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gham. .. the high mark in

quality for over 33 years

A's A PRODUCT of the vast engineering and man-
ufacturing resources of the Radio Corporation of
America, Cunningham tubes have consistently
occupied the forefront in tube quality and perform-
ance. That is why RCA and Cunningham stand
side-by-side as two great names in radio.
Cunningham tubes have enjoyed customer
acceptance for over 33 years. Whether it's metal,
miniature, or glass, there’s a Cunningham type to

SEE

YOUR CUNNINGHAM

meet practically every service requirement. Your
Cunningham Distributor keeps complete stocks on
hand to meet your immediate needs.

RCA LABORATORIES
PRINCETON, N. J.

Behind every Cunningham
tube is the engineering leadership
of the Radio Corporation of America.

ISTRIBUTOR TCDAY
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YOU BUILD
this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, ete.

You
SET UP
frequency modulation circuits
(put voice, music, etc., on “elec-
trical signal” you produce). You
introduce, correct defects, learn
how to get best performance.

code amplitude and

SRS KR
. EVICTRONC BULTYTRSTER.

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

YOU\ <

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

! TRAINED THESE MEN

“I am now Chief Engineer
of Radio Station WORD, in
charge of four engineers.
Owe all I know about Radio
to N. R 1.”—C. J. BUR-
DETTE, Spartanburg, S. C.

“Thanks for splendid Home
Study Radio Course, a large
facter in my getting present
position as Senior Radio Op-
erator of Station WRGP."—
C. LISTER, Pensacola, Fla.

“H8ld a Radio telegraph

Second Class License. Now

with Civil Service as P-4

Electrical Engineer.—

go. OTIS L. WRIGHT, Albu-
p querque, N. M.

VETERANS

February, 1950

“I have been m several kKinds
of Radio work. I am now
specializing in Marine Ra-
dio. telephone installations
and service.” — MURRAY
DICKSON, Paducah, Ky.

“When I enrolled, I had no
1dea of entering Commercial
Radio. Now Operator, Police
Radio Station WASP and

b

»?;m ¥ Highway Station WKS&8J."—
Bedl G. DeRAMUS, Selma, Ala.
1 “Am now Chief Engineer at
{ Radio Station WAGC. Still
&y using my N. R. L texts as

swell references.” — CHAS.
W. STOKELEY, Chatta-
nooga, Tenn.

N

GET THIS TRAINING
WITHOUT COST UNDER

G. I. BILL. MAIL COUPON.

FCC LICENSE

A Federal Communications Commission
Commercial Operator’s License puts you
in line for a good job in Radio or Tele-
vision Broadcasting, Police, Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
jay Radio. Mail coupon below for book
and catalog (both FREE) about my NEW

Communications course.

/| YOU BUILD THIS TRANSMITTER !

with parts I send. This low-power broadcasting transmitter
shows you how to put a station “on the air.
procedures demanded of Broadcast Station Opera-
tors, conduct many experiments, make
many practical tests.

»

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

In 1945, there were 943 Broadcasting
Stations. Today 2,694 are on the air!
Result —THOUSANDS OF QUALIFIED
MEN STEPPED INTO GOOD JOBS. Only
19 Television Stations were on the air in
1947. Today there are more than 50 and
experts say there will be 150 in a few
months, 1,000 within three years. That
means thousands of well-paid jobs for
trained Operators and Technicians. Then
add development of FM, Two-way Radio,
Police, Marine, Aviation and Micro-wave
Relay Radio! Think what all this means!.
New jobs, more jobs for beginners! Better
jobs, better pay for experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course can help you get an FCC License
and prepare for the job you want. Are you
a man with some training in Radio or
Radar, or a Licensed operator? My NEW
course modernizes, increases the value of
your knowledge and experience!

Servicing Training
Also Offered by N.R.l.

If you prefer a good-pay job in Radio-
Television Servicing . or your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Parts. You conduct experiments and
tests with modern Radio and other circuits
you build. 1 also show you how to make $3,
$10 a week or more EXTRA MONEY fixing
neighbors” Radios while training. Full infor-
mation in my 64-page catalog. Mail coupon.

You perform

with MANY KITS of
MODERN EQUIPMENT ! SEND

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE books. Real outlines of 78 les-
son texts written for y»u by leading Com-
munications experts, edited by my practi-
cal staff. See the ninc big Kits of Parts
I send that “bring t« life” theory wyou
learn. Read about tle transmitter you
build and operate, absut the Electronie
Multitester you get. £.ll equipment yours
to keep. My BRAND NEW course includes
BOTH Theory and Practical Experience,
with result-getting kts, in Radio-Tele-
vision Communication:s. It’s backed by
N. R. I.—the world’s oldest.and largest
home study Radio schcol.

Mail Coupon For Book FREE

Send today! See whit my NEW course
is like. Find out how I get you ready for a
brighter future, bettor earnings, more
security in Radio-Televison. Send coupon
now in envelope or paste on penny postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My boyoks, sent to you
FREE, tell the full stary. J. E. SMITH, ;
President, Dept. OBR.. National Radio In-
stitute, Wash- - i
ington9,D.C. g¥- 3

RS

MHAIL NOW-BOOK FREE

i
'

| salesman will call. Please write plainly.)

I Name

MR. J. E. SMITH, President, Dept. OBR
National Radio Institute, Washington 9, D. C.

Ma.il me FREE Catalog and Book about Radio and Tele-
vision Communications opportunities and training.

(No

Address..

City

State

[ Check if Veteran
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COVER PHOTO. Frank Gerufy, transmit-
ter engineer, and James Long, video engi-
neer, at the studio controls of WOR-TY,
the New York area's newest video station.
(Kodachrome by Edward Ozern)

RAD O:

Average Paid Circulation over 200,000 N E w s

Radio News Trademark Reg. U.S. Pat. Office No. 378427 @Television News Trademark Reg. U.S. Pat. Office No. 517468
Radio & Television News Trademark Reg. U.S. Pat. Office No. 517025

CONTENTS FEBRUARY, 1950

Processing Radio Transcriptions J. Dale Healy 31
Crystal Diode Field Strength Meter.. Robert C. Moses 35
Ultra-Modern WOR-TV |s 84th Television Station............ Newland Smith 36
Harold B. McKay* 38
A Strain-Sensitive Phono Pickup. R.S. John 40
A Two-Band Piece of Wire. ..o Karl Dreher, wpwo 42
Milton S. Kiver 43
Michael Wolfe 47
Charles D. Perlee 48
John T. Frye 50
Clark E. Jackson 5l

.7irdf in,

ran/io - le/em':n'on - e/ecfronicj

Test Equipment for Citizens Radio

Modern Television Receivers (Part 22)..
A Collapsible Speaker Cabinet
Mountain Top TV City..

