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How's your

wrirome 1y

YOU can measure yoxrr “"welcome rating” on
the basis of how many times you have to visit a
customer to satisfactorily complete one service
call, The less frequently you are called back, the
more your good services are appreciated. Fewer
call-backs cut overhead . . . build confidence . . .
leave you more time for mare satisfed customers.
Cutting call-backs is the most effective way of
sfnowballing your profits.

The RCA trade-mark makes your call doubly
effective. First, because customers have con-
fidence in products bearing the RCA rtrade-
mark. Second, because experience has proven
that the superior quality of RCA Receiving
Tubes and Kinescopes is your best measure of
protection against costly call-backs due to pre-
mature tube failures. You can be sure that, with
RCA Tubes, the job is well done.

Helping you to safeguard your reputation is a
vital, everyday service of RCA Tubes. And that
protection is yours at no extra Cost.

oA
~ et Unlock the
Onﬂ"w door to
= bigger profits
Here's your key to better business . .. RCA’s

dynamic Dealer Identification Program. Ask
your RCA Tube Distributor for your copy
of the colorful, 16-page booklet “*A Magic
Pass-Key to Customer Confidence.” It tells
you how—for the first time—you can be-
come a Registered Dealer . . . and get extra
sales benefits.

-

‘o
A

RADIO CORPORATION of AMERICA

ELECTRON TUBES

NARRISON N.J.
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! YOU BUILD

this Transmitter Power Supply
used in the basic experiments in
RF and AFamplifiers. frequency
multipliers, buffers, etc

YOU

PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on “earrier signals” you
produce). You learn how to
get best performance.

l @ EcTao A e TER

EL,QApo

al

YOU MEASURE curre; t,
voltage (AC, DC and RF). re-
sistance and impedance in cir-
cuits with Electronic Multi.
tester you build. Shows how
basic transmitter cireuits be-
have; needed to maintain sta-
tion operation.

i
this Wasemeter
use it to determine frequency
of operation, make other tests
on transmitter currents

BUILD and

BROADCASTING

Chief Technician

Chief Operator

Power Moniter

Recording Overator

Remote Control Overator

SHIP AND HARBOR
RADIO

Chief Operator

Assistant Operator

. . d .
Training Leads to Jobs Like These
GOVERNMENT

RADIO
Operator in Army,
Navy. Marine Corps,
Coast Guard
Forestry Service

Dispatcher
Afrways Radio Operator
POLICE RaDIO
Transmitter Onerator
Radlotelephone Operator Service Technician

AVIATION RADIO
Plane Radio Queralor
Airport Transmitter
Onerator
TELEVISION
Pick-Up Ouerator
Voice Transmitter
Operator
TV Technician
Remote Control
Qperator

with parts I send.
to put a station “on the air.”
manded of Broadcast Station Operators, conduct
many experiments, make many practi-
cal tests.

I'LL TRAIN

Get Practical
Experience on Circuits
Common to Radio & TV

Ever think HOW FAST Radio-Televi-
sion Communications is changing. devel-
oping, xrowing 7T Have you considered what
this amazing proxress can mean to you?

Even without Television the indusiry is
bigger than ever before. 105 million home
nnd auto radios, 2900 Kadie Broadcasting
Stations, 108 TV Stations with 1800 more
now authorized. Expanding use of Avia-
tion and Police Radio, Micro-Wave Relay,
Two-Way Radie for buses. taxis. ete.
makes opportunities for Communications
Technicians and FCC Liecensed Operators.
New Jjobs. more jobs for heginners ! Better
jobs. better pay for experienced men!

Television Is Teday's
Good Job Maker

In 1952, over 18.000.000 homes had TV
ets. More are being soll every day. The
‘Freeze™ on Duilding new TV stations
has been lifted. The time to aect is NOW!
Start learning Radio-TV communications.
America’s fast wrowing industry offers
#ood pay, a bright future, security. If you
are a bexinner, my course can help you
get FCC License. prepare for the job you

Servicing Training
Also Offered by N. R. I.

I you prefer a good-pay joh in Radin-
Television Servicing or your own
money-making Radio-Television Sales and
Service Shop, U'll train you at home. My
famous Servicing Course also includes many
Kits of Radio I’arts.  You use them to get
PRACTICAL EXPERIENCE with clircuils
common te Radio and Television. | also
show sou how to mahe $5, $1) a week or
mure EXTRA MONEY fixing neighbors’
Radins while training.  Full information in
my 6i-page book. Mail couypon.

FCC LICENSE

A Federal Communications Commission
Commerclal Operator’s License puts vou
in line for a good job in Radio or Tele-
vision Broadcasting. Police. Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
lay Radio. Mail coupon below for 64-page
book FREE. It will give youcomplete facts
about my NEW Communications course.

YOU BUILD THIS TRANSMITTER

With this Transmitter you practice how
You perform procedures de-

YOU FOR YOUR

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

For 38 years, Ihe leader
n training men for
Radio-Televlsion.

MY COURSE INCLUDES

TELEVISION

want. 1f you've had some training in
Radio or Radar, or as a Licensed Operator,
my course modernizes, increases the value
of your knowledge.

Includes New Developments

Mail coupon now for facts about my
praetical course in Radio-Television Com-
munications. Let me send you my FREE
book. Sec the nine big Kits of Parts I
send that “*bring to life” theory you learn.
You get practical experienee by working
on eircuits common to hoth Radio and
Television : alao lessons on TV princinles.
Read about the Transmitter you build and
operate, about the Electronic Multitester
you get. All equipment is yours to keep.

My graduates ave tilling jobs, making
#ood money in both Radio and Television.
Itemember. the way to a sueceasful career in
Television is through experience in Radio.

Mail Coupon for Book FREE

Send today! See what my Communica-
tions course is like. Find out how I get
you ready for a brighter future, better
earnings, more security in Radio-Televi-
sion. Send coupon now in envelope or paste
on postal. NO OBLIGATION, NO SALES-
MAN WILL CALIL ' My book, sent to you
FREE, tells the full story. J. E. SMITH,

President, Dept. 3 CE. National Radio
[nstitute, Washington 9, D ur
39th year. —

| TRAINED THESE MEN
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MR. J. E. SMITH, President, Dept. 3 CE

Notional Radio Institute, Woshington 9, D.
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I Mail me Sample Lesson and 64-page Book.
§ FREE. (No salesman will call. Please

1 write plainly.)
T Name
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]
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NOW...from D.T.I.s MILLION DOLLAR TRAINING CENTER
Learn to master

TELEVISION

RADIO - ELECTRONICS
by getting EVERYTHING YOU NEED!

America's amazing multi-billian dallar Televisian field now affers you a chance of a
lifetime to get started toward o grand jab ar your awn business. With TV station limit
now raised from over 100 ta 2053, Television is headed for almost every community.

Mail coupan today. See how you may prepare to tosh in on the coming TV BOOM.

to suit ¥

! ~_ e YOUR R Get ALL of your training
gm-;-e :?S 1ACH0\‘-E AT HOME! .. including setting

up your own HOME LABORATORY
greut CH|CAGO Sce how you may now get one of today's most com-
LABORATORIES

plete, effective combinotions of major hame training
...one of the Nation’s FINEST!

aids—including {1) well illustrated lessons, (2) the
wanderful aid of HOME TRAINING MOVIES and {3}
21 big shipments of electronic parts for setting up your
own HOME LABORATORY. You work over 400 c¢on-
struction and test procedures to gel the practical expe-
rience you need. This includes building and keeping «
5 INCH **SCOPE", jewel bearing MULTI-METER and o

Now, in the heart of the nation’s TV Center, you

can get all of your preparation in D.T.I.'s big,

meodern, wonderfully equipped training labora-

tories. Loads of commercial equipment and

ample, well qualified instructors help you

get a thorough, practical preparation in the

SHORTEST POSSIBLE TIME. Part time student

big 21 INCH TV SET. (D.T.I. offers another home
training in Television-Radio-Electronics, but without the

Employment assistance can help you pay your

way while in training.

TV set.) Mail coupon today for exciting facts.
EMPLOYMENT SERVICE

As soon as you complete either the Chicago
Laboratory or Home Training, you'll find D.T.I.'s
grand Employment Service ready to help you
start earning real money. Get full facts. Mail
coupon today.

i

ABOVE: You build ond
keep this big 5 INCH
commercial-type oscil-
loscope — one of the
most useful test wunits
used in TV today.

You build and keep this outstanding
2) INCH—sharp imoge - 0.1.1. quality.
engineered TV sel. Con be readily con.
Verted to receive U.H.F. \

M
¢ * ¢ ¥

Use lb mm Only D.T.l. provides you with

the loan of visual training

movies of home to help you
master important basic points

foster . . . easier . . . better!

Roz-z-was

MILITARY SERVICE: If subject to mil-
itary service, the training informa-
tion we have for you should prove
very helpful. Mail coupon today.

lo cmee e e e e o > ommn s -

ACT NOW ! MAIL COUPON TODAY
Get this publication FREE! |

RN-6-1

l DeFOREST’S TRAINING INC. 1
| 2533 N. ASHLAND AVE., CHICAGO 14, 1LL. \
I I would like your Opportunity News Bulletin showing "89

"ONE OF AMERICA’S FOREMOST
TELEVISION TRAINING CENTERS"
— Estoblished 193] —

Ways to Earn Money In Television-Rodio-Electronics': also, . | = rerrrl N et 1
complete facts about the training opportunity made possible 25 - lpcreer 7'1;:" 5 waam ;'-ut[l;,;
I by your organization. et | 11| P i | Ry sl aapjl T

De FOREST’

|
|
: S TRAINING. INC.
|

| Addrass Apt. AFFILIATED WITH
City, - ZORO iR » De VRY 7echwical INSTITUTE
——— e e ——— e — — CHICAGO 14, ILLINOIS
June, 1953
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, How WOUId

Sl
SR ¢

Coble lusher appeors ta right of workman. As the cable and support-
ing strand feed through, the machine rototes, binding them together
with steel lashing wire. Meanwhile, a winch hauls the lashed cable
into position,

Itisa job your telephone company faces every day. Thou-
sands of miles of cable go up each year—all secured to steel
strand running from pole to pole. The hest way to secure
cable is to lash it to the strand with a spiral binding of wire.

One way to do this is to raise cable and strand sepa-
rately, then lash them together by a rotating machine pulled
along by workmen on the ground. This produces a strong,
tight support for the cable. But each pole has to be climbed
as many as four times. So Bell Laboratories engineers
devised an easier way.

Now, lashing can be done on the ground so that cable,
strand and lashing wire may be pulled into position as a
complete assembly. Usually workmen need make only two
trips up each pole.

For telephone users. the new way means that cable can
be installed faster, while costs are kept down. It shows
again how work at Bell Telephone Laboratories improves
each part of your telephone system.

you

hang cable

Bell Telephone

Laboratories

IMPROVING TELEPHONE SERVICE FOR
AMERICA PROVIDES CAREERS FOR CREATIVE
MEN IN MECHANICAL ENGINEERING

RADIO & TELEVISION NEWS
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ALWAYS TOPS WITH A

hallicrafters

You'll have the best QRK 100 watts can give with Halli-
crafters HT20 transmitter —and you'll /isten to more and
hear it better on a Hallicrafters receiver. You be the judge
—vyou hear the difference!

1t's value like this—and more of it dotar-for-dollar in
every price class — that has made Hallicrafters equipment
the unchallenged first choice of the world's most critical

expert, the American amateur radio operator, for 19 years.

Hallicrafters equipment is designed specifically for the
ham operator — planned to meet his problems — planned
to fit his pocketbook. The measure of Hallicrafrers suc-
cess is in the reputation this group of experts extends to
this equipment. You can hear the answer every night of
the year on the air— just listen!

Top Selectivity —Low Price! Model
§76~Dual Conversion Super with 50 ke
amplifier for tops in selectivity. 500 C.P.S.
at 6 db down—3.5 kc at 60 db down.
Giant 4-in. "S” meter. 540-1580 ke, 1.72-
32 Mc in 4 bands. 1 r-f, 2 conversion, 2
i-f stages. 5 pos. selectivity, Phono 1nput
jack. 3 watt output. $179.50

TVI Suppressed 100 Watter —Model
HT20-Here's the transmitter you've been
waiting for! Continuous coverage from
1.7 Mc to 30 Mc. Full band switching. no
more plug-in coils; choice of 10 crystals.
Shielded. filtered r-f compartment plus
low-pass 52 ohm co-axial line output filter
assures at least 90 Jb suppression of all
harmonics above 40 Mc. Only $449.50

June, 1953

A Ham’'s Dream! Model $X71 =g,
Rcvr. especially designed for top ham per-
formance. Double conversion, built-in
NBFM limiter stage. 538 kc 10 35 Mc, 46-
56 Mc in 5 bands. Temp. Comp.. voltage
reg. 1 r-f, 2 conversion, 3 i-f stages. Xual.
filter, 4-pos. selectivity, 1812” x 878" x
12" deep. Ship. wt. 51 lbs. 115V, A.C. 11
tubes, reg., rect. $224.50

\!; QRK—International “Q‘ Signal for—
Y& 'What is my readability?”’

Chicago 24, lllinois

World's Leading
Manufacturer of Precision
Radio and Television

www.americanradiohistorv.com

Model 5-40B~Covers Broadcast Band
540-1700 k¢ and three short-wave bands.
1.7-43 Mc. One r-f, two i-f stages. Electri-
cal bandspread tuning. Switches for auto-
matic noise limiter, code reception and
three-position tone control. CWV pitch
control. Built-in PM speaker. 115V, A.C.
Only $119.95

Matched Speaker, Model R46—~The
perfect speaker for SW. Includes trans-
former of 500/600-ohm input. Voice coil
impedance 3.2 ohms. 10” cone. Black fin-
ish. 15" x 1073” x 107" deep. Only
$19.95
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CDP

COMPOUND
DIFFRACTION
PROJECTOR’

# RECORD

BY

THE EDITOR

ELECTRONICS AND RELIABILITY

E HAVE all heard a great deal in

recent years about the importance
of ‘*“reliability” in electronie equip-
ment. All too often, though, this factor
is minimized in new equipment de-
sign and engineering with the major
emphasis being placed on im-
mediate performance. This has re-
sulted in unreliable equipment being
placed in service.

There are many different degrees of
reliability to be considered. For ex-
ample, there is seldom any danger to
life and limb when the television set
ceases to operate, or when a p.a. sys-
tem quits. But when the navigation
equipment on an intercontinental
bomber fails, it can result in the loss
of the plane and many lives. In the
first case, the problem is an economic
one--we must build in as much re-
liability as the customer is willing to
pay for. In the second case, we must
approach 1009% reliability as closely
as possible, regardless of cost. It is

| interesting to note that a flight of 30

Pubfic Address
Lovdspeaker System

sefting new standards for
VOICE PENETRATION
AND MUSICASTING

Greatly outperforms comparably sized
reentrant horns

Tremendous penetrating power and
coverage at very low unit energy cost

Exclusive E-V coaxial design end
diffraction principle

Peak-free response £ 5 db to 10,000 cps
Delivers 2V, octaves more musical range
Weather-proof, blast-proof, splash-proof

Virtually indestructible

Model 848 CDP. 25 watts, 16 ohms.

List Price, $59.00 Net, $35.40

COMPARE =

POLAR PATTERN | 1> /m 3 st
Sound distribution . o 4 \

of CDP exceeds 120°
at all frequencies up '
to 10,000 cps.

COMPARE
RESPONSE AND
EFFICIENCY

Note extended high
frequency range of
CDP. Response is
smoath, peak-free
% 5db to 10,000 cps.

TBRC 13 8¢

*Pat. Pena.

Write for Free
Bulletin No. 197

g/ec?&'? orce

410 CARROL ST, BUCHANAN, MICHIGAN
Export: 13 E. 401h 51, New York 16, U. 5, A. Cables: Arlab

| the fewer

| The added complexity

large bombers on a 13-hour mission
involves about 1 million tube-hours of
operation!

There are several possible ap-
proaches to the problem of “reliabil-
izing" electronic equipment. Any final
design should incorporate all of these

approaches, as well as any others
which are available.
Simplifving equipment will, in gen-

make it more reliable because of
number of components,
fewer soldered joints, and the greater
dependence on ‘“iried and true” tech-
niques. Many times a piece of equip-
ment is designed to do things which
may be convenient but not necessary.
tends to de-
crease reliability. requiring {urther
protective equipment, or units to take
over in case of failure. This results
in greater complexity, calling for still
more protective equipment, and so on.
Every function of the equipment must
be considered carefully, and if not
necessary, such a function should be
climinated. Extra frills and reliability
are not compatible.

Improving the reliability of individ-
ual components is also a fertile ap-
proach. Great strides have been made
in this direction in recent years. Her-
metic seals, improved insulation. new
dietectric materials-—all have been
used to increase the life ¢xpectancy
of coils, condensers, resistors, trans-
formers, and other components. Rug-
gedizing has been applied to vacuum
tubes with highly satisfaciory results.
However, the practice of over-rating
components still exists. Thus, a 600

eral,

www americanradiohistorv. com

volt condenser is used where a 200
volt unit should do the job and a 2
watt resistor is specified when the ac-
tual dissipation never exceeds '; watt.
Components are designed to give opti-
mum life when operated at or near
their ratings and such over-rating is
not necessary. In this connection, it
should be noted that many failures in
electronic equipment have been traced
directly to misuse of components.

The use of “failure prediction' tests
or “marginal checking” has increased
rapidly in recent years. Such tesis
can he used to predict the imminent
failure of a tube or other component
so it can be replaced before failure
actually occurs. This method has been
used to increase the reliability of com-
plex equipment (such as electronic
computers) by a large factor.

Transistoirs can be used very ad-
vantageously in “reliabilizing’’ equip-
ment. Previous limitations of tempera-
ture, frequency response, uniformity,
and power handling capacity are
rapidly being overcone. One manufac-
turer has demonstrated a transistor
operating satisfactorily at the tem-
perature of hoiling water: another has
developed a tetrode junction transis-
tor which will oscillate ahove 250
mc.; another has developed techniques
for air-cooling transistors so that dis-
sipations of one watt or more are per-
missible; several manufacturers are
mass-producing transistors with satis-
factory uniformity.

Improved reliability does not de-
pend solely on the increased life and
ruggedness of the transistor itself.
Less power is required, resulting in
less heat dissipation and lower operat-
ing temperatures. Because of the low
power reguirements, the eguipment
can be operated on batieries, placing
less dependence on external sources
of power, plugs, and connectors. Lower
voltages can be used, with less strain
on insulation and other components
such as condensers, resistors, etc.

Too much emphasis cannot be
placed on this concept of reliability,
particularly with respect to military
and industrial electronic equipment.
Many people outside our field (and in-
side, too!) feel that electronic equip-
ment is essentially fragile and unre-
liable and should be used only as a
last resort. Overcoming this basic
philosophy will require a great deal
of intensive engineering on the relia-
bility problem. When electronic equip-
ment has attained the reliability now
achieved with mechanical equipment,
we can truly say that our industry
has reached maturity O.R.

RADIO & TELEVISION NEWS
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fy 80-272.Only

big values
new releases

KNIGHT PORTAEBLE RADIO KIT

Build this powerful 3-way super-
het portable for AC, DC or battery
operation. Tunes 535-1650 ke
broadcast band; has built-in an-
tenna, PM speaker, printed audio
circuit, handsome carrying case.
Easy to assemble from illustrated
manual. High-quality kit includes
all parts, tubes and case (less bat-
teries). Shpg. wt., 6 lba.
83-730. Only.

$18.75
Battery Kit. .

$3.64

TV BOOSTER BARGAIN

Famous Standard Coil printed
circuit TV booster at less than
half original price. Provides uni-
form gain on all 12 VHF channels.
Easy to tune; use with indoor an-
tenna in primary areas, with out-
door antenna in near-fringe areas.
Improves reception markedly.
For 110-120 v., 60 cy. AC. Shpg.
wt., 4 lbs.

97-233. While they last,

Only $9.95
TRAV-ELECTRIC
% SENIOR
d A CONVERTER

Ultra-compact
60 cycle converter for changing 6
volts DC to 110 volts AC. Capac-
ity: 30 watts continuous, 40-45
watts intermittent. Simply plugs
into auto cigarette lighter. Per-

~ mits mobile use of broadcast and

SW radios, recorders, dictating
machines, fluorescent lamps, etc.
Fully filtered. Only 214x214x3%4".
3 lbs.

..$10.63

< »

megs. 4

June, 1953

PHILMORE RADIO CONTROL KIT

Build your own remote-control
transmitterand receiver. Operates
model airplanes, boats, autos, etc.
Crystal-controlled transmitter for
27.255 mc (requires easily ob-
tained FCC operating permit).
High-gain super-regenerative
receiver. Easy to build. Complete
with all parts, telescoping anten-
na, crystal and cabinet (less bat-
teries). 414 Ihs.

83-034. Only. $41.47
Complete Set of Batteries. ..$7.15

ELECTRO-VOICE UNF CONVERTER

New! Micrometer tuning for
smooth, continuous reception of
all UHF channels. Just connect
to antenna input of any VHF TV
set and plug in. Operates with all-
channel antenna or separate VHF
and UHF types. Single-knob, easy
control. Uses VHF channels 5 or
6 as 1F. 300 ohms input and out-

ut imp. Complete with tubes.

or 110-120 v., 60 cy. AC. 5 Ibs.
98-097. Only. . ... $33.96

TV CASTER BASE

Easy to install
under any TV con-
sole—permits quick
and easy roiling to
any desired location,
Rolls smoothly in
any direction. Steel
frame is adjustable
to 30’ wide, 27" deep to fit prac-
tically any console. No tools re-
quired for installation. Shpg. wt.,
1114 lbs.

98.989. Only.

$5.95

KNIGHT VT VOLT-OHM-MILLIAMMETER KIT

Terrific Value! Response to 2.5 mc. Bridge-type cir-
cuit; 1% resistors. Input res.: DC, 20 megs; AC, 1.5
14" meter. Ranges: AC p-to-p volts, 0-8-28-
84-280-840-2800; AC rms & DC volts, 0-3-10-30-100-
300-1000; DC ma.0-3-10-30-100-300-1000; res. 0-1000-
10K-100K ohms & 0-1-10-1000 megs; cap.,
.053-5, .5-50, 5-500, 50-5000 mfd. With tug(-s‘ leads,
case, instructions. For 110-120 v. DC or 60 cy. AC.

83-120.Onlv. .. ..
L | 83-121. Hi-V Probe; extends DC range to 30 KV $6.95
83-122.Hi-FrequencyProbe forACrangeto 200mc $5.95

ALLIED RADIO

.005-.5,

.$24.95

in ALLIED’S latest
Catalog & Supplement!

I

KNIGHT SELF-CHARGING PORTABLE

Deluxe superhet portahle for AC,
DC or battery operation. With
battery ‘Rejuvenator’’ circuit
which extends normal “B’ bat-
tery life 2 to 4 times! Covers full
broadcast band; has tuned RF
amp, loop antenna, AVC. 5° PM
speaker. Attractive carrying case,
10 x 1235 x 43, ". Complete with
tubes, less batteries. 9 Ibs.
6K-718. Only. . ..$35.75
80-652. Battery Kit -$4.36

X

~

e

JFD UHF-VHF
ANTENNA

Wonderfully efficient; uses con-
ical element and reflector for VHF
and “bow-tie” for UHF. Equipped
with printed circuit antenna cou-
pler for excellent signal transfer
into single transmission line. Easy
to install. (Less mast and 300-
ohm twin line.) Shpg. Wt"$6 Ibs.
5 .81

98-368. Only. .20
o -

S FINNEY 400 A

t . UNF-¥YNF

P: ANTENNA
D New! Dou-
J‘; ble co-
- lateral
UHF-VHF

antenna
featuring
32 driven
elements for high gain and direc-
tivity, with superior signal-to-
noise ratio. Superb for fringe-area
reception—good for VHF up to
150 miles or more. Rugged; corro-
sion-proof; pre-assemiled, light-
weight. Requires 10-ft. mast and
300-ohm twinline. 14 lbs,

97-104. Only ..$32.34

{FREE: SEND FOR BOTH

WELLER SOLDERING GUNS

Squeeze the trigger—you're ready
to solder in 5 seconds. Latest
heavy-duty, instant-heat gun;
with 2 spotlights that light up
working area. Air-cooled trans-
former. 3 lbs.

46-642. Single-heat, only. . . $9.75
46-641, Dual-heat, only. . $11.71

= e
5

PET % DRILL VALUE

Precision ear-tyYe chuck drill
with pistof grip. Instant-release
lock-type trigger switch built into

ip. Forced ventilation; runa cool.

peed: no-load, 1600 rpm; full-
load, 900 rpm. Capacity: };° in
steel, 14" in hardwood. 6-ft. cord.
For 110-120 v. AC br DC. 4 lbs.
46-280. Only. .. .. .$17. 1

EQUIPTO “LITTLE GEM’™ CABINEY

New! Drawer cabinet for small
parts. Contains 4 drawers, with
dividers for 48 compartments
(dividers adjustable on 13" cen-
ters). Each drawer 114" h, 11" w,
11°d. Cabinet overall, 613 x 11 x
11”. Olive green baked enamel
finish. Shpg. wt., 20 lbs.

86-066. Only. $17.80

; % TAP-A-LINE
N

New type electrical line outlet,
powering as many as 8§ separate
aﬁ)liances from any wall outlet.
Plastic cased; 12”7 long, 1" square.
With 6-ft. cord and plug. Rated
1000 watts. 13¢ lbs.

52-636. Only. .$1.47

R e e e S i e B e s FREE ki
{ ALLIED RADIO CORP., Dept. 1-F-3 Catalog and :
| 833 W Jackson Blvd,, Chicago 7, Il Supplement l
| [ Send FREE ALLIED Catalog and Supplement |
l [] Enter order for - :
| _ s enclosed. {
| |
Name. _ _ _ — i
Address____ - . - =
City. Zone State. }

]
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THE RA DIARTCORPORATION

CLEVELAND 13, OHIO
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CORNELL-DUBILIER

SOUTH PLAINFIELD, NEW JERSEY
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IHAT’S the way to hecome an expert Radio or Tele-
vision service man. Study the bedrock theories and
principles. These are vitally important. Nothing can
take their place—not even the most elaborate Kkits.

