus,
but these have been omitted for the
sake of simplicity.

On the right side of Fig. 2 are the
cight sets of relays which correspond
to the eight registers of Fig. 1. We note
that we cannot read in from the bus to
either the INPUT REGISTER or the CcoM-
PUTER 5 REGISTER. This is as it should
be, because COMPUTER 5 REGISTER is
filled from the information in coM-
PUTER REGISTERS 1, 2, and 4 and the
INPUT REGISTER is filled from the tape.

The sets of terminals marked Tl's, |
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1g Takes TV alignment g;

Mpj
trom Elld o End e

—the NEWJackson Model TVG-2

Service men the world over buy Jackson instruments for accuracy
and simplicity of operation... ... And why not? ... .. Just look at the
features incorporated in this new '51 model Television Generator:

e Continuously variable sweep frequencies over all
TV and FM bands

e Reversible single response pattern with base line
or double pattern

Adjustable sweep width from 100 KC thru 18 MC

e Marker Calibrator continuously variable from
100 KC thru 216 MC

o Secparate Crystal Oscillator for use either as a
marker or calibrator

e Video Modulation Jack provides for picture or
pattern modulation

o Marker Calibrator IF frequencies all on highly
stable fundamentals

e Multiple shielding of attenuators and circuits
insures low leakage

e Complete Sweep and Marker Generators in one
beautiful instrument

e Styled to match the famous Jackson Model
CRO-2 Oscilloscope

Truly another “‘Service Engineered” JECELSTI Jackson Distributor

electronic instrument. or write for free bulletin.

Electrical Instrument Co. Dayton 2, Ohio
In Canada: The Canadian Marconi Co.
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ONLY RCP & ONLY RCP ¢ ONLY RCP

gives you this NEW MODEL 8773

SERVISHOP

ONLY RCP
ONLY RCP
ONLY RCP

e & &6 5 ¢ & 0 0 ¢ 0 0 0

CO00QO00000000000

ALL IN ONE COMBINATION!

% TUBE TESTER
% SET TESTER

* A.M,
GENER

% F.M.
GENERATOR

TOR

Actually A
Complete
Service Sliop!

R.OP saves you time and glves you much more for
your money. The tube tester alone has obsoleseenee
proof features not available in any other tube tester.
It provides for extra elements in switching circuits,
extra socket blanks for new tube buases, and extra
switches not used at present

Double fuse proteetion—line fuse protects trans-
former; meter tuse protects meter in all circuits
Approximately 1000 listings on improved roll chart
together with an elaborate multitester for measuring
all AC & DC voltage DC currents- resistance in
in decibels—eondenser
signal generators for audio-radio. A.M

chms and megohms output
leakage
and KA

. % AF.
i1 GENERATOR

% CONDENSER
TESTER

% FUSE
PROTECTED
METER

Net Price

SPECIFICATIONS:

DC Voltmeter: 0-10-50-500-1000-2500

AC Voltmeter: 0-10-50-500-1000-2500

DC Milliammeter: 0-10-100-1000

DC Ammeter: 0-10

Decibel Meter: -8 to 415, 15 to 29, 29 to 49,
32 to 55

Ohmmeter: 0-500-5000 ohms, 0-0.1-1-10 meg-
ohms

Complete with tubes, batteries, test leads, out-

put leads, etc., in beautiful natural finish oak

case.

NEW DYNOPTIMUM FREE POINT TUBE TESTER

MODEL 323—The only tube tester that protects against abso-
lescence by having 2 extra circuit and tube element switches
| that are spares and are not used with 2 extra socket caps for
possible new tube bases—more pins and elements.

Besides it is a free point tube tester designed to test the
very latest tubes such as the new 8-prong subminiatures, etc.
Unusually speedy to operate, simple and accurote. New design
roll chart gives approximately 1,000 tube listings. All
| short-leakoge and quality tests included. Net price

55 495

Counter Model

Combination portable counter model (illustruted ) $58.95
Available at your distributor. Insist on R.C.P. Instruments.

Write for Catalog 2RE.

POLIcEIaLARM

RADIO APPARATUS CORPORATION

DEPT. RE-2 310 FOUNTAIN SQUARE THEATRE
BLDG., INDIANAPOLIS 3, INDIANA

© Many fans spend hundreds
of happy hours listening to city
and state police calls on their Polic-

Alarm radios. . . . Polic-Alarm Model
PR-31 is a quality radio which will give
years of trouble-free service on the 30-50 mc.
band. Can be used on either AC or DC cur-
rent of 115 volts.

Besides police calls, the 30-50 mc. band
also is used by fire departments, ambulances,
border patrol, forestry, maritime, railroads.
bus lines, and other services. Enjoy the thrill
of listening to these vital messages 544 95
at home. Model PR-31 (illustrated} .

Polic-Alarm Model PR-8 is available for
152-162 mc. band reception.

Price, complete . Ce e 544'95
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T2's, and T3’s are energized at an
earlier time. Their hold contacts hold a
pattern of information in the relay
registers. There are, however, excep-
tions: for example, provision must be
made for resetting any register before
information is read into it. But as
usual, we will not consider complica-
tions until a later stage.

On the left side of Fig. 2, we see
mainly the “read-out” contacts of the
relay registers on the right side of
Fig. 2. Since any one of the eight reg-
isters can be read out of, all eight of
the registers are represented.

The very first transfer is of the
decimal digit 4 (in binary, 0100) of
the first number, 24. Before this trans-
fer begins, we see the binary number
0100 stored and held in the INPUT REG-
ISTER RELAYS, recorded there in red
0100, the 0’s saying that relays 8, 2, 1
are not energized and the 1 saying that
relay 4 is energized. Consequently, on
the left side we see the number also
stored in the INPUT REGISTER CONTACTS.

Now, we want to transfer out of the
INPUT REGISTER, code 000, into com-
PUTER REGISTER NO. 1, code 100. Ac-
cordingly, information in the tape ener-
gizes the SELECT-RECEIVING-REGISTER RE-
LAYS in the pattern 100, and the SELECT-
SENDING-REGISTER RELAYS in the pattern
000 (using the terminals T4’s and T6's,
respectively), and affecting the posi-
tions of their contacts.

We now pulse terminal T5. This picks
up only the ENTRANCE RELAY for COM-
PUTER REGISTER NO. 1, and connects only
the pickup coils of COMPUTER REGISTER
NO. 1 to the bus.

We are now ready to pulse terminal
T7 and read through the whole circuit,
the main transfer circuit. This we do.
As soon as we do it we transfer the
pattern 0100 into COMPUTER REGISTER
No. 1. All the circuits that carry cur-
rent during this process are shown in
red. This same general process repeats
once each cycle, and again and again,
carrvies out the automatic operation of
the electric brain according to the in-
structions on the tape.

How many tapes?
One of the questions considered in

| designing an electric brain is whether

it should have one tape, several tapes,
or no tapes.
For a small machine such as Simon

| there is an advantage in having one

tape, because one tape-reading mecha-
nism is cheapest. In each cycle of such
a machine, there can be three times: at
two of the times, the machine reads
from the tape the codes of the receiving
register and the sending register, and
at a third time the machine reads from
the tape the number or operation
information.

It is often more efficient to have two
tapes. Usually they will consist of a
problem tape, containing the numbers
belonging to a particular problem, and
a program tape, containing the transfer
commands, operations, and constants
(the numbers that do not change from
problem to problem).

It is still more eflicient to put almost
all of the program into the storage or

RADIO-ELECTRONICS for


www.americanradiohistory.com

_ Electronics

memory of the computer. This often
becomes possible when we go to elec-
tronic computers with 1,000 or more
registers in the rapid memory, where
the rapid memory is the part of the
storage registers of the machine and
any specified piece of information can
be gotten at very quickly. This is in
contrast to the slow memory, where
many seconds or some minutes may be
needed to get at a specified piece of
information. For example, we can store
dozens of useful common routines, such
as a procedure for getting square root,
in the rapid memory of the machine,
and then tell the machine to pick up
any one of them and use that procedure
when a given indication in the problem
occurs. This has been done with the
Model 6 relay computer in Bell Tele-
phone Laboratories in Murray Hill,
N. J., which is a particularly well-
educated electric brain; it has routines
and subroutines which are numbered in
the hundreds; they belong to half a
dozen levels of “intelligence,” and can
call for each other.

EXPANDED SCALE METER

Designed especially for testing storage
batteries, this meter has a range limited
to a minimum of 5 and a maximum of
6 volts. Voltages below 5 cause no de-
flection. The unit is described in patent
2,509,486, issued to C. W. Danzell.
The heart of the circuit is the non-
linear bridge shown. This contains two
ganged arms R of equal resistance and
two identical low-voltage lamps L. The
lamps have nearly zero resistance when

cold. This resistance rises rapidly with
filament temperature. R is chosen to
equal the resistance of L when the
bridge input is 5 volts. Since this bal-
ances the bridge, there can be no de-
flection at that value. Full-scale meter
reading occurs at 6 volts.

The meter needle moves backward
when the bridge voltage is less than 5.
This reverse reading is suppressed as
follows: first, all connections are made
to the battery under test. Then the
push-button is depressed. The lower
pole connects a load resistor. An in-
stant later the upper pole closes the
meter circuit. By the time the meter
is in the circuit the lamps are warm.
When the button is released, the meter
circuit is interrupted at once. There-
fore the reverse deflection is not ob-
served during test.
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FOR BETTER

FREQUENCY
MODULATION

Fundamentals—
Apparatus—Servicing

This 448-page book with over
300 illustrations covers the en-
tire ficld of Frequency Modu-
lation—the system on which
modern Television as well as
many other important develop-
ments are based. Basic FM
theory, circuits, transmitters, re-
ceivers and mobile FM are
clearly explained. Other subjects
include FM circuit peculiarities;
tuning indicators; antennas; test
units; alignment; general setv-
icing procedure, etc. Price $5.00
separately.
®

PRACTICAL
TELEVISION
SERVICING

Here is a 334-page complete
guide to installing and 1epair-
ing television receivers. Includes
dozens of case histories, full ex-
planations of wiring, repair and
compunent replacement tech-
niques; antennas, testing tips,
improving picture linearity,
fringe area reception and other
vital TV service data. Tells
what to do—how to do it. Price
$1.00 separately.

®
PRACTICAL
TELEVISION
ENGINEERING

This 700-page book with its 385
illustrations can help pave your
way to a good-paying job in TV
manutacturing, laboratory or
broadcast studio work ! Starting
with picture transmission funda-
mentals, it guides you through
all phases of TV equipment and
station engineering. Helpful
data includes a full explanation
of the cathode ray tube; TV
camera chains; telecasting tech-
niques; studio problems; lenses;
lighting; oscilloscopes; camera
tubes; synchronizing generators;
video amplifiers; regulated power
supplies and dozens of others.
Price $7.50 separately.
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TRAIN-TELEVISION

JOBS ... FOR BETTER PAY

Television is growing by leaps and bounds—and should
continue to grow for many years! Train now to be one of the
well-paid specialists who will cash in on this latest and
greatest electronic development! No lessons to wait for . . .
o wasted time! These three great books cost only a small
fraction of the price of a course and are spe-
cially designed and written to make it easy for
you to learn quickly at home in spare time.
Our free examination offer protects you fully

\ ONLY

WA
ek 71550
\ 5 MONTHS TO PAY

5 Months
to Pay!

Learn at home...Learn

fast...Learn right with
the RINEHART TV LIBRARY

These 3 great books offer you a really outstanding, AMAZ-
INGLY LOW-PRICED OPPORTUNITY to get ahead in
the greatest, fastest-growing electronics field of all—
TELEVISION!

Presupposing a knowledge of basic radio, FREQUENCY
MODULATION (Book No. 1) provides up-to-the-minute
training in the circuit system that has made modern_tele-
vision possible. PRACTICAL TELEVISION SERVICING
(Book No. 2) trains you to install and service television
receivers. Each part of the work is clearly explained step by
step. Book No. 3 (PRACTICAL TELEVISION ENGI-
NEERING) offers invaluable advanced training in the form
of an intensely practical background in the engineering,
design and broadcasting end of the business.

Read singly, each book is an authentic, easy-to-understand
guide to an essential phase of modern TV. Add all 3 to-
gether and you have a specialized training that can help fit
you for a good job, better pay or even a business of your
own in this vast industry!

SAVE $1—PAY AS YOU LEARN

Use the attached mail order cou-  books is $16.50. On our special
pon. Read any or all of these out-  Rinehart TV Library otter you get
standing bon?cs for 10 days AT  them for only $15.50—with S
OUR RISK! Buy them singly if  months to pay. Our 10-day free
you like. Better yet, why not save  examination offer protects you
81 by ordering the complete set of  fully. YOU CAN'T LOSE! Use
32 The regular price of the 3  coupon today!

10-DAY FREE EXAMINATION

Dept. RE-21, RINEHART BOOKS, INC., Technical Division

232 Madison Avenue, New York 16, N. Y.

TO ORDER BOOKS SINGLY
Send me the fottow.ng books on your 10-day FREE EXAMINATION
OFFER. In 10 days, | will either send you the price indicated for
each book or return the books to you postpaid.
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Circuit Adds Vectors

A laboratory model of the vector adder. It serves as part of an analog computer.

HE analog computer is a type of

electronic calculator. Instead of

using digits (like the familiar 1

and 0, as described in the “Simon”
series now running in this magazine)
it represents mathematical quantities
with electrical signals. Since nearly all
types of physies problems in such fields
as mechanics, acoustics, thermodynam-
ics, as well as electrical problems them-
selves, can be represented by electrical
analogies, the analog computer is
extremely wuseful for solving such
problems:

Analog computers are often used to
solve problems of the common type
which involve rectangular coordinates.
The usual way to solve such a problem
is to resolve it into horizontal and
vertical components, handle these sepa-
rately, then add the components vee-
torially to get the resultant solution.
Thus one of the many things an analog
computer must be abhle to do is add
vectors.

It is easy to represent the magnitude
and direction of a veetor quantity by
the amplitude and phase relation of
an electric voltage. The circuits of an
analog computer can combine the com-
ponent solutions of a problem into
the resultant solution by adding two
electrical signals vectorially to give
a resultant voltage that corresponds

* Research engineers, Northrop Ajrveraft, Ine.
Hawthorne, Calif,

el

ewp—» AL MXER || QUIBYT |42

€2

@z

Fig. 1—A block diagram of the vector
adder to show 1ts operating principles.

to the predetermined rectilinear co-
ordinates.

The block diagram, Fig. 1, describes
such a scheme. The component inputs,
E1l and E2, are applied to two linear
modulators which are correlated by a
phase control. The out-of-phase volt-
ages are vectorially added by a mixer
circuit and then amplified adequately
before detection. Fig. 2 shows the
schematic diagram.

The phase control is a standard R-C,
as used in thyratron circuits. The vec-
tor diagram of Fig. 3 shows how two
sine voltages, el and e2, of equal ampli-

6SK7(4) g

AN
E2  3.9MEG
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Adding vectors with
vacuum tubes speeds

solving of problems

By L. D. Hindall
and
J. F. Donan*

tude. are controlled over a range of
nearly 180° by a variable resistance.
The predetermined phase is set by
means of a Lissajous figure. These
voltages are fed to the control grids of
remote cutoff pentodes which perform
the linear modulation,

IR and 1Xc in Fig. 8 are the voltage
drops across the resistor and capacitor.
Note that el and e2, the two equal
voltages, are with respect to ground
and are not taken directly across the
resistor and capacitor.

Each modulator circuit consists of
two tubes and uses their variable-mu

Fig. 2—Complete circuit of the adder.
Out-of-phase voltages are added by a
mixer circuit, amplified, and the sum
rectified to give the resultant voltage.
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See WHY Rider Manuals are
BEST BY TEST. See WHY they are
most economical in the long run.
See WHY they are most popular
with competent servicemen.

RIDERTV

MANUALS

Offer you the very same information

which the service department of the
original receiver manufacturer uses. There is
no greater accuracy, authenticity, com-
pleteness of detail. NOBODY, but RIDER,
can make this statement!

Include understandable descriptions of

the circuit action. In the five RIDER TV
MANUALS there are 731 pages of such ex-
tremely valuable instructional informa-
tion—telling you HOW the circuit functions.
NOBODY, but RIDER, furnishes so much of
this kind of data . . . all of it necessary for
successful and profitable TV servicing!

>

Preserts you with no less than 293

pages of signal waveforms—so vital
to rapid trouble diagnosis in picture i.f.,
sound i.f., video, sweep and sync circuits.
NOBODY, but RIDER, offers you anywhere
near this amount of absolutely indispensable
information!

>

Incorporate fully 337 pages of official,

» accurate unpacking and installation }
data. NOBODY, but RIDER, brings you as

many of these helpful, time-saving instruc-
tions!

Give you the most complete coverage
of the manufacturers’ receiver out-
put—not just pilot models—but ALL produc-
tion runs with ALL of the changes. NOBODY,
but RIDER, puts all of the data . . . so thor-
oughly, so completely . . . at your fingertips!

>

Prove, To Yourself, That Rider Manuals

ARE BEST

COMPARE'!

Check the completeness of RIDER MANUALS. The
five RIDER TV MANUALS contain 10,544 pages. Com-
pare them with any other service. Compare not
only listings of medel numbers, but all of the infor-
mation tontained which is of value in servicing a
receiver. RIDER AM-FM MANUALS contain 31,382
pages. The PA MANUAL contains 2,024 pcges.

John E. Rider Publisher, Inc.

480 Canal Street New York 13, N. Y.

Compilate your Rider Manval Library! IF any val-

umes ore missing, order o replacement foday !
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properties. This is done by operatingi
the tubes in the midpoint of the square-
| law region of their transfer character-
istics. If the bias of the tube is then
varied about this point, the amplifica-
tion will increase or decrease linearly |
with this bias. If two tubes are placed
lin a push-push circuit and set at a
null, the increase of the bias of one
I will give a linear increase of the output,
| while a decrease will give a corre-
l sponding increase with the signal being
'180 out of phase, since the output is
|
|

the differential of two signals. El1 or
E2 will determine the variable bias of
one tube of the modulator while the
null point is set by adjusting the
cathode resistor of the other.

t

400¢PS %Iﬁa%—]__“ 1;
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Fig. 3—A vector diagram to illustrate
| how the phase shift network operates.