Mac's Radio Service Shop..
Custom Yideo Has Built-In Booster

Electronically Controlled D.C. Load . ... Maxime G. Kaufman, w30XT 54
3-Tube Amplifier for Variable Reluctance Pickup.................. Edwin W. Hill 57
A New Approach to Beam Antennas woeiMajor Charles E. Spitz, w7JHs 58
Build a Sweep Frequency Audio Oscillator .. ... Glen Southworth 60

Albert H. Taylor 62
Norman L. Chalfin 64

An Electronic Metronome

Instant Heating Devices

Understanding Super-Modulation ... ... John K. McCord, wisly 66
Receiver Servicing Without a Signal Generator... ... James Kauke 84
DEPARTMENTS
For the Record.......... The Editor 8 Letters from Our Readers_....... 102
Spot Radio News. ... 16 AFCA News ... ... 110
Within the Industry. ..o 22 Manufacturers' Literature _..._... 114
Short-Wave.__._...._...... K.R.Boord 56 MARS 126
What's New in Radio..._..__.. S 79  New TV Products.. e 132
Technical Books ..ooooieereiaeees 151

185 North Wabash Ave., Ch.cago I, 1ll.
YOLUME 43 e NUMBER 2 Member
ing & Audit Bureau ot
: Circulations

& DAL, COPYRIGHT 1950
o g‘ Y ZIEF-DAVIS PUBLISHING COMPANY

N8Nd.
MPANY

Qs

RADIO & TELEVISION NEWS is published monthly vy the Ziff-Davis Publishing Company, 185 N. Wabash Ave., Chicago
1, Ill.” Subscription Rates: in the United States $4.00 (12 issues). single copies 35¢; in Canada $4.00 (12 issues), single
copies 40c¢; in Mexico, South and Central America, and U. S. 00 (12 issues); in British Empire, $5.00
(12 issues)—all other foreign countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of
address. All communications about subscriptions _should be addressed to: Director of Circulation, 185 N. Wabasa Ave.,
Chicago 1, 1ll. Entered as second class matter July 21, 1948, at the Post Office, Chicago, 1llinois, under the Act of
March 3, 1879. Entered as second class matter at the Post Office Dept., Ottawa, Canada. Contributors snould retain a
copy of contributions and include return postage. Contributions will be ‘handled with reasonable care but this magazine
assumes no responsibility for their safety, Accepted material is subject to whatever revisions and byline changes
that are necessary. Payment made at our current rates, covers all authors', contributors’ or _contestants’ rights, title,
and interest in and to accepted material, including photographs and drawings.

RADIO & TELEVISION NEWS

Possessions, $4.
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Beﬂer Pay

A New Car

FCC

1 can train you to pass your FCC License Exams
in a few short weeks if you've had any practical
radio experience—amateur, Army, Navy, radio
servicing, or other. My time-proven plan can
help put you, too, on the road to success.
Let me send you FREE the
entire story
Just fill ouf the coupon and mail it. | will send
you, free of charge, a copy of ‘““How to Pass
FCC License Exams,” plus a sample FCC-type
Exam. and the amazing new booklet, ‘‘Money
Making FCC License Information.’’
H. Guilford
Vice President

Add Technical Training to Your
Practical Experience & Get Your

COMMERCIAL llCE"SE

RADIO OPERATOR

in a Few Short Weeks...

I’s EASY if you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly and be
ready for the jobs open to ticket holders
which lead to $3000 to $7500 (aver-
age pay reported by FCC nation-
wide survey.] CIRE training is the
only planned course of coaching
and training that leads directly to
an FCC license.

Your FCC ticket is always recognized
in all radio fields as proof of your
technical ability.

CIRE Job-Finding Service
Brings Amazing Offers of Jobs!

"I am working at WRJM as transmitter engineer, and 1
received this position in response to one of the employ-
ment applications sent me upon completion of my course
and the receiving of my Diploma. | received my Ist class Radiotelephone
License on March 2, 1949. | want to express my sincere appreciation
fo the staff of CIRE."

Student No. 2608 AT

""Have found and accepted a position at KWAD in Wadena, Minn,
| am indebted to CIRE for | secured this position through the help of
the CIRE Job Finding Service. | had six other offers from stations
receiving my employmenf application and CIRE reference. | am sincerely
under obligation to you.

Student No. 2760 AT

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-14 4900 Euclid Bldg. Cleveland 3, Ohio
Approved for Yeteran Training under the ''G.1. Bill of Rights

February, 1950

How to Pass

License
Exams

L Get Your FCC Tlcket
~ Jobs leading to
e $s3 000 to $7,500

~ (Average Pay Report2d by FCC
_Nationwide Survey)

- are opening up
right now for
FCC Licensed

Radiomein.

Happy Vacqhoﬁsz
cmd Travel

e

COMMERCIAL
RADIO OPERATOR

FREE

Tells where to apply for and iake FCC examina-
tions, location of examining offices, scope of knowl-
edge required, approved way 13 prepare for FCC
examinations, positive method of checking your
knowledge before taking the ¢xaminations.

1. Tells of Thousands of Brand-New,
Better Paying Radio .obs Now
Open to FCC License Holders.

2. Tells How We Guarantes to Train
and Coach You Until You Get Your
FCC License.

3. Tells How Our Amazing ./OB-FIND-

ING Service Helps You Get the
Better Pay Job Our Training En-
titles You to Hold.

-
CLEVELAND INSTITUTE OF RADIO ELECTRUNICS ]
Desk RN-14, 4900 Euclid Bldg,, Cleveland 3, Ohio g
(Address to Desk No. fo avoid delay) [ ]
| want to know how | can get my FCC ticket in a few short w:eks by framlng 1
at home in spare time. Send me your amazing new FREE hooklet ''"Money
Making FCC License Information," as well as a FREE sample FCC-type exam |
and FREE booklet, ''How to Pass FCC License Examinations'' [does not cover I
exams for amateur License). 1
NEME . eoinnntuinn i tas bl oe s e s ae B tn e as Soa e O oo PRI o W ) ]
Address ........ W e e G R B % APl v A s abuioven B reranerona & v, :
[ 3 Zone........ ftate............ |
1

(1 Yeterans check for enrollment information under €|, Bill

8
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ror TV

SERVICE EN

“THE STANDARD BOOSTER” A new
high gain TV preamplifier that assures
your customers studio clear reception.
This means plus profits for you by
boosting your TV set sales in fringe
areas.“The Standard Booster” features
2 knob control ... continuous tuning,
W = eliminates a switch from high to low

gronizts channels. .. printed circuit trouble
free operation.

«The Stul\d 1

Tomorrow’s Market...Here Today
FOR TWO GREAT PRODUCTS
“THE STANDARD BOOSTER”
“THE STANDARD TUNER"

*THE STANDARD TUNER?” is nationally
recognized as the accepted replacement
tuner by the trade. Incorporated as origi-

nal equipment in over a million TV sets
produced by the majority of the out-
standing manufacturers. This is the tuner
for you. It gives higher sensitivity...
quick interchanging of channel inductors
... adaptable to U.H.F. See your jobber
for details.

Build your profits and ex-
pand your TV service business
T - 5 now with these two great

e ' “Standard” products. Write
today for complete profit
information, specifications
and performance data.

7 G » COIL PRODUCTS CO.,inc.
i $LOS§A\NG_ELES“ . BAN.GOR,-\‘_MI‘CH_:_IGAN

et “

RADIO & TELEVISION NEWS
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offers you the

Laboratory Type
HOME TRAINING

‘ S - |-
Build and Keep 10, 12% or 16 inch Plcture Tube Quality ":;L;g:‘g’f,“,(
TELEVISI_ON RECEIVER as you prepare for a Profitable Future [ Howe Tasora. 2%

Here is everything you need to prepare you at home for
FASCINATING WORK, GOOD MONEY and a THRILLING
> FUTURE in one of America's most promising fields.