Listen to what radioman R. G. Hamlin of Bay City,
Michigan, says, “There’s no royal road to learning. I am
convinced more than ever after examining the lessons of
friends who were lured by the alleged short-cut meth-
ods of competitors . ‘understandability’ and ‘remem-
herability’ are of utmost importance and 1.C.S. lessons
qualify on both counts.”

I.C.S. offers you two new courses in radio and televi-
sion servicing—one for beginners, the other for experi-
enced amateurs.

Get yourself on the beam
to the BIG MONEY in

RADIO AND TV

The beginnet’s course, Radio and Television Servie-
ing with Training Equipment, is extremely thorough.
You get extra texts featuring experiments and job as-
signments. You get equipment second to none. Matched
parts for an excellent 5-tube superheterodyne receiver.
Your own professional-quality multitester. A complete
single generator kit. High-grade servicemen’s tools.
“Rider’s Perpetual Trouble-Shooter's Manual” The
principles of Television including the most-up-to-date
developments (VHF and Color TV, for example).

The second course quickly reviews the essentials then
goes step by step into advanced phases of Radio and
Television. including modern methods of installation and
repair, Course contains valuable supplementary ma-
terial. For example, you get a special hook giving char-
acteristics of all tubes used in Radio and Television
receivers.

Learn by doing! That's the world-famous I.C.S.
method. Thoroughly practical. Completely modern.
Success proved. The coupon bhelow hrings you full de-
tails—on Radio and Television Servicing or any of the
more than 400 1.C.S. Courses. Mark and mail it today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

ART

O Heating
O Commercial Art

O Steam Fitting

AUTOMOTIVE
O Automobile, Mechanic
J Auto-Elec. Technician
O Auto Body Rebuilding
and Refinishing
O Diesel —Gas Engines
AVIATION
O Aeronautical Engineering Jr.
O Aircraft Engine Mechanic
O Airplane Dratting
BUI

O Accounting

O Bookkeeping

O Stenography and Typing
O Secretarjal

O Federal Tax

O Business Correspondence

DRAFT

O Advertising

O Managing Small Business
O Sales Management

BOX 2251-B SCRANTON 9, PENNA,

Without cost or obligation, send me “HOW to SUCCEED™ and the booklet about the course BEFORE which | have marked X:

CIVIL, STRUCTURAL [J College Preparatory
ENGINEERING

O Magazine and Book O Air Conditioning O Civil Engineering O Commercial RADIO, TELEVISION,
Ilustrating O Electrician [ Structural Engineering O Good English COMMUNICATIONS

O Cartooning BUSINESS O Surveying and Mapping MECHANICAL O General Radlo

O Show Card and Sign Lettering O Business Administration O Structural Drafting AND SHOP O Radio Operation

O Fashion lllustrating O Certified Public Accountant O Highway Engineering O Mechanical Engineering O Radio Servicing—FM

O Reading Blueprints
O Concrete Construction
O Sanitary Engineering

O Aircraft Drafting

[ Architectural Drafting
(3 Persennel and Labor Relations O Electrical Drafting

[ Mechanical Drafting
O Retail Business Management [J Structural Drafting
[ Sheet Metal Dratting

O Stationary Steam Engineering

O Mathematics O Stationary Fireman

O Television

O Electronics

O Telephone Work
RAILROAD

O Locomotive Engineer

O Diesel Locomctive

O Industrial Engineering
O Industrial Supervision
O Foremanship

O Mechanical Drafting

O Machine Design-Drafting
O Machine Shop Practice

O Tool Design O Air Brakes [J Car Inspector
O Industrial Instrumentation [ Railroad Administration
O Machine Shop Inspection TEXTILE

[ Reading Blueprints O Textile Engineering

O Cotton Manufacture

O Architecture

O Arch. Drafting

C .uilding Contractor

O Estimating

O Carpenter and Mill work
O Carpenter Foreman

O Reading Blueprints

O House Planning

O Salesmanship
3 Traffic Management

ELECTRICA
O Electrical Engineering

CHEMISTRY O Electrician
O Chemical Engineering O Electrical Maintenance
0O Chemistry 3 Electrical Drafting

D Analytical Chemistry
O Petroleum ~ Nat'l Gas
O Pulp and Paper Making

O Electric Power and Light
O Lineman
HIGH SCHOOL

O Mine Surveying and Drafting [ Toolmaking
L

[ Gas—Electric Welding
[ Heat Treatment—Metallurgy
O Sheet Metal Work

[0 Rayon Manufacture
J Woolen Manufacture
O Loom Fixing

[ Sheet Metal Pattern Drafting [ Finishing and Dyeing

O Refrigeration

OWE
0O Combustion Engineering
O Diesel—Electric

O Textile Designing
YEAR OF THE SIX

O Plumbing O Plastics 3 High School Subjects O Electric Light and Power MILLIONTH STUDENT
Name. Age. Home Address
City Zone State Working Hours AM. to -P.M.
X Speclal tuition rates to members of the Armed Forces. Canadian residents send
Occupation coupon to Internaticnal Correspondence Schools Canadian, Lid., Montreal. Canada
June, 1953
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Win it in cash! Tell in 50 words or less how you would
spend $2,500 to increase your service business!
139 other cash prizes. Total $7,125.

HIS is a real big-money contest—and
ABC-easy to enter! No figures to put
down, no reports, no documents to attach.
You win dollars simply by telling how to
spend them wisely and profitably. You
“Write your own ticket™!

Contest is open to all TV-radio service
dealers and their employees. Rules are easy:
® Between June 15 and August 31, secure

an entry blank from your G-E tuhe dis-
tributor. One blank with every purchase
of 25 G-E receiving tubes or 1 G-E pic-
ture tube.

Tell in the space provided on the blank
how you would spend $2,500 (0 increase
service business. Would you buy new
equipment . .. remodel your store . .. run
a hard-hitting advertising campaign

or invest the money in some other way ?
Fill out and mail as many entries as you
choose. They must be postmarked not
fater than midnight, August 31, 1953,

® Winners will be selected on the basis of
originality, business judgment, and clear
thinking. An impartial board of judges
will make the selections,

First prize, $2,500

4 prizes, each $500
10 prizes, eoch $50
25 prizes, each $25
100 prizes, each $15

All prizes are cash!

Use the helps G.E. makes available!

Hf you're looking for ideas, they're waiting
for you in G.E.’s new 12-page promotion
catalog, ETR-589-A. Learn what you can
obtain in identification and advertising aids
of all types . .. business helps ... service aids

. techniCal manuals and publications.

Get your copy from your G-E tube dis-
tributor when you obtain your contest entry
hlank. Twbe Department, General Electric
Company, Schernecrady 5, N. Y.

:_;7'/ A
T

—F
4 .

June, 1953

GENERAL
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audio
need

you can hear
the difference

'
m P SERIES

2 - T \) Ne=_—
0] i) XL SERIES
~—~ £ -

In addition to the lines illustrated, the
45E Test Point Jacks and connectors
in the GB. U, and M1+ series are avail-
able through the 130 selected fran-
chised distributors for Cannon Electric.
Other electronic-electric distributors
also sell certain items in the Cannon
line, including XL, Ml-4gand GB series
connectors, and a variety of Cannon
Specialty Lights. Write for the RJC
and Audio Connector Bulletins.

N
(l@‘u N UA SERIES

l.:;v — £ AN ﬁ‘l\ - _‘)
D SERIES (:-—31'«

_ T} O SERIES
:-ll » bV d
= I 4
(B ) S
777\
(< ’ K (TV) SERIES
\l@"a, A
\\_—
X SERIES XK SERIES
N\
CANNON ELECTRIC

Since 1915
FACTORIES INLOS ANGELES, TORONTO, NEW HAVEN
Representatives in principal cities. Address inquir-
ies to Cannon Electric Co., Dept, [-143, Los Angeles
31, Califernia.
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

COLCR TV, the perennial problem
child of industry and Congress, too.
whose committees have investigated
and re-investigated its “delayed” full-
scale debut, found itself on \Washing-
ton’s hottest griddle a few weeks ago.
when members of the House opened
a sizzling inquiry into the exact rea-
sons for the prolonged hibernation of
the reds, greens, and blues.

Three factors were cited as the
cause for the latest outburst and hunt
for information: A color TV test re-
port, issued during the summer of ‘52,
disclosing that superior performance
was now available on an industry-
approved compatible scheme; the con-
tradictory M-90 ruling of NPA declar-
ing that defense commitments made
it necessary to halt any production of
disc-tvpe chassis (no quantity produc-
tion was under way in any plant at
the time); and particularly a letier
from Senator Edwin C. Johnson to
Senaror Charles W. Tobheyv, stating
that “powerful interesrs” were delib-
erately delaying widespread use of
colorcasting. Noting that . it s
a little less than threce vears ago since
the Federal Communications Commis-
sion. the arm of Congress mandated
ro act in the public interest, adopted
the standards for color television. and
stated that it was here and that it
should he made available to the pub-
lic.” the Senator asked why, inh view
of this official verdict, there still was
no color TV. And he followed this
querv with four more direct ques-
tions: “Is this delay in manufacturing
color receivers deliberate? Are the
standards adopted by the Commission
unsound? If so, in what manner?
Have new standards been developed?
If so. whyv are thev not submitted to
the FCC?"

It had been assumed that an imme-
diate reply, in the form of a full-scaled
inquiry. would be staged by a Senate
committee. Instead. the House Inter-
state Commerce Commitiee. chair-
maned by Rep. Charles A, Wolverton.
raced onto the scene and declared that
it would hold a public hearing on color
TV to determine the basis for the
repeated delays. Supported by Con-
gressmen Carl Inshaw and James 1.
Dolliver, Rep. Wolverton began his
session shortly after the Johnson let-
ter appeared. Five of the industry's
leading lights on colorcasting were
summoned to Washington for a gruel-

www americanradiohistorv. com

ing “Q and A": Dr. E. W. Engstrom,
RCA lab headman; CBS Prexy Frank
Stanton; picture tube pioneer, Dr. Al-
len B. Du Mont; Chromatic Lab Presi-
dent Richard Hodgson; and G-E's elec-
tronics division general manager. Dr.
W. R. G. Baker, who is also chairman
of the NTSC.

Appearing as the first witness, Dr.
Engstrom testified that his company
believed rhat compatible color TV was
here and the Commission could legal-
lv approve such a system now. He
pointed out that the FCC and its staff
have been kept continually advised of
the extensive research and develop-
ment work which has been done on
the sysiem, not only by his company
but by members of the NTSC. It
would be wise, he felt. 1o authorize
commercial broadcasts of not only
compatible color signals now, but re-
instate incompatible colorcasting too,
so that the public could evaluate the
two techniques.

Declaring that RCA had invested
substantial sums in the establishment
of a pilot operation for tri-color tube
production in Lancaster, Dr. Eng-
strom1 noted that this manufacturing
unit will have a production capacity
of 2000 color tubes per month, and
can serve as the prototyvpe for other
units in the establishment of factory
facilities for large-scale, high-speed
production.

Two color transmitting studios were
saicd to be available for programming.
One is located at NBC headquarters
in Radio City and another in a theater
which has been completely converted
for color work,

Debonair Frank Stanton followed
Engstrom and frankly admitted that
CBS would support any color televi-
sion system which works well, is prac-
tical, and has a reasonable cost. Such
support would be forthcoming, even if
the system were developed by a com-
petitor. But. he added: "I cannot tell
. whether we shall support the
NTSC system . . . simply because we
do not know enough about it, and
hence we must reserve judgment.”

And then, in a statement which
rocked industry, he declared that . . .
“reluctantly but realistically,” CBS
had no plans under present circum-
stances to broadcast or manufacture
under the approved field-sequential
systen. Many factors were said to be
responsible for this decision, particu-
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SPARGUE TEL-OHMIRE

CAPACITOR-RESISTOR ANALYZER

Here's a compact, reliable, and simple-to-use
instrument designed for general laboratory use,
vet priced right for every TV and radio service
technician. The New TO-4 is made for testing
every capacitor from the lowest 1o the bighest
capacitance units. Modern service shops find
the New TO-4 a must with its instant push-
button range sclection. magic-eye bridge bal-
ancing, dircct meter readings of leakage current

: and insulation resistance. and the continuously
' adjustable test voluage for checking clectrolyt-

ics at exact rated voluage.

‘ Three especially valuable vew features of the
* TO-4 include, (1) provision of a special low
P capacitance circuit for checking small ceramic

and “gimmick” capacitors down to 1 mmf (in

addition to a top capacitance range ot 2000
mmf). (2) a simplified insulation resistance circuit with high
reading of 20.000 megohms, (3) Safciy-First! Automatic dis-
TR charge of capacitors after test by releasing all push-buttons.
%é% Sce a demonstration of this sparkling new instrument at your
!” distributors without delayv. Or write for descriptive circular

i M-499 1o Sprague Products
Company, 51 Marshall Street, ONLY $7 350

Norith Adams, Massachuseus,

WORLD'S LARGEST CAPACITOR MANUFACTURER

SPRAGUE PROOUCTS COMPANY (S THE DISTRIBUTORS' DIVISION DOF SPRAGUE ELECTRIC COMPANY

June, 1953
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IT’S
HERE!

IT'S THE
BEST!

S MODEL 50-R

FISHER

FM-AM TUNER

B We haven't the space here to give you all the details on the new
FISHER 50-R. However. we can tell you there is ne other like ir, anywhere.
and at any price! 11 aIURIS IN BRIEF: Armstrong system, dual limiters, two
IF stages, cascode RF stage. full limiting even on only | microvolt signal.
Sensitivity, 2 microvolis for 30 db of quicting. AFC on switch and adjustable
for tocality. Adjustuble selectiviry on AM. Separate AM and FM front ends,
fully shock-mounted. Response uniform, 20 to 20.000 cycles. Distortion less
than 0.04% for | volt output. Hum level more than 100 db below two volts
output. Cathode follower output. Fully shielded; bottom cover. Aluminum
chassis. 12 tubes plus tuning eye and rectifier. $159.50

“Slre very lesl!?’ S

FISHE PREAMPLIFIER
EQUALIZER

8 “Either of these two units is of the very best,” says High Fidelity Magazine
of the FISHER 50-C Mauster Audio Control and 50-A Amplificr, The 50-C
can be used with wizy amplifier. =
Intermodulation distortion is
virtually unmeasurable. Com-
plete phono equalization, loud-
ness controel, 5 inputs, 5 input
level controls, cathode follower
outputs. Sclf-powered.
Cliassis, $89.50
With cabiner, $97.50

FISHER Aot

B THE FISHER Laboratory Standard Amplifier Model 50-A is. beyond a
shadow of a doubt. the world’s finest all-triode amplifier—and yet moderately
priced. FEATURES: High output-—-
less than .3% harmonic distortion
at 40 watts (.08% at 10 watts) In-
termodulation distortion below .8%
at 40 watts. Uniform response with-
in .1 db, 20-20,000 cycles; [ db, 5 to
100,000 cyctes. Hum and noisc more
than 96 db below full output. Qual-
ity components and beautiful work-
manship throughout. $159.50

Write for illustrated brochure

FISHER RADIO CORPORATION

39 EAST 47th STREET « NEW YORK
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larly the lack of industry support. “T
think we would be tilting at windmills
to undertake now . . . to try to pick
up again where we were forced to
leave olf in October, 1951.” he added.

His company had thought, Stanton
went on, that the FCC decision would
bhring . . . an end to the conllicting
claims (as the FCC btack and white
decision had done in '41) and to the
public’s confusion and bewilderment
which resulted from such claims. We
had thought, and we had hoped, that
our broadeasting and manutfacturing
cfforts which cost us enormous en-
ergies and millions of dollars would
supply enough impetus and competi-
tive incentive for other broadcasters
and other manufacturers to hegin to
follow our lead.”

But the sequential system has heen
“completely becalmed” for the last
vear and a half, Stanton said, and
black and white sets have inercased
to almost 23.000.000.

‘l eannot minimize the problems
which this creates,” the CBS prexy
continued. “I do not think that the
problem of incompatibility is neces-
sarily fatal. But 1 do think that the
problem . . . has grown to such pro-
portions that in combination with
other factors, it becomes quixotic and
economically foolish for us single-
handedly at this time to resume a
large-scale broadecasting and manu-
facturing program.’

The imminence of a compatible sys-
tem was stressed as a keyv factor in
arviving at such a decision. Explain-
ing this situation, Stanton declared:
“1 think it would be wholly unrealistic
for us to expect that no matter hov
vigorously or exhaustively we engaged
in broadcasting or manufacturing
under the field-sequential syvstem, any
other manufacturer would make sets
under that system. or any substantial
number of the public would buy such
sets even if made. so long as there is
the expectation that a new compatible
svstem will momentarily be perfected
and will be brought before the FCC."”

To sprinkle the occasion with more
confusion, NPA then announced that
at long last it had decided to revoke
its M-90 rule, making it possible for
set malkers to produce sets designed
to receive sequential signals, that no
one was broadcasting. Commenting on
the revocation, Acting NP\ Adminis-
trator H. B. McCoyv pointed out that
since June 52, manufacturers have
heen allowed to produce color TV
sets under certain conditions, but no
applications for such permission hacl
been received.

“M-90 was invoked originally in No-
vember ‘51 to conserve both materials
and enginecering manpower for the
nation's defense eiffort,” McCoy de-
clared. “With the easing of the ma-
terials situation in mid-'32. we amend-
ed the order to permit the manufac-
ture of color TV sets by companies
whose defense contracts were on
schedule or by companies having no
defense contracts who could show such

(Continued on puge 143)

RADIO & TELEVISION NEWS

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

NO OTHER UHF ANTENNA
GOMBINES ALL

| Extra ZAII 3Sbarp
high " channel  ~ vertical
gain  reception  and hotizontal
directivity

CORNER REFLECTOR

Not I .. Not z...but all 3 comhined

for amazing picture clarity
NOTHING .. . absolutely nothing compares with

Model 4450 List $14.50 Walsco’s Corner Reflector. It’s the only UHF
antenna that offers a 3-way combination that
COMPARISON CHART produces sharper, clearer TV pictures. Truly a

masterpiece in precision electronic engineering.

High All channel Sharp
Gain Performance  Directivity

WALSCO X ,
CORNER REFLECTOR  YES YES YES wnlsco A Model to Fit Every Installation

ANTENNA B NO YES ) Walter L. Schott Co.

ANTENNA C NO YES NO 3225 Exposition Place

Los Angeles 18, California
ANTENNA D NO YES

Overseas Representative: Ad Auriema, Ine., 89 Broad St., New York 4, New York

June, 1953 17
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WITH THIS NEW PLANT .., _ BT

-
ﬁh\ QUINCY /3

the

resources

DEVOTED EXCLUSIVELY TO ELECTRON TUBES

consist of ® more than 1,000,000 sq. ft. of manufacturing area
o more than 10,000 skilled tube craftsmen

® backed by 30 years of tube engineering, development and production experience

Raytheon’s newest plant at Quincy, Massachusetts
is expressly designed to economically manufacture 24 inch and largef
Raytheon Picture Tubes. It will employ the very last word in
modern engineering and manufacturing techniques. It will be
devoted exclusively to the making of tubes worthy of the
Raytheon reputation for quality and dependability.

With Raytheon Radio and Television Tubes
you are Right . . . for Sound and Sight.

RAYTHEON MANUFACTURING COMPANY

RAYTHEGN MAKES ALL THESE: £
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SPECIALIZED
FILTERS

This ultra low frequency filter has a band pass range of one cycle
to 10 cycles ... 50,000 ohms...700 cubic inches.

LN

This 600 ohm miniaturized low pass filter is housed in o case
only 17 x 13" x 213",

. 3

This band pass filter is designed for sharp cut-off at both ends of
the range...10,000 ochms...case dimensions 1%"” x 212" x 3",

These low frequency band pass filters are held to 1 DB tolerance
at the 3 DB crossover...600 ohm... 4 filters per 7%2” rack panel.

-

This 600 ohm miniaturized 1 KC band pass filter is housed in o
case only 1 x 1% x 215",

&

This power line filter provides correct output voltoges from
sources of 50 to 400 cycles ... noise attenuation is from 14 KC
to 400 MC ... 29 cubic inches.

150 VARICK STREET NEW YORK 13, N. Y
EXPORT DIVISION: 13 EAST 40th STREET. NEW YORK 16, N. V., CABLES: “ARLAS’
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WO-WAY RADIO, which in the be-

ginning was practically limited to

police service applications, has sud-
denly developed into a national neces-
sity—an invaluable and indispensable
aid to law enforcement agencies, fire
departments, ambulance and other emer-
gency services as well as a dollar-sav-
ing, time-saving, life-saving tool for the
maintenance of highways, railroads,
transit utilities, power utilities, petro-
leum-gas pipelines, taxis and limited
common carriers. The mobile communi-
cations industry has outgrown its three-
corner pants and cramped play-pen. It
now has a legitimate, justifiable need
for ample space in which to work and
serve.

Space presents the critical problem
which must be solved; abstractly, there
is a need for space in the spectrum in
which to work, and mechanically, space
is required in the vehicle—whether it
be a passenger car or industrial truck
—in which to mount the radio unit.

The spectrum space situation must be
relieved by devising methods for in-
creased efficiency in the utilization of
existing channels. Channels are com-
monly assigned on an alternate basis to
provide a guard band for protection
against mutual interference. The recent
advent of more selective receivers and
transinitters with controlled modulation
has allowed the FCC to grant adjacent-
channel assignments, with a resultant
increase in spectrum utilization. Obvi-
ously, the removal of technical limita-
tions in this area has doubled the num-
ber of channels available to many sorely
pressed mobile services.

One of the primary objectives in the
design of the two-way radio to be dis-
cussed here was the advance of the
electrical preformance beyond the ex-
isting state of the art in order to re-
move what were previously considered
inherent obstacles along the road toward
adjacent-channel assignments. Further,
as a qualification to the design specifi-
cations, it was necessary that the final
design not only provide full adjacent-
channel performance but include faecili-
ties for easy adaptation to the still
narrower split-channel allocations.

The over-all receiver selectivity char-
acteristic is one of the major factors
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Fig. 1.

Dash-mount (left) and trunk-mount (right} ver-
sions of a compact FM two.-way mobile radio unit.

By HAROLD A. JONES

Technical Information Center
Motorola Inc.

Adjacent-channel operation on 20-kc. channels is

feasible as a result of improvements in design.

in the design for adjacent- and split-
channel operation. According to the
current minimum performance stand-
ards established by the RTMA, the
desired degree of selectivity for suec-
cessful 152-174 me. band adjacent-chan-
nel reception is at least 85 db down at
+ 60 ke, center of adjacent channel.
(See Fig. TA.) Results of recent field
tests have conclusively determined a
level of —70 db to —100 db at *+ 30 ke,
edge of adjacent channel, to be highly
desirable.

To answer the demand for equipment
c¢apable of meeting the extreme technical
requirements of adjacent-channel oper-
ation, completely new and specialized
transmitter and receiver units have been
developed. To attain the goal of prac-
ticable adjacent-channel systems, each
of the operational obstacles was con-
sidered as a separate and major prob-
lem. Emphasis should be given to the
fact that a completely satisfactory so-
lution is impossible unless all disturbing
elements are controlled. For example,
the simple expedient of providing an
extraordinary degree of selectivity in
the receiver is not the answer since the
preselection cannot be made at the an-
tenna or at other r.f. stage levels. Along
with superprecision i.f. selectivity,
there must also exist absolute control
of frequency stability, intermodulation
interference, desensitizing, spurious
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and image response, temperature drift,
nuisance noise, and audio quality. The
associated transmitter must exhibit
markedly improved characteristics, over
and above those of conventional units,
with respect to spurious and harmonic
radiations, frequency stability, and in-
stantaneous deviation control.

Receiver Circuit Achievements

From the design principles employed
in  this narrow-band receiver, now
a production unit, came several
outstanding engineering achievements
which may well set future opecrational
standards. The parameters used to
maximize the effectiveness of the r.f.
selectivity circuits are ribbon-wound
permeability-tuned coils. A total of five
such elements precede the first mixer
stage, with a sixth serving to resonate
the local oscillator plate ecircuit. Each
resonant circuit is silver-plated to im-
prove efficiency, and temperature-com-
pensated with negative-coefficient ce-
ramic capacitors. The winding process is
easily accomplished in production since
the rectangular cross-section wire elimi-
nates critical spacing and associated
distributed capacitance problems. As
a measure of improved performance,
the special coils provide loaded @’s of
the order of 60 tec 80 as compared to
Q's of from 10 to 30 in conventional
permeability-tuned circuits.

ENGINEERING 3
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Fig. 2. The front-mount unit is shown as alignment is being checked.

The improved r.f. performance ex-
hibited by the ribbon tuners—together
with improved interference character-
istics realized from the introduction of
special design considerations into the
r.f. amplifier and first mixer stages—
provides unusual control of out-of-band
desensitizing, intermodulation, and spu-
ious response.

Spurious responses can be reckoned
with and attenuated to a level of
insignificance, but the elements of
desensitizing and, more prominently,
intermodulation interference have been
steadily growing in importance until
today they rate separate consideration.

By definition, a receiver’s “intermod-
ulation spurious response attenuation
characteristic” is the measured amount
of its ability to receive a desired signal
to which it is resonant. This charac-
teristic is measured in the presence of
twe interfering signals so separated
from the desired signal and from each
other that “nth” order mixing of the
two desired signals can occur in the
nonlinear elements of the receiver, pro-
ducing a third signal whose frequency
is equal to that of the desired signal.

