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in authoritative technical literature

Receiving Tubes for
AM, FM, and Tele-
vision Broadcast
Bulletin 1275-E.
Characteristics and

450 RCA receiving
types. 24 pages. Price
10 cents.

LA

New RCA Triple Pindex
At your fingertips . . . any
3 base diagrams out of
over GO0 receiving tubes
and kinescopes. Price
75 cents.

A Frun Pringrtye
amt 3

7
Wt pibseams ond b
B 4se oL TIORY

RCA Television Pict-O-
Guides For quick
and accurate TV

i!.G- — trouble shooting
i' :;Cf\ y by picture

b analysis.
{ e — {See your
3 A RCA Tube
- pICT-@-GUIDE  Distributor

e for details.)
e

—

... you should have these other “RCA firsts”

base diagrams on over

_—

fy

owgad the new Rﬂﬂ e
RC-16 ’

RCA RECEIVING TUBE MANUAL

T

~ RECE/VING TUBE

|| mMAVIUAL

Months of planning and preparation
went into the new RC-16 Receiving
Tube Manual to produce what is
unquestionably the most complete
and authoritative reference guide to
receiving-type tubes ever published.

Patterned after the famous RC-15—
of whiclh over 600,000 copies were sold
—and retaining its proven features,
the new and larger RC-16 contains
over 300 pages of detailed informa-
tion on more than 460 RCA receiving
tubes and kinescopes.

Features include—

... tube and circuit theory with for-
mulas and examples for calculating
power output, load resistance, and
distortion for several classes of ampli-
fiers—plus new information on
cathode follower design.

For quick action—

————— Mail this coupon to your RCA TUBE DISTRIB UTOR -———

Mr. RCA Tube Distributor:

Please rush me RCA Technical Literature checked
below for which remittance is enclosed—

Name

Address

City

Zone State __

[J RC-16 RCA Receiving Tube
Manual (50 cents)

[ RCA Triple Pindex,
New Edition (75 cents)

[0 Receiving Tubes for AM, FM,

and TV (10 cents)
Tell me how I can obtain Volume I [
Volume Il [] of the RCA Pict-O-Guide. |

|
|
!
|
1
1
|
|
|
l
i
|
|
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ELECTRON TUBES

... new information on kinescope in-
stallation and handling.

.« . aclassification chart which groups
types having similar characteristics
and the same filament or heater volt-
ages. Also shows miniature types and
their GT equivalents.

... expanded circuit section includ-
ing many new audio amplifier and
receiver designs.

... design data and charts for resist-
ance-coupled amplifiers.

e 4 r

A textbook in itself, the new RC-16 is
the most valuable day-to-day tube ref-
erence guide in the field . .. yet it costs
only 50 cents! Get your copy today
from your local RCA Tube Distributor.

RADIO CORPORATION

of AMERICA

HARRISON. N.J.

#If you do not know your RCA Tube Distribu-
tor, orders may be sent to RCA, Commercial
Engineering, Section 152U, Harrison, N. J.
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I Will Train You af Home

P

VETERANS
WHRRY/

Y0 GET THIS VALUABLE TRAINING UNDER G. 1 BILL.
TIME IS RUNNING OUT. MAIL COUFON NCW!

I Send You Many
KITS OF RADIO PARTS
for Practical Experience

YOU BUILD THIS MODERN RADIO as part
of my Servicing Course. You build this
complete, powerfat Radio Receiver that
brings in local ard distant
. stations. N.R.L gives you
ALL the Radio
parts: speaker,
tubes, chassis,
traasformer,
| socke:s, loop an-
tenna, etc.

.

\

YOU BUILD THIS TESTER
tha: soon nelps you EARN
EXTRA MONEY fixing
neighbors® Radios in spare
time as part of my Serviting
or Communications Course.

.‘n'
-
YOU BUILD THIS TRANSMITTER. |
I send you all the parts to build Trans-
mitter shown beiow as part of my new
Communications Course. Conduct ac-
tual procedure of Broadcast Operators,
learn how to actually put a station
on the air

v 2 il F L
! YOU BUILD THIS WAVE-
| METER in my Communica-
' tions Course with partsIsend,

Use it to determine frequency
of operation, make other tests
an transmitter currents.

December. 1930

)\ for Good Jobs in

America’s Fast Growing Industry

Dffers You 6OOD PAY-SUCGCESS

Do you want good pay, & job with a bright future and security ?
Would you like to have a profitable shop or store of your own?
If so, find out how you can realize your ambition in the fast
growing, prosperous RADJO-TELEVISION industry. Even
without Television, the industry is bigger than ever before.
80 million home and auto Radios, 2,700 Broadcasting Stations,
expanding use of Aviation and Police Radio, Micro-Wave Relay,
Two-Way Radio for buses, taxis, etc., are making opportuni-
ties for Servicing and Communications Technicians and FCC-
Licensed Operators.

Television is Today’s Good Job Maker

Look at these facts. In 1946 only 6,000 TV sets were sold. In
1950 almost 5,000,000. By 1954, 20,000,000 TV sets will be in
use, according to estimates. 100 TV Stations are operating in
35 states, Authorities predict there will be 1,000 TV Stations.
This rapid growth means new jobs, more jobs, good pay for
qualified men all over the U. S. and Canada.

Many Make $10 A Week Extra in Spare Time

Keep your job. I train you at home in your spare time. Hundreds I've
trained are successful RADIO-TELEVISION TECHNICIANS. Most had
no previous Radio experi¢nce; many no more than grammar school edu-
catton.  You learn Radio-Television principles from well-iltustrated les-
sons. You get PRACTICAL EXPERIENCE with kits—build valuable
multitester for conducting tests; also practice servicing Radios or oper-
ating transmitters—experiment with circuits common to Radio and Tele-
vision. You keep all equipment. Many students make $5, $10 a week
extra fixing neighbors' Radios in spare time. The day you enroil I start
sending you SPECIAL BOOKLETS to tcach you how. Multitester you
build helps do it.

Get Actual Lesson and Book FREE

Send now for my FREE DOUBLE OFFER. You get actual Servicing
lesson to show you how to learn at home. Also my 64-page book, “How
to Be a Success in Radio-Television.” Read what my graduates are
doing, earning; sec equipment you practice with at home. Send coupon
in envelope or paste on postal. J. E. SMITH
President, Department QN R. National Radio
Institute, Washington 9, D.C.

The ABC's of
SERVICING |

MR. ). E. SMITH, President, Dept.

: Success in Radio-Television.
call. Please write plainly.)

.

§ NAME,

: ADDRESS.

8 CITY. ..

) [ CHECK IF YETERAN

www americanradiohistorv com

ONR
National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page book about How to Win 1

Both FREE. (No salesman will |

.ZONE.. .
APPROYED UNDER G. [. BILL

L-----------------_--—--J

I TRAINED

THESE MEN

$10 10 $15 Week Spare Time
B “Four mionths after

enrolling for N.R.I.
course, was able to
service Radios . , .
averaged $10 to $15
8 week in spare time. Now
have full time Radio and Tele-
vision business."—WM. B.
WEYDE, Brooklyn, N. Y.

Video Engineer with NBC
“l am a video engi-
neer employed ily
NBC. My duties
here at Station
WNBW have to do
with Television control work.
Glad T am in this fast grow-
InE Television field."—W. D,
DEEM, Arlington, Va.

Makes Money with Own Shop

“Am doing Radio
servicing full time in
my own shop. Make
more money than I
ever made before. I
owe my success to N.R.L."—

%

C. STATH, Fort Madison, Ia.
Qver $40 Month Spare Time
“When 1 enrolled, 3 -7
had no idea it would i
be so0 easy to learn. [ &
Have equipped my % A

shop out of spare s>

time carnings. Clearing about
$40 to $60 a month."—J. D.
KNIGHT, Denison, Texas.

...STATE...

3
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OLIVER READ, D.S¢c.,D. Litt., W SETI
Meanaging Editor

WM, A. STOCKLIN, B.S.

Technical Editor
H. S. RENNE, M.S.

Associate Editor
RAY FRANK, W9JU

Contributing Editor
R. HERTZBERG, W2DJ!)

Television Copsultani

MILTON S. KIVER

Short- Wave Editor
KENNETH /. BOORD

Editorial Assistanis
1. M. CARROLL
E. V. HITZEL

P. B. HOEFER
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R. S. KUPJACK
Advertising Monoger
L. L. OSTEN

Midwest Adv.-Manager
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Art Direclor

HERMAN R. BOLLIN

N

CCVER PHOTO: Cemrmunications in
our military services on land, sea,
and in the air. See pages 36, 38, 47.
50, and 63 for an authoritative review
of these communicationg systems.
{Montage of Official U.S. Army, Navy,
and Air Force Kodachromes)

Chairman of the Booard and Publisher
WILLIAM B. ZIFF

President
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it in TELEVISION
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Average Paid Circulation over 200,000

Radlo News Trademark Reg. U.S. Pat, Office No. 521506 @ Tclevislon News Trademark Reg. U.S. Pat. Office No. 517468
Radio & Television News Trademark Reg. ©J.5. Pat. Office No. 517025

CONTENTS DECEMBER, 1950

Survey of Television Antennas.....c...oooeeureureooeoceoe. .....Alan Smolen 3|
Clever |dea Promotes Dealers' Sales...........oooooooooiooo 35
Planning Integrated Signal Communications..........._..._.__..._._.______.

o Brig. Gen. Wesley T. Guest, USA 36
Engineering the Integrated Communications System....Col. Edwin R. Petzing 38

A TV Contrast Generator and Gamma Checkero..........oooooiooeiiii
_______ eeeeeeveaeeeeeneened . R. Popkin-Clurman, W2LNP 40
New Audio Developments. ..o Jack Simon 43
Mac's Radio Service Shop................ N .JohnT. Frye 46
Naval Communications....cccceoueeae.. Rear Admiral John R. Redman, USN 47
Technical Aspects of Naval Communications....Capt. J. A. Morrison, USN 50
Building the "Williamson" Amplifier . Herbert 1. Kerces 52
Extending Multimeter Utility —l Rufus P. Turner, K6Al 55
Video Amplifier Frequency Response. ... ... Walter H. Buchsbaum 56
Compact 100-Watt AM-NBFM Transmitter....... e
.......................... H. H. Patterson, W5DAH and A. D. Middelton, wscA 59
Why, Strategic Air Communications............ Major Gen. F. L. Ankenbrandt 63
Duo-Band Ham Antenna.... ... C. L. Buchanan. w3pzz 66
The Ad-Viser (Part 4} Irving Settel 74
Radio-TV Service Industry News . 128
Radio & Television News Index (Vols. 43-44) - S 160
DEPARTMENTS
For the Record..._.._._... The Editor 8 What's New in Radio............ ... B84
Spot Radio News................ 16 MARS 90
Within the Industry............_._._.. 26 Technical Books ... ... 137
Short-Wave. .. K. R. Boord 54 AFCA News ... ... 138
DA, COPYRIGHT 1950
2 < ZIFF-DAVIS PUBLISHING COMPANY
§ ﬁg 185 North Wabash Ave., Chicago I, 1.
B NS VOLUME 44 @ NUMBER 6 Member
g € Audit Bureau of
Circulations

3 1ished monthly by the Ziff-Davis Publishing Company at 185 N. Wabash Ave.,
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3, ls%. " Entered ns second-Ciass matter at the Post Office D?parln}ent- Ottawa, Canagda. SUBSCRIPTION RATES: in
u’ $., Canada, Mexico, South and Central America and U. S. '9ssessions. $4.00 for twelve is'sues: in Britlish Em&u c
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How To Pass FCC

COMMERCIAL
RADIO OPERATOR

LICENS

EXAMINATIONS
GET THIS AMAZING NEW BOOKLET FREE!

TELLS HOW —

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME
IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practizal experience—amateur, Army,
Navy, radio repair, or experimenting

TELLS HOW — Employers make

JOB OFFERS Like These
To Our Graduates Every Month

Telegram, August 9, 1950, from Chicf Engineer, Broadcast Station, Pennsyl-
vania, ‘‘Have job opening for one iransmitter operator to start imemediately,
contact me at once.”’

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patrol, ‘“We have
two vacancies in our Radio Communltcation Division. Starting pay $200; $250
after six months’ satisfactory service. Will yau recommend graduate of your
school ?*

These are just a few examples of the job offers that come to our office period-
feally. Some licensed radioman filled each of these jobs . . . it might have
been you!

HERE'S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY with OUR
Coaching AT HOME in Spare Time.

Name and Address fLicense Lessons

Lee Worthy,

221014 Wlilshire St., Bakersfield, Cal...]2nd Phone....... 16
Cliford E. Vogt.

Box 1016, Dania, Fla. ...............[Ist Phone ...... 20
Francis X. Foerch,

38 Beucler I'l.. Berginfield, N. J....... ] Ist Phone ...... 38
S/8gt. Ben 1. Davis,

317 North Roosevelt, Lebanen, 111, ....|Ist Phone ...... 1 28
Albert Schoell,
110 West L1th St.. Escondido. Cal 2nd Phone ...... 23

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-24, 4900 Euclid Bldg., Cleveland 3, Ohia
Approved for Yeteran Training Under G.l. Biil

December, 1950

LLS HOW Our Amazingly Effective

JOB-FINDING SERVICE
Gets Better Jobs for Graduates

Here are a few recent examples of Job-Finding results:

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
*Your ‘Chiel Engineer’s Bulletin’ is a grand way of obtalning empioyment for your
Rraduates who have obtaliied their 1st elass license. Since my name has been ofi the list
1 have received calls or letters from five Stations in the southern states, and am Dow
employed as Transmitling Ingineer at WMMT.™
Kimer Powell, Box 274, Sparta, Tenn.

GETS CiviL SERVICE J0B
“T have obtaired a position at wWright-Patterson Air Force Base. Darton, Ohlo. ag
Junior Electromic Equipment Itepairman. .’The Employment Application you prepared
for ¢ had a Iot to do with my landing this desirable position.

Charles E. Loomis. 4516 Gencdsee Ave., Dayton 6, Ohio.

GETS JOB WITH CAA
“T have had half a dozen or 50 offers since I mailed some fift¥ of the tswo¢ hun-
dred employment applications your school forwarded me. I accebted a position with the
Civil Aeronautics Administration as Maintenance Technicisn. Thank you very much
for the fine cooveration and helv ¥our organization has glven me in finding & job im
the radle field. ™
Dule E. Young. 122 Robbins St., Owosso, Mich,

OURS IS THE ONLY

e Sy | EOED L GRneE
URSE WHICH ) ‘e accepted o position wit . BECUT £ s

Sypplies rFoc.| mmsien S, foe hon of sour Joweinding Sl

TYPE EXAMINA- obllgation to you." ’

TIONS WITH ALL Fred W. Kineald. Box 241, Wadena. Minn.

LESSONS AND

FINAL TESTS. Your FCC Ticket is always recognized in all radio

fields as proof of your tecknical ability.

MAIL COUPON NOW

Cleveland Institute of Radle Electronics

(]
Desk RN-24, 4900 Euclid Bldg., Cleveland 3, Ghio I
(Address to Desk No. to avoid detay) ]
Approved for Veteran Tralning Under G.1. Bill
I watit to know how I can get my FCC ticket In a minimum I
of time. Send me your FREE booklet., “How to Pass FCC
Lleense Examinatlons’” (does not eover exams for Amateur I
License). as welt as a sample FCCstype exam and the valuable
new booklet. ‘-Money:Making FCC License Informatlon.”’ I

i
Il ADDRESS ............ AT IO000NGGOE AR gEOn0naC 1
: CITY ......... SRR e o A nhoe - o ZONE....STATE.......... :
'_ O Veterans eheck for cnroliment information under G.I. Bill.

3
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THE

Your inquiries are invited
PYRAMID ELECTRIC COMPANY

OF

PYRAMID CAPACITORS

will be in full operation by FEBRUARY 1, 1951

LOCATION 1445 HUDSON BOULEVARD, NORTH BERGEN, N. J.

SIZE 137,000 SQUARE FEET

PRODUCTS ELECTROLYTIC CAPACITORS
PAPER CAPACITORS
RF INTERFERENCE FILTERS

M

H
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NOW. . . GET EVERYTHING YOU
NEED TO LEARN AND MASTER

TELEVISION

RADIO-ELECTRONICS

-."C'”T ”0M£Q'

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

Your future deserves and needs every advan-
tage you can give it! That's why you awe it
to yourself ta find aut about ane of the most
COMPLETE, practical and effective ways now
available to prepare AT HOME for America’s

. d pereg R+ billion dollar opportunity field of TELE-

- Here S the , { VISION-RADIO-ELECTRONICS. See how you

‘ . ’REAI. THING. ! may get and keep the same type of basic
training equipment vsed in one of the no-

= tion’s finest training laboratories . . . haw

SET up YOUR OWN kABOVE Bl”;[:“ggg you may get real STARTING HELP toward a
GEIE) L) good job or your own business in Television-

HDME LA BORA TORY co_mmeg:siql T‘V frte- Radio-Electranics. Mail the coupon today for
SEIEE AT REY AL complete facts — including 89 ways to earn

completing regutlar
training at slight addi-
tional cost.
D.T.l.,, ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
GE'lll'atﬂl' In addition to easy-ta-read lessons, you get the use of HOME MOVIES
— an outstanding training advantage — plus 16 big shipments of
Eledronu[: parts. Perform Icoiver 300 fascinating experiments for
practical experience. Bui and
keep real commercial-type test Get BOTH of these
equipment shown at left. information pucked
If you prefer, get all your prepara- 2
tion in our new Chicogo Training
Laboratories—one af the finest of
its kind. Ample instructors, modern
equipment. Write for details!

MILITARY SERVICE!
1f you're subject to military
service, the information we
have for yau should prave
doubly interesting. Mail cou-
pon fodoy Y

AcT Now! MAIL COUPON mDA,V

RN-G-12

money in this thrilling, newer field.

L 4

DeFOREST'S TRAINING, INC,, Dept.
2533 N. Ashland Ave., Chicago 14, Il

Without obligation, | would [ike your late News-Bulletin
showing B9 ways fo earn money in Television-Radio-Electronics

MOV’ES ... and how | may prepare to get started in this thrilling field.

Nome. ...

.

Street..

De FOREST’S. TRAINING, INC. e Tane L State,

L}
CH]ACDAGO 14, ILLINOIS N e ——
e VRY INSTITUTION T—— —

o] Emm s S men oo e E——

December, 1950

www.americanradiohistorv.com
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lly Designed

New OVER/UNDER

WELLER

SOLDERING GUN

For ticklish TV soldering, there’s no
tool like the new 135.watt Weller
Gun. Dual spotlights eliminate
shadows. Precision balance

assures accurate soldering.

Long length reaches deep
into chassis, 3-second
lheating saves tlime
and current. Your

N

- T

for itself in a
few months.

Check This
Exclusive

Combination
of Features

o 5.SECOND HEATING
—No waiting. Saves
power.

_7: % RECORD.

EDITOR

WE REPEAT—WHY THE RUSH FOR
COLOR TELEVISION?

AFTER talking to many industrial
leaders, especially manufacturers
of television sets, it becomes quite ap-
parent that the television industry
thinks of the FCC as a group of Fed-
eral “eager beavers” in their endorse-
ment of the CBS color television svs-
tem.

It is generally known that the much
touted ballyhoo for a compatible tele-
vision system, suddenly switched to one
which is completely incompatible and
highly impractical. The result—more
confusion and dilemma to the Industry,
and particularly to the public.

In an editorial (February, 1950 “For
The Record’) titled, “Why The Rush
For Color Television?” we took issue
with those seeking to literally force a
color television system on the public.
We were not ready for color television
then, and we are not ready now, some
ten months later.

May we again ask, “Why The Rush
For Color Television?” Don’t we have
enough headaches now in attempting
to maintain nearly 10,000,000 mono-
chrome receivers now in service ?

Dealers and servicemen are already

| feeling the impact, not only of the

FCC’s color decision, but the attendant
publicity which implies that color serv-
ice will soon be available on full sched-
ule. Such publicity creates doubt in the
minds of the public as to the advisabil-
ity of purchasing a present black and
white television set. At best it would
be many months, perhaps even years,
until any color system would receive

| any favor from the advertiser. Millions

e OVER/UNDER DESIGN—Tube construction |
gives bracing action to tip, and improves visibility.
® DUAL SOLDERLITE—Prefocused spotlights com-
pletely eliminate shadows—let you see clearly.
o LOHGER REACH—Slides easily inta the most
complicated set-up. Reaches tight corners.

e COMPACT DESI6 N—Streamlined and precision
balanced for delicate “pin-point"” soldering.

e TRIGGER-SWITCH CONTROL—Adjusts heat to
the job. No need to unplug gun between jobs.

¢ DUAL HEAT—Single heat 100 watts; dual heat |
100/135 watts; 120 volts, 60 cycles. Handles all |
light-duty soldering.

® SOLDERING GUIDE. Get your new copy of |

“Soldering Tips''—revised, uvp-to-date
/\

and fully illustrated 20-page booklet

of practical soldering suggestions.
Price 10¢ at your distributor, or
order direct.

YWELLER

ELECTRIC CORP.

810 Packer Street, Easton, Pa.

of dollars are spent annually on tele-
vision programming and there is noth-
ing whatsoever in the FCC's color
decision that indicates that mono-
chrome telecasting service will be dis-
continued at any time in the future.
It is generally believed that color tele-
vision programs, when they do become
available, will be a supplementary
service. The acceptance of color will
depend entirely upon the type and
quality such programs will provide. At
this moment, however, the public is not
ready to be sold on an incompatible
device.

Must we chop receiver cabinets and
make other major alterations. includ-
ing the masking of large television pic-
ture tuhes into smaller ones, so a
clumsy motor and scanner can be slid
into place? Must we constantly tell
Junior not to fool with the various
gadgets that stick out for all to tinker
with ?

With the present limit to 10—12%"
size for the CBS system, there will be

www americanradiohistorvy com

required a high speed revolving color
disk, placed in front of the picture
tube, rotating at 1440 r.p.m. The disk
for a 10” tube is about 24” in diameter
and 28” for a 121" tube. The trend
has been toward larger picture tubes.
Therefore, to adapt a 16” set for CBS
color would require a disk of about 36”.
That's like turning a round card table
in front of a screen.

Must servicemen be emissaries in the
home of John Q Public in an attempt
to convince him that the FCC just
couldn't wait for some practical
method for color television that, ac-
cording to most engineers, can be fully
developed within a reasonably short
time? Is it not reasonable to assume
that within a short length of time
there will be developed an acceptable
compatible television system, employ-
ing new developments and making use
of those already under test?

We have talked to many television
set users and without exception, they
have stated that their present black
and white sets are perfectly satis-
factory and that they saw no point in
converting to color in the near future.
Some ask, why don't they (the FCC)
give the manufacturers more time to
perfect a compatible system? Didn’t
the Motion Picture Industry eliminate
flicker from early technicolor?, etc.

These United States are blessed with
the finest electronic technicians in all
the world. Is it not probable that this
“brain power” will develop a real
honest-to-goodness compatible tele-
vision system for the public ? Develop-
ments in recent months have definitely
shown real progress in the dot-simul-
taneous system, the tri-color tube and
others, to the point where it is quite
probable that the entire goal in achiev-
ing a flicker-free compatible color tele-
vision system may be almost at arms
reach.

This feeling is shared by the vast
majority in the television industry who
know what can be perfected to give
the public what it really wants, and
not what the FCC and CBS want it to
have.

It now appears that the CBS system
(except for superior color rendition) is
so impractical that it may die out
when the public learns all the facts.
Time will tell. In the meantime—
we're stuck with second best and we'll
have to make the best of it and pre-
pare for things to come by studying
conversion technigques (now in prep-
aration) and to carry the hope that
competition will ultimately force a
compatible color system. . . . . . OR.
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There’s Only ONE COMPLETE CATALOG for EVERYTHING
IN RADIO, TELEVISION & INDUSTRIAL ELECTRONICS

ERE'’S the only complete Buying Guide to
TV, Radio and Industrial Electronics—
packed with the world’s largest selections of
quality equipment at lowest, money-saving
prices. See the latest in TV, AM and FM re-
ceivers; radio-phonos; new Sound Systems and
P.A. equipment; high-fidelity custom sound
components; recorders and accessories; full se-
lections of newest Amateur receivers and sta-
tion gear; test instruments; builders’ kits; huge
listings of parts, tubes, tools, books—the world’s
most complete stocks of quality equipment.

ALLIED gives you every buying advantage:
speedy delivery, expert personal help, lowest
prices, assured satisfaction, liberal time pay-
ment terms. Get the 1951 aLLiED Catalog. Keep
it handy—it will save you time and money.
Send today for your FREE copy!

WORLD’S LARGEST STOCKS

® Radio Ports Unlimited

® Test Instrumerts—All Makes
@ Television & Hame Radies
&€ P.A. and Mi-Fi Equipmant

® Amaleur Station Gear

@€ Supplies for Industry

QUICK, EXPERT SERVICE

ALLIED IS YOUR TELEVISION HEADQUARTERS

Yo keep up with TV, depend on ALLIED! Count
ort us for the latest releases and largest stocks

WRITE TODAY FOR RADIO'S
LEADING BUYING GUIDE

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-M-0
Chicago 7, llinois

[J Send FREE 212-page 1951 ALLIED Catalog.

of piciure tubes, component parts, antennas and
accessories —plus the latest in TV tuners and
kits. If it's onything in TV— we have it in stock!
So remember—for TV—it's ALLIED Firstt

ALLIED RADIO

THE WORLD’S LARGEST RADIO SUPPLY HOUSE

Name................ e Y g

Everything in Electronics _

e o A e P e - -
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atie Shay? CONTROLS

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

1. Blue Shaft controls are complete, ready-to-use

units — factory assembled and tested includ-
ing switches. No time lost fussing with as-
sembly — smooth action guaranteed.

. Blue Shaft Controls are smal! size — only

15/16" diameter — meet any modern ser-
vice reqmrement

. Shafts — Standard Model B — 3” long —

universal fluted — full length mill. Model

BSK — 213" long with spllt knurl.

. Switches — positive throw in both “on” and

“off” positions. Terminals — surfaces ele-
vated to eliminate danger of shorting to cover
legs . . . 18" hole diameter for quick wiring
. hot tin dipped for easy soldering.

@) Reasons why “Blue Shafts” are better

5. Contact Spring gives you double wiping con-

7.

tacts on both resistor and center terminal
ring . . . to insure noiseless operation.

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

ermits
. Dunst

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

. Blue Sha‘t Controls are produced and gwar-

antéed by Centralab — the company that
introduced carbon-type controls to the radio
industry 25 years ago!

“Blue Shufts" offer complete range of all values

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

Get More Information . .

INAME. i

Blue Shaft Controls are available packaged singly, in
handy plastic boxes containing 12 — and in a special
metal cabinet containing 22 controls—No exira charge
for the cabinet. Ask your nearest Centralab distributor
for complete details on all Blue Shaft controls.

Check These LOW PRICES on Popular Size Controls!

Cat. No, R Taper
Resistance
B-60 500.000 C-2 {oudio)
B-60-§* 500,000 C-2 (oudio)
B-70 1 meaohm C-2 (audio)
B.70-S* 1 megohm C-2 (audio)
“Switch Type

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

'-----.--------- [ W - R Pl W N NN RN N N NNy R Ry Y]

Circuit List

Location Price
Volume or Tone $1.00
Volume or Tone $1.50
Volume or Tone $1.00
Volume or Tone $1.50

Cen

CINTRALAB DIVISION OF GLOBE-UNION INC., 9] East Keefe Avenue, Milwaukee 1, Wisconsin
Please send me Blue Shaf: Control Bulletin No. 42.106 [0 Include new Centralab Catalog No. 27 [

COMPANY INAME..ooviiii i iremeesemeasamsae s aesnssessnses s sesessmnssssvassns ssmsssseseen
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Eye witness
reports
Irom a fiery
[urnace!

A new television development which
adds to industry’s efficiency

No. 11 in a series outlining
high points in television history

i A4

Photograph and painting
from the RCA collection

® Something’s wrong in a big blast furnace, and it is
too hot for engineers to approach in safety. But now,
with the Vidicon camera of an RCA Industrial Television
System focused on the flames, the furnace can be studied
closely and carefully on a television receiver,

Here’s RCA’s Vidicon system at work beside a steaming vat. Note

how the compact television camera is getting a safe “closc-up”
of the action.

12

| '
& -

www.americanradlol !IS!OI’V.COI’T'I

Compact industrial television system—developed at RCA Laboratories—lets us
see the unseeable in safety!

One of the great advantages of this system—other
than its contributions to industrial safety—is its ability
‘to save both time and money. No longer need engineers
“shut-down” machines or processes to observe them.
Normal operations can continue without waste, while
the Vidicon System gathers information.

Key to the success of Vidicon is a tiny television camera
—small enough to hold in one hand—and inexpensive.
The camera’s “eye” is the sensitive Vidicon tube devel-
oped by scientists at RCA Laboratories. The only other
equipment needed is the Vidicon camera’s suitcase-size
portable control cabinet, which operates on ordinary
household current, and any television receiver—on which
to view the pictures.

Adaptable to many uses, RCA’s Vidicon camera could
be lowered under water to watch divers at work—or
stand watch on atomic piles, secure from radiation. And
this RCA Industrial Television System can also be ar-
ranged for 3-dimensional pictures . . . real as life!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION

RADIO & TELEVISION NEWS
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‘W A FOY. PatsictaTr €Y HOOD. Sscmctamy

FOY ELECTRIC COMPANY. INC.

305 SOUTH MiINT STREET TELEPHONE J-a834

CHARLOTTE 6. N. C.

August 21, 1950

Hytron Redio & Electrenics Corp.,
Salem, Mass.

Dear Sirs:

Tt is with gréaet plessure that I write you at this time to
campliment you on the superior performance of the Hytron 186RP4
cathode ray plcture tube.

I have just purchased one of the NEW ___ __ 16" tadble model
televicion sets, model , for my own personal use. I was
not pleased with the bromm spot which is often found in the
rectangular tubes so I replaced this mew ______ picture tube
with cne of Hytron's. The result? Amazing! Actually clearer
and sharper plctures, more brilliance and no brown spot.

We are authorized service for about 11 different makes of TV
eets and _____ is one of the factories We serve. From now
on we shall insist upon Hytrom for all picture tube replacémentse

J. A, Guptom, J
Service Dept. MarBger

Thanks to Mr. Gupton. His unsolicited

appreciation naturally warms our heart

More important, he gives all service-

dealers an excellent reason for picking

Hytron rectangulars.

Does he choose Hytron: Because the rectangular is Hytron's baby . . . the original
leader? Because Hytron's picture-tube plant is the most modern in the country? Because nine
out of ten leading TV set makers choose Hytron? Because more and more service-dealers

show equa! shrewdness?

He has an even better reason: experience. His own experience proves Hytron
better. Hytron rectangulars give him amazingly clearer,

sharper, more brilliant pictures. They'll do the same for you. Demand
original Hytron rectangulars. Prove by your own tests

that Hytron is also your best choice, - .

8ADIO TusLS

December, 1950 13
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HOWREDY) A Sonsationat How Sine O

1951 MIDWEST TEI.EVISION

CONSOLES and

'. COMPLETE CHASSIS
Peattiveirng The NEW MAMMOTH

197.- Inch

BLACK PICTURE TUBE
At Low Factory Prices

DIRECT
b . s P FROM
Never befere have you seen o - s 3, " ., 25
such tremendously BIG clear 3 | -~ e | FACTORY
pictures, such luxurious cab- b : 4 - i =
inets, such sensationally Tow -t
Factery Prices os Midwes?
offers in its 31st Anniversary
Line of 192" and ———
164" TV Consoles,
TV - Radio - Phone
Combinations, ond
complete TV Chossis.

LET US PUT THIS

Luxurious NEW 1951
MIDWEST"VIDEO GRAND"

19',-Inch TELEVISION

with AM-FM RADIO and 3-Speed
. Automatic Intermix Phonograph
e o '|9'/, Ttlem’:Lng:sss; ond Speoker ,l'l YOW own Home on

DAYS &3¢k TRIAL

Plus Powerful New 1951 World-Ranging 5-Band You Must Be Satisfied or Your

MIDWEST ««s RADIOS MONEY BACK

i p SEND COUPON TODAY
In Beautiful Consoles and Complete Chassis | ror This NEW 1957 4-Color

MIDWEST
demislyeninte g FRE RADIO-
Band Radio Chassis med oA AL} (R TELEVISION [=
ahonyGrand Radio Fer | kel CATALOG* i
purtumt e o e — = = B S Ml WRITE IN NAME AND ADDRESS (PLEASE o

ord Player. AS 4 ""v-' DHETR T 4 PRINT) ON COUPCN OR 1c POSTCARD

“"COMSTERLATION'

CVIDEQ GRANE
19" Television Consale

1514 Television-Rzdio-Phonwgroph Censole

Check these features:
Moammoth 19V:.lnch Pice
ture Tube (225 sq. in.
imoge)r Synchronized
sound ond pleture; Sim-
plified One-Knob Tuning;
Big 12" PanasonicSpeok-
€r; Vid2o-Soénic Tunery
and scores of other fea-

- oy : e anfnEy EMIDWEST RADIO & TELEVISION CORP.§

- - k ~H B Dept. 37-E, 909 BROAL'WAY e CINCINNATI 2, OHIO B

e - = _ 'r._ V3 = Please send me your new FREE 1951 Catalog. :

- - ENAME E
MIDWEST RADIO & TELEVISION CORP. j== :
1y ITONE___STATE @

h-------------------- ------ -------‘

14 RADIO & TELEVISION NEWS
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OHMITE ...

RHEOSTATS !

el

RESISTO S
~

World Renowned for Dependability

To thousands of equipment manufacturers the world over—the
name OHMITE has become synonymous with QUALITY. These
manufacturers have put OHMITE resistance products through the
and these su- de
perior units have provided consistently dependable performance
and long life under the most diflicult operating conditions. for StOCk

“Be Right with OHMITE” is more than just a slogan to these catalog
users. They know that when they specify OHMITE, they get the
finest resistance equipment available—anywhere!

most rigid of all tests—performance in the field

OHMITE MFG. CO.
488S Flournoy St.
Chicago 44, ill.

2. Zigte wii OMHI

RHEOSTATS RESISTORS TAP

PDecember, 1950

25 Sthencverdany
‘ N

= (925-7950

Reg, U, S. Pat, Q
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CAPACITORS

ARE
THE %222 COMPLETE
DISC CERAMIC LINE

DEVELOPED especially for

the television indus:ry,
Sprague Cera-mite Capaci-
tors fill the bill for the alert
service technician!

Temperature-compen-
sating, general-use, and
high-K bypass types fit
every type of circuit appli-
cation. The low self-induc-
tance feature of the flat plate
with uni-directional lead de-
sign gives better high fre-
quency performance than
the older tubular ceramics
which they replace. Aad
they're ideal as mica capa-
citor replacements, too!

Tiny and dependable,
every Cera-mite is rated art
1000 volts test, 500 wvdc,
and for operation at 185°F.

Cera-mites are cleatly
stamped with capacitance—
no confusing color coding.

Stock up at your Sprague
distributor without delay!

Write for Cera-mite Bulletin

& Trademark —
]
—]
[ |

PRAGUE™

DUCTS cOmPANY

DNISlON ‘OF THE SPRAGUE ELECTRIC COMPANY

*.§T., NORTH ADAMS, MASS.

| shaft or Goldmark’s pinwheel,

* Presenting latest information on the Radio Industryg.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

flicting theories for over a dec-
ade, shelved quite emphatically
by the D.C. ether policemen a few
years ago, now appears to have found
a legal haven with the warm approval
of the lawmakers of the land, at least
some of them. With the issuance of
that second report by the Commission
has come the news that the whirling
as it
has been dubbed by some, will be the
official medium for huecasting, news
which rocked most of industry and
caused many to predict that the disks
will speed to an early demise.
Indications that field sequential
would win, at least the first phase of
the color war, appeared in many sec-
tions of the first report. The bracket-
standard time table was the most
significant rough spot, for the sixty-
day limit was immediately conceded
by many as an impossible deadline
date. The mechanical switch require-
ment was another stumbling block,
practically all in industry stating that
they didn’t even know how to include
the 405-525 line provision in an effec-
tive way in so short a time. In addi-
tion, there were the statements declar-
ing that unless the proponents could
produce equipment that would un-
qualifiedly meet the Commission’s cri-
teria, all bets were off and CBS would
be declared the winner for the time
being. After reviewing the criticism
heaped on the other two systems, cit-
ing that neither method appeared to

, Col,omt.\snx(;. rifled with con-

be capable of rapidly overcoming their -

innate defects, the consensus was that
in the short time allotted little could
be done to alter the legislators’ opin-
ions.

The second report reaccented the
majority views of the airwave judi-
ciary. For instance, there appeared
the statement that in the opinion of
the Commission . . . “the CBS sys-
tem squarely meets the test of adapt-
ability and convertibility. . . . It is
the CTI and the RCA systems that fail
to meet the test, for neither CT7 nor
RCA demonstrated a practical con-
verter and hence failed to meet the
test of convertibility.” Describing the
basis under which the new standards
were being adopted, the Commission
said that the new rules being promul-
gated were the result of . . . “expert
calculations based on the characteris-
tics of the present standards and the

www americanradiohistorvy com

evidence concerning the CBS field-se-
quential color system. It is clearly
within the province of the rule-making
proceedings, as prescribed by the Ad-
ministrative Procedure Act, to adopt
such standards without the necessity
for further proceedings.”