R-F slgm e This includes the opportunity to build and keep the top

Generator quality Television Receiver shown above—with choice of ke L
e 1 1 16 inch pict tube that ai big, bright, You Llearn-by-Reading
al10,12% or inch picture tube that gives big, brig ST R - o

sharp, steady pictures. Get the complete facts. This is an
optional feature — available when you complete your
training described below. See how D.T.I.’s wonderfully
practical 'BIG 5" method meets industry’s needs. No
previous experience needed. Mail coupon today!

16 Big Shipments of Parts — Plus Lessons

Work over 300 electronic experiments and projects from
16 big shipments of parts. This includes building and
keeping all test equipment and radio set shown at left
side .of page. Modern easy-to-read lessons with handy
fold-out diagrams simplifies your entire training.

You Also Use Home Movies

D.T.l., alone, inciudes the modern, visval training
aid . . . MOVIES to help you learn faster, easier
at home, See electrons on the march and other
fascinating ''hidden action”--a remarkable home
training advantage that speeds your progress.

EMPLOYMENT SERVICE

When you complete your training, our effective
Employment Service helps you get started toward
a real future in Television-Radio-Electronics,

Modern Laboratories [ ;
If you prefer, you can get ALL your :° MAiL TH rs
e

preparation in our new, Chicago train- Fosmi i i il wl®

oo ot e fmesi o | DeFOREST'S TRAINING, INC.

ERN LESSONS

¥ “1___‘_ 3
NEG «nvw!qma)
ELE TRONS Fiow

Deiagel |

one of the finest of

6 Tube its kind. Ample in-
Ratio ot 2533 North Ashland Avenue,Dept.RN-G-2
’ equipment, Write

Chicago 14, Illinois.

Receiver for details!

Without obligation, give me complete facts showini; how | ray
make my start in Television-Radio-Electronics,

|
|
|
|
|
|
I
!
|
]
1
1
1
!

DeFOREST’S TRAINING, INC. Name Age——
Chicago 14, lllinois Street h Apt
A DeVry Institution City Zone_ __State.
February, 19350 ké
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POWER-
PACKED

5-SECOND
HEATING

RIGID-TIP

—single heat
200 watts,

dual heat
200/250 watts;
115 volts,

60 cycles

New WELLER

250-watt
Soldering Gun

Heavy jobs and light jobs—the new 250-

watt Weller Soldering Gun speeds them
all. Chisel-shaped RIGID-TIP provides
more soldering area for faster heat trans-
fer.New “over-and-under’ terminal design
gives bracing action to tip. Your Weller
Gun does delicate or heavy soldering
with equal efficiency; compact and light-
weight, it gets into the tightest spots.

Weller Guns actually pay for them-
selves in a few months. E‘ast 5 second
heating means no time lost. Trigger-
switch control means no current wasled
—no need to unplug gun between jobs.
Prefocused spotlight and longer length
let you see the job and reach the job
with ease. No other soldering tool offers
so many time-and-money-saving
featares. Order your mew 250-watt
Weller Gun from your distributor to-
day, or write for bulletin direct.

SOLDERING GUIDE
Get your copy of “SOLDER-
ING TIPS" —new fully illus=
trated 20 page booklet of
practical soldering sug-
gestions, Price 10¢ at
your distributor’s or
order direct.

ELLER
MANUFACTURING COMPANY

810 Packer Street, Easton, Pa.

7 7% RECORD,

THE

EDITOR

WHY THE RUSH FOR COLOR TELEVISION?

EEMS like every few hours some-

one calls to request information
on the status of color television.
“Should I wait until Spring so I can
buy one with color?,” “Which, in your
opinion, is the best set for color tele-
vision ?2,” “I understand we are to have
color soon and my present set will
then be obsolete,” and many similar
statements.

The public, apparently impressed
with news items read in its daily news-
papers, is generally of the opinion that
color television is “just around the
corner.” People forget, however, that
they waited many years for our pres-
ent monochrome (black and white) to
emerge from “just around the corner.”

Television, in its present form, has
reached the stage where further im-
provements will be made largely at
the transmitting end, rather than
within the receivers. One of the great-
est improvements will come from
camera techniques. A majority of
programs seen, especially remote pick-
ups, suffer from the lack of picture
quality, not from the equipment itself,
but because of the careless use of
monitors and other pickup. techniques.

But these troubles will soon be
ironed out and the public will then
enjoy picture quality comparable to
motion pictures. Then, and only then,
will proper groundwork be laid for
expanding into color video with its
increased problems of register, tonal
balance, and a host of other details
that must be perfected before color
will be acceptable. It took years of
painstaking research and experiment
to perfect what we now have and it
will take an even greater period of
time for color television to reach
equal acceptance by the public.

It will take time to complete coax
links—spreading like a giant web
across the country—before the public
can enjoy really worthwhile programs
that originate from principal TV cen-
ters. Television set customers in re-
mote areas soon tire of mediocre tele-
transcriptions and a steady diet of old
movie films. They want the real thing.
These folks certainly would prefer
good monochrome now and would be
content to wait for color.

TV technicians will have plenty of
time to learn the intricacies of mono-
chrome circuits before color emerges
from its swaddling clothes, if we take
time to perfect a good compatible sys-
tem. That’s good all around!

www americanradiohistorv com

In our opinion, color television will
not reach the acceptance stage for
many, many moons. The ballyhoo on
color television, if continued, could
even kill off that which the public
now enjoys.

We are simply not ready for color!-
So why all-the premature dreaming
that we will soon be seeing stuff.com-
parable to Technicolor movies—right
in our own living room—within a few
months ? - Who’s kidding whom? Even
newspapers owning and operating
television stations, who should know
better, treat color television as some-
thing ready for production as soon as
the FCC decides on a system.

It is not that simple. We have seen
several of the color television sys-
tems which are- now being discussed
at lengthy hearings in Washington,
which in all probability will continue
for. some time to come, and we per-
sonally wouldn’t want any one of the
receivers in our own homes. It would
take a staff of video experts to keep
some of them operating—just for an
evening.

Exaggerated claims of color televi-
sion have done much to instill doubt
in the minds of many potential video
customers and even today many hesi-
tate to invest in a television receiver
simply because they have been led
to believe that their sets would soon
be obsolete. Some believe in the
theory that color will be the ultimate
in television. We doubt if that will
ever be so. Perhaps it was a -mistake
on the part of the Industry to rush
into the matter of color video.
Wouldn’t it have been better to have
completely developed the huge mar-
ket existing for black and white and
to provide the masses with the best
possible monochrome before even con-
sidering the addition or substitution
of color?

Several of the systems under devel-
opment do show promise. Unfortu-
nately the better systems fall short
of being compatible. It may be that
a combination of systems can be de-
vised, utilizing the best features of
each, which will result in something
really worth considering. Only time
will tell. Television dealers and tech-
nicians can do a real service to the
public by giving them the facts on the
status of color television.

Yes, color television will be a reality
in the future. However, let’s stop tell-
ing the public “It’s just around the
corner.” . . . . -. . . . . O R.