Adequate suppression of both desen-
sitizing and intermodulation interfer-
ences has been slighted in many
receiver units now commercially avail-
able—even in a few of those units
presumably designed for close channel
occupancy. Practically, both types of
interference have been dominant ob-
stacles in the road toward successful
adjacent-channel operations, particu-
larly same-area operations. Any at-
tempt to side-step the issue inevitably
results in equipment incapable of pro-

4 RADIO-ELECTRONIC

viding completely satisfactory adja-
cent-channel service.

The over-all selectivity of this re-
ceiver is determined predominantly by
a radically new device—a separately
packaged i.f. wave filter. Permeability-
tuned coils and compensating capacitors
assembled in a specially modified con-
stant K and m-derived network com-
prise a total of ten tuned circuits
which are permanently sealed, fixed
electrically and mechanically, by cast-
ing the entire bandpass filter structure
in a solid block of polymerized resin.

Thus, those circuits which regulate
the frequency rejection capabilities of
the unit to a controlling degree are
rendered impervious to the extreme
heat, humidity, and vibration conditions
common in the mobile services. This
technique not only prevents degradation
of performance through shock or expo-
sure to the elements, but also removes

Fig. 3. Oven type. temperature-controlled
quartz crystal assembly with cover removed.
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the possibility of tampering or misalign-
ment as a result of field service without
proper test equipment. The finished
unit is guaranteed for the natural life
of the associated receiver,

Electrically, the basic polyester-
styrene cast filter provides at least 100
db attenuation at * 35 ke., in the adja-
cent channel. Recent investigations
indicate that characteristics as exhib-
ited by this unit are suitable for same-
area adjacent-channel operations in the
152-174 me. band (60-ke. channels) and
for adjacent-area adjacent-channel op-
erations in the 25-50 me. band (40-kc.
channels). See Fig. 7B.

Split-Channel Operation

Similar filters have been designed,
tested and placed in production to pro-
vide 100 db attenuation at * 20 ke,
edge of adjacent channel, for the 25-
50 mec. band and *= 30 ke, edge of
adjacent channel, for the 162-174 me.
band. Rigorous field tests employing
mobile units, with this particular type
filter installed, prove conclusively that
same-area adjacent-channel operations
are practicable in the bands’ allocated
channels of only 40 kc. bandwidth. Fur-
ther, successful test systems have been
operating for over a year with this type
filter, with mobile units in the 160-mc.
band on frequencies separated by only
20 ke. In other words, a normal 60-ke.
channel has been split into three ad-
jacent 20-kc. channels and each suc-
cessfully utilized. Thus, the packaged
i.f. system allows easy and economical
transition to the inevitable split-channel
operations.

The basic receiver circuit has a 14-
tube complement. A total of 27 tuned
circuits is employed: eight permeability-
tuned circuits (with specially designed
ribbon-wound coils in the 152-174 mec.
band) in the r.f. and oscillator stages,
followed by 19 tuned circuits in the if.
amplifier sections—including 10 plas-
tic-cast circuits in the i.f. bandpass
filter.

A special tunable local oscillator
makes possible the simplification of re-
ceiver maintenance since tuning is now
accomplished by adjusting the tunable
crystal oscillator rather than by the
more complex technique of if. stage
alignment. It is a recent circuit devel-
opment which provides the necessary
electronic tuning control while main-
taining precision frequency stability.

A thermally balanced crystal oven
(Fig. 3) provides the extreme stability
required for successful adjacent-chan-
nel operation. The oven assembly in-
cludes a controlled heater element and
separately replaceable hermetically
sealed crystal and bimetal thermostat
elements. Assembled in a thermally
balanced arrangement, the bimetal
switch and heater elements maintain
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the actual crystal oven temperature characteristics to provide maximum
practically constant over an outside reduction of nuisance noise during
ambient temperature range from —30°C  standby periods—a positive-acting de-
to 4-60°C, resulting in a frequency sta- vice with a threshold sensitivity suffi-
bility of better than .06 cycle / mc. /°C. cient to allow operation with only 2 db
The design and construction of the ther- of receiver noise quieting.

mostat is such that the bimetal element The unit is designed to allow easy
is not depended upon as the primary cur- addition of facilities for crystal-con- i
rent-carrying path through the umit. trolled multiple-frequency operation on Fig. 4. Front-mount model

Extreme care is taken to see that no either side of two switch-selected chan- showiag memeial feafiras,

materials, finishes or sealing com- nels (having a maximum frequency
pounds are used which may, over a separation of 240 kc.) without degra-
period of time, give off corrosive or dation of the single-frequency operating
otherwise undesirable gases or fumes characteristics.
within the hermetically sealed case. Additional circuit features include
The contacts are set to open on a rising automatic gain control, inverse audio
temperature between 64°C and 66°C, feedback, and special coil construction
with a differential of less than 4°C and employing positive locking devices on
more than 1°C. Ambient temperatures all tuning adjustments.
of —40°C to +100°C do not affect the . .
initial setting and differential of the Transmitter Design
element. Life expectancy of the thermo- The attainment of extraordinary re-
stat exceeds 4000 operating hours. ceiver characteristics will not solve the
The discriminator is a patented, fre- problem of adjacent-channel or even
quency-modulation detector utilizing a  alternate-channel operations unless the
balanced type circuit. A major stage in radiated energy of stations occupying
the high quality audio recovery system, these nearby channels is also ade-
this cireuit maintains unexcelled sensi- quately controlled. Spurious radiations
tivity and linearity over the desired must be eliminated or at least attenu-
frequency bandwidth with stability over ated to safe levels of 70-100 db below
a wide temperature range and varying the desired carrier level, with har-
operating conditions. monics suppressed to at least —60 db.
The squelch system features adjust- In addition, carrier deviation due to pig 6. Cutaway and assem-
able sensitivity and noise-compensated modulation must be limited in order to  bled views of i.l. wave filter.

Fig. 7. (R) Comparison of minimum Industry standards and performance of receiver. (B) Evolution of i.f. selectivity.
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Fig. 8. Bottom view of the front-mount transmitter-receiver drawer.

insure operation which does not exceed
the authorized channel limits.

In phase modulation, the instanta-
neous deviation excursion is determined
by both the amplitude of the modulating
wave and the steepness of the wave-
front, or the slope of the modulating
wave. This means that an ordinary
amplitude limiter will not control the
instantaneous deviation maximums, and
in order to gain control it becomes
necessary to add a slope limiter to the
control circuit.

In order to comply with the require-
ments of adjacent-channel operations
and—more recently—with existing
FCC rulings governing deviation con-
trol, an instantaneous deviation control
has been designed which provides am-
plitude-limiting and positive slope-
limiting without introducing time con-
stants for the attack and release time
of the limiter. The circuit is simple
enough to include in the usual types of
base station and mobile communica-
tions equipment.

Operation of the deviation control
(Fig. 9) requires the differentiation
of the modulating wave, followed by a
clipping action and then by an integra-
tion operation. The initial differentia-
tion process emphasizes voltages associ-
ated with steep wavefronts or steep
slopes, so that the clipping action clips

off that portion of the wave directly
related to steep wavefronts. Since the
differentiation has resulted in an em-
phasis of the high frequencies in rela-
tion to the low frequencies, it follows
that wundesirable voice pre-emphasis
has occurred, and there also remains
a distribution of frequency character-
istics of the wave which would result
in overmodulation. Since the clipper
is followed by an integration circuit,
the wave characteristics are restored
to normal and any undesirable tran-
sients introduced by the clipping action
are further reduced. Observing the
action of this system on an oscilloscope,
while subjecting the transmitter modu-
lator input to approximately 30 db over-
load, the voice wave as shown on the
oscilloscope seems to strike an invisible
barrier. The scope is connected to a
calibrated discriminator circuit, so that
the excursion viewed is a direct indica-
tion of the instantaneous deviation.
The control of deviation in a phase-
modulation system does not prevent the
formation of products of modulation
which will extend beyond the limits of
the instantaneous deviation maximum.
In other words, there will appear be-
vond the limits of deviation sidebands
or products of modulation which may
extend into the adjacent or into the
alternate channel. Field tests show,

Fig. 9. Circuit for instantaneous deviation control used in receiver.
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however, that because the energy con-
tent in a voice wave is low, and inter-
ference capabilities of these transient
modulation products in the adjacent
and alternate channels are very low,
and while under certain conditions a
degree of monkey chatter and some un-
desired noises may be produced, there
is little or no actual interference with
the reception of the desired station.
Where the instantaneous deviation is
not controlled, the excursion of the car-
rier outside of the passband of the re-
ceiver not only decreases the signal-to-
noise ratio in the receiver but also adds
considerably to the interference energy
in the adjacent and alternate channels.
The combination of superior receiver
characteristics in a system where

instantaneous deviation control is
employed appreciably enhances the
practicability of maximum channel
utilization.

A maximum of * 15 ke. is allowed
under present FCC rules for optimum
100% modulation levels. Generally
speaking, energy in the modulation ex-
cursion beyond the normal band ac-
ceptance of the receiver is rejected and,
therefore, wasted. It is a fair “rule of
thumb” to say that energy beyond the
10-db down limit of the selectivity
curve i1s not useful energy. Obviously,
then, as the bandwidth of the associated
receiver becomes narrower, the trans-
mitter deviation must be held within
tighter limits. The narrow-band re-
ceivers exhibiting —100 db at *= 20 ke.
characteristics require only * 7.5 ke.
deviation at 1009% modulation for full
audio output. Most assuredly, future
split-channel operations will decrease
the deviation limit still further.

Mechanical Design

The basic mobile unit is designed for
the ultimate in compactness, featuring
a three-unit type of chassis assembly
installed drawer-fashion in a sturdy,
metal, welded-construction housing. In-
tended to meet any mounting require-
ment encountered in the safety,
industrial and commercial mobile ser-
vices, it is made in two versions—front
and rear mount—to provide complete
installation versatility. The same basic
drawer unit, comprised of a trans-
mitter, receiver and power supply, can
be assembled to make up either version
with only the attachment of the appro-
priate front panel. Each of the two
types has separate and distinct fea-
tures to solve specific application
problems.

The basic chassis (Fig. 5) contains
the controlling elements of r.f. selectiv-
ity, frequency stability, intermodulation
and desensitizing control, as well as sin-
gle- and multiple-channel operation. The
i.f. wave filter (Fig. 6), containing the

(Continued on page 29)
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FLEXIBLE
WAVE GUIDE

By SAMUEL FREEDMAN

Sightmaster of California Company

ible wave guide is expected to re-

solve the inadequacies of rigid wave
guide which have been prevalent in
the past. These inadequacies have been
due to the problem of changing the di-
rection of the wave guide run between
equipment and the antenna system as
well as between sections of microwave
or radar apparatus—particularly where
longitudinal, lateral or transverse
stresses exist as a result of contraction
and expansion caused by weather, tem-
perature, vibration or shock. Practical-
Iy all airborne radar installations
must yse flexible wave guide between
the apparatus and the antenna system
because of relative motion and vibra-
tion. In the past, many types of flexible
wave guide have been subject to short
life at maximum electrical efficiency due
to the mechanical breakage and distor-
tion developed under severe conditions
of military flight.

Figure 4 shows six of the innumer-
able conditions under which a straight
wave guide run cannot sufficee. When
an elbow such as one of those illustrated
in Fig. 4 is used, it is limited to either
the wide E plane or the narrow H
plane of a wave guide. Manufacturers
normally do not provide other than 45°
or 90° bends. Since bends have a tend-
ency to “buckle” in their forming, many
prefer to use the costly mitered joint
type of elbow shown in Figs. 4C and F.
Actually, in practice, there may be a
temporary, intermittent, or permanent
need for angles or distortions other than
those illustrated in Fig. 4 and not nor-
mally fabricated out of rigid wave
guide. The unfeasibility of obtaining
wave guide elbows suitable for every
installational and operational condition
likely to exist or occur in practice has
heretofore made it necessary to lay out
systems to fit the existing straight wave
guide or clbows available, often com-
plicating layout planning and installa-
tion. When the Bell System microwave
network went into initial service be-
tween New York and Boston, much

THE development of improved flex-
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A representative
sample of flexible
wave guide bent in
several tight turns.

ol

Sharp bends and twists with low VSWR's are feasible

with this versatile tool for the microwave engineer.

time and expense were saved without
sacrifice in performance by the use of
flexible wave guide between the rigid
wave guide coming to the roof from the
equipment below and the electromag-
netic horns on the roof. It also simpli-
fied changing the angle of the horn as
required for beaming to the next relay
station, as well as simplifying small
section replacements for the part ex-
posed in severe weather. On many ra-
dar-equipped vessels, the wave guide
run from the equipment to the antenna
may lead up a mast that vihrates and
sways with respect to the rest of the
ship or the microwave radar equipment.
tiere, flexible wave guide can render
important service in improving electri-
cal performance under adverse or un-
stable conditions.

The need for flexible wave guide sec-
tions to augment rigid wave guide sec-
tions became particularly acute when
microwave radar was installed on
military aireraft in World War II. The
development and manufacture of wave
guide having flexibility was taken up

Fig. 1. Uncompressed shape showing
two soldered serrations or convolutions.

SOLDER
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by existing manufacturers of flexible
metal hose or shielding. However, such
hose or shielding was always round
whereas the desired wave guide was
rectangular. As the production of rec-
tangular flexible hose or tubing ap-
peared to pose difficult problems, par-
ticularly with regard to the exception-
ally close dimensional tolerances re-
guired, flexible wave guide manufacture
narrowed down to a small handful of
individuals and firms. Figure 2 shows
the type of work and machinery used
to produce round flexible hose at the
Flexible Metal Hose Manufacturing
Company which led to the method used
in the production of the flexible wave
guide described in this article.

During 1952, having the cooperation
of Sightmaster of California Company
of Santee, Calif., with its microwave
know-how and test facilities, this com-
pany developed facilities, techniques
and new types of flexible wave guide
convolutions that represent an advance
over previous known versions. Specif-
ically, they succeeded in producing
wave guide that was flexible to the max-
imum likely to be needed in the narrow
H plane as well as in the wide E plane.
Whereas, in the past, flexible wave
guide was considered satisfactory if it
could be bent 180° or more in the E
plane and only a very few degrees in
the H plane, this new produet could
be flexed in all planes and could
even be bent more than 360° in a 12"
length, as illustrated in Fig. 3. Tests

ENGINEERING T
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made on such bends have given a
VSWR of 1.1 or lower, with readings
as low as 1.04 for less severe bends
{(up to 180°).

Much of the ecredit for this develop-
ment work is attributable to the inge-
nuity and initiative of William K.
Herbst, whose mechaniecal and elec-
tronie experience began in 1906—when
he was associated with Crocker Wheeler
Company, gained impetus in the flexible
metal hose field with Titeflex, Ine., be-
tween 1916 and 1924, and continued
with various firms and undertakings
during the ensuing 30 years. His expe-
rience has now culminated in the wave
guide illustrated in Fig. 3, plus addi-
tional refinements.

Figure § shows a typical in-the-plant
or in-the-laboratory use of flexible wave
guide. In this example, an SL-1 radar
at 3000 mc. has been connected to a
microwave calorimeter for power meas-
urement. The flexible wave guide shown
makes a quick, simple connection pos-
sible between the radar and the calorim-
eter for a quick final calibration of
the latter.

The life of flexible wave guide under
conditions of motion, notably on air-
craft, has formerly been short. Many
airborne radar systems are no doubt
operating, or have operated, with de-
formations or mechanical damage in-
side flexible wave guide—cracked or
deformed serrations which might cause
electrical mismatches and malperfor-
mance. Being hard to reach for inspec-
tion or replacement, they may be al-
lowed to operate at less than optimum
while still rendering substantially good
performance. By increasing the flexibil-
ity and the amount of “give” per serra-

8 RADIO-ELECTRONIC
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Production of round flexible hose at the Flexible Metal Hose Mig. Co. factory.

tion, great progress has been made in
extending the life of flexible wave
guide and improving electrical per-
formance.

Flexible wave guide normally con-
sists of many closely spaced serrations
made from a flexible metal, with each
serration soldered to the adjacent one
to form a tight seal.

Production Technique

The basic method of producing flex-
ible wave guide is shown in Fig. 1.
Steps involved are as follows:

1. A suitable metal is selected for the
requirement; this may be cartridge
brass or a bimetal such as silver-
copper.

2. The metal is unrolled as a coiled
strip and fed into forming rolls and
dies to produce a convoluted or ser-
rated rectangular tube, with each
ridge or serration being locked to
the next to form a seam. This seam
is similar to the type of seam used
in tin cans, being made with soft

Fig. 3. A demonstration of the flexibility
of flexible rectanqular wave gquide

manufactured by Flexible Hose Mig. Co.

www americanradiohistorv com
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solder. The soft solder seals the
seam, as shown in Fig. 1.

3. The flexible wave guide is formed to
the required length by the use of a
suflicient number of convolutions or
serrations. It is then cut off.

4. Flanges are attached.

The assembly is inspected and tested.

6. The wave guide is then covered with
protective material, such as rubber.
Dipping, wrapping or spraying may
be used in lieu of molding.

The heart of any flexible guide is the
individual serration er convolution and
the way it is interlocked with the ad-
jacent serration or convolution. Figure
1 shows soldered serrations. The solder
is fed in simultaneously with the ser-
rations in wire form, being heated as
it comes off the arbor. Methods of form-
ing serrations, feeding the solder and
otherwise making the flexible wave
guide structure are closely guarded by
each manufacturer.

=

Production Problems

The many problems to be considered
in making good flexible wave guide tend
to discourage manufacturers from en-
tering the field. Among the major con-
siderations are:

1. Keeping a sharp corner radius in-
side the rectangular section requires
special die shape and inside arbor.

2. Depth of the serration is determined
by the design of the form. The effec-
tive wave guide size is the net inside
dimension for the tops of the serra-
tions. Gaps between serrations and
depths of serrations are small com-
pared to the wavelength, and the
inside of the guide theoretically pre-
sents a solid surface.

3. In flexing the individual serrations,
it is highly desirable that the
height of one should not appreciably
change with respect to the others,
so as not to change the cutoff fre-
quency of the wave guide or its
electrical characteristies for a stated
frequency. It should return to nor-
maley of dimension when tension is
released.

4. It is necessary to allow for the ef-
fect of an angle or a circular bend.

5. The effect of a transverse twist must
be calculated.

6. Alignment of the flanges is a prin-
cipal source of trouble as misalign-
ment adversely affects the VSWR.
Too much attention cannot be given
to this detail and the greatest skill
is needed in attaching flanges prop-
erly to maintain optimum align-
ment. The heavy stock of which the
flanges are made has to be soldered
to the thin material of the serra-
tions.

7. The wide dimension tends to flex
better than the narrow dimension.

8. There are complex forces which de-
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velop when a flexible wave guide is
twisted instead of merely bent.

9. The limit of flexing present in
every flexible wave guide must be —
determined. Within this limit, a flex- }d S
ible wave guide must return to nor- 3
malcy when relaxed. Limit of flex- / \
ing is determined by size, depth of su ; R
convolution, serration rate per inch, _= 71:
and material used. The lap and {
solder do not form a pertinent part
of the rectangular inside dimension 23
of the wave guide. 396

As defined in the military specifica- (A) (8)
tions of the Armed Services Electro-

Standards Agency, a flexible wave

guide is a flexible transmission line,

3%; nEF DM

€2

|

with associated flanges attached, which - I n

mates electrically and mechanieally I = 2 s

with standard rigid wave guide. Vari- , 1% s & e ; 5
ous flexible wave guide characteristics i § g ° T

are defined as follows:

Reluxed Position: horizontal position | - | L 1
under no stress except that of L_szsj i | A
gravity. le— 1735 2250 REE 5

Minimum Bending Radius: the radius
to the center line to which the flexible
wave guide can be bent without caus-
ing mechanical damage or causing
electrical properties to deviate from
specified values.

E Plane: the longitudinal plane which
bisects the wide sides of the wave

. J
H FEL]
o b

b ! mj

€
\

~

guide. ’ /\\\\ \ .
H Plane: the longitudinal plane which .
bisects the narrow sides of the guide.

Azial Twist: maximum angle through

IRCF

4—-—5'-09? 2

§29
e

l-—n 750 —

which one flange can be rotated with . 2 280 BLE
respect to the other flange without "2

causing mechanical damage or caus- b

ing electrical properties to exceed (E) (F)

specified values.

F'lexu.re: num.ber a cyc.les Kot Fig. 4. Various types of bends using 1 x Y2 wave qguide suitable for the 10,000-
which a flexible wave guide assembly 14509" e, band: (A) E plane 90° bend. (B) H plane 90° bend. (C) E plane 90° mitered
can be bent without eausing mechan- elbows. (D) H plane 45° bend. (E) E plane 45° bend. (F} H plane 90° mitered elbows.
ical damage or causing electrical
properties to exceed specified values.

Repeated Twist: number of cycles
through which an assembly can be
twisted without causing mechanical
damage or electrical properties to ex-
ceed specified values.

Attenuation: one-way power transmis-
sion loss through a flexible wave
guide in decibels per foot.

Safe Extension (static): extension
from relaxed position length to which
the assembly can be stretched without
causing mechanical damage or caus-
ing the electrical properties to ex-
ceed specified values.

Flexible wave guide is second only
to rigid wave guide in efficiency of
power transmission and will be in-
creasingly used wherever fully sta-
tionary straight wave guide runs are
not possible or convenient. It is ex-
pected to replace elbows and rigid
wave guide bends, and has already
been extensively used for that purpose.

—n D

Fig. 5. Radar equipment connecled te a microwave calorimeter by flexible wave guide.

t

JUNE, 1953 RADIO-ELECTRONIC ENGINEERING 9

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

MAGNETIC

Fig. 1. Completely assembled unit.

AMPLIFIER

TEMPERATURE ~~

4

CONTROLLER

By DAVID FELDMAN

Begque Electric Mig. Co.

have long been of interest to en-

gineers and for a considerable period
of time have been solved by the use of
thermostats and other similar trans-
ducers. Temperature regulators have
been available for many years and, for
applications requiring precise control,
have consisted of electronic voltage and
power amplifiers. The performance of
such systenis has in general been quite
good.

Requirements of the temperature con-
troller to be described here were dictated
by the customer. This application called
for a regulating system which would
contain no moving parts, have long life,
be maintenance-free, resist mechanieal
vibration and shock, and be of minimum
size and weight. Magnetic amplifiers
are ideally suited to such general re-
quirements. Comparison between elec-
tronic and magnetic amplifiers has often
been made and need not be discussed
here.

The following requirements were
specified for the regulator. Temperature
of the body was to be adjustable between
140° * 10°F and, at any temperature
in the adjustable range, controlled to
within *0.1°F—under conditions of
constant load, varying line voltage and
frequency, and varying ambient tem-
perature. The available power was 115
volts =1% at 400 cycles * %% ; the
ambient temperature variation was
specified at 68° = 10°F. The regulator
was to maintain temperature to within
* 0.1°F for a period of at Jleast 48
hours and within = 1.5°F over a period
of one year. Efficiency of the system at
full load was to be at least 80%.

Dimensions of the body whose tem-
perature was to be controlled were:
volume—approximately 300 cubic

PROBLEMS of temperature control

10 RADIO-ELECTRONIC

A temperature-sensitive bridge controls the power to

the heating element by means of a magnetic amplifier.

inches; weight—approximately 60
pounds. Thermal conductivity of the
body was approximately 29 btu per hour
per square foot per inch °F.

The basic elements of any system for
providing close temperature regulation
are as follows:

l. Heating element

2. Temperature-sensing element, refer-
ence element

3. Controllable heat supply

4. Object or space to be temperature-
controlled

5. Heat conducting medium

The system to be described here is
commonly considered to be a propor-
tional type of controller such that the
quantity of heat supplied to a body is
varied in proportion to the losses in the
system. The losses in this system are a
function of the temperature gradient
between the controlled body and the
surrounding ambient temperature.

A Nichrome resistance strip heater,
constructed in such a manner that it
would be in contact with the entire
radiating surface of the body. was

Fig. 2. Block diagram of a closed.loop
system applied to a magnetic amplifier.

MAGNE TIC CONTROLLED
AMPLIFIER 800Y

REFE R.[NCE
OETECTOR
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chosen as the heating element. Its ap-
proximate resistance was 65 ohms.

Since the heating element could be
powered with a.c., a single-phase self-
saturating magnetic amplifier circuit
was chosen, consisting of the minimum
number of components. A schematic of
the magnetic amplifier circuit, often
called a doubler cireuit, is shown in Fig.
3A. In this circuit, the output power to
the heating element is controlled by
varying the d.c. current in the control
winding.

The requirements for a high gain
magnetic amplifier such as the one used
in this development dictated the use
of core material having a high satura-
tion flux density, high residual flux
density, and low coercive force; also
essential was the use of a self-saturat-
ing rectifier having a high reverse re-
sistance, a high blocking voltage, and a
high forward current capacity.

Selenium rectifiers available today
can be manufactured to meet the above
specifications. As will be discussed later,
the specific application dictated the
development of special techniques in
order to employ selenium rectifiers.

A circuit for temperature-sensing, in-
corporating both the reference and the
detector, was designed. This circuit is
essentially a Wheatstone bridge con-
sisting of two temperature-insensitive
resistance arms, two temperature-sen-
sitive resistance arms and an adjust-
able resistance. Reference arms of the
bridge were constructed of Karma (331
alloy) resistance wire; the temperature
coefficient of resistance for Karma wire
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is negligible over the temperature range
being considered. Detector arms of the
bridge were constructed of ballast nickel
resistance wire; the temperature co-
efficient of resistance for ballast nickel
wire is 0.0067 parts per °C in the tem-
perature range of 0-100°C.

The temperature controller was de-
signed so that the temperature-sensitive
arms of the sensing bridge were
located around the controlled body {in
contact with the entire body surface),
this being the only practical location
for the sensing elements in the applica-
tion at hand. The fixed bridge arms
were located outside of the controlled
body and mounted on the magnetic
amplifier package. In order to approach
the minimum over-all size of the regu-
lator, keeping self-heating effects of the
temperature-sensing elements to a
minimum and keeping the fixed load on
the customer’s power supply to a mini-
mum, a ratio of approximately 20 for
the maximum output of the magnetic
amplifier to the power being supplied to
the temperature-sensitive arms was
chosen. Actual values of these two
quantities were 95 watts and 5 watts,
respectively.