Potentiometer voltage dividers are |
placed across the secondary of the push- l
push transformers to adjust the output |
1voltage so that both modulators have
the same constant of linearity. This
constant is defined as the ratio of
change of output voltage of the modu-
lator for a corresponding change of E1
or E2. Since there is no guarantee of
uniformity of tube characteristics, the
modulator output voltages may differ.
[ The input sine wave must be of small
amplitude to utilize the linear change
of slope of the square-law character-
| istic. These voltage dividers also set the
output voltage of the over-all circuit,
the sine wave being of constant |
amplitude.
| The vectorial addition is performed
by a simple mixer circuit. This mixed
signal is then amplified and passed
|through a center-tapped transformer.
The output voltage ER is obtained by
| full-wave rectification of the trans-
former voltage, the rectifier employing
crystal diodes, and an R-C load.

The cireuit, as used, consisted of

6SKT's in the modulator circuit, a 6N7
| mixer, and a 6SN7-GT output ampli-l
fier. The fixed cathode potential EX |
| of the varying bias 6SKT7’s was set at
[ +7.5 volts, and the voltage divider for
El and E2 was set to give about =1
! volt change of bias. The sine wave was
set at 0.1 volt peak-to-peak (400 c.p.s.)
at the 6SK7 grids. The maximum pos-
sible rate of change of El1 and EZ2,
which vary over a range of —50 to +50
volts is assumed to be 40 c.p.s. This
jexceeds the 5 c.p.s. limitation of E1
and E2 as used.
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Beat the
Tube

Shortage!

This Sensational New RIDER Book Shows
You HOW to Do It!

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK

by H. A, Middleton

For AM-FM-TV Receivers and
Allied Eq_uipmen'!

"l URGENT! Receiving
tubes are very scarce . . .
and will get scarcer.
There is a wide scramble
for every tlype of tube,
and you can't always get
what you need. What can
you do when you can’t
find a tube replacement?
How can Yyou get a set
working again? How can
you substitute one tube
for another?

HERE!
HERE Are The Answers To All
Tube Problems!

2500 Radio And TV Tube Substitutions Are
Listed!
TV Receiver Filament Wiring!

Heater Substitution Wiring Instructions!
Tube Types Classified By Functions!
e And A Wealth Of Other Priceless Data!
Here the serviceman will find 2500 radio and TV tube
types systematically listed in numerical sequence with
accompanying wiring instructions for making the substi-
tutions. There are views of original and substitute tube
sockets, and clear explanations for whatever changes may
be necessary. In this, one of the most important servic-
ing books ever published, and certainly a most timely
one right now, the serviceman will find the way to turn
out jobs that would otherwise remain on the shelf be-
cause of lack of proper tubes.
EXTRA! EXTRA! In addition to tube information . .. this
gensational book contains material on Calhode:Ray Tube
Characteristics, Complete Tube Characteristics ’Char!,
Ballast Tube Data, Pilot Light Information, Resistors—
Capacitors—Transformer Color Codes, Transformer Sub-
stitution, Fixed Condenser Substitution, and Cenverting
Farn Radio for Electrified Operation.

208 Pages in Heavy Durable Paper $

Cover. 8Y2 x 11 inches. Only 2040

.
Make this book PROVE its value!
.

Unless you agree that it is the best
investment you've ever made —
return it, and we will refund your

money.

Rush This Coupon Today

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, New York 13, N.Y.

Please send me ......copies of “’RECEIVING
TUBE- SUBSTITUTION GUIDE BOOK" at $2.40
per copy. | am enclosing check 0 money-
order [] in the amount of $
within 10 days, | am not satisfied—1 will
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Theory and Engineering

|

GATED BEAM CIRCUITS

The 6BN6’s unusual structure makes

it useful for many special circuits

VERYONE in radio work knows

that the plate current of a con-

ventional vacuum tube rises in a

smooth curve as the negative
grid bias approaches zero. A typical
curve of this type is shown in Figure 1.
This curve is for the TC7 and is fairly
representative.

A new and radically different tube
has been developed that uses electron
optics and special internal structures to
give much a steeper characteristic curve,
This tube, known as the 6BNG gated
beam tube, is now available commer-
cially. A curve for the 6BN6 is shown
in Figure 2. A signal of only a little
more than 1 volt swings the plate cur-
rent from cutoff to saturation. Even
driving the control grid positive will
not increase the plate current.

What is the advantage of this? These
special characteristics make possible a
one-tube limiter-diseriminator, a simple
square-wave generator, and pulse-
height discriminator—just to niention
a few possible uses. The tube lowers
component costs. Already it is being
used as the FM detector in intercarrier
sound cireuits.

The Tube Structure

Internal structure of the tube is illus-
trated in Fig. 3. Electrons emitted
from the cathode are formed and
shaped into a rectangular beam as they
pass from the cathode housing into the
accelerator structure. Electrons arrive
at the first control grid ‘“head on.”
If the grid is negative, the electrons
near the grid are retarded and form a
space charge in front of it. This space
charge or cloud of electrons repels more
electrons from the grid. This is one of

Fig. 1, below—Transfer characteristic

the reasons for the sharp control char-
acteristic. Another reason is that the
electrons that cannot pass the negative
grid are not returned to the cathode to
inhibit further emission and lower the
cathode current. Instead they are de-
flected toward the accelerator where
they are collected. When the plate cur-
rent drops, the accelerator current
rises. Possibly this action could be used
in a new phase-inverter circuit.

Those electrons passing through the
first control grid on the positive signal
swing go through a second beam-form-
ing arrangement and meet the second
control grid located in the shield struec-
ture with the anode. This second con-
trol grid is often called the quadrature
grid. Its control characteristics are
much the same as those for the first
control grid.

Thus in effect we have two gates or
control grids. Before plate current can
flow, both gates must be open or par-
tially open at the same time.

Circuits for the tube

One use for this tube is as an FM
limiter. A practical circuit appears in
Fig. 4. There are no time constants and
linmiting is instantaneous—just the
thing for reducing ignition interfer-
ence. Limiting occurs when the signal
voltage swings past the top and bottom
bends in the curve of Fig. 2.

Placing a resonant circuit in the sec-
ond control-grid circuit makes a com-
bined limiter and discriminator. (See
Fig. 5.)

Once during each r.f. cycle the first
grid ‘“gates” or lets electrons pass
through to the plate. The electrons
that pass through represent an electro-

of a 7C7 with the usual sloped curve. 2 I T Ill = I
. . . .. Ll I ! .
Fig. 2 right—Characteristic of the B R = Ll
6BN6. Plate current goes from cutoff Ly Tt Tene N
to saturation with 1-volt grid signal. 9 ’f' |I ]
FFEFEFEREEEL IR i -
T . - L + <7
T[7¢7] RN 2
i | ral"Pan ] T
A S
3o . 7 SO T
= H RN B | P - ]
= P ‘0 IACCELERATOR-IOOVOLTSE_
3 ik A 17 s[- ] ] GRID N°3- 0 VOLTS u
. T I B
2 .2
! = . J A 1
1] i
-1 - -5 -4 -3 - = 0 - - -4 -3 - = °
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By EDWIN BOHR

static charge. When they approach the
second control grid, they repel the free
electrons in the second grid circuit,
causing an

electron flow to ground.

ADJ FOR BEST
LIMITING

Fig. +—Limiter circuit using the §BNG6.
Pin No. 1 is for cathode, focus elec-
trode, and internal shields, pin 2 is
No. 1 grid (signal or limiter), pin 5 is
grid No. 2 or accelerator, and pin 6
is for grid no. 3—the quadrature grid.

Fig. 5—A combined limiter-diserimina-
tor circuit using the gated beam tube.

Since this happens once each cycle, a
circuit tuned to the incoming frequency
will oscillate. But, the oscillations in
the tuned circuit will take place a little
later than those in the input circuit.
They lag the input signal by 90° or a
quarter-cycle. Both gates are open to-
gether for only a fraction of a cycle, as
shown in Fig. 6-a. If the carrier fre-
quency is lowered, the time of opening
of the first gate is retarded, the gates

RADIO-ELECTRONICS for
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are open together for a longer time, |
and the plate current increases. This is
shown in Fig. 6-b.

If the frequency of the carrier is
raised, the first gate opening time is
advanced and the two gates are open
together for a shorter time as illus-
trated in Fig. 6-¢, and plate current
falls. Thus frequency changes cause

PLATE FLOW  TIME INGREASED TIME DECREASED
SATEJ Gﬂ; €2

T ¥ T o

I 1 T
1 ' : [ ' 0
' ' ¥ ' ] [}
' [} ] ' ' ]
(] ] . ] 1 ]
' ' - ’ ' ]
] 1 L) [] ] [}
1 'y L | 1 —— )

TIME ——=
ON CENTER FREQ BELOW CENTER FREQG  ABOVE CENTER FREQ I

—
PLATE
CUR%ENT

F b [

Fig. 6—Diagram showing how the time
delay between the two grids gives a
discriminator action for FM signals.

plate current changes, and we have a
frequency-modulation detector. In the
case of TV intercarrier sound, the
audio output from the circuit of Fig. b
is enough to drive the beam power tube
without other audio amplification. \

Alignment is very simple: the second
control-grid tuned circuit is tuned for |
maximum audio output with input at
the correct intermediate frequency.
This detector does not give the twol
familiar tuning spots on each side of
proper tuning.

Besides the circuits suggested and
described, the resourceful experimenter
should find many interesting uses for
this tube in test equipment. control
devices, and other circuits.

WTVJ CRANE
No tall buildings or hills were avail-
able to locate the microwave antenna
for a Y-mile remote broadcast at WTVJ

in Miami, Fla. Clever technicians put
the dish near the top of the 100-foot |
crane hoist as shown in the photo andl
the broadcast went off as scheduled.

FEBRUARY, 1951

Bk

YOU'RE FIRSTIN LINE!
FOR TOP VALUES IN TV, RADIO & ELECTRONICS

Be thefirst to know of the Latest and Best Buys in TV,
Radio and Electronic Equipment...Gel on Concord's
Mailing List. Besureyouget the new Buyer's Guide. . .
issued periodically and packed with the latest available
merchandise. This way, when merchandise is avail-
ableto us. .. it goes straight to you. Order yours Now.

PUT YOUR NAME ON CONCORD'S MAILING LIST
NOW! et p—————

901 West Jackson Blvd.. Chicago 7, Hlinois

-

Bargains ... Values...Savings.

Now you're assured of getting the [ Please forward your latest Buyer's Guide l

latest scoops on Radio, TV, and {
Electronic Equipment First-hand. AT, o et e ee e n e iia e l
Send today for your Concord

Buying Guide. Just fill in the Address..... O T |

coupon at the right. Send all .
orders to Concord - Chicago, City. .ovvieeninn Zone...State......oooniens g

MOBILE HIGH VOLTAGE PWR. UNIT

For mobile radios, amateur equipment, PA amplifiers, and many other
types of equipment. Well built, made of the finest materials available to
meet strict specifications. Especially adapted to furnish plate supply for
above mentioned units. Input 12 volts at 10 amps. Qutput consists of two
volt ranges. (1) 275 volts at 10 ma., 12 volts @ 3 amps. (2) 500 volts at 50
ma. Contains two nationally known permanent magnet dynamotors, complete
with all hash filters. Each high voltage range is individually fused and the
input hasan “on and off* switchand an indicating pilot light assembly. Olive
drab wrinkle finish. Size: 8-3/8"x 6-1/4"x 11-5/8". 9 g
99-95131 - Shpg wt. 27 1bS. «.vvvuvririareie e ees - 5 b

PERMANENT MAGNET DYNAMOTOR

Input 12/24 volts @ 8/4 amps. , output 12/275 volts @ 3/.110 amps.
99-95801 - Shpg Wi, 10 IDS. . uervrervnronronaonrerruonanenes $4.95

CAL 88 HIGH-SPEED SOLDERING GUN

New Cal-88 Soldering Gun heatsinabout 5 seconds! Choice of two heats from
sametrigger: 100 watts or 150 watts. Built-in light shines directly on your
work. New single pole electrode lets you work faster in narrow spots. You
can see what youare doing. Beryllium copper electrode requires no tinning.
Can be replaced in two seconds.

Long duty cycle--heats up in about 5 seconds and can be kept on for about
10 minutes. Its off duty cycle is only 5 minutes. Light in weight...only
1-1,2 lbs! This. plus non-tiring pistol grip and perfect balancing make this
the easiest-to-use soldering gun yet. Built-in 1.5 amp fuse protects the

transformer. All parts of gun are replaceable.
18-14864R--Shpg. Wi, 2 IDS. .. vvrveeenervurvonnarearnerone ]4.65
RECORDING TAPE

AT TERRIFIC PRICE REDUCTION

Best Recording Tape Buy on the market! Made by a famous national manu-
facturer to Concord's strict specifications. 1200' long, 1/4" wide with uni-
form coating of red oxide particles on kraft paper base. Magnetic coating
wound facing in. Plastic reel included. Order while our supply lasts.

35-16297R - 1200' Kraft Paper Base Tape.........c.ooovveenns ].49

As above but on stronger more efficient plastic base for more uniform out-

33.16296R - 1200" Plastic Base Tape... ...oiicrivncnrrenaeree $2.25

For prompt service

on Export Orders and

. Concord Radio Corp.,

901 W. Jackson Blvd., Chicago 7, 1. Export Division, 901 W.
Branch Showroom: 265 Peachtree 51, FYIEN IRl Jacksen Blvd., Chicago

put and lower noise level.
Service
Mmf Urn'er Center ﬂ'ﬂd SHGWWGH‘I Inquiries Address to
7, Nlinois.
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper-
ation and practice. 216 pages; profusely illustrated; 84
X117, Order TV-T L0 iiiiiiiiiineeaneannns Only $3.00

Television Antennas. New 2nd edition. Describes oll
TV antenno types; tells how to select, install, solve troubles.
Soves time; helps you earn more. 200 poges; illustrated.
Order TAG-T ..o it iiii i s Only $2.00

Television Tube Location Guide. Accurate diagrams
show position and function of oll tubes in hundreds of TV
sets; helps you diognose 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 bosed on actual
onalysis of equipment. 286 pages; 8Y2 x 11”; paper-
bound, Order CM-3. .. ... ... ...oviviunn.. Only $3.00

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

1947-1948 Changer Manval. 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-V. . ,.............. Only $5.00

. e
e A

Post-War Audio Amplifiers. Vol. 2. A complete analysis
of 104 well-knawn oudio amplifiers and 12 well-known
tuners made in 1949.50. 348 pages, 8Y2 x 117, Order
1Y S SR Only $3.95

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

Avuto Radio Manvual. Complete service data on more than
100 post-war auto radio models. Covers over 24 mifgrs.
350 poges, 8%2 x 117, Order ARV, .. ...... Only $4.95

Communications Receiver Manual. Complete analysis
of 50 popular communications models. 246 pages, 8V x
117, 0rder CR=Y .o 0viiiiiiivennann,s 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-Y.. . i iiiiiiniiireinnns Only $1.25

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949, Shows you the ohe right way to
string a dial cord in thousands of models. Pocket-size. Order
2L o Oniy $1.00

Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946. Order DC-Y1....iiivuuun. .. Only $1.00

The Famous "Radio and
TV Industry RED BOOK"

New 2nd Edition. The com-
plete one-volume guide to
TV and Radio replacement
parts for 22,000 sets made
7 from 1938 through 1950.
Covers all 22 major components; 19 leading part
manufacturers. Gives original part number, proper
replacement numbers, valuable installation and
service notes.Over 600 pages;8/2x11". Only $3.95

Order from your Parts Jobber or write direct to
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indlana

HOWARD W. SAMS & (0., INC.

Broadcasting and Communicatio

OMMERCIAL FM Radio stations

of the class-A, 1,000-watt type

have a definite place in main-

taining communications during
emergencies, disasters, and war, as well
as the bigger FM and AM stations.
Any method of communications which
seeks to control masses of people must
do so while they are still thinking in-
dividuals and before they become riot-
ing panic-stricken mobs. An informed
person who knows what is going on
and who is in constant contact with his
block warden or sector warden is not
liable to panic. If, in addition, he has
been assigned definite tasks to per-
form, he is tractable and under con-
trol.

The emergency receiving equipment is
very simple and can be used in any car.

The German breakthrough in the
early part of World War II is a typical
example of the need for control of
civilian populations. The fleeing French
people, spurred on by wild rumors (and

in some cases effectively planted ones)
completely blocked all roads. Proper
routing of troop reinforcements and
emergency vehicles was impossible.
Such a condition could occur here in
the United States. It is very likely that
plans have already been formulated to
stir up unrest, plant wild rumors, and
block our highways with traffic tie-ups
that would make our summer Sunday
traffic jams look simple; and that these
plans would immediately go into action
in the event of all-out war.

To control these problems of evacua-
tion, troop movements, and the numer-
ous other difficulties facing a country
under attack, many and often conflict-
ing plans have been advocated. The
bigger cities have special problems of
their own, but the smaller outlying
communities surrounding these large
cities can be of great assistance in
housing evacuees, supplying medical

www americanradiohistorv com

'FM Provides Emergency Net

By JAMES A. FLYNN

care, and providing food and clothing
to stricken areas. This is where the
smaller radio stations, operating under
emergency conditions, can do a spec-
tacular job.

As station manager of WXNJ-FM,
a class-A, 1,000-watt station located in
Plainfield, N. J., about 25 miles from
New York City, I conceived the plan
of utilizing our facilities under test
conditions, using as little special equip-
ment as possible. Backed by the: Quor-
um, a local group of business and pro-
fessional men, the plan was taken up
by the Plainfield Civil Defense Council
under chairman Robert M. Read. On
July 17, 1950, an actual test was made
with excellent results.

We used Zenith Majors. (model 74-
918) and power converters which have
a male plug to plug into an automobile
cigar lighter (Zenith part F-15840).
These units were borrowed from Robert
Mathewson of Zenith Radio, New York
Cityv. We also borrowed Link Radio
monitoring receivers (v.h.f. type 2605)
from Gene Bird of Link Radio, New
York City. The radio transmitter was
powered, for this test, by 7%-kw, port-
able gas-driven, a.c. 60-cycle, 110-220-
volt generators with a voltage regu-
lator.