RADIO & TELEVISION NEWS
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There’s Only ONE COMPLETE CATALOG that Brings You
EVERYTHING IN RADIO, TELEVISION & ELECTRONICS

G gt e g

Wiy 5

ey

VALUE-PACKED CATALOG!

e

i

.

i b SEND FOR IT TODAY
-

Get Radio’s Leading Buying Guide

Here’s the Buying Guide to everything in radio for
everyone in radio! It’s the one complete catalog, pre-
ferred in the field because it fills every TV, Radio, and
Electronic supply need. It’s packed with the world’s
largest selections of quality equipment at lowest money-
saving prices. See the latest in TV, AM and FM receiv-
ers; radio-phonos; new Sound Systems, P.A. equipment
and high-fidelity sound components; recorders and
accessories; full selections of newest Amateur receivers
and station gear; test instruments; builders’ kits; huge
listings of parts, tubes, tools, books, diagrams.

ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, assured
satisfaction-—plus the most liberal Time Payment plan
in radio. Get the 1950 ALLIED Catalog—it will save you
time and money. Send today for your FREE copy!

and
t parts, antennas
icture tubes, component i ners
of pictur g Iu's the latest in TV rece!v.ers, !uk‘ o
accessories™p in TV—we have it in stock:

TERS
ALLIED 1S YOUR TELEVISION HEADQUAR =
You keep up with TV when yov depend on A !
TV its. If it's anything e
::l:ekl:::er-—lfor TV=—it's ALLIED First!

Count on us for the fatest releases and fargest stocks
ou

Chicago 7, Winois

. THE WORLD'S LARGEST RADIO SUPPLY HOUSE Name.....ore..
' ] ] : Address. . ......
Everything cn Radio. TV and Electronics [T

1950

February,

www americanradiohistorv com

Send for Radio’s Leading Buying Guide

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept.

WORLD’S LARGEST STOCKS
Radro Parts Unlimited
Test Instruments — All Makes
Television & Home Radios
P. A. and Hi-Fi Eyuipment
Amateur Station Uear
Experimenters’ Supplies

QUICK, EXPERT SERVICE

FREE

1.B-0

R I T I I I B P
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RADI®-ELECTRONIC

Components by the Thousands!
TUBE DEPARTMENT

Brand new, standard make tubes by the thousands are ready for
immediate delivery at the lowest prices in our history. Check this
list for exceptional values. i

6 OUTSTANDING VALUES
FROM WELLS’ FAMOUS STOCK

- - TYPE PRICE EACH TYPE PRICE EACH TYPE FRICE EACH TYPE PRICE EACH
B-L Avto Radio Filterpac 95 40 T1sAY v, 390
. e . .
and Battery Eliminator 73
Replaces storage battery for auto radio test 22
bench or for sales demonstration. Supplies 10 :65
amps D.C. continuous or 15 amps D.C. inter- .40
mittant ot 6 volts. Long life B-L Selenium Rec~ :23
tifier. Brand new. 115 V. A, C. Save on our . .35
low price of only $32.50. . ?g
IN5GT L 75 D s
IN21 (Crystal Diode) .65 35 . . gg 96.......... . .65
H I i Gl & s
rystal Diode) . A
euvy D“'y B ower iggg Eg(rys}g%gigge) J 80 . ng
3 i rystal Diode) .80 5 a
Cen'nfl..lgcl type blower for “.mlmg ym.!r INZ3A (Coratal Diode) 188 Sole
b transmitter or dark room. Adjustable air IN27 (Crystal Diode) .85 e
; ) . Pri 1N29 (Crystal Diode) 85 6R7G...eevnseveene +75 80, . ... X
control. Capacity ]QO CFM. 115 VAC, Price 1Q5GT.r,}f, )' e 332
only $12.95, 1R4/1204 .65 .90
Junior Centrifugal Blower with 25 CFM %% . ;g 40
capacity—$6.95. 243, 105 gg
) 2A7. .85 2.75
2B7. .. 75 9.75
9B22/GL559. 3.75 .85
s M Zggg/ng& gg .55
daoa . .60 5 B
eter 2C264 a5 w0 198, e
Add an S meter to your receiver at low cos g%"l‘iA "-ig .60 VT-127 British . .35
High grade 5 mil movement. 2 inch barre aJ22. . 9.85 gg xﬁ:ﬁéﬁ (Triode 2.:?,(5]
Only $1.25. 2126.. 845 6Y6G. 75 VT-158
2j27.. 1295  7-7-11 Ballast
2J31.. 9.95  7A4.........
2332, 14.85 L 80 211 (VTHO)
. %}g& . }8.95
4. . 7.50
H H 2J37.. 13.85
Servo Amplifier e 388
Beautiful 7 tube amplifier complete ;ggf ggg
with 6 relays for servo system opera- 2Y3G. 2120
“tion. Parts alone worth several times 2Xf/879 gg
our low price. New in original packing | 3B22. ...’ 2.65
2 1.75
only $11.95. 375
.50 X
.65 i
4.95 N
. 2.95
Fractional H.P. Motor 430 450
Perfectly built, silent running motor origi- 233 1.55
‘nally built for ART/13 tuner. 3900 RPM. .75 : ;gg
1/20 HP. Instructions for operating on 115 14.95 9.95
VAC. Makes a fine sewing machine motor. ggg 9,95
Priced very low at $7.95. 395 198K7..... N ggg
. 375 it
(2475 £t
325 12SR7...........e.s 60 1.05
. . g-‘:"g 12X825—2-amp. . 7.95
Circuit Breaker , 1305 Tuneer - 2107 700G g
.. 1345 13-4 Ballast.. .35 7024 2‘95
25 Ampere circuit breaker protects your ey o thecacone 75 7034, 3.95
64 ... 35 15R..... 1.20 704A 175
. a 67... .35 EL-21..... 2.75 : S
equipment in case of overload. Ideal 643, 95 23D4 Ballast. 45 Jo5a oLl
6AS. . .75 K24....... 1.75 N Ty
for replacing household fuse boxes. 6ABT. 95 244 .. a5 T07B. alE
placing CRAEEO LI O BT 30 26T 55 708 $ 438
0 - 5. 80 26...... . .65 g
Price only $1.95. i BAKG. .. avurirnanns 80 27...lll L. B0 TI3A i

JUST OUT! CATALOG H500

Monvufocturers, Distributors ond Amateurs
write for the brand new Wells Electronic
Cotalog H500, Full of tremendous values in
highest quolity components,

Order directly from this ad or through your local Parts Jobber.

320 N. LA SALLE ST., DEPT. R~ 2, CHICAGO 10, ILL.

RADIO & TELEVISION NEWS

SALE , INC.
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Ge
In

: Build This
Superheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and Keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.
Rl SIGNAL
| GENERATOR

L.\ You construct
the Transi-
; tron Signal
i Generator
shown here, demon-
strating Transitron
principles in both R.F.
and AF. stages. You study
2

negative type oscillators at
firsthand.

AUDIO OSCILLATOR:

An electronic
device, which
produces gudio-
frequency sig-
nals for modu- <

lating R.F. (radio frequency) carrier
waves, testing A.F. (audio frequency)
amplifiers, speakers, etc.

T.R.F.
RECEIVER

4 Youbuild
several
T.R.F. Re-

ceivers, one

of which, a 4-

tube set, is shown

here. You learn construction, align-
ment, make receiver tests, and do
troubie shooting.