With the Wheatstone bridge as de-
seribed above for temperature-sensing,
the sensitivity of the detector when re-
ferred to the control winding of the
magnetic amplifier was approximately
0.565-ampere turn per °F. The control
winding on the magnetic amplifier con-
sisted of 1000 turns having a resistance
of approximately 10 ohms. Resistance of
each of the arms of the Wheatstone
bridge was 10 ohms.

Shown in Fig. 3C is the transfer
characteristic of the magnetic amplifier.
Figure 3B shows the final circuit. Mea-
surements indicated that a power gain
of about 1.4 x 10° from cutoff to satura-
tion and a voltage gain of approxi-
mately 700 could be obtained with this
detector and amplifier. The calculated
power gain per eycle was approxi-
mately 1000.

The magnetic amplifier is energized

from the 115-volt 400-cycle bus and the
controlled temperature is selected by
adjustment of the rheostat R;. Control
current in the magnetic amplifier con-
trol winding at this time is such as to
saturate the amplifier fully. This pro-
vides maximum power to the heating
element and thus begins to raise the
temperature of the controlled body. As
the temperature of the body increases,
the resistance of the temperature-sensi-
tive arms also increases and the bridge
is slowly brought to halance. The bridge
will reach a balance point at the desired
controlled temperature, at which time
the magnetic amplifier need provide
only that power necessary to overcome
losses in the system. The temperature-
time and power-time characteristics and
the temperature variations encountered
are indicated in Fig. 4.

The major difficulty in this develop-
ment concerned size. The size of the
desired package, to include the magnetic
amplifier cores and rectifiers, was
established at approximately 20 cubic
inches. Core design, the total volume
occupied by the windings, and the rec-
tifier size had to be kept to an absolute
minimum. This fact, coupled with ex-
pected heat dissipation within the pack-
age, presented several problems to be
solved. Because of the expected tem-
perature rise within the package,
normal practice would dictate use of
perhaps a class H insulation. However,
reduced space and winding factors in-
herent in the use of certain high-tem-
perature insulated magnet wire re-
quired that the choice of suitable wire
be a subject of investigation. Spacing
between normal rectifier plates of a
size suitable for the power require-
ments of the regulator dictated use of
a rectifier assembly in which the cells
would be in intimate contact, in order
to reduce the package size. This entailed
a great deal of investigation and de-
velopment. While the maximum power
requirements of the amplifier are
utilized for a relatively short time, in
this case approximately 1 hour, the
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Fig. 3. (A) Schematic of magnetic

amplifier circuit. (B) Firal circult of
the complete controller. (C) Tramsfer
characteristic of the magnetic amplifier.

usual ratings based on small duty cycles
could obviously not apply.

A determining factor in this applica-
tion was the need for a selenium reec-
tifier of the magnetic amplifier type cap-

(Continued on page 29)

Fig. 4. (A) Temperature.time characteristic of system. (B) Power-time characteristic. (C) Temperature variations encountered.

+0.fF
i

° m
%‘ 140 / ~ _— ——
= w LCONTROLLED TEMPERATURE s
& » 3 -0I°F
& s ¥
: 5 :

[+ 4
a (v} A
: :
<} L4 =
@x
-
g - L J
o NECESSARY TG _ _ \ = o 48 HOURS +
SUPPLY LOSSES T
o Iy
TIME —= TIME — LA TIME—
(A) {B} (C}
JUNE, 1953 RADIO-ELECTRONIC ENGINEERING 11

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

THE TRAVELING-WAVE TUBE

By
M. E. HINES

Bell Telephone Laboratories, Inc.

OME OF the most important re-
s cent advances in communication

engineering have been due to the
exploitation of the microwave and
uh.f. ranges for telephone and tele-
vision relay and the substantial in-
creases in the message-handling
capabilities of these and other com-
munications channels. Many thousands
of miles of microwave relay are now
in operation in the United States and
abroad, and rapid expansion of these
facilities is continuing. Some of these
microwave relay channels have suffi-
cient bandwidth to transmit a television
signal or several hundred simultaneous
telephone messages. With further im-
provements, it is expected that still
wider band signals will be transmitted,
with more and more telephone messages
or television signals per channel.

The traveling-wave tube, now coming
intoc use, promises to increase greatly
the bandwidth capabilities of this type
of transmission system. This tube is an
amplifier suitable for use in the u.h.f.
and microwave frequency ranges. It is
capable of giving very high gain, with
bandwidths of several hundred to sev-
eral thousand megacycles. This is a
very much wider bandwidth than ean
be amplified by any other tube type
now available, and it is this feature
which makes the traveling-wave tube
so important for communications. It has
long been recognized that the greater
the bandwidth of a communication
channel, the greater the possible in-
formation transmission rate. This can
mean more telephone messages per
radio channel, higher definition tele-
vision transmission, higher telegraph
pulse rates, etc.

One of the earliest experimenters
with the traveling-wave tube was Dr.
Rudolph Kompfner, working in Eng-
land in 1944. The importance of this
tube was quickly realized, and since
that time intensive development has
been carried out in many laboratories
to bring the tube to its present practical
state for communication systems.

12 RADIO-ELECTRONIC

Fig. 1. Electromagnetic
focusing structure for the 10-w.
traveling-wave tube shown in Fig. 3.

Bandwidths of hundreds and even fhousands of megacycles

at u.h.f. and microwave frequencies can now be realized.

Many types of traveling-wave tubes
have been built and tested, some of
which appear to have only superficial
resemblances between them. The basic
feature which characterizes all travel-
ing-wave tubes is that amplification
occurs gradually along an extended
wave-guiding circuit adjacent to an ex-
tended electron stream, with energy
being transferred from the electron
stream to the signal wave propagating
on the circuit. This energy transfer may
occur continuously all along the elec-
tron stream, or repeatedly at a number
of specific interaction gaps where signal
voltages appear. Both types of tubes
have been successfully used. The helix
is the most common circuit for con-
tinuous interaction.

Figure 5 illustrates, somewhat sche-
matically, a typical helix type of travel-
ing-wave tube together with its external
connecting wave guides. The helix is
rather long and slender and is enclosed
by a glass tube which is, in this case,
the vacuum envelope. Four thin ceramic
rods extend longitudinally between the
helix and the glass to keep the helix
straight and properly spaced away
from the envelope. The helix itself is
simply a long coil-spring which acts as
a special form of wave guide. It is
coupled at each end to the more con-
ventional rectangular input and output
wave guides. The short tubular sections
at the ends of the helix act as antennas
within the wave guides to perform the
coupling. When properly adjusted, all
of the input signal power is transferred
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to the helix wave. Similarly, all of the
amplified output power on the helix is
transferred out of the wave guide at
the other end, the glass envelope not
seriously interfering. The enlarged sec-
tion of the envelope to the left of the
input wave guide contains the electron
gun, and the electron collector is sealed
to the glass tube at the opposite end.
In the gun, the electron stream emitted
by the cathode is accelerated toward the
gun anode or accelerator, which is at a
positive potential with respect to the
cathode. The stream passes through a
hole in this electrode and is thence
transmitted down the axis of the helix
to the collector, ideally without appre-
ciable interception of any electrons on
the helix itself. All along the helix,
there is an interaction effect which
causes the electrons to lose some of
their kinetie energy, and this energy
reappears as increased signal power
propagating on the helix.

Not shown in Fig. 5 is the magnet
which is required to focus the electron
beam so that it will be transmitted
down the helix without serious inter-
ception. In most traveling-wave tubes,
the beam current is too large to permit
the use of beam-focusing methods of
the type used in cathode-ray tubes. The
internal space charge causes the elec-
trons to repel each other, so that a
continuous magnetic field parallel to
the axis must be used to hold the beam
together. Electrons which try to move
laterally are spiraled back toward the
axis and continue on.
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Figure 2 shows an enlarged section
of the helix and the electron stream,
and illustrates the bunching action
which occurs during amplification. The
electric field lines shown are those asso-
ciated with a propagating signal wave
on the helix. This field pattern has a
strong longitudinal component along
the axis, and it is periodically oriented
forward and backward, with one region
of forward and one region of backward
field in each wavelength. This field pat-
tern of the wave moves more or less
smoothly forward from the input to-
ward the output, but the forward com-
ponent of the wave velocity is greatly
reduced by the helical form of the guid-
ing wire—usually to between 1/10th
and 1/20th the velocity of light. With
this reduced wave velocity, it is easily
possible to adjust the electron drift
velocity so that it will be equal to the
wave propagation velocity. The electron
velocity depends only upon the voltage
difference between the cathode and the
helix. The helix wave velocity depends
upon its geometry and surroundings,
and may be designed to correspond to
the appropriate voltage desired—usu-
ally in the range of a few hundred to
a few thousand volts.

Imagine in Fig. 2 that the electrons
are initially moving at exactly the
speed of the wave. The electrons in the
regions of retarding electric field are
decelerated, and conversely, those in
accelerating field regions are pushed
ahead. As the wave and electrons move
forward together, there will be a tend-
ency for the local charge density in the
electron stream to increase in those null
field regions where the electric field just
ahead is decelerating and that just be-
hind is accelerating. Actually, for an
amplifier, the electrons are always
transmitted at a velocity slightly higher
than that of the wave being propagated.
This causes the bunches of electrons to
form so that the zones of maximum
charge density are in the regions of de-
celerating field just ahead of these
nulls. There are corresponding regions
of reduced local charge density in the
regions of accelerating field. In this
way, more electrons are decelerated
than accelerated and the loss of kinetic
energy appears as increased electro-
magnetic power in the signal wave.
Near the input end of the tube, where
the wave may be quite weak, the elee-
tron beam will have only slight varia-
tions in local charge density; but at the
output, after amplification, the wave is
much stronger and the bunching effect
may be very marked, with most of
the electrons being redistributed into
sharply peaked groups.

The basic requirement for obtaining
gain is that the wave velocity and the
electron velocity be nearly equal, with
the electron velocity slightly the greater
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Fig. 2. Enlarged section of helix and electron stream. illusirating bunching action.

of the two. The helix is a smooth type
of line exhibiting only gradual slow
changes in wave velocity with fre-
quency, so that the conditions for gain
are satisfied over a very wide frequency
range for a fixed electron velocity. As
no resonant circuits are required, such
as those for r.f. klystrons, triodes, pen-
todes, etc., the useful bandwidth for
signal amplification may be very great
indeed. Often it is found that the band-
width is limited more by the methods of
coupling the signal into and out of the
tube than by the internal electronic be-
havior.

The fact that amplification will occur
at frequencies where the helix and wave
guide are not perfectly coupled will re-
sult in oscillation at such frequencies
unless steps are taken to prevent it.
Noise generated by the electron stream
will be amplified in passing forward;
then—if this pewer is not coupled ocut
or absorbed—it will be reflected back
to the input and then forward again,
where additional gain will occur. If this
process were to continue, after several
round trips an oscillation would appear.
This is ordinarily prevented by inten-
tionally making a short central portion
of the helix very lossy to r.f. waves.
Any waves traveling backward are
absorbed and essentially disappear, but
forward waves have an opportunity te
bunch the electron stream somewhat
before being absorbed. These bunches
constitute an a.c. current correspond-
ing to the signal, and after passing
beyond the region of high loss start a
new wave train on the far side which
subsequently grows to a magnitude
greater than that at the tube input.
With this internal attenuation, the de-

vice has the very desirable property of
stability under all conditions of line
termination. The tube then acts as a
piece of transmission line with high
gain in the forward direction and high
loss in the backward direction.

Figure 3 shows a Bell Telephone Lab-
oratories experimental 4000-me. travel-

ing-wave tube suitable for use as an

output tube for a radio relay trans-
mitter. It will produce 10 watts of r.f.
power with a gain of 26 db and a 500-me.
bandwidth between 3700 and 4200 mec.
At smaller signal outputs, the gain is
approximately 10 db higher. The beam
current is 40 ma., with 1800 volts po-
tential difference required between the
helix and the cathode. The helix proper
is 6” long and the beam must pass
through its inner diameter of .080”.
Because of this high current density, a
magnetic focusing field of 600 gausses
is needed over a length of 7.5”. This
requires a rather large magnet, either
of the permanent or electromagnetic
type.

Figure 1 shows one type of “circuit”
which, with the traveling-wave tube in-
serted, constitutes a complete amplifier.
Within the large cylindrical tube are
the coils for the magnetic focusing field.
The rectangular tubes entering from
the side are the wave guide connections,
and the traveling-wave tube is inserted
into the end of the large cylinder along
its axis. Permanent magnets have also
been successfully used to focus the beam
of this tube.

The magnetic field requirements are
rather stringent, particularly with re-
gard to straightness and uniformity of
the field, in order to prevent the electron
beam from striking the helix. This

Fig. 3. Experimental 4000-mc. traveling-wave tube which provides a 10-watt output.
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Fig. 4. Schematic of Millman’s 6-mm. filter type of traveling-wave tube.

tends to make the initial installation
somewhat more expensive than it would
be with some other types of amplifiers.

The tube just described is only one
example of the many types of helix
tubes experimented with at a number
of laboratories both in the United
States and abroad. At the present state
of development, helix tubes are usually
preferred for the roughly defined fre-
quency range between 500 me. and
10,000 mec. for small or moderate power
capacity. Tubes for the lower frequency
ranges can use large-size helices, but at
the higher frequencies small-diameter
helices of fine wire must be used in
order to obtain efficient interaction and
high gain. Power dissipation becomes a
serious problem at such frequencies, as
the helix is not an easily cooled struec-
ture. As a type, however, the helix is
a very efficient cireuit, giving high
gain and broad bandwidth, and it is
used wherever possible.

Filter Type Tubes

Most circuits other than the helix fall
into the class of “filter”’ circuits, where
the wave is propagated along a cas-
caded wave filter of many sections
consisting of intercoupled resonant ele-
ments. One example of this kind of
circuit is that used by S. Millman in
his 6-mm. (50,000 mc.) amplifier. The

internal structure of this tube is illus-
trated in Fig. 4.

Here, the wave propagates along a
kind of loaded ridged wave guide. The
loading is accomplished by cutting a
series of transverse slots into the ridge
which are approximately % wavelength
deep and therefore have resonant prop-
erties. Another series of slots, cut longi-
tudinally, carries the multiple electron
streams. As these streams drift down
the tube, they encounter r.f. voltages
in crossing the transverse resonant
slots, and by repeated interaction with
the r.f. wave, kinetic energy is grad-
ually transferred from the electron
stream in a manner similar to that of
the energy transfer in the helix type
tube. The wave grows exponentially
and emerges from the output wave
guide with greater power than when it
entered the tube. Millman’s 6-mm. wave
amplifier will give 20 db of gain at
50,000 mc. with 1500 me. of bandwidth.

Design Considerations

Some of the features desired in a
“good” traveling-wave tube are high
gain, adequate bandwidth, small size
and weight (including, of course, the
focusing magnet), high efficiency in a
power tube, and low noise-figure for a
receiver tube. As is often the case, these
cannot all be optimized in one tube type.

To obtain high gain per unit length and
high efficiency, it is desirable to use a
helix of high impedance and a low volt-
age, high current electron stream. A
high impedance helix means small diam-
eter and fine wire, but small size makes
for greater difficulty in beam transmis-
sion and power dissipation, Large mag-
netic fields are also required for high
density beams. As is usual in such
cases, a compromise between all of the
important parameters is necessary to
achieve a balanced, conservative design.

Low-noise tubes are usually of spe-
cial design with very low beam cur-
rents, which may make them unsuitable
for producing more than a few milli-
watts of power.

The many different types of travel-
ing-wave tubes which have actually
been built and successfully tested are
too numerous to deseribe here. They
run the gamut from milliwatt te kilo-
watt power capacity and from fre-
gquencies below 100 me. to over 50,000
me. Low-noise receiver tubes have been
made which degrade the signal-to-noise
ratio less than any other type of micro-
wave amplifier. Electronically tunable
oscillators, whose frequency can be
varied by changes in the beam voltage
to cover frequency ranges greater than
20% of the center frequency, have also
been the subject of experimentation.

This new tube type is an extremely
versatile one indeed. Probably its most
useful function is that of amplifying
u.h.f. and mierowave power. Its most
immediate application will be in micro-
wave radio relay communication sys-
tems where its wide bandwidth and ade-
quate power output are most important.
Actually, the bandwidth of these tubes
is much greater than can now be used,
because there is no practical system at
present which can combine the very
large number of possible communica-
tions channels into a single modulated
signal for transmission or separate

(Continued on page 26)

Fig. 5. Schematic sketch of a helix type traveling-wave tube and its connecting wave guides.
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Fig. 1.

LECTRONIC equipment manufac-
turers and users of their equipment
sometimes have occasion to stock

large quantities of tubes supplied by
other manufacturers. Usually, sample
tubes have been tried out by the project
engineers in prototype equipment, and
specifications have been drawn up
which the tubes and equipment must
meet before the production line can be
set up.

When trouble occurs, one of the most
immediate questions to be answered is
whether it is due to the tube or to some
other component. The simplest ap-
proach to the problem is to take sam-
ples of the tubes from stock and try
them in the equipment. In this process
of elimination, it may become evident
that certain quantities of the tubes will
work while the rest will not.

There then remains the question of
why some of the tubes will not work. It
is possible that these tubes meet the
original specifications but that some
changes have occurred in other compo-
nents, so that all of the tubes no longer
operate properly in the equipment. The
tubes that will not work can, of course,
be returned to the manufacturer, who
has the proper test equipment to see
what—if anything—is wrong with
them.

Other than the mere saving of time,
there are many advantages in an engi-
neer’s being able to make tests on the
tube itself. He can report more fully

JUNE, 1953
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A bench test setup for checking accurately the character-
istics of various types of broadcasting and industrial power tubes.

By
WILLIAM M. COUCH, JR.

Techniques for checking vacuum tubes which cannot

be checked on a commercial type of tube tester.

in his correspondence with the tube
manufacturer, he can prevent damage
to the equipment, or he may obtain re-
sults that indicate trouble in other
components of the equipment. Another,
and probably the greatest, advantage
is that such testing will allow the engi-
neer to extend his knowledge of tube
behavior.

Comimercial tube testers are in many
instances satisfactory for detecting
defects in a large number of receiving
tubes. Their operation is very well cov-
ered in articles and instruetion manu-
als’. The concern here, however, is with
tubes that are not adaptable to these
testers and for which auxiliary test
equipment must be utilized.

In general, tube defects may be clas-
sified into three categories:

1. Mechanical
2. Electrical
3. Operational

For the sake of simplicity, a break-
down of the above defects in a triode
will be made and discussed in detail,
including the ways of checking for them

www americanradiohistorv com
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as expeditiously and as cheaply as pos-
sible.

Mechanical Defects
Leakers

Especially after long stock periods,
one can expect that some tubes will
have lost their vacuum, either entirely
or partially. This trouble is evinced
in equipment when high voltage is ap-
plied either by (1) the tube glowing
pink (the characteristic color of air
when ionized),’ accompanied by a high
plate current, (2) unusually high fila-
ment current due to the filament being
convection- and conduction-cooled, or
(3) oxidization and burning open of
the filament.

If the problem is serious ensugh to
warrant checking the whole stcck, and
the tube is not metal-covered, the quick-
est method is to lay the unpacked tubes
out on a table in a semidarkened room
and run over them with a spark coil,
such as is pictured in Fig. 2. This coil,
or any Tesla coil, will ionize the gas in
a tube when the pressure lies between

15
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Fig. 2. The Ecco high-frequency spark-vacuum tester and gas indicator.

10 and 10" mm. Tubes which exhibit the
pinkish glow should be rejected. If a
tube is “down to air,” i.e., pressure
above 10 mm. of mercury, it will not
glow but one may see white sparks
jumping between the electrodes. A
word of caution is in order here. On
small high-frequency or high-perveance
tubes with close-spaced electrodes, the
arc may jump between the electrodes
even with satisfactory vacuum. Aside
from misleading the tester, this may
severely damage the tube by sparking
off its emitter coating. To guard
against this, the voltage of the spark
coil should be carefully adjusted and
the point of the arc played only on
the glass envelope.

If each tube has a getter flash visi-
ble on its envelope, the “air” tubes
can be picked out from the rest, since
most getters turn white in the presence
of oxyvgen.

Filament Defects

Filaments in many tubes are more
fragile than the glass envelopes, and
shocks such as received in dropping
may break a filament, even though
the tube still looks intact. The simplest
method of testing for open, or inter-
mittently open, filaments is to check the

contacts with an chmmeter while gently
tapping the tube. The main precaution
that should be taken with small tubes
is to make sure that the voltage supply
of the chmmeter is not above the rated
filament voltage of the tube. This is
not an adequate test if there are sev-
eral filament strands in parallel. For
such a case, and for the defect of par-
tially shorted filaments, the tubes may
be set up in a test socket as outlined in
Fig. 3A. After setting the filament to
the proper voltage and waiting a min-
ute or two for thermal equilibrium to be
reached, the voltmeter is removed from
the circuit with switch S, so that the
ammeter will read filament current
only.

Mechanical Damage

Although the filament is usually the
most fragile component of a vacuum
tube, almost any other part may be
damaged during shipment or by im-
proper handling. Most tube manufac-
turers recommend that tubes be in-
spected on receipt so that a joint
inspection report may be filed if they
have suffered damage in transit. This
would be evinced by loose particles
“floating” within the tube, open fila-
ments (as covered above), damaged

Fig. 3. (A) Checking tube characteristics. (B) Measuring cathode emission.

(A)
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contact pins, distorted or shorted elec-
trodes, or broken envelopes.

Electrical Defects
Gassy Tubes

Somewhere between a condition of
satisfactory vacuum and leaking lie
gassy tubes. They do not show up on the
spark coil test but may affect operation
of the equipment to the extent of kick-
ing out circuit breakers or causing
unstable operation. (It goes without
saying that many other circuit defects
could be a source of this type of trou-
ble.)

A test set such as outlined in Fig.
3A may be set up to check the tubes
for high gas current. The plate voltage
should be at the manufacturer's sug-
gested value and the grid bias voltage
sufficient to limit the plate current to
the suggested value. After voltages
are applied, the microammeter, which
is hooked up in the grid circuit with
polarity shown, is switched into the
circuit. Since the grid is negative, it
will capture the positive ions created
by electrons bombarding free gas mole-
cules. Thus, the magnitude of the mi-
croammeter reading is an indication of
the gassiness of the tube. As all vac-
uum tubes show some reading, the
engineer should check with the man-
ufacturer as to what constitutes an
acceptable limit for the gas reading.

The microammeter reading will also
include grid emission and interelectrode
leakage currents. The latter are usually
very small, smaller in fact than the
leakage through the socket itself. This
may be checked for with the bias and
plate voltages applied and the filament
turned off. There are two acceptable
metheds of separating grid emission
current from the total grid current.
One method is to take the microamme-
ter reading as outlined above with the
proper voltages applied and the proper
plate current flowing. The filament is
then switched off and allowed to cool
belew visible temperature. It is then
switched on again and, as the emission
recovers, the plate current and grid
current will rise steadily. At some
point the grid current will pause mo-
mentarily in its upward rise, and then
rise to its final value. This final incre-
ment in grid current can be attributed
to grid emission due to the warming up
of the grid. Another method is to raise
the grid bias, after taking the grid
current reading at the proper voltages,
until no plate current is flowing. Thus,
there are no ionizing electrons and the
microammeter reading consists of grid
emission and leakage currents =alone.

A possible source of error in these
measurements is that a high amplifica-
tion factor tube will tend to break into
oscillation, in which case the microam-

{Continued on page 30)
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THE ELECTRO MOTIVE MFG. CO,,
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ALL fixed mica El-Menco Capacitors are
factory-rested at double their working voltage.
Yet, you pay no premium for their superior per-
formance. Meeting all significant specifications of
JAN-C-5,

military and civilian electronic applications.

they are being used in more and more
)y

rJobbers and distributors are requested to write for
information to Arco Electronics, Inc., 103 Lafayette
5t.,, New York, N, Y, —= Scle Agent for Jobbers
and Distributors in U. S, and Canada.

o BHenco

CITORS are only

but they'rq

pillence.....

Type CM-15, our tiny silvered mica capaci-
tors, includes capacities from 2 to 420 mmf. at
500vDCw — 2 to 500 mmf. at 300 vDCw. Our
other types — silvered and regular — offer ranges
up to 10,000 mmf. Why not test them? The
Inc., Willi-

Electro Motive Manufacturing Co.,
manitic, Conn.

WRITE FOR FREE SAMPLES AND
CATALOG ON YOUR FIRM'S
LETTERHEAD

CAPACITORS

Foreign and Electronic Manufacturers Get Information Direct from our Export Dept. ot Willimantic, Conn.

WILLIMANTIC, CONNECTICUT

INC.
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LOOKING

ar TUBES

By WILFRID B. WHALLEY

Adjunct Professor of Electrical Engineering
Brooklyn Polytechnic Institute

Pickup tubes in subcarrier color systems.

HE field sequential color television

system was introduced commercially

for broadcast entertainment purposes
during 1950. A few months later it was
suspended. Some reasons given for the
suspension included the then pressing
need for engineers in defense projects
and the need to conserve vital ma-
terials, particularly fractional horse-
power motors such as those used in
scanning with color discs.

Opinions were also expressed in some
parts of the industry that a commercial
color television system should be “all
electronic” and “compatible.” The first
of these definitions was aimed at the
elimination of mechanical scanning at
the receiver, now possible with tricolor
picture tubes. The second suggested
that the millions who had already pur-
chased television sets should be able
to receive celer signals in monochrome
without any changes being made in
existing menochrome receivers.

Because of these opinions, intensive
work has been directed toward the de-
velopment of subcarrier color systems
that are very interesting from an en-
gineering viewpoint.