As in the first report, contrary re-
marks appeared throughout many par-
agraphs which attempted to explain
the Commission’s reasoning behind the
conclusions reached. .For instance, in
a review of the problem of horizontal
interlace, it was pointed out that the
record shows quite clearly that if this
technique is successfully developed for
the CBS system, and it can be added
at a later date, horizontal resolution
would be increased and provide an ap-
priate picture improvement. However,
said the Commissioners, if it had been
possible to adopt bracket standards
now (which it couldn't because of the
reluctance of industry to go along)
the Commission could . . . “determine
whether to increase vertical resolution
as well as horizontal resolution. . . .
Since receivers without brackets could
not be adjusted to a different line rate,
our inability to adopt brackets at this
time probably means that as a prac-
tical matter, when and if horizontal
interlace is adopted for the color sys-
tem, the improvement may be confined
to horizontal resolution.” Thus any
suggestions for improvement of verti-
cal resolution may be bypassed.

The problem of long-persistence
phosphors, cited as means of provid-
ing better and brighter pictures with
no objectionable flicker, may have to
be overlooked now too, because of the
immediate adoption of the CBS setup.
In the words of the FCC: “Had it been
possible to adopt brackets now, then
if developments in the field of long-
persistence phosphors turned out to be
sufficiently impressive, the Commission
could consider lowering the field rate
and increasing the resolution without
objectionable flicker.”

Ripping into those who were re-
questing new hearings because of
improvements in color systems, the
second report declared that in the
Commission's opinion , . . “a new tele-
vision system is not entitled to a new
hearing or reopening simply on the
basis of a paper presentation.” Citing
that in the radio field many theoret-
ical systems exist and that it's a long
step from a description to a successful

RADIO & TELEVISION NEWS
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BOOST

your sales with the NEW

ALLIANCE BOOSTER

Tenna-Scope, like Tenna-Rotor will
be backed by national TV advertis-
ing that sells! No other booster will
have equal acceptance!

Actual size 64" 55U x5

For Tenna-Scope is superior in design for
ease of operation and performance. One
control for all channels! Automatic switch
turns booster on with set. Superbly styled
plastic control case blends with all furniture.
Exceptional high-channel reception and uni-
formity of picture and sound! Price $29.95.

Actial size
644" x5 %5

New Avtomatic Tenna-Rotor—model HIR—just
set the pointer—antenna then turns to that point
and stops. North— East— South —West. Direction
indicator dial shows exact position at all times.
May be marked for present or new channels.
Guaranteed for one year. Uses special “Zip"”
feature, 4-conductor cable for fast installation.
Advertised in all major TV areas.

Scalisncey §

t—and forget it!

Just set i
New Deluxe
Model HIR Tenna-Rotor

PDecember, 1950
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Hold That PRICE LINE

-
Ty

with Te/etowe'z =

Pole-Base Mount

Mail Coupon for FREE
Price Lists and Bulletin

l— PENN BOILER and BURNER MFG. CORP.

Dept. N-3 Lancaster, Pa.

Please send me free retailers price lists on both
Teletower and Tenna-Mast Hardware as well as a iree
Teletower Bulletin.

.......................................

Canadian Representative
J. R, MeVITY & COMPANY
53 Dalewood Road, Toronte, Ontario, Canada

The dealer in your area who features PENN
towers and television hardware will have a big
edge in the months ahead. He’ll hold his prices
without reducing his profit — because he’s sell.
ing the productionline “line”. Only Penn has
dared to go “all out” in applying mass produc-
tion technique to the making of top-quality
towers with lowered costs as a direct result.

BE that lucky dealer who'll gain sales through
price-appeal . . . construction-appeal . . . eye-
appeal. Get the prices! Get the facts about
Tenna-Mast hardware that’s popular as a bosomy
blende at a TV convention . . . about the towers
that weigh less than twoe pounds per foot . . .
feature exclusive automatic pilot hole alignment
that permiis safe, easy 2-man erection without
use of rigging hoists . . . provide sectional con-
struction that eases inventory and storage prob.
lems. Mail that coupon today.

Guv Ring &
Collar Sets

Pole-Base Mount
PMB-3

PENN BOILER & BURNER MFG. CORP.
LANCASTER. PA.
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operation, the Federal experts added:
“There can be no assurance that a
system is going to work until the ap-
paratus has been built and tested.”

The denial of an appeal for a test by
RCA a few days before the second re-
port was issued, presaged the stern
beliefs the Commission had on reopen-
ings. In denying this petition, the
ether guardians rebuked the dot-se-
quential proponent, declaring that the

“state of television is such that
new ideas and new inventions are
matters of weekly, even daily occur-
rence . . . the question of approving a
color television system which will best
serve the interests of the American
people is one which has been before
the Commission for almost ten years

in all proceedings such as the
instant one a point is reached which
calls for administrative finality . .
and in the sound discretion of the
Commission a delay in reaching a de-
termination with respect to the adop-
tion of standards for a color television
service . . . would not be conducive to
the orderly and expeditious dispatch
of the Commission’s business and
would not best serve the ends of
justice.”

Notwithstanding the Commission’s
sharp rejoinder, RCA announced that
they were not only going ahead with
their coior research, but would hold a
series of demonstrations in Washing-
ton, during which the latest improve-
ments in compatible all-electronic
high definition color would be shown.
In a telegram to ‘all licensees, RCA
said: “At this demonstration we will
supply you with information about our
latest simplified circuits, the converter
and the tri-color tube. We shall con-
tinue to give you further demonstra-
tions periodically so that you may see
the successive steps in our progress.
. . . By June 30, 1951, we will show
that the laboratory apparatus which
heretofore has been demonstrated has
been brought to fruition in a commer-
cial, fully-compatible all-electronic
system . . . available for immediate
adoption of final standards.”

Blunt addresses by FCC headman
Wayne Coy before advertising and en-
gineering groups, days before the CBS
edict was issued, also served as a fore-
cast of how the color-wind blew in
Washington. Discussing the demon-
strations, Coy said that during all of
the tests the dot and line-sequential
proponents had . . . “trained opera-
tors who worked assiduously before
each demonstration to make sure that
the equipment was adjusted in tip-top
shape and who hovered over the equip-
ment . . . continuously making ad-
justments to insure optimum perform-
ance. . . . Despite all of these efforts

. the proponents were unable to
maintain accurate registration and
color control. . . . You can imagine
what the situation would be like in
the ordinary home where children or
untrained adults had to operate such
receivers. . . . The conclusion seems
to be inescapable that CTI! and RCA

(Continued on page 109)
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ELECTRODES

for H.F.

HEATING

By R. A. WHITEMAN

Consulting Enginecer, Chicago

A discussion of the performance of
eleetrodes as a component part of

h.i. dielectric heating equipment.

HE h. f. heating of dielectric

I material has reached new produc-
tion heights in recent years. With

this increase in production there has
been a parallel increase in the diversity
of applications and also design prob-
lems. These applications include the
heating of plastics, melting frozen
foods, deinfestation of pharmaceutical
products, and the gluing of wood. The
design and application problems range
from the d.c. power supply through the
power-oscillator circuit to the final
arrangement of the electrodes. This
article will deal specifically with the
performance of the electrodes as a com-
ponent part of the h.f. dielectric-heating
equipment. The effectiveness of the elec-
trodes naturally depends upon their
shape as well as the shape and dielectric
properties of the material being heated.
A statement of certain fundamental
high-frequency properties of dielectrics
is of wvalue at this time in order to
emphasize the important design param-
eters wWhich must be considered. These
fundamental relations depend upon the
theory that nonmetallic solid materials
have few free electrons and the effect
of the electric field on the dielectric
molecules becomes very important. In
accordance with this theory, the electric
field causes a definite displacement of
the electrons within the atoms and also
a displacement of the atoms within the
molecules. These displacements have
translational as well as rotational com-
ponents and are most important in the
range of frequencies used for radio-
frequency heating. As the electric field
components of the molecules are rotated
to line up with the electric field, a dis-
placement of charge within the mate-

DECEMBER, 1950
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Fig. 1. Conveyor
belt arrangement
for dielectric heat-
ing showing elec-

trodes and tromsmia-
sion line through
side of cabinest.

rial takes place. As a result of this
effect, the displacement current in the
circuit is greater due to the presence
of the dielectric material than that oc-
curring due to free space. The ratio
of the former to the latter displacement
current for a given electrie-field intens-
ity is defined as the dielectric constant
of the material.

Since the changes in the molecular
configuration impart kinetic energy to
the thermal motion and are due to the
applied electric field, an equivalent dis-
placement current must flow into the
material in phase with the voltage im-
pressed on the material.

If the power loss in watts for each
cubic inch of the dielectric is P and the
electric field intensity in volts per inch
is F, then by definition the ratio of
the power P to E° is the effective con-
ductivity 6. The numerical value of o
is generally a very involved function
of the frequency and is not a constant.

For materials that have a very small
conductivity, the algebraic relation for
o is:

(. — Pk 2 BN R (L)
where ¢ is the dielectric constant at
the operating frequency f and p the
power factor of the dielectric material.
By equating the right member of Eqt.
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(1) to the ratic of P to E* and solving
for the power dissipated in a cubic
inch, the result becomes:

P=27feE p . {(2)

Although this equation ‘is a simple ‘re-
lation between the power dissipated and
the fundamental parameters of the di-
electric circuit, it clearly indicates the
dependency of the power dissipation
upon the power factor, frequency, di-
electric constant, and the electric field
intensity. It is possible to make the fre-
quency f as well as the dielectric con-
stant ¢ independent of the electrode
shape. Tt is, however, impossible to make
the electric field intensity throughout
the dielectric material independent of
the electrode shape. In order to have &
uniform distribution of power density,
it is necessary to have a uniform electric
field intensity, which can be achieved
in practice by properly arranging the
electrodes.

The objective in dielectric heating is
to first develop a sufficient power den-
sity for the required heating time in-
terval and then the problems which fol-
low must be solved as secondary items.
Thus, it may seem advisable at first t¢
have the equipment operate on one of
the lower frequency channels in order
to obtain a uniform potential across

3A
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Fig. 2. Adjustable height work oven
lor heating dieleciric materials.

the surface of the electrodes. This would
be accomplished by having the wave-
length large compared with the size of
the electrode. However, with this condi-
tion, the voltage will be uniform on the
electrodes but the electric field inten-
sity E will be high and flash-over as
well as internal sparking within the
dielectric material will exist. This
means that a higher frequency f must
be used and the field intensity E will
then be within a numerical value which
does not produce dielectric breakdown.
In some applications the electrodes will
then be large compared with the wave-
length and means of compensating for
the variation in voltage along the elec-
trode must be included in the design
of the electrodes.

This undesirable effect is very well
exemplified in large electrodes used in
the high-frequency wood-gluing process.
ft is quite common in this industry to
glue sheets of wood from 10 to 20 feet
and sometimes longer and use fre-
quencies in the region of 37 megacycles.
With the average dielectric constant of
the wood and glue equal to ¢, the wave-

length of the voltage wave on the long
electrodes is given by the formula:

f\/;.......‘.(.'S)
where \ is the wavelength measured in
feet and f is the frequency in mega-
¢ycles. The voltage wave will have a
maximum at the open end of the elec-
trode and a minimum at a quarter
wavelength from the open end. If the
wavelength of the voltage wave is very
much greater than the length of the
electrode, it is possible that the ratio
of the maximum voltage to the mini-
mum is greater than 0.9. To accomplish
this desirable voltage distribution, how-
ever, the frequency would be entirely
too low and the power concentration
for a permissible operating voltage
would be insufficient for a reasonably
short gluing cycle. This condition can
be improved somewhat by feeding the
voltage to the center of the electrode
plates with each half of the press con-
sidered separately, thereby enabling the
frequency to be twice that where the
voltage is applied at one end. If it is
physically permissible, it is advisable
to introduce auxiliary tuning of the
long electrodes by using small induct-
ances spaced along the electrodes. These
inductances should be connected in
parallel across the electrodes and tune
the capacitance of the press to parallel
resonance. To accomplish this, each
inductor should have » times the total
inductance required to tune the loaded
electrodes. This is expressed by:

n 10*

L=gmpc - (4)
where 7 is the number of equally spaced
inductors, f is the frequency in mega-
cycles, -C is the capacitance of the
loaded electrodes in miecromicrofarads
and L is the inductance of each coil in
microhenrys. At resonancé the load will
present a resistive impedance of:

27 FL
= tan 6 ()

where tan ¢ is the ratio of effective

Fig. 3. Curved and flat elecirodes used in dielectric heating equipment.
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resistance to the capacitive reactance
of the dielectric load.

The distance between the tuning in-
ductors in feet is given by:

G548 L E
f

\/_z_cos'E......(G)

where the ratio of E; to E. is the ratio
of the minimum voltage to the maxi-
mum voltage on the electrodes and is
generally made greater than 0.9.

As a typical example to illustrate
this method of using special electrodes
for high-frequency heating, consider the
following set of conditions:

f =37 megacycles

A= 00

tan 6 = .05

{ =20 feet

E:/E: =09

C = 1000 micromicrofarads
5.48

d=____
3/2.5

is the spacing of the inductors. In an
application very similar to this example,
7 tuning inductors were used in order
to provide a fairly uniform voltage
along the electrodes. The inductance of
each coil was:

7. 10° .
L—m:.wﬂ microhenrys

cos™ 0.9 = 2.44 feet

and the impedance of the dielectric load:
Z =27—3705 130 _ g¢ ohms

This example illustrates the applica-
tien of a special electrode for high-
frequency heating where the geomet-
rical length of the electrode is very
much greater than % of an electrical
wavelength.

In applications where the electrodes
are short compared with the quarter
wavelength, problems of voltage varia-
tion do not exist. Compensation by tun-
ing is, therefore, not necessary and
the only adjustment necessary is that
of varying the distance between elec-
trodes. This condition exists when heat-
ing plastic preforms and is illustrated
in Fig. 2. In the case of heating plastic
preforms it is usually necessary to sup-
ply an air movement parallel to the
electrodes. The air movement is pro-
vided by the fan and removes water
vapor and volatile chemieals, thereby
preventing them from condensing on
the upper electrode.

If instead of having the electrode
long, it is short compared with %
of the clectrical wavelength, then the
voltage applied to the electrodes will
be uniform. The electrodes under these
circumstances may be considered to be
equipotential surfaces and the electric
field intensity will be substantially uni-
form within the dielectric if the dielec-
tric has a special shape. In general, any
piece of dielectric will require electrodes
of a special shape in order to obtain a
uniform electric field intensity within
the given dielectrie.
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A general solution of this type of
problem may be easily expressed but
not always easily evaluated. For the
general solution, refer to Fig. 4 where
the electrodes are above and below the
xz-axis and the electric field is parallel
to the y-axis within the dielectric. Let
the potential within the dielectric be:

Vi="Ff (ps, ¢) . (7
and must satisfy the relation 8V./8y
= a constant to insure that the field
intensity within the dielectrie is a con-
stant. With a uniform field within the
dielectric, the equation of the potential
external to the dielectric is:

V.= f. (p., 0) (8)

and the potential at an external point
through which the electrode must pass:

We=aTe (255 1 - @ = 3 (9)

To find the equation of the equipoten-
tial surface with a potential equal to
V., set V. in Eqt. (8) equal to the con-
stant potential of Eqt. (9) as follows:

Vo, 2 Wl fo (pa’ﬁ) = fl (Pwa) (10)

and solve for p, in terms of the angle ¢
and the constant p.. Then the equipoten-
tial surface can be expressed as:

pe=F (8) (11)

A metallic electrode which is con-
structed so that it satisfies Eqt. (11)
will be coincident with the equipoten-
tial surface and thereby produce the
desired electric field. This mathematical
approach is generally cumbersome and
can be replaced by one which is not as
accurate but easier to apply. By refer-
ring to Eqts. (7), (8) and (9) and
rewriting them for rectangular coor-
dinates they become:

Vi=g: (x,y) . (12)
V=g, (2, v) . (13)

Then since the voltage across the
electrodes is' a constant for any one
application, this voltage is:
Vi=[E dy +[E. dy (14)
V.=E, (s + a¢). (15)
where s is the thickness of the dielectric
and a is the distance of a flow line
through the air gap between the dielec-
tric and the electrodes. Since the total
applied voltage V: and the internal
electric field intensity are constants,
then (s + a ¢) must be a constant for
small values of a.

It is readily observed that the posi-
tion of the electrodes can be located
point by point using Eqt. (15). This
method not only applies to dielectries
with flat surfaces but to surfaces of
any shape even though it is understood
that the numerical value of a must
be small compared with s. In general,
the shape of the electrode surface will
not be a plane buft will resemble such
surfaces as shown in Fig. 3.
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In many applications, it is not neces-
sary or advisable to attempt to form
the electrodes to conform with an equi-
potential surface providing an alternate
solution to the problem is available. In
many heating procedures, moving the
object to be heated has long been stand-
ard practice. This same procedure may
and is being used to advantage when
dealing with the high-frequency heat-
ing of dielectric material. If the dielec-
tric material is moved or passed be-
tween electrodes of the required shape
the higher intensity electric fields will
shift from one region of the dielectric
to another. Such a change or shift will
enable the heat generated within the
dielectric to conduct from the hotter
to the cooler portions, thereby produc-
ing a more uniform heating of the
material. The procedure is very well
applied in the SIECO dielectric belt
oven shown in Fig. 1. The oven is
loaded from the long end which projects
to the left of the photograph. The dielec-
tric material moves on a traveling belt
of specially treated fabric. The speed
of travel through the oven is adjustable
over a wide range and the vertical spac-
ing between the upper and lower elec-
trodes is also adjustable from % inch
to approximately 6 inches. The elec-
trodes generally extend 18 inches along
the belt and are slightly wider than
the belt. These electrodes are used under
an applied voltage of 8000 volts at 27
megacycles. This belt driven system is
constructed to be used with a SIECO
dielectric heating unit with the aid of a
transmission line connection. This type
of connection is shown in Fig. 5. The
oven is equipped with a stop button
both at the loading end and at the
exit end so that in the event of a
mechanical fouling of the dielectric
material, or for any other reason, the
operator can then shut off the entire
machine including its radio frequency

Fig. 4. A section of dielectric sym-
metrical about the z-axis with inter-
nal and external potentials indicated.

power by one simple stop button opera-
tion. The fluorescent lamp located and
visible inside the door is grounded at
the near end and at the far end is
equipped with a 4-inch long antenna
which picks up sufficient radio-frequency
power from the adjacent heating elec-
trode to operate the fluorescent tube and
to give a soft uniform light of good
intensity indicating nermal operation
of the oven. Also visible in the photo-
graph is a safety interlock switch so
that if the door is opened the entire
equipment is disconnected from the
power line. This equipment provides
an excellent method of production-line
handling as well as a method of obtain-
ing uniform heating of dielectric mate-
rials. It has been used for protective
deinfestation of pharmaceutical and
plastie products.

This analysis has indicated the var-
tous conditions which must be con-
sidered when selecting eleetrodes for
high-frequency heating of dielectrie
material. The primary requisite in this
work is that of uniform heating of the
dielectric in order to avoid ‘‘hot spots.”

The author wishes to thank Sherman
Industrial Electronics Company of Bel-
ville, N. J. for the accompanying photo-
graphs and other helpful information.

A @

Fig. 5. 27 mc. oscillator showing transmission line connection 1o adjacent electrode enclosure.
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Potted Electronic Circuits

SCALE iN INCHES

u S NAYY ELEGTRONICS [ASOSATORY Phgs

Miscellaneous units cast in NEL custing resin.

By HAROLD E. BRYAN

Casting or potting materials proteet eleetronie circuits
from effeets of humidity, fungus, shock, and vibration.

T USED to be standard praectice to
l construct electronic equipment for

the Naval forces in a most rugged
and substantial manner, in order that
it might continue to operate and with-
stand the rigors of the service. This
worked fine, and the equipment did
indeed stand up in Naval shipboard
operation. However, with the coming
of the late war thbe electronies art
progressed very rapidly. Ships no longer
are able to carry all the electronic
equipment considered desirable, or even
in some cases essential, if it is built in
the usual rugged and massive manner.

Attention has therefore been directed
to the miniaturization and subminia-
turization of the many electronic de-
vices required by modern Naval war-
fare. The advent of miniaiure and sub-
miniature electron tubes, as well as the
preduction of smaller and smaller com-
ponents such as resistors and capaci-
tors, has made the reduction in size
not only desirable but possible.

This reduction in size of ccmponents
and complete units has, nevertheless,
not been achieved without new compli-
cations. True miniaturization of a cir-
cuit requires the elimination of the

Top view of a complete receiver encased in NEL casting resin.
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common chassis as it is usually known,
since such a base occupies considerable
space by itself. Making the components
more or less self-supporting, or using
very small flat sub-chassis where re-
quired for support, can in itself save
a very substantial amount of volume.

Other problems which must be met
in the new designs are those invelving
damage from such things as high hu-
midity, fungus growths, and mechani-
cal damage from handling and shock
and vibration. It has been stated that
in certain areas during the last war
as much as 60% of the electronic
equipment was useless as received, due
primarily to the effects of humidity and
fungus. This is a very high casualty
rate for equipment that has not even
been used!

Attempts have been made to meet
the attacks of humidity and fungus by
means of hermetie sealing. This would
seem to be ideal, since all moisture and
other effects would be excluded from
the start, and it would not be impossi-
ble to repair the units, given the neces-
sary facilities. However, most such
attempts have met with failure. It ap-
pears almost impossible to obtain a
true seal, very small pin-holes invari-
ably appearing in the solder joints
sometimes after several cycles of ex-
pansion and contraction due to temper-
ature changes.

The use of casting or potting ma-
terials has been put forward in an
attempt to overcome these difficulties;
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when embedded in the plastic, the elec-
tronic components are thoroughly pro-
tected from the effects of humidity and
fungus. Considerable protection is, of
course, also provided from mechanical
damage due to handling; and the effects
of vibration in particular are reduced
because of the damping produced by
the plastic surrounding the components.

There are other problems which ap-
pear, however, when potted circuits
are used. For one thing, it is obviously
impossible to repair a defective unit
in mpst cases. This increases the main-
tenance problem, when it is considered
in the conventional light. However,
modern electronie equipment is becom-
ing so complex that it is very difficult
to obtain qualified Naval personnel for
maintenance. It is desirable therefore
to increase the ease of repair of the
equipment itself. This may be done by
designing units in small subassemblies
which plug into the main assembly. In
this way, when defects appear they
may be remedied in service rapidly and
effectively by replacing the defective
subassembly. Admittedly this is expen-
sive in that it throws away good as
well as defective components; but it
reduces the training necessary for the
service personnel to a considerable ex-
tent. and makes unnecessary the carry-
ing of large quantities of spare parts,
each individually protected from the
elements. Instead, a relatively small
volume of replacement subassemblies
is carried.

One other effect is of importance in
miniaturized circuits. Usually there is
just as much power dissipated in the
small units as in the equivalent large
ones, but there is less surface area to
carry away the resultant heat. Operat-
ing temperatures are therefore in gen-
eral much higher than for the larger
units, making things difficult for the
components involved. Fortunately new
and better components are being pro-
duced all the time, and it is possible
to reduce the temperatures to at least
some extent by proper thermal design.

Early in the studies of potted elec-
tronic circuits at the Navy Electronics
Laboratory it was found that there
were no entirely suitable casting ma-
terials then available. All which could
be obtained had some faults, either
electrically or mechanically. The cast-
ing resin developed by the National
Bureau of Standards, commonly known
as NBS Resin, while excellent from the
electrical standpoint was unsatisfac-
tory mechanically. Electrically it was
equivalent to polystyrene, very good
indeed; but it was also otherwise simi-
lar to polystyrene, being soft, flowing
at a low temperature, and fairly diffi-
cult to machine. In addition, it was
expensive and the ingredients difficult
to obtain.

DECEMBER, 1950

Another view of the six tube receiver shown on P. 6A, complete
with power supply and speaker. Note size of fly on speaker case.

Typical cylindrical plug-in assemblies encased in NEL casting
resin. An octal tube is included to indicate size of the castings.
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Comparisen between fwo identical amplifiers mounted cn vibration table. Top oscilloscope
curve shows output of potted unit; bottom, conventional subminiature chassis construction.

Other materials available at that
time were usually good, or at least
fairly good, mechanically but poor elee-
trically. These no doubt would be suit-
able for many low frequency applica-
tions encountered, but it was felt that
something which could be applied to
both high and low frequency units was
desirable.

The material currently in use at the
Navy Electronics Laboratory, desig-
nated NEL-177 Casting Resin, while
not ideal, is at least usable at frequencies
as high as 100 megacycles and has fair
mechanieal and heat-resisting proper-
ties. Dielectric constant and power
factor are of the order of 3.0 and 2%
respectively at 10 megacycles, and do
not depart from these values appreci-
ably at other frequencies. When prop-
erly cured, surface temperatures as high
as 100 degrees Centigrade can be with-
stood satisfactorily, and internal tem-
peratures of the order of 200 to 250
degrees are not excessive. Surface
checking tends to take place at higher
temperatures, and if the internal tem-
perature is too high the material changes
in color from almost water-white with
a slight amber tint to a dark brown in
a relatively short time. When operated
at elevated temperatures the color nor-
mally changes slightly, gradually dark-
ening.

While the ingredients used in NEL-
177 are cheap and readily available,
they must be pure and fresh if satis-
factory results are to be obtaimed. The
base stock in particular deteriorates
with time even when stored under re-
frigeration and eventually will become
unusable for electronic applications.
Cousiderable variation in properties,
partieularly mechanieal, will be experi-
enced with its deterioration. In addi-

8A

‘ tion, the manufacture of the base in-

gredient is not controlled to as fine a
point as might be desired. There are
therefore small changes from one batch
to another which in some cases result
in appreciable changes in properties.
Fortunately these do not appear to be
reflected to any great extent in the
electrical properties.

There is nothing at all difficult about
the formulation of the material which
makes trained personnel necessary.
Anyone who can read and weigh out
the ingredients accurately can do it.
Also there are no critical temperatures
or processes involved in the casting and
curing of the resin.

Mold requirements avre easily met,
since the material is poured in the form
of a liquid over the circuit to be cast.
This makes it possible to make unusual
shapes without difficulty. The main re-
quirement of course is that the molds
be made of some material that does not
react with or adhere to the casting
resin. This restricts the choice to a
relatively small field, but no difficulty
is experienced in finding suitable ma-
terials. In some cases lucite has been
used. There is no reaction between the
lucite and the resin, but the mold must
be machined from the casting if it is
desirable to remove it. Since lucite is
readily formed to shape this is not a
great disadvantage, especially if there
is no point in removing the form. Poly-
styrene ecannot be used in the same
manner, because it is seriously affected
by the casting resin. Certain acetates
perform satisfactorily as forms, since
they neither adhere to nor are attacked
in any way by the resin; and they are
very flexible in application.

The principal disadvantage of plastic
molds is that they are usually either
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destroyed or otherwise made unsuit-
able for further use. A type of mold
which can be used over and over, which
has been found very useful at NEL,
consists of echromium-plated metal. The
metal is of course not destroyed in re-
moving the casting, and the chromium
plating produces a smooth mirror-like
surface. Since the plastic does not ad-
here to the chromium surface if it is
clean, the casting is easily removed
after curing. This type of mold has been
used extensively for manufacturing
cylindrical plug-in sub-assemblies, the
only machining required on the finished
casting being the cutting of the unit
to the required length.

Although cured in the mold, there is
a certain effect on the surface of the
castings, apparently caused by the oxy-
gen of the air. This has been overcome
by curing the plastic in such materials
as pure linseed or cottonseed oil or
glycerine. The resulting surface then
has the same properties as the interior
of the casting. This is accomplished by
removing the casting from the mold
after it is sufficiently gelled and com-
pleting the curing immersed in the oil.

The change from a liquid to a solid
in these resins is due to a chemical
process known as polymerization. Dur-
ing this process a certain amount of
heat is generated, and this must be
controlled if satisfactory castings are
to be obtained. If too much heat is gen-
erated, the polymerization will take
place too rapidly and the resulting
casting will in all probability contain
large cracks or fissures. If too little
heat is produced curing will take too
long for practical application. The con-
trol of the amount of heat generated is
accomplished at NEL in part by re-
frigeration. After the unit has been
poured, it is held at a low temperature
for as long as is required for the plas-
tie to thoroughly gel. This is usually
five to six hours, but depends upon the
size of the casting involved. After the
casting has gelled sufficiently it is re-
moved from the refrigerator, taken out
of its mold and placed in an oven for
several hours, at whieh time the cure
is essentially complete. It is possible to
allow the cure to take place at room
temperature but considerably more time
will be required—unless of course it is
summer and room temperature is up
around 100 degrees Fahrenheit. In this
case no oven is needed since the room
is one anyway. In any case, carrying
on this latter cure at elevated tempera-
ture is best done with the casting im-
mersed in oil as described above. No
excessive temperatures are involved in
such a process, so no damage is done
to components.

The plastic materials generally used
as casting resins all shrink from five

(Continued on page 27A)
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3-PROBE METHOD of

IMPEDANCE MEASUREMENT

By EDWIN N. PHILLIPS
Research Div., Collins Radio Co.

Derivation of a chart for determining impedance from voltage

readings ai three fixed probes spaced lz wavelength apart.

ELL-KNOWN methods of im-

pedance measurement at high

frequencies include the use of
a slotted coaxial line and the use of
directional couplers. Another method
involves the use of three voltage probes
which are spaced an eighth wavelength
apart. On occasion, this method can be
of considerable utility: when the fre-
quency is low (with a corresponding
long wavelength), or when measure-
ment at a fixed frequency is being per-
formed, this latter method is more
easily set up and interpreted than the
first two methods.

One difficulty which, possibly, may
have inhibited the wider use of this
method stems from the fact that the
loci of constant voltage-ratios are cir-
cular only on a rectilinear map. The
chart presented herewith eliminates
this difficulty, since these loci are trans-
formed onto a closed chart.

It will be recalled that the voltage
at any point z units distant from the
load on a lossless line is given by:

Ky = E: cos (—f—ason)+ 1nZa sin

(Zso0r)= 5 o (L o)+
] é_ 1 _m_ o)}
7 Z. sm( 3 360 volts . . (1)

where A is the wavelength (the free-
space wavelength for principal mode,
the guide-wavelength for guided modes)
and E: is the voltage across the load.
If, now, a probe at the load reads E,,
a probe located an eighth wavelength
down the line reads E., and a probe
located a quarter wavelength from the
load reads E; then these voltages are
given by:

E=Ey . . . « . . ... ®

—_——

Rectilinear map for use with 3-probe
mothod of impedance measurement.
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. E:x . Zs ) (%) From these three quantities, two ratios
S VE( a7l can be formed:
Es=3iZ/Zx . . . . . . . . (4) (Continued on page 31A)
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Fig. 1. Comparison between typical 400-cycle 14 VA transformer and miniaturized
version, which supplies 33 VA, weighs ¥4 as much, and takes up 68% less volume.

MINIATURIZATION ol
Electronic Equipment

By SAM MILBOURNE, Eng. Dept.

Eclipse-Pioneer Div., Bendix Aviation Corp.

Fig. 2. Conventional excitation transformer (left) compared with minia-
turized version. which occupies 1/9 the space and weighs 1/10 as much.
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Smaller components and
improvements in design
reduce size and weight.

PRACTICAL, if somewhat

whimsical, definition of equip-

ment miniaturization is that it
is the design process wherein the size
and weight are progressively decreased
while the use is progressively increased
until the resulting equipment takes up
no space, weighs nothing but does every-
thing.

Miniaturization of electronic circuits
and components—for both military and
non-military use—is demanding the
greater interest and attention of design
engineers. Rapid strides have been made
in lightness and compactness—partic-
ularly in modern airborne electronic
equipment. Fig. 8 illustrates a recently
developed plug-in assembly which is
part of a complete airborne equipment.
Fig. 4 shows the underside. The chassis
or “card” is of plated aluminum and
measures 5” x 12” x 2% ” over-all. The
complete assembly weighs only one
pound thirteen ounces! The assembly
comprises five two-stage push-pull out-
put amplifiers with a total of fifteen
tubes. Small parts such as resistors and
condensers are connected between glass-
bead through-type terminals which are
soldered into the card. Besides the fif-
teen tubes, the eard carries 5 output
transformers, 30 resistors, 32 condens-
ers and two plugs—a total of 84 com-
ponents!

Improvements in non-military elee-
tronic equipment are often the out-
growth of previous military equipment
improvement. Present television preg-
ress can be traced in no small measure
to military radar developments. Thus,
it can be expected that future non-
military miniaturization will be greatly
aided by developments in military equip-
ment miniaturization.

It should be remembered that the
requirements for military electronic
equipment are much more rigid than
those for non-military use. Military air-
borne electronic equipment design is
pointed toward a maximum of accuracy,
dependability and ruggedness. Extremes
of temperature, humidity and baromet-
ric pressure as well as resistance to
fungus, salt-water, chemicals, vibration,
etc., all add their problems. Any min-
iaturization must be accomplished with-
out serious sacrifice of the above.

Specifically, the general requirements
for military airborne electronic equip-
ment can be stated in terms of “Max-
imum” and “Minimum” as:

Maximum

1. Operational life,

2. Safety in use and in the event of
equipment failure.
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3. Ambient temperature range.

4. External pressure (altitude)} range.

5. Resistance to water immersion and
salt spray.

6. Ability to withstand shock and
vibration.

7. Resistance to chemicals.
8. Resistance to fungus.
9. Ease of service with minimum tech-
nical knowledge.
10. Electrical and mechanical efficiency.
11. Dissipation of developed heat.
12. Use.
Minimum
1. Size.
2. Weight.
3. Lost space.
4. Internal heat rise compatible with
minimum size.
5. Number and types of power sup-
plies.
6. Number and types of parts.
7. Size and weight of individual parts.

Although there may be other require-
ments in certain applications, the above
breakdown presents the designer with
his major problems.

New, how can equipment be made
smaller and lighter?

To accomplish this, our first approach
was to eliminate the unnecessary in ecir-
cuits and parts. The design was pared
to an absolute minimum of parts. Every
resistor and condenser having no real
purpose was eliminated. Resistance-
condenser coupling between stages was
used in place of transformer coupling
where possible. Autotransformers and
tuned chokes were utilized where prac-
tical. One master power supply was de-
signed in place of several smaller ones.

Next, we attacked the problem of re-
ducing the size and weight of com-
ponent parts, starting with the largest
and heaviest parts and working down
to the last nut and screw. The success
of such a program was positive. A
twenty per-cent reduction in the final
weight of the complete system under
the weight requirements of the develop-
ment specification was accomplished. It
can be stated that in terms of previously
designed comparable equipment this
represents more than a fifty per-cent
reduction in weight.

Transformers and chokes {power and
audio) exhibit the greatest weight den-
sity per cubic inch of all electronie
parts. Previous design experience indi-
cated an average weight of one ounce
per VA (approximate) for hermetieally-
sealed transformers and chokes. This
type of airborne transformer is designed
with ordinary silicone steel “E-I'" lami-
nations, potted in compound and housed
in copper or brass cans.

To illustrate what can be done to re-
duce size and weight in this direction,
Fig. 1 shows a typical 400-cycle excita-
tion (power) transformer operating
from 115 volts and supplying 14 VA.
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Fig. 3. A plug-in assembly using miniature tubes and parts,

This transformer measures 3” x 13" x
13" over-all and weighs 12 ounces.
Also shown is the resulting comparable
miniaturized version. Supplying over
twice the VA (33 VA), it measures
1% 7 x 194¢” x 134" ovVer-all, takes up
68% less volume and weighs but 3 oz.!

Acknowledgment by the electronic
engineer must be made, not only to the
mechanical engineer, but to the chem-
ical engineer. It is through the use
of new produects and new proecesses
that space and weight reductions can be
accomplished. The best results can be
achieved by a welding of the knowledge
and efforts of these men.

Specifically, how was this size and
weight reduction aceomplished in the
above mentioned transformer?

It was felt that sometimes unrea-
sonable safety factors crept into the

design of airborne transformers, par-
ticularly when the design passed
through several hands—each adding a
bit to the over-all safety factor. It
was also felt that too little attention
was sometimes paid to absolute limits
of safe operation. Too many ‘“rules of
thumb” seemed to be used. Too little
attention seemed to be paid to the
requirements of each specific design.

In the design of this transformer,
we first studied the core. A toroidally
oriented-silicone prefabricated core was
finally chosen because a 15% to 30%
weight reduction was indicated over
standard ‘“E-I” laminations—without
altering transformer characteristics or
inereasing core losses. More rigid eqn-
trol of magnetic characteristics, fasﬁer
assembly and no high temperature de-

(Continued on page 28A)

Fig. 4. Bottom view of assembly shown in Fig. 3. Five driver amplifiers are in-
cluded—a total of 15 tubes, 5 output transformers, 30 resistors and 32 condensers.
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By ALVIN R. KAUFMAN

This useful device converts very small
d.c. voltages to a.c. so they can be
more readily amplified and measured.

ISOLATION
TRANSFORMER

Experimental setup for testing the chopper with an iron-constanten thermocouple.

lectronic D.C. Millivolt Chopper

HE amplification of small d.c. po-

tentials is an old problem. That

this problem is of much impor-
tance may be seen by examining the
literature on methods of d.c. amplifica-
tion.

Application of d.c. amplification sys-
tems has been made for strain gauge
signals, thermoelectric potentials, elec-
trometer output potentials and in
medical, industrial, and experimental
fields.

Amplification systems are generally
of one of the following types:

1. Mechanical-electrical chopper
(vibrator) and a.c. amplifier.

2. D.c. Amplifier.

3. D.c. Modulating R.F. Carrier
System.!

4. Magnetic Amplifier.

5. Electronic Chopper (Bridge
Type) ; a) Neon, b) Resistive. ¢)
Tube, d) Varistor.

Most of these types have been dis-
cussed quite liberally in engineering
literature and there is little need of
recapitulation of their problems of
drift, complexities and general un-
satisfactoriness.