1950

February,

t
oR

PR L

ADIO, TELEV
and ELECTRONIC

Get Complete Training. You Receive and Keep All Tubes,

IS

Equipment, Parts and Lessons. No Extra Charges.

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own. Radio Manufac-

turing, Sales, Service. Broadcasting.
Telecasting. Television Manufacturing,
Sales, Service. Laboratories: Installa-

tion, Maintenance of Electronic Equip-
ment, Electrolysis, Call Systems. Garages:
Auto Radio Sales, Service. Sound Sys-
tems and Telephone Companies; Oil Well

and Drilling Companies; Engineering
Firms. Theatre Sound Systems. Police
Radio.

And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers .
Experiments with AF and RF amplifiers
Experiments with resonance
Producing beat frequencies
Calibrating oscillators '
Experiments with diode, grid-bias, grid-
leak and infinite impedance detectors
Practical experience in receiver trouble
shooting .
Application of visual tester in checking
parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting
. and many. many others.

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training in
your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU
LEARN BY
DOING

You receive
special labora-
tory experi-
ment lessons
to show you
how to build
with your own
hands various

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear liagrams and
step-by-step examples taat you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to ke:p and enjoy,
including the multitester. experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home 1raining...

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you earn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra nioney and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON’T DELAY! The Radio-Television

Industry needs trained men NOW!

Fo! quick ection,

APPROVED maoil coupon
FOR tocay and we’ll
VETERANS!

Check coupon below | mally Jou full fos

formation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. » EST. 190

National Schools, Dept. RN-2
4000 South Figueroa Street
Los Angeles 37, California

Free!

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMPLE

LESSON SHOW YOU
HOW WE TRAIN y
YOU ... SEND FOR
THEM TODAY! NO:
COST. NO ¥
OBLIGATION.

Mail in envelogpe
or paste on
,penr.y postal,
Send me your FREE book ‘“Your Future in Radio” and

the sample lesson of your course. I understanc no sales-
man will call on me.

AGE

expterimental NAME
units such as ADDRESS
those shown at )

left, and how CITY.

to conduct
many tests.
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KOLORDISKS

HI-VO-KAPS for by-pass and coupling in AF,

for TV Power*Supplies. RF, VHF, UHF, TV, FM and AM

circuits.

BC HI-KAPS : , TC HI-KAPS ; J
for by-pass and coupling in RF, for temperature compensatio
HF, VHF, UHF, TV, FM and AM . in AF, VHF, UHF, TV, AM and
circuits. o ' FM circuits.

CRL CAPACITORS MEAN PROFITS FOR YOU!

WHEN YoU use high quality Centralab re-
placement capacitors in repairing radio sets,
television receivers and other electronic equip-
ment, you can be sure of customer satisfac-
tion. You can be sure of new business, What's
more, Centralab capacitors — Hi-Vo-Kaps,

Kolordisks, TC and BC Hi-Kaps — make
your job easier, save you time. Here’s why.
They're simple to install . . . easy to stock.
Get all the facts on profit-making CRL re-
placement capacitors from your nearby Cen-
tralab distributor.

RADIO & TELEVISION NEWS
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Serv ce Engineers

A successful serviceman spoke recently of a plan he uses to get ecch new
year off to a fresh, profitable start. Here are some of the questions he asks
himself. “1) Do the replacement parts I use give my customers trouble-free
service? 2) Are these parts designed to help me do a good job quickly? 3)
Avre they packaged to save shelf space . .. to make accurate selection easy?
4) Am I getting the kind of service Iwant from my distributor?”’ If you can
answer “Yes” to all these questions, it’s very likely you use quality Centralab
parts, too. If you can’t, we’re confident yod’ll find it profitable to ask your

nearest Centralab distributor for all the facts. Call him today!,

®
" Division of GLOBE-UNION INC. » Milwaukee

Ask Your Distributor for These CRL Parts

TRIMMERS

CONTROLS SWITCHES

CERAMIC TRIMMERS for padder ap-
plication in RF and HF circuits.
These trimmers ate noted for their
great mechanical strength and elec-
trical stability; low power factor.
Hold circuit drift to a minimum.
Truly an indispensable “‘must.” Ideal
for amateur, experimental and in-
dustrial use.

MODEL “M” for voltage-divider, an-
tenna shunt and “C" bias control,
tone control, AF grid control.
MODEL “1” for all miniature ap-
plications; rated at 1/10 watt, actu-
ally smaller than a dime. MODEL
“R”, wire wound, for voltage divid-
er, antenna shunt, “C” bias, AF grid
or tone control circuits.

ROTARY for band change, meter, in-
tercom circuits; made in ceramic¢ and
phenolicmodels. ROTARY SPRING
RETURN for meter selection in-
tercom, phono-radio applications.
MEDIUM DUTY for band ctang-
ing in low power exciter-transmitters
and receivers. LEVER ACTIOM for
intercom, speaker, microphone and
other applications.

February, 1930

www americanradiohistorv com
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Latest Dual Stylus Unit Tracks 33-1/3, 45,
and 78 rpm Records at Constant Pressure

Costs 25% less than Pickups it Replaces

A new General Electric “Triple Play” Cartridge that tracks
any commercial record is now available to manufacturers, dis-
tributors, and dealers.

Simplicity is the key feature of this notable electronic advance-
ment. Once installed in a tone arm, the cartridge will play all
types of popular narrow groove and standard groove records
without replacement or even a change in position!

ONLY ONE PRESSURE

The new cartridge retains the unsurpassed frequency response
characteristics of the famous G-E Variable Reluctance unit and
in addition, tracks the three types of records at 6 to 8 grams.
Thus the pressure is constant regardless of the stylus you're
using. The special design of the “Triple Play” permits precise
adjustment of tone arm pressure. Weight changing and pres-
sure compromise problems are eliminated. High compliance
and low moving mass teduce record wear to a minimum.

r

%/ Ve72. /01[/ /om cozi/béﬂce 070 __

GENERAL (% ELECTRIC

14

TWO STYLI IN ONE CARTRIDGE

A single twist of a built-in knob turns either end of a dual
stylus to playing position. A 1-mil stylus, mounted at one end,
plays 331/ and 45 rpm records, and a 3-mil stylus, at the oppo-
site end, tracks standard 78 rpm records.

MANUFACTURERS NOTE LOW COST

Although it plays records that formerly required the use of
two cartridges, the price of the “Triple Play” is 259 less than
the price of two individual cartridges. It is adaptable to many
types of tone arms and its use as an initial component will
effectively reduce set manufacturing costs.

UNAFFECTED BY TEMPERATURE

The G-E “Triple Play” is unaffected by normal climatic
changes in humidity and extreme variations in temperature.
Needle talk and needle scratch are reduced to a minimum.
Record reproduction—as always with G-E Cartridges—is su-
perb. Mail coupon below for complete information.

General Electric Company, Parts Sectior 920
Electronics Park, Syracuse, New York '

Send me full particulars on the new G-E“Triple Play’’ Cartridge.

CITY e RETCNS S S STATE e

RADIO & TELEVISION NEWS
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Television ndustry Adopts

Another Rauland “First”!

in Television.

n The Rauvland-developed
caluminized tube—giving

the most brilliant picture

@ The light-weight 12" metal
tube — still available cnly

from Rauland. And now ...