The converters were plugged into
cigar lighters in four police cars, 10
radio-equipped taxicabs, the mobile 10-
meter ham car of Mr. Atkinson Alatary,
W2UIY, and in a number of private
cars stationed at designated spots as
simulated sector warden posts. Using
the FM radio receivers, these cars were
then listening posts, ready for instruc-
tions and orders. The Link monitoring
sets were tuned to the taxi and police
frequencies, and with a 10-meter ham
receiver we then had two-way com-
munications-—out on our own frequency
(103.9 mc) and in on police, taxi, and

The author plugs a converter into a car
lighter. The receiver is a Zenith Major.

RADIO.ELECTRONICS for
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TV manufacturer, installation engineer, TV
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vision transmission wire. J 8§ C is justly proud
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amateur frequencies. The Tl%%-kw gen-
erator had been hooked up to our own
transmitter and we were in operation.
(We drew 2,700 watts.)

The entire test was run as though
all telephone, power, and light lines
had been destroyed. WXNJ, located on
the top floor of the Plainfield National
Bank, was used as control center. The
mobile cars, taxi, and police were dis-
patched to various parts of the city
to report hack on simulated disaster
conditions. The block wardens were
given test instructions for billeting
evacuees from other sectors and cities

and to maintain road blocks in their |

own endangered sectors. The mobile
ham rig made three standby contacts
with out-of-area amateurs to prove our
ability to maintain contact on a state-
and nation-wide level. The entire test
went off without any trouble.

The test was observed by New Jersey
State Deputy Civil Defense Director
Charles S. Weiler, and W. J. McGrath,
on the Staff of General Lucius Clay,
New York State Civil Defense Director.
Both agreed as to results and stated:
“The possibilities are unlimited.” Mr.
McGrath borrowed a Zenith Major and
one of the cigar-lighter plug-in con-
verters to demonstrate to his own group
the practicality of this plan.

I
|

Costs in setting up this system on a |

permanent basis can be kept at a mini-
mum. The most expensive item at pres-
ent is the converter at $35. On a pro-
duction-line setup, however, this should
drop considerably. The gas-powered
generator should be installed on the
premises and hooked up as a standby
source of power. The local civil defense
council, through its state organization,
could obtain these, possibly from Gov-
ernment surplus supplies.

In Plainfield, N. J., there are only
four police vehicles equipped with radio,
but under our plan the town’s two cab
companies, on receipt of the first warn-
ing would send their ten taxis to police
headquarters at once. These would be
manned by regular and auxiliary police
and sent to predetermined designated
areas to patrol. The city would then be
divided into fourteen patrolled areas
with two-way communications instead
of the four areas possible, were we to
use police cars only.

Other emergency vehicles such as
Red Cross would receive instructions
from central headquarters. When the
mission was complete, they would re-
port back, as would all block and sector
wardens, through the patrol car in
their area.

The best thing about this plan, be-
sides the fact that it works, is its sim-
plicity. You need only enough monitor-
ing receivers at headquarters to cover,
one each, the different frequencies used
out in the field. We used three. One re-
ceiver for the ham rig is needed, and
as many converters as you have vehicles
and block wardens working.

The Plainfield Civil Defense Council
intends to use this method of communi-
cations should conditions warrant.
Other cities or states are welcome to
any assistance we may be able to
render.
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facts—get your ¥REE Folder now. Examine>
use, compare—learn why no modern service
shop can afford to be without PHOTOFACT!

3 *

PAY AS YOU EARN! Ask

WR“E FOR your distributor about this amaz-

ing plan. Only $18.39 puts the,

l FREE entire profit-boosting Photofact,
INDE X tibrary in your shop now!

HOTE: Qur FREE Folder offer is limited to
Service Technicians enly. Attach coupen be-
law 18
jebber's
send coupan te your jobber. Exparimenters
and others may obtain the Photofoct Folder

your letterheod and mention your

name. |f yau have no letterheod,

by remitling amoun! shown below.

HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indionapolis 5, Ind.

[] Send FREE Photofact Cumulafive Index
[] Send Full Easy-Pay Details

1 am a Service Technician:
] Send FREE Folder for set model........

1 am an Experimenter: Enclosed $........
[] Send Folder for set model. .ocvueeens
TV-$1.00. Record Changer or Comm. Receiver-15¢. AM /TM-50¢

NOMe.ccrecvtsaeasoccosceasnsasssacns

Address..coeesosersoasasesssssvssssen

Cityeeeoosoanosvos..Zone. . State..o...

b e e ot o o e o o e e i e o e e e
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Question Box

|
GET RID
OF

B. O.F

in TV Pictures!

* BARKHAUSEN OSCILLATION

When wvertical black bars appear in
TV pictures as shown above they are
the result of Barkhausen Oscillation
occurring in the horizontal sweep out-
put tube (such as the 25BQ6, 6BQ6,
6EV5, 26EV5, 6AUS or 25A U5 ete.).
To correct this difficulty our engi-
neers have developed the

PERFECTION
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 oscilla-
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, Hlineis

Malkers of Perfeetion Spealers, lon Traps and
BeamadJuster TV Picture Centering Controls

e

B. O. ELIMINATOR
(Actual Size)

EASY
TO INSTALL

Just slip the B, O.
Eliminator over the
tube, move down, or
up, or turn until the
dark vertical bars dis-
appear from the pic-
ture. Spring grip halds
the Etiminator in
Place.

DON'T LET THE LOW
PRICE MISLEAD YOU.
Although it sells for
only 25¢ this versa-
tile pocket edition
iust off the press in-
<¢ludes 28 photographs
showing exactly how
repairs are made for
every electrical device
from a fuse to a mo-
tor including electric
toasters. wrons, clocks,
fans, vacuum clean-
ers, machine lools,
washing machines,
hulbs, fluorescents,
thermostats, transs
formers. radias, tubes,
resistors. condensers,
auto electrical cir-
cuits. house wiring,
etc. Send for your
postpaid copy today.
Include 25¢ in coin
i or stamps. (Send $1
and we will include
an _Electric_ Tester,)
SUPERIOR PUBLISH-
ING CO.. DEPT. $-13,

227 FULTON STREET,
NEW YORK 7. N. Y.

| CONVERTING A MOVIE PROJECTOR AMPLIFIER

P I am enclosing the cireuit of a
model 102 amplifier which I purchased
from a Midwest radio mail-order house.
This amplifier was designed for wuse
, with a portable mmovie projector. Please

quired with the average tuner. The
500,000-ohm control in the input circuit
should be adjusted so the amplifier is
not overloaded when the tuner volume
control is set at maximum. The 6SN7

lim% L 8/450V
. 47K I 47K 7

6J5

470K~

B6SN7
FM TUNER 9

TUNER VC
y IMEG
>

6Ve
.002-.006

OUT TRANS
Ea
4

IMEG

5Y3-GT

gIWVAC

.|]._

500K € PHONO VC

XTAL PICKUP

show how I can convert it for use with
an FM tuner and a crystal pickup.—
J. R. R., Suffoll, Va.

A. The conversion diagram is shown.
The 6SN7 is connected as a cascade-
connected amplifier for the M tuner.
Plate load resistors in this stage are
[ made low because very little gain is re-

? I am constructing an electronic
guitar and would like to have a dia-
gram of a 10-watt amplifier to use with
it, Please design an amplifier for me
and include the vibrato cireuit shown
in the Deceniber, 1949, issue—E. C. P.,
Takoma Park, D.C.
A. The amplifier ecircuit is shown.
The phase inverter and push-pull out-
{ put stages are conventional. The vari-
able-gain stage is a 6SK7, two methods
of controlling its gain being shown. In
Fig. 1, the 6-cycle a.c. sine wave is
applied to the control grid of the 6SK7
along with the signal to be amplified.
In the alternate method shown in
Fig. 2, the oscillator signal is amplified
r and then rectified by the 6H6. The
positive voltage from the 6H6 is ap-
| plied as d.c. bias to the control grid of
the 68K7. The bias on this grid swings

TO FILS

stage will provide sufficient gain for
some crystal microphones.

The signals from the pickup and
tuner are mixed in the grid circuit of
the 6J5. The feedback loop between the
plates of the 6J5 and 6V6 is to improve
the frequency response. Experiment
with the resistor and capacitor values.

VIBRATO AMPLIFIER FOR ELECTRONIC GUITAR

positive at a 6-cycle rate causing the
amplifier output to increase according-
ly. If you want the vibrato -ecircuit to
decrease the volume, reverse the plate
and cathode connections to the 6H6. A
small capacitor may be connected be-

3 220K ] O 65K7 PiN4 (1)
< IMEG
4 $
" SEE TEXT
N T
s 250K
6SL.7-GT 6HG6  VIBRATO CONT

Fig. 2—Alternate circuit for vibrato.

tween the arm or the high side of the
vibrato control and ground. The posi-
tion and value of the capacitor will
depend on the decay and attack time
which sounds most pleasing to the
operator. Try values as high as 0.3 pf.

6SK7 6N7
i s
o
5
IN
IMEG SiAAn 25 25V |8
vy A

< 100K b3
2525V Z 10K LK

VIBRATO CONT 104 50V 10

6A3,6B4 (2)
)

5Ka P- P‘gu

‘D
2.2k $ 20m2sv

FIL PINS: 6N7,65K7=2-7 § 6SL7=T7-8

8-15H /150MA

P20W

507

S
6.3V/2A TOFILS
= -

Fig. 1—The guitar amplifier circuit.
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KITS THAT

Heathkics are styled in the most modern man-
ner by leading industrial stylists. They add
beauty and utility to any laboratory or service
bench. There is 2 complete line of Heathkit
instruments allowing a uniformity of ap-
pearance.

An attractive service shop builds a feeling
of confidence. Many organizations have stan-
dardized on Heathkits providing uniform ser-
vice departments.

There is no waste space or false effort o
appear large in Heathkits — space on scrvice
benches is limited and the size of Heathkit in-
struments is kept as small as is consistent with

83

’ﬂ’f 78 are the

Quality Line of

EST INSTRUMENT KITS

I~

Complete k11s WiTH

PARTS THAT FIT ...

When you receive your Heathkit, you are as-
sured of every nccessary part for the proper
operation of the instrument.

Beautiful cabincts, handles, two-color pan-
els, all tubes, test leads whese they are a
necessary part of the instrument, quality rub-
ber line cords and plugs, rubber feet for each
instrument, all scales and dials ready printed
and calibrated. Every Heathkitis 110 V 60 Cy.
power tranformer operated by a husky trans-
former especially designed for the job. Heath-
kit chassis are precision punched for ease of
assembly. Special engincering for  simplicity
of assembly is carefully considered.

good engincering practice.

AC fields.

purchase cost down.

Aecwracy
ASSURED BY
PRECISION PARTS

Wherever required, the finest quality
1% ceramic resistors are supplied. These
require no aging and do not shift. No
matching of common resistors is re-
quired. You find in Heathkit the same
quality voltage divider resistors as in the
most expensive equipment.

The transformers are designed especially for the Heathkit unit. The
scope transformer has two clectrostatic shiclds to prevent interaction of

These transformers are built by several of the finest transformer
companies in the United States.

sed 8Y LEADING
MANUFACTURERS

Leading TV and radio manufacturers use
hundreds of Hcathkits on the assembly
lines. Heathkit scopes are used in the
alignment of TV tuners. Impedance
bridges are serving every day in the
manufacture of transformers. Heathkic
VTVM's are buile into the production
lines and test benches. Many manufac-

turers assemble Heathkits in quantity for cheir own use thus keeping

-

\ MAL o .
MATCH WO s “CHE
cyall ADLE 910t
penBR CTRIC TUBES
GENER FORME
wich N‘Ro\S
CENTRAY
ETERS
MesO
S‘c\NC“ rodls \\

N
\ INSTRUCTION

1} L . .
Heathkit instruction manuals contain

MANUALS

complete assembly data arranged in a
step-by-step manner. There are pic-
torials of each phase of the assembly
drawn by competent artists with detail

allowing the actual identihcution of parts. Where necessary, a separate
section is devoted to the use of the instrument. Actual photos are in-

cluded to aid in the proper location of wiring.

Psed BY LEADING
UNIVERSITIES

Heathkits are found in every leading
university from Massachusctts to Cali-
tornia. Students learn much more when
they actually assemble che instrument
they use. Technical schools often in-
clude Heathkits in cheir course and
these become the property of the stu-
dents. High schools, too, find that the

purchase of inexpensive Heathkits allows their budget to go 1auch
further and provides much more complete laboratories.

ERPORT AGENT

CABLE:; ARLAD.N Y,

e e e | HEATH cCcCOMPANY .

FEBRUARY, 1951

... BENTON HARBOR 20,

MICHIGAN
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(2 Tmprovements IN NEW 1951

MODEL O-6

PUSH-PULL

* New AC and DC push-pull amplifier.
%* New step attenuator frequency compensated input.
* New non frequency discriminating input control.

* New heavy duty power transformer has 68% less magnetic
field.

* New filter condenser has separate vertical and horizontal
sections,

* New intensity circuit gives greater brilliance.

* Improved amplifiers for better response useful to 2 megu'cycles.
* High gain amplifiers .04 Volts RMS per inch deflection.

* improved Allegheny Ludlum magnetic metal CR tube shield.

* New synchronization circuit works with either positive or nega-
tive peaks of signal.

* New extended range sweep circuit 15 cycles to over 100,000
cycles.

* Both vertical and horizontal amplifier use push-pull pentodes
for maximum gain.

The new 1951 Heathkit Push-Pull Oscilloscope Kit is again the best
buy. No other kit offers half the features — check them.

Measure cither AC or DC on this new scope — the first oscilloscope
under $100.00 with a DC amplifier.

feas \NEXPENSIVE MODEL -2
ELECTRONIC SWITCH. KI»T

Twice as much fun with your oscnllosco;:ﬁ
__ observe two traces at once — S€€ 1'5 ;
the input and output traccs of ar;]amp laf\(i
and amazingly you can control t 'e size o
position of each rtrace sqparately — S\(lpfor
impose them for comparison of se.pia.ra eo >
ohscrvation —no connections 'msuc.sgnlr)‘i.. |
All operation clectronic, nothing erca(ions
cal — ideal for classroom demonstD‘ g
— checking forf lmcrlmmlcn:s,dfftéé(s lsshow
i hase shift and other d¢
::gﬂi‘ngmmly. Can be used \\'ll‘h a'ny n(sY‘Sf
or make of oscilloscope. So inexpe
you can't afford to belwuhout one. o
Has individual gain controls, post

ing control and coarse and fine switching 0

The vertical amplificr has frequency compensated step attenuator input
into a cathode follower stage. The gain control is of the non frequency
discriminating type — accurate response at any setting. A push-pull
pentode stage feeds the C.R. tube. New type positioning control has
widc range for observing any portion of the trace,

‘I'he horizontal amplifiers are direce coupled to the C.R. tube and may

be used as cither AC or DC amplifiers. Separate binding posts are
provided for AC or DC.

The multivibrator type sweep generator has new frequency compen-
sation for the high range it covers; 15 cycles to cover 100,000 cycles
The new model 0-6 Scope uses 10 tubes in all — several more than
any other. Only Heathkit Scopes have all the features.

New husky heavy duty power transformer has 509, more laminations.
It runs cool and has the lowest possible magnetic field. A complete

electrostatic shield covers primary and other necessary windings an:
has lead brought out for proper grounding.

The new filter condenser has separate flters for the vertical and
horizontal screen grids and prevents interaction between them.

An improved intensity circuit provides almost double previous bril-
liance and better intensity modulation.

A new synchronization circuit allows the trace to be synchronized
with either the positive or negative pulse, an important feature in
observing the complex pulses encountered in television servicing.
The magaetic alloy shield supplied for the C.R. tube is of new design

and uses a special metal developed by Allegheny Ludlum for such
applications.

rate controls — can also be used as squlalrg
wave generator over limited range. L
Volt transformer operated comes cOom1 2
with tubes. cabinet and all parts. c%lcpncr so
very little space bpsxd_c‘(hc scolie. Beret s

get one. You'll enjoy it immensely.

§-2. Shipping Wt 11 Ibs.

The Heathkit scope cabinet is of aluminum alloy for lightness of
portabiliey.

The kit is complete, all tubes, cabinet, transformer, controls, grid
screen, tube shicld, etc. The instruction manual has complete
step-by-step assembly and pictorials of every section. Compare it
wit

h all others and you will buy a Heathkit. Model 0-6. Shipping
Wt., 30 lbs.

EXPORT AGENT
ROCKE INTERNATIONAL CORP.
I 12 E. 401k ST.
NEW YORK CITY {16)
' CADLE: ARLAB-N.Y.

... BENTON HARBOR 20,

MICHIGAN d
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Yeew 1957 -

Heathkit

* MODEL

VIVM KIT

EXPENSIVE ‘P

*

ohm source).

New high quality Simpson 200 microampere meter.
New %% voltage divider resistors (finest available).
24 Complete ranges.

Low voltage range 3 Volts full scale (13 of scale per volt).

Largest scale available on streamline 4%z inch meter.
Burn-out proof meter circuit.

Isolated probe for dynamic testing no circuit leading.
New simplified switches for easy assembly.

Xk b % % A % %

scale for quick FM alignment.
There are six complete ranges for cach function. Four
functions give total of 24 ranges. The 3 Vole range allows
33159 of the scale for reading one volt as against only
209 of the scale on 5 Vol types.

The ranges Jdecade for quick reading.

New 1507 ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipment selling for thou-
sands of dollars. The entire voltage divider decade uses
these V595 resistors.

New 200 microampere 415" streamline meter wich Simpson
quality movement. Five times as scnsitive as commonly
used 1 MA meters.

Shatterproof plastic meter face for maximum protection
Both AC and DC voltmeter use push-pull electronic vole-
meter circuit with burn-out proof meter circuit.

Electronic ohmmcter circuit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
internal 3 Volt batcery. Ohmmeter batceries mount on the
chassis in snap-in mounting for easy replacement.
Voltage ranges are full scale 3 Volts, 10 Volts, 30 Volts.,
100 Volts, 300 Volts, 1000 Volts. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measurements. Negli-
gible circuit loading. Gets the accurate reading without
disturbing the operation of the instrument under test. Kit
comes complete, cabinet. transformer, Simpson meter. test
leads, complete assembly and instruction manual. Com:pare
it with all others and you will buy a Heathkit. Model V-4A.
Shipping Wt., 8 Ibs. Note new low price, $23.50

EXPORT AGENT

i ROCKE INTERNATIONAL CORP.
13 E. 401h ST, 4
NEW YORK CITY (16)
CANE ARLAD.N ¥,

FEBRUARY, 1951

Higher AC input impedance, (greater than 1 megohm at 1000 cycles).
New AC voltmeter flat within 1 db 20 cyclas to 2 megacycles (600

New accessory probe (extra) extends DC range to 30,000 Volts.