12A

The “Electronic Chopper” discussed
herein is not presented as a cure-all,
but a substantial simplification of the
d.c. amplification problem as applicable
to many laboratory and industrial prob-
lems.

The very use of the word chopper
signifies the use of an associated a.c.
amplifier and detector. As the chopper
may be referenced to the amplifier out-
put voltage, a “phase sensitive system”
or a conventional carrier detection sys-
tem may be employed. Unlike the me-
chanical chopper system of a vibrator
or carbon button hummer, the bridge
modulator, to be described, may be
operated at frequencies as high as five
or six megacycles allowing full dynamic
recording of d.c. potential variations up
to signal intelligence of 600 kilocycles.
This feature also allows simplified filter-
ing of the rectified a.c. or carrier signal
to produce smooth d.c. output, where
required. Of course industrial line fre-
quencies of 60 cycles, or aircraft fre-
quencies of 400 eycles may be used to
operate the “chopper” and regulate its
frequency of operation.

The electronic chopper utilizes two

ENGINEERING DEPT.
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basic principles. The first is that if a
signal is applied to the grid of an
amplifier tube through a series resist-
ance and the grid is intermittently
shorted to the cathode, the d.c. potential
on the grid will vary from zero to its
full value. This is roughly the action
of the electronic chopper. The electronic
chopper does not create a dead short
from grid to ground, but does effectively
create a varying resistance, which in
combination with the series resistance
causes voltage divider action and a
variation of the d.c. potential impressed
on the tube grid. The method of im-
pressing this varying resistance be-
tween grid and cathode is the second
basic innovation. It is well known that
a bridge with four equal legs will have
zero voltage difference between its con-
jungate output terminals. Therefore a
bridge circuit is used. Its ‘“output”
terminals are connected between grid
and ground and a.c. (the carrier fre-
quency) applied to the source terminals.
The bridge output terminals must not
develop any output voltage, but must
vary in resistive value at the carrier
frequency rate. The bridge elements,
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then, are the major consideration.

The bridge modulator may consist of
any of a number of entirely different
elements, operating technically differ-
ent, but producing the same end result
to varying degrees. Four basic types
with several modifications will be dis-
cussed.

The resistive bridge modulator con-
sists of four equal resistive legs of
fine wire with a high coefficient of
thermal resistance change. With each
half-eyele of carrier current applied to
the bridge, all four legs heat up and
inerease in resistance. Thus the mod-
ulator output is at twice carrier fre-
quency. This modulator is limited by
the thermal characteristics of the wire,
and the heating and cooling resistive
changes of all four legs. The resistance
change available without burning out
the wire is the major limitation of out-
put, while the dynamic resistance track-
ing of all four legs on their heating and
cooling ecycle regulates the undesirable
output of bridge carrier voltage and
this regulates in turn the value of the
lowest possible d.c. signal that may be
amplified. If all four legs do not remain
equal in value, then the bridge supply
will cause an output voltage to appear
on the grid of the tube without a d.c.
input signal and this consequently reg-
ulates the signal-to-carrier (or noise)
ratio, as indicated. It is this ratio which
limits the value of the d.c. potential
which may be amplified. These factors
limit the use of the resistance bridge
modulator and it is not too satisfactory,
but may be improved with research.

The neon bridge modulator has a
much better resistive output variation,
possessing as its does a variation be-
tween almost zero and infinity ohms.
With no potential (or carrier) applied
to its bridge, the neon lamps are unlit
and at the low d.c. signal potential
applied to them will not ionize and
therefore present a high impedance to
the tube grid. As each half-cycle of
carrier is applied to the bridge the
neon bulbs ionize (or light) and form
a low impedance path from grid to
cathode. Any resistive unbalance be-
tween neon lamps is balanced out by
the slide wire potentiometer forming the
other half of thesbridge. On the non-
conducting portion of the carrier cycle,
the bridge is balanced capacitively by
the padders. It is apparent that this
modulator 2also puts out a frequency
twice the carrier frequency.

The neon modulator works quite well
and its limitations are due mainly to
the dynamic resistance characteristics
of the meon lamps, firing point and
inverse resistance characteristics. The
lowest d.c. potential which may be am-
plified satisfactorily because of these
limitations is approximately 650 milli-
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volts, varying with the modulator
components and associated equipment.
Another variation of the neon mod-
ulator is the replacement of the neon
bulbs with vacuum tube diodes. The
system faces similar problems of capac-
ity balance and matching of dynamic
characteristics, along with not too sat-
isfactory a variation in impedance and
Edison effects causing performance not
to be any more satisfactory than the
neon modulator.

Possibly the best bridge modulator
is that used in telephone and radio
work as deseribed by Terman, ‘“non-
linear rectifiers” in his Handbook of
Radio Engineering. This modulator is
commercially deseribed as a “Bridge
Modulator”, “Copper Oxide Modulator”,
and under varying other synonyms.
Here four non-linear rectifiers consist-
ing either of copper oxide, selenium, or
germanium are wired together identical
to that ecircuit used in a full wave
bridge instrument rectifier. However
the lead away connections employed are
entirely different. A.c. or the carrier is
applied to what would normally be the
plus and minus output connections, and
what would be the input a.c. connections
are tied grid to cathode.

As with the three other modulators
the dynamic and static resistance
characteristics of the four non-linear
rectifiers which form the four legs of
the bridge, limit the useful input sig-
nal level. The theory of operation is

Fig. 1.

simple. The forward resistance of such
rectifiers is very high at extremely
low current, dropping off to a low
value at full current rating. The d.c.
signal potential is insufficient to cause
appreciable current flow and therefore
the bridge is effectively an open circuit.
With application of the carrier signal,
full current flows through the rectifiers
on the conducting half of the cycle ané
the bridge output resistance (grid te
cathode) falls to a low value. As the
bridge only conducts every other half
cycle, the amplifier will effectively pro-
duce the same output frequency as the
carrier supply. Of course there is a
certain shunting effect from the im-
pedance of the carrier exciting trans-
former, particularly with the full
bridge ecireuit, which may be limited
however by the addition of a series
resistor of high value in one of the
carrier exciting leads. The carrier
series resistor should be five to ten
times higher than the value of the
series grid limiting resistor.

For high efficiency the signal-to-
carrier voltage ratio should be ten or
higher. Actual values will depend on
the dynamic characteristics of the
rectifiers used and the d.c. signal po-
tential. A earrier eurrent value should
be selected that gives best signal. to
noise (or carrier) output.

The interelectrode capacity of such
rectifiers is usually insignificant at
carrier frequencies up to several thou-

Circuit diagrams of several versions of the d.c. millivolt chopper.

TUBE OR OSCILLOSCOPE INPUT\

Re
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sand ecycles, balancing possibly being
required at five or six megacycles. Load
impedances are generally of little im-
portance except at the higher fre-
quencies where the shunting effect of
the rectifier capacities may become ap-
preciable.

The inverse resistance characteris-
ties of the rectifiers if dissimilar may
cause an undesirable output on the
non-conducting half of the earrier cycle.
As indicated before, static matching is
not sufficient; the dynamie, static, and
inverse resistance characteristics must
be the same.

Tests were conducted by the author
using a Conant instrument rectifier
Model 160 B and a Sylvania Varistor
type 1N42. The instrument rectifier was
not intended for this service. The
Sylvania Electric Company Varistor,
consisting of four matched germanium
diodes, is specifically designed, among
other uses, for use as a bridge mod-
ulator.

Considering the Congnt instrument
rectifier first, wired exactly as Fig. 1B,
good readable signals from 10 milli-
volts d.c. could be observed on an osecil-
loscope with its gain adjusted for fairly
straight line output with no d.c. input
signal. Smaller signals could not be
read above the noise (unbalance car-
rier) level. The observed signal was,
of course, at carrier frequency. 60 cycle
carrier was used. This rectifier is rated
at b volts r.m.s. input, maximum cur-
rent 5 milliamperes. Possibly twice this
rated current could be run on the half
duty cycle as used in this configuration,
if necessary. The series grid limiting
resistor finally selected was 300 ohms,
but was not critical. The carrier supply
across the bridge was 3.3 r.m.s. volts,
supplied through a half-watt 10,000
ohm carrier resistor. The millivolt
spurce was an iron-constantan thermo-
chuple of low resistance.

' A number of factors must be con-
sldered; the impedance of the d.c. sig-
nial source, the correct value of the grid

Fig. 2. Simplified schematic dia-
gram of on qutomatic potentiomaeter.
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or series limiting resistor, optimum im-
pedance. matching, and the optimum
carrier voltage. Some of these questions
may be answered quantitatively while
others must be gqualitative, depending
largely upon components and amplifica-
tion equipment.

The impedance of the d.c. signal
source should preferably be small in
comparison with the input impedance
of the amplifier with its modulator and
series limiting resistor, or excessive
shunting of the signal source impedance
will oecur with a corresponding reduc-
tion of the d.c. signal potential. The
input impedance of the modulator and
amplifier should be its highest possible
value, i.e.,, with the modulator not con-
ducting, when used for calculations. In
the conducting state we are trying to
reduce the signal as much as possible
and the shunting is not serious.

The series limiting resistor wvalue
may best be determined empirically,
approximations being made by formula.
Part of this problem hinges on the
fact that in determining by test the
forward or inverse impedances of these
rectifiers, the analyzer current must
be of the same value as the operat-
ing carrier current or erroneous data
will be secured. Also, this operating
carrier current in itself will depend
somewhat on the value of d.c. signal
and the value of the series limiting
resistor. As much carrier current
should be used as will allow substantial
dynamic tracking of all four rectifiers,
generally less than one-half rated cur-
rent of the rectifier. This must be
determined empirically with an osecil-
loscope. The carrier current sheuld be
adjusted to the value where maximum
change of output signal ceeurs for a
given d.c. input signal. This may in
some cases result in a background level
or signal which may be balanced out
in the detector or output ecircuit.

If the bridge modulator effectively
changed resistance between infinity
and zero ohms, then no series resist-
ance would be necessary, except to
prevent loading of the signal supply
source or excessive bridge current for
high values of d.c. signal potentials.
In praectice this optimum condition does
not exist. The faet that the modulator
does not open to infinity ohms is the
main problem in determining the series
limiting value. With a very low im-
pedance signal source, if no limiting
resistor were used, the d.c. signal could
not be attenuated sufficiently because
the modulator resistance does not go
to zero ohms. Thus to reiterate, to
prevent loading or reaction on the sig-
nal source and limiting by the action
of the modulator a series limiting re-
sistor is generally necessary. Optimum
series resistance value for low values
of d.. input potentials is approxi-
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mately: R series = R.. — R, of the
bridge, where R.. and R. are respec-
tively the noncondueting and conduct-
ing grid-to-cathode impedance of the
bridge. E. depends upon the carrier
voltage and consequential rectifier cur-
rents. This series resistance may vary
widely in value with variations of d.c.
input signal and input impedance. High
values of d.c. input potential require
the use of a higher series grid resistor
than normal to maintain the ratio be-
tween carrier and signal currents.

Where intermittent loading of the
signal source, at earrier frequency, is
permissible it is often possible to secure
much higher output by eliminating the
series limiting resistor. This depends,
however, on three factors: the input
impedance, the d.c. input level, and the
characteristiecs of the particular mod-
ulator used. This is satisfactory only
where: R source > R, modulator.

A half-bridge modulator may also be
used quite effectively, in which case
only two rectifiers are used and these
need not have identical static resistance
values, as this may be balanced out
by the potentiometer forming the other
half of the bridge. Dymamic slope
characteristics must still be close.
Under these conditions, although pos-
sessing less available change in resist-
ance than with the full bridge, it is
sometimes possible to use more of the
resistance change available because of
decreased matching problems and thus
secure higher outputs for a given d.c.
input signal. The potentiometer form-
ing the other half of the bridge should
have a resistance of: R, = R. + E.
where R, is the conducting resistance
of the rectifiers at the rated carrier
current. Optimumly, the potentiometer
should be of as low a value as consist-
ent with reasonable carrier current
through its half of the bridge.

The Sylvania Varistor bridge mod-
ulator (shown in photograph) per-
formed excellently and is to be pre-
ferred over the other units because of
its availability as mateched units, mak-
ing hunting for individual matched
components unnecessary. This would be
especially important for commercial
equipment.

As with the other circuits, the milli-
volt d.c. supply consisted of an iron-
constantan thermocouple with about
five ohms lead resistance. This supply
was chosen as a convenient standard
signal source for comparsion of chopper
efficieney. The thermocouple {(about 28
gauge wire) was heated to cherry red
with a match, supplying about 40-50
mv. peak. R. was empirically deter-
mined optimum at 500 to 1000 ohms
when R.. was 10,000 ohms. With 860
cycles as the carrier, optimum ecarrier
voltage was 6-10 volts r.m.s. across the

(Continued on page 29A)
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By
J. RACKER

Federal Telecommunication Labs.

HE design principles described in

the previous articles in this series

provide the engineer with the
basic approach to a given microwave
problem. Once this approach is estab-
lished the details of design, i.e., con-
figuration, size, and position of the
various elements, will be determined
primarily on an empirical trial and
error basis. This procedure is employed
in many other fields, but it is partie-
ularly necessary in microwave tech-
niques because of the mathematical
complexity of even relatively simple
circuit calculations. For example, a
cavity filter is desired between antenna
and mixer in a receiver. The exact posi-
tion of the input and output probes
must be determined to effect proper
matching between antenna and filter,
and filter and mixer. The mathematical
solution to this problem involves very
complex computations and is completely
impractical, while it is a relatively
simple matter to adjust probes for
maximum power output and minimum
standing-wave ratio.

Several years ago the measuring
equipment necessary to effect such a
trial and error procedure was not read-
ily available and the engineer fre-
quently had to design and build these
instruments himself. Sometimes this
was the most difficult part of the proj-
ect. Today, due to the expanded use of
microwave systems, a wide selection
of commercial equipment is on the
market. In this article, the author will
be primarily concerned with the theory
of operation and practical application
of these units.

Not only are the techniques them-
selves different, but the electrical
characteristics of interest in the micro-
wave region are, in several instances,
not the same as those of interest at
longer wavelengths. For example, we
are more concerned with the electric
field than in potential difference; in
fact, voltages are difficult to define in
most microwave elements other than
coaxial lines. For this reason, the out-
put of an oscillator. or signal generator
is specified in terms of power delivered
to a load matched to the transmission
line rather than in terms of available
voltage across a given impedance. Sim-
ilarly, instead of inductance or capaci-
tance, measurements are usually made
of the normalized impedance of un-
known loads.

In previous articles* it was shown
that when a transmission line was
terminated in an impedance equal to
the line characteristic impedance, no
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BOLOMETER
(CRYSTAL ] 75,000~
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Power meter for measuring stamdard wave ratios on slotted line, The r.f. is modu-
lated at 1000 cycles and is detected. amplified. and measured by this instrument.

MICROWAVE
MEASUREMENT

Part 1. Equipment and techniques for measuring
impedance and power at microwave frequencies.

refiections from the load occurred. If
the load impedance was not equal to
the line characteristic impedance, part
of the energy would be reflected back
down the line and standing waves would
be developed. The magnitude of these
standing waves would be proportional
to the impedance mismatch ratio. The
position of the maxima and minima

Fig. 1. Equivalent circuit for probe in (A)
block diagram form end (B) schematically
with probe represented by G, + jB;.

PROBE LDAD
(a)

1

"

i
]
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along the line would be a function of
the phase difference between the two
impedances. Thus it is seen that know-
ing the impedance of the line, the stand-
ing-wave ratio, and position of the
maxima and minima points, it would
be possible to determine the impedance
of a given load.

The impedance Z. is known as the
normalized impedance and is equal to
the actual impedance, Z, divided by the
characteristic impedance of the line,
Z.. For most transmission line match-
ing applications (particularly in wave
guides) the normalized impedance is a
more useful parameter than the actual
impedance. The normalized impedance
of the load is related to the reflection

coefficient, K, by the following ex-
pression:
14 K
b/ —. 1
R (1)

The reflection coefficient, K, may be a
complex number having both magnitude
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(A)

Fig. 2. Slotted line with probe for
(R) coaxial and (B) wave guide line.

POWER
METER
UNKNOWN
e /smnunnu%

CALIBRATED

MATCHED
ATTENUATOR

!

SIGNAL
GENERATOR
{SINGLE FREQ)

Fig. 3. Single frequency “magic
T impedamce measuring bridge.

and phase components. The magnitude
of K can be determined empirically by

(power) and using the following equa-

tion: _
jx| = Y21 (2)
Ve 41

The phase of K is determined by the
minima on the line, being equal to zero
at these points. (Maxima points cor-
respond to a phase angle of 90°).
Knowing the phase at any one point,
N, it is possible to determine the phase
at point, M, by the following expression:

=Ky e’? .. (8)
where x, the dlstance between the two
points, will be positive when M is
nearer to the generator, and negative
when N is nearer to the generator.
B is equal to 27/x, where A is the signal
wavelength in the transmission line.

Standing waves are measured through
the use of slotted lines which consist
of a section of transmission line into
which a small probe is introduced
through the slot. Fig. 2 shows two types
of slotted lines, i.e., coaxial and wave
guide. The probe extracts a small frae-
tion of the power flowing through the
line and this power is measured in an
external circuit. (The external circuit
will be described later in this article
when power measurements will be dis-
cussed).

By moving the probe along the slot,
the standing waves can be determined.
In order to minimize distortion of the
field configuration, the slot should run
parallel to the lines of surface current.
In coaxial lines, due to symmetry’ the
slot can be placed anywhere parallel to
the axis, but in the TE., wave guide
the slot should be placed at the center
of each of the broad sides. It is very
important to maintain the width and
depth of the slot constant and its direc-
tion parallel to the axis. If the probe
insertion varies by as much as 0.001
inch as the carriage is moved along the
slot an error of several per-cent in the
measured value of standing-wave ratio
may be introduced. This imposes very
close mechanieal tolerances in the con-

measuring the standing-wave ratio struction of the line.
SIGNAL CALIBRATED
GENERATOR ATTENUATOR
fi : L04D
SIGNAL CALIBRATED "
GENERATOR ATTENUATOR OB TIoRAL MAGIC *T
fa 2
STAND~
ARD
SIGNAL CALIBRATED
GENERATOR ATTENUATOR
f3 3
fy
DETECTOR
SAWTOOTH
GENERATOR =
DETECTOR
Fig. 4. Block diagram of the frequency impedance bridge. 13
DETECTOR
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Assuming proper construction and
reflection-free matching between line
and load, there are two factors that
may require consideration in the evalua-
tion of the results. One is the standing
wave introduced by the slot and the
other is the standing waves caused by
the presence of the probe. It can be
shown that the characteristic imped-
ance of a coaxial line varies due to
the insertion of the slot by approxi-
mately:®

AZ@ 1 'w’

Z, dAm D@ (4)
where AZ, is the change in original
characteristic impedance, w is the slot
width, and D and d are the radii of
the outer and inner conductors. The
reflection coefficient K will therefore
be equal to:

AZs
22, (5)
For very precise work this effect may
be troublesome. It may be avoided by
compensating for the change in im-
pedance caused by the slot by increas-
ing the diameter of the inner conductor.
In a wave guide the impedance due
to the presence of a slot is approxi-
mately equal to:®

wﬂx ]

2= B (1 + S—Wb'a,) (6)
where Z, is original guide impedance.

The presence of the slot also affects
the propagation constant of the wave
guide, and increases the guide wave-
length by the same factor as the im-
pedance. This factor is not too impor-
tant, however, since (as will be in-
dicated later) it is recommended that
the wavelength of the guide be deter-
mined by actual measurement.

K=

Probe Effects

An ideal probe would be one whose
presence in no way altered the field
within the transmission line and which,
nevertheless, provided an indieation of
the intensity of the electric field within
the line. This ideal is not attainable, of
course, and usually some compromise
between probe sensitivity and mismatch
effects must be made.

For most practical applications where
the probe dimension parallel to the slot
is small compared to a wavelength, the
probe can be represented as a shunt
admittance across the line as shown in
Fig. 1A and B. The impedances shown
in this diagram are normalized so that
Y =1 represents an admittance equal
to 1/Z..

Assuming that the generator Iis
matehed to the line and that B, can
be made to be equal to zero by tuning
it out (both assumptions are valid for
most applications) then G. = 1, the
ratio between standing-wave ratios with
and without probe can be given by:
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SYLVANIA TV Picture Tubes are

natural-born leaders because...

they come from a leading family

=
%

Radio Tubes . . .25 years’
experience in building high
quality tubes for every radio
and television need.

—

Electronics. .. wide exper:-
ence in designing radar and
clectronic
eyquipment
for wur-time
and post-war
commercial
use.

—t

Phosphors . . . production
of white and colored plios:
phors for the “Finest in
Fluorescent Lighting.”

Lighting . ... half a century
of research and munufacture
of incandescent and fuores:
cent lamps o

meet longest
life and high- - <'
est visiomn
stamlards.
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This unique combination of experience naturally fits
Sylvania for top position in the TV Picture Tube field.

Maintaining this leadership is a continuing program of
research and engineering. A Sylvania engineer, for exam-
ple, invented the famous “lon Trap,” now licensed to
numerous other picture tube makers.

Sylvania achievements in fluorescent powders, tung:
sten wire, and precision parts are some of the other rea-
sons which lie behind the consistent color, greater clar-

ity, and longer life of all Sylvaniu TV Picture Tubes.

Backing up each Sylvania advance is a rigid system of
quality control . . . of checking and rechecking every step
of every process . . . so that TV set owners everywhere will
continue to look to Sylvania for the finest performance
possible. New hooklet gives information concerning the
complete line of Sylvania Picture Tubes. Write for your
copy today. Address Sylvania Electric Products Ine.,
Dept. R-2312, Em:porium, Pa.

SYLVANIA*ELECTRIC

ENGINEERING

DEPT.
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PROBE

QUTPUT
Ec

= EQUIVALENT CIRCUIT

INPUI M

PEAK POWER CIRCUIT

AVERAGE POWER CIRCUIT

Fig. 5. Crystal detector power meter.

GESISNAL
% M. Mo, [ Loa

1000 ~
METER

Fig. 6. Power meter (with slotted
line) employing 1000 cycle modu.
lation of z.t. to eoffect sensitivity.

SIGNAL
GENERATOR

UNKNOWN
Loap

Fig. 7. Block diagram of typ-
ical impedance measuring setup.

1+P4G, i
i3P3PCE - - -

The gquantity G, determines the
amount of power extracted by the
probe, and is called the coupling co-
efficient of the probe. As previously in-
dicated, every standing-wave measure-
ment poses the problem of compromise
between a very small coupling co-
efficient necessitating relatively elab-
orate external equipment to obtain
sensitivity, or extracting more power
by increasing G, and thereby encounter-
ing a larger discrepancy between mea-
sured and true readings.

Fig. 7 shows a typical impedance
measuring test setup using a slotted
line. To determine the impedance of
the load it is necessary to measure the
standing-wave ratio and distance from
the first minimum to the load imped-
ance. Equations (1) and (2) are then
used to caleculate the load impedance.
It should be noted that Eqt. (2) is
expressed in terms of power standing-
wave ratio. In some instruments volt-
age standing-wave raties, p,, are mea-
sured, in which case the substitution
p = p." should be made in Eqt. (2).

The determination of the distance
from load to first minimum may be
complicated by the fact that for some
loads, such as antennas, it is not ap-
parent exactly where the load starts.
In these cases it is necessary to cali-
brate the slotted line in terms of dis-
tance from the desired load. The
following procedure is used to effect
this calibration: the signal generator
is first set to a frequency at which
the load acts as an open or short
circuit. Antennas, for example, have
a finite bandwidth beyond which they
act as short circuits. With the load
presenting a short, the first minimum
will occur exactly one-half wavelength
away from the load, with the second
minimum the same distance (X\/2)
from the first one. By measuring the

P,
P

Tunable bolometer mount used for measuring power at microwave frequencies.
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distance between second and first min-
ima, the load starting point becomes
known and the line can be calibrated
in terms of distance from this point.

“Magic T>° Impedance
Measuring Bridge

Slotted lines are used extensively
for impedance measurements; however,
they do have the disadvantage of be-
ing time consuming. In some applica-
tions it ig desirable to determine the
reflection coefficient instantaneously.
For these applications a device, some-
what equivalent to the Wheatstone
bridge, using a “magic T” wave guide,
shown in Fig. 3, is employed. The
magic T, as previously deseribed,’ has
the property of dividing the power fed
into the H-arm equally between the
two test arms if these arms are prop-
erly terminated in reflectionless loads.
If these arms are not properly term-
inated, some of the energy reflected
from the load will go into the E-plane
arm.

For impedance measurements, one
test arm is terminated in a standard
load which represents a reflectionless
match over the desired band. The load
of unknown impedance is placed across
the other test arm. A signal at the de-
sired frequency is applied to the H-
plane arm. If this load does not match
the test arm at this frequency, some
power will be reflected into the E-plane
arm. The magnitude of this power is
proportional to the square of the re-
flection coefficient, K. Hence, a detector
placed in the E-plane arm can be cali-
brated in terms of voltage or power
standing-wave ratios. It should be noted
that the phase of the unknown imped-
ance cannot be measured by this method.
However, in many applications, only
the value of the reflection coefficient
is of interest since the power lost due
to mismatch is a function of this
parameter only.’

The simplest type of magic T device
is the single frequeney bridge shown
in Fig. 3. In this equipment impedance
measurements can be made at one fre-
queney only for a given setting of the
instrument. To determine the imped-
ance characteristics over the desired
band, the frequency must be varied and
individual readings noted at each point.

It is possible to measure the reflec-
tion coefficient over a band of frequencies
instantaneously by feeding several radio
frequency signals simultaneously, as
shown in Fig. 4, through proper attenua-
tors into the H-plane arm of the magic
T. The output of the E-plane arm is fed
to an oscilloscope through appropriate
frequency selection, amplifying, and
detecting apparatus. The radio fre-
quency signals are so spaced in time
that they will appear in proper time
sequence on the scope. Hence, the scope

DECEMBER, 1950


www.americanradiohistory.com
www.americanradiohistory.com

-

'THIS GEM-SIZED UNIT DOES A

C/GANITC JOB

Each tiny El-Menco CM-15 capacitor performs at maxi-
mum efficiency regardless of climate or critical operating con-
ditions. Before lcaving the factory, it is tested for dielectric
strength at double working voltage—for insulation resistance
and capacity value. Every gem-sized El-Menco capacitor
meets and beats the strictest Army-Navy standards. That's
why you can always depend on this tiny condenser to give
gigantic performance in your product.

CM-15 MINIATURE CAPACITOR A COMPLETE LINE OF CAPACITORS TO

Actual Size 9/32” x 1/2” x 3/16” MEET EVERY REQUIREMENT
For Television, Radio and other Electronic

Applications.
2B gl AT B THE ELECTRO MOTIVE MFG. CO., Inc.
2 to 525 mmf. cap. at 300v DCw. WILLIMANTIC CONNECTICUT
Temp. Co-efficient 4= 50 parts per million

per degree C for most Write on your firm letterhead for

capacity values. Catalog and Samples.
6-dot color coded.
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT wITH OUR EXPORT OEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.
ARCO ELECTRON'CS, INC. 103 Lafayette St.. New York, N. Y.—Sole Agent for Jobbers and Disteibuters in U.S. and Canada
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Typical slotted line used for microwave lmpeddnce measurements.

will display these signals as a series of
pips, the magnitude of each pip being
proportional to the reflection coefficient
at the frequency involved. Thus the

QUARTER=WAVE DIEL‘ECTRIC TRANSFORMER

==L __warer
INLET

K R.F.POWER —&

i

RATE OF FLOW AND TEMPERATURE _,
DIFFERENCE MEASURING EQUIPMENT

Fig. 8. Coaxial line calorimeter.

==\ sRI0GE J_ a.C.
] AMPLIFIER AMPLIFIER

-

BOLOMETER
ELEMENT

METER

) f -

Fig. 9. Basic circuit of a self-
balancing bridge power meter.

Fig. 10. Cross-section {A) and
equivalent schematic (B) of
a tunable bolometer mount,

BOLOMETER
INPUT QUTPUT
{a)
INPUT — — 200
S A OUTPUT
(8)
20A

bandwidth response will be noted in-
stantaneously.

Power Measurement

Power measurement, rather than volt-
age, is of much greater interest at
microwave frequencies. There are two
basic approaches to the measurement
of power. In one case the power is
measured directly at microwaves, while
in the other the microwave energy is
modulated by a low frequency signal
and measurement is actually made of
the modulation, after the microwave
energy is detected and bypassed. This
latter method is particularly useful in
standing-wave measurements where it
is possible to apply any convenient
signal to the slotted line. Of course, in
checking the output of microwave equip-
ment where convenient modulation can-
not be applied, microwave energy must
be measured directly.

Microwave power is measured by one
of three equipment methods, namely,
crystal detectors in which power is
measured directly; calorimeters in
which power is converted to thermal
energy and this energy measured; and
bolometers in whieh power wvariation
is converted, via thermal energy, into
a varying resistance, and this variation
is measured.

The crystal detector, shown in Fig.
5, is the simplest and least accurate

‘method of measurement. The r.f. power

is rectified by the crystal and used to
charge up condenser C which also acts
as an r.f. bypass. Two designs are
possible, one for peak power measure-
ment and the other for average power
measurement. For peak power meas-
urement the RC constant of the cir-
cuit is such that the condenser will
charge to the peak of the applied volt-
age and will discharge only slightly
during the remainder of the cycle as
shown in Fig. 5B. For average power
measurements the RC constant is made
such that the video or modulation volt-
age will appear across C. This ocutput
is then fed to a meter which measures
average voltage. For example, if the
r.f. is pulsed at 1000 times per second,
the peak power design will provide an
essentially econstant output equal to the

ENGINEERING DEPT.
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peak of the pulse, while an average
current design would have a series of
pulses at the condenser output. This
type of power indicator is calibrated
with a signal generator whose power
output can be varied and is matched
into the crystal detector.

Sufficient power must be extracted
from the device under measurement to
actuate the meter over an appreciable
portion of its range. This is a serious
disadvantage of this method since, in
the slotted line for example, the more
power absorbed by the probe, the
greater the error in standing-wave
ratio measured. As a consequence, the
circuit shown in Fig. 5 is used only to
provide a relative indication of power
output in a microwave transmitter
(thereby indicating proper operation)
or in some standing-wave equipment
which is not required to be very ae-
curate.

The sensitivity of this method can
be increased and the SWR error de-
creased by modulating the microwave
signal and employing an a.e. amplifier
following the erystal detector, as shown
in Fig. 6, tuned to the modulating fre-
quency. The amplitude of the modulat-
ing signal obtained at the crystal
detector output will be proportional
to the amount of r.f. power pickup.
By providing sufficient amplification it
is possible to effect a highly sensitive
and accurate measurement of power
with a very small probe Gy

Calorimeters

Another method of measuring power
involves conversion of microwave en-
ergy into thermal (caloric) energy and
measuring the latter. This can be done
by feeding the microwave power into
a water load matched to the output of
the generator. The temperature rise of
the water will be a function of the
power absorbed and thereby provides
an indication of output power.

A typical coaxial line calorimeter
that employs this prineiple is shown
in Fig. 8. This instrument consists of
a coaxial line into which r.f. power
is fed at its input and is terminated
into a water load. The water is con-
tained within a section of the coaxial
line with inlet and outlet connections
permitting a continuous flow of water
throughout this section of line. The
temperature of the inlet and outlet

streams is measured as well as the

rate of flow, and from this data it is
possible to caleulate the absorbed power.

Due to the high dielectric constant
of water, a mismatch is produced at
the junction of the air- and water-filled
sections. This mismatch can be elim-
inated through the use of a dielectrie
transformer placed between the two
sections. This transformer, which also

(Continued on page 26A)
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TYPE "A"
ASSEMBLY BIT

1. What Other Screw cquals the high visibility of the CLUTCH HEAD recess to check

2.
3.

5.

7.

ON WHICH CLUTCH HEAD CHALLENGES COMPARISON  Samon
WITH ANY AND ALL OTHER SCREWS

out the slow-down of hesitation . . . even with “green’’ operators?

What Other Screw frees the line from burred and chewed-up heads with autornatic
straight driving ... with Center Pivot entry that prevents driver canting?

What Other Screw has a noun-tapered driving engagement (without dangerous
“ride-out’ as set up by tapered driving) to eliminate the hazard of skid

damage? . . . and the need for fatiguing end pressure?

What Other Screw provides a simple Lock-On which unites screw and bit as a
unit to hurdle “fumble spots’” by permitting one-handed reaching and
driving from any angle?

Whaot Other Driver can begin to approach the durability record of the rugged Tvpe

“A” Bit. .. 214,000 screws driven non-stop?

What Other Assembly Bit can be repeatedly reconditioned on the spot by a 60-
second applicatian of the end surface to a grinding wheel . . . for unmatched

tool economy.

Whot Other Modern Screw lLas a recess basically designed for operation with a
common screwdriver . . . for the simplification of field service adjustments?

v

According to users of CLUTCH
HEAD Screws, you may con-
fidently expect these time-
and cost-saving features to
deliver assembly production
increases ranging from 15%
to 50%.

CLEVELAND 2
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The New CLUTCH HEAD Bro-
chure details and illustrates
the exclusive advantages of
America’s Most Modern
Screw. Your copy will come
to you by mail on request
- . mentioning the types
and sizes of screws in which
you are interested.

UNITED SCREW AND BOLT CORPORATION
CHICAGO 8

DEPT.
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MANUFACYURERS of
$tandard Signal Generatdrs

Television and FM Test
quip

2 volts.

MODEL
59

STANDARD SIGNAL GENEATOR

Frequency range: 75 ke. to
30 mc. Qutpul 0.1 microvolt

MODEL
658

STANDARD SIGNAL GENERATOR
Frequency range: 2 me, to
400 me. Output 0.1 microvolt
to 0.1 volt.

SQUARE WAVE GENERATOR
5 to 100,000 cycies. Recom-
mended for AM, FM and tele-
testing.

MODEL
71

MEGACYCLE METER

se Generators
ignal Generators

Square Wave Generators

Yoo 3 Field
Radio Hois®
““Fshengﬂ\ Metets

Tube Voltmeters

apacity Bridges

Megohm Meters

Sequence indicators

Equipment

A versatile grid-dip
oscillator covering
the frequency ronge
of 2.2 me: 10 400 mc.

CIRCULARS

MEASUREMENTS CORPORATION

BOONTON 6

NEW JERSEY

| AuDIO sympPOsIUM é

! One of the main features of the IRE
! West Coast Convention held recently in
| Long Beach, California, was an Audio

Symposium led by John Hilliard, Chief
Engineer, Altec Lansing Corp., which
featured a discussion of contemporary
problems in television audio.

Bryan Cole (seated at right) of KFI-
TV illustrated the principal problems in
television audio such as: microphone
placement, acousties of sets and studio,
reduction of noise in studio, ete. Dr. J.
G. Frayne (left), Chief Engineer of
Westriz Corp., led the discussion on
magnetic recording and stated that
magnetic recording in the movie indus-
try is here to stay.

Fred Albin, Supervisor of Video Re-
cording of ABC, headed the discussion
on sound on film problems, and E. B.
Harrison of Altec Lansing Corp., dis-
cussed the engineering specifications
for high fidelity audio transformers.

ON REQUEST

TO BUILD ELECTROSTATIC
ACCELERATOR

Northwestern University recently an-
nounced that it will build a 4% million
volt electrostatic accelerator for nuclear
research. Dr. Russell A. Fisher, acting
chairman of the Physics Department,

| said construction of the 28-ton atom

smashing equipment will begin shortly,
but it will be at least two years before
the work is completed.

The instrument, a Van de Graaf type
ion accelerator, will be installed in a
structure to be built just south of the
Northwestern Technological Institute.
The lower part of the building prob-
ably will be underground so that the
earth will serve as a shield for protec-
tion against the powerful rays pro-
duced by the generator. Additional pro-

tection will be provided by concrete

ENGINEERING DNENPANTI

www americanradiohistorv.com

1 heretofore in effect provid}
for the putchase of sipgle pra
0, annujticws ncay

walls and ceiling at least two feet thick.

The apparatus will be designed and
constructed under supervision of Dr.
Edward N. Strait, Jr., assistant profes-
sor in the Physies Department, who for-
merly worked with Professor R. J. Van
de Graaf at MIT, and Dr. James H.
Roberts, another nuclear physicist and
assistant professor of physies. Consult-
ing with them will be Dr. Paul E.
Klopsteg, Director of Research in the
N.U. Tech. Institute.

CALIBRATION SERVICE

A calibration service for field-inten-
sity meters at all radio frequencies of
broadcast and commercial 1mportance
up to 300 megacycles is now offered by

the National Bureau of Standards.

Of special interest are the new stand-
ards and methods which have been de-
veloped at the Bureau for calibrating
field-intensity meters in the v.h.f. region
from 30 to 300 megacycles. Two dis-
tinct experimental methods are used in
the Bureau’s field-intensity standardiza-
tion work: the standard-antenna method
for frequencies greater than 30 mega-
cycles, and the standard-field method
for lower frequencies.

In calibrating a commercial v.h.f.
field-intensity meter by the standard-
antenna method, the field strength at
some arbitrary distance from a special
v.h.f. transmitter is determined by a
standard receiving antenna employing
a crystal voltmeter. The antenna of the
commercial set is substituted at the
same position. The field strength, height
of the antenna above ground, and the
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meter readings obtained with the two
antennas enable one to compute the
antenna coefficient that must be applied
to the commercial instrument to relate
field intensity to its meter readings.

H.F. MEASUREMENTS CONFERENCE

The second High Freguency Measure-
ments Conference sponsored jointly by
the American Institute of Electrical
Engineers, the Institute of Radio Engi-
neers, and the National Bureau of
Standards will be held in Washington,
D. C. on January 10 to 12 in celebration
of the semicentennial of NBS.