THE SENSATIONAL NEW RAULAND LUXIDE SCREEN
WITH ITS VISIBLY BETTER CONTRAST AND CLARITY

Luxide Screen (right) shows how improved contrast and clarity under high

No single improvement in Television has won such quick
and enthusiastic public acceptance as the Rauland Luxide
Screen (black) picture tube —pioneered by Rauland from
its conception to its present universal acceptance.

Rauland —first manufacturer of tubes of this type—re-
ceived its initial production quantity of Luxide tube faces
in mid-June, 1949. Sets featuring these new tubes were
announced to the public in September. The public received
them with such enthusiasm that the Television industry,
almost without exception, has already adopted this Rauland-
developed idea and now offers it under a variety of names.

THE RAULAND

1950

4245 N.KNOX AVENUE -

bient light elimi ““washing out.’” (Standard tube at left.)

The Rauland Luxide Screen improves picture quality by
greatly reducing two former troubles—-first, reflection of
ambient light and second, halation within the tube face.
The results to the viewer are a great reduction in apparent
“plurring” and a much improved contrast and clarity, espe-
cially in lighted rooms. The improvement is so irapressive
that it has been given considerable editorial publicity.

Rauland is glad to have made another importart contri-
bution to the Television industry and the Television view-
ing public. The headline-making Luxide Screen is an addi-
tional example of Rauland’s “Perfection Through Research.”

CORPORATION

CHICAGO 41, ILLINOIS

www americanradiohistorv com
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® Gives customers o new
appreciation of your

| sarvice facilities

i ® Helps you avoid "cut-

throat™ price competition

“Your Money’s Worth in Good
Radio and Television Service” is
the title of this new 16-page book-
let now made available by the mak-
ers of Sprague Capacitors and
Koolohm Resistors for distribu-
tion to your service customers and
prospects under your own name!

Profusely illustrated, finely lith-
ographed in two colors, the book-
let will help you win customers,
justify fair service prices and meet
“cut throat” competition that is
springing up on all sides. It tells
set owners about the complexities
of today’s radio and television
equipment and about the extensive
service facilities needed to keep re-
ceivers in first class working order.

In short, it is a book designed
to win confidence for you by show-
ing customers how complicated
the work really is and by proving
to them exactly
how and why

goodkservice Write fll'r
work com-

mands a fair FREE
price.

SAMPLE

| City, Zone, State
L------------

I |

I Sprague Products Company l
51 Marshall Street

l North Adams, Mass. l
Please rush free sample of the mew booklet

§  “Your Money's Worth in Good Radio and Tele- ||
vision Service” and tell me how | can obtain

I additional copies for distribution to my service I

I customers. l

I Name, l

1  Addres 1

16

% Presenting latest information on the Radio Industry.

N

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

COLOR TV, probably the most con-
troversial subject since the KDKA
days of broadcasting and certainly
the seething topic of ’'49, ripped into
the new year with quite a banner as-
signment direct from the seven men
who are judging the future of green,
red, and blue in video. The assign-
ment, a field test, and all three who
have color systems, RCA, CBS and
CTI, were involved.

Colorcasting for a thirty-day period
was ordered by the Commissioners to
a representative assortment of re-
ceivers distributed among . . . “tech-
nical and non-technical persons who
are not connected with the develop-
ment of the system.” The request, is-
sued in the closing hours of the com-
parison tests, created quite a furore,
since a representative assortment of
receivers was just not available and
only perhaps a wartime-type emer-
gency production plan might, it was
believed, produce the sets. And what-
ever models could be produced would
be on a very limited basis, was the
general consensus. The unfortunate
interpretation of the test ruling by
the general press, cited as a wide-
scale public check of color TV, added
to the general discomfort of everyone
and brought sleepless nights to many
a plant man who wondered just how
they could race out all the sets re-
quired and at a sensible price. Many
of the production experts agreed that
the receivers would, in the main, be
handmade types and certainly quite
costly. Commenting on the latter
point, a representative of one manu-
facturer predicted that the cost of
about one hundred models which they
expected to produce, would be in the
neighborhood of a quarter of a mil-
lion dollars. This spokesman declared
that the sets would not be sold, but
loaned out to a group of viewers.

As this column was being written,
manufacturers were processing the
test sets and shipping to locations
which should produce the information
sought by the FCC. Data that the
Commission hoped to collect as a re-
sult of the test were expected to cover
resolution or definition, brightness,
contrast and flicker, registration,
color fidelity and spurious images.
Also to be explored during the tests
were the desired-to-undesired signal
ratios in a variety of combinations:

www americanradiohistorv com

monochrome to color, color on color
receiver to monochrome, color on
color set to color, color on black and
white receiver to monochrome and
color in the black and white model to
color. There were also to be reviewed
signal-to-interference ratios. This
study was expected to include tests
where the undesired signals are con-
tinuous waves other than TV signals,
such as oscillator radiation and dia-
thermy interference. The FCC also
asked that the tests should include
representative carrier differences such
as result from the use of standard
intermediate frequencies, with par-
ticular attention being paid to critical
carrier frequency differences. Results
from susceptibility to various types of
impulse and random noise were also
to be reported, with emphasis on the
troubles caused by auto ignition, and
industrial and home-type electrical
equipment.

Four classifications of receivers
were described by the FCC as being
representative for the tests: Black and
white models, adapted to provide
monochrome reception from color
transmitters; converted or adapted
receivers to provide color reception;
new monochrome models capable of
picking up black and white signals
from colorcasts; and color receivers
specially built for all color reception.

Observers have been asked to se-
lect a viewing distance, within four
to twelve times the picture height,
when the normal picture is free from
interference, and base their reports on
their reaction to fixed or variable
viewing distances. Information on
highlight brightness and contrast re-
quired in the room are also being
compiled for the Commission, with
specific data on the room lighting used
during the tests. The FCC suggested
that values of room illumination se-
lected should be those representative
of the lighting required by one or
more persons when reading a news-
paper.

Not only have the present bands
been selected for study, but the higher
470 to 890 region, too, the FCC hoping
to be able to correlate the results on
both of these bands for allocation
purposes. Transmitter manufacturers
are being asked to disclose powers
available, frequency stabilitiy of vis-
ual and aural carriers, particularly

RADIO & TELEVISION NEWS
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« « « the RCA WO-58A Television Oscilloscope has no equul

Unquestionably the finest instrument of its type,
the WO-58A is a splendid investment for any serv-
ice shop. Expressly designed for observation of
voltages-in TV receivers, this oscilloscope affords
accurate presentation of sync pulses, deflection
waveforms, and composite video signals. Defective
waveforms can betraced step-by-steptotheir sources.

Peak-to-peak voltages of TV-receiver waveforms
can be read at all times during operation. The
frequency-compensated vertical range control is
graduated in five voltage steps of 3-to-1 ratio
which, together with a built-in calibrating voltage
source, facilitates voltage measurements over any
extended range.

A crystal probe is supplied which can be con-
nected to the kinescope socket of the receiver under
test. When so used, it presents the same capacitaace
as the kinescope grid and, therefore, provides fa ith-
ful reproduction of video-amplifier response cures.