Crystal probe (extra) extends RF range to 250 megacycles.
Modern push-pull electronic voltmeter on both AC and DC.
Completely transformer operated isolated from line for safety.

Wew
LOW PRICE 523 A

The new Heathkit Model V-4A VTVM Kit measures to 30.000 Volts DC and 250 megacycles with accessory probes — think of it, all in one
electronic instrument more uscful than ever before. The AC voltmeter is so flat and extended in its response it climinates the need for separace
expensive AC VIVAM's. -+ or — db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter

ecu 30,000 vo
BE K T

omes complere wit

ystal digde probe

.
. Cryua), © OMEs complere

... BENTON HARBOR 20, MICHIGAN

wwWw americanradiohistorv com


www.americanradiohistory.com

KIT

New

simplified circuit for easy calibration and assembly.
New

2 band built-in marker covers 19 to 75 Mc.
New dual spider sweep motor for long life.
New blanking circuit gives base line for better alignment,
variable oscillator gives high output fundamentals on high TV band.
standby switch keeps instrument ready for instant use.
New 6 to 1 slow speed drive on both master oscillator and marker tuners,

N, W @ﬁ G The new Heathkit TV Alignment Generator incorporates the new developments required for
. !
{ o @ Q G |

New
New

LR g o 2 2 2B 3

modern TV servicing. An absorption marker circuic covering all possible TF bands and cven
B several of the RF bands. The new blanking circuit provides a base reference line which is
’. invaluable in establishing proper traces. The new sweep motor incorporates dual spiders in

the speaker frame assuring bewer alignment and long life. The mounting of the speaker
(;;s sweep motor has been simpliied for easy alignment.

The variable master oscillator covers 110 to 230 Mc. thus giving high output fundamentals
where they are most needed. Low band coverage 2 Mc. o 90 Mc
Shipping Wt., 16 lbs.

<.
A new step artenuator provides excellent control of output.

Plancary 6 to | drives on both oscillator and marker provides smooth casy control settings
$3 5 o A standby position 15 provided making the instrument always instantly available.

Horizontal sweep voluwe with phasing control is provided. No other sweep generator under
S100 00 provides all these features comes complete with inscruction manual. Model TS-2

NEW Teardis ' .
§N‘Dc5Nlese$/!- ed.r RCZ CE R
190 =
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-2 Shipping WL/

Heathtcl”
TUBE C7HECKER KIT

eaturned
Sockets for every modern tube — blank for Gear driven roller chart gives instant sefup
new types. for all types.
Fastest method of testing tubes — saves time Tez'l,'sore'u;:d equg}ﬁr;f separately for open or
— mokes more profit. Beautiful 3 color meter — reads good-bad
Rugged counter type birch cabinet.

and line set point.

Tese your tubes the modern way — dynamically — the simplest. yer fastest and surest method — your Heathkit has a
switch for each tube ¢lement and measures that element — no chance for open or shorted ¢lements slipping by, all the
advantages of the mutual conductance tvpe without the slow cumbersome time consuming setups.

Your Heathkit Tube Checker has all the features — beautiful 3 color BAD-GOOD meter — complete sclection
of voltages — roller chart Lisung hundreds of tubes 1ncluding the new 9 pin mintatures — finest quality Centralab lever
switches for cach celement — high grade birch counter type cabinet — continuously variable line adjust control —
every feature you need o sell tubes properly. The most modern type tube checker with complete protection against
obsolescence. The best of parts ~— rugged oversize 110 V. 60 cycle power transformer — finest of Mallory and Centralab
switches and controls, complete set of sockets for all rype tubes with blank spare for future types. Fuast action brass gear
driven roller chart quickly locates the settings for any type tube. Simplified switching cuts necessary testing time to
minimum and saves valuable service time. Short and open clement check. Simpie method allows instant setup of new
tube types without waiting for factory data. No marter what the arrangements of tube elements, the Heathkir flexible
switching arrangement casily handles it. Order your Heathkic Tube Checker Kit today. Sec for yourself that Heath again
saves you two-thirds and yer rewains all the quality — this tube checker will pay for iwself in a few weeks — better
assemble it now. Complete with inscructions — pictorial dragrams — all parts — cabinct — ready to wire up and
opcrate. Model TC-1 Shipping Wi, 12 Ibs.

EXPORT AGENT

ROCKE INTERNATIONAL CORP.

13 E. 40th ST,
NEW YORK CITY (18)
CADLE: ARLAB-N. Y.

... BENTON HARBOR 20, MICHIGAN
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NEW 1951

Heatlhic

® Sine wave audio modulation. ® Transformer operated for safety.

® Extended range 160 Kc. to 50 ® Calibrated harmonics to 150 megacycles.
megacycles fundamentals. ® New external modulation switch.

® New step attenuator output. ® 5 1o 1 vernier tuning for accurate

® New miniature HF tubes. settings.

A completely new Heathkit Signal Generator Kit. Dozens of improvements. The range on

fundamenzals has been extended to over 50 megacycles; makes this Heathkie ideal as a

marker oscillator for T.V. New step attenuator gives controlled outputs from very low values

w0 high output. A continuously variable control is used with cach step. New mintature

HF tubes are required for the high frequencies covered. _ .

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The set is transformer
operated and a husky selentum rectifier is used in the power supply. The cotls are precision
wound and checked for calibrution making only onc adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also avatlable for
external audio testing. Switch provided allows the oscillator 1o be modulated by an external

audio oscillator for fidelity tesung of reccivers. . . .
A best buy — think of all the features tor fess than $20.00. The entire coil and tuning assembly
are assembled on a scparate turret for quick assembly — comes complete — all tubes — cabiner — test

leads — cvery part. The instruction manual has step-by-siep instructions and pictorials. It's easy and
fun to butld a Heathkit Model $G-6 Signal Generator. Shipprng We., 7 Ibs.
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NEW ealhtcl”

BATTERY ELIMINATOR KIT
Peatures

® Voltmeter for accurate check.

® Provides variable DC voltage for all checks.
® Has 4000 MFD Mallory filter for ripple-free voltage.

® Locates sticky vibrators-intermittents.

Even the smallest shop can afford the Heathkit Battery Eliminator Kit. A few auto radio repair jobs will
pay for ir. It's fast for service, the voliage can be lowered o find sticky vibrators or raised to ferret out
intermittents. Provides variable DC voltage 5 to 714 Volts at 10 Amperes continuous or 15 Amperes nter-
mittent. Also serves as storage battery charger. Ideal for all auto radio testing and demonstrating.

A well filtered rugged power supply uses heavy duty sclenium rectifier, choke
input filter with 4,000 MFD of electrolytic filter for clean DC. 0-15 V. volt-
meter indicates output which s variable in erght steps. Easily constructed in
a few hours from our instructions and diagrams — better be equipped for all
types of service — it means more income. Model BE-2. Shipping Wt., 19 |bs.

BLANK ON LAST PAGE

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER

xon AGENT c 4 e &
ROCKE INTERNATIONAL CORP.
13 E. 40th ST. 1
NEW YORK CITY (16) 7
CABLE: ARLAB-N.Y. -
... BENTON HARBOR 20, MICHIGAN d
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HUNDREDS OF LABORATORIES USE

FHeachézz IMPEDANCE BRIDGE 4 Standass

e
® Mcasures inductance 10 microhenries to 100 henries ® Measures resistance .01 ohms
to 10 megohms @ Meosures capacitance .00001 MFD to 100 MFD @ Measures *'Q"’
and power factor.

Mcasures inductance from 10 microhenries to 100 henries, capacitance from .00001 MFD to 100 MFD.
Resistance from .01 ohms to 10 megohms. Dissipation factor from .001 o 1. "Q"" from 1 to 1.000.
Ideal for schools, laboratories, service shops, serious cxperimenters. An impedance bridge for everyone

the most useful instrument of all, which herctofore has been out of the price range of serious
experimenters and service shops. Now at the lowest price possible. All highest quality parts. General
Radio main calibrated contro!. General Radio 1,000 cycle hummer. Mallory ceramic switches with 60
degree indexing — 200 microamp type binding posts with standard 34" centers. Beautiful birch
cabinet. Directly calibrated "Q"" and dissipation factor scales. Ready calibrared capacity and inductance
standards of Silver Mica, accurate 10 V2 of 1% and with dissipation factors of less than 30 parts in
one million. Provisions on panel for external generator and detector. Measure all your unknowns the

Internal 6 Volt bactery
utilizes Wheatstone, Hay
Supplied complete with
and instruction manual

way laboratories do — with a bridge for accuracy and speed.

Model IB-1. Shipping Wet., 15 Ibs.

for resistancc and hummer operations. Circuit
and Maxwell circuits for different measurements
every quality part — all calibrations completed
for assembly and use. Deliveries are limited.

® Supplies 6.3 v AC ot
AV, 4.5
® Heavy duty <onstruction, G
: ;‘ondiy for school ;
“Pplies variable DC 50_300
® Shows voltage or current on 3‘{/;!!5

This n
Hlin B

VoS Aceuresy
S Cobine! | s
S

to
o Cover ohm!

— calibrate instry
age. ewc. This new
olts continuously

an AC filament v, haable D

oltage of 6.3

proper shunts 1o read 0

Tper 0-500 Volts
tube’s Tope\r:?r‘y'rhc Qifcuit uses a
718” x 137 718",
Shipping Wt., 18 Ibs.

TWO HIGH QUALITY Feattitct SUPERHETERODYNE

RECEIVER KITS

Model AR-1 3 Band
Recciver Kit covers
550 Kc. to over 20
Mec. continuous. Ex-
pounds. tremely high sensi-
tivity. Shipping Wt.,

lbs.

‘o ™ 15
I g ® 2 3 ®

Two new Hcathkits. Ideal for schools, replacement of worn out receivers, amateurs and custom
installations. . i

Both are transformer operated quality units. The best of materials are used throughout — six
inch calibrated slide rule dial — quality power and output transformers — dual iron core shielded
1.F. coils — metal filter condensers and all other parrs. The chassis has phono input jack — 110 Volt
outler for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying
inscallation in used console cabinets is included. Comes complete with tubes and instruction manual
incorporating pictorials and step-by-step instructions (less speaker and cabinet). The three band
model has simple coil turret which is assembled separately for ease of construction.

Model BR-1 Broad-
cast Model Kic cov
ers 550 to 1600 K.
Shipping Wt.,

s, labs., ond service shops.

meter,

ments with its var; role-
Heathkit supplies 'Sa(;)l:) ‘30(;2)
together with
Amperes A builcin 1 MA 31 Yo::\sct:; 25
and 0-200

the outpur volxajsz-’j“l}ilc]tifi.c" two 1619 tubes as

s instruction manual f

2 g [ J
| Y electronic con
single Potentiometer. Case meast::gs]

or assembly and use. Model PS.1.

TRUE FM FROM Featééic
FM TUNER KIT

5225.0

The Heachkit FM Tuner

Model FM-2 was de- 3
signed for best possible

wnal reproduction. The circuit incorporates the
most desirable FM features — true FM — ready
wound and adjusced coils — 3 stages of 10.7 Mc.
I.F. (including limirer).

Tube lineup: 7E5 oscillator, 6SH? mixer, two
G6SH7 LF. stages, 6SH7 limiter, two 7C4 diodes
as discriminator, 6X5 rectifier.

The instrument is transformer operated mak-
ing 1t safe for connection to any type receiver or
amplifier. The R.F. coils are ready wound —
mounted on the tuning condenser and the con-
denser is adjusted — no R.F. coils to wind or
adjust.

A calibrated six inch slide rule dial has vernier
drive for easy tuning. The finest parts are provided
with all cubes, punched and formed chassis, trans.
formers, condensers and complete inscruction
manual. Model FM-2. Shipping Wt., 10 ibs.

EXp00T AGENT

ROCKE INTERNATIONAL CORP.

13 8. a0k ST
NEW YORK CITY (i6)
CARLE: ARLAD M V.

... BENTON HARBOR 20,
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ENJOY MUSIC AT ITS Pewtsz WITH

LIFIERS

HIGH FIDELITY
20 WATT

o
|

AMPLIF

Peatunes

Push-pull 6L6's.
Full 20 Watts output.
Fully enclosed chassis.
Provisions for reluctance pickup
4 ., LY compensation stage.
F i Cased high fidelity output transformer.

b i ® Treble and bass boost tone controls.

Y $ 2‘ so ® Full range of output impedances 3.2 ohms

® to 500 ohms.

The finese amplificr kit we have ever offered — check the fearures. This inexpensive
amplificr compares favorably wich instruments costing five times as much. Nothing
has been spared to provide the best reproduction — an ideal amplier for the new
Heathkic FM Tuner listed below

Dual tone controls for control of both treble and bass. Bass control is of the
boost type for maximum listening pleasure. Optional preamplifier stage for use
with G. E. reluciance pickup or microphone. Uses inverse feedback to give excel-
lent response over cnure range. Tube lineup: 6S]7 preamplifier stage, 6J5 phase
splitter stage, two GLG's in push-pull and SY3 rectiher. (6SC7 as optional com-
pensation stage) .

Uses highest quality Chicago Transformer Corporation cased output transformer

ECONQMY?éMéCZ

MPF'ETRPU'S(H'-;.ULL

b

o

L2

No. 304,
12-inch Speaker

with taps of 3.2, 8, 15, 60 and 500 ohms to match any speaker combination. 4= 11 ¥ assembly. iy ' ction ma
Power transformer is conservatively rated for continuous operation in sound svstems. {\Xl’t U new oy pr:’l'p 50 10 15, :;?c;’cgou(pur with resp:#;cl
Tone control gives maximum bass boost of 6 db at 70 cycles. Amplitier has maxi- €, 7 Ibs. €. Better 4yjjq one MA guality ampfifier
mum gain of 75 db. Response within 3 db 20 to 20,000 cycles. Shipping We., - Model A4 g

fupp;
17 lbs. Complete with all parts, tubes and instruction manual M ‘Pring
Modct A-5A Amplifier with preampliner tor G. E. cartridges or microphone $23.50 .
12”7 20 Wau Speaker, No. 326 7.50

Hearhtct RECEIVERS and TUNER CABINETS

Blonde birch veneer cabinet for either the receivers or tuner. Modern styling
Is an asset to any room. 5" speaker fits in end of cabinet when used with re-
- ceivers. Size 7 x 1315 x 814 inches. Shipping W't., 5 Ibs.

- A Order No. 345 for cither receiver _ .
Metal professional type communications receiver cabinet. Finished in deep grey . 4

to fit the panel supplied with Heathkit BR-1 and AR-1 Reccivers ( pancl shown
- not included with cabinet). 5" speaker mounts in c¢nd of cabinet. Gives profes-
95 s:onalGal;l;pcamnce to Heachkit receivers. Size 7 x 14 x 734 inches. Shipping
s
s,

.-

Wi, . s 4 so
5" Permoflux Speaker for either cabinet for use with either Heathkit Receiver ° ) )
Order No: 350 for FM tuner No. 320 5” Speaker e B B $2.75 No. 335 Cabinet for rcceivers only

< HEATH COMPANY | 22~ SHIP VIA

] Parcel Post
BENTON HARBOR 20, - [J Express

MICHIGAN O Freight

(PLEASE PRINT) [] Best Way

Quantity ltem ] Price Quantity Item Price

Heathkit Oscilloscope Kit — Model 0-6
Heathkit T.V. Alignment Gen. Kit — TS.2

Heathkit FM Tuner Kit — FMm-2

Heathkit VTVM Kit — Mgdel V-4A

Heuthkit R.F.iPlobe Kit — fjlg.7309 B
Heathkit H.V. Probe Kit — No.336

Heathkit R.F. Signal Gen. Kit = Model SG-6

Heathkit Broadcast Receiver Kit — Modgl BR-1 | 1

{Heothkit Three Band Receivei Kit — Model AR-1 1 Heathkit Condenser Checker Kit — ﬁAodel c2

Heathkit Amplifier Kit — Model A-4 Heathkit Handitester Kit —7Model M1

|Heathkit AmpliﬁerrKir — Model A-5 (or A-54) Heathkit Variable Power Supply Kit — ModeJ PS-1

{Heathkit Tubeﬁhecker Kit -VMiodel TC I Heathkit Resistance Decade Kit — Mczdel RD-1

|Heathkit Audio Generator Kit — Model G-2 Heathkit Impedance Bridge Kit — Model 1B-1

Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Signal Tracer Kit — Model T-2

Heathkit Electronic Switch Kit — Model S-2

On Parcel Post Orders, include postage for weight shown and insur. Enclosed find [} Check ] Money Order for
ance. (We insure all shipments.)

On Express Orders, do not include transportation charges — they will .
be collected by the Express Agency at time of delivery. Please Shlp C.0.D. D Posfoge enclosed for___ lbs.

. ixeory A‘GENT\ A
ROCKE INTERNATIONAL" CORP.
13 E. 40th ST.
NEW YORK CITY (16)
CABLELARLABEN. Y.

... BENTON HARBOR 20, MICHIGAN

FEBRUARY, 1951
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s NEW!
s » NATIONAL!

SW-54

the most compact
general coverage
reeeiver

ever buile?

® 540kec — 30mc
* VOICE
* MUSIC
e CODE

Designed especially for
the shortwave fan, the new
SW-54 covers ship, police,
amateur, foreign and standard
broadcast bands. Yet it's housed
in a smart, modern, unbreakable
metal cabinet that measures
only 11" x7” x7”. Uses new
miniature tubes in superhetero-
dyne circuit, for astonishing
sensitivity. Unique adjustable
plastic bandspread dial assures
logging accuracy over entire
range. AC/DC operation. Write
for details and name of nearest
supplier to Dept. D

e
NATIONAL COMPANY, Inc.