Subcarrier Systems
Experimental color systems such as

the dot sequential system or the re-
cently developed NTSC system pres-
ently require three pickup tubes in the
television camera. This is due to the
very high-speed color switching in the
dot sequential system, and to the ar-
rangement of three color signals—one
corresponding to each of the primary
colors. These signals control the three
guns in one type of tricolor picture
tube.

At very high switching speeds—and
for parallel color signal operation in
which each signal is produced by se-
quential scanning, as in monochrome—
mechanical movement of the filters and
the use of one pickup tube are not pos-
sible at present.

Lens System

The light from the camera lens as-
sembly is refracted in three directions
by a pair of crossed dichroic mirrors.
A dichroic mirror is made by vapor
deposition of a very thin film on one
surface of a glass sheet. When the
metal fillm is of a thickness comparable
to one-quarter wavelength in a given
region of the visible spectrum, light
over a certain color range will pass
through the filter while other light fre-
quencies are reflected.

A 1951 version of an RCA color camera in initial stage of assembly.

RED CHANNEL

YOKE
ASSEMBN

OPTICAL RELAY
SYSTEM
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In the three-tube camera, the two
dichroiec mirrors are designed to pass
light in the green region to the first
image orthicon and to reflect—respec-
tively—the red and blue regions. Other
plane mirrors bend the red light to a
second image orthicon and the blue light
to a third image orthicon. All of the
mirrors must have accurate surfaces
and must be mounted as rigidly as pos-
sible with respect to the axis of the
main focusing lens. Any deviation in
the mirrors produces optical misregis-
tration of a complete red, green or blue
image, or of portions of the image.

The three image orthicons are care-
fully selected to be as nearly alike in
their characteristics as possible. Since
a photosensitive surface can vary in
sensitivity over its area, lack of similar
area sensitivity variations between one
pickup tube and the other two causes
errors in hue in the output signal. Each
pickup tube is held in position by a
precision mechanical device which al-
lows very fine adjustment of the hori-
zontal and vertical location, so that
the three tubes can be mechanically
aligned with the three optical images
from the mirror system.

Electrical Assembly

It is also necessary to construct the
three deflection yokes with great pre-
cision so that the electromagnetic field
distributions in both the horizontal and
vertical directions will be as similar as
possible over the full range of seanning
current, and so that the horizontal axis
will have the same angle with respect
to the vertical axis within a few
minutes of arc. Even a very small
difference between one yoke and an-
other will cause electrical misregistra-
tion of the three images over one or
more portions of the scene. The three
focusing coils are also accurately posi-
tioned with respect to the axes of the
three tubes. Each assembly is enclosed
in a special Mumetal shield to reduce,
as far as possible, the field of one pickup
tube assembly from that of the other
two tubes, and to reduce any extraneous
interfering magnetic fields which might
move one electron beam with respect to
the other two.

After all of the components have
been physically aligned and clamped
in position, the electrical adjustments
are made. First, the subdivision of the
currents to the three horizontal wind-
ings is adjusted from the common hori-
zontal deflection amplifier to give am-
plitudes and linearities as nearly alike
as possible. At the same time, centering
currents are carefully adjusted to bring
the three scans into the same position
with respect to each optical image.
This procedure is also followed for the
vertical deflection circuits, and any neec-

(Continued on page 26)
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Improve Picture Tube Performance
with Sylvania Components!

‘Seven out of ten of the
world’s leading television
set manufacturers now use

Sylvania Picture Tubes.

This outstanding popularity is
due in large part to the super
quality of Sylvania Tungsten and
Chemical Components. The sci-
entific purity of these products
results from Sylvania’s controlled
production techniques and spe-
cial skills which, in turn, are
based on more than 15 years ex-
perience and research.

Now Yours . . . the Tungsten
and Chemical Components
which help make
Sylvania Picture Tubes
World-Wide Favorites!

Picture Tube Phosphors by Svlvania are
superior because they are checked for
proper particle size, for brightness, and
for  unitormity of color. Sylvania offers
a number of these quality phosphors for
black and white television. Of special
interest is the phosphor blended for
maximum cross-burn resistance. Also
available are phosphors for color tele-
vision picture tubes and cathode ray
tubes. All may be obtained in 1000 Ib.
lots to eliminate arly color-matching
problems.

Potassium Silicate is produced by Syl-
vania with exact control of the ratio of
the two elements involved, thus assuring
oEtimum wet-screen strength. Its high
chemical puritv helps maintain sereen
brightness and good color. Each con-
tainer of this Sylvania quality chemical
guaranteed to contain 28% total solids.

Tungsten Coils for Vacuum Metalizing.
With Svlvania Tungsten Coils, you can
depend on highest performance at low-
est cost. These coils provide a uniform
deposit of aluminum or other metals
where needed. They’re sturdy too . . .
reduce mechanical breakage in the
loading of filaments. Sylvania Tungsten
Coils also give you more shots from each

JUNE, 1953

filament, and the best heat for evapora-
tion.

Tungsten Wire for Cathode Ieaters.
Sylvania controls and quality checks its
tungsten wire production, from ore to
finished products. With Sylvania Tung-
sten Wire, you can be sure of good re-
tention of shape and other desirable
characteristics after treating and coat-
ing.

Triple Carbonate Cathode Emission
Coatings. These Sylvania coatings com-
ply with the highest standards of purity.
Made by Svlvania’s improved methods,
these coatings are offered in a range of
exact chemical compositions and parti-
cle sizes to meet the requirements of any
manufacturer.

For further information concerning the
quality and money-saving advantages of
Sylvania’s Tungsten and Chemical Com-
ponents for TV Picture Tubes, write to:
Sylvania Electric Products Inc., Dept.
8T-3506. 1740 Broadway, N.Y. 19, N.Y.

Typical of the extreme care in
manufacture of Sylvania’s
chemical products is this hand
firing of Sylvania phosphors un-
der accurately controlled tem-
peratures.

When you're settling TV screens, you
want a phosphor you can depend on—a
Sylvania Picture Tube Phosphor.

+SYLVANIA~

TUNGSTEN & CHEMICAL PROOUCTS; RADIG TUBES: FELEVISION PICTURE TUBES; ELECTRONIC PRODUCIS; ELECTRONIC
TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, LIGKT BULBS; PHOTOLAMPS; TELEVISION SETS

RADIO-ELECTRONIC
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NEW TUBES

pr—

MULTIPLIER PHOTOTUBES

High amplification and signal-to-noise
ratio are featured in the two 10-stage
multiplier phototubes announced by Al-
len B. Du Mont Laboratories, Inc., 760
Bloomfield Avenue, Clifton, N. J. These
tubes are identical in electrical charac-
teristics, varying only in physical di-
mensions. Type 6291 is 14" in diameter
while Type 6292 is 2" in diameter.

The Du Mont phototubes are of the
end-window type with a spectral re-
sponse predominantly in the visible re-
gion. A highly sensitive photocathode
has an average sensitivity of 60 pa./
lumen. Optimum photoelectron collec-
tion, resulting in excellent signal-to-
noise ratio at low light levels, is accom-
plished by adjusting the potential be-
tween the shield and the photocathode
by means of individual exterior con-
nections.

POWER TETRODES

Two new power tetrodes have been
developed by the General Electric Com-
pany: Type GL-6283, a 250-watt tube
for use as a driver tube in u.h.f. tele-
vision transmission, and Type GL-6182,
a 5-kw. transmitting tube for operation
over the entire u.h.f. spectrum. Addi-
tional information on these tubes may
be obtained from the General Electric
Tube Department, 1 River Road, Sche-
nectady, N. Y.

Type GL-6283 (at left) is designed
to drive G-E’s two 1-kw. u.h.f. trans-
mitting tubes—types GL-6183 and GL-
6019—as well as the company’s 15-kw.
klystron tubes. It has a ceramic-and-
metal envelope construction which min-

h‘\

imizes r.f. losses and gives it a high
degree of mechanical strength; this
envelope will resist seal temperatures
as high as 200° C.

20
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Type GL-6182 (right) is the newest
and most powerful addition to the G-E
line of ceramic-and-metal envelope
transmitting tubes, and has an operat-
ing range of up to 900 mec. The GL-6182
is designed for use as a broadband am-
plifier in Class B television service. It
may also be used as a Class C amplifier
or oscillator in grounded-grid circuits
with both grids at r.f. ground potential.

HYDROGEN THYRATRONS

Amperex Electronic Corporation has
announced two improved versions of the
standard hydrogen thyratrons Types

4C35 and 5C22. Known as Types 6268
and 6279 respectively, they are com-
pletely interchangeable in every respect
with the 4C35 and 5C22 tubes.
Incorporating self-contained and self-
regulating sources of hydrogen, these
new tubes exhibit a minimum life ex-
pectancy of over 1000 hours—at least
twice that of standard types. Data
sheets are available on request from
Amperex FElectronic Corp., 230 Duffy
Avenue, Hicksville, L. 1., N. Y.

SYLVANIA TUBES
Damping Diode

Shown in the photograph is the Syl-
vanta Type 6V3, a miniature cathode-
type high-voltage half-wave rectifier
now being produced by the Radio Tube
Division of Sylvania Electric Products
Ine.. Emporium, Pa. Designed for use
as a damping diode in television re-
ceivers, Type 6V3 is contained in a
miniature T-61% envelope and has a
coated unipotential cathode connected
to the top cap.

www americanradiohistorv com
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In new equipment applications, this
tube is capable of withstanding a peak
inverse voltage of 6000 volts and a
steady state peak current of 600 ma.,

lh‘Ill]l-|l‘%ll"lmIil‘llllllltllllilll.llllhq
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when it is used within its maximum

ratings.
Deflection Stabilizer

Sylvania’s Type 40B2, a horizontal
deflection stabilizer tube, is similar in
application to the previously released
Sylvania Type 40A1. However, the 40B2
has different voltage and current rat-
ings, thus providing more versatile cir-
cuit design.

Type 40B2 is contained in a T-9
bulb. Average operating conditions are
40 volts at 150 ma.

NOCISE-FREE GAS TUBES

Because of inherent noise, gas tubes
have long been barred from many impor-
tant applications where their superior
efficiency has made them desirable. Ac-
cording to a technical paper presented
at the IRE Convention by E. 0. John-
son, W, M. Webster and J. B. Zirker,
of the David Sarnoff Research Center,
Radio Corporation of America, Prince-
ton, N. J., properly designed gas tubes
can now be operated so as to generate
a minimum of noise.

If a tube structure is designed so
that the arc discharge inside the tube
is made to occur in a narrow region
so close to the anode surface that the
anode appears to glow, the low noise
level can be compared to that of an
equivalent high vacuum tube. Several
experimental tube structures were de-
scribed which make use of this so-called
“anode-glow mode,” with particular
reference to the design of low-noise
rectifier units for electronic circuits,

CBS-HYTRON TUBES
Filter Reactor

The CBS-Hytron 6216 is an electron
tube of beam power design with minia-
ture 9-pin construction. It may be used
in Class A, B, and C amplifier applica-
tions, as a passing tube in electronic
voltage-regulated power supplies, in

(Continued on page 30)
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What means most
fo.an Engineer ?

PROFESSIONAL
RECOGNITION

GOOD
SALARY

UNEXCELLED
FACILITIES

A Career at RCA offers

RCA offers opportunities now—real
career opportunities—for qualified
ELecTRONIC, COMPUTER, ELECTRICAL,
MEecHANICAL and COMMUNICATIONS
ENGINEERS . . . PHYsICISTS . . . METAL-
LURGISTS . . . PnysicaL. CHEMISTS . . .
CERAMISTS . . . GLASs TECHNOLOGISTS.

Positions are open in research, develop-
ment, design and application. Long
range work in many fields is being car-
ried on both for commercial develop-
ments and military projects for war
and peace.

At RCA you’ll work in an exciting pro-
fessional atmosphere, with technical
and laboratory facilities unsurpassed
anywhere in the radio-electronic indus-
try. You are in close and constant

association with leading scientists and
engineers. Individual accomplishment
18 not only recognized, it is sought out.
Delightful suburban living is easily
available for your family. And there’s
ample opportunity for income and
position advancement.

Plus, Company-paid hospitalization for
you and your family ... accident and
life insurance . . . progressive retirement
plan ... fine recreational program . ..
modern tuition-refund plan at recog-
nized universities for advanced study.

Join the team at RCA, world leader in
electronic development, first in radio,
first in recorded music, first in tele-
vision. Rest easy in the knowledge
that your future is secure, the rewards
many and varied.

Personal interviews arranged in your city.
Please send a complete resume of your education and

experience to:

MR. ROBERT E. McQUISTON, Manager

Specialized Employment Division, Dept. 204-F
Radio Corporation of Amerita
30 Rockefeller Plaza, New York 20, N.Y.

SUBURBAN
LIVING

all Four!

Positions Open In: RESEARCH —
DEVELOPMENT —DESIGN—APPLICATION
in any of the foliowing fields:

RADAR-—Circuitry—Antenna Design—Servo Sys-
tems—Information Display Systems- -Gear
T'rains - Stable Elements— Intricate Mechanisms

COMPUTERS — Digital and Analog—Systems Plan-
ning — Storage Technique — Circuitry — Servo
Mechanisms-—Assembly Design—High Speed
Intricate Mechanisms

COMMUNICATIONS — Microwave — Aviation
Mobile—Specialized Military Systems

MISSILE GUIDANCE Systems Planning and Design
Radar and Fire Control—Servo Mechanisms
—Vibration and Shock Problems

NAVIGATIONAL AIDS-— Loran — Shoran-— Altim
eters—Airborne Radar

TELEVISION DEVELOPMENT — Receivers-Trans-
mitters and Studio Equipment

COMPONENT PARTS Transformer—Coill—Itelay
-Capacitor—Switch—Motor—Resistor

ELECTRONIC TUBE DEVELOPMENT - Receiving
Transmitting—Cathode-Itay—Phototubes and
Magnetrons

ELECTRONIC EQUIPMENT FIELD ENGINEERS
Specialists for domestic and overseas assign-
ment on military electronic communications
and detection gear.

RADIO CORPORATION of AMERICA
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WESTINGHOUSE TRANSISTORS

Transistors are now being manufac-
tured in limited quantities for applica-
tion and equipment development at the
Electronic Tube Division plant of West-
inghouse Electric Corporation in El-

mira, N. Y. Some of the developmental
models were unveiled at the Institute of
Radio Engineers Convention, including
the one shown here beside a standard
vacuum-type electronic tube. According
to Westinghouse engineers, these trans-
istors are expected to have almost un-
limited life.

“LOW-COST” COMPUTER

The ELECOM 100, a “low-cost” elec-
tronic computer available commercially
for general use, was accepted by Army
Ordnance officials at Aberdeen Proving
Ground after it successfully completed

60 hours of nonstop tests. This “robot

brain” made 4,212,000 computations
without a single mistake in the first 42
hours of operation, thereby proving its
capacity to handle the complex calcula-
tions required in the solution of fire
control problems.

According to the Underwood Corpora-
tion. 1 Park Avenue, New York 186,
N. Y., manufacturer of the computer,
the ELECOM 100 can store for imme-
diate use over 100,000 words of nine
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digits each, and can solve a 10-digit
mathematical problem several hundred
times faster than conventional desk cal-
culators. It consists of three units: a
conventional office desk, a compact
“memory”’ unit, and the computer proper
which is housed in five steel cabinets
joined in a semicircle.

CORONATION IN COLOR

The Coronation of Queen Elizabeth
will be televised in color in Great
Britain through the facilities of Chro-
matic Television Laboratories, Inc.—an
affiliate of Paramount Pictures Corpora-
tion—and Pye, Ltd., one of the leading
TV manufacturers in England. The
Lawrence color television tube devel-
oped by Chromatic will be used to dis-
play the special color program with
special color television cameras devel-
oped by Pye, Ltd., to be used in picking
up the historic event.

This will be the first showing of the
Lawrence tube—invented by Dr. Ernest
0. Lawrence of the University of Cali-
fornia-—in England; it has been widely
demonstrated in New York and at Chro-
matic’s laboratory in Oakland, Calif.

ELECTRONIC DIVISION

An Electronic Instruments Division
has been established in Ihiladelphia,
Pa.,, by Burroughs Adding Machine
Company which will produce a line of
electronic laboratory apparatus and
other special devices. It will also offer
to business a scientific computation
service, employing the Burroughs elec-
tronic digital laboratory eomputer and
other advanced computation apparatus.
In addition, it will make its facilities
available to the armed services for the
fabrication of electronic instruments.

Perry C. Smith, formerly a depart-
ment manager in the Burroughs Re-
search Activity, has been appointed
director of the new division.

TRANSISTOR REPEATER

Engineers at Bell Telephone Labora-
tories have developed an experimental
ultraminiature transistor repeater,
shown in the photograph along with a
house fly for comparison. Over-all
length is about 1%”, and the diameter
is only 0.15”,
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The repeater utilizes the recently de-
veloped h.f. tetrode junction transistor,
which is contained in the tubular case
along with 14 other components. Power
consumption is 0.1 watt, and maximum
undistorted power cutput is 10 mw. into
a 75-ohm load. Gain is 22 db flat within
* 0.1 db from 0.4 me. to 11 me. Over
the 10-mc. bandwidth, the output noise
level is about 72 db below 1 mw. Power

can be obtained by an extra wire or by
the coaxial cable conductors.

Although still in the experimental
stage, this unit is capable of handling
high quality television signals. Integra-
tion of the unit into complete transmis-
sion systems is under investigation.

FLIGHT SIMULATORS

North American F-86D Sabrejet flight
simulators are now operational at five
U. S. Air Force bases and are well
integrated into training programs re-
quiring 8 to 18 hours-per-day operation.
Schedules are being prepared which will
require round-the-clock usage to train
pilots in instrument flight procedures,

"" g .
o ‘.a:q"
-
L |
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radio and navigational aids procedures,
and radar interception procedures.

These 22,000-pound units, manufac-
tured by the Engineering and Research
Corporation, Riverdale, Md., reproduce
ground-handling, flight and power plant
characteristics of the all-weather ver-
sion of the famous North American
F-86 Sabrejet fighter. The F-86D simu-
lators are the first to reproduce the
entire operational problem of the radar
fire control system in the aireraft, in-
cluding both normal tactical use and
various emergency conditions.

MICROWAVE PATH TESTING

In a paper presented before the
Southern District Meeting of the AIEE
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in April, Mr. R. D. Campbell, an AT&T
engineer, stated that because of the
substantial sums nccessary to erect
permanent towers for microwave radio
relay systems, extensive tests of pos-
sible paths should be made before final
sites are selected.

Although selection of sight-to-sight
relay paths largely depends on observa-
tion and study of contour maps and the
terrain over which the waves will pass,
several other factors must be taken into
consideration, namely, trees, buildings,
water, the type of land involved and
atmospheric conditions. Mr. Campbell
pointed out that initial testing before
permanent towers are built can be of
great assistance te the engineer in
selecting sites and determining optimum
tower heights.

CONDUCTIVE CERAMIC

High power dummy loads of a new
conductive ceramic have been developed
to meet the demand for a matched wave
guide termination capable of absorbing
high powers without the necessity for
water cooling. The conductive ceramic
is “Caslode,” recently developed by The
Plessey Company Limited, Ilford, Es-
sex, England. A white, homogeneous
material, it is capable of absorbing
power at centimeter and millimeter
wavelengths.

Wedge-shaped compenents have been
designed to operate in the common sizes
of wave guides, and recent measure-
ments have indicated that units orig-
inally developed to give a match of
about 0.95 and to dissipate about 100
watts mean power at 3 em. wavelength
can absorb 250 watts mean power with-
out any appreciable change in matching
properties.

SRI NEWS

Dr. John V. N. Granger, assistant
chairman of Stanford Research Insti-
tute’s Engineering Department and
head of its Aircraft Radiation Systems
Laboratory, was chosen by the ETA
KAPPA NU as “The Outstanding
Young Electrical Engineer of 1952.”
The award of this national honor so-
ciety of electrical engineers, which has
been presented each year since 1936,
is based on service to community as
well as professional achievement.

Dr. Cledo Brunetti—who, inciden-
tally, received the ETA KAPPA NU
award for 1941—has resigned his posi-
tion as associate director of Stanford
Research Institute to accept an execu-
tive research post with the Mechanical
Division of General Mills, Ine. In his
new connection, Dr. Brunetti will be
concerned with setting up a new gen-
eral research laboratory and with the
industrial development of this division.

#@Ar
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Frequency

Range — 1750 to
2110 me
Feed — Pyramidal horn with
fiberglas radome,nonpressurized
Reflectar Diameter — & feet

Gain — 28 db (over Y2 wave
dipole), side labe level — better
than 23 db

Half Power Angle — H plane —
6°, E plane — .5.7°

VSWR — 1.2 (1750-1990 mc);
1.25 (1990-2110 mc)

Crosstalk = decoupling greater
than 78 db

Polorization =— horizontal or
vertical

Write for Bulletin RE-1

WORKSHOP
ASSOCIATES
DIVISION
THE GABRIEL COMPANY

Endicott Street, Norwood, Mass.
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THE

NEW WORKSHOP

0ffset Feed
Microwave Antenna
1750 to 2110 me

This new WORKSHOP microwave
antenna incorporates two revolution-
ary features which result in outstanding
performance.

OFFSET FEED. Conventional center fed
antennas employ a symmetrical para-
boloid of revolution as a refiector. The
Workshop design, however, uses a
parabolic reflector with the vertex 9
inches above the rim. The feed is
placed at the focal point of the para-
boloid but is aimed to provide peak
intensity of illumination at the optimum
angle above the vertex. This location
removes the horn feed from the radi-
ated field of greatest intensity and
results in better overall performance:
— higher gain, lower side lobes, im-
proved system impedance match and
maximum decoupling.

Radiation is practically identical in
both horizontal and vertical planes,
polarity can be changed by rotating
the feed 90°.

LAMINATED FIBERGLAS REFLECTOR.

he &-foot offset feed reflector is.

made of fiberglas laminations with a
polyester resin. The total laminate is
composed of a surface layer of fiber-
glas and a layer of fine wire mesh
screening backed by four layers of
fiberglas. The result is a strong, low
cost reflector, accurate to == inch.
No painting is necessary, but if color
is desired it may be added to the
resin to produce a permanent finish.

ENGINEERING
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“TELEDUCER"

The “Teleducer” Type 24A auto-
matically converts analog voltages into
decimal digits with an accuracy of 0.1%
(1000 counts full scale). Developed by

the Telecomputing Corporation, Bur-
bank, Calif., it operates on demand, dig-
itizes an input voltage and holds the
digital representation for a control-
lable period of time fer purposes of
display, recording or any desired read-
out form.

This instrument digitizes low voltage
without d.c. amplification and high
voltage by means of attenuators. It
uses a simple bridge-balancing ecircuit
which does not hunt or oscillate, and
requires only 0.8 second or less to reach
balance.

DUAL-PURPOSE TEST SET

“American Wavemeter” Model AET-
117—a complete portable frequency
meter—has been announced by the
Electronics Division of American En-

caustic Tiling Co., In¢., Lansdale, Pa.
Designed for measuring operating fre-
quency and making relative power
measurements of microwave transmit-
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ters or signal sources, it covers a
range of from 2400 to 3400 mc. It is
applicable to pulsed transmitters as
well as continucus wave systems.

A novel feature of this test set is
its ability to register either transmis-
sion or reaction type measurements.
Measurements can be made by coupling
the wavemeter directly to the signal
source or at a remote point by means of
a self-contained directive antenna.

COIL BOBBINS
Multiflange coil bobbins for r.f., i.f.
coils, push-pull solenoids, switching,

timing and reversing circuits, etc., are
now available in any size, shape, 1.D.

or 0.D., and in any quantity from the
Precision Paper Tube Company.

Spirally wound under pressure, these
multiftange bobbins are subjected to
rigid tolerance control to insure strict
adherence to specifications and maxi-
mum winding space. They are said to
possess 15-20% greater strength, yet
are light in weight. Cores are made
from dielectric kraft, fish paper, acetate
or combinations of these papers. For
further information, write to Precision
Paper Tube Co., 2051 W. Charleston
Street, Chicago 47, Ill.

V.H.F. UNIT OSCILLATOR

Capable of producing frequencies
from 50 to 250 mc. over a single con-
tinuous range, the Type 1215-A unit
oscillator is an addition to the unit
line of building-block instruments being
introduced by General Radio Company,
275 Massachusetts Avenue, Cambridge
39, Mass. It can be modulated at both
audio and radio frequencies, and plugs
directly into the previously announced
Type 1203-A unit power supply.

www americanradiohistorv com
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Frequency is read directly from a
6" dial with a calibrated slow-motion
drive. The tuned circuit of this oscil-

lator is a semibutterfly type which has
no sliding contacts. At least 80 milli-
watts can be delivered at any frequency
into a 50-chm load.

ACCELEROMETERS

A series of accelerometers has been
designed by the Gulton Manufacturing
Corporation to meet the need for light-
weight, high sensitivity pickups. Des-
ignated as Glennite series A310, A311
and A312, these units are particularly
useful as general-purpose laboratory
instruments and as transducers.

The three units are mechanically
interchangeable, and are usable over a
wide range of acceleration—from 0.01G
to 500G. They are equipped with quick-
disconnect interchangeable shielded cab-
les four feet in length. For complete
information on these accelerometers,
write for Bulletin A310, available from
the Gulton Manufacturing Corporation,
Metuchen, N. J.

COMPARISON BRIDGE

Designed for production-line opera-
tion but capable of laboratory accuracy,
the Model E-1 comparison bridge pro-

vides a low-cost means of securing uni-
form characteristics in resistors, capa-
citors, and a.f. inductances. It has just
been placed on the market by South-
western Industrial Electronics Co., 2831
Post Oak Road, Houston 19, Texas.
Model E-1 features simplified controls
and an easy-to-read inclined meter,
enabling unskilled operators to check
thousands of components per hour. Five
scales allow components to be matched
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or compared with standards within
limits of 1%, 2.5%, 5%, 109%, and 25%
of full-scale deflection. The 1% scale
may be read accurately to indicate dif-
ferences between components as small
as .1%.