The vertical amplifier of the WO-58A has a uscful
range from 1 cycle to 4 megacycles. Its characteris-
tics of tilt, overshoot, and rise time are excellcnt.
As a result of its unusual transient-response per-
formance, the WO-58A provides accurate trace: of
sync pulses and other steep wave fronts. Suppiied
complete with crystal probe, direct probe, and low-
capacitance probe. See your RCA Test Equipment
Distributor today for full details.

AVAILABLE FROM YOUR RCA TEST EQUIPMENT DISTRIBUTOR

TEST EQUIPMENT

RADIO CORPORATION of AMERICA

HARRISON. N. J.

1950

o

i

i
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NOW
AT

ALLIED

on easy terms!
MAGNECORDER

MODEL PT6=JA

The Professional
Magnetic Tape Recorder
»--""'"-———F—.‘l

™ onWY

$ 4995

powN

Own the Best the
Easy-Pay ALLIED way

Here is the professional tape recorder selected by
over 2400 critical users—radio stations, schools,
recording studios and professionals. Portable dual
unit recorder and amplifier. Conforms to NAB spe-
cifications. Frequency response + 2 db 50 to 15,000
cps with less than 29, harmonic distortion. Ampli-
fier has low impedance mike input with gain control,
also high impedance input for radio tuner, etc.
Monitor Speaker with volume control. 3’/ illumi-
nated VU Meter. 10 watts power output with pro-
vis'on for external speaker; also 600 ohm line output
terminal. Three position switch selects Record,
Listen, or Amplifier. Amplifier position can be used
as public address or single channel remote. Recorder
mechanism has two tape speeds, 15 or 714 inches
per second, with easily interchangeable capstans
driven by synchronous motor. Hi-speed rewind has
separate motor. Complete with tubes and instruc-
tions. Less tape, reels and mike.
........ $499.50

96-205. PT6-JA Magnecorder.
CASH PRICE

$49.95 down, $39.71 monthly for 12 months
96-266 PT6-JAH Magnecorder with high speed

forward. CASH PRICE . . ................ $515.50
$51.55 down, $40.98 monthly for 12 months

All other M d units
from ALLIED on easy payments.

833 W. Jackson Bivd., Dept. 1-R-O.
Chicago 7, Illinois.

Enter my order for Magnecorder Model....,

1
1
]
1
1
O Down Payment enclosed. $.............. :
[ Send conupicic Magnecorder literature. 1

1

1

1

the relative stability as it affects the
intercarrier type receivers. Receiver
makers were also involved in the
higher band quiz, they were being
asked to disclose the selectivity, sensi-
tivity, oscillator stability, oscillator
radiation and image and other spuri-
ous response characteristics of their
models designed for the high channels.

The results of these tests are ex-
| pected to become available at the sec-
ond comparative test session, sched-
uled to begin just about the time this
issue goes into the mailbag.

The first comparison studies, which
apparently prompted the sensational
| decision to hold field tests, resulted in

a barrage of explosive comments on
the merits of the systems displayed.

An official spokesman for RCA de-
clared that the images on their re-
ceivers were . .. “far brighter and
truer in color fidelity than in earlier
tests. Operation was stable and com-
pletely free of flicker.”

Dr. C. B. Jolliffe, executive vice-
president in charge of RCA Labs,
said: ‘“All proponents of the art
should be impressed by this demon-
stration. . . . Experience has taught
us that the whirling mechanical disk
has no place in home television.”

The Columbia camp was far from
quiet with opinions. Said Adrian
Murphy, CBS vice-prexy: “The color
fidelity of the CBS system once again
has been proved way out in front. The
colors in the CBS picture were highly
faithful to the original subject matter
and were stable.”
|  The enthusiasm for the color results

was not shared by Dr. Allen B. Du-
Mont who declared that neither sys-
| tem was adequate. In one, he said, the
color changed every minute, and in

1s, | the other the color fidelity was poor.

To many witnesses at the tests, the
RCA system appeared to be more
stable, while the CBS method afforded
a more faithful picture. The black
and white pictures from the standard
monochrome set also appeared to
many to have greater definition than
black and white results on the color
models.
\ The transmission procedures em-
ployed at the tests were unique in
many ways. For instance, the studios
of WNBW, the NBC station in the
Wardman-Park Hotel, originated pro-
grams for feeding to the transmitters
of not only WNBW, but WOIC the
CBS station, and WTTG the DuMont
setup. During the demonstrations
RCA displayed transmission over a
coax cable, the signal being fed into
an eight-mile loop of cable.

WASHINGTON lost its hold on the
color wrangle for a few days, prior to
the comparison test session, the scene
shifting to London and BBC, where it
had been reported color was in the
offing.

The report stemmed from the trip
Dr. Peter Goldmark had made to Lon-
| don at the invitation of the British
| Institute of Electrical Engineers to
talk about and demonstrate his color

www americanradiohistorv com

system. According to CBS representa-
tives, a system paralleling Goldmark’s
setup was to be built for the BBC,
with complete studio facilities being
developed to accommodate colorcast-
ing activities.

When informed of the report on
BBC color work, Sir Noel Ashbridge,
director of technical services for the
British system, declared that . . . “no
definite arrangements have been made
for specific tests nor is any practical
development in the immediate future
envisaged.” Sir Noel explained that
. . . “the only work in color televi-ion
by the BBC consists purely of research
experiments.”

Dr. Goldmark, commenting on the
experimentation activities, said that
he welcomed . .. “any experimenta-
tion by the BBC . . . and we are quite
certain that its experiments with
other systems in addition to ours will
demonstrate the superiority of the
CBS method.”

TV surrendered its headline spot on
two occasions, during the close of '49,
to two other substantial users of
channels, the petroleum and taxicab
industries.

Commissioner E. M. Webster pro-
vided the report on petroleum and
radio in a talk before the Division of
Transportation of the American Pe-
troleum Institute during its annual
meeting in Chicago. Reviewing the
use of the airlanes by the oil drillers,
the Commissioner described how radio
was used by geophysical crews in con-
nection with seismie, gravity meter,
and magnetometer surveys, as well as
by other divisions of the oil wellers
covering such activities as off-shore
operations in the Guif of Mexico, com-
munications during drilling and well
operations, control and safety activi-
ties involved during the construction
and operation of refineries, and vital
contacts in the operation of natural
gas, crude, and products pipe lines.

“In the pipe line field,” said the
Commissioner, “radio has proved to
be most useful on the long-distance,
cross-country lines where gas is trav-
eling at high pressure and velocity,
and where the problem of instanta-
neous communications for control
purposes is most critical.”

Tracing the history of marine teleg-
raphy, which played so acute a role
in the early days of radio and the
ships which carried oil, the Commis-
sioner went back to the days of WCC,
the call letters of the pioneer station
of the Marconi Wireless Telegraph
Company of America at South Well-
fleet, Mass. On the ocean side of the
Cape at this site in 1903, Marconi had
erected his famous transmitter build-
ing, located in the center of four 210-
foot lattice-work towers. In 1914,
Marconi found it necessary to replace
his early crude apparatus with mod-
ern equipment and a station was
erected at Marion, where the Cape
joins the mainland.

With the advent of World War 1,

(Continued on page 155)
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FEBRUARY, 1950
MICROWAVE TECHNIQUES ... ... ... ... . . . J. Racker 3
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By J. RACKER

Federal Telecommunication Labs.. Inc.

This, the first of a series of articles on microwaves.,

introduces the subjeet and gives some basie definitions.