MALDEM, MASSACHUSETTS

'Try This One

| HANDY SUBSTITUTION BOX
A combination capacitor substitution
box and headphone adapter for a.f.
Isignal tracing is a handy piece of
equipment to have on your workbench.
This unit consists of 11 fixed capacitors
which may be connected to circuits
under test and two blocking capacitors
which are inserted in series with the
phone leads when the selector switch is

PR

TEST LEADS
1—1( =

turned to position 12. You can use the
capacitor values shown in the drawing
or values most often encountered in
your work.

To use the unit as an audio signal
tracer, set the selector switch on posi-
tion 12, plug in the headphones, and
use; connect the test prods to the
circuit under test.—John W. Cook

HANDY TROUBLE LIGHT

Some Christmas-tree lights have
candelabra-type sockets with small
clips fastened to them. When fitted with
a suitable line cord and a 115-volt pilot
lamp, these make handy trouble lights
for illuminating dark corners of a
chassis. If the leads are fitted with
insulated clips, power can be taken
from the set under test. A miniature
screw-type pilot light assembly can be
used in the same manner. In this case,
the power comes from a filament wind-
ing on the set.—Walter J. Woitowetch

HANDY SHIELDING MATERIAL

The next time you have to shield a
TV or broadcast receiver to prevent
the radiation of interference or pick up
of shortwave interference, try using
Reynolds Wrap or similar metal foil.
This material is flexible enough to fol-
low the contours of the cabinet and is
tough enough to be worked without
tearing.—N. Schvedman

INDEXING SYSTEM FOR R-E

My pet peeve is to spend several
hours tracking down an article in my
files of Rap1o-ELECTRONICS and Rabio-
CRAFT. I’ve since lightened this chore
by removing the contents pages from
all old issues and binding them to a
clip board or placing them in a manila
folder. Now, when the hunt is on, I
find it easier to flip through the index
pages than through several stacks of
magazines on the bookshelf.—Albert L.
Sohl

www americanradiohistorv com

IMPROVING A BAND SWITCH

The RCA Q-10 and similar sets have
the band-change switch on the rear of
the chassis near one corner. The set
owner has to turn the set each time he
switches from one band to another.
Changing bands is simplified by instal-
ling @ bar or lever-type knob long
enough to project beyond the edge of
the cabinet. The same type of knob can
be used on receivers which have the
phono-radio switch in a corner at the
rear of the chassis.—Miguel Vega
Vazquez

KIT ASSEMBLY HINTS

Experience has taught me that manu-
facturing tolerances and procurement
problems make it advisable to follow
these rules when constructing TV sets
and other equipment from kits:

1. When controls are mounted on the
chassis instead of the panel, mount
them for a trial fit. This will enable
you to ream the holes and make other
adjustments before wiring.

2. Use panel bushings when switches
and potentiometers are mounted some
distance back of the panel. A rigid
shaft makes operation easier and pro-
longs the life of the component.

3. Capacitors having the same elec-
trical ratings come in many shapes
and sizes. Be sure that all parts will
fit into the space provided for them
before soldering in the first one.

4. Check the color coding and ratings
of components against the parts list.
Sometimes it is easy to mistake a red
dot or stripe for a brown or orange
one.

5. Don’t dive in as soon as the kit
arrives. Read and reread the instruc-
tions, then take it easy!—Fugene
Smith

FOCUS MAGNETS

Focus magnets are used instead of
electrodynamic focus coils in a number
of TV receivers. Because centering and
focusing adjustments vary with differ-
ent makes and types of magnets, these
outline drawings are reprinted from
Tele-Tone Service Bulletin to assist the
service technician in identifying and ad-
justing each type.

WOBBLER (CENTERING) CENTER

RADIO-ELECTRONICS for

&
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Try Th

MODIFYING A V-R PICKUP |

Output of the G-E variable reluc-
tance pickup can be increased and the
possibility of hum pickup reduced by
decreasing the spacing between the
stylus and the pole pieces.

The poles can be bent toward the
stylus with a small pair of pliers or by
using two small screwdrivers to apply
equal pressure to the sides of both pole
pieces. Take care that the tools do not
slip and ruin the sapphire point.

is One

Examine the gap with a jeweler’s EXCLUBIVE
loupe, magnifying glass, or telescope
eyepiece having a 2- or 3-inch focal Built-in
length. The gap should be narrowed tmpedonce Transformer

until it is barely perceptible on each
side of the stylus. It is helpful in
judging the width of the gap to move
the stylus from side to side while
watching the gaps through the glass
to see that movement is equal in both
directions. The stylus should not strike
the pole piece on either side during its
maximum vibration. If it does, the
distortion will be severe. l

After changing the spacing, the
value of the pickup’s load resistor will
probably have to be increased to pre-
vent cutting the highs. Try values be-
tween 10,000 and 30,000 ohms and use
the lowest value which does not cause
noticeable loss of highs.—Homer E.
Hogue

(This modification is not recom-
mended for high-fidelity service.—

WARD YAGls are producing amazing results! In many
cases, acceptable pictures now enthuse set owners,
where no image could be obtained by other antennas.

DR. YAGI,
l Originator of

Editor h Increased sensitivity and exceptionally high gain is de-
) YogleAAnltseEr;nar velopfed throquh Wcrd’sf exclusivE built-:iarcx)oimr:edtlz.nce
transtormer. aving pertect match to a ohm line,
SMALL AUDIO CHOKES ENG‘:\II*IAE%:ING full signal strength is transmitted to the set. Designed
Single headphone units sometimes with high front to back ratio, a clear, sharp signal is
can be substituted for plate chokes in "The low numericol picked up, without co-channel interference. Being closely
audio circuits. Each 1,000-ohm unit volue of Voltage tuned to each channel, this highly directive antenna has
has an approximate load impedance of Standing Wave a narrow, angular pattern cutting foreign interference
5,000 ohms. The diaphragm can be left Rotio :5 ’e‘°"de‘i ! and noise to the minimum.
in place or removed if it makes too ;:‘e'elace, p":z'c;hi:g Ward’s Yagi is a highly specialized antenna, designed
much noise. Do not use phones in cir- between circuit ele without compromise specifically for long distance TV
cuits where they are likely to be over- ments. In this regard, reception. In distant areas, and areas intermediate be-
loaded.—Charles Erwin Cohn ! highly esteem the tween transmitting centers, where weak signals and co-
_ excellent ability of channel interference obstruct reception, stacking of Ward
Py SRgpsSter Yagis enables the selection and maximum energy re-
THE RADIUM Yau veny fruly. ception of the desired station.

/s/Hidetsugu Yogi

Order a supply of Ward Yagis today.
Satisfied customers make WARD your
“ oFFERS most profitable antenna.

_5PP
gt tHe WARD proDUCTS CORP.

g ATOMIC
- SPINTHARISGOPE

TIE SPINTHARISCOPE is
one of the most amazing
seientific  instruments ever
. invented. The SPINTHARI-

vE-

automo™

-FM-

SCOPE  demonstrates  that idi H
radium  actually  destroys l A“‘E Subsrdmry °f 'he Gab”e' CO.
atoms. Look into the SPIN-

1523 East 45th St., Cleveland 3, Ohio

1

“_j' W, - TIHARISCOPE and you see
" ‘1\‘"‘\'“‘\ n a whole firmament lit up like
WAL a brilliant night sky. You

Moo ohserve thousands of ‘‘stars’’

. and untold bright flashes

similar te showers of shoot- 500 FORMULAS To SUCCESS

ing stars. Every flash is the result of the destruction of one PE N -o Sc ' L-LITE .
atom of radium. These fast moving Helium atoms (also X ANY million dollar firms started -
called Alpha rays) produce a minute flash of light when Extremely convenient test oscillator for all radio X,’é{,’ ?,aﬁlr’f.lehf,?":r?‘ci' fgzr\:hylgn
they strike a crystal of zine sulphide contained In the servicing: alignment e Small as a pen e Self have 500—no less—tried and tested
SPINTHARISCOI'E. The magnifying lens of the instru- powered ¢ Range from 700 cycles audio to over formulas, recipes and processes for

P P sisihle 5 i 600 megacycles u.h.f. ¢ Output trom zero to 125 making things . . . all at the ridie
ment makes these flashes visihle to your eye. The action v. e Tow in cost s Used by Signal Corps ulously low price of 25¢.
keeps on going for over 1800 years, Our SPINTHARI- Y Write for inforrsnatlon s e is yoqihop{)ormnicy to start
SCOPE actually contains a small quantity of radium. If - 55 witt u
you want to see a most awe-inspiring sight. witness the GENERAL TEST EQU'PMENT
actual destruction of thousands of worlds (atoms are minia- g N. Y
ture worlds), by simply looking through the lens of the 38 A gy|e Ave. Buffalo 9’ ¢ e T anm B
instrument. R — — — vlv(t)l(r)lé.;hou to cut costs as much as

See RADIUM DISINTEGRATED AND DESTROYED - E— S — Sa— o e e

RIGIT BEFORE YOUR EYES! profits to manufacturers, wholesalers,
and dealers, when vou can make the
The RADIUM ]
SPINTHARISCOPE
Item No. 190
Price, Postpaid 13¢

HUDSON SPECIALTIES
CO0.. 40 West Broadway,
New York 7, N.Y.

FEBRUARY, 1951

same thing yourself for a few cents. B

t's so easy when you follow our
simple lnstructions.

. 66 PAGES. 47,000 WORDS IN TEXT
please mention Send for ‘500 FORMULAS AND RECIPES'' today. En-
close 25¢. that's ali! You won't be asked for another
cent now or later. Sold on a money-back guarantee.

NATIONAL PLANS COMPANY

1966R Broadway. New York 23, N, Y.

When wriling to advertisers

] RADIO-ELECTRONICS
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New Patents

92,’

. YOU CAN STILL *
: /.?uy— *

:TROUBLEPROOF:
- TELEVISION :
:THE 630 TV WILL WORK:

*

-WHERE OTHERS FAIL'.

*
* Own the Television Set preferred by more Radio
x and Television Engineers than any other TV set
ever made! *
* THE ADVANCED CLASSIC 630 TV CHASSIS.
x With the latest 1951 improvements the 630 TVX
will out-perform all other makes in every way.
* The 30 plus tube circuit should not be compared
to the cheaply designed 24 tube sets now being *
sold under standard brand names. ~

* ¢ Greater Brilliance
Assured by the new 14-16 KV power supply. *

¢ Flicker-Free Reception
* Assured by the new Keyed AGC circuit—no
fading or tearing of the picture due to airplanes, *
noise or other interference.
* ® Greater Sensitivity
Assured by the new Standard Tuner, which has*
a pentode RF amplifier and acts like a built-in
* High Gain Television Booster on all channels!
The advanced 630 chassis will operate where most %
* other sets fail, giving goad performance in fringe
Areas, and in noisy or weak locations. *
® Larger—Clearer Pictures—for 167,177, 19”7
* or 20" tubes
Assured by advanced circuits. Sufficient drive*
is available to easily accommodate any tube. *
* ® Trouble-Free Performance
Assured by use of the finest materials such as*
quality condensers, overrated resistors, RCA de-
xsigned coils and transformers, etc.
~ ® RMA Guarantee *
Free replacement of defective parts or tubes
* within 90 day period. Picture tube guaranteed
fully for six months at no extra charge! *
* PRICE COMPLETE,
LESS PICTURE TUBE $164.95*

*

*

......... NET

NO ADDITIONAL TAXES TO PAY *
* *
« TELEVISION PICTURE TUBES .
* Standard Brands *
N SIX MONTH GUARANTEE *

124" (Black Glass 16”

xor white) . $26.50 1%\ ) $39.50
* Glass 14” Rec- Glass 16” Rec-

$29.50 $39.50

tangular (BIk.) tangular (Blk.)

* |77 Rectangular (Bik.) .. $42.50
* 197 Round (Blk.) .. ... .. ... ... $69.50%
*20” Rectangular (Bik.) .................. .. $73.50 o
* TELEVISION CABINETS *
16” or 17" Table Mode! Cabinet *

* A gorgeous table model cabinet for the aver-
% age size living room. Outside dimensions 233" %
Wide x 24” High x 24” Deeo.
* Walnut or Maohogany. . $44.50
*

* 16” Economy Consolette Cabinet
* An exceptional buy in a consolette cabinet*
made of fine veneers to house the $30 TV chassis, *
*tube and speaker. Outside dimensions $49 50
xare 39” High x 24” Wide x 22%" Deep. . *

*16” or 17” PERIOD CONSOLE *

% Handsomely styled for the conventional tiving*
room. Has a drop-door panel to conceal controf *

* knobs when desired, Outside dimensions 54.95
$64.95,

xare 417 High x 26” Wide x 24" Deep.
* Above cabinets avalliable for 197 or 20” tubes *
*cn $5.00 additional. oy

We are now authorized Distributors for thex
famous Masco line of high fidelity Amplifiers,
* Public Address Systems, Tape Recorders, Inter-*
Communication Systems, etc. Write for latest o

* Catalog.
* All Merchandise Subject to Prior Sale. All Prices*
Subject to Change without Notice. *

WRITE FOR COMPLETE CATALOG C-2 *

~RADIO DEALERS SUPPLY ©0.:

* 154 Greenwich St. New York 6, New York*
A Kk ok Kk k Kk Kk *k *k Kk Kk *k Kk * * &k

|

l

NOVEL RING COUNTER FOR ADDITION OR SUBTRACTION
Patent No. 2,516,146
Thomas A. Prugh, U. S. Army
{may be used by the Government without
royalty payments)

This circuit can be used to add or subtract
pulses. The upper row of tubes V1 to V4 is a ring
counter. As in other counters only one tube in the
ring conducts at any time. A negative signal pulse
blocks this tube and simultaneously unblocks an

rises abruptly. This positive pulse appears at the
grids of V7 and V12. With S in the position
shown, V12 has an open plate circuit. Therefore
only V7 is affected by the positive pulse. Its
cathode output unblocks V2. Successive pulse

NEG PULSES
oI

<
3
vi_ va 1t v —
< - >
2 3 2
) M- I =
4, ‘n
2 2
L
;is
F Il I )
4 | vs vé v Ve 4 v9 vio vil V2
1, ' : ::
>
L L] L] r
_ - ) —
F = FORWARD
B= BACKWARD

adjacent tube. With this new circuit the unblocked
tube may be the next one in either direction. The
duo-triodes are control tubes connected as cathode
followers. Any siznal applied to a grid may be
taken from the tube ecathode with phase un-
changed.

Assume that V1 is orviginally conducting. A
negative pulse blocks it and its plate potential

signals unblock V3. V4, and V1. and the cycle
repeats.

When S is thrown to its other contact. the
counting direction rveverses. The plate circuit of
V7 is now open, su with the previous conditions
V12 is affected by the first pulse. Output from
this tube unblocks V4. Following signal pulses
unblock V3, V2, VI, etc.

TWO-WAY INTERCOM SYSTEM PREVENTS FEEDBACK

Patent No. 2,515,726
Angelo Montani, Woodhaven, N.Y.
{Assigned to Automatic Electric Labs, Inc.)

This invention eliminates difficulties due to
acoustic feedback. In most intercommunication
systems the microphones and speakers must be

alternately cuts off one of two triosdes at each
station. For example, during one half eyvele, V1
and V3 ave blocked. Therefore M1 and S2 are

located ciose together. The overloading and inetfective while S1 and M2 operate normally.
“singing" caused by energy being fed back around During the next half cycle V2 and V4 are
[}
Ao
—_— ’, ~
-
HP V 2 WAY O HP
FILTER 3 AMPL | FILTER
s
LP FILTER_I IL P FILTER l \.‘HIH.EJ
the closed circuit may be prevented by using blocked. Therefore only M1 and S2 operate. In
“speak” and “listen” switches. This is incon- each case there can be no “singing' because

venient and loses time because one party cannot
interrupt the other.

Here a low frequency, for example 30 cycles,
is used to control microphones and speakers.
The figure shows an intercom system connecting
two stations A and B. The control frequency

there is no closed path for the a.f. energy.

Filters separate the af. from the lower con-
trol frequency at each station but both flow
through the same transmission line and amplifier.
The low interruption frequency does not affect
normal communication.

NEW DRIVER CIRCUIT FOR CLASS-B AMPLIFIERS

Patent No. 2,516,181
Warren B. Bruene, Cedar Rapids, lowa
{Assigned to Collins Radio Co.)

Class-B grids require a large amount of power
during peak signals. This invention uses a novel
feedback connection to eliminate the need for
large driver tubes to supply this power. It uses
a cathode follower driver, which gives the ad-
vantage of low impedance in the grid circuit of
the final.

www americanradiohistorv.com

First the cathode loads R are chosen for cor-
rect value. Then the taps on battery Bl are ad-
justed for correct bias on the driver grids. Next
the class-B grid bias is set by moving the two

taps simultaneously in one direction or the
other. This adjustment does not disturb the
driver bias,

Durving peak input to the amplifier the grids

RADIO-ELECTRONICS for
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New Patents

of the final take large amounts of power. To
-atisfy this demand a feedback winding FB is
wdded on the output transformer. When the V2

+4KV

AF LOAD

orid goes positive, F13 adds to the voltage from
132 and supplies more /nput to the V1 plate.
During the next half cycele FB supplies higher
power input to the V3 plate. This provides the
additional power from the cathode follower to
~upply the Vi grid, and so on. During low signal
periods only B2 supplies input power to the
driver tubes.

TIMING BRIDGE

Patent No. 2,519,247

William H. T. Holden, Woodside, N.Y.

{Assigned to Bell Telephone Laboratories, Inc.)

This cirenit accurately measures time intervals
by closing relay RY1 at the end of the timed
period.

In Fig. 1. eapacitor C is discharged through
R1. The left trimle conduets fully because its

Fig. |
T0
CONTROLLED
CIRCUIT
R2 RY1 R3
Pl P2
6l 62
il § Ki k2
<
sW RY2 ZRY /R4
—
srid G1 returns to the positive terminal of B.

The voltage on G2 is fixed by a voltage divider
R3, R4. The large cwrrent through R5 Dbiases
both cathodes and blocks the right triode. There-
fore the control relay RY] remains de-energized.

At some instant T1, switch 8 may be closed to
start the timed period. The armature of RY2
moves down and grounds one terminal of C. At
this moment Gl also assumes ground potential.
‘This reduces current in the Jeft triode and per-
mits current in the other triode. At a critical mo-
ment T2 the triode currents become equal. There-
«fter P1 current drops rapidly to zero while P2
current climbs to maximum. This energizes RY1.