The Conference will be a forum at
which leading engineers will exchange
information on progress made since the
previous Conference held in 1949. The
Conference program will include about
25 technical papers, an evening demon-
stration, a luncheon, and conducted in-
spection tours of selected institutions.

The technical sessions will be held in
the auditorium of the Department of
the Interior. Conference Headquarters
will be at the Hotel Statler. The Con-
ference is under the general direction
of Prof. Ernst Weber of the Microwave
Research Institute of the Polytechnic
Institute of Brooklyn. Dr. Harold Lyons
of NBS is Chairman of the Local Ar-
rangements Committee, and Dr. Frank
Gaffney of the Polytechnic Research and
Development Company is Chairman of
the Technical Program Committee.

METEORCLOGICAL BATTERY

A battery capable of powering mete-
orological equipment such as radio-
sonde to heights of 30 miles into the
stratosphere has been developed by the
Signal Corps Engineering Laboratories
at Fort Monmouth, N. J. According to
Signal Corps engineers, this battery is
the result of years of work to find a
compact, lightweight battery that could
meet the desired standards of easy acti-
vation, long storage life, good low tem-
perature operation, low weight, low
cost, and high service.

GERMANIUM PHOTOCELLS

George D. O’Neill, head of the Solid
State Section of Sylvania Electric Prod-
ucts Inc., presented a paper at the re-
cent National Electronies Conference in
Chicago describing a device consisting
of a tiny piece of germanium placed in
contact with a pointed wire for use as
a light-actuated valve to control the
flow of an electric current.

Such a device, called a germanium
photocell, is smaller in diameter than a
match stick and less than 4” long, re-
quiring only a single pair of connecting
wires,

According to Mr. O’Neill, germanium

(Continued on page 31A)
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PRODUCTIMETER "SPECIALS "

for Radar and Electronic Applications

Companion shutter counters used as dual direction indicators. One counter adds
while the other subtracts. Shutter blanks out counter which is on negative side of 000.

"Y" 2-figure Rotory Coun- i

ter used in navigating in- .
struments. High-speed,

Special Model “'Y" with win-
dow at rear designed for use
non-reset Y in radar equipment.

type counter for building into

radar instruments.

These are a few of the “specials’ developed by Durant for Radar and Elec-
tronic applications. When one of the many standard Productimeters is not the
exact answer to a problem, Durant engineers modify, combine, or develop
entirely new counters to meet the particular requirements of the job.

Reprosentatives in Principal Cities

DURANT MFG. CO Y 2 ¢
T b oy PRODUCGTIMETERS
: :

Milwaukee 1, Wis. Providenes 3,R. 1. SINCE 1879 ~ 7Y |

SQUARE, ROUND
OR RECTANGULAR
2" to 30" LONG
.450" 10 25" I.P.
TOLERANCES to .002

NSNS

¥, B ‘/ :
A 2 "” L 't!,;i? e
W L R )

PARAMOUNT Spiral Wound PAPER TUBES
Protect Coil Accuracy and Stability
in Countless Applications

Years of specialized “know-how’ easily
enable PARAMOUNT to provide exactly
the shape and size tubes you need for coil
forms and other uses. Hi-Dielectric. Hi-
Strength. Kraft, Fish Paper, Red Rope or
any combination wound on automatic ma-
chines. Wide range of stock arbors. Special
tubes made to your specifications or engi-
neered for you.

NEW! Moisture-Resistant Shellac-Boun

Kraft Paper Tubing. Heated shellac forms
a bond which prevents delaminating under
moisture conditions.

WRITE

ON COMPANY

P AramMoUNT suecr ruse core. R

613 LAFAYETTE ST., FORT WAYNE, IND. CLES Lot oo

Manufacturers of Paper Tubing for the Electrical Industry

1000 SIZES
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PRESSURE MEASURING SYSTEM
Elimination of the tubing connections

in the new flush-mounted pressure cells

announced by Sierra Electronic Corp.,

1110 County Rd., San Carlos, Califor-
nia, eliminates phase and amplitude er-
rors arising from flexible-tube connec-
tion of pressure cells used in dynamic
measurement. Cells mount directly in
the surfaces upon which the measured

pressures impinge.

Several styles are offered to fit vari-
ous applications, including wedge-
shaped types small enough to be used
within 24” of an airfoil trailing edge.
Units are listed with these sensitivities:
0 to £ 2.6 psi, 0 to = 5 psi, and 0 to
+ 10 psi.

SCALER

The Atomic Instrument Co., 84 Mas-
sachusetts Ave., Boston 39, Mass., is
now in production on its new 1010
Scaler, described as the first of a series
of ‘“building block” units.

While the standard Meoedel 1010 is
furnished optionally with a scale-of-100
or scale-of-2566, added scaling assem-
blies to make either a scale-0f-1000 or
a scale-0f-4096 may be specified. Other
custom modifications include: scaling
factor selector switch (10-100 or 4-16-
64-256) ; precision calibrated 50 to 100

CABINETS * CHASSIS » PANELS - RACKS
Planning ELECTRONIC EQUIPMENT ?

Investigate the ECONOMIES
of PAR-METAL HOUSINGS !

Lsttin

WRIT[ FOI? (ATA[DG

24A

=
<

We manufacture Metal Housings for every pur-
pose — from a small receiver fo a deluxe broad-
cast transmitter. And the cost is low!

Becayse we specialize in the Elec-
tronics field, Par-Metal Products
excel in functional streamlined
design, rugged consfruction,
beautityl finish, and economy. o
Remember, Por-Metal
equipment is made by
electronic speciolists,
not just o sheet metal

FAR-IETAL

3 PRODUCTS CORPORATION
B/ 32:62 — 4sth ST, LONG ISLAND CITY 3, N. Y.

e S
~ulld Export Dept.: Rocke International Corp.
13 East 40 Street, New York 16, N. Y.
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volt discriminator on front panel; elec-
trical reset register; omission of manual
reset register; omission of regulated
high voltage power supply; ete.

A complete description of the 1010
Scaler may be obtained by writing the
company.

OSCILLOGRAPH

Consolidated Engineering Corp., 620
No. Lake Ave., Pasadena 4, California,
is now offering a small, low-cost record-
ing oscillograph. Designated Type 5-116,
the instrument is similar to the larger
oscillographs manufactured by Consoli-
dated but over-all dimensions have been
appreciably reduced, and its weight cut
by a factor of almost 50 per-cent.

A new record transport system, re-
cently adopted by Consolidated for their
standard recording oscillographs, is al-
so included in the 5-116. In this system
neither sprocket teeth nor a pressure
roller is required to provide positive
record engagement, thus removing the
major sources of record-drive malfunec-
tion, and at the same time reducing the
power required to drive the recording

medium. Source of power for the record
transport system is an exceptionally
powerful governor-controlled motor di-
rectly connected through gearing to the
record drive roll in the magazine.

The 5-116 is available in 9- or 14-
trace block capacity for either 24-28
volt d. ¢. or 115-volt, 60-cycle a. ¢. drive.

TRANSMISSION MEASURING SET

A transmission measuring set which
eliminates lengthy calculations and in-
tricate setups for cheeking audio gain
or loss, measurement of matching and
bridging devices, complex circuit read-
ings, and mismatch loss and frequency

response has been announced by the
RCA Engineering Products Depart-
ment.

DECEMBER, 1950


www.americanradiohistory.com
www.americanradiohistory.com

The new equipment, RCA Type BI-
11A, consists of a volume indicator
meter, input and output attenuaters,
impedance matching system, and jacks
for convenient connection. A meter mul-
tiplier, geared to the load-impedance
shaft, provides an automatic correction
for changes in load impedance. Conveni-
ent switches facilitate connection of the
volume indicator to the input of the at-
tenuator system, or to jacks for exter-
nal connection. An output impedance
switch allows matching to 600, 250, 150,
16, 8, or 4-ohm circuits.

Illustrated literature and specifica-
tions on the equipment are available on
written request to the Broadeast Equip-
ment Section of RCA in Camden, New
Jersey. :

SURVEY METER

Nuclear Instrument and Chemical
Corp., 229 W. Erie St., Chicago, Illinois,
now has available a survey meter for
checking all types of radiation found in
elinies, hospitals, and laboratories.

Model 2581 is a battery powered, non-
discriminating rate meter, and is an

improved version of the wartime ‘“Zeu-
to.” The detecting ionization chamber
is covered with a rubber hydrochloride
film on the underside of the instrument
and is capable of detecting 25 k.e.v.
beta particles and 2 m.e.v. alpha parti-
cles as well as gamma and x-radiation.
This film is easily replaced and is pro-
tected by a removable wire grille.

The operating life of Model 2581 is at
least 200 hours, and the batteries may
be easily replaced by a minor disassem-
bling of the instrument.

DISTORTION AND NOISE METER

The Daven Company 8f Newark, New
Jersey, announces the availability of
its Type 35-A Distortion and Noise
Meter with twe amplifier gain controls
provided; one an accurate step type
covering the range +40 to —60 in steps
of 10 db., the other a continuously vari-
able control covering the range *10 db.

The indicating meter covers the range

DECEMBER, 1950

0 to —15 db., the range of 35-A is +40
to —60 db. full scale meter reading or
+40 to —75 db. utilizing the meter
scale. The range of noise and distortion

that can be measured depends upon the
level of the source being investigated.
At a level of —15 dbm. the limit is 60 db.
below or 0.1% distortion. A pair of

output jacks is provided for connect-
ing an external scope in place of the
output meter.

MASS SPECTROMETER TUBE

Available from the General Eleciric
Company, Schenectady, N. Y., is an
ion resonance mass spectrometer tube
to aid scientists in the analysis of
chemical compounds, -especially gases.
High-precision measurements can be
made by the new tube in a number of
special analysis problems.

In the ion resonance tube, when in
operation, electrons from the filament

{Continued on page 29A)

External Screen: 8’ x 10’
or larger. Integral Screen:
18 x 25" for smaller
groups. 5RPA tube, bright.
ness 130 f.c., 20 KV accel-
eration. B & L /1.9 coated
lens.

Y-AXIS: a-¢ gain 1 mv
rms/in.; d-c gain 2.5 v/in,
Response + 10% 2 cps,
= 10% 750 ke, — 3 db
825 ke. Input 2 megohms,
30 uuf. Attenuator 1, 10,
100X.

X-AXIS: a-c gain 60 mv
rmsfin. Also Z-axis input.

SWEEP CIRCUITS: Recur-
rent: 1 cps 1o 50 ke, aute.
retrace blanking. Driven:
20 pus to 10* us, auto.
brightening.

INTERNAL SIGNAL CAL!-
BRATOR * INPUT: 105-130
v, 50/60 cps, 600 watts.
SIZE: 33" L x 26" W x 66"
H—350 [bs.

WRITE
Med. Gain Wide-8and FOR
Units available on special CATALOG
ouiclzie SHEET RE-B

D

Here’s the exoct duplicate of the TEC Pro-
jection Oscilloscope developed for the U. S.
Nory for mass electronics treining. Mokes
waveforms brilliantly clear 1o groups as
iorge as 750 persons! No more students
hunching round a tiny image! No more mis-
toking whot you mean!

TELEVISION EQUIPMENT CORP.

238 WILLIAM ST., NEW YORK 7, N.Y.

IN CANADA

THE AHEARN & SOPER €O, LTD. OTTAWA
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C. A. HIAINES, formerly general manager of the Photo-
flash Division of Sylvania Electric Products Inc., is now gen-
eral manager of operations for the Radio Tube Div. and the
Television Picture Tube Div. Mr. Haines joined the factory
engineering staff of Sylvania in 1929 and served as super-
intendent of their Salem radio tube plant and as general
manufacturing manager of proximity fuse tube operations
during World War IIL

JOHN H. HOWARD, a consultant in the field of electronic
control systems, has joined the staff of the Research Division
of the Burroughs Adding Machine Company in Philadelphia.
Following service with the U.S, Navy, Mr. Howard was ap-
pointed Director of Development at Engineering Research
Associates and was later associated with the Sperry Gyro-
scope Company. He is a member of the AIEE and the Insti-
tute of Radio Engineers.

DR. K. G. E. HUTTER, head of the electronics research
section of the Physics Laboratory, Sylvenia Electric Prod-
ucts Inc., has been appointed adjunct professor at the
Brooklyn Polytechnie Institute where he will conduct classes
in electron tube theory and electron optics. Dr. Hutter, a
native of Berlin, Germany, served several years as a re-
search physicist in the Telefunken transmitter laboratories
and has been associated with Sylvanic since 1944.

PHILIPS B. PATTON has been named Manager of the
Sales Engineering Department of Lenkurt Electric Co., Inc.,
San Carlos, California. Before joining the company as field
engineer, Mr. Patton was chief of FCC’s Radio Telephone-
Telegraph Section, Common Carrier branch; flight radio
officer with Pan American World Airways; a field engineer
and techniceal coordinator with Farnsworth Mobile Radio;
and was associated with Western Union Telegraph Co.

BENJAMIN SAMPSON has been appointed General Sales
Manager of the K. H. Huppert Company, Chicago. Mr.
Sampson was formerly Distriet Sales Manager of the
Stewart Div. of the Sunbeam Corp., and recently Manager
of the Industrial Furnace and Oven Div. of the Claud S.
Gordon Company. Plans are under way to expand the
Industrial Furnace Div. to meet the demand of their special
applications on industrial furnaces, ovens, and ceramic kilns.

DR. LAURISTON S. TAYLOR, Chief of the Radiation
Physics Laboratory of the National Bureau of Standards,
delivered the Sylvanus Thompson Memorial Lecture before
the meeting of the British Institute of Radiology recently.
The first American scientist to receive this honor since the
lectures were begun in 1916, Dr. Taylor is an internationally
known authority on x-rays and has contributed extensively
to scientific journals in the field of radiology.
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Microwave Measurements
(Continued from page 20A)

acts to keep water within its section,
has an effective length of a quarter of
a wavelength and a dielectric constant
such that it acts as a quarter-wave
transformer. It should be noted that
in this setup matching is effected at
one frequency only, with no provision
for tuning to other frequencies.

Water calorimeters are useful only
for measuring fairly large powers.
Their operation is sluggish and heat
losses are such as to prohibit their use
for power smaller than a few watts.
For larger powers, however, water
loads may serve as very reliable power
standards.

For the measurement of radio-fre-
quency power in the range from 1
miecrowatt to several milliwatts, bolom-
eter type instruments are usually used.
The bolometer employs the characteris-
ties of some conductors whose resist-
ance varies as a function of power ab-
sorbed. This variation in resistance can
be measured by bridge circuits and
indicates the magnitude of power flow.

Bolometer elements, such as the
thermistor, are manufactured by a num-
ber of companies and are usually con-
tained within glass enclosures. As in
other instruments described in this
article an important problem in this
equipment is effecting a mateh be-
tween generator and bolometer element.
Matching at one frequency is relatively
simple, but over a range of frequencies
becomes more complex.

Fig. 10 shows a tunable mount which
matches a 50-ohm line to a 200-ohm
bolometer from 1000 to 4000 megacycles.
This circuit uses a double stub tuner
and employs the bolometer as the center
conductor of the output connector. The
r.f. power is fed across the input and
the output operates into a bridge
cireuit.

Many types of bridge cireuits can
be used to determine bolometer resist-
ance. It should be noted that if the
bolometer element is allowed to vary
in resistance appreciably, due to the
absorption of r.f. power, the match
between generator and this element
may be affected. A circuit which over-
comes this problem is shown in simpli-
fied block diagram form in Fig. 9.
This eircuit consists of a self-balane-
ing bridge, with a bolometer as one
of its arms, and a audio voltmeter.
A  high-gain amplifier is connected
across the bridge as a detector and
the output of this amplifier is fed
back as a driving source for the bridge.
This circuit will oscillate to maintain
the bridge balanced and the design is
such that bridge balance occurs when
bolometer resistance is 200 ohms. The
amplitude of oscillation is, therefore,
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such as to obtain a 200-ohm bolometer
resistance. The frequency of the oscil-
lator is determined by the bridge cir-
cuit and is a convenient audio fre-
quency.

When r.f. power is applied through
the bolometer element its resistance
tends to increase and, to maintain
bridge balance, the amplitude of the
oscillator decreases so that the power
flowing through this element remains
the same. The reduction of audio power
is equal to r.f. power, and hence an
audio voltmeter (zero set for r.f. power)
can be calibrated in terms of r.f. power.
It should be noted that in this system
the bolometer element has a 200 ohm
impedance at all times and hence the
proper matching is assured. An ac-
curacy within 5 per-cent can be effected
with this eireuit.
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Potted Cireuits
(Continued from page 8A)
to eight per-cent in the setting process.
However, the great bulk of this shrink-
age takes place at an early gel stape,
when the material is still quite soft,
and no undue pressures are therefore
exerted on the components embedded.

On the other hand, these materials
have a greater coefficient of thermal
expansion than most of the metals and
glass usually enclosed in them. No dif-
fieulty is experienced at higher than
normal temperature operation from this
effect. When low temperature operation
is to be experienced-—temperatures be-
low about minus 30 degrees Centigrade
—special treatment of the circuit to be
embedded is required. Equipment has
been successfully operated at tempera-
tures as low as minus 85 degrees C.

Silicone plastics, such as Dow-Corn-
ing Silastic 181, remain flexible at ex-
treme temperatures and make suitable
cushions when placed between the cir-
cuit and the plastic which surrounds it.
The Silastic is dispersed in a solvent
so that the circuit to be protected ean
be dipped in it. Several dips are re-
quired, with treatment in an oven after
each dip to drive off the volatile mate-
rial and vulcanize the Silastic.

Unless the Silastic is vuleanized,
trouble may be experienced. Under the
heat of operation of the tubes embedded

en
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in the plastic, it will undergo the vul-
canization process, liberating certain
materials. This results in the develop-
ment of a pressure within the casting
which may result in fissures.

The photographs accompanying this |

article show some of the applications
to which the casting resin has been
put at the Navy Electronics Laboratory.
A large number of cylindrical sub-
assemblies one inch in diameter and
two to two and one-half inches long
have been made. These contain single
stages or at most two stages, such as
multivibrators, oscillators, amplifiers,
modulators, etc., as complete units.

It will be noted that no chassis as
such has been used in any of these
units. Leads are necessarily short and
as a result the circuits are normally
sufficiently self-supporting to get them
embedded in the plastic before some-
thing happens. Most of those illustrated
use a seven or a nine pin miniature
base in order to plug into the cor-
responding socket. However, any type
of connection means may be used which
is desirable for the application in mind.
Circuits are wired in a jig which holds
the plug pins in position and the com-

ponents built up by point-to-point wir- |

Ing.

Also illustrated is a superheterodyne
receiver containing six tubes and cast
as a unit. This particular receiver
covers the standard broadeast band and
was built as a “propaganda” unit to
prove to some skeptics that the things
would continue to operate after being
potted. It is not intended as a repre-
sentative design, either electrically or
mechanieally, for military applications.
It has, nevertheless, created consider-
able interest. The speaker and power
supply are enclosed in the base into
which the receiver plugs. The power
supply uses a selenium rectifier which
is also potted for protection.

The formulation and processing of
NEL-177 Casting Resin are fully cov-
ered by a patent disclosure in the name
of Mr. Edward Rolle, NEL chemist,
who is chiefly responsible for the de-
velopment of the materials and proc-
esses involved. The details of these may
be obtained for use by firms legitimately
involved in production for Government
use which requires the use of such
compounds.

Others who contributed to the pro-
gram are: Messrs. J. C. McAdam,
A. T. Steinkamp and J. R. Potthoff,
who did the bulk of the circuit work;
Mr. R. J. Violette, who developed the
molds and did a large amount of the
actual casting; Mr. A. H. Attebery,
whose assistance in selection and pro-
curement of suitable components was
extremely valuable; and last but not
least, Mr. E. B. Robinson, whose fore-
sight started the whole program—~@®--
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“SURVEY OF MODERN ELEC-
TRONICS* by Paul G. Andres, Asso-
ciate Prof. Electrical Engineering,
Illinois Institute of Technology. Pub-
lished by John Wiley & Sons,: Inec.,
440 Fourth Ave.,, New York 16, N. Y.
522 pages. $5.75.

This is a textbook for a short course
in electronics based on lectures and
classroom notes from a course given
to mechanical, chemieal, and industrial
engineering students to familiarize
them with the basic principles of con-
struction, operation, and application of
electron tubes.

It explains the fundamentals of elec-
tronics and providées a summary of
applications. The material is treated
in a descriptive manner rather than
mathematical, and the description of
nearly every tube is followed by one
or more practical applications. Final
chapters review applications of elec-
tronics in instrumentation, communiea-
tion, control, and heating, and offer
practice in reading circuit diagrams.

General references in the appendix
and specific references and problems at
the end of each chapter are given for
additional study. Data, circuits, and
illustrations are also included.

““ANTENNAS® by John D. Kraus,
Prof. Electrical Engineering, The Ohio
State University. Published by The
McGraw-Hill. Book Co., 330 West 42nd
St., New York 18, N. Y. 553 pages.
$8.00.

Here is a clear, systematic treatment
of basic antenna theory and its applica-
tions to a great number of antenna
systems, compiled from lectures given
in recent years by the author in a
course on antennas at Ohio State.

The text presents a unified treatment
of antennas from the electromagnetic
theory point of view with stress upon
those aspects which are of engineering
importance. The principles given are
basic and are applied to antennas for
all frequency ranges. Some of the mate-
rial is published here for the first time,
particularly portions of the treatment
on point sources and on helical anten-
nas. Recent advances in the field are
described, and problem sets are included
at the end of each chapter. The ra-
tionalized mks system is employed and
a complete table of units in this sys-
tem is included in the Appendix.

Although primarily written to serve
as a textbook, it is hoped that practie-
ing engineers and scientists will find
it a valuable reference book.

~~ @D~
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Miniaturization
(Continued from page 11A)

terioration were also promised.

Next, the general problem of insula-
tion was considered. The hotter a
transformer is run, the smaller can
be its size. However, the usual organic
material used to insulate wire, and the
insulating tapes used for start, inter-
layer and finish wraps, will carbonize
if they are pushed beyond their safe
high temperature limits.

Thus, an inorganic insulated wire
and an inorganic paper for the in-
sulating tape were chosen. The former
is a wire coated with a ceramic mate-
rial. The latter is composed of asbestos
with a binder, and is available in
sheet or tape form, in a variety of
widths, and in thicknesses down to

0.003”. Its ability to withstand heat

without disintegration is unusual. A
few thousandths of asbestos paper is
sufficient to stop the passage of the
direct flame of a blow torch. Finally,
as an impregnant, a silicone varnish
was picked for its inorganic cemposi-
tion and relative ease of production use.

It was found that interlayer insula-
tion in many instances was unneces-
sary. Where possible, random winding
was used—that is—machine-winding
without interlayer insulation. This
meant, of course, that the potential
between the two adjacent layers was
the difference between the potential of
the first turn of the first layer and
the last turn of the next layer. This
potential is usually a matter of only
a few volts and, if the eoil is properly
impregnated, sufficient insulation ap-
pears to exist. Inter-winding insulation
of asbestos paper was always provided.

When impregnation was first con-
sidered, a material was sought which
would act as impregnant, seal and outer
shell. However, no such material was
found which could qualify, as available
impregnants were not true hermetic
seals. Furthermore, it was calculated
that if a dipped seal was used, the
weight of the seal would be greater
than the weight of a conventional brass
ean.

The use of a silicone varnish as an
impregnant consists of first driving
off the moisture in the coil and then
subjecting it to a series of impregna-
tion and bake cycles. The impregnant
fils in the spaces between the wires,
seals the coil and allows maximum heat
transfer.

Military requirements usually call for
hermetically sealed transformers and
chokes. As previously stated, this is
normally done by using a solder-sealed
brass or copper ¢an in which the trans-
former is mounted and held in place
by an impregnant fill or compound
commonly known as “gunk”.

ENGINEERING DEPT.
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Our survey started with the knowl-
edge that the specific gravity of copper
is 8.91 as compared with 2.7 for alum-
inum. Heretofore, aluminum could not
be used 4or cans because of the dif-
ficulty of solder-sealing. Iron or zine
with 7.85 and 7.1 specific gravities
respectively showed little weight ad-
vantage. Magnesium, with a 1.8 specific
gravity, could not be obtained in com-
parable wall thicknesses. It appeared
that aluminum was the desired material
if some process could be evolved for
solder-sealing it.

Aluminum-plating techniques were
developed whereby the fabricated can
parts could be plated with copper or
nickel. This resulted in a can which
could be soldered readily, yet gave a
T0% reduction in weight.

Early in the development of the
plated aluminum, some discussion arose
over the possibility of electrolysis de-
veloping between the base aluminum
and the copper plating (due to their
removed position in the electromotive
series). However, extended tests indi-
cate that, when the developed plating
process is followed, this condition is
not existent in practice. Plated strips
of aluminum have been subjected to
500 hours of salt-spray without delete-
rious effects.

The use of a compound or “gunk,”
which anchors the transformer in the
can and conducts heat from the trans-
former to the can, has been the stand-
ard practice for some years. However,
the weight of the compound often ap-
proached the weight of the transformer
and can. By using an alternative
method, we accomplished the same re-
sult at a saving in weight and cost.

This we did by mounting the trans-
former with special &luminum braces,
evacuating the can, re-filling the can
with a non-explosive, non-inflammable
gas and sealing off the can against
leakage.

For transformer terminals, the small
glass bead type was used. They with-
stand applied voltages and exhibit no
leakage between can and terminal stem
so long as the glass bead does not
become cracked in assembly.

As a final illustration of what has
been done in transformer miniaturiza-
tion with newer materials and tech-
niques, Fig. 5 illustrates a 400-cycle
115-volt excitation transformer which
delivers 4.2 watts at 24.25 volts into
a resistive load with an efficiency of
73.9%. It can deliver 7.06 watts into
a resistive load with an efficiency of
62%. Yet, this hermetically-sealed
transformer measures 14" x %” x %"
and weighs only one ounce! Compare
this with a previous comparable design
which occupies approximately 900%
more space and weighs approximately
10 times as much.
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The use of subminiature tubes (as
shown in the assembly illustrated in
Fig. 1) allows the designer to utilize
better the space available. Newer and
more compact condensers save much
additional weight and space. The fail-
ure of electrolytic condensers to hold
capacity at low ambient temperatures
(such as -55 degrees C.) results in the
forced use of paper and mica types.
Thus, a 30% to 509% saving in weight
and size of paper condensers used in
a power supply filter circuit can mean
an appreciable saving in total size and
weight of the complete electronic
system.

The Scotch saying, “Many a mickle
makes a muckle” aptly describes the
process of miniaturization. A fraction
of an ounce saved and multiplied many
times means pounds saved in the final
electronic equipment. However, this
process ean not be accomplished over
night. It is a slow, painstaking inching
forward requiring the best of labora-
tory equipment and personnel working
as a team to advance the cause of
science and to provide our military with
the very best in operational equipment
—modern as tomorrow.

@

Millivelt Cheopper

(Continued from page 14A)

modulator, while the supply was ap-
proximately 12-25 volts. A Sylvanic
IN42 Varistor was employed as the
modulator. The carrier voltage was sup-
plied through an isclation transformer
so as to not introduce capacitively un-
balanced line frequency signals into
the oscilloscope.

The output of the electronic chopper
may be connected into an oscilloscope
or amplifier. In the typical circuits
illustrated, input into a schematic tube
is shown. Tube biasing was not shown,
as this may depend on a number of
variables. No biasing at all may be
required with a high mu tube with low
plate potential; while fixed bias, where
bias is required, will give higher gain
than cathode bias due to elimination of
negative regeneration from the cathode
circuit. The total amplifier gain re-
quired will depend on the operating
conditions of input signal available and
output signal required.

The amplified d.c. signal may be read
or indicated four ways. Visual observa-
tion of an oscilloscope, a.c. output of
the amplifier measured, or the a.c. out-
put rectified into d.c., any residual (or
hash) signal balanced out and the dif-
ferential read on a d.e. meter. The
fourth method and possibly one of the
best is the use of an automatic po-
tentiometer circuit. Here the amplified
signal is used to turn a potentiometer
arm and balance out the d.c. input sig-
nal. The. potentiometer arm position is
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then read in terms of d.c. input (the
voltage across the potentiometer is
standardized) and any amplifier or
chopper gain variation affects the ac-
curacy of reading only to a small per-
centage of the total accuracy.

The Dumont 274 oscilloscope used by
the author in these experiments was not
a standard instrument. Its gain had
been increased by the addition of a
cascade 6J7 and it compared in gain
with the Dumont 208B and other higher
priced instruments. With full gain and
some unbalance carrier appearing on
the screen, the output signal level was
suffictent to cause about a one- to two-
inch variation in trace. The chopper
efficiency was not established, but was
50% or lower; therefore the input sig-
nal did not exceed 25 millivolts.

REFERENCES

1. Freedman. Samuel, “D. C, Amplifier of Im-
proved Stability”. RApio-ELECTRONIC ENGI-
NEERING, April. 1950.

New Products

(Continued from page 25A)

are accelerated and form ions which are
in turn accelerated in a space where
crossed magnetic and r. f. electric fields
are maintained. In these crossed fields,
ions describe spiral paths. Those ions

with the proper mass to resonate with %

the crossed fields will gain energy and
describe larger and larger orbits until
they reach the collector and are meas-
ured.

Approximately 150 volts d.c. and r.f.
voltages of about 1 volt at frequencies
up to 5 megacycles are employed. The
filament utilizes 5 amperes at 15 watts.

NOISE GENERATORS

A series of random noise generators
designed to produce a known output
noise in the frequency range of 2600 to

12,400 me. has been announced by The
Kay Electric Co., Maple Ave., Pine
Brook, N. J.

Designated Microwave Mega-Nodes,
they are a group of five separate noise
sources, each utilizing a standard com-
mercial fluorescent lamp in a JAN size
wave guide, each mounted on a hard-
wood stand. A separate cabinet houses
the power supply for the noise sources.

The following wave guide sizes are
available: RG48/U, RG49/U, RG50/U,
RG51/U, and RG52/U. Noise output is
15.84 db. above thermal noise at a wave
guide temperature of 32° C.
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mentLangton}................ 29 Mar
Short-Wave Radio and the lono-

sphere (Bennington) ....... ... 28 July

Survey of Modern Elecironics

UApEhEE) L no o Ll ik ok ool 28A Dec.
Terrestrial Radic Waves (Bremmer) 29 Mar.
Transient Perfermance of Electric

Power Systems (Rudenberg).... 29A Aug.

FM
FM In the Power Industry (Ohlinger) 3 June
MEASUREMENTS
Microwave Measurements (Part I)
(Racker) .« oovvvvviieiannn 15A Dec.

30A

28A Sept.

3-Probe Method of Impedamce
Measurement (Phillips). . ....... 9A Dec.
MICROWAVES
400 Mc. Performance of Type 5840
Pentode (Ritchey) ............. 6A Aug.
Helical Coils as Transmission
Lines and Radiators (Freedman) 6 July
Microwave Antennas (Racker).... 15A Oct.
Microwave Components (Racker). 7 Apr.
Microwave Directional Couplers
(Freedmam) .................. 11 Feb.
Microwave Measurements {(Part I)
(Ieradny) [ o 15A Dec.
Microwave Propagation and Site
Plemning (Racker). . ........... 16A Nov.
Microwave Receivers (Paxt I)
(RACkeT) s haiinsec o 103 BETe=1 D §.6 3 July
Microwave Receivers (Part II)
Racker) ............ccvvuuun. 15A Aug.
Microwave Standing Wave De-
tectors (Freedmam)............ 3 Mar.
Microwave Techniques (Racker).. 3 Feb.
Microwave Transmission Lines
(Racker) s pissnusmsrngmmms s ow 14 Mar.
Microwave Tronsmitters (Part 1)
(Racker) ........cooviuenennn. 6 May
Microwave Tremsmitters (Part II)
(Racker) adk: i ;i busi bk 4% 13 June
Surface Wave Transmission Line
((CeTnlsToqt]) S e i o 10 May
V.HF. Tank Design (Parker). .... 8 Jan.
MISCELLANEOUS
Crystal Oscillator Plates for H.F.
S0 s A s T s 7 Feb.
Design Features of A New Photo-
cell (Crow & Rideout)......... 8 Feb.
Electron-Optical Mapping in A
Magnetron . ..... e S e 22A Aug.
Electronic Flucrescence Detector-
Comparater (Weeks).......... 10A Oct.
Electronically Driven Ripple-Tank
{Schooley) ......coviiinen... 6 June
Forced Air Cooling for Electronic
Equipment (Parker)........... 12 Apr.
Loading Queariz Crystals........ 9 June
Magnetic Powder Cluich Servo
(Wald) s e o pemime: b od s 12A Sept.
Miniaturization of Electronic Equip-
ment (Milbourne)............. 10A Dec.
Nonmagnetic Mass Spectrometer. 15A Nov.
Oscillographic Strain Geuge Re-
cording (Kaufmam)............ 15A Sept.
Potted Electronic Circuits (Bryan).. ©6A Dec.
Power Line Carrier (Alchuk)..... 3A Aug.
P.T.A. (Phase to Amplitude) Mod-
ulaion o 20 July
Radio Navigation Equipment (Part
1) ((Chetaghn) e T o o 3A Sept.
Radio Navigation Equipment (Part
DRG] Eemet 5 b5 S aenen 4 11A Oct.
Strain Gauge Link (Kaufmam).... 7 Mar.
Strain Gauge Load Rings (Kauf-
TG _flhd <heh e - g b dved i m a8 o 9A Aug.
Stress and Strain Determination
(042 00 0T 1 gD I A S o 11A Nov.
The Auto-Sembly Technicue..... 11A Sept.
NOMOGRAPHS
Characteristic Impedcmes of Lines. 32 Apr.
Circular Wave Guide Attenuc-
Honl & acinicxm hi's xS Ty saliw 32 July
ENGINETERING DEPT.
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Circular Wave Guide Cut-Off Fre-
quency 32 June
Length of Transmission Line... .. 32 Feb.
Off-Resonance Phase Shift (Young) 32A Sept.
Off-Resonance Response-Large
Deviation (Young)............
Off-Resonance Response-Small
Deviation {Young)............
Sending End Impedance of Uni-
formAITIE s @ s g @ e o 0 2 7= HE
Square Wave Guide Attenuation.
TEo,s Waves in Rectangular Wave

32A Oct.
32A Nov.

32 Jom.
32A Aug.

(@IS ESM 00 b i T 32 Mar.
Quarter-Wave Matching Section.. 32 May
RF. HEATING
Elecirodes for H.F. Heating (White-
1172 19} T TSP S e T 3A Dec.
Work-Coils for H.F. Heating (White-
TTVGIIL) | e TR TR g SR TR v rent 3A Oct.

SPECIAL CIRCUITS

A Compact Geiger Counter (Ives) 10 July

A New R-C Oscillator Circuit (Cre-

(15753 =) RS P RS 12 May
An Amplifier for Magnetic Oscillo-
GTEp NS R ikt ekl i 7A Oct.

Bridge-Balanced D.C. Amplifier

Kom! & Korm)asem - s emms am
Crystal Savers (Bryan)..........
Curve Generator tor Electron

12 Jem.
12 Mar.

Tubes! & m amth o ae s oxsss 5 finds 9 July
D.C. Amplifier of Improved Sta-

bility (Freedman)............. 10 Apr.
Electronic D.C. Millivolt Chopper

Koufman) .. ....ovviiieniin. 12A Dec.
Fluid Velocity Measurement and

Control (Bennett).............. 10 Feb.
Frequency Dividers (Bryem)...... 7 June
High Impedance D.C. Voltmeters

(Kaufman) .. ..cvoereiieeenann 7 Jan.
Improved R.F. Capacitometer (Tra-

vis & Wilson). . .............. 12. July
Klystron Power Supply and

Square Wave Modulator (Freed-

5(s17)) MR ———— 3 Jan.
Magnetic Flux Comparator (Kauf-

TTICTTL) (arrmueath b = i o Fesaprite; Mo 20 Mar.
Multiple Channel Cathede-Ray In-

trumentation (VanScoyoc &

WIATIKE) *uaim bt [ s 5w 3 e it 3 Apr.
The Menoformer (Munster). .. .... 8A Oct.
Variable Pulse Width Voltage

Calibrator (Baer)............. 8A Sept.

vV
Wide-Band Chain Amplifier for

TV (Tyminski)................ 14 Apr.
TV Impulse Interference Generator

(Hog iy I B e ek Y vt = 8A Sept.
UHF. TV Converter Design (Sim-

(o7 eTo] ) [o): | MU 10 Mar.
UHF. TV for Areas Not Served

by V.HF. TV (Popkin-Clurman). 14A Sept.
Video Amplifier Design (Moses).. 15 May

TUBES
Curve Generator for Electron

Tubesh & s TR AddE s Fbsdd 9 Tuly
Rugged FElectron Tube Develop-

MY el et o TV s e 10 ]GI!

PHOTO CREDITS
Pages . Credit

3A, 4A, 5A....Sherman Industrial
Electronies Co.

6A, TA, 8A..U. S. Navy Electronics
Lab.

15A, 18A, 20A. Hewlett-Packard Co.
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News Briefs
(Continued from page 23A)

photocells are of three types: the photo-
registance cell, able to produce electric
signals at least as great as 25 volts
when a light shining on the cell is inter-
rupted or modulated; the photoconduct-
ance cell, having a large current re-
sponse for operating a relay directly in
applications sueh as alarms and door
epeners; and the photovoltaic cell, sim-
ilar to a tiny battery but having the
peculiar property of supplying a wvolt-
age in proportion to the amount of light
shining on the germanium.