LINE FAULT ANALYZER

Sierra Electronic Corporation, San
Carlos 2, Calif., has announced an ana-
lyzer which is said to eliminate vir-
tually all the time, work and hazard
concerned with locating power line
faults. Operating from any power-
house, transformer bank or substa-

tion, the Model 124 instantly pinpoints

shorts, grounds or open circuits at
ranges of from 1/2 to 200 miles.

This instrument is direct-reading and
simple to operate. It can be attached
quickly and easily to any line, using

regular carrier coupling capacitors.
Tests can be made phase-to-phase or
phase-to-ground. The Model 124 is light-
weight, weatherproof and portable, and
unaffected by change in line spacing.

CHAIN AMPLIFIER

The SKL Model 202C wide-band chain
amplifier has an extended bandwidth
of 1 ke. to 210 me. Twelve GAKS tubes
in a chain ecircuit provide a gain of
20 db uniform within * 1.5 db over
the bandwidth. The rise time of this
new untuned chain amplifier is less
than .0026 microseconds (10% to 90%
amplitude). Input and output imped-
ance is 200 ohms, with a stabilized
power supply preventing fluctuations
of gain due to line voltage changes.

Model 202C has an unusually low
noise figure of 9 db, making it useful
in narrow-band as well as in wide-band
applications. For further information
on this amplifier, address Spencer-Ken-
nedy Laboratories, Inc., Dept. RT, 186
Massachusetts Ave., Cambridge, Mass.

DIODE TESTER

Static characteristics of germanium
and low power selenium diodes, includ-
ing power type germanium diodes, can
be measured with the DModel DT-100
diode tester now available from Tele-

tronics Laboratory, Inc. Inquiries on
this instrument should be addressed to

Dept. RT, Teletronics Laboratory, Inc.,
54 Kinkel Street, Westbury, N. Y.

Separate forward and reverse power
supplies having continuously variable
outputs or preset regulated reverse
potentials permit complete measure-
ments or checks at selected operating
points. The arrangement of controls and
connectors and the circuits employed
provide accurate results with a min-
imum of operations.

“TWIST & TURN" ELBOW
General Precision Laboratory, Inc,
63 Bedford Road, Pleasantville, N. Y.,
has announced an improved “twist &
(Continued on page 27)

SKL WIDE-BAND DISTRIBUTION

SYSTEM FOR TELEVISION

The -SKL- Distribution System provides simultaneous distribu-
tion of up to thirteen television channels, FM signals, and, if
required, broadcast signals. Although the -SKL- system is in-
expensive in initial cost, no effort has been spared to provide
high quality, long lasting, low obsolescence designs and equip-
ment. An unusual feature of the -SKL- system is the Model 212TV
Chain Amplifier. These broadband amplifiers continue to
operate even though a tube fails, which insures the high reli- ~
ability so necessary in such a system. The -SKL- system is de-
signed to have the lowest maintenance cost of any system on
the market today, not only because of the reliability of the
amplifiers which require no tuning or adjustment, but also
because vacuum tubes have been eliminated in all other parts
of the system. Only the -SKL- system can offer the long life,
low obsolescence and low maintenance costs that are required
for the long, profitable operation of distribution systems.
Write today for further information.

Two views of SKL Model

v [} t o . -
?,:2TM°§‘,T°'5’;3' Am,.:;;;ﬁ': Right: Photo of erection of one of the two Horn Antennas at Barre, Yermont,

Cabinet, mounted on a for Vermont Television, Inc. These antennas, having 20 db gain, provide

’(';I;g;'o""pol’fle(bz',?;:;" good signals from WBZ.TV Boston, 140 air miles, and WRGB Schenectady,
Courfelsy vermont Tele- 130 air miles.
vision, Inc.

SPENCER- KENNEDY LABORATORIES, INC.

186 MASSACHUSETTS AVE.,, CAMBRIDGE 39, MASS.

SKL
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FRANCIS J. GAFFNEY, widely known for his work in the
field of mierowave measurement and pulse circuit techniques,
is now director of engineering for the Guided Missiles
Division of the Fairchild Engine and Airplane Corporation,
Wyandanch, L. I., N. Y.; he was formerly general manager
of the Polytechnic Research and Development Company.
During World War II, Mr. Gaffney headed the Test Equip-
ment Group in the MIT Radiation Laboratories.

MARVIN HOBBS, who recently joined Harvey-Wells Elec-
tronics Inc., Southbridge, Mass., as director of engineering,
has been elected vice-president and a member of the board
of directors. From 1950 to 1952, Mr. Hobbs was the Defense
Department member of the Electronics Production Board
and director of the Electronics Division of the Munitions
Board. Prior to 1950, he held various engineering positions
with RCA, Scott, General Motors and Zenith.

LAWRENCE A. HYLAND, discoverer of the principle of
radar detection of aircraft, was elected vice-president in

Traveling-Wave Tube
(Continued from page 14)

them all again at the point of reception.
For radio transmission also, signal
bandwidth must always be limited be-
cause of frequency-space allocations.
At the Bell Telephone Laboratories,
studies are being made regarding the
possibility of long-distance wave guide
transmission of millimeter-wavelength
signals. Because the signal is not ra-
diated in this case, it may be possible
to utilize the full bandwidth capabilities
of these new tubes at some future date.
By use of parallel facilities, the avail-
able frequency space can become vir-
tually unlimited. The old dream of pri-
vate television transmission with long-
distance telephone calls no longer seems
an idle dream.

@
Looking at Tubes

(Continued from page 18)

essary readjustment of the horizontal

is then made.
Much credit should go to those en-

| gineers who have undertaken research
| and development work on such three-

charge of engineering of Bendiz Aviation Corporation. With |

Bendiz since 1937, and a vice president since 1949, Mr.
Hyland will now have charge of the $50,000,000-a-year
engineering program. In 1950 he received the Navy's
highest civilian honor, the Distinguished Public Service
Award, for his contribution to the development of radar.

ANGUS A. MacDONALD was appointed assistant chief
engineer in charge of two-way radio development at the
Communications and Electronics Division of Motorola Ine.,

Chicago, Ill. Prior to joining Metorole, Mr. MacDonald was |

a section manager for Westinghouse Electric Corporation.
Recently he has been responsible for design and develop-
ment of v.h.f. mobile equipment, medium and h.f. point-
to-point transmitters, and broadeast equipment.

DR. ELMER H. SCHULZ has been promoted to director of
research .at the Armour Research Foundation of Illinois
Institute of Technology; he was formerly manager of the
Physics and Electrical Engineering Division. The author of
numerous technical articles, Dv. Schulz has held many high
offices in professional societies, including the presidency
of the National Electronics Conference in 1951. He received
his doctorate at Illinois Tech. in 1946.

GENE B. SPAULDING, previously guidance group engineer
at TEMCO Aircraft Corporation, Dallas, Texas, has been
promoted to superintendent of electronics. At one time an
electronics technician and instructor in the Navy, Mr.
Spaulding was with Luscombe Airplane Corporation before
he joined TEMCO in 1950 as an engineering designer. He
then became supervisor of the electrical, radio and instru-
nient group, and a guidance group engineer in 1952.

RADIO-ELECTRONIC
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pickup-tube color television cameras.

Each camera tube output signal
should correspond in amplitude to the
variations in the brightness, in the
scene, of its respective primary color.
The outputs of the three video pre-
amplifiers may be connected to a high
speed electronic switch, as in the older
dot sequential system, or to a matrix
of amplifiers and attenuators to give
amplitude- and frequency-modulated
signals, as in the NTSC system.

In the dot sequential system, for ex-
ample, the three signals were succes-
sively sampled and commutated at a
frequency of 3.58 me., so that each tube
was coupled to the line amplifier for
approximately .02 gsec. and disconnected
for about .08 esec. This gave an output
signal consisting of a series of pulses
with amplitudes corresponding to the
color and to the brightness of each color.
In etfect, this switching technique has
produced a pulse-amplitude modulated
or PAM signal in which spaces between
the pulses are constant but the ampli-

tude varies. @

CALENDAR
of Gosning Eucnts

JUNE 22-26—American Society for
Engineering Education, University of
Florida, Gainesville, Fla.

AUGUST 19-21 — Western Electronic
Show and Convention, Civic Audito-
rium, San Francisco, Calif.
SEPTEMBER 28-30--Ngtiong! Elee-
tronics Conference, Hotel Sherman,
Chicagoe, 1.
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“SERVOMECHANISM ANALYSIS" by
George J. Thaler and Robert G. Brown.
Published by McGraw-Hill Book Co., |
Ine., 330 W. 42nd Street, New York
36, N. Y. 414 pages. $7.50. |

This text presents the mathematical
and graphical methods developed for
one type of automatic control system
—-=ervomechanisms. The presentation is
from the point of view of analysis, since
the authors believe that analysis must
precede design. Those items which are
basic are treated in considerable detail,
while more specialized topics are dis- |
cussed briefly. |

After an introduction to the basic
principles of the subject and the basic
concepts involved, the mechanics of
applying the Laplace transform are
treated, followed by a discussion of the
equations of physical systems. Chapters
4 through 12 contain the principal tools |
for the analysis and design of servo-
mechanisms. Relay servomechanismsare
then covered, as well as the fundamental
principles of the root-locus method of
analysis.

The appendices, while abbreviated,
contain a good deal of factual informa- |
tion about components not heretofore
assembled in any one book. Numerous
bibliographical references are also in-
cluded.

““TELEVISION RECEIVER DESIGN— |
Monograph 1—L.F. Stages’ by A, G.
W. Uitjens. Published by N. V. Philips’
Gloeilampenfabrieken, Eindhoven, Hol-
land. Distributed in the United States
by Elsevier Press In¢., 1556 East 82nd
Street, New York 28, N. Y. 179 pages.
$4.50.

Part VIIIA in the Philips Technical
Library series of books on electronic
valves, this monograph deals with the
application of the pentode in the if.
section of a superheterodyne receiver |
and the h.f. stages of a TRF receiver.
It is the first of the series which treats
the subject of television receiver design.

Topies covered are: gain and band-
width with two-terminal coupling net-
works; response curve of the complete
amplifier; distortion; gain, bandwidth
and distortion with four-terminal cou-
pling networks; noise; and feedback.
The last chapter shows how the preced-
ing material can be used in designing
circuits for if. amplification in tele-
vision receivers.

Derivations of formulas used in some
parts of the text are given in the ap-
pendices, followed by several tables and
a list of symbol definitions. D |
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New Products I
(Continued from page 25)

turn” elbow for microwave systems.
This X-band component combines the
functions of both a 90° elbow and a I
90° twist section in one compact unit.

It is available in RG 51/U, RG 68/U, |

with arm lengths and terminations to
customers’ specifications.

Representative electrical data are as
follows: VSWR design center—1.03;
maximum VSWR for 400-me. band-
width—1.10; for RG-52/U and RG-67/U
wave guide, maximum VSWR over 10%
bandwidth—1.40, power handling capa-
city—100 kw., peak; for RG-51/U and
RG-68/U, maximum VSWR over 10%
bandwidth—1.30, power handling capac-
ity—>500 kw., peak.

RG 52/U and RG 67/U wave guide, i

MAGNETIC TRANSIENT RECORDER

One-shot or irregular frequency phe-
nomena containing components from
d.c. to 30 ke. can now be recorded
and displayed on an oscilloscope through
the use of the Type 103 magnetic tran-
sient recorder developed by Magne-
Pulse Corporation, 140 Nassau Street,
New York 38, N. Y.

The low frequency characteristic of

| this recorder, which makes possible re-

production of square waveforms with

duration long as 20,000 |

periods
microseconds, is achieved through pulse-
time modulation—the syne pulse per-
mits examination of any portion of a
waveform. Type 103 can be used for
recording Geiger pulses, recording heart |
beats in hospitals, and for various ap-

as

plications in laboratories conducting |
research on radar, television, atomic
phenomena, and computing. @
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24 HOUR
DELIVERY
FROM STOCK!

RELAYS

Our stock of more than a
million relays — in over a
thousand different types
—is the world's largest.
Don’t delay your produc-
tion for want of large or
small quantities of relays
of any type.

Telephone, wire or write
for quotations.

NEW AND MORE
COMPREHENSIVE

‘\\

3
1953 I{a '
RELAY SALES /| @7 . |
CATALOG :

NOW READY

/!
-
g
&y
t:"ﬂl o

Be sure to send
for your copy

Telephone

SEeley 8-4146

833 W. CHICAGO AVE.
DEPT. 8, CHICAGO 22, ILL.
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NEW LITERATURE

PRINTED CIRCUIT COMPONENTS

Printed circuit components designed
for use in television receivers utilizing
intercarrier sound systems and having
picture i.f. and sound i.f. carriers of
45.75 me. and 41.25 me., respectively,
are described in an eight-page booklet
released by the Radio Corporation of
America. It may be obtained on request
from Commercial Engineering, RCA
Tube Department, Harrison, N. J.

Employed in properly designed ecir-
cuits, these printed circuit i.f. compo-
nents feature high gain, full bandpass
response, and excellent skirt sensitivity.
They can provide an over-all sensitivity
of 70 microvolts at 44 me. with accurate
control of the response-curve shape.

TELEMETERING

Bulletin M1710, just published by
The Bristol Company, Waterbury 20,
Conn., contains material on the use of
the company’s Metameter telemetering
instruments for remote recording, in-
dicating, and totalizing of electric va-
riables over distances ranging from a

few feet to many miles. A number of
typical installations in use at generat-
ing stations, on tie lines, and on dis-
patching boards are illustrated and de-
scribed.

Timely information and engineering
data on the subject of modern tele-
metering methods are included in this
bulletin, and The Bristol Company’s
electronic Dynamaster transmitters and
receivers are also described.

ELECTRICAL INSULATIONS

“Quinterra—Quinorgo” is the title
of a 32-page publication just issued by
Johns-Manville. It gives complete in-
formation about these electrical insula-
tions made of purified asbestos . . . why
they were developed, what their charac-
teristics are, and where they may be
used to advantage.

This publication is both a manual of
facts and a descriptive brochure. For
the designer of electrical equipment
there are tables giving test data on
physical and electrical properties. For
the production man there is advice on

HIGH-SPEED ELECTRONIC DIGITAL COMPUTER

SllO“N below is the “ERA 1103”
general-purpose electronic digital
computing system recently announced
by the Engineering Research Associates
Division of Remington Rand Inc., 315
Fourth Avenue, New York 10, N. Y. It
was originally developed for the United
States Government, but commercial mod-
els will be available in 1954,

The computer features: a high-speed
electrostatic storage system with an aec-
cess time of 6 to 10 microseconds; a
medium-speed magnetic drum storage
with a transfer speed of 30,000 words
a second (one word consisting of 36
binary digits) ; and a relatively low-speed
magnetic tape storage of about 200,000
words, with a transfer speed of about
750 words (or 27,000 binary digits) per
second. Any or all of these systems can
be used in a given computation.

High speed operation has been
achieved iu this unit. It will add 16,700

ten-digit numbers in one second, and the
average time for a two-address multipli-
cation is 266 microscconds. The com-
plete unit weighs ten tons, ocecupics a
floor area of about 20’ x 60', and con-
tains 4500 tubes. Marginal checking
during preventive maintenance is em-
ployed to improve reliability.
Input-output equipment consists of a
photoelectric punched paper-tape reader,
a high-speed teletype paper-tape punch,
an electric typewriter, and magnetic tape.
Card readers can also be provided.
Major applications of the “ERA 1103”
include automatic process control, air
trafic control and air defense, aircraft
design and development, general indus-
trial and economic planning, and scien-
tificcmathematical computation. The de-
velopment of this computer represents
a major stride toward the completely
automatic control of industrial processes.

D

An over-all view of the “"ERA 1103 high-speed digital computer.
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application techniques and equipment,
including step-by-step photographie
coverage of methods now in use.

Copies of “Quinterra—Quinorgo” are
available from Johns-Manville, 22 East
40th Street, New York 16, N. Y.

R.F. MEASUREMENY METHODS

Controlled utilization of r.f. power
necessitates accurate methods of mea-
surement. In Circular 536, entitled
““Radio Frequency Power Measure-
ments,” the National Bureau of Stand-
ards presents a comprehensive survey
of the methods currently in use and
a brief discussion of the theoretical
background, practical limitations and
advantages of these methods.

This 16-page circular, which contains
sections on calorimetry, substitution
methods, single-variable devices, two-
variable devices, and directional cou-
plers, may be ordered from the Govern-
ment Printing Office, Washington 25,
D. C., for 15 cents a copy.

MAGNETS

Thomas & Skinner Steel Products
Company, Inc., has released a catalog
which lists its complete line of standard
permanent magnets. Available in Alnico
2, 3 and b, for use in a wide range of
industrial applications, Thomas & Skin-
ner standard magnets may be ordered
from stock to aid designers and engi-
neers who need magnets quickly in
order to produce working models for
experimental purposes, to fulfill mod-
erate production requirements, or to
adapt to a standard application without
tooling delays.

For Standard Magnet Catalog No.
1252, write to Thomas & Skinner Steel
Products Company, Inc., 1180 East 23rd
Street, Indianapelis 5, Indiana.

POLYESTER FILM

Up-to-date information on the phys-
ical, electrical, and chemical properties
of “Mpylar” polyester film—together
with suggested applications—has been
issued by the Film Department of E. I.
du Pont de Nemours & Company. “My-
lar,”” one of the newest products of
Du Pont research, is now being pro-
duced in limited quantities only for
market development purposes.

Bulletin #1-2-53 consists of 17 pages,
complete with charts, diagrams and
tables. Copies may be obtained from
the Du Pont Film Department’s Sales
Development and Technical Service Sec-
tion, Wilmington 98, Delaware.

POLYETHYLENE

Information on the properties, appli-
cations and methods of fabricating
Bakelite polyethylene plastic is set forth
in a revised 24-page booklet published
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by the Bakelite Company, a division of
Union Carbide and Carbon Corporation.
One of the applications of this plastic
is in the sheathing of coaxial wire and
cable widely used for radio, radar and
television installations. As a coating for
copper and steel tubing, polyethylene
prevents external corrosion due to abra-
sion or the mishandling of liquid chem-
icals.

Copies of this booklet may be obtained
by writing to the Bakelite Company,
300 Madison Avenue, New York 17,
N. Y.

PHOTOELECTRIC RECORDER

A two-color, fully illustrated, 12-page
bulletin on photoelectric recorder appli-
cations is available from the General
Electric Company, Schenectady 5, N. Y.

GEA-b6536 describes applications of
the Type CE recorder with seismology,
psychology, textile, metals, fatigue and
research testing equipment; as an aid
in the quick detection of pipeline cor-
rosion; and in development and machin-
ability testing, medical research, light-
intensity study, and paper-machine-
speed measuring. Y

Temperature Controller
(Continued from page 11)

able of operating at an ambient temper-
ature of 110°C. To produce such a unit,
a new approach to the field of barrier
layers was necessitated in order to ob-
tain a rectifier whose reverse resistance
would not vary appreciably with in-
creasing temperatures. A new counter-
electrode composition was also required
in order to prevent melting at hot-spot
temperatures. Solutions to these prob-
lems were obtained after several months
of investigation.

Within the package there was no
room for mounting brackets. As a
result, the components were wrapped
with special thermosetting tape. Ther-
mal conductivity of several potting com-
pounds was investigated, and it was
decided that a potting compound of the
“cold pouring” type was most suitable.
This type provided adequate thermal
conductivity. It was necessary to use
a potting compound which could be
easily handled and did not require high
oven temperature for proper baking;
the life of the components might have
been seriously shortened if exposed to
temperatures of 300°F and higher.

Before final assembly, the unit
appeared as shown in Fig. 1. This pack-
age occupied approximately 34 cubic
inches. Inspection of Fig. 3B suggests
that the package might be made smaller
by eliminating the stepdown trans-
former which supplies power through
the rectifier to the Wheatstone bridge.
Further examination reveals, however,
that for the same sensitivity the resist-
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ance of the temperature-sensitive arms
niust increase to approximately 9200
ohms, and the contrel winding turns
must increase to approximately 9000.
There are several disadvantages to this
increase in resistance which should be
considered. The length and diameter of
a ballast nickel resistance wire needed
to meet the new value of resistance
make this a poor alternative. Winding
9000 turns with an AWG #37 Hi-
temperature insulated magnet wire on a
toroid leads to unreliability in addition
to presenting manufacturing difficulties.
These considerations led to a change in
the original specifications with respect
to the desired package size.

As a result of this development work,
a compact temperature controller was
produced which regulates the tempera-
ture of the load at a specified point to
within =0.08°F and is adjustable over
the range of 130° to 150°F. The initial
warm-up period is approximately 1%
hours; maximum overshoot of controlled
temperature is approximately 3%. The
controlled temperature is in the regula-
tion band within 15 minutes.

Cooperation of the Belcon Rectifier
Division of the Bogue Electric Manu-
facturing Company and the Selenium
Research Corporation in developing the
rectifiers used in this application is
gratefully acknowledged.

B~

|

2063 W. Charleston St.

Mobile FM Radio
(Continued from page 6)

selectivity-determining  elements, is
mounted as a separately replaceable
item. Interchangeability 18 thereby in-
troduced to allow 60-ke¢. channel, 40-ke.
channel, or even narrower-band opera-
tion as desired. In the event split-
channel operations become standard
practice, the alternate- or adjacent-
channel equipment owner need only
replace his if. wave fllter unit to
achieve the desired degree of selec-
tivity.

An r.f. oscillator kit including the
frequency-stabilizing crystal assembly
is provided with the associated trans-
mitter to allow two-frequency opera-
tion. In such operation, the change
from one channel to another is accom-
plished by simple switch action. Crystal
assemblies utilized are of the heated
oven type with thermostat temperature
control.

Tremendous strides have been made
in the radio communications industry
during the last few years. Two-way
radio is now truly mobile—on wings
and wheels. It is no longer a restricted
implement available only to Army,
Navy and police. It has become a tool
of industry and an everyday aid to

citizenry. @

Precision

COIL BOBBINS

because PRECISION Coil Bobbins are quality
controlled you can be sure they’ll improve your
coils all-around. Every PRECISION Coil Bobbin
is precision-engineered to give you:

Greoter Insulation

Better Heat Dissipation
Higher Moisture Resistance
15 ro 20%, Greater Strength
Lighter Weight

More Winding Space

All at lower vnlt cost

PRECISION Coil Bobbins ¢an be designed to your
exact specifications . . .
dielectric Kraft or Fish Paper, Cellulose Acetate
or Combinations. Flanges are supplied plain or
fitted with leads,
embossed to fit any mounting.

any size or shape in

slots, holes flut, recessed or

Send specifications for free sample
and ask ftor mew Arbor list of over 1500 sizes.

Chicago 47, Il

Plant No. 2, 79 Chapel St., Hortford, Conn.

Also Mfrs. of PRECISION Paper Tubes
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New Tubes
(Continued from page 20)

wide-band video amplifiers, and in pas-
sive switching applications.

When used in appropriate circuits,
this tube replaces the iron-core filter
choke in airborne and vehicular elec-
tronic equipment, thus materially re-
ducing the weight and space normally
required for the choke. It is equivalent
in performance to a 12-henry filter
choke of 350 ohms resistance, rated to
carry 100 ma.

U.H.F. Oscillator Triode

Also announced by the Hytron Radio
& Electronics Co., a division of Colum-
bia Broadcasting System, Inec., Danvers,
Mass., is Type 6T4, a u.h.f. oscillator
triode with a small-button miniature
7-pin base and a heater rating of
6.3 v. at 225 amp. When it is used
as an oscillator at 960 me., with
100 d.c. volts on the plate, a useful
power output of 160 mw. can be
obtained. The tube also can be operated
as a Class A amplifier.

TWIN TRIODES FOR IBM COMPUTERS

About 2700 of General Electric Com-
pany’s Type GL-5965 high-perveance
twin triodes are being used in each of

PLANS

INTO

PLASTICS

PRECISION MACHINING
OF ALL THE PLASTICS

including
POLYSTYRENE COPOLYMER 1422
BUTYRATE TEFLON
NYLON KEL-F

PLASTIC FABRICATING

Printloid is equipped for the complete
production of a wide variety of con-
sumer and industrial items in any
quantity. We work with any plastic
material in sheets, rods and tubes.
Die-cutting, deep drawing. stamping,
forming. finishing, and assembling in
our own plant,

PLASTIC PRINTING

LETTERPRESS . . . SILK SCREEN
HOT STAMPING
for Containers, Displays. Dials,
Charts, Machined Parts, Etc.

Ask for brochure illustrating various
plastic products fabricated to specifi-
cation by Printloid.

PRINTLOID, INC.

95 Mercer St., N, Y. 12, N Y,
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the new electronic data processing ma-
chines now being produced by the Inter-
national Business Machines Corpora-
tion. The twin triodes make up nearly
two-thirds of the total complement of
tubes used in the JBM computer, which
is the largest all-purpose computer be-
ing built in quantity—it will make
14,000 mathematical calculations per
second.

Although the Type GL-5965 tube was
first announced last summer, it was
designed in conjunction with IBM engi-
neers and its use in this computer repre-
sents its first major application. It is
used in a wide variety of circuit fune-
tions, an important factor in multitube
equipment in which it is necessary to
control the variety of tubes employed,
and is expected to have wide applica-
tion in other types of computers.

—‘ﬂ@%—

Testing Vacuum Tubes
(Continued from page 16)

meter may read backwards or may
waver unsteadily as one’s hand is
brought near the tube. This can be
eliminated by placing bypass condens-
ers from grid to ground or otherwise
loading the circuit down. Another
source of error may be detected by
switching off the plate voltage and
neting whether or not the microam-
meter reads backwards. With a.c. fil-
ament voltage and low grid bias, the
cathode may swing negative with re-
spect to the grid, resulting in grid
current flow.