Ny

——AAA :

The timed interval

the equation
T, T,-R2C log.| R i
. R4 .

Modify the cireuit as in Fig. 2 to open RY1 at
time T2,

FEBRUARY,

may be calculated from

1951
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Whether you're in the Armed Services or in Industry

ELECTRONICS TRAINING PAYS OFF

WITH INTERESTING JOBS AND HIGHER EARNINGS

CREl Residence School training offers quick promotion in
uvniform as well as profitable civilian careers

N or out of the armed services, the best jobs go to the

men with technical training. If you are prepared with
electronics training, you're fortified for the future, whether
you're headed for a berth in the armed services or a career
in essential industry. Because of the critical shortages
that exist today in the electronies industry, the qualified
technicians and engineers can practically choose their own
futures. Because of the dependence of modern armies,
navies, and air forces upon electronics—for radar, com-
munications, and navigation—the man with even limited
knowledge of electronics gets ahead quickly in uniform.
In case you're called to active duty before completion of
your CREI course, you’ll still be way ahead, for the armed
services will choose you for further electronics training in
place of the completely un-trained man.

At CREI you’ll work with the latest equipment—over
120,000 square feet of modern class rooms, TV and radio
broadeasting studios, transmitters, control rooms, and experi-
mental labs. Here you're grounded in the fundamentals
required for work in guided missiles, TV, and all the other
important fields of communications and electronies. CREI’s
experience in training thousands of men for the Army, Navy
and Coast Guard in World War II, coupled with pioneering
background in technical education and close industry connec-
tions, assure you of the best in technical preparation. To
insure vour training ACT RIGHT NOW. Send today for
free Residence School catalog.

FOR FREE CATALOG, MAIL COUPON NOW!

APPROVED FOR VETERANS — New

e Y TR TR LT LY T L L L LY

i
classes start twice @ month. High ! CREI—16th & Park Rd., Washington 10, D. C. i
level home study training alzo avail- H . H
able for professional radio men. ! Please send free Residence School Catalog. '
D b NaMe. o > F
CAPITOL : .
pStreet :
ENGINEERING INSTITUTE H Zone. State.... 1
16th Street and Park Road Evemm Non-Veteran o Age... ot
Dept. 302C Wash. 10, D. C. I Send details about Home Study Courses 0 302C  }

FOR TUBES UP
TO 14~ RECT.

First LOW-COST TV Re-
ceiver Kit completely
engineered by TECH-
MASTER. Features 2-
knob control and small,
lightweight chassis.
Model 50156

Resale Price $89.50

FOR ALL TUBES
12” Rd. to 20” Rect.

The greatest advance in
TV—developed by top
TECH-MASTER engi-
neering!
Model 630D19 (De-
Luxe) Principal com-
ponents assembled.
Resale Price $159.50
Mode| 630519 (Stand-
ard) Unassembled.
e Resale Prite $154.50
All 3 Kits supplied with all tubes (less Kine), parts, speaker and pix tube mounting brackets.

CONTACT YOUR JOBBER or write Dept. RC-2 for literature.

TECH -MASTER

i nd tech-
ading engineers a e
icians lhet‘lve bgullf Tech-Musfer.f%rnf e
mc:la'lrse than any other Televisi
ow

PRODUCTS CO.

443-445 Broodwaoy, New York 13, N. Y.
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SPEAKERS

15-inch Coc.|.x|c|.l FIRST IN
REPLACEMENT )

i, FIELD

A COMPLETE
REPLACEMENT
LINE

FIRST FOR
ORIGINAL
EQUIPMENT

3-INCH

With P.M. and Dynamic Speakers from a 3”
model to a 15” coaxial speaker, there isn't a
radio set built today that cannot be fitted with
a Quam Adjust-A-Cone Speaker. And every
one is designed for the superior, trouble-free
performance that means customer satisfaction
and more profitable business for you.

And remember, every Quam Speaker has the
exclusive U-Shaped Coil Pot that increases
speaker efficiency, plus the patented Adjust-A-
Cone construction that makes a rubbing voice
coil as rare os a Sahara snowball.

For customer satisfaction, it pays to
"'Replace with Quam."’
Write for Complete Quam Catalog
Also makers of Quam Focalizer Unit
and ION TRAPS

(AUAM-NICHOLS COMPANY

521 E. 33rd Place CHICAGO 16, ILLINOIS

MAKERS OF QUALITY SPEAKEHS FOR
27 YEARS, UNDER THE SAME MAMAGEMEMT

LET US PUT THIS
mltgmrltm'r NEW 1951

vt TRIAL J

Don't buy ony radio or felevision

recever until you've seen the new

IR 1951 Midwest Line — &4 the Finest
i I years

FACTORY-TO-YOU

MIDWEST RADIO & TELEVISION CORP. 3
Dept. 38-H, 909 Broadway, Cindinnati 2, Ohio :
NAME H
[ ]
B
[ ]
[ ]

LLALI I CiTy______ ZONE___ STATE____
sssnEmeEanEsResssamsssssaned

FREQUENCY STANDARD HAS HIGH R.F. ACCURACY

Described in G-E Ham Tips, this
interpolation-type frequency meter per-
mits r.f. signals to be measured within
a few cycles. The first 6AK5 is a Clapp
oscillator tunable from approximately
100 to 101 ke. This range of 1,000
cycles is covered with a good vernier
dial calibrated from 0 to 160. A Na-
tional type N dial with a No. 2 scale
was used on the original model. When
the oscillator’s range is exactly 1,000
cycles, its frequency can be read to
one cycle. The next stage is a 6AK5
blocking-tube oscillator which divides
by 10 the frequency of the variable
oscillator.

Coils L1 and L3 are critical. You
can avoid experimenting if L1 is a
Millen 8-mh choke type No. 34208 and
L3 is a center-tapped 10-mh choke
No. 34210-1. L2 may be the same type
as Ll1. C1, the tuning capacitor, is a
12-uuf double-spaced variable (Millen
type 23915A with one stator plate
removed).

6AK5(2)' 3—'\5»'}:_
00K 57 I

Ll .0047TMICA
1 Lol il | -
#-:l_l 58 r 1 at? '|'
Ti2ppt T00027 Ts0puf TOIMCA %BMH
L s
. + :

-
SEE TEXT

end of the scale. When the oscillator’s
frequency is exactly 101.01 ke, its 99th
harmonic will beat with WWYV on 10
me. Note the dial reading for this 1,010-
cycle variation. Divide 1,010 by the dial
reading to get the number of cycles per
dial division. The dial calibration will
be linear because of the small range
covered.

Use steel wool to clean the pins of
the 6AK5 blocking oscillator, then plug
it in. Set the tuning dial to zero, tune in
the signal at a fairly low frequency
and turn on the set’s b.f.o. Adjust the
10,000-ohm control so there is a beat
every 10 ke between a successive pair
of 100-ke signals. If the intermediate
beats are not clear and regular, con-
nect a coupling capacitor between the
oscillator as shown by the dashed lines.
Start with 5 puf and experiment until
the beats are regular. If more than
10 puf is needed, vary the value of the
750,000-ohm grid resistor or the 75,000-
ohm resistor in the voltage divider eir-

Lo T

1
| =sOuut ‘oput |05
1 -
I E
] L3 00k 1008 oo7
—r
7 :
1] =
05 HIOK LINEAR . 5K [
—

+§ -1 +2

6.3V 105v/10 MA REGULATED

Let the unit warm up for 10 or 15
minutes and remove the blocking-tube
oscillator (b.t.o.) from its socket. Set
the tuning dial to zero and check the
frequency against WWYV on 5 me. Zero-
beat the two signals with the 50-uuf
trimmer. Now beat the 100th harmonic
against WWYV on 10 me. You may have
to run the antenna lead close to the
oscillator plate for sufficient pickup.
Note well that the tuning dial should
be at zero for zero beat with WWYV on
both frequencies. Turn the tuning dial
until another beat is heard at the other

TWIN-
TRAX"

TAPE
RECORDERS

...give you more

MORE MODELS
the most complete variety of recorders
for professional, semi-professional and
experimenter use.

MORE FEATURES
for better quality, smoother perform.
ance and easier operation.

MORE VALUE
because our direct sales policy saves
you dealer markups.

Send today for our catalog 5109 which lists complete
technical specifications and performonce rotings for
all recorder models and accessories. «riagemark Reg.

AMPLIFIER CORP. OF AMERICA

398 Broadwaoy Maw Yark 13, N, Y,

www americanradiohistorv com

cuit. These resistors are available only
in 5% tolerances in RMA preferred
values. It may be worth while to experi-
ment with 68,000- and 82,000-ohm units
in place of the 75,000-ohm unit, and
680,000- and 820,000-ohm units in place
of the 750,000-ohm resistor.

The instrument is easy to operate.
Assume that an unknown signal is
somewhere between 3990 and 4000 ke.
When the dial of the standard is at
zero, the 39th harmonic of the variable
oscillator is at 3900 and the 399th
harmonie of the b.t.o. is at 3990. Rotate
the dial until the 3990 beat moves up
to zero-beat with the unknown signal.
Note the dial reading. If the dial has
moved seven divisions and there are
12.5 cycles per division, the variable
oscillator has shifted 87.5 cycles and
the b.t.o. has shifted from 10 to
10.00875 ke. Its 399th harmonic—and
the frequency of the unknown signal—
is 8,993.491 ke. As a double check, con-
tinue tuning the standard until the
398th harmonic beats with the unknown
signal. The b.t.o. now operates at
10.033875 ke and its 398th harmonic is
at 3993.482 ke—only nine cycles off the
first reading. Average these readings
for the final results. The short-term
accuracy of this standard is approxi-
mately 40 cycles at 4 me. This accuracy
can probably be maintained by checking
the variable oscillator against WWV
before making a reading.

Because of the small power require-
ments of this instrument, the plate and
filament power can usually be taken
directly from a receiver. An 0C3/VR-
105 makes an excellent source of B-plus.

RADIO-ELECTRONICS for
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OPTIMUM SCREEN VOLTAGE |

When a pentode is operated in a |
resistance-coupled amplifier, the screen- |
¢rid voltage which will produce maxi-
mum gain is critical. When the screen
voltage is below the optimum value, the
tube transconductance and gain drop
off rapidly. An increase in sereen volt-
age produces an increase in plate cur-
rent. The I-R drop across the plate
Joad resistor R3 reduces the d.c. voltage
on the plate and decreases the output.
In practice, I have found that the re-

duction in gain is quite marked,
amounting practically to complete
plate-current cutoff. ‘
31
PENTODE AMPL outeuT
e R3

T [ gwm re

L A4

When developing an a.f. amplifier,
I use the experimental setup shown in
the diagram. The screen grid is con-
nected to the arm of a potentiometer
R1 connected hetween B-plus and
eround. The control is adjusted for
maximum gain and the screen voltage
is measured. The potentiometer is then
veplaced with a series dropping resistor
or voltage divider which will supply
the screen with the desived voltage.

Some detector circuits have a vari-
able control in the screen-grid cireuit
with a fixed resistor R2 to limit the
maximum secreen voltage. If) in the
operation of such circuits, the gain
continues to increase as the control is
advanced to the end of its range, re- |
move R2 or reduce its value until the
optimum screen voltage is within the
range of the variable control. |

When the pentode is a voltage ampli-
fierr ahead of a class B or AB amplifier,
check its supply voltages under operat-
ing conditions. The peak current drawn
by the output stage may drop the sup-
ply voltage to the point where the
pentode overloads or clips and causes
distortion. If the supply voltage varies,
check the rectifier, filter capacitors,
and bleeder resistor. If all are O.K.,
feed the pentode and other voltage
amplifiers from a decoupling filter
having a large capacitor—Charles |
Erwin Cohn

EMERGENCY PA HOOKUP

On an emergency PA installation, it
hecame necessary to feed two ampli-
fiers from a single microphone. No
mixer panel being available, the input
of one amplifier was connected across

QUT TRANS OF
IST AMPL

= v

the output of the other through block- |
ing capacitors connected as shown in
the diagran. |

The voltage across the low-imped-
ance speakers averages a volt or two.
After passing through the capacitors,
it is equal approximately to the output 1
of a good crystal pickup.—Robert C.
(Ireene

ol _ToPronom '
OF 2ND AMPL ‘
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‘ . .. BUT the goalie is not expected to join the

play in center ice. He is physically conditioned and equipped
for one job — to ‘'stay put and take it", It's different with a
Thomas picture tube . . .

BUILT
TO K
For a Thomas tube is a flashing performer as well — it produces finely shaded

contrasts and clear, steady pictures which make it the all-season star of hundreds
of thousands of TV receivers.

Getting o Thomas tube means getting all the endurance and staying oower, and
all the top-flight performance which are built into the Thomas product.

So, see that your customers get the best — recommend a Thomas picture tube!

11E Minth Street
Possaic, Mew Jersey

THOMAS ELECTRONICS, Inc.

et

Over 43,000 Technicians Have Learned

(] SEvaE‘NE nh"!" ‘leEI{E!; 4P TO-DATE, 11TH EDITION)

AM.fM-TV.

The Sl"lp'(E, Modern, DYHOH‘HC Speed Appro
ceiver Ad|usfmenf and Allgnmenf Problems,

lex to learn [ ] Universal — aon nbsulescell
[ ] Nothing comp

est Equipment
@ No extra equipment 1o purchase

Ask for "5.5.5." at your local
Radio Parts Johber or order direct from factory.

Basic T
@ Employs Only 100 pages. Inveluvable

infermation that will help
you re-double the volue of
your basle test eguipment.

PRECISION APPARATUS COMPAMNY, INC. - 92.27 HWorace Harding Blvd,, Elmhursz 4 H. Y.
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B "PERFECT FOR FRINGE AREA RECEPTION

ADAPTABLE FOR COLOR Y Rca
THE IDEAL

CHASSIS FOR A SET
16-17-19-20""\
$350

RMA &
AIREX

Guarantee

Factory wired,
aligned & tested.

PICTURE )
TUBES °*

$I 95 Thousands of our 16”, 177, 19”7 & 20”7 sets are giving new viewing

thrills to TV wutchers all over the country. This extra powerful
super chassis is designed to bring in sharp, clear pictures, even in
fringe ureas. Works in most areas on only an indoor untenna. Has
Without Cathode Tube
With Standard Coil Tuner
and Speaker

Improved Keyed AGC; Full 4 Megacyele Band Width; 16 KV output;
3 stage SYNGC Separalor & clipper; Moulded Plastic Condensers:
Uses new Mark Trunsformer; 5-Hour Min. Heat Run at Factory;
Improved high gain front end, down to 45 microvolts; Synchro
Lock: Freedom from arcing & corona leakage; Armstrong FM Sound
Sys:en;: Improved linearity adjustment & second horizontal linearity
control.

AVAILABLE with DUMONT INPUTUNER ™. 222/5, * 51 69

A PRICE-SMASHING
VALUEIN TV
CABINETS FOR

THE 630 CHASSIS

Full, Doors f’or Without Doors
167-17"-19"- for All Picture

20
Picture Tubes Tubes

Beautiful, richly finished, hand
rubhed  malogany cabinets
speecially designed to louse
the 630 chassis with a 127
speaker. A perfect picture
deserves a perfect cabinet, It
will he a focul point of beauty
in your home. 40" high x 2.47
(2L All  complete  with
brackets, mask & hardware.

y 586.95 g;(gr\;fA?ubinels in blond—3$10 $57.95
REGENCY BOOSTERS—DB 400—S19.97 12" Wide Range RCA Speaker, $4.95
TV TUBE SCOOP RECORD CHANGER SALE

All Black, Glareless P ey
' SAVE UP TO 65%
$12.95( PHiLcO wsssrsns-sr:zol$29.95
ER

Dumont, Sheldon, Zetka, TRL
16” Rect or Liound. .$42.50

17" Rectangular ... 46.95 Automatic
19” Round . ... .. 69.95 = ,,c,,':':t‘ic o
20” Rectangular ... 74.95 i At o

ma-
nent point

matieally. Ail
All Tubes Fully needle, Un i- izes Al
Guaranteed for & Months g versaimount- [ speeds

a3ty
2” or | RI'M. Per

Plastic ring and sleeve
for metal tubes. . .. $4.95 S1ean

All merchandisc s i aand new, factory fresh & fully guarantecd,  Mail & phone orders filled upon receipt of certified

check or money order for 825 as deposit on " cliassis.  200% on other items. Balaace C.0.D., F.O.B., N. Y.
Prices subject to change without notice.

171 WASHEINGTON ST., N_ Y. C. 7,

WOrth 2-4029; WOrth 2-9578

auto- | needle

In or-iginal

N. Y.

| AIREX RADIO CORP.

EASY TO LEARN

| Tt is easy to learn or increase speed
vith an Instructograph Code Teacher.
Atffords the quickest and most prac-
tical method yet developed. Far be-
rinners or advanced siudents. Avail-
able tapes from beginner’s alphabet
to typical messages on all subjects
| Speed range 5 1o 40 WPM. Always
ready—-ng QRM.

| ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
Literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
ther ass:stance. Thousands of successful operators
r‘acquired the code’’ with the

Finds Intermittent
Condensers Instantly |

Pres-probe’s sliding tip
with variable resistance
prevents condenser
healing. Tests with

power on. Requires

0o adjustment. Stops

guesswork, Saves
time. Convenient
probe size (7% " long)
Satisfaction guaranteed.

See Your Dist. or Order Direct r

PRES-PROBE CO.

2326 N. THIRD ST., MILWAUKEE 12, WIS,

=2

Postpaid,
U:S.A.