@

3=-Probe Method

(Continued from page 8A)

B _ .2 B:_1( .7
E:—_jZo’En_\/Z_(l_]ZO) )
Substituting for Z./Z, its value
(R/Z:) 4+ i(X/Z,), these are:

X E:
—+ JZ = E (6)
R ol . =E.
z. T ](-Z_.+ 1) =jVeg. (7N

It is seen that these two equations,
when the moduli are squared,

(Z)+(Z) =(3)"
() +(Z--v) =(veg) @

define two circle families; a family of
circles centered at (0, 0} with radii of
E./E;, and a family of circles centered
at (0,-1) with radii of “2(E./E.).
These are plotted in Fig. 1. The inter-
section of any two of these circles de-
fines normalized impedance uniquely,
and additionally, if so desired, the
voltage standing-wave ratio.

For practical use, however, a chart
in a form other than this is to be
preferred. The present map extends to
infinity in three directions. These in-
finite houndaries can be collapsed into
a single point if the coordinates are
distorted according to the bilinear
transformation:

(8)

w

Zs

1+ 2/7Z,

=1_7/Z, el

This particular complex-plane trans-
formation can be employed to produce
either the Smith Chart (“Transmission
Line Calculator,” Electronics, January
1939; “An Improved Transmission Line
Caleulator,” Electronics, January 1944,
both written by Phillip H. Smith) or
the Carter Chart (“Charts For Trans-
mission-Line Measurements and Com-
putation” by P. S. Carter, RCA Review,
January 1939).

DECEMBER, 1950

At the outset, the circie family de-
fined by:

B\: (X\* (E.\2
(Z) +(Z) =(&).
Zs |_| Bx
or | Z* EI (11)

is seen to be identical with the modulus
of the Carter Chart, Zz/Z,, and so it
can be transformed into the new W/Z,

(z-
2EJE: \

It is difficult to so treat the other circle
family. However, since these circles ¢an
easily be drawn graphically in the orig-
inal Z/Z,, and since the coordinates are
transformed conformally in the Smith
Chart, a point-for-point plot enables
this latter family to be carried over
to the new W/Z, plane. These circle
families are shown on P. 32A.

Aside from the drafting error in the
construction of this map, P. 32A, an
additional inaccuracy lies in the fact
that, in some regions of this map, the
intersecting circles are not orthogonal.
Thus, in these regions, it is difficult
to obtain a clear-cut “fix.” As examples
of this, it will be noted that the wvolt-
age ratios of .8 and .5 for E./E; and
E./E,, respectively, intersect nearly at
right angles, and, so, a definite value
of impedance can be obtained if this
chart is used as an overlay for either
the Smith- or the Carter-Chart, with
which charts this one has a one-to-one
interior correspondence. On the other
hand, ratios of 1.3 and 1.6 for E./E.
and E./E, respectively, intersect at
such an acute angle that any chosen
impedance value would be rather doubt-
ful. This fault of interpretation is not
caused by the transformation, since the
transformation is conformal, but lies,
rather, in the setup of the original
chart, Fig. 1.

However, this new map has sev-
eral advantages. In common with both
the Smith- and Carter-Charts, the en-
tire right-hand half of the infinite plane
is contained within the bounding cir-
cle, which contains all impedance val-
ues within the range (0<R/Z,< ),
( —0<LX/Z,<®). Again, in common
with these charts, the circles of constant
VSWR are concentric with the center
of the chart. In this connection, the
arm shown in the figure may be pivoted
at the center, or a cirele family in eon-
trasting color may be drawn using the
chart center and a radius equal to E\/E,
equal to 1.1, 1.2, 1.3, 1.4, . Thus,
ratios of 1.4 and .7 for Ei/E, and E:/E;,
respectively, indicate a VSWR of 2.6.

@Em1) (%) =

(12)

—~~(E)
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ZOPHAR

WAXES
COMPOUNDS

and

e
EMULSIONS

81104 g
YEARN
FOR

INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS

Alsc for
CONTAINERS and PAPER
IMPREGNATION

]
FUNGUS RESISTANT WAXES
]

ZOPHAR WAXES and COMPOUNDS
Meet all army and navy
specifications if required

Inquiries Invited

ZOPHAR MILLS, e
FOUNDED 1846
122 —26th ST., BROOKLYN, N. Y.

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We have a number of alert young men
who have completed intensive training
in Radio and Television Repairing. They
learned their trades thoroughly by work-
ing on actual equipment under personal,
expert supervision.

If you need a trained man, we Invite
you to write for an outline of our course,
and for a prospectus of the graduate. No
fees, of course. Address:

Placement Manager, Dept. P-106-12
COMMERCIAL TRADES INSTITUTE
Chicagoe 26

1400 Greenleaf

WANTED

ENGINEER — to head up Electronics
Department. Must be able to attraet es
well as execute business in this field.
Experience and good standing with
Government customers essential. Excel-
lent growth opportunity. Write Chief
Engineer, Kellett Aircraft Corp., Cen-
tral Airport, Camden, N

SPEND $$$ SECURITY!

How you spend what you make is more important
than how much you make! How you manage in-
come; control honsehold, personal expenses; organize
spendi ng and saving determ! nes dewme of Your finan-

clalpeace of mind. The 'KWIK-GLANCE" simplified
method of keeping track of incomoand outZa has happily solved

money Problems ?ur 100, 000 uhers A ear’s service in one
volume, $1.25 complete. to i: trex:npuu. falder.

MAY PUBLISHING COMPA

537-C S50. DEARBORN CHICAGO S, ILL.

YOUR
WAY TO

When answering Advertise-
ments Please mention
R.E.E. section of
RADIO & TELEVISION NEWS

31A
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3-PROBE IMPEDANCE MEASUREMENT CHART

A chart for determining load impedance from veoltage readings
taken from three fixed probes spaced 1 wavelength apart.

(See page 9A)

A,

.
= ‘Lllllﬂl G T ] I
. -
Y e wd LR S R T S PRI

LAYOUT DIAGRAM VSWR ARM
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@41 Train at Home

"= inSpareTimefor RADIO
] -TELEVISION

s ' My Famous Training System Prepares
o u You in Double-Quick Time for a Good
Job or Your Own Profitable Radio-
F RADIC : Television Business

men for success in Radio-Television—and I stand ready

sion equipment. You actually do over 300 demonstrations, @
periments and construction projects. In addltion, you build
- - powerful 6-tube 2-band radlo. a multi-range test meter and
T - - — complete Televislon receiver! All cquipment Is YOURS TO KEEP.

EASY TO MAKE EXTRA MONEY WHILE YOU LEAR

1 B~ E Radio-Television is now America’s greatest opportunity fleld§
| Traincd men are needed to flli good jobs and handle profitable
Radio-Television Service work. 1 have tralned hundreds of

to

Train you too, even if you have no previous experience. My
training is 100% practical—designed to give you the knowl-
edge and experience you need to make money In Radio-Televi-
sion in the shortest possible time. I Train you with up-to-the-
second revised lessons—I’LUS many big kits of Radio-Telavi-

X
a
a

N

You do all your training with me AT HOME in spare hours. Keep right on
with your present job and income while learnlng—and earn extra cash be-

D sides] The day you énroll I begin sending You plans and ideas for doing
L profitable spare-time Radio-TV work. Many of my Sprayberry students pay
= B for their entire training this way! You get priceless experlence and many

plans for making extra money, You build all your own Radio-TV Test

Radio-TV Trairing available anywhere in America today.

breaking numbers. If you enjoy working with your hands . . . if you like

Equipment from parts I send you—nothing elsa to buy. Just one mote rea-
son why I believe I offer the ambitious man the biggest value in top notch

Be Ready for Top-Paying Radio-Television Jobs

Radio-Television is growing with amazing speed. More than 2000 Radio
broadcasting stations PLUS an additional 102 Television stations are now
on the air. Radio sets and TV receivers are being made and sold in record-

to

do interest:ng and varied work . . . if you really want to make good money
and work in an industry that has a future , . . YOU BELONG IN RADIO-

TELEVISION. But you MUST have good Tralning to “‘cash in’’ . . . the

kind of Trainirg that starts you out with baslc fundamentals and carrles
you right through evéry circuit and problem of Radlo-Taievision Servieing

v and Repair. In a word . . . that's Sprayberry Training . . . the course
A y :, b:‘tl:ked by more than 20 years of association with the Radio-Televislon
, industry |

e

plete system of Radio-Television Training! A

three books at once!

g SR _
\ | o NS FREE TEE:\?llselol;lA%?OKs

I want you to have ALL the facts about my coma-

ct

now! Rush the coupon for my three big Radio-
Television books: ‘‘How to Make Money in Ra-
dio-Television,” PLUS my new fillustrated Tele-
vision Bulletin PLUS an actual sample Spray-
berry Lesson—all FREE with my compliments.
No obligation and no salesman will call on
you. Send the coupon in an envelopa or
paste on back of post card. I will rush all

el |- . : ‘ Sprayberry Academy of Radio, Dept, 25-R
o i 111 North Canol S¢. Chicago 6. 1M,
s SPRAYBERRY ACADEMY OF RAD!Q, Dept, 25-R
—t 111 Narth Canal $¢., Chicogo 6, Ill.
A o - f Pleaso rush to me all information on your Radio-Telerision
w il < - ey / Training Plan. 1 understand this does not oblizate tue and
- 1 1T £ . ’ that no selesman wHI call upon me. !
B i |
o hance - i .
b\\ wo T Al 5 o ey e b % o'y PR ) frpy— Age. |
= .‘Q s ’ / *
Address . J.eeerieiaen seiraa esertanaararacaresaty 0 k|
) OB AT10 l
0 dalé 3 (G0N, o oo cotion & 5 apdoa seer Zone,..,, Btate.......... .
Please Check Below About Your Experlence
] Are You Experienced? 0 Ne Experience
Y X d 41
December, 1950 19
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Testing for sound lost between
telephone receiver and ear. Many
subjects were used in these tests.

How to compensate for
a curl . .. and add to
gour telephone value

Bell scientists know that the telephone is
not used under ideal laboratory conditions.
There is never a perfect seal between re-
ceiver and user’s ear. A curl may get in
the way, or the hand relax a trifle. And
ears come in many shapes and sizes. So
some sound escapes.

Now, sound costs money. To deliver more
of it to your ear means bigger wires, more
amplifiers. So Bell Laboratories engineers,
intent on a thrifty telephone plant, must
know how much sound reaches the ear,
how much leaks away. They mounted a
narrow ‘‘sampling tube” on an ordinary

Automatic recorder plots sound pressures developed in
the ear canal at different frequencies.

20

i il

%

i p——
VL FINPYCIML 0 0 gm0
o >
. i
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handset. The tube extended through the
receiver cap into the ear canal. As sounds
of many frequencies were sent through the
receiver, the tube picked up a portion, and
sent it through a condenser microphone to
an amplifier. That sampling showed what
the ear received.

As a result, Bell scientists can compen-
sate in advance for sound losses—build re-
ceivers that give enough sound, yet with
no waste. That makes telephone listening
always easy and pleasant.

It’s another example of the way Bell
Telephone Labcratories work to keep your
telephone service one of today’s biggest
bargains.

BELL
TELEPHONE
LABORATORIES

Working centinually to keep your telephons
service big in value and low in cost.

RADIO & TELEVISION NEWS
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commands the world’s airwaves!

.'. In every price range, Hallicrafters offers
H precision instruments—to serve you better,
. and giving you more value for your
investment than any other set.

Model $X-62 Warld's finest receiver for the oll-wave
listener. Outperforms ony broodcost receiver
on any frequency—continuous coverage from
540 ke to 109 Mc in six bands. Crystal cali-
bration oscillotor built in. Six position selectiv.
ity with crystal filter. Two stages r-f, three
stoges i-f amplification. 10-watt push-pull high
fidelity output. Phonagraph jack. 14 tubes plus
regulator ond rectifier. .. .......... .$289.50

Model 5X.71 Volve-paocked with features specifically
asked for by the Hams. Extra sensitivity, 'se-
lectivity, and stability; double svper-hetero-
dyne, plus built-in Narrow Band FM. QOne r-f,
two conversion, and three i-f stages. Range 538
ke to 35 Me, 46-55 Mc. Extra wide dials for
Main and Bondspread Tuning. Sensitivity, Vol-
vme, BFO Pitch, Selectivity, and Crystal Phas-
ing controls.; AVC, BFO, Rec./Standby, ANL,
Tone, and Phono-Rec. switches. Phonograph in.
put jack, 500, 3.2-ohm output......$199.50

Model 5-77 New version of an old fovorite. Tempera.
ture compensated oscillotor; tuned r-f stage,
two i-f stages for better selectivity. Covers 540
ke to 43 Me in four bands. Sensitivity, volume,
three-position Tone, BFQ Pitch, controls; AVC,
BFQ, Rec./Stondby, ond Noise Limiter Switches.
Built-in PM speaker. External power, remote
control connections. 7 tubes plus rect.

S<Z7 oo o mle o 1ol - 18 ¥ XTI s R S vt 0 - $99.95

Model 5-38B Pulls in broadcost stotions in weok signal
areos where ordinory sets foil. Also offers
world-wide reception for the short-wove lis-
tener and the new amofeur. Covers Broodcost
Bond and three short-wove bonds 540 ke to 32
Mc. Seporote Fine Tuning control. BFO, Rec./
Standby, Speaker/Phones switches. Built-in PM
speaker. Four tubes plus rectifier. For 115 V.
AC of DC..ivivrcrvnoncrrnrennses. 54950

WORLD'S LEADING MANUFACTURER OF PRECISION
RADIO AND TELEVISION « CHICAGO 24, |LLINOIS

We want_you to know that every effort is being made to keep our Distributors supplied. If the model you gelect i3
temporarily out of stock, please be patient—you'll find that a Precision HALLICRAFTERS is worth waiting jorl

Pecember,

1950
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Nat’  -sneal

Back in 1922 the first National communica=
tions receiver was offered to the public
Model SW-3 was among their first great
units, the mention of which may evoke
some nostalgia in the old timers of the
radio fraternity. Ever since, National has
always been in the vanguard with every
great receiver development and today their
place as undisputed leader in the field of
communications equipment is acknowledged
by all. The name National on a receiver
means the finest in performance, the utmost
in value.

Radio Wire Television was proud to offer
the first National! equipment to its public
back in 1922, and its pride has increased
many fold since then. R.W.T., where de~
livery, price and quality of service on Na-
tional receivers have matched the superb
performance of these products, has conte
to be regarded as National headquarters
by radic men everywhere. For the greatest
possible satisfaction in your Notional com-
munications receiver, buy yours from Radio
Wire Television.

RADIO WIRE TELEVISION (Lafayette Radio)
100 Sixth Avenwe, N. Y., Dept. RL-50

¢harge, excess will be refunded). Rush
me National Model............... Addre:

[0 Enclosed $.coreneiiniia {Include shipping Name........

[0 Please rush FREE Buying Guide $50F. Gt Y dmmiicres vopmrearemmaria.

www americanradiohistorvy com
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new.wE/CO

Instruments and

KITS

over 50,000 SERVICEMEN must be right!

give you Laboratory Precision

at Lowest Cost!

NEW 5 PUSH-PULL OSCILLOSCOPE

Al-new loborotory-precision scope with all the exwo
sensitlvity and response for precise servicing of TV, FM &
AM sets. Push-pull undistorted versical and horizootal
omplificrs. Boosted aensirivity, .05 ta .1 rms volts/inch.
Useful to 2.5 MC. TV.type multivibrator sweep circuits,,
15 cps—75 KC. Z-axis intensity medulation feature. Duol
positioning conirols mave irace anywhere on screen. Com-
plete with 2-6)5, 3-6SN7, 2.5Y3, 58P1 CRT. 3.color erched

NEW VACUUM TUBE VOLTMETER

Loborotory-precision VIVM for iriggerdast operation and
Lifenme service. 15 different ranges. Large 4% meter,
can’t-burn-out circuit. New zero center for TV & FM dise
enminator clignment. Electronic AC & DC ranges: 0.5,
10, 100, 500, 1000 v. {30.000 volis & 200 MC with
HVP-1 & P-75 probes). Ohmmete; ranges, .2 ohms 10 1000
megs. DB scale. New sioble doubletriode balanced
bridge circuit—extreme accuracy. 26 megs DC inpur im-

tubproof panel; steel case. 115 v,
8% x 17 x 13",

Model 425-K, KIT, only $39.95
Aodel 425, factory wiced, $49.95

NEW TUBE TESTER

8rand riew professional jube tester and merchondiser EICO
Service Engincered for unbeetcble value! large 4% full-
vision meter. Tests conventional and TV tubes including
9-pin mniatures, New lever-action switches—tests every tube
element. Hluminated **Speed Roll-Chart.”" 2-grid caps. Shorr
and open-element tests. Spare socket for new tubes. Protec-
tive overload bulb. Electronic reciifier. 3-€olor eiched panel:
rugged steel case. 115 v., 60 cyce AC. 12% x 9% x 414", L4

d'.

Model 625-K, KIT, only $29.95 e
Mode! $25. faciory wiced, $44.95 e

s'xl ' e
Ay -t
, —

—_

NEW BATTERY ELIMINATOR,
CHARGER & BOOSTER

For all avta sadia testing. Latest-type full.wave bridge circuit,

4-stoch mongonese capper-oride rectifiers. Specially designed

fronsformer. variable Irom O 1o 15 volis. Cenfinuaus: 58 v,

10 omps. Intermittent: 20 omps. 10.000 mid filter condenser.

Metcr measures current ond volloge outpur. Fused primary:
ic reset lood device for y- M

stpel case, 115 v., 60 eycie AC, 10% x 7% » B3,

Model 1040-K, KIT, only $22.95
Model 1040, fostory wired, $29.95

NEW DELUXE SIGNAL GENERATOR

A labarotary-precision generatar EICO Service Engincered with

y: Extiemely stable, Irequency 75 KC=150 MC in
7 colibrated ranges. Nluminoted hairline vernicr funing. YR
sfabilized line supply. 400.cycle pure sine wave with [ess thon
5% distartion. Tube complement: 6X5. 7F7, 6C4, VR.150. 3.
color etched pancl; sugged steel case. 115 v, 60 cycle AC.
12 % 13 x 7.

Model 315K, KIT, only $39.95
Model 135, faclory wired. 559935

MULTI-SIGNAL TRACER

Highest gain ond fiealbility in: low-cost field.
Audibly traces all IF, RF. Vidco oad Audio from
ANT b SPKR or CRT without swilching. Respanse
well pver 200 MC. Integral teu1 specher. Provi.
sion far vitual macing with ¥Tvm. Complete
wlih 6517, 6k6. 6X5. Germanium crystal diede.
3<ole: eiched ponel; rugged sieel cose. 115 v,
80 cycle AC. 102 8 x 4%,

Model 145-K, KIT, only $18.95
Model 143, Ioctory wired. $28.93

P-76K
P-75 o1

E/COL, SUPER-SIMPLIFIED INSTRUCTIONS

Easy-to-follow stzp-by-step EICO pictorial and
schematic instructions—most. explicit and com-
prehensive in electronics!—supplied with eoch
Kit. Anyone car build the EICO Kits!

ELECTRONIC INSTRUMENT €O, Inc.!

276 NEWPORT

D 1550. Eiectronic tnstromenr Co.. lac

TREET, BROOKLYN 12, N. Y.

Brcwi%n, N.Y.

Decemhber, 1950

60 cycle AC.

Scasitive Germanivm crystal prohe for sig.
nol yracing and measurements o over 200
MC. Extends range of YIVMs and scapes.

P-75K KIT, for VIVM;

115 v.. 80 cycle AC. 9:7/16 x 6 x 5".

Model 221-K, KIT, only $23.95
Model 221, factory wired, $49.95

NEW SWEEP GENERATOR

Covers ofl TV-FM ofignment frequencies, 500 KC—228 MC.
Yernier-deiven dial: center of each ol 13 TV channels marked
en frant pancl. Sweepwidth variable ©-310 MC wilth meehanical
indvetive sweep — parmits gain camparisan of adjscent RF
TV channcls, Crystal marker @stillo:or, variable emplitude.
Pravides for injeetion of Saterdal marker. Phasing conirol.
Complete with HF fubets 6X5GT. 12AU7 (dval-triode). 2.6C2.
Less erystol. 1058 x 6%". 5 MC Cryatol. ea. 5395,

Madel 360-K, KIT, only $29.95
Medel 380, factorr wired. $49.95

VOLT-CHM-MILLIAMMETER

Pockersize YOM crom-packed with value! 22 diffecent canges.
3" D'Arsonval mavement. Ring.type shunts. Germanivm crystal
rectifier. Rongas—DC: 05, 50, 250, 500, 2500 v. AC & Outpur:
0-10. 100, 500, 1000 v. OC Ma: 01, 10. 100. DC Amp: O-1,
0. Ohm: 0.500, 100.000: 0.1 Meg. DB: ~8 to +55. J«alor
etched panel; rugged hordwood case. 8 x 4% x 3.

Mode! 511-K, KIT, only $14.95
Model S11, factory wiced, $17.45

RF
PROBE

faor S<ope; ca. $3.75

P74, lactory wirsd. ¢, 5750 L
Due 1o unsettied conditions, prices are subject to change
without nolice.

the exclusive EIC0 Moke-Good GUARANTEE

Eoch EICO Ki1 ond tniirement is doubly guoranieed. by EICO
and your jobber, Io <antein only selecied quelity companerts.
EICO guarantees lo replace any component which might be-
corse delective in normal u1e if returned 1o the Faciory trgas-
portation <harges pre-po d within 90 doys of purthase. EICO
guaronrees oll Kin bled ding 10 ICO" simplifs
imwyctions will operate as specified thergln. SICO guaranteet
servica and calibration of every EICO Xit ond Intiument ot
the nominol chorge os stated tn the instrugiicns,

www.americanradiohistorv.com

pedance. 3-color etched rubproof panel; steel case.

NEW SIGNAL GENERATOR

For FM-AM grecision alignment and TY marker frequencies.
Vernier Tuning Condenser. Highly stable RF ascillator, ronge:
150 KC =102 MC with fundomentals 1o 34 mC, Separate
audio oscillator supplies 400-cycle pure sine wave volioge.
Pure RF, modulated RF or pure AF for external testing. Attrac-
tive three color etched rub-proof panzh rugged hammertons
seel case. 115 «, 60 ¢ycle AC. 10 x 8 x 43",

Model 320-K, KIT, only $19.95
#ode| 320, foctory wired, $29.95

HIGH
VOLTAGE PROBE

New professional EICO.engincered HY probe carefully designed
and insulated fo: eatra sofely and venatility. Exiends songe al
YTVaMs ond volimeters up to 30,000 v. Lucite head. lorge flosh-
guards. multi-layer pracessed hondle. Complete with interchange-
able ceramic Maltiplier 1o maich your insirument.

HVP-1 (wired) only $6.95

Be sure 1o look at the
EICG line before you buy
any higher-priced
equipment! Each EICO
product is jam-packed
with unbelievable value.
YOU be the judge —
compare EICO at your
local jobber today, and
SAVE! Write NOW for
free newest Catalog R.
Prices 5% higher on West Coart

23
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GET YOUR NEW
hallicrafters

COMMUNICATION RECEIVER HERE ond

Save Money With a. WW

Trade-In Allowance on Your

Used Test and Communication
Equipment

For super dooper savings on Hallicrafters Receivers get a Walter Ashe “SUR-
PRISE" Trade-In offer on your used (factory-built) Test Instruments or Commu-
nication Equipment. Walter will give you an extra-Bberal allowance that will
put the Hallicrafters model of your choice within easy reach! So don’t delay!
Get your trade-in deal working today. Wire, write, phene or use the handy cou-

HALLICRAFTERS SX-71

Shpg. wi. 33 Ibs.. . .Only $I9950

pon below.

HALLICRAFTERS S-40B

Buy it at a substantial saving with o Walter
Ashe “Surprise” Trade-In deal.

Shpg. Wt 32 Ibs.  Only 59995

«~ _ Hallicrafters

Hallicrafters $S-38B

For amazing savings apply our “Surprise”

onty 54950

trade-in allowance
against this price.
Shpg. wt. 14 ibs.

Slash the above price by trading in your
used test or communication equipment. What
do you have to trade?

ALL PRICES F.Q.B. ST. LOUIS

FREEQ New 164-Page

Catalog. The ““treasure chest’’
of values! Send for your
copy today.

$-72
Shpg. wt. 16 ibs.
Price Only

. ‘$'|0995

{less battery)

Buy it for less by

applying our lib-

eral Trade-In Allowance

ATTENTION:
Prospective Novices!

The Hallicrafters Receivers avail-
able a: Walter Ashe represent the
best valves abtainable -at the
lowest possible cost consistent
with high quolity. From the
models available you ¢an choose
just the one that meets your
requiraments as the ideal re-
ceiver Yo got you storfed in the
proposad Novice Class of Li-
¢ensee in Amateur Rodio. Write
for free Hallicrofters Catolog.

against the purchase price. I

PHONE: CHestnu! 1125

RADIO CO.

THE HOUSE OF “SURPRISE” TRADE-INS

1125 PINE ST.« ST. LOUIS 1, MO.

| Walter Ashe Radio Co.
l 1125 Pine St., 9. Lowis 1, Mo.

O ©. K. Walter, Rush "Surprise’” Trade-in offer on m

P (;!;sér.il;e ez equmen') ...............

T e T W P L TP Sy oy Ny = e B |
' {show maoke and model No. of new equipment desired)
l [0 Rush Free Copy of your new 164-page Cataleg.

INARB A e s s e & o 2 ¢ e et 450
DA GORE S S i efu s M e el WA f £ 5207 1 w5 50
'CITY ......................... Zone .y ¥as STATEwis v s ]
T S S e e e S e o o o s o e o e

RADIO
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BIG-TIME CONSUMER ADVERTISING
BOOSTS YOUR SALES OF G-E TUBES

!

Full-page, eye-catching ads
like this appear regularly in

LIFE

THE SATURDAY EVENING

JUN

o T Biight Ry T

'y ' 4
NG-Uastin D e L
('\ iy 5 s dagkoumn usyime i Pty T secrees o
! , T U B E S e, o 4'.’ et erey \?.,m'; sdnoatd e rmy MIperiErgsed
Ny, gty | % The .
i the 203y e

?-h" RORETOE =t o o o e l,:.f“,,f"‘"" o fidrare engoy,

s e GF wbe for it
I

"""C"-”"mmmkg
p o, i e sty i T

< ot it . kmmw.gw 3 ""ﬁ“-bnxhl..:; :-;
| < N bt e, e AT G by e
I anv SET ) Bt o gy i, . neverreb )

HERE'S a tube “'first" that will put
CAN HAVE! T o, con A ]

you first in volume, profits, and
neighborhood prestige. Feature G-E
tubes on your shelves; display them
prominently on your counter. Your
G-E tube distributor (better phonga!
him, it's quicker) gladly will heip ¥ou

tie in with this national advertising. . - L ! ‘“\\ ]
Or wire or write Electronics Depart- Y Mﬂ/&ﬂ{ 2 C (b;ﬂ?df’ 9 - a5
ment, General Eleciric Company, -
Schenectady 5, New York.
GENERAL &2 ELECTRIC
December, 1930 25
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new!

. 1
=¥
ACTUAL %

o

e

’/,‘.' ')
SIZE - : “\

/ TUBULAR
PAPER
CAPACITORS

Fit anywhere!

Suitable for
85°C. operation!

CAPACITANCE RANGE:
.0001 TO .5 MFD,

VOLTAGE RANGE:
200 TO 600 V., INCLUSIVE

Sturdily built in phenolic-
impregnated tubes. Ends
are plastic-sealed.

WRITE FOR COMPLETE LITERATURE

Representatives and Distributors
Throughout the U.S.A. and Canada

PYRAMID

PYRAMID ELECTRIC COMPANY

155 Oxford Street
Paterson, N. J., U.S.A.

TELEGRAMS: WUX Paterson, N, J.
CABLE ADDRESS: Pyramidusa

{ P. B. REED, a veteran of more than 20

years in the electronic equipment and

servicing fields, has
,‘3 L3 '

been named head of
the RCA Service

Company’s new
Government Service
Division. W

Mr. Reed, who was R~
formerly a repre- "‘,"
sentative of the A E\‘
RCA Victor Divi-
sion in Washington, D. C., has been
given the title of vice-president in
charge of the Government Service Di-
vision for the RCA Service Company.
The new division will undertake an

| expansion program involving technical

personnel and facilities to keep pace
with increased requirements of the
military services. Included in the ex-
pansion program are elaborate and
centralized repair facilities and a tech-
nical publications section.

He has been associated with RCA
since 1930 and has held various posts
with the company.

E I
CORNELL-DUBILIER ELECTRIC CORPO-
RATION and its subsidiary, the RADI-
ART CORPORATION, has purchased the
U. S. DEVICES CORP. of South Plain-
field, New Jersey. The new owners
will continue the manufacture and
merchandising of the “Tele-Rotor”
line . . . R. M. KARET ASSOCIATES,
INC. has changed its corporate name
to JKM INCORPORATED. The new name
is formed from the initials of the
principals, Oden Jester, Bob Karet,
and John Margolin . . . John C. Mer-
man, operator of an engineering firm
and a TV service firm in Philadelphia,
and four other television service con-
tractors in the Philadelphia area have
recently formed an electronics manu-
facturing firm under the name of
ELECTRONIC CONTRACTORS, INC.
General offices of the new company are
at 1508 Sansom Street in Philadelphia.

* * *

JEROME J. KAHN, president of the 1951
Radio Parts Distributors Show, has
named a fifteen-man manufacturer-
distributor advisory committee to con-
sult with and advise the Show man-
agement and committees making prep-
arations for the annual all-industry
sponsored Show to be held in Chicago
next May.

Herbert C. Clough of Belden Mfg.
Co. was named chairman of the com-
mittee. Serving with him are: W. O.
Schoning, Lukko Sales; W. D. Jenkins,
Radio Supply Co.; L. W. Hatry, Hatry
& Young; W. A Wilson, Hughes-
Peters, Inc.; George Barbey, George
D. Barbey Co.; Lew Bonn, Lew Bonn
Co.; H. L. Dalis, H. L. Dalis Co.; Sam

www americanradiohistorvy com

Poncher, Newark Electric Co.; Charles

Golenpaul, Aerovex Corp.; Milton
Deutschmann, Radio Shack Corp.;
Walter W. Jablon, Espey Mfg. Co.;
John Stern, Radio Electric Service Co.;
Les Thayer, Belden Mfg. Co.: and
Robert C. Sprague, Sprague Electric
Co.

Last year’s recommendations by a
similar committee resulted in a high-
ly successful program for the Show
and it is anticipated that the new com-
mittee will be called upon shortly to
make similar recommendations for the
1951 session.

* & £
ROBERT PAXTON, manager of manu-
facturing policy for the General Elec-
tric Company, has been elected a vice-
president of the company by the board
of directors . .. SEYMOUR D. NEW-
MAN has been appointed national sales
manager of Ansley Radio and Tele-
vision, Inc. ... LYNN €. HOLMES,
who has been associate director of re-
search at Stromberg-Carlson Com-
pany since April 1950, has been named
director of research for the company,
succeeding BENJAMIN OLNEY who re-
tired recently . . . MARIO A. GARD-
NER has been promoted to the post of
vice-president in charge of purchases
for Air King Products Company, Inc.

. . TYRELL G. ROGERS has been ap-
pointed executive assistant to LEON-
ARD F. CRAMER, executive vice-presic
dent and director of the Allen B. Du
Mont Laboratories, Inc. . . . Olin In-
dustries, Inc. recently named ROBERT
H. EVANS as executive assistant to the
president and the executive committee
. . . The newly-created post of vice-
president in charge of engineering for
Starrett Television Corp. is being
filled by EDMOND SHERMAN, until re-
cently chief engineer for the firm . . .
CAPTAIN STEADMAN TELLER, USN,
has been appointed Navy Secretary of
the Research and Development Board,
Department of Defense, succeeding
REAR ADMIRAL ARLEIGH A. BURKE who
has been recalled to sea duty in the
Far Eastern theater of operations.

'3 *® *

CLARENCE E. LINDSTROM who has
been associated with Philco Corpora-
tion for 18 years,
has been named
western sales man-

ager of the com-
pany with head-
quarters in San
Francisco.

He replaces CIiff
S. Bettinger who re-
cently retired after
19 years in the post. Mr. Lindstrom
joined the company in 1932 and served
as controller of Philco Distributors,

& TELEVISION NEWS

RADIO


www.americanradiohistory.com
www.americanradiohistory.com

fake it from EXPERTS

renew

with INLUD.

premium quality tubes

pAT REID SAYS:

Salesmanager, United
portland and Eu

"Qur 379 servicemen and dealers tell us
N. U. tubes ar¢ best, because their own L RADIO AND TELEVISIO
RECEIVING TUBES N

experience has proved N. U. tubes ar¢

reliable, uniform, and above all are

propetly designed for interchangeability.
®
VIDEOTRON TELEVISION

call-backs ar¢ mini-

Radio Supply, 18C
gene, Qregon

What's mofe, costly

mized by N- U.'s proven quality con- PICTURE TUBES

wrol. That's why we've featured N. U.

rubes for 13 years: They mean good
e PANEL LAMPS

business for all of us.

° ;RANSMITTING AND
PECIAL PURPOSE TUBES

NATIONAL UNION RADIO CORP.

Pecember, 1950
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Preferred

Transformers

~geared to TODAY’S

ELECTRONIC
_ CIRCUITS

t The Requirements

. Mee
Desigred 10 Used Tube TYPes_J

of Today's Most

1. Power Transtormers. Famous, advanced-design,
Sealed-in-Steel construction. Exactly suited to
specific requirements—one range of ratings ex-
pressly designed for capacitor input, another for
reactor input.

2. Full Frequency Audio Transformers. For optimum
performance —high-fidelity + !4 db from 30 to
15,000 cps. Other ranges available: Public Ad-
dress— + 14 db, 50-10,000 cps; Communications
— <+ 15 db, 200-3,500 cps.

3. JAN-T-27 Transformers. Now available for quick
shipment from stock. Hermetically-sealed units
which meet all requirements of Grade I, JAN-T-27
specifications for Class A operation. Full range of
Power, Audio and Reactor units available.

4. Driver ond Modulation Units. For Amateur and
commercial speech transmitters. Matched sets of
drivers, modulation transformers and reactors
provide frequency response +1 db over entire
range from 30-15,000 cycles.

5. Television Transformers. A complete catalog line
in a range of designs that are the exact duplicates
of units used in leading TV sets. Built by CHiCAGO
—the largest single manufacturer of original equip-
ment TV transformers.

WRITE FOR FREE CATALOGS

You'll want these two important Catalogs—the New
Equipment Line listing Sealed-in-5tee! and JAN-T-27
units, and the Replacement Line showing a complete
range of Radio, TV and Vibrator transformer re-
placements. Send for these valuable FREE catalogs
today—or get them from your distributor.

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

TRADE MARK REG.

3501 ADDISON STREET « CHICAGO 18, ILLINOIS

= i o =
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Inc. of Chicago for several years be-
fore becoming sales manager of this
branch of the company’s wholesale or-
ganization. During the war he was

| active in special work connected with

the company’'s large-scale production
of radar and ordnance.

J. B. SHIMER has been appointed to the
newly-created post of Factories Man-
ager of the Indus-

trial and Electronic .
Division plants of
American Structur- (
al Products Com- - e ¥V
pany. -

The increased de- "\%—‘

mand for the com-
pany's Kimble all-
glass rectangular
television bulbs has been cited as the
reason for creating the new post. Mr.
Shimer, who recently served as plant
manager for the company’'s Columbus,
Ohio facility now assumes supervision
over the Columbus and Toledo facto-
ries as well as certain forming opera-
tions at the Chicago Heights plant.
For the present he will continue to
make his headquarters in Columbus,
Ohio.

Mr. Shimer has been associated with
Owens-Ilinois Glass Company, the
parent company, sinceé 1946 when he
joined the Libbey Glass Division as
manager of Factory A. Prior to that

| he was connected with other firms in

the production of electronic eguip-
ment.

* * *

| THE LAPOINTE-PLASCOMOLD CORPO-

| ties to 5746 Sunset Boulevard

RATION, manufacturers of “Vee-D-X"
television antennas and accessories,
has recently purchased a new plant in
Windsor Locks, Conn. The increased
size of the new factory will permit
the company to double its present
production . . . THE TECHNICAL MA-
TERIEL CORPORATION'S new mailing
address is P. O. Box 142, Mamaro-
neck, New York ... TELEFEX has
moved its office and laboratory facili-
in
Hollywood, California . . . AMERICAN
ELECTRONEERING CORP.. Los Angeles
manufacturer of test equipment, has
moved to new and larger quarters at
5025 West Jefferson Boulevard in that
city . . . TELEVISION TECHNICIANS
INC. is now occupying new quarters at
516 South Cicero Avenue, Chicago 44,
Illinois . . . SONOTONE CORPORA-
TION is currently producing miniature
electron vacuum tubes for radio and
television receivers in its new Elms-
ford, New York plant . . . The RCA
Victor Division of RADIO CORPORA-
TION OF AMERICA is establishing a
new plant in Cincinnati, Ohio for the
manufacture of miniature-type elec-
tron receiving tubes. The plant is ex-
pected to be in production by the au-
tumn of 1951 . . . A new plant for
the production of plastic and plastic-
metal components for the radio, tele-
vision, and lighting industries is now
under construction at Warren, Pa.
for the Parts Division of SYLVANIA

(Continued on page 152)
RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

Raytheon Backs its Products with a

COMPLETE FIELD SERVICE PROGRAM!

WE AIN'T TELLIN’ YOU NOTHIN’ when we
say that the major headache of the tele-
vision business today is installation and
service of TV sets.

But we «re telling you something when
we say that Raytheon backs its television
dealers and servicemen with a complete
Sfield service program!