Low Emission

Under normal operating conditions,

the end of life of a vacuum tube is de-
termined by loss of emission. Tungsten
filament tubes suffer loss of filament
diameter until they burn open; oxide-
coated cathodes lose emission due to
evaporation of the barium ard poison-
ing from liberated gases; thoriated
tungsten filaments lose emission due to
the evaporation of thorium and also
due to poisoning. Emission capabilities
of cathodes always exceed the static
operating conditions of electrode cur-
rents, so that emissien readings cannot
be taken on a test such as is shown in
Fig. 3A without overheating the elec-
trodes and damaging the tube. The
emission must be read at reduced val-
ues of filament voltage and results cor-
related with normal operating condi-
tiens, or the voltage must be applied
in pulses so that overheating does not
occur. This latter method is better for
weeding out bad tubes and may be per-
formed in a test circuit such as is out-
lined in Fig. 3B. As shown, the grid
and plate are tied together and posi-
tive voltage pulses from the condenser
circuit are applied. Normal filament
voltage is applied, but the condenser
should be charged to a voltage recom-
mended by the tube manufacturer. Ox-
ide coated and thoriated tungsten cath-
ode emission does not saturate at high-
er voltages as does pure tungsten. If
the pulse voltage is too high, oxide-
coated cathodes will spark and be de-
stroyed.

Transconductance

Commercial bridges are available
for measuring the mu and G. of tubes
but are, however, fairly expensive. The
test set of Fig. 3A can be used for

VERSATILE MULTIVIBRATOR
By JOHN M. WILDER

Alhough originally designed as a
training aid, the three.way multi-
vibrator shown schematically in Fig. 1
may be used for any application in
which a choice of waveforms and/or
modes of operation is desired.

With both switches in the downward
position, the circuit operates in the con-
ventional symmetrieal, free-running,
plate-coupled mode. S, grounds the cath-
odes of both ¥V, and ¥F: and connects the
plate of V- to the grid of V.. The symbols
V: and V. refer to the first and second
halves respectively of the dual triode.
S. returns the hottom of R, to ground.

When the unit is employed as a cath-
ode-coupled, free-running multivibrator,
S: should be left in the downward posi-
tion and 8§, moved to the upward posi-
tion. This disconnects the grid of V,
from the plate of V: and connects the
cathode resistor in the circuit.

For either mode of operation, a syn-
chronizing voltage may be applied to
the grid of V, through C,.

For operation of the unit as a trig-
gered or ‘“onc-shot”® multivibrator, S,
and 8. should both be in the upward
position. A positive trigger pulse must
then be applied 1o the grid of ¥, for the

WwWw americanradiohistorv. com

circuit to operate. One cycle of opera-
tion will result from cach pulse applied,
provided that the rate of application of
these pulses does not exceed the natural
frequency of the multivibrator. For the
values given, this frequency will be ap-
proximately 800 cps. ~ @

Fig. l. Schematic of the multivibrator.
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making measurements of this sort if
the engineer wants to take the time to
make them. For a G. measurement, he
should start at a grid bias value ap-
proximately 20% higher than normal,
maintain the plate voltage constant at
its normal value, and read plate cur-
rent. The grid bias is then lowered in
convenient steps and the plate current
. read at each step with the plate volt-
age maintained constant at its normal
value. The slope of the curve of E. vs.
I, at the point of normal current flow
will give the G., measurement, i.e.,

Gm:d(ln)/d(Ee)
The G . of a triode varies proportional-
ly as the one-third power of the plate
current, so the current must be specified
for each value of Gn.

An amplification factor measurement
can be made in much the same way
except that the plate current should be
maintained constant and the plate and
grid voltages varied.

r=d (E,)/d(E.)

It should not be necessary to run
these lengthy tests on all the tubes. If
a few samples of “good” and “bad”
tubes are so tested, enough information
should be acquired to determine if dif-
ferences in G'm or i are the source of
trouble.

When taking these readings, it is well
worth while to compare the values of
grid voltages for the different tubes at
specific values of plate current and
voltage. Tubes whose grids have had
holes burned in them o1 have been
otherwise distorted or damaged will
show up with abnoermally high grid bias
voltage; tubes with low emission may
show up with low grid bias.

Operational Defects

Needless to say, operational defects
in tubes are detected in the equipment
itself. However, since the object is to
disassociate the tube from the equip-
ment in difficulty, some sort of test
unit simulating the operational stage
wherein the tube works is in order.

Low Power Output

Utilizing a self-oscillating or an
amplifier circuit driven by another
oscillator at the maxium frequency for
which the equipment is designed, the
power from the tube may be measured

Photo Credits

3,4,5,6........... Motorola Inc.
7, 8,9. Flexible Metal Hose Mfg. Co.
0L 5e Bogue Electrie Mfg. Co.

12,13....Bell Telephone Labs, Inc.
16....Ecco High Frequency Corp.
18..Radio Corporation of America

JUNE, 1953

in many conventional ways. At the low
frequencies, a properly tuned load
resistor with a vacuum tube voltmeter
across it will suffice: P, - V°R. Some
engineers prefer an ordinary electric
light bulb of the proper wattage with
the base removed for a dummy antenna.
It can be calibrated with a photoelec-
tric cell and milliammeter so as to indi-
cate watts output.

Above 50 mec., more elaborate equip-
ment is required, such as tuning stubs,
water-cooled resistors, and bolometers.

Plate voltage, grid bias, and other
parameters should correspond as near-
ly as possible to those in the equipment.
The feedback from the oscillator, or
grid drive to the amplifier, should be
adjusted so that the rectified grid
drive current corresponds to that in
the equipment. The antenna coupling
should be adjusted so that each tube
draws the same plate current. Thus,
their plate efficiencies may be directly
compared.

Frequency Shift

The amplifier circuit above could
lend itself to checking thermal frequen-
cy shifts in a tube. If the tank circuit
and antenna tuning circuit both have
high @ and are wel! tuned for maxi-
num power output at the beginning of
the test, any large frequency shift will
be accompanied by

enclosed within a cavity—as flashes
within the tube itself.

Conclusion

The above analysis does not, by any
means, include all the tube defects that
are possible, although the major ones
have been discussed—especially the
ones for which an equipment manufac-
turer might most readily test. Nor is
each defect clearly separable. A low
power output tube could very well have
low emission or be gassy—a simple
power output test would not indicate
the specific defect.

It should not be assumed from this
discussion that in equipment problems
it is the tube that is usually at fault.
As a matter of fact, each tube is sub-
jected to most of the tests discussed
here and several more before being
placed in the carton. Allowances should
be made by the equipment designer for
the manufacturing variations in tube
characteristics and, in cases of po-
tentially large orders, “limit” tubes
should be tried in the prototype equip-
ment.

REFERENCES:

1. Flanagan, James L., “Vacuum Tube Testers,"
Electrontes, June, 1952, p. 139.

2. Guthrie, A., and Waperling, R. K., "Vacuum
Equipment and Techniques,” McGraw-Hill
Book Co.. Inc., pp. 139-141.
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areduction in pow-
er output. Similar- ‘
ly, by tuning the
circuit to optimum
for the average of |
several “good” ‘

tubes, the engineer
can determine if
the “bad” ones re-
quire major re-
tuning to achieve |
maximum output.

Sparking

OPHAR

~~WAXES
. COMPOUNDS

The more seri-
ously defective
tubes showing
sparking and in-
termittent shorts
can be picked up
on the static test
set, especially if
the tube is tapped
gently while the
voltages are ap-
plied. However,the
most severe oper-
ation is in the os-
cillator or ampli-
fier circuit, and at
this time any such
phenomena can be
observed as insta-
bility in the plate
current meter, or
-—if the tube is not
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Zophar waxes, resins and compounds
to impregnate, dip, seal, embed, or pot,
electronic and electrical equipment or
components of all types; radio, tele-
vision, efc.

Cold flows from 100°F, to 285°F.
Special waxes non-cracking at —76°F.

Compounds meeting Government speci-
fications, plain or fungus resistant.

Let us help you with your engineering
problems.

ZOPHAR MILLS, INc.

112-130 26th Street,
Brooklyn 32, N. Y.
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CINCINNATI IRE TV CONFERENCE

Highlights of the nine technical papers presented in Cincinnati

at the Seventh Annual Spring Technical Conference on Television.

ference on Television, sponsored by

the Cincinnati Section, IRE, in coop-
eration with the Professional Group on
Broadcast and Television Receivers, was
held in Cincinnati on April 18. Paid
registrations totaled 328, in spite of
bad weather.

Given below is a brief abstract of
each of the nine technical papers pre-
sented at the Conference.

TIIE ANNTUAL Spring Technical Con-

TELEVISION AND THE BELL SYSTEM,
David Younger, American Telephone
and Telegraph Company

The Bell system had 35,000 channel
miles of television networks in opera-
tion the first of this year, permitting
93% of set owners in the United States
to have network programs available.
Approximate cost of a coast-to-coast TV
relay circuit for a half-hour program is
$600. Synchronization between sight and
sound in TV relaying is held to within
60 microseconds.

Coming improvements include the use
of amplifiers of much greater bandwidth
and closer spacings on the coax lines to
triple the number of telephone circuits
which can be provided. A new micro-
wave system is under development which
will operate at 6000 me. instead of the
present 4000 me. Work is also progress-
ing on wide-band transmission through
wave guides over long distances.

A 12-KW.U.H.F. TELEVISION TRANS-
MITTER, F. J. Bias, (General Electric
Company

The General Electric Company is cur-
rently offering a uw.h.f. TV transmitter
which has an output of 12 kw, When
used with a five-bay helical antenna,
an effective radiated power of 300 kw.
can be obtained.

Specially designed water-cooled linear
klystren amplifiers are used to provide
the 12-kw. output. The cathode is of the
“hombarded type,” and is stabilized by
feedback to provide the proper operat-
ing temperature. The life of this cathode
is expected to approach 10,000 hours,
and may be replaced when it fails.

SELECTION AND AMPLIFICATION OF
U.H.F. TV SIGNALS, W. P. Beothroyd
and J. Waring, Philco Corporation

A study of the uw.h.f. allocation plan
has resulted in certain fundamental re-
quirements for u.h.f. tuner design with
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respect to such factors as selectivity,
intermodulation, and local oscillator
radiation.

A passive preselector has been de-
signed giving an image rejection of
more than 40 db over the entire u.h.f.
band and an i.f. signal rejection of over
60 db. An r.f. amplifier may be used in
place of the passive preselector, al-
though this presents many problems,.
Three factors that must be considered
are noise figure, gain and selectivity.

A crystal mixer appears to give the
best noise figure performance, and has
been chosen along with a passive pre-
selector tuner. The required selectivity
calls for a double-tuned preselector. The
unit which has been designed and de-
veloped has a noise figure of 12-13 db,
and adequate selectivity for future field
conditions.

TRANSIENT CONSIDERATIONS IN
THE NTSC COLOR SYSTEM, Bernard S.
Parmet, Motorola Inc.

By means of a detailed analysis, it
is possible to calculate the adjustment
of filters and channel specifications ac-
curately in color TV systems. The tran-
sient response of both the luminance
and chrominance channels is related to
their respective bandwidths and cutoff
frequencies.

DESIGN OF TV RECEIVERS USING
NONSYNCHRONOUS POWER, George
D. Hulst, Allen B. Du Mont Labora-
tories, Inc.

TV receivers that are to receive U. S.
standard broadeasts and to utilize 50-
cvele or other nonsynehronous power
sources require special design consid-
erations to minimize interaction effects
in the picture. The principal source of
interference is the power transformer.

Copper banding is praetical and ef-
fective in minimizing magnetic radia-
tion, but is not sufficient. The trans-
former positioning is critical, and after
a long series of tests, a location was
found which reduced undesirable effects
to well below an acceptable minimum,

APPROACH TO MECHANIZED AS-
SEMBLY OF ELECTRONIC EQUIPMENT
APPLICABLE TO TV RECEIVERS, R. F.
Newton and L. K. Lee, Stanford Re-
search Institute

Engineers at Stanford have developed
equipment and techniques for mounting
components on a printed circuit sub-
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assembly automatically, so that the
whole assembly can be dip-soldered.
Such a system represents a big step
towards the completely automatic fac-
tory, with the advantages of increased
uniformity and reliability, greater pro-
duction per man-hour, ete.

The base pattern may be produced by
spraying, etching, or embossing.

USE OF ELECTRONIC *“MASKING” IN
COLOR TV, R. P. Burr, Hazeltine Cor-
poration

In most subtractive color processes
for color transparencies, there is some
cross-coupling between the various col-
ors. When transmitting a color trans-
parency image over a color TV system,
it is possible to devise an electrical net-
work to remove this cross-coupling par-
tially, if the film characteristics are
known. In some cases, this will improve
the appearance of the reproduced image.

A FOUR-GUN TUBE FOR COLOR TV
RECEIVERS, John L. Rennick and
Charles H. Heuer, Zenith Radio Corpo-

ration

A four-gun tube with proper asso-
ciated circuitry may produce better
color pictures than the conventional
three-gun type. The fourth gun and
associated phosphor is for black and
white. The tube contains the familiar
shadow mask assembly with its pattern
of holes, while the phosphor cluster cor-
responding to each hole consists of four
dots: red, blue, green and white.

Several experimental tubes of this
type have been manufactured and have
given results substantially as expected.

OPTIMUM UTILIZATION OF THE R.F.

CHANNEL FOR COLOR TV, R. D. Kell
and A. C. Schroeder, Radio Corporation

of America

The subjective aspects of color vision
are utilized in the proposed color TV
standards to keep the information to
be transmitted to a minimum, For ex-
ample, the eye eannot distinguish fine
detail in color, thus reducing the amount
of information needed. The only color
information needed involves hue and
saturation; brightness is essentially a
black and white characteristic. Thus,
only the three characteristics of bright-
ness, hue and saturation need be trans-
mitted. A subcarrier is introduced to
carry the color information as phase
and amplitude modulations. @~
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ADVANCE! Raise your

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
—in manufacturing, broadcasting, television, communica-
tions,radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN
Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive ‘“Spare-
time Work’' Lessons which will enable you to earn extra
money servicing neighbors' and friends’' Radio and Tele-
vision receivers, appliances, etc.

-

T.R.F. Receiver

Signal Generator Audio Oscillator

National Schools Training is All-Embracing
National Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day'! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service o Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING

You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lessontexts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!
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RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD
HOME TRAINING prOlN

earning power-learn
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receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No exira
charges.

FREE! RADIO-TV BOOK
AND SAMPLE LESSON!
Send today for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we’ll
answer by return

airmail.
APPROVED FOR
VETRANS | g
NON-VETERANS | Resident and
Home Study
Check coupon below Courses Offered!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905
INCANADA: 193 E.HASTINGS STREET,VANCOUVER.B.C.

FIND OUT NOW—MAIL COUPON TODAYI

| NATIONAL SCHOOLS, Dept. RH-63 Mail in envelope |
] 4000 South Figueroa Street ;;sft’glsﬁﬁ',' |
1 Los Angeles 37, California ' |
| Send FREE Radio-TV Electronics book and FREE sam- |
0 ple lesson. I understand no salesman will call on me.
| NAME_ AGE. |
| ADDRESS |
| city ZONE __STATE. 1
| [J Check here if released {rom service less than 4 years ago. i
[0 Check here if interested in Resident School Training.
b o ey o e | e e e s
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Now... One Name...One Source...
for Top Quality TV Hardware !

ONLY TELCO STAND-OFFS

HAVE & DISTINCT ADVANTAGES

" P roo* "
S"‘%‘:hteads

TELCO mcans Television Hardware . . .
hundreds of finest quality items needed
for TV installation. Here's everything
you need in antenna mounts; also every
type of antenna, both UHF and VHF
and more real value for your money
than ever before. Ask your parts
distributor about TELCO . . . he's

got these money-saving products.

TELCO No. B642
UNIVERSAL UHF LIGHTNING ARRESTOR
This one arrestor fits all ewin leads,
mounts anywhere. UL approved,
Hi-dielectric bakelite, All hardware
included, List $1.25

OVER 135 MILLION TELCO STAND-OFFS NOW IN USE

Finest Polyethylene Insert

Smooth, Rounded Bracket Slots . . . Never Cut Strap‘
29 Telco Stand-Off Styles Available

The Strongest Stand-Offs Ever Made

WRITE TODAY for your free copy, new TELCO Catalog TELCO UHF WISHBONE BUTTERFLY ANTENNA
Newest design for all-channel receprion,
TELE qulas l o N V!E-'NAER oW S(BORED 'Al F GS. c 0 * Tested and proved best in actual UHF areas.
TAYLOR A v RO s Lo Highly directional. Rugged aluminum
pivision 0f GENERAL CEMENT MANUFACTURING CO. construction. low wind resistance.

No. 8965 Telco Wishbone Butterfly Antenna.
Single Bay with Tie Bar. List $7.75

20 RADIO & TELEVISION NEWS
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SYLVAN A. WOLIN & ASSOCIATES

In capacitors, your best bet,

vour best buy, is

¢ PYRAMID

PYRAMID ELECTRIC COMPANY
NORTH BERGEN, NEW JERSEY

Write for free literature

www americanradiohistorv com
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get all TV station

r_ h T e -
'.".: g ERRt s T -

now

) VEEDX )
C/%W/Z//d C /% oI

. IN DESIGN
fl nest IN CONSTRUCTION

IN PERFORMANCE

ANTENMA
ROTATOR

.
.

A PRODUCT Of ‘ﬂm ELECTRONICS 1INC.

KOCKvItLE CONNECTICUT
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PREDICTION

THE VEE-D-X ROTATOR WILL SOON BE
THE NATION'S BEST SELLER!

Seeing is Believing !
Study this cutaway view. See for

yourself why it is truly the finest
of all rotators.

THE MAGNIFICENT DECORATOR
STYLED CONTROL CONSOLE

Here is the periect companion to the finest of
all rotators. The unique fingertip-agtion control
operates with a convenient downward pressure
that completely eiiminates any need to hold
console to prevent its sliding. It is engineered
ior instantaneous clockwise and counterclockwise
action. Its easy-to-read dial gives both compass
and numerical points. Available in two popular
colors: Heather Green lor light colored cabinets,
Cordovan Mahogany for dark.

June, 1953

This forecast is not given lightly — nor do we expect it to be accepted
lightly. It is backed by sound business reasoning and the awareness that
VEE-D-X engineering, in collaboration with other world famous manu-
facturers, have jointly produced the finest of all rotators. It is so far in
advance of anything on the market that a comparison with existing ro-
tators will only serve to substantiate these {(not lightly given) claims.

Many months of research, planning and testing were spent on the VEE-
D-X Rotator. Its many exclusive and precision incorporated features
assure pin-point accuracy and complete dependability under all weather
conditions. The VEE-D-X Rotator is precision made for precision per-
formance — designed to provide TV reception at its very best.

VEE-D-X OFFERS YOU RIGHT NOW ALL THE FEATURES
YOU'VE DREAMED OF IN A FINE ROTATOR

PRECISION-BUILT—The VEE-D-X Antenna
Rotator is built with the same precision
with which it was engineered. Nothing
has been spared in quality construction
to provide the utmost in dependability
and long trouble-free operation.
ADVANCED STYLING — Streamlined case
design — better looking, less wind resist-
ance.

FINEST GEARING OF ANY ROTATOR —

Unique. Compact. Efficient. The self-
contained, flanged spur gear train of the
VEE-D-X Rotator puts it in a class by
itself. Flanged reinforced gear teeth can-
not be stripped. Designed and developed
in cooperation with world famous small
gear specialists. It provides most depend-
able performance under all conditions.

BALANCED MOUNTING — In-line (axial)
mounting. Relieves strain on mast and
guy wires. Equalized load distribution—
no cumbersome off set—improved rooftop
appearance,

WEATHER-RESISTANT FINISH—Entire unit is
completely finished with new weather-
resistant Luster-On #15 that meets rigid
Army Signal Corps specifications. Stays
bright—will not corrode.

FINEST MAST CLAMPS OF ANY ROTATOR —
The positive three jaw chuck-type mast
clamp is a VEE-D-X feature that pro-
vides simplest installation and the larg-
est clamping surface of any rotator.

POSITIVE MAST ALIGNMENT — Is assured
with built-in, self-centering mast guides
both top and bottom.

FAST, EASY LINE CONNECTIONS—Accom-
modate four wire line. Exclusive snap-in
cover, slides into place =—no screws to
drop when installing.

www americanradiohistorv .com

FULL 365 DEGREE TRAVERSE — Eliminates
necessity of reversing rotation at critical
points at end of normal 360 degree tra-
verse.

POSITIVE ANTENNA BRAKE—No over trav-
el, assures pin-point accuracy the mo-
ment control actuator is released.

EXTREMELY POWERFUL — Will support a
load of over 200 pounds—thereby elim
inating any need for the extra expense
of an auxiliary thrust bearing.

GUYED AT TOP-—Three guy ring lugs are
cast as an integral part of the case for
maximum strength. Spaced 120 degrees
apart—permits three or four wire guying.

DECORATOR STYLED CONTROL CONSOLE —
Smaller, more compact, more beautiful
than any other. Unique control actuator.
Dial gives both compass and numerical
reference points. Plastic case in choice
of beautiful decorator colors — Heather
Green or Cordovan Mahogany.
ACCURATE COMPASS INDICATION AT ALl
TIMES — No screw driver adjustment re-
quired to compensate for voltage fuctu-
ation.

FACTORY TESTED AND GUARANTEED—Every
Rotator and Control Console is thor-
oughly tested electrically and mechan-
ically and fully guaranteed.

Write For Literature !

1

1 LaPointe Electronics Inc. :
: Rockville, Connecticut :
] L}
§ Mail ___ copies of Rotator literature. .
: Name :
1 [ ]
1 Street ¥
1 1
: City Zone ... State ... 1
'-------------------------!

~N
w
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For sound trucks - parades
carnivals « resorts « busses
: outdoor meetings

ECONOMICAL
MOBILE
AMPLIFIERS

MODEL E-25MP

Newcomb mobile amplifiers are carefully built for
the rugged conditions of mobile use and to de-
liver consistently the top quality performance you
expect from any Newcomb amplifier. Dollar for
dollor they give you more good service, mare
convenient operotionol feotures ond more all
around, long-time sotisfaction.

MODEL E-25MP delivers 25 watts from either 6 volt
bottery or 117 A.C. It has a standby switch, sep-
arate power and phono switches and inputs for 2
mikes and 1 phono. Heavy duty plugs. 2000 volt
hermetically sealed buffer condenser. Phose tor.
rection capacitator for phono motor.

MODEL E-25M is the same amplifier without phono
top.

MODEL E-10M is a rugged, low cost, 10 watt unit
olso for either bottery or A.C. power, Has stondby
switch, inputs for 1 mike, 1 phono. Speciol mount-
ing simplifies installation and removal.

AUDIO PRODUCTS CO.

Dept. F, 6824 Lexington Ave., Hollywood 38, Calif.
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HENRY F. ARGENTO has been appointed
viee-president and general manager
of Raytheon Televi-
sion and Radio Cor-
poration, Chicago
subsidiary of Ray-
theon Manufactur-
ing Co.

He has been with
the company since
1932 and has most
recently served as
assistant vice-president and assistant
manager of the company’'s power tube
division. He entered business as a
research engineer at the Radio Fire-
quency Laboratory in Boonton, N. J.
in 1931 and a year later joined Ray-
theon where he engaged in test work
in the receiving tube division at New-
ton, MNassachusetts.

*x ® ®
ALLEN B. DU MONT LABORATORIES,
INC. has opened a new plant for the
manufacture of cathode-ray instru-
ments for industrial and defense use.
It is located at 760 Bloomfictd Avenue
in the Allwood section of Clifton, New
Jersey . . . GENERAL |INSTRUMENT
CORPORATION has acquired a fourth
plant in its current expansion pro-
gram, The new facility is located in
Danielson, Conn. and will be used for
assembly work . . . U.S. WIRE & CABLE
CORP. has moved into a modern plant
at Progress Avenue and Monroe Sireect
in Union, N. J. The new plant will per-
mit the firm to triple its production of
all types of wire for radio. television.
and clectronics . . . THE POLARAD
ELECTRONICS CORP. has acquired 20,-
000 square feet of manufacturing
space in a newly constructed building
at 2 Franklin Ave.. Brooklvn, N. Y.
Research and development activities
as well as production line facilities can
be accommodated at the new location

. PIONEER ELECTRONICS CORP. of
Santa Monica is building a new plant
for the manutacture of television pic-
ture tubes. The new factory will have
30.000 square feet of enclosed space
and 20.000 square feet of paved ground
for parking, loading, and potential ex-
pansion . . . ALPRODCO, INC. of Dub-
lin, Georgia has announced plans for
the construction of a new building. The
new structure will have 10.000 square
feet of floor space ... EMERSON
RADIO AND PHONOGRAPH CORPORA-
TION has taken title to the ten-story
building located at 524 West 231d
Street, New York City. It will be used
as administrative and engincering
headquarters for the radio and televi-
sion firm . . . RADIO CITY PRODUCTS

| €0. has leased a 2% acre tract of land

at Easton, Pa. and will erect a new
one-story manufacturing plant to ad-

www americanradiohisetorv com

join their present production center.
An additional 13,000 square feet of
produetion areca will thus be available

. WESTINGHOUSE ELECTRIC CORP.
has dedicated two new tube plants, in
Elmira and Bath, New York. The EI-
mira plant produces TV picture tubes.
power tubes for transmitters and elee-
tronic devices, and x-ray tubes. The
Bath plant is making some 60 types

of small receiving tubes . . . ROHN
MANUFACTURING CO., tower and
tower accessory maker, has a new

mailing address
Bellevue, Pcoria,
*

116 Limestone,
Illinois.
* *
HARRY C. CRAWFORD has been elected
president of Radiart Corporation, re-
placing L. K. Wild-
berg in the post.