4701 Sheridan Rd., Dept. RC, Chicago 40, III,

www americanradiohistorv com
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have
Instructograph  System.
Write today for convenient rental and purchase plans.
t

Technotes

COAXIAL ANTENNA PLUGS
Care in soldering the antenna plug to
coaxial cables will minimize service
call-backs and signal losses. First re-
move the vinyl jacket, copper braid,
and polyethylene insulation as shown
at a. Be careful not to nick the braid
or center conductor. Solder the connec-

REMOVE JACKET STRIP POLYETHYLENE AND BRAID
N TO THIS LINE
RIS
50T T et
8 =‘§i§§s
78" a

o
Lt
I-1/4”

RG-59/U COAX CABLE

POLYETHYLENE

PLUG

P
b B 7
WA s
SSANN Ve

2w N
R

-

SOLDER WIRE
COPPER BRAID SOLDERED ALL AROUND  32iof WIRE - 1

tions as shown at h. Line up the cable
with the body of the plug, then use a
hot iron for soldering. Work rapidly
to avoid excessive heat which will dani-
age the polyvethylene insulation and in-
crease leakage and possibility of short
circuit between the conductors. Check
the plug for shorts with an ohmmeter.
-Du Mont Service Note

RCA VICTOR 86T

The set came in with a noisy volume
control. It played perfectly for a few
days after the control was replaced,
then had to be returned to the shop
with the same complaint. The control
was removed and checked with an
ohmmeter and by installing it in an-
other receiver. It was perfect on both
counts, so it was reinstalled in the set.
The trouble was finally traced to the
0.25-uf bypass capacitor between the
bottom end of the control and ground.
This capacitor was intermittent and
leaky. The trouble cleared up perma-
nently when the capacitor was replaced
with a new one—W. Snajberi:

CHECKING DEAD RECEIVERS

A tuneable signal tracer is handy for
checking the performance of the pre-
selector and oscillator of a dead re-
ceiver. Tune the recciver to the fve-
quency of a strong local station, then
tune the signal tracer to the receiver's
intermediate frequency. If the front
end is O.K., the station will be heard
from the tracer when its r.f. probe is
brought near the oscillator tube or
chassis.

If you are not sure of the receiver's
if., tune the tracer between 115 and
500 ke until the signal comes throueh
—R. Lambert

ZENITH 5ROS86E

The complaint was a heavy hum on
some stations. Because the tuning gang
was above ground in this model, we
suspected that there was- a high-resist-
ance short through the rubber grom-
mets. The trouble was eventually
traced to the dial pointer. It was touch-
ing the dial, which was cardboard
sprayed with metallic paint. Bending
the pointer away from the dial ende
the trouble.—Jaclk Shino

RADIO-ELECTRONICS for
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HARD TO GET ITEMS
AT BIG SAVINGS TO YOU
AMAZING BLACK LIGHT

256-watt ultra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertain-
ing, unusual lighting effects.

$2.45

1

LITTLE GIANT MAGNET

Lightweight 4 oz. ALNICO per-
manent magnet. 13" x 114", Lifts
more than 20 TIMES ITS OWN
WEIGHT! Ideal for hobbyists, ex-
perimenters. Shipping weight 3
Ibs.

ITEM NO. 159

BIG VALUE AT $1.50 N
POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-

3”x2”"x13%4"”; 4 'mounting studs;
%" shaft, 3/18” diameter; }10-
» 120 volts. 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn.
table with o 200 |b. dead
weight. Use it for fans, dis-
plays, timers and many other
practical purposes. Ship. wt.

2 Ibs.
$2.45

ITEM NO. 147
UNUSUAL BUY

WATTHOUR METER

Leading makes — com-
pletely overhauled,
ready for service. 100-
110 volts, &0 cycles, 2-
wire A.C. 5§ amp.
Heavy metal case 8"
x 647 x 57, Easy ta i

stall. Shipping weight N\
14 Ibs. 3

ITEM NO. 3.

Now oniy®  $4.50

WESTERN ELECTRICBREAST MIKE

Lightweight | |b. carbon micra-
-~ phone. Aircraft type. Breastplate
§) mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber piug. Shera-

dized plate, non-.rusting finish
Ship. wti)Z Ibs.
ITEM NO. 152
NEW LOW PRICE $1‘10

TELEPHONE TRANSMITTERS

Genuine transmitters
made by Kellogg,
Western Etectric,
Stromberg Carlson
Work on two dry cells
For P A. systems, in-
tercoms, other prac
tical uses. Shipping

weight | Ib.
e $2.45

ITEM 160
REAL VALU

Moke your own high powered & ft. telescope!

Kit contains 3” diam., 75" focal length, grourd

and po(;ished objective

g lens an necessary eye

") pieces. Magnifies 50x to

ﬁ-ﬁ? 350x. Full  instructions,
A

YOUMSAVE AT $2'95

= - o o~ —————— . ———-—- -

HUDSON SPECIALTIES CO. !

40 West Broadway, Dept. RE-2-51 :

New York 7, N. Y. i

1 am enciosing full remittance for items circied below. I

Shipping charges Included. H

O WRS' Tadsen 5.0, 5P Delanes CO0-

€.0.D, ORDERS ACCEPTED ONLY WITH 20°, DEPOSIT [

INCLUDE SHIPPING CHARGES. 1

Circle liems wanted ]

87 159 I

I
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tion motor. 15 watts, 3000 rpm. |

250 POWER TELESCOPE LENS KiT |

_ Technofes

LOW VOLUME AND DISTORTION
Low volume, noise, and distortion in
the Westinghouse H-126 and Zenith
Nash AC-4389 are commonly caused by
leaky decoupling capacitors in the
audio circuits. Fig. 1 shows the circuit
1257 WESTINGHOUSE 6q7 ENTH

3585

33K .o‘f’"“'” L amy TH

q 410ppt Q‘ =

‘_
.Eozsl ) i3]

Fig. 1 8% ¥ Fig. 2 won% oy
8+ B+

in the Westinghouse receiver and Fig.
2 shows the source of trouble in the
Zenith sets made for Nash automobiles.
—T. Horiuchi

ODD CAUSE OF FADING

A small a.c.-d.c. set came in with a
complaint of severe intermittent fad-
ing. It was actually shifting frequency
to the extent that the station was lost
and could be tuned in at another setting
on the dial. In a few moments, the sig-
nal would drop out again and return
to its orviginal frequency. Adjusting
padders and trimmers did not cure the
trouble.

We noticed that the input filter
capacitor had gone bad in the past and
had been shunted with a good one—a
had practice but a common one. Clip-
ping the lead off the old capacitor
cured the frequency shifting and the
set worked normally.

The old ecapacitor was probably
charging for short periods, thus in-
creasing the B-voltage and causing the
oscillator to shift frequency. When the
capacitor lost its charge, either through
an increase in temperature or an open
cireuit, the voltage and tuning returned
to normal.

HALLICRAFTERS T-54 and 505

When the set was first turned on, the
raster would start to form only to dis-
appear after filling half the screen. A
sharp click could he heard as the raster
disappeared. This action would continue
in cyeles.

The trouble was caused by arcing be-
tween the two high-voltage leads going
to the focus control. Separating the
leads and covering one of them with a
length of high-voltage spaghetti tubing
cleared up the trouble.— Peter .J.
Foradas.

RCA MODELS 56X2 AND 56X10

If these sets come in with a com-
plaint that the audio is muffled, choked
up, or distorted, look for a defective
volume control. The carbon element has
flaked off in the controls in several of
these models. Replace the control with
a reliable 500,000-ohm unit.—Leon
Beckerman

MOTOROLA TS-9D, TS-15B

If no high voltage is present in these
and similar models, pull the 6AL5 phase
detector tube. If high voltage returns
without horizontal sync, replace the .05-
uf, 600-volt capacitor (connected to
pins 6 and 7 of the 6AL5) with one hav-
ing a higher voltage rating. If a posi-
tive voltage can be measured at pins
5 or 7 of the 6AL5, it indicates that the
capacitor has shorted and must be re-
placed —Yulki Minega
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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 Radio

FLETCHER

FOrty years ago, Hugo Gernsback, Father of
Modern Science Fiction, in this baok, 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 a hast of other scientific achievements—
all undreamed of in |9/1—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 aood adventure story that takes place
in 2660 AD—but it is far more than fiction!

To technically minded people, RALPH 124C 41+
is the mast complete and accurately documented
catalog of scientific prophesy ever published. It
was originally written in 911 ond published in
book form in 1925. Now, because of its tremendaus
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 spark that
started many of teday's top radio engineers and
scientists on their way. Now again, this new edi-
jion of RALPH 124C 41+ may well be the
inspiration for a new generation of pioneers of
science.

FALPH 124C 41+ is the kind of book you should
reod. Order your copy now, only $2.50 postpaid.
The supply is limited.

RADIO PUBLICATIONS
25 West Broadway New York 7, N. Y.

MAIL THIS COUPON TODAY

RADIO PUBLICATIONS H
25 West Broadway, New York 7, N. Y, :
Gentlemen: [
'
Send me o capy of RALPH 124C 41+ postpaid, g
ai once. My remittance of $2.50 is enclosed. :
L ]
NAME . .
STREET -
2
CITY . ZONE .STATE. . :
N
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GERNSBACK
LIBRARY BOOKS
only 50¢ to $1.00 each.

order the books you want today.

No. 29—Handy Kinks and Short Cuts
No. 30—Unusual Patented Circuits
No. 31—Radio Questions and Answers
No. 32—Advanced Service Technique
No. 33—Amplifier Builder's Guide

See Page 102

for an important
new book

announcement

Sea Youwr Distributer—or uie cowpan

RADCRAFT PUBLICATIONS, INC.

FOTG TIFXGTH TG0 # N

STOMHEITL L8/ TTOLA KN TN

No other books give you so much on Radio and Audio ot anywhere near these low
prices! Beginner or expert, you'll find GERNSBACK LIBRARY BOOKS that you want.
Servicing, Construction or Theory—there's at least one book on each phase! Written by
top technical authors in a simple, accurate style which gives you the "meat" of every
subject. Fully illustrated with photos and diagrams! Check the list of titles below—and

A COMPLETELY “DIFFERENT” BOOK ON HIGH-FIDELITY
No. 42—HIGH-FIDELITY TECHNIQUES—by James R. Longham. 112 pages $1.00
THREE IMPORTANT 75¢ BOOKS

No. 39—PRACTICAL DISC RECORDING—96 pages
No. 40—THE-CATHODE-RAY OSCILLOSCOPE—I12 pages
No. 41—PUBLIC-ADDRESS GUIDE—80 pages

TEN 64-PAGE BOOKS—BIG VALUES AT 50¢ EACH

No. 34—Radio-Electronic Circuits

No. 35—Amateur Radio Builder's Guide
No. 36—Radio Test Instruments

No. 37—Elementary Radio Service

No. 38—How to Build Radio Receivers

RADCRAFT PUBLICATIONS, INC., DEPT. 21
25 West Broadway, N.Y., N.Y.
Enclosed is $.............. for books checked

020 O30 031 32 (333 (]34 035
036 0137 (38 (039 []40 (141 [J42
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HELP-FREDDIE-WALX FUND
FUND REACHES $6145

We are proud and pleased to an-
nounce that with this issue the Help-
Freddie-Walk-Fund has reached $6145.

Your Editor wishes to congratulate
our readers for the very generous con-
tributions which were made before last
Christmas to help rehabilitate two-year
old Freddie Thomason, the young son
of the Arkansas radio technician, who
was born both armless and legless.

RAD10-ELECTRONICS’ readers have
come to Freddie’s assistance with vim
and vigor and they seem to be deter-
mined to make a real radioman of little
Freddie, a most intelligent youngster
who should go far in his profession
once he learns how to walk and use his
future arms to become a useful citizen.

We must also report the following
most unusual occurrence:

Last month a stranger walked into
our office and laid down before our
astonished eyes eleven $100 bills, a
total of $1100. We had never seen him
before, a mild mannered middle-aged
gentleman, whose hobby is technical
reading and who insisted on remaining
anonymous. All he would tell us was,
“I am an old bachelor and I feel that
Freddie needs the money much more
than I do. So, I thought I would con-
tribute to this worthwhile fund.” A
very generous and magnificent contri-
bution, which we are certain all of our
readers will applaud.

Another sizable contribution of
$664.17 was made by employées of the
Allen B. Du Mont Laboratories, Ine.
The Du Mont Television people have a
house organ called the RASTER. Re-
cently they ran a story on the Help-
Freddie-Walk-Fund with Freddie’s pic-
ture, which RaADIO-ELECTRONICS sup-
plied. Much to their own, as well as our
surprise the Du Mont employees con-
tributed very handsomely. In little
Freddie’s name we wish to shake the
hands of all the employees in making
this generous contribution possible.

We wish to also thank the following
organizations, all of which were kind
enough to make collections for the
Freddie fund as follows:

$15.00 tendered by William C. Walt-
ers for a number of good-hearted Atlan-
ta (Ga.) Radio and Teletype Workers.

$45.45 donated by Harry L. Rupp for
the following departments of Douglas
Aircraft Co., Long Beach (Cal.) Plant:
Depts. 596, 283, 812, 315, 318, and Misec.

$14.00 by Roy L. Sheridan, Treasurer,
for the Everyman’s Bible Class of Pet-
worth (Wash., D.C.) Methodist Church.

$55.00 contributed by Graham E.
Moore for A Group of Electronics Men
of Collinsville, Ill., whom Mr. Moore
represented.

$14.00 tendered by the Morning Class
of Veterans’ Radio School, Office Per-
sonnel of Johnstown (Pa.) High School
for Veterans.

$25.00 collected by Herbert H. Johl,
Treasurer, for the Kappa Gamma Phi
Fraternity of the Milwaukee (Wis.)
School of Engineering.

$35.00 donated by the National Ad-
visory Committee for A onauties of

RADIO-ELECTR NICS for

“~
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Gives You Such Complete Coverage On

RADIO
TELEVISION
AUDIO

\ This Month-and Every Month-
\klt Offers Important Articles on

1'I _ ® Servicing

® Installation

® Theory

® Construction

® Operation

® New Developments
® Amateur

PLUS A TREASURY OF CIRCUITS.
CHARTS AND SCHEMATICS.

Dont Miss A Singee Issue
SUBSCRIBE NOW

— and Save!

SUBSCRIPTION RATES

THREE YEARS .. ... .. ... $8.00
RADIO-ELECTRONICS is the fastest TWO YEARS ........... $6.00
growing magazine in radio, television ONE YEAR .. ... .. ... . .. $3.50

and audio. More and more readers all

. C la, Mexico, South and Central
over the world like its fresh approach anaca, et ouTh and Gentra

America same as U.S.A. All other

and lively style. Make sure you get your

ei 1.00 ext h .
copy every month. Subscribe for an ex- foreign § extra for each year

tended period, today..

25 West Broadway New York 7, N.Y.

FEBRUARY, 1951
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These Men are Getting

PRACTICAL TRAINING

TELEVISION-
RADIO

TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

N THE GREAT COYN E

SHOPS OF

Big opportunities are waiting for men who know
the practical and technical end of Television and
Radio. That's what you get at COYNE—besides
practical Shop Training in .M., Electronics and
othier branches of this giant field. Remomb(‘r Tele-
vision is the fastest growing opportunity field
today, and Radio is one of the biggest.

NOT “HOME STUDY” COURSES

AtlCoyne Training is given in our mamouth Chicago
training shops. We da not teach by mail. You train
on actual equlpmemv under friendly instructaors.
Previous experience unnecessary. Hundreds ot firms
employ Coyne trained men.

START NOW —PAY LATER
Come to the Great Shops of Coyne in Chicago.
Established 1899—now in our 52nd Vear. Oldest,
largest, best equipped school of its kind in America.
Fully approved for G.IL. training. Finance plan
for non-veterans.

MAIL COUPON FOR FREE BO0K

Send today for big new book
packed with large pictures e
taken in Coyne Shops. No """r'_
obligation. No salesman

S5
will call. Get the facts now ! il-'-"

cov " E B. W. Cooke,

Pres.
ELECTRICAL & TELE- Ill'
VISION-RADIO SCHOOL

An Institution not for Profit
500 S. Paulina St., Chicago 12
Dept. 21-8H
- = e
B. W. COOKE, Pres.
COYNE Electrical. & Television-Radio Schoel,
500 8. Paulina Street, Dept.21-8H, Chicago 12, Hi.

| Send FREE BOOK and full details on Televi-
1 sion-Radio Course.

| vave
1

ADDRESS......... eeiesvstereserssitrssaranenan
1
lcrov....... e STATE...........

Miscellany

the Electronic Instrument Construction
Shop of Langley Field, Va.
$5.00 by L. O. Mahan, Secretary, for
the Newport (R. I.) County Radio Club.
$15.00 by Frederick B. Temple, Stu-

dent Council Treasurer, on behalf of
the Student Body of the Residence
School, Capitol Radio FEngineering
Institute, Wash., D. C.

Our sincere thanks in TFreddie’s

name to all of these generous people.

We now come to a worthwhile inter-
national donation. We received a letter
from J. Donohoe of North Shields, Eng-
land. The gentleman is a time-switch
manufacturer who wants to contribute
to the Freddie fund, but unfortunately
currency restrictions forbid sending
English money to the dollar area at
the present tiine.

Mr. Donohoe, however, donated a
hand-wound 35-day clockwork electric
control switch capable of opening and
closing a circuit once every 24 hours. Tt
is an ingenious switch which can omit
any specified day or days and will con-
trol A.C. or D.C. circuits up to 600
volts and 100 amperes. It is just the
thing for a stove or plant to auto-
matically switch on lights or a num-
ber of appliances. We ave printing a
picture here for those interested in this
switch,

The first person who forwards the
Fund $73.00, which is the cost of this
switeh, acill recetve the switch from
Mr. Donohwve, direct from England.
(Tlere may be a small American im-
port duty on this.) The $73.00 will be
turned over to tne Fred e Fund, Mr.
Daonohoe sappied us with circulars of
the switch, a copy of which we shall be

eleetric

Photo of the cantrol switch.

www americanradiohistorv com

|OPPORTUNITY AD-LETS

Adsertisements in this section cost 23c a word for
each insertion up to and incluling the March 1951
issue. Beginning with the April 1431 issue the rate
will be 3ie a word for each insertion. Name, address

and initials must be included at the above rate. Cash
l slould aceompany  all classified advertisments unless

placed by an aceredited advertising ageney. No ad-
vertisement for Jess than ten words aecebted. Ten
percent discount six issues, twenty percent for twelve
{ | issues. Objectionable or ‘misleading  advertiscments
tnt accepted. Advertisements for March, 1031, issue,
wust reavh us not Jater than January 24, 1051,

Radin-Electronics, 25 W, Broadway. New York 7, N.Y.