Seven factory-paid service representa-
tives are in the field 12 months of the year,
making scheduled calls in every TV com-
munity. These service experts call regu-
larly on distributor service departments
and, in conjunction with them, schedule
regular servicemen’s educational meet-
ings.

At these meetings, they explain new
techniques and simplified methods of
servicing ... they franchise Raytheon
service agents and supply them with the

latest bulletin releases from the factory on
new servicing techniques.

In addition to all this, the factory main-
tains a regular direct-by-mail program
going to distributors for their franchised
Raytheon service agents only, keeping
them completely informed at all times.

THE NET RESULT is a complete, detailed,
organized service program designed to
simplify the problems of distributors, deal-
ers and servicemen . .. to provide work-
able information on installation, service
and maintenance of Raytheon TV receiv-
ers ... and to save them time and money
through a thorough understanding of
Raytheon products.

For full details, contact your Raytheon
field representative or write Service Man~
ager, Belmont Radio Corp., 5921 West
Dickens Ave., Chicago 39, Iil.

BELMONT RADIO CORPORATION ® 5921 W, Dickens Avenue, Chicago 39, Nl
Subsidiary of RAYTHEON MFG. CO.

THE MAYFAIR—Model 1715

December, 1930

RAYTHEON

TELEVISION

(;'mod Housekeeping
Q€

-
2045 anyeanisto IS
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Wherever these famnous airliners fly, a trusted group
of friendly guides goes with them, in the form of
Sylvania Radio Tubes.

For, the dependability, long life, and splendid per-
formance of Sylvania Tubes have won them top
preference with radio and electronics engineers
throughout this country, as well as abroad.

Sylvania’s ruggedized tubes are typical examples of
the alert engineering which is responsible for the

increasing demand for all Sylvania quality products.

What is your problem?

Let Sylvania radio research and advanced engineer-
ing work for you. If you have problems—as widely
varied as the designing of more compact sets, and the
overcoming of shock and vibration— put them up to
Sylvania. Address your letters to Radio Tube Divi-
sion, Dept. R-1212, Emporium, Pa.

SYLVANIAR ELECTRIC

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PROBUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT LAMPS. FIXTURES. SIEN TUBING. WIRING DEVICES: LIGHT BULBS; PHBTOLAMPS: TELEVISIGN SETS
30 RADIO & TELEVISION NEWS
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SURVEY OF

TELEVISION AN

Do you know which type of antenna

is best suited for your particular

installation?

=

By
ALAN SMOLEN

V-I‘HE picture obtained on a tele-
vision screen can never be better
than that allowed by the signal
supplied at the antenna and, as most
technicians know, given a strong,
noise- and ghost-free signal any set
can be adjusted to provide good recep-
tion. Unfortunately, many manufac-
turers’ claims to the contrary, there
is no single type of antenna that pro-
vides the best signal for all or even a
large majority of locations and chan-
nels. Every installation has its indi-
vidual requirements and the antenna
chosen should be the type that best
meets these requirements. For this
reason there are scores of antenna
types now available on the market
and each one can be considered the
“best” for a given set of installation
conditions. It is the purpose of this
article to review the characteristics
of the most popular antennas and
indicate where and why they should
be employed.

One of the most common descrip-
tions of an antenna today is that it is
“high gain.” It is extremely impor-
tant that the installer understand
what this term “high gain” means be-
cause in some locations it may result
in a very strong signal while in others
it may provide a weak signal or none
at all. The reason for this can be
understood by briefly reviewing the

December, 1950

Here are the facis.

DUO—BAND

7

CIRCLE )}
X

\

significance of the radiation patterns.

Two typical radiation patterns are
shown in Fig. 1. The radiation pat-
tern indicates the relative signal
strength that can be expected from a
given direction. In both patterns
shown in Fig. 1 maximum signal is
obtained in the A direction or 0 de-
grees. At an angle of 15 degrees how-
ever the antenna of Fig. 1A picks up
about 95 per-cent of the maximum

. DIAMOND -
CONICAL

signal while that of Fig. 1B picks up
about 62 per-cent. At an angle of 30
degrees the percentages would be 85
for 1A and 0 for 1B. The beamwidth
of these patterns is defined as the
angle between half power directions
as shown in Fig. 1.

In order to determine the power
gain of an antenna as a function of
direction the ‘“nominal” gain given by
the manufacturer (usually in db.)
must be reduced by the percentage
factor indicated on the radiation pat-
tern converted to db. Table 1 is a per-
centage-to-db. conversion chart. Note
the inclusion of voltage ratios for con-
version from power to voltage and
vice versa. Thus the gain of an an-
tenna in a direction corresponding to
85 per-cent maximum signal on the
radiation pattern would be equal to
the nominal gain (in db.) minus ap-
proximately 0.7 db.

The smaller the beamwidth angle

Fig. 1. {A) Radiation pattern of folded dipole with reflector. and (B) pattern of a yagi.
HALF POWER ANGLE A HALF POWER ANGLE o
3457 10* 15
|
.8
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Fig. 2, Power loss which occurs due to mis-
match from antenna to receiver. Note that
impedance ratio is equal to the v.s.w.r.
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60°
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Fig. 3. Tvpical bidirectional radiation
pattern ({folded dipole without a reflector).

(sharper radiation pattern) the higher
the gain of the antenna. The pattern
shown in Fig. 1A (folded dipole with
reflector) corresponds to a power gain
of 25 db. (with respect to a dipole),
while the gain of the antenna whose
pattern is shown in Fig. 1B (yagi) is
about 9 db. If the transmitter is lo-
cated in direction A the yagi- would
pick up 6.5 db. more signal than the
folded dipole. However, if the signal
originates at point B, the dipole will
pick up a signal equivalent to a gain
of 18 db. (25 — 0.7) while the yagi
will not pick up any signal at all. This
illustrates a very important point, i.e.,

that a high gain antenna is ‘“high
gain” for a given direction only and
may be “low gain” for other direc-
tions.

Assume that these two antennas
are available at an installation where
there is only one broadcast transmit-
ter operating from direction 4. If the
installation is in a very strong signal
area with no ghosts or interfering sig-
nals, the author would be inclined to
choose the dipole, provided an ade-
quate signal can be obtained with its
use. The high gain antenna, because
of its directivity, has the disadvantage
that it must be secured very firmly.
Otherwise a strong wind will turn the
antenna thereby losing the signal
completely. The direction of the di-
pole, on the other hand, is not very
critical and a simple mechanical in-
stallation is possible. Furthermore,
should a transmitter be placed in di-
rection B in the future it may not be
necessary to erect another antenna to
cover this station.

The high gain antenna would be
used in weak signal areas and in areas
where a ghost or interfering signal
exists in the null points of the yagi
pattern, such as point B. In this lat-
ter case it is obvious that the yagi
would not pick up the ghost or inter-
fering signal at all, while the dipole
would. This principle of using the ra-
diation pattern of an antenna to mini-
mize ghosts and interfering signals is
overlooked by many installers, though
it can prove to be very effective.

In areas where there are a number
of transmitting stations the same gen-
eral considerations would prevail over
a wider area. Other factors, such as
favoring weak stations over strong
signal ones, must be introduced anc
frequently some compromise must be
made between maximum signal
strength, presence of ghosts in pic-
ture, and number of stations received.

At multi-station installations it is
desirable to employ one antenna to
cover all channels. In such an instal-
lation it is important to investigate
the effect of different frequencies on
the radiation pattern, power gain, and
mismatch losses—particularly when
high and low band frequencies are in-

Table 1. Conversion table. Power or voltage ratios may be converted to db. and vice versa.

LOSS ‘ - ' GAIN
Power Ratic Voltage Ratio | ’ | Power Ratio Voltage Ratio
o - ===

1.000 1.000 { 0 1.000 1.000
977 .988 1 1.023 1.011
.955 977 2 1.047 1.023
.891 944 5 1.122 1.059
794 .891 1.0 i 1.259 1.122
.631 .794 | 2.0 i 1.585 1.259
.501 .708 3.0 { 1.995 1.413
398 & 4.0 2.512 1.585
.316 .562 5.0 3.182 1.778
.215 .501 | 6.0 3.981 1.995
.189 447 7.0 5.012 2.239
.158 .398 8.0 6.310 2.512
.126 .355 9.0 7.943 2.818
1 .318 10.0 10.000 3.162
.01 .100 20.0 I 100.0 10.0
.001 .0316 30.0 | 1000.0 31.62
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volved. For some antennas the radia-
tion pattern for the low frequency
band is completely different than the
pattern for the high frequency band
and may even vary from channel to
channel.

The variation of power gain and'im-
pedance mismatch with frequency are
usually considered separately though
some manufacturers include mismatch
effects in their published data on
power gain. In this latter case, how-
ever, a statement to the effect that
gain is measured into a 300 ohm im-
pedance is prominently indicated. Un-
less this statement appears, the power
gain-versus-frequency curves given
assume that the antenna is suitably
matched. Gain may also be expressed
in terms of voltages. Use Table 1 to
convert voltage gain to power gain
and vice versa.

The losses due to mismatch between
antenna and receiver must be sub-
tracted from the calculated antenna
power gain to determine the over-all
system gain. It is well known that
for maximum power transfer the im-
pedance of the antenna must be equal
to the receiver input impedance—
usually 300 ohms. When the imped-
ances are not the same, some power is
lost. Fig. 2 plots the power loss in
percentage and db. for various imped-
ance mismatch ratios (also expressed
as v.s.w.r.—voltage standing wave ra-
tio). As in the case of power gain,
the antenna impedance--and hence
mismatch losses—will vary with fre-
quency and therefore must be checked.
Throughout this article proper match-
ing between lead-in and receiver will
be assumed.

With these facts in mind it is pos-
sible to intelligently analyze the pub-
lished characteristics of television an-
tennas and indicate their application.
In this article we are concerned with
antennas readily available on the
market. Antennas Wwill be discussed
in accordance with the following ap-
plication categories; strong signal
areas, medium signal areas, and weak
signal areas. It should be noted that
the line of demarcation between these
classifications s not very rigid and
weak signal antennas can frequently
find application in medium signal
areas and vice versa.

Strong Siguaal Areas

Strong signal areas are defined as
those areas where the power gain of
the antenna is not a very important
factor and where serious ghosts or in-
terference are not encountered. In
these cases the most inexpensive an-
tenna which also results in a relative-
ly simple, non-critical installation
should be employed. Antennas which
fall into this category are; (A) dipole,
(B) dipole with reflector, {C) folded
dipole, (D) folded dipole with reflec-
tor, and (E) high and low band folded
dipole and reflector. A typical radia-
tion pattern is shown in Fig. 3.

{A) Dipole. The simplest and most
inexpensive antenna is a dipole cut to
a particular frequency. The imped-
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ance of a dipole is 72 ohms and, as
such, matches the few 72 ohm receiv-
ers manufactured. The response curve
(gain-versus-frequency) of this anten-
na is quite sharp providing maximum
gain at the specified frequency, and
falling rapidly at different frequen-
cies.

When this antenna is used to feed a
300 ohm receiver, the gain of the an-
tenna is offset by the 4:1 mismatch.
Fortunately, the impedance of the an-
tenna increases off resonance so that
the loss in gain is balanced by a de-
crease in mismatch loss. The result is
an over-all system gain that does not
vary radically over either the low or
high frequency band. Hence the di-
pole is a narrow-band antenna when
used to feed a 72 ohm receiver and
broadband antenna for 300 ohm re-
ceivers. It should be noted that this
applies over the high or low band but
not over both bands simultaneously
with one antenna.

The radiation pattern of this anten-
na is very broad. The antenna is bi-
directional and will receive signals
equally well from 0 and 180 degrees.
This will be advantageous if there are
stations in both directions and unde-
sirable if a ghost originates from one
of these points.

(B) Dipole and reflector. The back
lobe of the dipole radiation pattern
can be reduced through the use of a
reflector. The reflector will also re-
duce the impedance of the dipole. This
results in an increased mismatch so
that even though the reflector in-
creases the antenna gain, the over-all
system gain may not be increased.

(C) Folded dipole. The folded di-
pole is, in effect, two dipoles in paral-
lel, thereby increasing the effective
cross-section of the antenna. The im-
pedance of this antenna is approxi-
mately 300 ohms and it provides a
good match for 300 ohm receivers. The
gain of this antenna is slightly greater
than that of the dipole because of the
improved matching obtained. The im-
pedance of this antenna does not vary
to an appreciable degree over either
the high or low band. Its radiation
pattern is virtually the same as that
of the dipole.

(D) Folded dipole with reflector. A
reflector can be added to the folded
dipole to obtain greater power gain
and reduce the back lobe to 50 per-
cent of its value without a reflector.
This antenna is sometimes used in
medium signal areas because it does
provide a power gain of approximate-
1y 3 db.

(E) High and low band folded di-
pole (and reflector when mecessary).
Both the dipole and folded dipole can
be used over either the high or low
bands but not over both with one an-
tenna. When it is necessary to cover
both bands two individual antennas
connected together must be used. The
most important factor in these anten-
nas is the necessity for isolating the
Iow band unit from the high band an-
tenna. The feed system between the
two antennas is also very important
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| & | | I
v. Front-
Av, Beam
Power [to-Back| - Im- Broad-
Antenna Type ain | Ratio ‘){JSR (.w’gth)lpedance‘ band | Remarks
(in db.) [(approx.) o | in deg. |
A. STRONG SIGNAL | ' ‘ | ‘ ‘
AREAS |
Dipole 0 11 | | o0 72 | No | h
Dipole = 11 | 3 g | 300 | No |Broadband only whan|
mismatched to 300
l_ | | ’ ohm line _ |
Folded Dipole =05 | 11 25 %0 | 30 | Le ordl
i ban
JE— | —— —_—
Folded Di:aole 5 90 | i | Lo or
(with re e_ctor) i 2.5__ 2:1 _E.-__ | : 3 Hi band I
Folded Dipoles Lo 3 4:1 3.5 LoS0 300 Yes [High band directivity
{with reflectors low| Hi 4 Hi 80 | affected by orienta-
and high band} tion of low band an-
: | | | tenna
B. MEDIUM SIGNAL | ' |
AREAS |
2-Bay Low Band Fold-| 1 1
ed Dipoles (with re-| -} 2:1 2 80 | 300 |Lo band
flectors) |
2-Bay High Band [ |
Folded Dipoles 6 3.5:1 1.8 80 300 |Hi band|
(with reflectors) |
2-Bay Iow and High |
Band Folded Di- Lo 6 Lo 2:1 2 80 300 Yes
pole)s (with reﬂoc-| Hi 9.5 |Hi 3.5:1 Hi 100
tors,
ir 1
i Wings available for
Winged Dipole | %{nog | S:1 | h‘" 4&01 300 Yes coa\?mi?n of stand-
i 4 ar ipole
— . | ]
Reversible Beam l 15:1 | 70 300 Yes |Beam mmay be re-
| ! versed by switch
Duo-Band 3 5:1 | hx; 80 ‘72 or 300[ Yes
In-Line Lo 2 61 | Lo 90 } 300 | Yes
| Hi 4 | Hi 70 |
o [ | — S—
2-Bay In-Line Le3 | 61 | 'Lo8 | 300 | Yes |
| Hi 6 | | Hi 40 |
Conical (with conical| o 1.5 4:1 1.5 | Lo 90 300 Yes ]
reflector) | Hi 5.5 | Hi 50
Z-(Bayl?onfilcal ) I 1.5 4:1 ' ﬁo :;ﬂg | 300 Yes l
with reflector, i {
| | | Good mechanical con-
2-Bay Diamond | 3 5:1 ' 1.5 | Lo 80 300 Yes struction. Beam-
Conical Hi 40 | width3 65° on Chan-
{ nel 1
Circle-X | =) ! Lo 1:1 Lo 120 Approx | Yes |'J’8' in diam. )
! Hi 2:]1 | Hi 80 | |
C. WEAK SIGNAL ! ! | } I
S |
N - o }Excellent when all
4-Bay Conical 10 Hhog 150 I Yes I sdtations are in one
i irection
- B - {One channel orTVo
Twin-Driven Yagi 9 20:1 300 No | adjacent channels
- e | only
Sguare Corner | 9 100:1 | 28 300 [ No [Cut for single high-
Reflector | band channels only|

Table 2. Characteristics of some of the most popular types of television antennas.

and it should not be changed from the
manufacturers’ specifications.

By the addition of reflectors on both
folded dipoles an antenna with great-
cr gain is obtained which may be used
in medium signal areas. Most anten-
nas of this type permit individual
siting of the two antennas. How-
cver, the orientation of the two an-
tennas is not completely independent.
The low frequency antenna pattern is
not seriously affected by the orienta-
tion of the high band dipole, but the
high frequency pattern may be shifted
by as much as 90 degrees because of
the position of the low band unit.

One way to reduce this possible shift
in the high frequency lobe is to em-
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ploy two transmission lines, one for
each antenna. By using a double-pole,
double-throw switch mounted on the
receiver, the appropriate antenna can
be selected for the channel desired.
A better method of avoiding this shift
is to use two masts, separated by sev-
eral feet, to minimize interaction.

Mediam Signal Areas

In this category fall antennas which
have power gains of better than 3 db.
but whose radiation patterns are not
so sharp as to exclude large areas.
These antennas are generally of the
“all channel” type and are employed
where many channels are to be re-
ceived over a relatively wide angle
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Fig. 4. Power gain patterns. at Channels
2 and 6, of a itwo-bay diamond array.

(45 degrees). The antennas to be de-
scribed are; (A) winged dipole, (B)
reversible beam antenna, (C) duo-
band antenna, (D) in-line antenna,
(E) conical antenna, (F) diamond
conical antenna, and (G) Circle-X an-
tenna. A typical radiation pattern is
shown in Fig. 4.

(A} Winged Dipole. The winged
dipole acts as a conventional dipole
and reflector at low band frequencies.
Over the high band, a single lobe is
obtained by the use of wings attached
to the driven element. These wings
act as a wave trap and make the
driven element a half wave dipole on
the high band. A high frequency re-
flector is added in order to increase
the gain and obtain a unidirectional
pattern.

(B) Reversible Beam Antenna.
There are installations where it is de-
sirable to receive stations that are lo-
cated in opposite directions, i.e., 0 and
180 degrees. If the antenna is allowed
to pick up signal from both directions
simultaneously there may be co-chan-
nel interference. Thus, an antenna is
required which is unidirectional but
whose direction can be switched in
opposite directions. In this way it will
be possible to pick up stations in both
directions without co-channel inter-
ference.

The reversible beam antenna shown
in Fig. 5 acts in this manner. The two
antennas in the horizontal plane are
connected together by a transmission
line one-half wavelength long. This
transmission line is joined at the cen-
ter by the receiver lead-in. The two
dipoles in the vertical plane are simi-
larly connected together with a second
receiver lead-in. The two lead-ins
must be of the same length and are
connected to a diplexer in the re-
ceiver. The diplexer connects the
transmission lines together so that
the voltages from the two antennas
add for maximum gain.

This antenna is highly unidirec-
tional with front-to-back signal ratios
ranging from 5:1 to 20:1 with a gain
of approximately 4 db. over the entire
band. The direction of reception can
be varied by 180 degrees by making

34

the horizontal lead-in one-quarter
wave longer than the dipole lead-in.
This quarter wave line is inserted in
or out of the horizontal line by a
switch. In this way it is possible to
get good reception from either of two
directions by flipping a switch. This
antenna has proved very useful in lo-
cations between Philadelphia and New
York and between Philadelphia and
Baltimore-Washington,

(C) Duo-band Antenna. The duo-
band antenna is another -all-channel
unit that utilizes two principles to
achieve directivity and broadband
characteristics. The first is the use of
a folded dipole which is a broadband
antenna. However, the low frequency
folded dipole will have a multi-lobe
pattern at the high frequencies, which
is not desirable because lobes are off
center. To focus the multi-lobe pat-
tern, the folded dipole is tilted for-
ward. This also results in a single
forward lobe for the high frequency
stations. To obtain directivity and
a good front-to-back ratio, a series of
three reflectors is used. This is nec-
essary because a single reflector is
effective only over a narrow band of
frequencies. Use of three reflectors
extends the effectiveness over a wider
range.

(D) In-Line Antenna. This antenna
consists of a high and low band folded
dipole in line with a single low fre-
quency reflector. On the low band
the antenna makes use of the conven-
tional folded dipole and reflector. On
the high band, the low frequency
folded dipole acts as a reflector for
the high frequency dipole over the
high band. Thus a unidirectional pat-
tern is obtained over the entire TV
band.

(E) Conical Antenna. The X ele-
ments of a conical antenna represent
the corner lines of an actual cone.
The true conical antenna has a very
broadband characteristic impedance
but it is not practical because it
would be very heavy, have high wind
resistance and, as such, involves an
expensive installation. By proper
choice of angle between elements and

Fig. 5. A typical reversible beam antenna.

1\

wwWw americanradiohistorv com

forward angle, a good approximation
of the true conical can be obtained.

A single conical antenna without
reflector has a front-to-back ratio of
approximately 2:1. If a conical re-
flector is used, the gain and front-to-
back ratio is increased. These effects
will be more pronounced at the
higher frequencies. This type of an-
tenna would lend itself to applications
where more gain or sharper pattern
is required at the high band. Stack-
ing of a conical antenna will further
increase the gain over the entire
band. This also sharpens the pattern.
This antenna is not suitable where all
stations are not in one general direc-
tion unless an antenna rotator is
used.

(F) Diamond Conical. Another form
of conical antenna is known as the
diamond antenna. The mechanical
structure of this antenna is some-
what superior to other types because
its weight is concentrated at the cen-
ter where it is supported. There are
no free ends that will vibrate and
possibly fracture.

It is interesting to note that the
radiation pattern of this, antenna
broadens at the high end of the band.
This pattern might prove helpful in
an area like New York where all
stations originate from a relatively
small angle except for the highest
channels.

(G) Circle-X. This antenna is a
recent addition to the variety now
available commercially. The antenna
may be visualized as a conical anten-
na with its ends joined and tilted for-
ward. It is made of 1% inch tubing
which aids in attaining broadband
characteristics. The Circle-X has a
gain of approximately 3 db. over the
entire band.

Weak or Fringe Areas

It is always possible to increase the
gain of any of the antennas described
by stacking them. However, stacked
arrays are very cumbersome and can
introduce undesirable effects unless
proper spacing is obtained. In weak
signal or fringe areas it is desirable
to use high gain antennas with rela-
tively simple structures. These an-
tennas are characterized by the fact
that they are generally effective for
one channel only, and an individual
antenna may be required for each
channel. These antennas are very
often used as an adjunct to an all-
channel antenna to pick up the one
channel that the all-channel unit is
incapable of receiving properly. Two
antennas will be discussed in this
category; the (A) yagi antenna; and
(B) the sguare corner reflector.

(A) Yagi Antenna. Two types of
yagis are available. One, a single
driven element, consists of a folded
dipole with one reflector and two di-
rectors. The second type, twin driven,
consists of a folded dipole with direc-
tor and a folded dipole with reflector.
The units are connected so that the
two voltages combine to give higher

(Continued on page 169)

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

How one progressive Memphis distvibulor uses his

wltra-modern facilities to promote

' HEN Shobe, Inc. of Memphis,

‘VTenn. recently opened the

doors of its new and ultra-

modern headquarters a new page was

written in the story of distributor-
dealer relations.

While many distributors might feel
that since their contact with the buy-
ing public is very slight it isn’t nec-
essary to provide elaborate show-
rooms, Shobe's expresses a different
philosophy.

The interior of this new super-
appliance mart features a series of
ultra-modern movable partitions which

Part of the display area at Shobe’s, Note how movable parti-
tions and draopes cre used to divide room into selling areas.
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retail sales.

can be easily shifted to provide 52
different arrangements for attractive
displays.

One of the outstanding features of
this new showroom is the fact that it is
used, in effect, as dealers’ showrooms.
Shobe’s has put into effect a system
whereby each week an outstanding
dealer is selected as the ‘‘dealer of
the week.”

This dealer is then invited to fur-
nish his own sales personnel to work
the Shobe displays and make sales
there to all visitors to the wholesaler.
The chosen dealer is also featured in

WWW americanradiohietorvy com
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the Shobe advertising that week, in-
cluding mentions on the local Philco
TV show.

This cooperation between the dis-
tributor and the dealers has proven to
be extremely popular since it gives the
dealers an opportunity to show a com-
plete line of merchandise under very
favorable selling conditions. Further-
more, it is an ideal arrangement for
both dealer and distributor in terms of
sales training, because it gives the
Shobe salesmen a chance to help the
dealer fo develop the best possible
selling techniques. —30—

A well.stocked parts department is one reason why this dis-
tributor has increased his sales 1700% in the past 5§ years.
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PLANNING

INFEGRATED SIGNAL

COMMUNICATIONY

A Signal Corps achievement—planning and operating

an earth-girdling electronic communications network
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By BRIG. GEN.
WESLEY T. GUEST, USA

Chief, Sigaal Plans & Operations Div.
Office of the Chiel Signal Officer

Bore in Silver Creek, N. Y. in 1900, Entered
Regular Army in 1921, Received MS in com-
munications engineering from Yale in 1929,
Commander of Aircrott Radio Repair section
{San Antoniol in 1937. Became chief of
Communication Liaison Div. in Office of Chief
Signal Officer in 1939 and in 1942 was
named assistant director of the Plans and
Operations Div. He went overseas in 1942
as director of Communications Div., of Com-
munications Zone Hq. in European Theater.
Returned to U. S. in 1944 to become chief
of Fans qnd Operations Div. Named direc-
tor of that division in the Southwest Pacific
Theater in 1945. He became chief of the
Army Communications Service Division in
the office of Chieft Signal Officer in 1947.

geared to the speed and mobility of moedern warfare.

OMMUNICATIONS, the means of coordinating the
C fighting team, are, in fact, an indispensable element
in creating a team from separate and often widely
dispersed forces. No amount of force can be effective in
repelling an enemy unless there are brains and nerves to
direct it. Communications are the nerves of fighting power.
Communications do not just grow; they are planned.
In the Army, the planning is the responsibility of the
Signal Corps. That planning is largely guided by a concept
which we call “integrated communications.” The planning,
engineering, and operation involve the development of
equipment that will fill the tactical requirements of the
integrated communications system.
It is well to remember that as technical developments
have made warfare more complex, communications have

™ INTEGRATED ﬁmmz;m SYSTEM
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grown more complex to keep pace. When the Signal Corps
was created during the Civil War as the only branch of
its kind in a modern army, wig-wag flags were quite new
and modern and the magnetic telegraph was just appear-
ing. Today, military communications are geared to the
speed of light by earth-girdling electronic systems.

That is the extent to which communications can be
integrated. Integration is required by the speed and mo-
bility of modern war. Delay can be fatal. The relaying of
information takes time ansd causes delay, unless it is ac-
complished swiftly through the integrated system.

This thinking, it may be noted in passing, closely paral-
lels that of the major civil communications systems. In
private affairs it is necessary for efficient service. In
military affairs it is a wvital necessity for survival.
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ANSAMY -4

In each of the last two wars, the Signal Corps was con-
fronted with an emergency situation in the development,
procurement, distribution, installation, operation, and
maintenance of a military communication system. In the
First World War, the situation was relatively simpie.
There was only one theater of operations and that in a
friendly country where communications had been estab-
lished by both the British and French Forces after several
years of military operations. The American Forces engaged
in the First World War were relatively small compared
with those of the Allies and, consequently, the organiza-
tional structure was relatively simple. In that war, Air
Force communications were negligible, radar was not em-
ployed, communications for amphibious and airborne land-
ings were not required, and major reliance was on wire
and cable.

The problem during the Second World War was far
more serious than it was in the first. Not one theater of
operations had to be served, but many. The increased
geographical coverage and the accelerated speed at which
operations unfolded created difficulties never before ex-
perienced by any signal organization, either conimercial
or military. The need for a system concept—for integra-
tion—became immediately apparent.

Let us consider the organizational aspects of the Signal
Corps System Concept. We {eel that the best type of
organization for a communications system is one that is
established on a commodity basis. By that we mean one
organization that is responsible for all aspects of the
“commodity of communications,” including research and
development, training, procurement and distribution of
signal supplies, .and plans and operations-—all under the
control and direction of one man, the Chief Signal Officer.
This is true of the Signal Corps today, and administration
of the Army's farflung communications activities is cen-
tered in the Office of the Chief Signal Officer.

The reason the Chief Signal Officer must have his finger
on all activities of the Corps is that those activities are
closely interrelated. For instance. training must be geared
to delivery of equipment, both the newly developed equip-
ment and the old. Likewise, research and development are
closely related to procurement.

Signal Corps personnel install, operate, and maintain
communications from the Department of the Army to the
Theater of Operations; and from the Theater Headquar-
ters down to the regiments. Regiments and lower units
to which no organic Signal Corps personnel are assigned,
are responsible for their own communications, for tactical
reasons that will be explored presently. However, the
Signal Corps is responsible for providing signal equipment
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and supplies for use between and within all tactical and
service echelons. Thus, it may be said that the Signal
Corps exercises supervision over signal communications
literally from the Pentagon to the foxhole.

This over-ali system may be considered to be composed
ol three networks: the global network, the theater net-
work, and the tactical network.

The global network is used for establishing communica-
tions circuits:

1. Between the Pentagon and the Theaters of Opera-
tions, occupation zones, bases. etc.;

2. Within the Theater where wire or radio relay cir-
cuits are not feasible, as in the case of a large ocean area;

3. Within the Theaters as the first established circuits,
until supplemented by wire (Continued on page 113)

The Signal Corps is responsible for maintaining many dif-
ferent types of communications both in war and peace. In
the top photograph Corpsmen are shown at their job of
keeping transmission lines and antenna towers in good
condition, The antenna is a beam, 250 feet high and sup-
poris five two-element v.hf. antennas. By means of these
antennas, this station transmits signals from all over the
world to the Signal Center in the Pentagon. In the bottom
photograph, another aspect of Signal Corps communications
is shown as Corpsmen adjust military telephone wires.

The over-all concept of the integrated tcommunicclxlion system.
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ENGINEERING THE INTEGRATED
COMMUNICATIONS SY

By €ol. EDWIN R. PETZING : é i}
Chief. Engineering & Technical Div. ol M \
Office of the Chief Signal Officer = %

Born in MHlinois in 1896. Attended University of k\

Minois 1914-17. Entered Officers’' training in 1917. F_ a

Went overseas in 1918 and from 1919 to the oud- / \‘ Y ,‘I 3 -§ s
break of second World War attended various / \! '! A

Army #raining schoois and held diversified com- " &I

mands. Served as Signal Officer for 9th Army
Corps in Panama at beginning of World War I

y
and subsequently saw service in the Caribbean }/ ‘ %

Top-ilight engineers,

military

and civilian,

Defense Command and in the China-Burma-india / 4 < [ ~N i

theater. Me served as signal officer for the bth X J y, » 5 &
Army In 1946-47. He became Chief of the Engineer- / Py F ;
ing and Technical Division in the Office of Chief Sig- ( \ . .j
nol Officer in September 1947, @ post he still holds. / \ g &£

work as a team to produce the world’s finest

communications equipment for our Armed Forces.

cussed on page 36 of this issue resulted, shortly after

World War II, in concrete requirements for the indi-
vidual items of equipment necessary to form the global,
theater, and combat communications networks.

To bring the integrated concept into being, the Signal
Corps established at its Signal Corps Engineering Labora-
tories in Fort Monmouth, New Jersey, a major program
of research and development designed to furnish the fight-
ing forces with the best and most efficient military com-
munications equipment in the world, integrated into a
system providing the maximum speed and flexibility
needed for future warfare. System-wise, the development
plans have taken into consideration the increasing com-
plexity of warfare; the increasing need for inter-arm and
inter-service communications; and the wider bands needed
for larger numbers of communications channels or for
newer forms of communications.

Equipment-wise, the plans have emphasized the require-
ment that all communications equipment for our modern
army be light, rugged, and operable in hot, cold, dry, or
rainy weather. Logistics-wise, due censideration has been
given to engineering for mass production, maximum use
of common components and subassemblies, and applica-
tion of the “building block’ principle.

Successful accomplishment of a plan as ambitious as
that outlined above would require many times the facili-
ties and manpower available to the Signal Corps in its
own laboratories. But, by means of contracts with indus-
try and educational institutions, the best communications
brains and the best facilities in the country have been ob-
tained to aid the Signal Corps in translating the many
equipment requirements into the tangible hardware
needed to form the system.

Military development in peacetime must, of necessity,
be geared to limited budgets and limited manpower and,
consequently, is spread out over a considerable time period.
However, emphasis on communications developments has
resulted in many equipments of the integrated system
being completed and placed in production. Most of the
remainder are advanced to a point where production will
be started this fiscal vear.

The chart shown on page 36 illustrates the general con-

THE integrated communications system planning dis-

cept of the integrated communications system and depicts
the general use of the various types of equipment in the
system. The following discussion of the individual equip-
ments will cover the main developments in radic and wire
illustrated on the chart.

One of the main communications requirements of lower

Army Communications Center in Pentagon. shows patchboard
and coordinating and receiving consoles. Teleiype loap jacks
are provided at paichboard to connect spare receiving equip-
ment to incoming circuits in case of trouble. Board is also used
with associated printer equipment (left) in order to commuai.
cate directly with distant station to correct discrepancies in
messages, Console in foreground is used as a coordincting
point between traffic terminating section and rcdio control sec-
tion (not shown). Conscle’s operator decides whether a cir-
cuit is operable or requires action by some other section lo
correct troubles. Receiving consoles in background are where
messages are received in tape form and, if necesscry. are
transferred to relaying equipment for further transmission.
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Main control board in the lransmitter room of the Army Com-
munications Center. In the foreground at left are shown the 72"
racks which are equipped with Press Wireless radio teletype
shifters. These units are used as exciters to each transmitter
ard the output is fed through a coaxial antenna system to the
oscillator of the lransmitter. Center foreqround is the main
control panel which is the nerve center between the transmit-
ting station and message center, The 15 kw. transmitter used
for transmissions on overseas circuils is in right front.

echelon combat commanders has long been a series of
hand-held, back-pack, and vehicular radios designed to
give efficient command communications and at the same
time provide channels for use between Infantry, Armor,
and Artillery. World War Il equipment was not adequate
for the job; handie-talkie sets were amplitude modulated;
walkie-talkies were FM, and vehicular sets using FM
were provided only for Armor and Artillery.

The postwar sets, on which development has now been
completed and production started, provide many advan-
tages. For example. the handie-talkie, a 1- to 3-mile set,
is now FM and can communicate with other appropriate
sets in the group. While it is about the same size as its
AM predecessor, it represents significant progress in mini-
aturization in that a 14-tube FM circuit has been pack-
aged in the same space formerly required for a 5-tube
AM set. The walkie-talkie, a 3- to 5-mile set, has been
designed in three frequency bands to match the bands of
the vehicular sets of the Armor, Artillery, and Infantry
with overlaps to allow communication between them.
While power output has been slightly increased, size and
weight have been reduced by one-half. Particularly im-
portant to the man in the front line is the 50 per-cent
reduction in thickness which makes the set much less
conspicuous when carried on the back. The vehicular sets,
composed of three basic assemblies to cover separate
frequency hands with overlaps. provide 10- to 20-mile FM

December, 1930

voice communications for the Infantry, Armor, and Artil-
lery. In addition to the basic transceiver, & separate short
range transceiver is provided which will communicate
with the handie-talkie, one of the walkie-talkies, one of
the basic transceivers and all of the other short range
transceivers in this vehicular group. To obtain added
range and flexibility, provisions are included for retrans-
mission from the basic transceiver to the short range
transceiver and vice versa. In addition, where 20- to 40-
mile FM voice ranges are needed, a back-to-back type
relay set is provided. It is interesting to note that the use
of crystal saver sets in the vehicular series has resulted
in a requirement of 11 to 21 crystals per set versus a
comparable requirement of 80 to 120 in the World War II
series.

Radio Relay

Experience with the limited number of equipments
available toward the end of the past war indicated that
radio relay was a most promising means of communica-
tions as a substitute for and augmentation of wire sys-
tems, and that it was ideal for radio-wire integration.
In general, World War II equipment was not used below
division headquarters level and when used in rear areas
did not provide an adequate number of channels per set.
Consequently, the development program has been directed
toward providing three types of relay systems: forward
area, intermediate area, and rear area.

With three relays, ranges up to 50 miles are possible
on the forward area relay system. The transmission ac-
commodates a relatively broadband signal and, with car-
rier equipment discussed later in this article, will give
four voice channels, each of which can, in turn, provide
up to eight teleprinter channels. Since use down to regi-
mental level is contemplated, (Continued on page 143)

Since the transmitter and receiver sites
are widely separated, a centralized control
point is used. All radio circuits are co-
ordinated and associated and the trans.
mitted and received signals carried through
the radio control switchboard to the termi.
nating equipment used in sending and re-
ceiving the message traffic. The radio con.
trol operators carry out their coordinating
work with distant stations both overseas
and domestic by voice or teletype printers.

* *

Radio control panels where all signals can
be checked, switched, and measured. The
panel on the left is for radio frequency
patching, sometimes cailed switchine. The
next two panels are “audic” patching
panels and the emergency two-way PM
communications position to the Com-
munications Center. The trick chief's
duties are monitoring and keeping all
circuits and iwo-way communications
normal before reception at the center.
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A TV Contrast Generator_
And GAMMA |

CHECKER

J. R. POPKIN-CLURM

W2LNE®
Hazeltine Electronics Corp.
Little Neck, N. Y.

.