Mr. Crawford has
been associared
with  Corunell-Dubi-
lier and Radiart for
the past eight vears
as works manager
as well as comp-
troller and assistant
treasurer for hoth the afliliated firms.

Before joining C-D and its subsidi-
ary he was an industrial engincer with
Douglus Aircraft and spent five years
as vice-president and sales manager
of International Piston Ring Co.,
joining that firm from Thonipson
Products where he served twenty
vears as business manager of the
automotive parts replacement divi-
sion. He will make his headquarters
in Cleveland.

* * *

CAMPBELL RUTLEDGE, JR. has bheen
named to the newlv-created post of
assistant general manager of the elec-
trical products division of Corning
Gluss Works, and FORREST E. BEHM,
JR. is the new manager of the divi-
sion's Pressware Plant which produces
television bulbs . . . JOHN F. QUIRK
has assumed the duties of director of
purchases for the five outlets of Fed-

erated Purchaser, Inc. . . . General
Precision Laboratory, Inc. has ap-
pointed NATHANIEL M. MARSHALL

manager of television equipment sales.
Ile has been with the firm since 1950
... € KENNETH HERSEY is the new
sales manager of the downtown sound
department of Hudson Rudio & Tele-
vision Corp. of New York City, He will
make his headquarters at 212 Fulton
Street . . . THOMPSON H. MITCHELL
has been e¢lected president of RCA
Communications, Inc., succeeding H. C.
INGLES who retired recently . ..

JEROME M. HOLLANDER, formerly asso-
ciated with Allen B. Du Monit Labora-
tories, Inc., has been appointed senior
cngineer of Radio City Products Com-
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TRAINING TO FIT YOU
FOR THE BETTER PAY JOBS

Thousands of new Jobs will open up right
in your own state. now that the govern-
ment has lifted restrictions on new TV
stations. My simple, successful methods
huve helped hundreds of men — most of
them with NO PREVIOUS TRAINING —
find places in America’s booming TELE-
VISION and Electrunics industries. You
tor cun get the success and happlhess
yYou always wanted out of life within
months . . . studying at home . .. as 1|
train you to hecome o full-Aedged TV
THCHNICIAN. Many of my students make
as much as 3235.00 a week repalring
Radio-TV sets In thelr spare time while
learning . . . puy their entire tralning al-
most from the very heginning from spare
time earninks . start their own profit-
able service business.

But 1 dun't stop after 1 qualify you as a
TV Techniclan . . . although right there
you can choose from amonyg dJdozens of
fascinating carvers! | contlnue te train
you — AT NO EXTRA COST — to yuallfy
for even better pay In the BETTER JOBS
that demand FCC licenses, with my . . .

FREE FCC COACHING COURSE

PREPARES YOU AT HOME FOR YOUR
FCC LICENSE.

THE BEST JOBS IN TV ANO RADIO
REQUIRE AN FCC LICENSE.
v

Given at NO EXTRA COST :zfter
Theory and Practice is completed.

No W! ADVANCED

FM-TV TRAINING

previous Armed Forces or

1f vou htve
civilian radio experience—imy ADVANCED
COURSE cun save vou mouths of training.

Full theory and practicud training . . .
complete with kits, incltuding BIG SCREEN
TV RECEIVER and FREE FCC Livense

Coaehing Course.
EMPLOYMENT

FRE ASSISTANCE

My vocationnl adviser will help you ob-
win a guod-paying jJob in the locality of
your choice.

June, 1953

WL-RES
UP TO

in.

N i

Leonard C. Lan B.S., M.A,
President of Radl.o “Televiston
Training Association. Exece. Dir.

of Plerce School of Radio and i
Television.

MORE vaLue!

YOU GET A ROUND TRIP TO

NEW YORK CITY
AT NO EXTRA COST

FROM ANYWHERE IN THE U.S. OR CANADA
— I pay your way to New York and return,
PLUS 2 FREE weeks, 50 hours of advanced
instruction and shop training at the PIERCE
SCHOOL OF RADIO & TELEVISION. You
use modern electronics equipment, includ-
ing student-operated TV and Radlo statlons.
You gO hehind the scenes of New YoOrk's
big Radlo-TV centers, to study first hand.
And I glive you aill this AT NO EXTRA
COST! (Applies to complete Radio-TV course
only.y
Only RTTA mahkes this amazing offer.

(

RADIO-TELEVISION TRAINING ASSOCIATION'

1629 Broadway, Radio City Station, New York City 19, N. Y.
LICENSED BY THE STATE OF NEW YORK

VETERANS!GS

= -

| GIVE YOU

MORE coviement D,

TO TRAIN YOU BETTER

Set up your own home laboratory with the
15 BIG TV-Radlo kits we send you, You
build AND KEEP your own complete BIG
SCREEN TV RECEIVER, Super-Het Radio
Recelver, R.F. Signal Generator, Combina-
tlon Voltmeter+ Ammeter- Ohmmeter, C-W
Telephone Receiver, AC-DC Power Supply.
Everything is furnished complete, including
all tubes, plus big TV picture

GRADUATES GOOD PAYING JOBS

“*Thanks to Yyour training, 1
ualified for a good Job as a
ecelver Tester at Federal Tele-

phone and Radio.’ ;
- r.ul Frank Seier

“I'm making good money in my
own business, repairing and in-
stailing radio and T Bet8 =
thanks to your training.'

Irwin Polansky

**Your excellent instruction helped
me get My present job 4as an
airport radio mechanic for Ameri-
can Airlines. — Eugene K. Basko

bt e V| niwn;'l ateful to your
training which helped me get my
resent fine position as Assistant
arts Manager.'' <

— Norman Weston .

Many others working at NEC, RCA, CPS,
DuMont, Philco, Emerson, Admiral and
other leading firms,

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW

G.l.

BILL! If discharged after June 27,

1950 — CHECK COUPON BELOW!

Also approved for RESIDENT TRAINING

MAIL COUPON TODA

BOTH FREE! New
Illustrated Book
and Sample
Lesson. Learn
How My
Simple
Methods
Make
Success
Easy!

lLeonar

New York
Dear Mr,

ONEY in

Liane:
§AMI'LE LESSON that will show me how I can make BIG
1 AN

bbllg.ntlun and no satesiman will
(PLEASE PRINT PLAINLY}

in New York City ... qualifies you for
full subsistence allowance up to $160
per month.

Lane. President

Mr.

RADI10O- TLI,L\ ISIOV TRAINING ASSOCIATION
1629 Broadway.
18. N

Radio City Station
Y. Dept. T-8

Mail me your NEW FREFE BOOK and

understand 1 under no

cul

EVISION. 1 am

choice:

DHumoStudy
- ae T oas G s oas D GED N NS

Nime Age

;\ddro_as

City ~Zone  sute

1 am |n1eres:ml In: O Radio-TV O Advanced FM-TV,
VETERA If qualified under new G.I. Bill, check your

O Resident Study.
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DOUBLE “0”
UHF ANTENNA

UHF stations are springing up

all across the country. Demand |

is terrific. Start right with a L__L, ‘
performance antenna that can't %

1

give you ‘‘customer headaches.” i

NOT ONLY IN PORTLAND BUT ALL OVER THE
COUNTRY THE DOUBLE-O CONSISTENTLY
GIVES THE BEST PERFORMANCE. Thousands in
use in Arkansas, Maine, Massachusetts, New Jersey,
Wisconsin, Pennsylvania—and all other UHF areas.
The Best Performer PLUS

SIMPLICITY . .. NO ELECTRICAL OR MECHANICAL BREAKDOWNS

PZ&((’ ECONOMY . ..simple, tough aluminum construction
means low price, no maintenance, long life.

P[é(f’ RUGGED CONSTRUCTION . . .simplicity of design avoids
fragile, expensive insulators, no chance of electrical or mechanical
breakdown. Supported at current node (ground potential).

' P[&(f’ APPEARANCE...n0 more monstrosities on the roof...just
simple, attractive...perfect Double-O.

/’lb(f' INSTALLATION . .. no more “servicemen’s nightmares”. ..
Double-O is a serviceman’s dream...comes completely assembled,
just a “U” clamp to tighten, no “adjustments”’

It's the DOUBLE-O for PERFECT ULTRA VISION,,. ACT NOW
AND BE READY WITH A UHF ANTENNA THAT
NEEDS TO BE SOLD JUST ONCE.

List Price $3.49

RYTEL ELECTRONICS MFG. CO.
| 9820 lrwin Avenve * Inglewood, California

Also connector clips, impedance
matches, tube reactivators, tube-pull-
ers, etc. Over 800 Rytel distributors in
the United States. Write for further
information.

Represented in Conodo by:

NORRIS BURGESS CO.
571 Yonge St., Toronto, Conaoda
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pany . . . Littelfuse, Inc. of Chicago
has named H. A. TRIPLETT research di-
rector for the firm . .. DONALD A.
STEWART is the new distribution man-
ager for the television transmitter di-
vision of Alien B. Du Mont Labora-
tories, Inc.

PAUL W. TANNER is the new general
sales manager of the radio and tele-
vision division of
Arvin Industries,
Inc.

He succeeds Ray-
mond P. Spellman
who has requested
a less demanding
assignment because
of a recent serious
illness. Mr. Spell-
man's new duties will enable him to
contribute from his long experience
and wide acquaintance to the com-
pany's sales and marketing problems.

The new sales manager is a twenty-
vear veteran with the company, hav-
ing joined Arvin upon his graduation
from Indiana University in 1933. Since
1949 Mr. Tanner has served as mer-
chandising manager of the radio and
TV division of the company.

*

GENERAL ELECTRIC COMPANY has
changed the name of its receiver de-
partment to the radio and television
department as being more descriptive
of the nature of the work heing done
.. . ACCURATE ELECTRONICS CORP,
1312 Ontario Street, Cleveland 13, Ohio
has been formed to manufacture com-
ponents for original equipment and
jobbers in the radio, television, and
electronic industry. Jos. F. Sevbold,
formerly product design engineer for
RADIART CORP., is the organizer and
president of the new firm . . . FREED
RADIO CORPORATION has changed its
corporate name to FREED ELECTRONICS
AND CONTROLS CORPORATION. The
new name more nearly reflects the
scope of the company's business. hence
the change ... UNIFORM TUBES of
Collegevilie 2. Pa., has been incor-
porated and will henceforth be known
as UNIFORM TUBES, INC. Albert H
Mainwaring is president and chairman
of the board . . . BRENNA & BROWNE,
a manufacturers’ representative firm
with headquarters in Honolulu, has
been formed by Dr. Burton Browne
head of Buriton Browne Advertising,
and Lennie Brenna. Mr. Brenna is an
engineering graduate of the Univer-
sity of Minnesota and well-known in
Hawaii. He will head the Honolulu
operation. Dr. Brown will handle the
stateside affairs of the firm from his
oflice at 619 N. Michigan, Chicago.
* * *

RTMA reports that total television and
radio set production for 1952 was
valued at nearly $1.3 billion at the
factory level. The manufacturers’
value of all radio-TV receivers pro-
duced during the year was estimated
as $1,298,847.000 by the Association.

The 1952 dollar volume was based
on an estimated production of 6,096,279

(Continued on page 139)
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‘PRE-FAB’

TUNERS

OLLINS, . =",

and

AUDIO PRODUCTS CO.

Collins Audio Products Co. is in no way
affiliated with Collins Radio Co.

FM Tuner Kit

The FM-11 tuner is available in kit form with
the IF Amplifier mounted in the chassis, wired
and tested by us. You mount the completed
RF Tuning Unit and power supply, then ofter
some simple ‘wiring, it's oll set to operote.
11 tubes: 6J6 RF amp, 6AGS5 converter, 6C4
oscillator, 6BA6 15t IF, (2) 6AUS 2nd and 3rd
IF, (2) 6AUS 6AL5S discriminator,
6AL7-GT double tuning eye, 5Y3-GT rectifier.
Sensitivity & to 10 microvolts, less than %2 of
1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dimensions: 125"
wide, 8" deep, 7' high. lllustrated manual
supplied. Shipping weight 14 Ibs.

limiters,

51525

The best for FM. The most sensitive ond most
selective type of “front end” on the market
6 to 10 microvolts sensitivity. Image ratio 500
to 1. )6 tuned RF stage, 6AG5 converter,

FMF-3 Tuning Unit

6C4 oscillator, Permeability tuned, stoble and
drift-free. Chassis plate measures 81/2" ' x4V2'*
In combination with the IF.6 amplifier, the
highest order of sensitivity on FM can be at-
toined. Tubes included as well as schematic
Shipping
$3.85

and instructions. Draws 30 ma.
weight FMF.3: 2V2 Ibs. Dial availoble

RD-1C Tuner & Dial

Two ALL NEW Complete Kits for

Every High-Fidelity Need

Eoch Collins Tuner Kit is complete
with punched chossis, tubes, power
transformer, power supply compo-
nents, ‘hordware, diol assembly
knobs,
well as the completed sub-assem-

tuning eye, wire, et¢., os
blies: FM tuning units, AM tuning
units, IF omplifiers, etc., where ap-
plicable. Since all these sub.assem.
blies are wired, tested and aligned
at the factery, Collins Pre-Fab Kits
are easily ossembled even without
technical knowledge. The end re-
sult is o fine, high quality, high
fidelity instrument at often less than
half the cost — becouse you helped
make ‘it and bought it direct from
the factory. Bring your present re-
producing system up to date with
a new Collins Tuner.

Selected Basic Components For Special

. T . . rﬂﬁ-ﬂ

|l1”Hl=£r.[
—_————T v Y **
$1975

A remorkable value! 6 tubes are used in the
IF amplifier: 4BA6 1st IF, (2) 6AUS 2nd and
3ed 1F's, (2) 6AUS limiters and 6ALS discrimi-
nator, High gain, wide-band response (200
KC) for highest fidelity. 20 1o 20,000 cycles.
Distortion less than V2 of 1%. Draws 40 ma
220 volts. Chassis plate dimensions:
11-5/16"x2V2 Shipping weight: 3 Ibs.

IF-6 Amplifier

528 |

P.O. Box 368, Wesifield, N. J.
Tel. WEstfield 2-4390

FM Tuner Kit

The original 15 tube deluxe FM/AM
pre-fab kit redesigned on a smoller
chassis. The tuner now measures 14"
wide by 12" deep by 7'2" high. This
attractive new front and dial assembly
opens up new applications where space
is at a premium. Kit includes every-
thing necessary to put it inta opera-
tion—punched chassis, tubes, wired and
aligned components, power supply,
hardware, etc. Kit comprises FMF.3
tuning unit, IF-6 amplifier, AM-4 AM
tuning unit, mogic, eye assembly and
complete instructions. All tubes includ-
ed. Shipping weight 19 |lbs.

Applications

-—

AM-4Tuning Unit

52450

Tops in AM superhet performonce! A 3.gang
tuning condenser gives 3 tuned stages with
high sensitivity ond selectivity. Assembly is
completely wired, tested and ofigned ready
for immediote use. Frequency coverage 540
KC to 1650 KC at a sensitivity of 5 micro-
volts. Tubes 6BASé6 RF amplifier; 4BES con-
verter; 6BAS IF amplifier and 6ATé detector.
Draws 30 ma 220 volts. Mounts on a chas-
sis plate measuring 4'x734"". Ship-
ping weight 2V2 Ibs. Dial avail.
able ot $3.85.

FM;/AM Tuner Kit [ Slide Rule Dial Assembly

The COLLINS RD-IC FM tuner chassis is unique in the field.
A whole, compact FM tuner and dial that fits in the palm
of your hand. Convert AM sets 1o FM/AM receivers for only
a few dollars! Unlimited applications where spuce is at
premium. Use in conjunction with your phonograph amplifier.
Full frequency response to 20,000 cycles. Sensitivity 20 micro-
volts, permeability tuned. Tuning unit and IF amplifier on
the same chassis plate. Draws 40 ma 100 volts. Tubes:
6AGS converter, 6C4 oscillater, (2) 6AU6 |F amplifiers, 6ALS
in new rotio detector circuit Shipping weight tuner and

dial 5 |bs

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS

June, 1953

FMF-3 Tuning Unit [ IF-6 Amplifier RD-IC Tuner and Dial
I AM.4 Tuning Unit
l NAME
' ADDRESS
I cIry STATE

l Amount for Kit $ See weights, add shipping cost $

Total amount enclased S Check (0 Money Order O
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Eg MORE POWERFUL
THAN STACKED 10 ELEENT YAGIS

All-Purpose
TV Antenna

N[EY Design and Principle

By far the most powerful TV antenna on the
market today . . . a sales value unsurpassed at its
popular price. With the mere flip of a switch this
exclusive all-purpose Philco antenna without rotor

L DIRECTION

Moving Parts

AL

without Kotor or

or moving parts of any kind instantly and auto-
matically beams the set to the best possible signal e
for both UHF and VHF reception. No attenuators
are necessary in strong signal areas since an off
position of the switch will automatically attenuare
the signal. Available in preassembled aluminum

dowel reinforced elements of single bank and - ‘ ORDER NOW FROM YOUR PHILCO
stacked arrays for metropolitan and fringe areas A DISTRIBUTOR OR MAIL COUPON FOR DETAILS

at your Philco distributor now.
“ L I B T T B B I B B B B B I O B N B BN ] 4

L ]
] PHILCO CORPORATION, Accessory Division I
Up to 22.3 DB Gam ] Allegheny and A Streets ]
over Tuned Dlpole i Philadelphia 34, Pa. ]
» . . : ]
DB GAIN OVER A TUNED DIPOLE CUT FOR EACH CHANNEL FREQUENCY . Please send me informotion about the Philco All Purpose
2 3 4 5 6 7 8 9 0 1 12 13 Antenna, with current trade price list. |
Single Array 7.8 140 67 -1.7 163 25 60 9.6 121 10.8 150 12.8 1 | |
Gain Charl 36" 188 35 7.4 173 00 -1.3 60 84 115 130 125 130 g NAME. »
using 45" 6.5 143 60 60 186 6.7 85 182 181 132 143 145 ’
different 60" 58 2.2 96 -1.0 -20 15 40 103 4.0 154 7.0 155 n B
spacing 82" 8.4 155 13.0 105 21.3 3.0 140 -20 1.6 100 60 6.0 B SR A, e U e S T A YV ’
between 98" 25 80 95 45170 60 20 40 1.0 100 7.0 37
twosingle 1147 210 190 7.4 223 00 60 82 104 115 140 141 143 B ary ZONE. STATE........... »
anays 122¢ 7.4 170 13.4 25 215 85 123 162 12.1 148 156 105 [
. Please check in space below L]
The above tests were made using a 40-foot lead-in. llowever amazing results 1
have been obtained on installations using 2 lead-in up to 130 fect without any I am a Retail Dealer I am a TV Servicemon L
appreciable difference in gain. These tests were made in real fringe areas. 2 ’
For maximum gain in outer fringe areas, orient the antenna for the weakest
channel desired. Location will determine thenumber of elements o be used. B m m = = s s s = s s s = s s = = = = = =Y
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TRAIN F STEk- TRAIN BET ;ER— TRAIN EASIGR
IN 10 MONTHS — OR LESS =FOR

" RADIO- :VISION

Qur 21st Year Training Men for Greater Incomes and Security in Radio-Television

. =
b s 4

18 B1G KITS NEW! NO OBLIGATION PLAN

g1 Bodlo Televison purts and equipment, o % 4 You Have No Monthly Payment Contract to Sign
K \ %’ Pay For Your Training as You Earn and Learn

tion and experlmeéntation , . . the kind of truly

PRACTICAL Instruction that prépares you -
for your Radlo-Televislon earcer. 8 " ' You can get into Radio-Television, today’s fastest growing big money
b opportunity field, in months instead of years! My completely new
“package unit” trammg plan prepares you in as little as 10 months
or even less! No monthly payment coniract lo sign—thus NO RISK to you!
This is America's finest, most complete, practical training—gets you
ready to handle any practical jobin the booming Radio-Television industry.
e Start your own profitable Radio-Television shop . . . or accept a good pay-

SererteRdia ™ ing job. 1 have trained hundreds of successful Radio-Television technicians

ﬁe' durmg the past 21 years—and stand ready to train you, even if ycu have no pre-

ﬂ Valuable Equipment Included  Earn Extra Money While You Learn!
With Training

vious experience! Mail coupon and get all the facts — FREE!
-—s Q‘ ® The new Sprayberry “‘package’ plan All your 10 months of training is IN YOUR

ineludes many big kits of genuine, pro- HOME in spare hours. Ke2p on with your
fessional Radio-Television equipment. present job and income while learning. With
You perform over 300 demonstrations, cach training ‘‘package’’ unit, you receive
experiments and construetion projects. extra plans and ‘*Business Builder” ideas for
You build a powerful 6-tube 2-hand spare time Radio-Television johs. New tele-
H- : radio set, multi-range test meter, signal vision stations everywhere, open vast new
S generator, signal tracer, many other opportunities for trained Radio-Television
projects. All equipment and lessons are Technicians—and those in training. If you
yours lo keep . . . you have practically expect to be in the armed forces later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop. Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADIO ©'&™X)cricass e, i

MAIL COUPON [ - --=========-======s-=====mm-====s]

YOU BUILD . rcicvinion set and

the powerful superhet radio recelver shown
above. IN ADDITION to the other test units

shown liere (many are not BIOWR because of TODAY! : SPRAYBERRY ACADEMY OF RADIO, Dept. 25-X :
e inaecl ALl gaulpment Eisendiou (18 J § 111 North Canal St., Chicago §, Ill. '
NQO OBLIGATION i Please rush to me all information on your 10-MONTH Radio-Tele- :
wy  vision Training Plan. I understand this does not obligute me and that §
no salesman will call upon me. Be sure to include 3 bocks FREE. s
1 invite you to get all the facts— :
[ ]
”[ YOU 3 B ' G Name...ooocemececrincanoccncnnsccaccncaces ABRecccnncennens ’
RADIO-TELEVISION BOOKS s
’-'!-wnm ‘0u to have ALL the facts about s
my new 10-MONTH Radlo-Television Tralnlng . ]
—without cost! Rush coupon for my three big Radlo- RYathaetD 850 Sogs oo mamaad Eos oo st tachaie crassws f
Television books: “"How to Make Money in Radio- 1
Television.”” PLUS my pew lllustrated Television Bule
letlrégl.ks lltlllllclulﬂl 8a g]e 8prayberry l_;enson—A LL .
REEE Be olfgaian Sukno Gilesdia) pi ek, T o, e P SR e State. ... . :
¥ : =z MY EE R RGP NN LA T T
June, 1953 29
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PROFESSIONAL
AUDIO
EQUIPMENT

BALANCED COMPONENTS / MAXIMIZE PLAYBACK PERFORMANCE

PICKERING CARTRIDGES ...

are the choice of audio engineers throughout the world. They are universally
occlaimed because of their high output, wide range performance and low distortion.
They ore used wherever a fine cartridge is required in radio stations, recording studios
and for purposes of quality control by leading record monufacturers.

MODEL 410 AUDIO INPUT SYSTEM...

is designed to provide @ complete oudio control center. Model 410 may be used

in any high quolity playback system. Three input channels are provided—one for
magnetic cartridges and 2 “flat” channels for other oudio circuits. A 3-position
equalizer network is built inte the magnetic cartridge channel and provides accurate
equalization for LP, AES and 78 rpm recording characteristics. Separate bass and
treble controls are also provided. These ore of the step-type and permit bass and
treble adjustments in 2 db increments. The tone control circuits ore intended to
compensate for record characteristics and for listener-environment acoustical
conditions. They are not intended to compensate for amplifier ond/or loudspeaker

deficiencies. Model 410 is intended for use with the highest quality professional type
playback equipment. The output of the Model 410 is fed from a cathode-follower
circuit and will work into any high quality audio or line amplifier having a high
impedance input. It may also be used with a tronsformer for the purpose of feeding
@ 500 ohm line. Because of its flexibility, low noise and low distortion level, it is ideally
suited for bridging and monitoring purposes ond for critical listening applications.

MODEL 132E RECORD
COMPENSATOR . ..

is designed to be used in conjunction with a
nagnetic cartridge preamplifier such as the
Pickering 2304 or any preamplifier which
provides 6 db per octave bass boost. Six
playback positions are incorporated:

THE MODEL 190 ARM ...

X L 5 X MODEL 230H EQUALIZER-PREAMPLIFIER ..
is designed primarily for use with microgroove

records. Its design has beem recognized by
leading audio engineers as that which
incorporates all of the desirable tracking
characteristics. Analysis has shown that for

is unique in its accuracy of equalization and
frequency response. The intermodulation
distortion is .2 per cent at mormal output level.

30

maximum pertormance with LP records the
vertical mass of the moving arm element must
be he!d to a minimum and further, that the arm
must be counterbalanced about the vertical
axis. This permits minlmum stylus or tracking
torce and provides maximum record life.

The Model 190 Arm embodies these alt important
teatures necessary for proper miCrogroove
record playback.

1t is intended tor use with high quality

amplitiers having gain and tone controls.
When used with the Pickering Model 132E
Record Compensator the 230H Is ideal for

applications requiring accurate low noise
and distortion free playback.

PICKERING PROFESSIONAL AUDIO EQUIPMENT

{fgaz Lsde whon conm [/Z”ﬁ;‘///} o{%?ﬁa;

...Demonstrated and sold by leading Radio Parts Distributors everywhere.
For the one nearest you and for detailed literature, write Dept. C-2

@ P":“EHING and company incorporated ¢ Oceanside, L. I., New York

RADIO & TELEVISION NEWS
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radic station and recording studio use and for

V—Eurcpean 78 rpm Records
2-Vittor 45 rpm and Decca 78 rpm Records
3-No high frequency roll-off,
500 cycle turnover
4-All Capitol Records, new Victor 3315,
Audio Engineering Society Curve
§—-Columbla, London and most LP Records
&—To remove the hiss from old noisy records
Precision elements are used in its construction
to give accurate compensation. The 132E is
inherently a low distortion R-C device.
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Excellerce in Efoclionies

Here’s the chance-of-a-lifetime to win a big cash p