CATIIODE  RAY FV TUBE MANUFACTTURER-
of the oldest in field—seeks representation,
facturers, jobbers or store
| {".LX-l,Yl{adiu-Eleclruuics,

-one
Sell to manu-
Write Box
New York

Exelusive territory.
23 West Broadway,

SPEARKER REPAIRS at wholesale
work,
TN

. prices. Guaranteed
;}mpntc Speaker Nervice, 70 Vesey St., New York

| MAGAZINES (BACK D\Tl'h)*l OREIGN, LOMESTIC
Arts, Books, booklets, subscriptions, pin-ups. ete. Catalog

‘ 1Nhe (rvfunderl) Cicerone’s, 56-22 Northern Blvd,, Jacksou
Heights, N. Y.

FOR SALE: ONE NEAV RADIO TOWER—126-foot helght.
Still in crate. County of Lake, Court House, Waukegan, T1l.
] WE REPAIR. EXCHANGE,
electrical instruments, tube checkers and analyzers. Hazle
I ton Instrument Co. (Electric Meter Laboratory), 140 Ln)erty
Ntreet, New York, N. Y. Telephione—RB.Arelay 7-1239.

SELL, ALL TYPES OF

| LANCASTER, ALLWINE & ROMMEL, 436 BOW
Building, Washington. 1. . Registered 1'atent Attorneys
I'ractice before United States Patent Office. Validity and
infringement Investigations and Opinions. Booklet and
form “‘Evidence of Coneeption™ forwarded upon request.

WANTED: AN/APR-4, other “APR-"", “"ARR-", "Ts-"
“IE-"", ARC-1, ARC-3, everything Surplus, Mpecial tuhex
‘ Tech Mamuals. Lah quality Test Equipment, ete. Deseribe.

price in first lvtter. Littell, IFarhills Box 26, Dayten 9,
{hio.
l{.\l)l().\!EN SERVICEMEN. BEGINNERS MAKE

easily, quickly. €250 weekly possihle. We
Information free. Merit Products, 216-321,
Bpringfiekd Gardens 13, New York.

RADIO- 'l'lu[;]-,\l\l()\k-]'
35 per lesson—Mo. Tech.,
Louis 7, Missouri.

!I‘HONOHR.\]‘II RECORDS (HhAl’ Catalogue. Tara
mount, FF-313 East Market. Wilkes-Rarre, Peuna.

more roney,
shiow 3ou how,
2nd Avenue,

LECTRONICS ——TUTORING
3007 North 25th street, St.

AND ELECTRICAL RESEARCH
Mo.

AMATEURS—RADIO
| R.R.Z1, Chesterfield,

I-‘n"inec\ring Hv T\\il]mann

FQ Print Yorr Own

Cards. Stationery, Adverttising, Clreulars and
d Titles, Save money. Print for Others, Good Profit;
- eany riles. Have home printshop. Rained printing lika
angra‘. ing. tan. Sold direct from faclary only. Write
for free catalog of outhits and all detaila.

KELZSY PRESSES, P-97.  Meriden. Conn,

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

' We have a number of alert young men who hava
completed intensive training in Radio and Tele-
vision Repairing, They learned their trades thor.
oughly by working on actual equipment under
personai, expert supervision. If you need a
trained man, we invite you to write for an out-
line of our course, and tor a prospectus of the
groduate. No fees, of course. Address:

Placement Manager, Dept. P108-2

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Chicago 26

GREYLOCK TUBES
moRE THAN 400 TYPES Listed

‘ We're STILL DELIVERING
| Better than 90%!

Complete stocks of Standard Brand Lines, including
AMPERITE Microphones
\ EfCO_-Tnstrument hits
EXCELLITE Toui-
EBY. I'n
WALSCOChomirals & Fouls
HOWARD SAMS_Photofact
TV Antennias & Acces=or
Write TODAY for our Complete Catalos.

GREYLOCK Eiccrronics

SUPPLY CO.
l Dept. C-2

115 Liberty Street New York 6, N. Y.

RAD!IO-ELECTRONICS for
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happy to send to anyone interested.

We hope our readers will keep up
the good work and send in contributions
from time to time. Even the smallest
amount will be highly welcome.

Make all checks, money orders, etc.,
payable to Herschel Thomason, Please
address all letters to:

Help-Freddie-Walk Fund
¢/0 RADIO-ELECTRONICS
25 West Broadway
New York 7, N. Y.
Balance as of November 17, 1950............ $3945.73
A Group of Electronics Men—CoIImsv:]Ie

S SR S EE 088 88086808 80008588 580600000000000 55.00
A. Ne‘ghbor—WycndoHe Mich. ... 1.00
Anonymous—Fort Dodge, la. .............. 2.00
Anonymous—Wichita, Kansas .............. 2.00
Anonymous—Mc Comb, Miss. w.voooernennes 1.00
Anonymous—Brooklyn, N.Y. 1100.00
Anonymous—Dayton, Ohio ................. 2.00
Anonymous—PhllcdeIphlo Pa., «oviiii 1.00
Anonymous—Seattle, Wash. ...... ......... 20.00

A RADIO-ELECTRONICS Subscriber — Balti-

more, T T T T T TP rppapppepes 1.18
Paul J. Ashour—Fort Smith, Ark. .......... 2.00
Atlanta Radio & Teletype Workers, Atlanta,

L7 TR 15.00
Rudle & Shirley Bartel—Sacramento, Calif, 2.00
Mrs. Charles Barth—Waterbury, Ct. ........ 1.00
Merle H, Bethke—Laurel Gcrdens, Pa. ..... 3.00
Chase E. Brown, Indicnapolis, Ind. 5.00
W. T. Burton (VE7WT)—Kimberley,

(CETTe ko) 05066 600008808085 86060000000300000 5.00
Burt's Radio Service—Fair Haven, Vi, . 3.00
George E. Butler—Memphis, Tenn. ,......... 2.00
Mr. & Mrs. Armand Carrier—Chicago, 111 1.00
Carroll, W3HVD—Baltimore, Md. .... 1.00
Mrs. Joseph Celidonio— Newark, N. 1.00
Depts. 596, 283, 312, 315, 3{8 & Misc. of ‘the

Douglas "Aircraft Co Long Beach Plant—

Long Beach, Calif. ... .c.iiiiiiiennes 45.45
Detect-O-Ray Co —Chicago, 1. ... .. 10.00
Employees of Allen B. Dy Mont Laboratories,

Inc.—Passaic, N. J. oo 664.17
Everyman's Bible Class of Petworth Metho-

dist Church—Washington, D, C, ......... 14.00
Mrs. Herbert Fenn—Waterbury, Ct. . 2.00
V-n H. Ferguson—Tallahassee, Fla. 2.00
Harry Fersch—Jersey City, N. J. ... 3.00
L Gubin—Long Bronch, N. J 1.00
Phil Harvey—Gary, Ind. 1.00
Harvey Radio Co., Inc. —New York, N. Y. .. 25.00
Alfred Hess—New York, N. Y. ........ 10.00
Rev. Dr. R. HlH—MyrHe Beoch N. C. .50
Somuel Jones—Yonkers, N. Y. .............. 1.00
Kappa Gemma Phi Fraternity of the Mil-

waukee Schaol of Engineering—Milwaukee,

L5 T TEL T LT IT 25.00
George Kershenbaum—Camden, N. J. ...... 2.00
John C. King—Los Angeles, Calif. Looiiii. 3.00
R. Klippel—Indianapolis, Ind. .......... 2.00
Thomas E. Knapp—South Gate, Collf ...... 3.00
Lida H. Livingston—Fanwood, N. J. ....... 2.00
Fred Mitchell—Braadway, Va. ............. .. 5.00
Morgantown Radio Shop——Morgcnfown, W.

VO, e e 5.00
Morning Class of Veterans' Radio School,

Office Personnel, Johnstown High School for

Ve?ercns»Johnstown Pa. 14.00
Harold Moss—Venice, Cal 2.00
National Advisory Committee for Aeronau-

tics, Electronic  Instrument Construction

Shop—Lang\ey Field, Va. ............e 35.00
Newport County Radia Club—Newport, R. | 5.00
K. V. Newton—Kansas City, Kansas .......... 1.00
Geo. Novotnik—Campbell, Ohio ............ 2.00
Kenneth N. Perrin—Ashland, Va. ............. 1.00
Ernest L. Petit—Los Angeles, Calif. .......... 5.00
W. P. Pilscike—Hartford, Ct. ..o.......... il 2.00
Horry L. Ploth, Jr—AIcmedc Calif. ........ 1.00
Remhor’rJ POpe—Crlvufz WiSCe v 2.00

C. Purkeyplfe—Corvollls Ore. ... ... lo.00
D K. Radey—Valparoiso, Chile, So. Amer. 2.00
Jack Recfor—CImchburg, Va. oo 1.00
Al Rosen—Sarnia, Ont., Canada ............ 1.00
A. Ralph Rowley—Meriden, Ct. .............. 1.00
John W. Rudolph—New York, N. Y, ... . ... 5.00
Bill Schafer—Pana, 1. ...oovieiinein. 2.00
Finton Sheehan—Waterbury, Ct. ... 1.00
Harold Sheehan—Waterbury, Ct. 1.00
Donald F. Shephord—Denver, Colo. ... 5.00
W. C. Shuster—New Brighton, Pa. ........... 2.00
Student Bedy of the Residence School, Capi-

tol Radio Engineering Institute—Washing-

ton, D Co it e 15.00
The Employees and Mr. Kahan of Canadian

Aviation Electronics, Ltd.—Montreal, P.Q.,

Canada v 8.70
The Midget Radio Shop—St. Petersburg, Flo. 5.00
Arthur Thomas—Los Angeles, Calif, ......... 2.50
Clem Trent—Richmond, Calif. ............... 2.00
Mario J. Trivella- -Torringw‘on, Cto oot 2.00
Edward Trott—Paris, Il ... oot 5.00
Billy & Ernie Unger—Sthsburg Md. ....... 1.00
John R. Waldowski—Chicago, Hl. ........... 2.00
Melvin E. Ward—Washington, D. C. ......... 1.00
Le Moyne W. Wcrner—PorfIcnd Ore. ....... 2.00

Total contributions received to December

19, 1950 &t s $6145.23
FEBRUARY, 1951
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* * * Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk K
* . NOBODY undersells NIAGARA . ..
* check these
* GUARANTEED VALUES’*
* ONE OF AMERICA'S GREAT ELECTRONICS STORES *
N UL TRANSFORMER BARGAINS 4
PLATE
* 511-T1 330-0-330 ........ 600MA ... 5.75 *
A-10 1025-0-1025V. ....500MA...17.95
D-161913 2500V. 4MA (TV or Scope).. 3.95
*
GE9126 6'|2-593-0-593-612V.-200MA. . 9.95
* Seleni . FILAMENT *
I S Rectifiers P-3061 2.5V.-5A, 7.5V.4A. ......... 2.60
% 81 o L Net | 7.2 2.5V, T0A ...eovveiinnon.s 4.95 ¥
15Y1 it L §0.59 | 528049 5VCT-3A, 5v c T-10.5A,
H
%01 T30 e 6.3V.C.T. 3.5V, .......... 4.50
M4 10 1la75.T201  sV.C.T. Sga Y 5.95 %
aM1 150 10314749 Three 6.3V.C.T.—4A. each.. 4.80
i 130 193| T-47164  6.4V..BA. ... ..... ... ...l 2.05 4
il i 1.31| P-4091 7.5 V..5A ... 2.49
5Q1 1401 p-161917 6.3 V-3A, 2.5V. 2A. 2.85
! 130 1.64
b R 156 167
Q2 156 g POWER
ey e 181|1-47177  75-0-75V.-250 MA, 5V-3A.... 4.25 3
L i 1111811-T2 350-0-350V-150 MA, 6.3V.-6A. 7 H
N1 L $71|475-T301  245-0:245V.-70 MA, 8.3V.-

682 136 50 500 ({08800 6000000000000 2.25 %
Free TV Selenium RReplacement Gulde upon tequest. 466-TIR 110-0-110V-225 MA, 5V-3A... 1.95
* Si i d D i PC-110 303 g)Asogvv 125 MA, 6. 3V- *

ingle an £\ 66008000000 2.95
9 ual Blowers P-6010 325.0-325V. 40M. 6.3V.C.T.
All 110 Vv.A.C. 2A., SV.3A ........ L 249 g
Single Section Blow- | p.g001 325-0-325 40MA., 5V.
ers (illustrated) ideal 2A.,2.5 V.C.T. 4A 2.25
E for many cooling ap-|p.5009 275-0-275 70MA.,5V.-5A, 2.5-
[ plications — Approx. Vo 10.5A, «verioeeenennsnn .00
]00"c1.1blc ft. per min. [T-47165 135-0-135 90MA.,5V.-3A, 5V.-
214" intake, 27 outlet| T3AL L. ......e..ee.e.. 2.49 *
/ 3200 RPM motor.
* £ 31 2:1361(1]&1()}1% in either 25 MODULATION
'.L\_.M_‘ ‘{i #g../ S ARC-3 807 R.F. to PP 6L6 ........ .49
SR pecial ........ $9.95
Single Section Blowers somewhat smaller than L) zog SOOS:SH]N@SN:;S +6.7.8,9.10 49 b ¢
above. Approx. 50 C.F.M. 60 Cy. only. SPE- 900716 PP813 R.F. to P.P. 21i (R C-
(CIEAN B G e BB 0 0GB G S 00000800008 08008 6 $6.95 A.} 500 Watts 4.95 %
* Dual Blowers—100 C.F.M. per section—mounted T-47171 “*AB"* P.P. 807 to 'C'* 425V- .
side by side with 60 Cy. motor in center. Other- 240 MA. 3.50
S Wise same as single section illustrated above. Tt B ¢
60 CY only. SPECIAL ................. $14.95 DRIVER
* New Low Price A-4413 ZOgilo.GOrOig OHM Plate to Sin- 79 Y
Niagara Famous High Pass Filter |A-4205 10, 000 OHM' Plate to Single *
Banish Interfer-{a.4406 89
\i‘? ence with Niaga-
‘ ;:'s Hi-pass filter!| a.4404
ositive protec-
BLOOP tion against inter- *
0‘4 ference from ama- OUTPUT
NG A s TR 6V6 t0 2,4,8 OHMS ........ 69 S
other de\zi'cos ge‘l"n- SP-12 P.P. 6V6 to 8 OH‘M.S. ........ .79
erating radio frequency interference below 40 T-46255 P‘%H::Sr‘ 6N7 'B" to 8000 149*
MCS. Designed for 300 ohm leadin. No loss inlgyq.q} 6Y6 to 8 or 600 OHMS . ... ‘85
brightness or clarity. 2.50| 11666 V6 to Voice Coil or 500
J Wired and tested ...l Line 1.89 %
Postpaid if entire amount is included with| T rcececccscesereeeer
order. INPUT *
Extra SPeCia” T-47368 60&“?:1M C.T. to 300 OHM 29*
* SELENIUM RECTIEIER | = M¥e o
SELENIUM RECTIFIER ke 70 LinE
* AC-DC POWER UNIT A-4350 Pri k& Sec. 50.200,330,500 449*
A versatile founda-  cmme |l osgaie  4nOHMS ool .
* tion power supply T-47369 30cL:rHMS Mike to 600 OHM *
kit, providing 6 to T. Sec. ...... creaaan . 1.65
* 2A4mp\s,. S e CHOKES
or D.C. 1—Multitap 5-16885 875 HY 2.5 AMPS ...... 8.95
Trans., 25 Amp, A L-143 1.72 HY 4 AMPS ... ... 8.95
K Serem™ eets, 1l €-2303 2.5 00 MA. . 111110 o
ACDC Ammeter, in- 475-CH301 3.8 75 MA. ........ .25
put. Kit contains 1— 4 40 MA. (AC-DC) .25 4
6 point heavy duty tap switeh, 1—DDPDT toggle 32584 8 200 ...l .35
switch, 10--6 Amp. cartridge fuses, 10—3 Amp. 10634 10 1801 Dual ...... 3.49
* cartridge fuses, circuit diagram, parts list. All 2647 143 zggf 2.49 *
waterproof packed for overseas shipping in A-13567 12 Is0 ool 1‘75
* wood cases. All this for less than the price of R.C 726 15 125 oiTioeen 'l‘ 0*
the Selenium Rectifiers! Shpg. 'I40"|0 15 200 Lo 2'25
MATALEINES $1 295 L 554 20 125 Ll 1.75
K SPECIAL .......cooiiennnnn.. RERE e 000000000008 13 ¥

IMPORTANT NOTICE:

Minimum Order $5. Quunh?y prices on request, All items in stock now—
subject to prior sale—prices subject to change without notice. 20% De-
posit with orders unless rated. All prices F,O.B. our N.Y.C. Warehouse,

m 160 Greenwich Street, New York 6, N. Y.
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L USED THROUGHOUT
THE WORLD FOR
MORE THAN

from 50 Watts 1
to 550 Watts

THERMO-
STATICALLY
CONTROLLED
TEMPERATURE
REGULATING
STAND

A HALF

® A device for regulating

the heat of an electric

soldering iron while at rest—
Thermostat may be set to

maintain iron at working

temperature, ready for instant

use, or at a lower heat.

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2. MICHIGAN'

established

1894

‘ INCREASE SENSITIVITY
OF COLD-CATHODE TUBE

By DR. HARRY PEACH*
AND EDWARD SPIERER

The sensitivity of a cold-cathode tri-
ode can be increased appreciably by
adding an external electrode to it. The
extra electrode not only preconditions |
the tube for added sensitivity, but also|
shields it from external disturbing
influences.

The conventional cold-cathode triodel
such as the 0A4-G or the 1021 has an
Ianode, a cathode which is not heated,
and a third element called the starter |
anode. In normal operation, a potential
of about 60 to 80 volts is applied to the
starter anode to start ionization be-
|tween this eclement and the cathode. |
Once a small ion current has started, it
transfers itself to the main anode and
this becomes the plate current.

i An additional external electrode can
be supplied to the tube by coating the

|
!

glass envelope with a suitable conduct- | i

ing material such as a layer of colloidal

| graphite or a metal or perhaps by al :

conductive layer such as might be pro-
vided by metal spraying. A small part
|of the tube envelope can be left un-
coated so that it is possible to see the
main discharge in the tube. |
| A connection can he made to this ex-
ternal electrode by running a narrow
[band of the conductive coating material
over the base of the tube to a convenient
unused pin. Avoid running this band
over sharp edges, as this tends to break
the connection. Several layers of shellac
or other nonconducting plastic material
can be used to protect the coating.

The function of the external electrode )
is to aid the ignition process