A new TV test instrument. It produces a series of uniformly

graded steps in contrast range for determining gqamma of & TV system.

tographic systems, the range of

intensity between the light and
dark portions of the picture plays an
important part in its realistic viewing.
The extent of this range from high-
lights to shadows is called the *“con-
trast.” Middle tones or shades in this
range give the viewer a significant
amount of information and make the
difference between a photograph and
a line drawing or a silhouette. Nu-
ances of light and shadow often can
contribute resolution to a picture by
suggestion. In coarse detail areas of
a picture, a contrast range of as much
as 50:1 can be obtained in a television
picture, while in fine-detail portions
this contrast range is often not great-
er than 2:1. Evidence of the latter
condition is apparent when looking at
a standard television resolution chart
on a receiver having inadequate band-
width. The resolution of the wedges
tapers off into a uniform gray as the
resolving limits of the system are
reached.

If a television system or a receiver
is incorrectly adjusted so that the pic-
ture shows blanching in the light grays
and deepening of the dark grays, the
resulting picture is said to be too
“contrasty.” On the other hang, if a
picture looks washed out, such as
would be caused by a high general
level of brightness with a small
amount of contrast, the picture is said
to be “flat.” The correspondénce of
original tones to their reproduction
contrast range is called ‘“‘gamma.” A
picture which has the highlights rela-
tively brighter and the dim regions
relatively darker than the original is

40

l N TELEVISION systems, like pho-

said to have a gamma greater than 1
and has more contrast than the orig-
inal scene. This is typical in the mo-
tion picture industry where the ten-
dency is to accentuate the highlights
and depress the shadows. This is why
some motion pictures reproduce so
poorly when sent over a television sys-
tem. Pictures having a gamma less
than 1 generally result with the use
of present cameras and amplifiers in
television systems. Since a television
system should be designed to have a
gamma of unity, it is generally neces-
sary to put a gamma carrector some-
where in the television system.

Even if a television system had a
unity gamma up to the picture tube,
it would still be necessary to install
a gamma corrector. This is because
of the non-linearity of the picture
tube, which requires more voltage for
changes in brightness at low levels
than for the same changes at high
levels. Also, many pictures may be
improved by compressing the ratios in
the white and expanding them in the
dark regions.

The generator about to be described
provides a means for observing the

Fig. 1. Block diagram of test instrument.
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Over-all view of test instrument. It
can also be used to check linearity

and the slope of the amplitude
response of the video amplifiers.

gamma of a television system by fur-
nishing a series of uniformly graded
steps in contrast range. The number
of these steps may be varied. This
electrically generated staircase is high-
ly accurate, with uniform steps, so
that the equipment may be used to
check linearity and the slope of the
amplitude response of video amplifiers.
By the use of a simple suitable modu-
lator and carrier source, the generator
may be employed to measure the over-
all r.f., i.f, and video responses of a
TV system.

Deseription of Circmit

A block diagram of the instrument
is shown in Fig. 1. Essentially what is
done is to make pulses, have these
pulses charge a condenser, and then
transfer this charge to another con-
denser. The voltage on the second con-
denser is periodically discharged while
the pulses continue to charge the
small condenser which, in turn, re-
charges the larger unit. Referring to
the schematic in Fig. 2, the 884 or 6D4
tube, V,, is the pulse generator, which
is adjusted to run at approximately
420 cycles. The bias and plate volt-
ages of V. and the values of R:, R, and
C. determine the frequency. At the
plate of V, a 420-cycle saw-tooth .ex-
ists, but is not used. Instead, the
pulses at the cathode caused by the
breakdown of the gas tube charge con-
denser C,. This charge is transferred
by means of the 6AL5 bucket counter
circuit to C.. The bucket circuit con-
sists of a double-diode tube, one diode
of which allows a positive pulse to
pass and then cuts off as soon as the
charging pulse falls. In order not to
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keep C, charged indefinitely, the other
diode of the 6ALS3 is connected to reset
or restore the voltage level initially
appearing across C.. Unless some
means were used to prevent C, from
charging up to the amplitude of the
original pulse, (at which time the se-
quence of events outlined previously
would stop), a gas tube V, is connect-
ed across C. to discharge it periodical-
ly. This discharge of C. is convenient-
ly arranged to be at the field rate,
which in television systems is 60 cy-
cles.

At the same time, a small pulse de-
rived from the cathode of V, is fed by
C, back to the grid circuit of V., so that
the 420-cycle staircase rate may be
maintained. The output across C, is
then fed through Cs to V. a cathode
follower and isolating tube which al-
lows the staircase voltage to be used
without disturbing the generator mak-
ing the staircase. Should an opposite-
polarity staircase wave be desired,
2000 to 3000 ohms may be inserted in
the plate circuit of the cathode fol-
lower and the output taken from
the joined plates. This resistor would
be inserted between the bypass con-
denser C; and the plates of the tubes.
In addition to the positive power sup-
ply, there is a negative regulated sup-
ply derived from a separate rectifier
and regulator tube.

The staircase output delivered at J,
is shown in Fig. 3.

The voltage obtained at the output
of the filter circuit is practically the
open circuit voltage, due to the low
current drain of this unit.

It was not necessary to use a trans-
former of 70 ma. rating, but this was
the smallest stock size with the re-
quired high voltage winding.

Adjustments

The use of an oscilloscope is espe-
cially helpful in setting up the gener-
ator initially. (If none is available, a
television set may be used as a final
check.) With a scope, the following
is the sequence of adjustments. The
vertical plates of the scope are con-
nected to the cathode of V.. The scope
horizontal sweep is synchronized to 60
cycles, and the bias on the grid of V.
and the frequency control in the plate
of V, are adjusted until approximate-
ly 7 pulses appear on the scope. The
input connections of the scope are then
connected to the grid of V. and the
60-cycle sync is adjusted so that Vs
conducts every 60th of a second. It
may be necessary to adjust the bias on
Vs for this to happen. It might be that
instead of 7 fixed steps appearing on
the staircase, the stairs are jittery and
tend to slide back and forth, or the
stairs tend to be moving up or down
like an escalator. The motion of the
stairs may be stopped by readjusting
the bias and frequency controls of V..
If there is a tilt in the bottom two
steps of the staircase, the 60-cycle sync
that is injected in Vs should be reduced
and the bias of V, and V,, together
with the frequency control of V, should
be readjusted until there is no evidence

December, 193530
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Ry, Ry, R12—500,000 ohm pot.
Rz, Ri\\—27,000 ohm, Vs w. res.
R:—51,000 ohm, I w. res.
Ry—3600 ohm, Y5 w, res.
Re—4700 ohm, I ». ses.
R;—300 ohm, ‘;i . res.
Rsi—1 megohm, V4 w, yes.
Ry—35000 obm pot.
Ry;—27,000 ohm, 2 w. res.
R\3—3500 ohm pot.
R,,—20.000 ohm 2 w. res.
R\;—50 ohm, Vs w. res.
R,s—82.000 ohm, 2 w. res.
Cy, C;—.005 ufd., 400 v. cond.
Co—.001 pfd., 400 v. cond.
Cy, Ciy—16 pufd., 450 v, elec. cond.
C,—.25 uld., 400 v. cond.
Co—.5 ufd., 400 v. cond.

Vs ve V8

d., 450 v. elec. cond.
Cy—.1 ufd., 400 v. cond.
Co—.01 ufd., 400 v. cond.
Cyy—6 pujd., 600 v. elec. cond.

Ty—Power trans. 350-0-350 v. @ 70 ma; 5
ve @ 3 amps.; 6.3 v. @ 2.5 amps. (Stancer

P-6011 or equivalent)

CH,—Filter choke, 12 hy. @ 80 mea. {Thor-

darson 20C53 or equivalent)
Iy, Jo—Jac
Si—S.p.s.d. sw.
Vi, Vs—884 or 6D4 tube
V+—6A4Li tube
V—6716 pube
V:—=6X4 tube
Va—VRIOS or OB2 rube
V—5Y3 tube

Fig. 2. Schematic diagram of gamma checker. lf an oscilloscope is not available
any TV set can be used to make final adjustments on this test instrument.

Fig. 3. Staircase output delivered at terminal J;,, shown in the schematic diagram.

Fig. 4, Scope paltern obtained when checking generator for both amplitude linearity
and tilt in the stairs. This is the desired pattern. See text for the explanation.
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Fig. 5. The oscilloscope patlern obtained when non-standard blanking is used.

Fig. 6. Kinescope picture of Fig. 5.
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Fig. 7. Diagram of a simple modulator.
The output of this modulator can be
used to check over.all receiver response.

of any tilt in the first few steps. Gen-
erally, the smaller the 60-cycle sync
voltage, the more uniform the steps.
Of course, 60-¢cycle sync derived from
the separated sync¢ from an RTMA
standard picture may be used for ex-
ternal synchronization of V. by appli-
cation at J:. In this case the internal
60-cycle injection is reduced to zero at
R... An easy way of checking the stair-
case signal generator for both ampli-
tude linearity and tilt in the stairs is
by connecting the scope to the output
of the generator and running the hori-
zontal sweep of the scope 10 to 20
times faster than 60 cycles. This will
result in the picture shown in Fig. 4.
Any non-linearity in the steps will
show up as an unevenness in the spac-
ing between lines. Any tilt in the stairs
will show up as a widening of the lines.

Uses

The staircase waveform produced by
this generator may be fed into the
video amplifier of a television set and
should produce a picture similar to
that shown in Fig. 3 when viewed with
an oscilloscope. A scope applied stage-
by-stage in turn along a video ampli-
fier would show whether the responses

Fig. 8. Under chassis view of the complsted television gamma fest instrument.
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of the stages are linear. Crowding of
the stairs at the bottom or the top
would indicate that the video amplifier
is either being overloaded or operating
on an improper portion of its curve of
grid voltage versus plate current.
Whether or riot the blacks or whites
will be compressed depends upon
whether the video stage in question is
poled black-positive or black-negative.
Any tilt in the staircase waveform as
observed on the oscilloscope indicates
poor low-frequency response. By con-
necting either the composite blanking
output from a standard television
generator or the combined horizontal
and vertical sync pulses obtained from
a television set, blanking may be add-
ed to the basic staircase signal. This
may be obtained by separating the
grids of the cathode follower and
feeding one of the grids the composite
blanking voltage. The oscilloscope pic-
ture with the non-standard blanking
used will then appear as shown in Fig.
5 and the kinescope picture as in Fig.
6. The apparent white edge at each
grey tone is an optical illusion. The
pictured steps may be checked for tilt
by masking each step from its neigh-
bor with a piece of paper. Of course
blanking is not necessary, but the re-
turn traces of the horizontal and ver-
tical lines will otherwise be seen.

This composite staircase signal with
blanking is useful in checking auto-
matic black level and the action of
d.c. restorers, which are supposed to
restore at the black level. Proper op-
eration of the d.c. restorer or auto-
matic black level circuits will be indi-
cated by the black level remaining un-
changed as varying levels of the sig-
nals shown in Fig. 5 are fed into the
system. If it is desired, this signal
may be fed into the simple modulator
shown in Fig. 7. The output of the
modulator may be used for checking
the over-all response of a receiver.

As mentioned earlier, motion pic-
tures do not always reproduce well on
a television receiver. Using the gam-
ma checker, video amplifiers may be
adjusted for non-linear amplitude out-
put by either using diodes, crystals,
or several pentode amplifiers in par-
allel, each tube having different grid
voltage-plate current characteristics.
It is possible to have a sharp cut-off
tube amplify by itself, then a medium
cut-off tube is added to it, and then
finally a remote cut-off tube is added
to the other two tubes. The output
of such a gamma corrector amplifier,
when fed by the gamma checker, will
show larger steps in the staircase at
either end or in the middle. By ma-
nipulating the controls, any desired re-
sult can be obtained; control over the
over-all gamma curve of the television
system at the receiving end makes it
possible to optimize the television pic-
ture reproduction for any given set of
conditions.

It is easily seen that this relatively
simple and inexpensive generator may
also be quite useful for checking the
performance of other portions of a
television system. ~F-
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Three new speaker types. Each speaker
has its own individual sound and the
final selection of any one should be
based on comparative listening tests.

—_——— e

A diseussion of some of the latest improvemenis in

sigli, pickups, equalizers, preamps, amplifiers, ete.

BSCURED by the widespread
interest in television, the many

developments recently effected
in the audio art have been all but lost
in the shuffle. In fact, because of the
paucity of publicity on this subject,
many otherwise well-informed men are
of the opinion that there is “nothing
new in audio.” Nothing can be farther
from the truth for, during the past
year, the quality of sound reproduction
has been increased to such a degree as
to delight even the most discriminat-
ing.

This fact can best be illustrated by
recalling a recent experience. A well-
known symphony orchestra conductor
came into the Terminal sound studio
to replace a pickup arm for a very
expensive set that he had purchased
several years ago. To demonstrate the
operation of the pickup arm I “piped"”
one of his records through our best
amplifying and loudspeaker system.

The conductor was completely car-
ried away by the recording to the ex-
tent of actually “conducting’ an imag-
inary orchestra towards its end. He
attributed his reaction to the fact that
the quality of the sound was far better
than any he had previously heard. Of
course he was tremendously interested
in “how I did it” and the explanation
I gave him parallels, to some degree,
the ensuing article.

December, 1950

The most important advance in au-
dio is entirely intangible and extreme-
ly hard to explain. It seems that in
addition to developing equipment
which must meet rigid frequency re-
sponse and distortion characteristics,
a “plus” factor must be introduced in-
to the design which recognizes that the
human ear is the final judge of the
“quality” of reproduction.

At the present time, we do not know
exactly what this “plus” factor is.
Many theories have been advanced and
a considerable amount of research is
presently being conducted to track it
down. This much is known-—two units
may seem to have exactly the same
electrical characteristics and vet one
will sound better than the other.

In essence this is analogous to two
piano players. One plays every note
exactly as it should be played and his
music is flat, while the other may ac-

New AUDIO
DEVELOPMENTS

s T A T O TR T

By
JACK SIMON

Manager, Sound Studio, Terminal Radio Corp.

tually strike a wrong chord occasion-
ally, and yet his music has “feeling”
and consequently greatness.

The biggest improvement made in
audio within the past few years is in
the introduction of “feeling” into the
sound equipment. This improvement
can be traced to the work of a number
of engineers who are also topflight
musicians. These men did not check
the operation of their equipment on
the oscilloscope alone. Instead, after
obtaining the best possible oscillogram,
they proceeded to pass the wunit
through its most severe test—their
own ears. Final adjustments were
made on the basis of best sound.

Because final adjustments were
made to suit an individual ear, some
systems will sound better than others
to certain people. Each human ear
has its likes and dislikes and conse-
quently “bass” and “treble” controls
are provided in better amplifiers to
permit the listener to alter the audio
until it sounds most pleasing to his
ear. For this reason, “high quality”
audio is, in the last analysis, primarily
a function of the listener's music
appreciation.

Of course there are also tangible
improvements. It should be remem-
bered that any audio system is no bet-
ter than its weakest elements. There
is no point in designing an amplifier of
outstanding characteristics unless you
have the record, pickup unit, and
speaker that will match these char-
acteristics. The impetus for the pres-
ent intensified activity in audio is the
development of the long playing record
which, partly because of competitive
necessity, is of far better quality.
Starting with better records, it was
then necessary to improve the audio
reproduction systems to derive the full
benefit of the higher quality. Fig. 1
is the block diagram of the units em-
ployed in an audio system. We shall

Fig. 1. Block diagram of the essential components in a high-fidelity sound system.
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Fig. 2. (A) 78 r.p.m. groove. 2.7 mil radius
stylus, (B) Microgroove, I mil radius sty-
lus. (C) 1 mil stylus in a 78 r.p.m. groove.
(D} A 2.7 mil radius stylus in microgroove.

Fig. 3. Compromise stylus shape as it
appears when resting in a microgroove
{top) and a 78 r.p.m. groove (bottom}).

e

(8)

(A}
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Fig. 4. Diagrams showing typical stylus
wrear. {A) A new stylus. (B) After 100
playings. (C) After being used 1000 times.

consider the improvements effected in
each of these units individually.

Pickap Unit

The pickup unit is comprised of
three elements, i.e, the stylus (or
needle) that contacts the record, the
cartridge or crystal that converts the
mechanical modulation to electrical en-
ergy, and the supporting pickup arm.
Each one of these elements must meet
rigid requirements.

The importance of the stylus in the
audio system is often overlooked. To
fully understand the functioning of
this unit, a brief review of the rela-
tionship between phonograph grooves
and needles is necessary. Fig. 2A
shows a cross-section of a conven-
tional 78 r.p.m. record into which a 2.7
mil tip radius needle is inserted. Fig.
2B shows a cross-section of a typical
microgroove, or long playing, record
with a 1 mil tip radius. In this case it
can be noted that the tip radius must
be considerably smaller to fit into the
smaller groove. In each case the needle
is made so that it is supported by the
sidewalls, rather than the bottom of
the groove, since in this manner it has
a positive engagement with the groove
and can be driven laterally without
loss in motion. Under these conditions
good reproduction is possible.

Consider what would happen if (a) a
1 mil stylus is used for 78 r.p.m. rec-
ords, and (b) if a 2.7 mil needle is used
for LP records. In this first case, as
shown in Fig. 2C, the needle is not
properly supported and cannot be driv-
en laterally in a positive manner. When
playing a modulated groove such a
needle will “skate” from one sidewall
to the other resulting in distortion and
a characteristic swishing type of sur-
face noise. When the needle is too big,
2.7 mil in microgroove, it hits the top
of the sidewalls, as shown in Fig. 2D,
and cannot follow the modulation ac-
curately—again resulting in distortion.

A compromise stylus, shown in Fig.
3, has very recently been placed on the
market. This stylus eliminates the ne-
cessity of using two different radii styli
for conventional and LP records. With
this stylus the effects mentioned above
are minimized for either type record,
as seen graphically in Fig. 3, but for
high fidelity systems it is recommend-
ed that individual needles be used for
each type of record.

From the above it is evident that
the shape and size of the stylus is of
utmost importance, particularly where

Fig. 5. (A) Typical crystal cartridge response curve. (B) Magnetic cartridge response.
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the audio system must meet the re-
quirements of highly appreciative ears.
Consequently, a great deal of research
and development has been expended
during the past year in determining
the optimum stylus dimensions for
each type of record, and it is likely
that improvements will continue to be
effected in the future.

Another important characteristic of
interest is the durability of the stylus.
It should be noted that when a stylus
touches the record groove only a small
part of the surface area is in contact
with the groove walls and the pressure
per square inch may amount to several
tons! Under this pressure the styli
tend to wear, rapidly at first and then,
as the contact area increases and pres-
sure per square inch decreases, wear
continues at a slower rate. This ef-
fect, shown in Fig. 4, changes the
stylus shape and hence introduces dis-
tortion in the system.

Frictional pressure not only affects
the needle itself, but similarly cuts in-
to the record so that it is modified and
its quality deteriorated. Until recently
it was believed that the use of a soft
stylus material saves the record. How-
ever, it has been shown that softer
material loads the record grooves with
abrasive particles and hence modifies
the groove characteristics. It is gen-
erally true that a stylus that wears
poorly will, in time, affect the life of
the record.

“This problem has been particularly
aggravated by the appearance of
the microgroove because the narrower
the groove the greater the frictional
problem. For this reason a lighter
vertical force is used though sufficient
vertical force must be maintained to
assure proper tracking. A light ver-
tical weight is also required for best
reproduction characteristics. However,
despite the lighter vertical force, the
stylus wear is far more rapid on mi-
crogroove than on standard groove. A
rough estimate is about three times
faster.

It 1s important to note that this
deterioration of quality due to stylus
wear occurs very gradually and there-
fore the listener does not readily no-
tice the change. It is frequently not
until the record is virtually ruined
that the effect is noticed.

The degree of stylus wear is, of
course, primarily a function of the type
of material used. Steel wears very
rapidly and is very rarely employed in
high fidelity systems. Diamond styli
have appeared recently and are by far
the most durable and expensive type.
Between these two extreme types,
there are several materials, such as
sapphire and osmium, which result in
a fairly durable stylus at lower cost.
The music lover who has collected a
large number of records and plays
them often will probably want to pro-
tect his investment by using a diamond
stylus.

Cartridge

There are two basic types of car-
tridges; namely the crystal and mag-
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netic cartridge. The crystal, because
of its relatively low cost and high out-
put, has been widely used for many
years. However, as indicated by the
typical response curve given in Fig.
SA, this cartridge has a poor and very
non-uniform response characteristic. A
poor response can sometimes be cor-
rected by means of an equalizer, but
it is extremely difficult to compensate
for a non-uniform characteristic.

Magnetic cartridges, as indicated in
Fig. 5B, are characterized by a much
better and more uniform response but,
until recently, were very expensive.
The constant demand for better qual-
ity has led to the development of sev-
eral magnetic cartridges which com-
bine good electrical properties with
reasonable cost. Consequently today
most high quality audio systems use
magnetic cartridges. Because the out-
put of the magnetic cartridge is rela-
tively low, a preamplifier is required
when they are used. The preamplifier
used should either be made by the
manufacturer of the cartridge or his
recommended circuits employed.

For the discriminating listener, one
cartridge should be used tor LP records
with separate cartridge for standard
records, In this way, records are
played under optimum conditions. In
this case, as with the stylus, attempts
are being made to develop a single
compromise cartridge for both type
records. However, these cartridges,
while satisfactory for many listeners,
will at best be only a compromise.

Pickup Arm

Again, for optimum results the pick-
up arm must be carefully designed to
assure the right vertical force for the
stylus. Several new arms are avail-
able that provide adjustment for
counter-balancing for different car-
tridges, a tracking adjustment, and a
leveling adjustment. These arms are
amazing in their ability to maintain
tracking even when the record is at
angles as high as 60°.

These features may seem like gilding
the lily but when quality results are
expected attention must be paid to
minute details, for it is in these details
that the difference between good re-
production and truly high fidelity re-
production exists, and the ear can
readily detect the difference.

Equnlizers

With the advent of wide frequency
range and uniform characteristic car-
tridges, true equalization became a
practical reality. Equalizers are de-
signed to compensate for the non-linear
characteristics of the record and pick-
up unit. Previously the non-uniform-
ity of the crystal cartridge made it
impractical to effect compensation for
the pickup unit and hence only partial
equalization was possible.

To fully understand the need for
equalizers it is necessary to briefly re-
view the properties of records. Two
methods of cutting lateral recordings
are available; namely constant ampli-
tude and constant velocity. In con-
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Fig. 6. (A) Recording c¢haracteristic. (B) Characteristics when played by a magnetic
cartridge. (C) Equalizer characteristic. (D) Over-all characteristic (A 4 B 4 C).

stant amplitude recordings, the lateral
displacement of the cutting stylus re-
mains constant at all frequencies for a
given input voltage but the lineal
velocity varies with frequency. In the
constant velocity method, the lineal
velocity of the cutting head is constant
for all frequencies for a given input
voltage but the amplitude changes.
Consequently in the constant veloc-
ity cuttings the amplitude increases at
low frequencies and may cut into an
adjacent groove, while in the constant
amplitude recording the lineal velocity
becomes so high at high frequencies
that it is difficult to cut and impossible
for the playback needle to track. As
a compromise the recording companies
use constant amplitude at low fre-
quencies and constant velocity at high
frequencies. In this manner they are
able to use each system to advantage.
The point of change from constant
amplitude to constant velocity is called
the crossover frequency and is usually
500 cycles in domestic recordings.
Since the recording companies em-
ploy both methods of cutting on a rec-
ord neither a crystal pickup (which is
amplitude sensitive) or a magnetic
pickup (which is velocity sensitive}
will produce a flat characteristic. Thus,
an equalizer is necessary to compen-
sate for loss in pickup gain. Further-
more, since different recording com-
panies produce records with different

response characteristics, modern equal-
izers have different circuits to cover
records made by different companies.

When a magnetic cartridge is used
it is not only possible to compensate
for the record characteristics but also
for the pickup unit. Furthermore, the
frequency range of the equalizer has
been extended to well beyond 10 kc. to
take full advantage of the wider fre-
quency range available.

An example of the equalizer action
is shown in Fig. 6. In this figure a
typical recording characteristic of a
long playing record (A} is shown. Note
the low frequency boost, the 500 cycle
crossover, and the high frequency
boost. The low frequency boost is pro-
vided to reduce the effects of hum and
turntable rumble, while the high fre-
quency boost is designed to minimize
surface and stylus noise.

Fig. 6B shows the response char-
acteristics of the LP record when
picked up by a magnetic cartridge. As
indicated by this curve, the low fre-
quencies would be at a lower ampli-
tude than they should be, while the
high frequencies are over accentuated.
Fig. 6C illustrates the equalizer curve
that should be used with the record-
ing. The output of the equalizer would
then be the flat response shown in
Fig. 6D.

Some manufacturers combine the

(Continued on page 118)

The new Pickering pickup arm designed to assure proper stylus pressure and tracking.
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ac’s RADIO
RVICE SHOP

By JOHN T. FRYE

gy

away, but the day itself was

strictly off a Christmas card.
A heavy snowfall the night before had
given all the roofs a richly overstuffed
look that was still further enhanced
by glittering icicle fringes along the
eaves. The brilliant sunshine cast pur-
ple shadows on the spotless snow.

All was warm and cozy inside Mac's
Radio Service Shop. At the front of
the store Miss Perkins was busy ar-
ranging, rearranging, and rearranging
—after the immemorial way of women
—the various small radios, toasters,
mixers, electric razors, etc., that Mac
always displayed on his shelves for
the Christmas trade. In the service
shop proper Mac and his assistant,
Barney, were—after the immemorial
way of men—Iloafing under the pre-
text that they deserved and needed a
“break’” from the hard work they had
been doing.

“Whew!” Barney said as he sprawled
at full length on the service bench. “L
think we have repaired every radio in
the county during these past two
weeks, and I know that we have
checked every TV set in town. If the
people are not able to see and hear
Santa, it is not our fault. Everyone
certainly intends to make this an
electronic Christmas.”

“Which is quite all right with us,”
Mac said complacently. “Not to change
the subject, though, what were you
doing to John Reddinger’s portable
radio? All he complained about was
low volume, but it looked to me as
though you were giving it a major
overhaul.”

“I was changing one of the tubes so
it would have more gain,” Barney ex-
plained. “The dumb bunnies whe de-
signed that set must not have known
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their stuff. I don’t see how it could
have ha¢ much pep with the tube line-
up they used. I yanked out a socket
and put in another that let me use a
tube with a higher amplification fac-
tor.”

“And how is it now?” Mac asked
with suspicious casualness.

“Well, to tell the truth, I was rather
disappointed,” Barney said. “I am sure
it is better, but it still is no ball of
fire.”

“As I recall,” Mac said with a frown,
“that set always had excellent volume.
Let’s have a look at it.”

Barney swung his long legs off the
bench and slid the little chassis over
to Mac. The owner of the shop prod-
ded around inside it for a few minutes
with a plastic rod, and suddenly the
volume increased several times.

“Well I'll be darned!” Barney ex-
claimed. “What did you do then?”

“Just moved a coupling condenser
so that the lead that was making a
poor contact with the foil made a bet-
ter contact,” Mac replied. ‘‘Before, the
condenser was acting like a condenser
in series with a high resistance. What
fooled you was the fact that it was
not entirely open-circuited. They’ll do
that sometimes, and about the only
change will be a big reduction in vol-
ume and a loss of bass response.”

“Guess I had better change that
tube back, huh ?”

“Yes, I guess you had; and while
you are doing it, let’s have a little
chat about gilding the lily.”

“I'm a sucker for asking, but what
do you mean?”

“I mean that I want you to think a
long time before deciding to ‘improve’
on a radio or TV set. Changing the
circuit should always be a last resort
instead of a form of first aid.”
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“You are suggesting that perhaps
the fellows who design these sets are
maybe not so stupid after all?”

“That’s the general idea,” Mac said
with a wry grin. “Most of those fel-
lows have had many years of en-
gineering schooling plus many more
years of practical experience. Their
designs are checked and rechecked by
other radio engineers and production
men before the assembly lines are
started. Even after that the ‘pilot run’
shows up other defects, and many
other improvements are made after
production starts.

“Remeniber, too, that the fellow
who sold'the set must have liked it
when he got it from the jobber, and
the owner must have been pleased
with its performance when he bought
it. In view of all this, it seems a pretty
far-fetched assumption to decide that
the set was never any good just be-
cause it is not working so hot when
we get our hands on it. It would seem
only logical to try and restore the set
to its original working condition be-
fore deciding that the circuit needs
revamping.”

“It is possible you have something
there,” Barney cautiously offered.

“Of course,” Mac said, “if you are
really a hot-shot service technician
and feel obligated to prove it, you
cannot be bothered with simply re-
pairing a set. That is purely kid stuff.
The thing to do is to tear it all apart
and then put it back together again
according to your own pet ideas. It
may not work so well as before, but
that does not matter. The important
thing is that you have demonstrated
your ability to take 'em apart and
put ’em back together again.”

“Okay, okay! Lay off the heavy
sarcasm,” Barney pleaded. “From now
on I promise never to so much as re-
place a No. 44 pilot lamp with a No.
47 even in a transformer set. But
aren’'t there some instances where
changes are warranted?”

“Yes, there are a few such cases,”
Mac agreed. “During the war we were
forced to make many circuit changes
simply because we could not get the
proper replacement parts; and it seems
very likely that we shall be doing some
of that again. Some shortages are al-
ready beginning to crop up as a re-
sult of the increase in military re-
quirements, and more will probably
follow.

“Then, too, there are cases where a
set has to be altered so that it can be
used in a manner or in a location dif-
ferent from what the manufacturer
intended. A good example is the way
in which we narrow the i.f. bandwidth
of TV sets in this ultra-fringe area
in order to get more gain. Strictly
speaking, this does not ‘improve’ the
receiver at all. It simply allows us to
exchange picture detail, which we
could not take advanthge of, for much-
more-important-to-us picture-stability
and contrast. The manufacturer’s
alignment is the best for the signal
level for which the set was designed,
but our alignment is best for the

{Continued on page 142)

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

NAVAL

COMMUNICATIONS .

DBy REAR ADMIRAL JOIN R. REDMAN,

Director, Naval Communications

8orn Reno, Nev. in 1898. Graduated from U. 5. Naval Academy
in 1918, Promoted to Lieutenant {jg) during World War I, ad-
vanced to rank of Captain in 1942, became o Rear Admiral in
1944. He took a post graduate course in radio engineering ot
Annapolis and subsequently served in various communicafions
posts In many different theaters. From October 1942 until
March 1945 he served as communications officer and assistant
chief of staff for communications on the staff of Fleet Admiral
Chester W. Nimitz. He commanded the USS Massachusetts
unti! 1946 after which he assumed command of the Noval Re-
telving Station at Treasure Island. He became Deputy Com-
mander and Chief of Staff to the Commander Western Sea
Frontier in 1947 and iater served as Deputy Commander West-
ern Sea Frontier and Deputy Commander Pacific Reserve Fleet.
In July 1949 he reported to the Chief of Naval Operafions for
duty as Director, Naval Communications, a post that he con-
tinues to hold at the present. He has been decorated 9 times.
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Fifty years ago Marconi installed the first wireless equipment on

Navy ships. Today, utilizing all forms of communientions, navnl foreces,

whether on land, sea, or in the air, are united as a single fighting unit.

Preble set sail with a “task force” of wooden ships

to instill respect for the infant United States in the
pirates of the Barbary Coast. Preble’s communications
consisted of a strip of bunting, a megaphone, and a bull
voice. Naval Communications have come a long way since
those pioneer days.

Early progress was primarily in the extension and per-
fection of visual communications systems. By 1875, the
Navy was experimenting with electricity for signaling.
There was much excitement the following year when
signals were read at a distance of 6 miles by means of an
electromagnetic device. The flash lamp, perfected in 1878,
permitted signals to be read at the unheard-of distance of
nearly 17 miles! Communicators of the day hailed the
event with enthusiasm. But it was the advent of “wire-
less" that gave Naval Commmunications its real impetus.

With the Nineteenth Century approaching its close,
Guglielmo Marconi startled the world by his experiments
with wireless. He was invited to experiment under Navy
supervision. As early as 1900 the young inventor and his
assistants were installing the “Marconi device” aboard
several vessels. In 1901 the Navy made its first wireless
installation on a battleship. A year later the first Naval
wireless test stations on shore were established at An-
napolis, Maryland and Washington, D. C. During 1903,
five different systems of wireless were under test in the
United States. By the end of that year, the Navy's tests
had progressed to the extent that seven ships and five
shore stations were fully equipped with wireless apparatus
and operators were furnished for service use. Wireless had
shed its swaddling clothes and was growing rapidly.

The Navy now demanded that the new equipment be
installed on all its fighting ships. Meanwhile, develop-
ments ashore kept pace with those at sea. Six experi-
mental stations were built. A special training school was
established at the Brooklyn Navy Yard. Wireless—or
radio, as it came to be called—was in the Navy to stay.
From then on, advance followed advance, keeping pace
with technological progress, lessons learned from opera-
tional experience, and the needs of the Navy.

The present-day Naval Communication Service would
stagger the imagination of communicators of the early
1900's. All known forms of communication are employed.
Today’s naval vessels are floating communications centers

0N A GRAY morning in 1803, Commodore Edward

December, 1950

—from the tiny torpedo boat with as few as seven radio
circuits to the mighty carrier with more than a hundred.
The extensive, yet flexible circuits of the Naval Com-
munication Service keep the fleet units of a seven-seas
Navy in constant communication with each other and
with the Naval Shore Establishment. Through careful
planning, an organization has been built up that can get
in touch with any ship in the fleet almost instantly. With
the facilities now available, a ship out of sight is never a
ship out of mind. No longer does the control of com-
munications by shore stations extend only as far as the
eye can see through a telescope. Today, distance does not
limit communications, for messages can be sent around
the world.

The Naval Communication Service (NCS) has three
watchwords—*"“Reliability, Security, and Speed.” The per-
formance of each element of the myriad services and
devices which make up the over-all NCS is weighed in
terms of those three factors. As the name implies, Naval
Communications is a “Service.” Its mission is to provide

A Navy radioman operates teletype equipment, These units are
now being used extensively by the Navy. A private network
of such teletype stations links far-flung stations and ships.
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Visual signals are still widely used in the Navy. (Top) Flag-
hoist signals for maneuvering and (Bottom) semaphore signals.

and maintain reliable and secure communications, based
on war requirements, adequate to meet the needs of the
Operating Forces, the Navy Department, and the Naval
Shore Establishment, primarily to serve command and
secondarily to facilitate administration.

In considering command, a parallel is found in the game
of football. The quarterback on a football team is, in ef-
fect, the “officer in command.” When he directs a play, he
is exercising a function of command, and each signal he
calls is a command communication. The information he
passes on is the most important his team can receive, for
it determines just which course of action will be taken
against the opposition. Naval Command, playing a role
similar to that of the quarterback, controls the move-
ments of the operating forces. Command cannot function
smoothly without reliable and rapid means of sending and
receiving information-—and no Naval operation can be
successful without the smooth functioning of Command.
Thus it is that the first duty of the Naval Communication
Service is to serve Command.

All Navy dispatches do not relate directly to combat,
even in wartime. Most communications deal with activ-
ities that support the fleet. It is a big task to eqguip and
train all the personnel in the Navy and to provide for
them such vital needs as ammunition, transportation, food,
clothing, hospitals, and supply depots. In moving the
countless messages that must be handled to carry on the
work of supporting the fighting forces, Naval Communica-
tions facilitates Administration.

To maintain the objectives of ‘‘Reliability, Security, and
Speed,” flexibility is a necessity. In the development of
Naval Communications, it has been found that no one
method of passing information can adequately serve all
purposes at all times. Scientific progress has added im-
measurably to the effectiveness pf communications, but it
has not eliminated the utility, under certain conditions,
of some of the earliest methods of signaling. The systems
of communications employed today in Naval Communica-
tions embrace many new, some 0ld, methods. They run the
gamut from hand semaphore to the advanced radiotele-
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Diagram of how a plane, carrying “airborne
early warning’ radar equipment, is used to
relay this information over the horizom.

type, and include visual communications, sound, wire
systems, radiotelegraph, radiotelephone, facsimile—radio-
photo, television, and even messengers.

Messenger communication, as the name implies, pro-
vides delivery by hand from the communication office of
the originator to that of the addressee. The courier who
carried news of victory from Marathon to Athens was a
forerunner of today’s messenger. When other methods,
especially radio channels, are overloaded, messengers do
much to relieve the congestion. Like messenger service,
mail is an important alternate method for easing the
transmission load on wire and radio circuits. It should be
noted that the Navy Postal Service is an integral part of
the Naval Communication Service. Naval Communica-
tions has responsibility for the establishment and opera-
tion of Navy post offices, both afloat and ashore.

Yisual Commmunications

The transmission of intelligence by visual methods is
ancient in origin. Yet, today visual communication still
holds its own along with more modern systems. The three
principal types of visual signaling—flaghoist, semaphore,
and flashing light—meet the rigid demands of good naval
communications.

Flaghoist signaling, because it can be used to reach a
complete group of ships rapidly and simultaneously, is
about the most eflicient type of visual short-range com-
munications. Almost all flaghoists are coded signals. To
communicate by flaghoist, the originator selects the com-
bination of flags that will convey his particular message.
The flags are then attached to the halyard which carries
them to a yardarm to form a display—a complete flaghoist
message. The receiving station reads the meaning and
takes appropriate action. More than 60 flags and pennants

WAVES in mock-up control tower during familiariza-
tion course which is given at the “Airman School”
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A Navy signalman uses one of the Service’s signal search-
lights to maintain communications during “radio silence,”

A different form of searchlight which
utilizes an infrared filter and a
specially-designed infrared viewer.

December, 1950

go into action at one time or another. It is an inspiring
sight, to any observer. to see a large convoy of ships trav-
eling in close formation, maneuvering in unison to displays
of multi-colored flags.