¥ NHE abundance of papers on micro-
waves that appear virtually every

- month in many technical periodi-
cals bears witness to the tremendous
activity in this field. The author, there-
fore, feels that it is unnecessary to delve
into the importance of this new, but
rapidly expanding, art in electrical en-
gineering. However, one point that may
have been overlooked by many readers
is this: _virtually every large organiza-
tion operating in electronies has an-
nounced the construction of a “micro-
wave tower”, such as the one shown in
Fig. 1, specifically for the purposes of
studying and developing equipment uti-
lizing the centimeter wavelength band.
It is reasonable to assume that the
millions of dollars invested in these
“microwave towers” represents only a
fraction of the total cost of the research
program. It is also a sound principle
that for each dollar spent in research,
many more will be expended in produc-
tion and commercialization of this equip-
ment. At present microwave activity is

FEBRUARY, 1950

centered in the laboratory, but when the
years of intensive study are translated
into practical apparatus, the emergence
of this field as a major industry is al-
most certain. Remember that the man-
agement of many organizations would
have never erected elaborate structures
such as the one shown in Fig. 1, unless
they were firmly convinced of the com-
mercial possibilities of equipment oper-
ating in this band.

Even today, more and more systems
are being turned over to the factory
from the laboratory, and for the main
part, it is this equipment that provides
the subject matter for the papers men-
tioned in the first sentence of this arti-
cle. Many engineers who were ‘“low-
frequency” men all their lives are now
being called upon to work on microwave
units. Certainly from the foregoing it is
obvious that this field offers good op-
portunities for the student or junior
engineer.

This article serves as an introduction
to a series on “Microwave Techniques”

ENGINEERING DEPT.,
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Fig. 1. Microwave tower used by Federal
Telecommunication Labs. for research and
development of microvrave equipment.

particularly directed 0 the engineer
who is just starting in this art. On the
whole the articles will Lie kept as simple
and practical as possible, minimizing
as much as possible the use of higher
mathematics and advar.ced theory. This
series will also provide the practicing
microwave engineer with a reference,
or handbook, for many useful, everyday
design equations which he may now
have to thumb through several volumes
to locate. Nomographs ¢ nd charts will be
employed whenever they are available.

The subjects to be ccvered in this se-
ries of articles include: design of micro-
wave transmitters; des gn of microwave
receivers; microwave transmission lines
and antennas; microw:.ve propagation;
microwave measurements; microwave
television links; microvrave communica-
tion systems and micrcwave system
planning.

Befinition of Mieroviaves

Two questions immediately arise.
First, what are micrcwaves, and sec-
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Fig. 2. One of the major advantages of
the use of microwaves is that the energy
can readily be “beamed” by dipole fed
parabolic antennas like the one shown.

ond, why are microwave techniques dif-
ferent than conventional techniques.
The answer to the first provides a clue
to that of the second. Microwaves have
been defined in various ways by differ-
ent individuals, but the best definition,
in the opinion of the author, is the fol-
lowing. Microwaves are those radio fre-
quencies whose wavelengths are com-
parable to the dimensions of the appa-
ratus in which they are used. This fact
distinguishes microwaves from conven-
tional radio frequencies, whose wave-
lengths are of a much higher order of
magnitude than their equipment, and
light waves, whose wavelengths are
very small compared to normal sized
units. Because of this unique position
of microwaves in the frequency spec-
trum, it is sometimes convenient to de-
scribe certain circuits in conventional
radio-frequency terms, while others are
more readily visualized by comparing
them to equivalent light phenomena.

In defining microwaves as those radio
frequencies whose wavelength is com-
parable to the dimensions of the appa-
ratus in which they are used, a wide
latitude is available in establishing the
exact frequency range implied, since
both “comparable” and “dimensions of
the apparatus” must still be precisely
defined. No such definitions exist and,

therefore, there is a considerable dif-
ference in opinion as to exactly where
microwave frequencies start and end.
Arbitrarily, the author will set the
lower limit at about 900 me. (wave-
length of the order of 33 ecm.) because
at these frequencies parabolic reflectors
such as the one shown in Fig. 2 become
practical for many applications, while
an upper limit of about 10,000 me. will
be assumed where wavelengths of
about 3 cm. dictate use of equip-
ment considerably smaller than that
conventionally used. Some authorities
set the upper limit as high as 100,000
mc., but for the purpose of these arti-
cles 10,000 mec. represents an ample
limit, since even at these frequencies
present-day activity is limited.

Now for the second question intro-
duced previously, i.e., why are miero-
wave techniques different than conven-
tional techniques. The answer is de-
rived from its definition, i.e., wave-
lengths are involved that are compara-
ble to the size of the equipment. This
fact immediately affects many of the
basic circuit equations that were pre-
viously employed because these equa-
tions were derived with the assumption
that the elements employed were small
in comparison to the wavelength of the
applied signal.

For example, let us consider one of the’

simplest and most commonly used rela-
tions that appears in classical circuit
theory, i.e. Ohm’s law. This law may be
generalized so that it applies to an in-
finitesimal conducting cube and is then
written as:
i=o¢E . . . . . . . .
where 1 is the current density

o is the conductivity of the material
through which the current flows

E is the electric field intensity

Assume that we have a voltage V,
across a loop of wire shown in Fig. 3A.
When this voltage is d.c. the current, as
expressed in Eqt. (1), flowing through
this wire is:
I=V/R . . . . . . . (2
where R is the resistance of the wire
(reciprocal of its conductivity) which is
the familiar form of Ohm’s law.

(A)

Fig. 3. (A) Voltage applied across a loop of wire. (B)
Cross-section of a wave guide showing inner walls A
and outer surface B. (C) construction of a coaxial line. The
outer conductor completely envelops the inner conductor.

SIDE VIEW

FRONT VIEW
(G
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However, if the voltage is varying
in time, but the wavelength is still very
large compared to the length of the
wire, then the current flowing through
the wire becomes (assuming that the
distributed capacitance can be neg-
lected) :

I =V/(R + joL) . (3)
where L is the inductance of the wire.

Finally if the frequency of the ap-
plied voltage is such that its wavelength
is of the same order of magnitude as
the length of the wire, the voltage equa-
tion becomes (again neglecting the dis-
tributed capacitance) :
V=I[(R+R) + joL]
where B, is the radiation resistance.

Thus we note that when the length
of the wire becomes comparable to the
wavelength of the applied voltage some
of the energy is radiated. This idea is,
of course, not really new to “low fre-
quency” engineers, because they know
that an antenna “radiates” more effec-
tively as its length is increased. Tt is
primarily due to this radiation effect
that microwaves are transmitted and
measured by means of electromagnetic
waves rather than via currents and volt-
ages. Thus instead of two-wire lines,
wave guides are used and instead of
lumped constant L-C resonant circuits,
cavities are used. Impedance is meas-
ured by “standing waves”, and in-
ductive and capacitive elements become
functions of wavelength.

(4)

Another important characteristic of
microwaves is that the depth of current
penetration in a good conductor is vir-
tually negligible. The “skin” effect is
well-known to most readers and at mi-
crowaves this effect reaches the point
where, for all practical purposes, it is
safe to assume that the current flows
on the surface of (rather than in) the
conductor. It is important to note that
this current flows along the side of the
conduc