Semaphore is another fast, short-range form of signal-
ing. It requires the most simple equipment of standard
visual methods, just two flags attached to staffs. Being
restricted to short-distance communication, Semaphore is
more secure than either radio or light, since there is less
chance of interception.

The third principal visual signaling method is flashing
light. It is a visual telegraphic system using International
Morse Code, the same code used by radiotelegraph opera-
tors. The signalman sends and receives dot-and-dash char-
acters as short or long flashes of light. There are two
systems of flashing light, directional and non-directional.
In directional signaling, the light is aimed at the ship or
station to which the message 1s being sent. Searchlights,
blinker tube, or a multi-purpose signal lamp are used for
this purpose. Non-directional signaling is accomplished
by yardarm blinkers. These are (Continued on page 120)
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TECHNICAL ASPECTS
OF NAVAL-COMMUNICATIONS

A °*behind-the-scenes® review

inveolved in ecoordinating the U. S. Navy’s vast

researeh. procurement, and installation programs.

HE Naval Communication Service is provided for
by the Navy Comimunication System (shore stations)

and shipboard radio facilities. The shipboard facilities.

provide communication channels between ships, fleet, and
task force commanders. Ship-shore and air-ground cir-
cuits are part of the entire service. The primary, major,
and minor relay stations of the Naval Communication
System employing wire and radio systems both automatic
and manual, handle the Navy’'s point-to-point traffic and
fleet broadcasts. To maintain this service, both shore
station and ship require the very latest and most modern
type of communication equipment.

To accomplish progressive improvement in fleet com-
munications, the Office of Chief of Naval Operations’ staff
includes trained electronic officers who are thoroughly
familiar with ship and shore communication systems.
These officers hold membership in various Joint and Com-
bined Electronic groups, Electronic Committees of the Na-

Interior of an operating building at U, 8, Naval Radico Station.
Mare Island, California in 1904. Note “dated’” equipment.

of the problems

By CAPTAIN J. A. MORRISON, USN

Head. Equipment Engineering Section
Division of Naval Communications

Graducted U. S. Naval Academy in 1926, completed
post-graduate course in electronic engineering in
1935. Officer-in-Charge of U. S. Navy Rodic Ma-
teriel School ot Anccostia, D. C. from 71938-49. Dur-
ing woar served as Communication QOfficer atfached
to British Combined Operotions Staff, ofttached to
Allied Ferces' Headquarters {North African Cam-
paign), served on USS Yorktown, and became Com-
munication Officer, U. S. Naval Forces [Europel.
Except for two years in San Juan, Puerto Rico, he
flas headed the Equipment Engineering Section of
the Division of Naval Communications since 1945.

tional Research and Development Board, the Munitions
Board, the International Telegraph Union, and many other
civil and military electronic organizations. Careful at-
tention is paid to system-wise engineering to insure that
communications can be maintained with the U. S. Army
and the Air Force units, certain foreign military and
commercial systems, as well as with domestic U. S. com-
mercial systems.

Technical reports from the civil and military research
laboratories are carefully reviewed in order that new
methods or techniques that have military application may
be considered and adopted, if improvement to naval com-
munications is indicated.

As technological advances in design of new weapons are
made, either by unfriendly nations or by the United States,
tactics or counter tactics are developed in our operational
planning sections to take advantage of, or overcome them.

This ever-changing struggle presents naval communi-

Monitoring equipmen?, installed at Navy Radio in Washington,
D, C., makes a record of qll transmissions over the system,
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cation equipment and system engineers with the task of not
only satisfying current requirements, but at the same time
solving the problem of arranging research, development,
procurement, and installation programs to insure that
equipment and systems, sometimes of comparative radically
changed characteristics, will be available should war come
suddenly. As far as the Navy is concerned, when it is
realized that from writing the specifications to the com-
pletion of the installation in all ships of the fleet of just
one piece of communication equipment, may take as long
as four years, even under wartime production schedules,
the job of keeping fleet communication systems fitted with
equipment of advanced design can be appreciated.

To insure that the best equipment available is pur-
chased, a considerably complicated process must be fol-
lowed. A government purchase involving the taxpayers’
money must be justified as thoroughly as practicable, and
all manufacturers must, under the law, be given op-
portunity to obtain the contract. The primary requisite
for a justification is known as an operational requirement,

This protective helmei for pilois
is literally “wired for sound.”
It contains a built-in headset and
an adjustable microphbone unit.

J——

Navy communicatien and radar training on
board an R4D electronics flying classroom.

A televisiom camera peers into the cockpit of a mock-
up Navy bomber as the “pilot” and “ce-pilot” demon-
strate a simplified -ontrol system. By means of micro-
wave or coaxial cable relays the demonstration can be
witnessed by personnel at remote naval stations or
units of the fleetl. The Navy is experimenting with
mass training by television at Sands Point. Long Island.

<
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Operational requirements originate in the Office of the
Chief of Naval Operations, and are based upon fleet doc-
trine, fleet tactics, and ship developments. Since shore

stations exist fundamentally to support the fleet, an
operational requirement for shore communication equip-
ment generally stems from a fleet requirement.

A Navy workshop setup for testing and repairing avia-
tion communication and other electronic equipment.

These operational requirements are studied in the Naval
Communication Division of the Navy Department, and
from these studies are determined the allowances of
equipments per ship and shore station that will fulfill
them. The equipments required are listed by frequency
range, distance coverage necessary, and the type of emis-
sion desired. In the case of ships, the requirements are
listed in a Tentative Type Allowance, one being prepared
for each type of Navy ship. The Bureau of Ships pro-
ceeds to fill this allowance with equipment available. If
the equipment available will not meet the specified re-
quirement, or ¢annot be economically modified, then
new equipment must be developed and procured.

The first step in the development of new equipment is
to write a set of military characteristics. These charac-
teristics are written in broad terms to cover fully the
operational requirement. After the preparation in the
Office of the Chief of Naval Operations, the characteristics
are submitted to the Joint Communications Electronics
Committee of the Joint Chiefs of Staff, which is com-
posed of representatives of the Army, Navy, and Air
Force. The characteristics are studied for possible joint
interest, and yield information as to whether equipment
already exists, or is planned, that will fill the require-
ments. Technical and operational sections of the three
Services study the characteristics and determine whether
or not there is a joint interest in the proposed develop-
ment.

After approval of the Joint Committee, the characteris-
tics are forwarded to the Bureau of Ships. As the next
step, the Bureau of Ships, using the military characteris-
tics as a guide, writes a set of technical specifica-
tions. Here, in the interest of (Continued on page 94)
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Building the
“WILLIAMSON" AMPLIFIER

High quality performance is obtained

from this American version of a Brilish design.

originated in England by D. T. N.

Williamson has attracted world-
wide attention from high fidelity en-
thusiasts because of the almost perfect
quality of the reproduced output.
There are many features in the am-
plifier that make it an attractive con-
struction project for the builder. The
circuit is simple, free from critical ad-
Justments, and may be built economi-
cally of top quality parts at a cost of
less than $50. Within its power rating
of 10 watts at less than 1% intermod-
ulation, the amplifier proves to be
ideal for home and small auditorium
installations.

The performance of the amplifier,
based on listening tests, can best be
described as containing the -elusive
“presence effect,” a guality inherent
in low distortion equipment with the
flat frequency response and low phase
shift that enables speech and musical
transients to be correctly reproduced.
The bass response is solid and free
from harmonic distortion. Highs are
clean and crisp with naone of the shrill-
ness so often experienced with other
amplifiers.

Since a number of the components
specified in the original amplifier are
of English manufacture, considerable

T HE Williamson amplifier circuit®
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effort was made to choose substitute
parts that would permit the same high

degree of performance attributed to

its prototype.

The circuit diagram of the amplifier
is shown in Fig. 2. The circuit con-
tains four resistance-coupled stages
and is operated with 20 decibels of
voltage feedback taken from the sec-
ondary of the output transformer and
carried around the complete amplifier.
Medium mu triode tubes are used
throughout and are biased to operate
with minimum distortion. A note-
worthy feature of the amplifier lies
in the selection of the type of output
tube. This is a power tetrode which
is connected in the circuit to function
as a medium mu power triode. The
driving voltage required is much
smaller than that taken by the more
conyentional 2A3 or 6B4 type of out-
put tube, and the driver operates with
considerably lower distortion.

The first two stages of the amplifier
are somewhat unusual. The first stage,
which is a voltage amplifier, is di-
rectly coupled to the second, a catho-
dyne inverter. This method of cou-
pling is made possible by the high
operating potential on the inverter

¢ Wireless Wwrld: ADpril, May 1947, Augsust
949,
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By HERBERT I. KEROES

Acro Products Co.

Fig. 1. Two views of the audio ampli-
fier. The power supply is built on
the same chassis as the amplifier.

cathode. The two stages are self bal-
ancing and bias themselves to a low
distortion operating point.

The heart of the amplifier is the
output transformer. This device must
provide response that extends well be-
yond the limits of the audio band in
order to limit phase shift to the requi-
site degree in the feedback circuit. It
is the degree of success with which
this is achieved that makes for fidel-
ity in musical transient reproduction.
The original specifications of the out-
put transformer call for response
which is down not more than 3 db. at
3 c.ps. and at 60 ke. An American
counterpart, the Acrosound TO-290,
faithfully copies the performance of
the original and is used in the circuit
here described.

The type TN7 tube has been selected
for use in the voltage amplifier stages
because of its shielded construction,
low internal capacity, and symmetri-
cal base layout that permits direct
point-to-point wiring. The output
tubes are the type 807, the character-
istics of which are similar to the
KT-66 British type used in the orig-
inal. The plate resistance, however,
is about 209 greater for the 807, and
this requires a corresponding increase
in the plate-to-plate match of the out-
put transformer in order to obtain the
same low figures of distortion in the
output. The plate-to-plate impedance
of the transformer is, therefore, 12,000
ohms instead of the 10,000 ohms speci-
fied for the original. Another excel-
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lent output tube which may be used
is the Western Electric type 350A.
This tube has greater power capabili-
ties than the 807 and will provide up
to 25% more output.

One deviation has been permitted in
the circuit and is based on the operat-
ing characteristics of the 807. An elee-
trolytic condenser has been added
across the cathode biasing resistor ar-
rangement of the output stage and
has been found to be of material ad-
vantage in further reducing distortion
at high output levels.

Construction

The amplifier is constructed on a
single 10 x 14 x 3 inch chassis. Consid-
erable care has been taken in the lay-
out to permit direct point-to-point
wiring in all signal circuits and to
avoid extraneous couplings which may
introduce instability into the feed-
back loop. In the construction of the
amplifier a ground bus is not used
since no improvement will be effected
through its use provided several pre-
cautions are observed. Ground re-
turns should be made closely adjacent
to the stage affected. This may be
easily done by using sockets with
ground lugs projecting from the
mounting ring. It is also desirable,
but not essential, to solder one mount-
ing tab of each electrolytic condenser
to the mounting plate and one point
on the plate to the chassis. The fila-
ments are wired by running a sepa-
rate two-conductor pair to each stage.
When wired in this manner only one
pair of leads carrying the stage cur-
rent enters into proximity with the
stage, and the hum field is reduced.
The filament lines do not necessarily
have to be twisted. It is desirable that
they be cabled or taped compactly
together. The filament wiring is
grounded at one point only; at the
first stage, as indicated.

After the amplifier is wired and
checked, it may be turned on and con-
nected to a speaker load. If any mo-
torboating is experienced the two
plate leads connected to the output
transformer should be interchanged.
The plate currents may then be bal-
anced, after which no further adjust-
ments will be required. The amplifier
will be driven to full output by about
two volts rm.s. Although a volume
control has been included on the am-
plifier chassis to permit setting the
level when the unit is used with a
variety of inputs, for most installa-
tions it will not be required, and may
be replaced by a resistor of equivalent
value. A power take-off plug has been
provided to facilitate external control
from a separate preamplifier chassis.

A suggested preamplifier circuit is
shown in Fig. 3, It incorporates tone
controls and compensating controls
for the various recording character-
istics and is designed for use with re-
luctance cartridge input. Crystal car-
tridges can, however, be operated into
the tuner input channel. Construc-
tional details are not given and are

(Continued on page 76)
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R,—1 megohm vol. control

R.—470 ohm, V3 w. res.

R, R—-22,000 ohm, 15 w. res. (matched pair
+1%)

R,—47,000 ohm, 1 w. res.

Ry—33,000 ohm, 15 w. res.

R—22,000 ohm, 35 w. res.

Ra, Rye—470,000 ohm, 15 w. res.

R,g—560 ohm, V5 w. res.

K1y, Rey—4700 ohm, Vo w. ves.

Rz, Ryz—47,000 olim, 2 w. res. (matched pair
+ 1%)

Ry, Rei—1000 ohn, 15 w, res.

Ris, Rog—100,000 ohin, V5 w. res.

Ris, Rip, Rao, Rog—100 ohmy, Vo w. 7es.

Ryy—100 ohim, 2 w. wirewound pot.

Rs—300 ohAm, 10 w. res.

Cy, C,, Cs~.05 ifd., 600 v. cond.

Ca, C3—10/10 pfd., 450 v. elec. cond.

Co, Cr—.25 pfd., 600 v. cond.

Cs—500 pfd., 50 v. elec. cond.

Cy—4 pfd., 600 v. cond.

Croo Ci—20 ufd.. 450 ». elec. cond.

T1—Output irans. 12,000 ohm p!afcdo-,plalc,
to 4, 8, 16 ohms (Acrosound TO-290

Ty—Power trans. 425-0-425 v. @ 130 ma.; 6.3
¥. @ 3.5 amp.; 6.3 v. @ 3.5 amp.; 5 v, @
3 amp. (Aecrosound TP-310, Stancor P-4004,
or equiv.)

CH,—4 hy.. 150 ma. filter choke

CH:.—-4 hy.. 50 wa. filter choke

Jy—Input jack

Fy, F—Fused line plug

Py—Octal plug

Vi, V.—7N7 1ube

Vi Vi—807 tube

Vo—5V4 tube

Fig. 2. Complete circuit diagram of the American version of the “"Williamson” amplifier.

Fig. 3. Suggested preamplifier incorporating tone controls and equalizing networks.

SWITGH
POSITIONS (SI1-54)
FULL H.F,
N.AB.

H.F, CUT

280 U TURNOVER
00V TURNOVER
800" TURNOVER

L

Ry—15,000 ofim, V45 w. res.
R., Ry, Ryy—1I10,000 ohtm, Vs w. ves.
—10 megohm, Vo w. res.
R,—560 ohm, Vs w. res.
Rg—27,000 ohm, 1( w. res.
Ri—1.2 megohm, /; w. res.
R—276,000 ohm, 15 w. res.
Ri—470,000 ohm, V3 . res.
Ry, Ris, Rog—1100 ohim, V5 w. res,
Ru—47,000 ohm, V5 w. res.
Ris—1 megohm pot.
Ris. Rn—22.000 ofimn, Vs w. res.
Rig. Rig—3 megohm potr.
R,—300,000 ohm, /3 ». res.
R.,s—30,000 ohm, Vi w. res.

A

X 2 0
va{ vs

x J_ 4t

Cy, Cy—.002 ufd., 400 v. cond.
C., C;, C;0—.01 ufd., 400 v. cond.
Co—.5 ufd., 400 v. cond.
C.,—.02 ufd., 400 v. cond.
Co—.007 ufd., 400 ». cond.
C;, Cr, Cyo—.05 pufd., 400 ». cond.
Cu Ciyy C1n—20 pfd., 450 v. elec. cond.
Cy, C1—20 pfd., 25 v. clec. cond.
Cig—.03 pfd., 400 v. cond.
C14—500 pufd. mica cond.
Cy;=-.001 pfd., 400 ». cond.
Jyy Ja, Je—Open circuit jack
Sl". S.—g.p‘ 3-pos. rotary sw.

a, Sa—S8.p.s.r. sw.
SO,—8-prong socket

www americanradiohistorv com



www.americanradiohistory.com
www.americanradiohistory.com

Compiled by KENNETH R. BOORD

E ARE pleased this month
Wto dedicate the ISW DE-

PARTMENT to radio in Den-
mark. Direct from Paul Berg, chief
of the press department, The Danish
State Radio, Copenhagen, comes this
interesting information:

The first radio broadcast in Den-
mark was made October 29, 1922. It
was an experiment in which a ship's
installation was used as a transmitter
while the receiving apparatus was
placed in a lecture hall in Copenhagen.
In 1923, a transmitter was built for
broadcasting. At the same time, 2
military transmitter was used for
broadcasting purposes. The programs
of these two stations were organized
by two competitive listeners’ organiza-
tions. Money for artists’ fees and for
administration was provided by pri-
vate contributions. But both listen-
ers and the State claimed a more satis-
factory organization of the broadcasts.

In March 1925, Parliament agreed
that as an experiment the Telegraph
Administration should handle the
broadcasts for a year. So on April 1,
1925, the State took over broadcasting.
A Radio Council-——composed of 38
members—was appointed to supervise
broadcasting during the year's experi-
ment and an annual fee was imposed
on listeners amounting to 10 Kr. for a
crystal receiving set and 15 Kr. for a
tube receiving set. On March 31, 1926,
listeners numbered 28,140. On March
13, 1926, Parliament adopted an Act
of Broadcasting which set forth that
the Broadcasting Service should re-
main a State function.

For 15 years, the Danish State Ra-
dio was controlled by the Ministry of

Public Works, but on August 8, 1940,
it was placed under the Ministry of
Education—except for its technical
service.

The Radio Council now consists of
16 members, 11 of whom are appointed
by the Minister of Education; two
direct; one member must be a radio
technical expert, upon nomination by
the Minister of Public Works; one
upon nomination by the Association of
Newspaper Editors; one upon nomina-
tion by the Association of Journalists,
and six upon nomination by the Lis-
teners’ Associations; the remaining
five members are appointed by the
five great political parties of the coun-
try as their representatives. From
these members, the Minister appoints
the president and vice-president of the
Radio Council; the vice-president is a
technical radio expert.

The Radio Council is responsible to
the Minister of Education for the
management of the Danish State Ra-
dio. and of the Radio Fund (license
fees) in accordance with a budget
approved by the Minister. It lays down
the general principles of the radio
programs and is responsible for their
being of a versatile, cultural, and edu-
cational nature. Advertising by radio
is strictly forbidden.

Stations currently listed are Kalund-
borg, 245 kec., 60 kw.; Kalundborg,
1061 kc.,, 5 kw.; Copenhagen, 1430 kc.,
30 kw.; Copenhagen, 1484 kc., 2 kw.;
s.w. transmitter using OZU, 7.260,
OZF, 9520, and OZH, 15.165, 50 kw.;
FM transmitters on 420 (800 watts)
and 93.1 (1 kw.), respectively.

Official languages are Danish, Faro-
ese, and Greenlandic. Purpose of in-

This modern building is Radio House, Copenhagen. From these studios international broad-
casts are made to Europe, North and South America. Far East, Australia and New Zealand.
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ternational broadcasts from Copen-
hagen are “to maintain contacts with
10,000 Danish sailors on board ships
all over the world and with Danes
living abroad.”

International broadcasts are di-
rected to Europe, Iceland, North
America, Far East, Australia, and
New Zealand. Languages used include
Danish, Spanish, and Ewnglish. Pro-
grams consist of news, talks, and fea-
tures about life in Denmark, reports,
Danish instrumental music and songs.
Program time is 7 hours and 20 min-
utes daily—including 4 hours and 30
minutes relayed from Copenhagen-
Kalundborg (Home Service).

Current schedules are daily 1245-
1730 on 7.260 with omnidirectional an-
tenna (relay of Home Service); daily
except Sunday 2100-2230 on 9.520 to
North America (2100-2200 in Danish;
2200-2230 in English, with DX session
“Denmark Calling World Listeners,”
compiled by O-Lund Johansen, pub-
lisher of “World Radio Handbook,” on
Monday around 2225); Sunday only
2100-2200 on 9.520 to North America;
Monday, Wednesday, Friday at 1900-
2000 on 15.165 to South America (in
Danish except a half-hour program in
Spanish each Friday): Tuesday,
Thursday, Saturday at 0500-0600 on
15.165 to the Far East, Australia, and
New Zealand (in Danish with the ex-
ception of a Mailbag Program in Eng-
lish called “Everybody’s Program”—
including the DX session which is on
the air only every two weeks on Tues-
day—and a five-minute news bulletin
in English which concludes each trans-
mission).

{In addition is OZI, 5942, 1 kw,
located at Godthaab, Greenland; trans-
missions from Godthaab are not inter-
national, but are intended solely for
listeners in Greenland; broadcasts are
made in Danish and Greenlandic daily
at 1630-1745.)

New services planned include trans-
missions for the Faroe Islands in Faro-
ese and for Greenland in Danish and
Greenlandic.

Approximately 8000 letters have
been received from listeners abroad
since July 1948; promotion of inter-

(Continued on page 114)

(Note; Unless otherwise indicated. all time i3
expressed in American EST: add $ hours for
GCT. “News" refers to newscasis in the English
language. In order to avoid confusion. the 24
hour clock has been used in designating the times
of broadeasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2300.)

The symbol “V'' following a listed frequency
indicates ‘‘varying.” The station may oOperate
either above or below the frequency given.
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Extending
MULTIMETER

UTILITY

By

RUFUS P. TURNER, KAl

Use your V-0-M for extra duties. It can
be adapted to tests that normally wonld
be beyond the original limits of the unit.

HE service technician or experi-
I menter who can afford only a
: few instruments wants to do as
many things as possible with his lim-
ited equipment. Often, there are
functions which may be performed in
addition to the normal specified ranges
of an instrument. This is true espe-
cially of the a.c.-d.c. multimeter.
This article explains several useful
applications of the multimeter not or-
dinarily covered in the instruction
literature accompanying this type of
meter. In checking these applications,
the author based his studies on the
popular Simpson Model 260. This
meter has had wide circulation in the
electronic field. However, the same
principles may be applied to other
multimeters having similar character-
istics. The additional jobs which can
be done by means of the schemes out-
lined in the following paragraphs will
increase the utility of the already ver-
satile multimeter several-fold.

Multiplying Obmmeter Range

Fig. 2A shows a circuit arrange-
ment for multiplying the highest-re-
sistance range of the meter by 10. With
this scheme, the 20 megohm range of
the Model 260 was extended to 200
megohms.

An external 90-volt battery (which
can be two of the small-sized 45-volt
batteries in series) is used with a 1
megohm scale-adjusting potentiometer
(B and 1 megohm safety resistor
(R:).

The circuit is set up for operation in
the following manner: (1) Set the
Model 260 to its Rx10,000 resistance
range. (2) Touch the test prods to-
gether and “zero” the meter by means
of the “Zero Ohms"” knob of the in-
strument. Do not disturb this adjust-
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ment afterward. (3) Connect the
meter in the circuit shown in Fig. 24A.
(4) Temporarily short-circuit the test
leads and reset the meter to zero
ohms by means of potentiometer R..
(3) Connect the unknown resistance to
the test leads and read its value by
adding one cipher to the resistance
value indicated on the Rx10,000 scale
of the meter. Thus, 100,000 ohms de-
flection is read as 1 megohm.

Cheeking A.C. Amperes

In some forms of experimental
work, it may be desirable to measure
low a.c. ampere values. Few mul-
timeters are equipped to make these
measurements directly.

Fig. 2B shows how the multimeter
can bhe converted simply into an a.c.
ammeter. The multimeter is set to
“A. C., Volts" and connected in par-
allel with a 1 ohm shunt resistor.

Fig. 2. (A) Circuit for checking high
resistance. (B) A.C. ammeter circuit.

METER SETTO
_l_—- RX 10K
= S RANGE
- 90V.
+ vas i
R2 COM.I I+
Imeg. /2 W.

CONNECT UNKNOWN

RESISTANCE HERE
1meg. POT.

3R

(A)

METER SET TO A.C. VOLTS |

INPUT 2f

(B) |
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Fig. 1. The Simpson Model 260 mul-
timeter used by the author in
compiling data on meter extension.

Current values are read directly on the
a.c. voltage scales. Thus, the 10 volt
scale indicates directly 0-10 a.c. amp.
A 100 watt wirewound resistor will
allow the 2% and 10 volt a.c. scales of
the meter to be used for 2% and 10
a.c. amperes respectively. In order to
read higher currents, it is best to re-
duce the size of the shunt resistor and
use the 22 volt range. For example,
if a 0.1 ohm, 100 watt shunt were
used, actual current would be the volt-
age reading on the 2% volt scale mul-
tiplied by 10. Such a shunt could be
used to give a 25 ampere range.

D. C. Kv. Measurement

A 5000 volt d.c. range is provided in
the Model 260 and in several similar
multimeters. However, higher volt-
ages than this value must be checked
in television receivers and in some in-
dustrial electronic equipment.

For this purpose, external safety-
type high-voltage probes now are ob-
tainable to extend the d.c. voltmeter
range to several kilovolts. Thus, a
Simpson 25 kv. probe currently is
available, the Sylvania Type 220 Series
probes extend the meter range to 10
and 30 kv, and the I.C.A. Type 6167
probe adapts the meter to 15 kv.
measurements.

For use with the 5000 volt d.c. range
of a 20,000 ohms-per-volt meter, a 10
kilovolt probe must have a resistance
of 100 megohms. A 30 kv. probe must
have a resistance of 500 megohms.

D. C. Millivoltmeter

The 100 microampere d.c. range of
the multimeter also provides an ex-
(Continued on page 134)
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OST television and service
M technicians are aware of the

influence of the video i.f. re-
sponse curve on picture detail. If the
i.f. bandwidth is close to 4 mc. the
vertical lines can be seen clearly all
the way to the center of the test pat-
tern. Less bandwidth results in blur-
ring of these lines before they reach
the center. Experienced technicians
can often align receivers just by look-
ing at the test pattern and concentrat-
ing on the vertical lines.

While the importance of proper i.f.
alignment cannot be underestimated,
it is not the only step necessary to
assure high quality pictures. Often the
vertical lines are distinguishable down
to the center and the i.f. curve appears
to be perfect, but on closer inspection
it is found that the contrast in the
vertical wedge is much poorer than in
the horizontal wedge. The picture
seems to lack life and gives a dull, flat
impression. This is a typical indica-
tion of poor video amplifier response.

By designing the time constant of
coupling condensers and grid resistors
properly the loss of the low frequen-
cies can be minimized and this portion
of the response curve is rarely trou-
blesome.

To obtain good amplification at the
higher video frequencies, special video
peaking coils are used almost uni-
versally. It is the combination and de-
sign of these coils that determines the
video response curve and the amount
of “snap” or contrast between the lines
of the vertical wedge in the test pat-
tern. Although the circuit may be de-
signed to give a proper response curve,
a defect can occur in the compensat-
ing network. Many small screen re-
ceivers have rather poor response
curves and when such a set is con-
verted for use with a big screen tube,
the loss of high frequency components
becomes quite apparent. For these and
many other reasons it is important
that the technician understand the
problems involved and is able to check
the frequency response of the video
amplifier section.

M. F. Compensating Networks

The frequency response of any am-
plifier is limited by the shunt capaci-

* Author of the recenily published book

“Television Servicing, Principles and Practice”
(Prentice-Hall).

86

By WALTER H. BUCHSBAUM *

A review of the faetors affecting video amplifier

performance and hints on troubleshooting methods.

ties of the circuit. The output capacity
of the last stage, plus the input capac-
ity of the following stage, plus the
stray wiring capacity are combined
and their effect is that of a condenser
shunted across the output of the am-
plifier. Four different methods of over-
coming this effect are available and
in most receivers all of them are em-
ployed.

(a) Video load resistors: One obvi-
ous way to reduce the divergence in
amplification between low and high
frequency components is to use a low
value plate load resistor.

Using low value of plate load resis-
tors does not increase or peak the high
frequencies, it merely brings the lower
frequency signals closer to the level of
the highs. Reducing the load resistor
also reduces the gain of the tube.

(b) RC networks: A resistor in the
cathode of an amplifier will cause de-
generation and a loss in output signal.
If the resistor is shunted with a small
condenser, a different impedance will
result at different frequencies. At low
frequencies the shunting effect of the
condenser is negligible, but at the
higher frequencies the effect of the
condenser will be considerably in-
creased.

Fig. 1. (A) Diagram illustrating shunt
peaking: (B) series peaking in TV sets.
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Often the contrast control consists
of an unbypassed potentiometer in the
cathode of the video amplifier as shown
in Fig. 4. To improve the high fre-
guency response on strong stations a
small value condenser is shunted
across the control, so that when some
degeneration is present, the high fre-
quencies will receive more amplifica-
tion than the lower ones. It should be
understood that the RC network does
not actually increase the gain at the
high frequencies, but reduces the am-
plification at the lows.

(¢) Shunt peaking coils: One of the
methods which actually boosts the
high frequencies, without affecting the
lows, employs an inductance to com-
pensate for the capacity which other-
wise reduces the highs. In Fig. 1A a
small coil, L, is inserted in series with
the plate load resistor. Its inductance,
together with the combined capacity,
forms a resonant circuit, tuned to the
highest desired video frequency. At
the resonant frequency the LC net-
work represents a high impedance,
limited only by the plate load resistor,
R., which is part of the tuned circuit.
The grid resistor, R,, is a high resist-
ance and hardly affects the tuned cir-
cuit. In this manner an actual peak
can be obtained on the video response
curve. Most television receivers use
shunt peaking with small coils, often
wound on a 2 watt resistor and rang-
ing from about 150 to 400 microhenrys.

(d) Series peaking coils: In addi-
tion to shunt peaking a coil is often
inserted in series with the coupling
condenser or, if a direct connection is
made to the picture tube, in series
with the lead to this tube. Such an
arrangement is shown in Fig. 1B. The
effect of this series coil is to split the
total capacity into two parts, the out-
put capacity of the tube and the input
and wiring capacity. Only the output
capacity shunts the load resistor, Ei,
and can affect the gain at high fre-
quency signals. This permits the use
of a larger load resistance and there-
fore more amplification. When the se-
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ries peaking coil forms a tuned circuit
with the output and wiring capacity
resonant at the high frequency end, an
actual peak can result on the response
curve.

Desirable Response Curves

From a theoretical point of view the
response curve of the video amplifier
should be absolutely flat to 4 mc. and
then drop sharply to zero at 4.5 mc.
This is shown as curve A in Fig. 2.
The drop at 4.5 mec. is due to the com-
position of the television signal. The
picture and sound carriers are 4.5 mc.
apart. In intercarrier type circuits
the 2nd detector produces a 4.5 mec.
beat from these two carriers which is
then used as the second sound i.f. sig-
nal. It is removed from the video am-
plifier before it can reach the picture
tube. In receivers using split i.f. sec-
tions it can happen that on strong
signals enough sound carrier reaches
the second detector to produce a sub-
stantial 4.5 mec. signal. If the 4.5 me.
beat gets to the picture tube it causes
a fine grain interference. This appears
as if a fine wire mesh were placed over
the screen. To avoid this it is desir-
able to have very little amplification
at 4.5 me. and in some receivers a spe-
cial trap is used in the video stages to
keep this interference from the pic-
ture tube.

To obtain a curve like 4 in Fig. 2
would be quite complicated and cer-
tainly not economical. The more grad-
ual slope of curve B is satisfactory
for all practical purposes and can be
achieved in most well-designed, high-
priced receivers. The curve shown as
C in Fig. 2 is what should be found in
the average television receiver.

If the high frequency video signals
are boosted considerably, the image
appears to be crisper, clearer and is
said to have more “snap.” Actual tests
conducted by the author showed that
a picture resulting from a curve like B
in Fig. 2 was considered dull and life-
less compared to one resulting from
curve C. To obtain such a curve some
coils are peaked at 3.1 and others at
3.5 mc. This results in a fairly broad
peak. To further broaden it and to
prevent regeneration some of the
peaking coils are wound on damping
resistors ranging from 22,000 to 47,000
ohms.

In determining the frequency re-
sponse curve of the video amplifier it
would obviously be advantageous if a
visual method could be employed.
Since the video frequencies range
from about 60 cycles to 4 mc, the
sweep generator must furnish a signal
varying over at least 5 mc. at a fixed
rate. In addition, since no detector is
present at the output of the video am-
plifier, a detector stage must obviously
be added.

Fig. 3 shows a suggested crystal di-
ode circuit which can be mounted on a
terminal board and clipped into the
television receiver when needed. While
a 1N34 diode is shown, a 1N56 or sim-
ilar unit can be used, or else a vac-
uum tube could be employed. One

December, 1H350

advantage of the circuit shown in Fig.
3 is that it has very little capacitive
loading and therefore will not affect
the response curve greatly. The re-
sistors should be of the non-inductive,
carbon type and C. should be a 600
volt mica condenser. Some oscillo-
scopes have a special diode probe in
which case the circuit given here is
not needed.

Direct Sweep Meihod

The circuit in Fig. 4 is typical of the
single stage video amplifier found in
many inexpensive television receivers.
The contrast control is part of the
cathode resistor and an RC peaking
network is employed in the cathode.
Both series and shunt peaking are
used and a relatively low plate load
resistor helps to further improve the
frequency response. To obtain the re-
sponse curve of the amplifier the out-
put of the generator is connected to
the free end of the coupling condenser.
The connection to the diode load re-
sistor is broken to avoid the high fre-
quency losses due to the 10 uxfd. diode
load bypass condenser. The crystal
detector probe is connected directly to
the grid of the picture tube. The
detected signal is then brought to the
vertical input terminals on the oscil-
loscope. The horizontal scope termi-
nals are connected to the generator
sync terminals.

In order to tell what frequency the
peaks are, a marker signal must be
used. Any signal generator furnishing
an unmodulated signal from about 1
to 5 mc. will be satisfactory. The out-
put of this marker generator is con-
nected directly across the sweep gen-
erator output. A small wiggle or
“birdie” will appear on the response
curve, indicating the location of the
marker frequency.

Another method of marking video
response curves is by means of a cali-
brated wavetrap. Commercially avail-
able units like the Millen, McMurdo-
Silver and General Radio absorption
type wavemeters are ideal for this
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Fig. 2. Graph of theoretical video response.
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Fig. 3. Crystal diode probe circuit.

purpose. To insure sufficient pick-up,
a three-turn loop of ordinary hook-up
wire is slipped over the trap coil and
connected in series with the “hot”
side of the sweep generator output
cable. By adjusting the wavetrap con-
denser the desired frequency is ob-
tained. On the response curve the
effect of the trap will be a slight dip
as shown in Fig. 6D.

The main advantage of the direct
method of sweeping is its simplicity
and the relatively few adjustments re-
quired. But since not all sweep gen-
erators can be used with this method
an alternative system can be employed.

Beat Frequeney Sweep Method

The output of the sweep generator
used for aligning the video if. ampli-
fiers usually ranges from 20 to 30 mec.
If the generator is set for this if.
range and connected into the receiver
before the second detector, a regular
signal generator ¢an be used, together
with the sweep unit, to produce a 0-5
mec. signal in the video amplifier. With
the connections as shown in Fig. 5 the
second detector acts like a mixer for

Fig. 4. Test setup for the direct video sweep method of checking video amplifiers.
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Fig. 5. Setup for checking video amplifier performance by the if. beat method,

the fixed frequency of the signal gen-
erator and the varying frequencies of
the sweep generator.

For example, at one instant the
sweep frequency may be 25 mc. and
the fixed generator frequency is also
25 me. This results in a zero beat. In
the next instant the sweep signal may
be 100 cycles above or below the fixed
frequency, producing a 100 cycle signal
in the video amplifier. When the dif-
ference frequency reaches maximum,
the end of the sweep is reached and
the return trace on the scope begins.
If the fixed signal is not in the exact
center of the sweep range, the video
response curve will not be symmetri-
cal. Should it be desired to sweep a
7 mc. curve, the fixed frequency gen-
erator can be set for either 27 or 23
me. and the result will be a curve
where the short end represents the 3
mc. sweep and the long end the 7 mc.
portion. In any event, the location of
the fixed signal is clearly visible on the
curve as described later.

The advantage of using the beat fre-
gquency method is twofold. First, it
permits the use of any i.f. sweep gen-
erator and the requirements for the
fixed frequency generator are not very
exacting. Secondly the true response

Fig. 6.

curve is obtained, including the effect
of the second detector. If the 10 ppfd.
diode load bypass condenser in Fig. 5
were shorted or of the wrong value
this effect would not become apparent
in the direct sweep method.

Marking the response curve is ac-
complished in the same manner as be-
fore. A signal generator set at the
desired video frequency is connected
through a small condenser across the
detector load resistor. When an ab-
sorption type wavemeter is used it
will be necessary to connect the pick-
up loop in series with the .05 s#fd. cou-
pling condenser.

The connection of the crystal detec-
tor probe and the oscilloscope termi-
nals is identical to that for the direct
sweep.

Interpreting Curves

Using either direct or beat sweep
method the first response curve on the
oscilloscope screen usually requires
some adjustment before it can be used
for interpretation. Fig. 6A was taken
with direct sweep from an RC4 WR-59
with no blanking and no phasing ad-
justment. Actually, four curves are
visible, each similar to the other. By
adjusting the phasing and turning on

Oscilloscope patterns obtained with the direct and the beat sweep methods of

checking video amplifier frequency response. Set text for explanation of patterns.

wWwWW americanradiohistorv com

the blanking, the curve shown 1n Fig.
6B results. This represents a range of
about 10- me. with a zero frequency
point in the center. Since we are in-
terested only in a single response curve
the horizontal gain of the scope is in-
creased and the horizontal centering
adjusted until the curve shown in Fig.
6C is obtained. The zero point is still
visible at the left, but now only the
actual response curve appears on the
scope and is ready for closer examina-
tion.

When the beat method is used for
sweeping the video amplifier the ad-
Justments and their results are the
same as those outlined above. The only
difference may be that the curves in
Fig. 6A and B may be non-symmetrical
because the fixed signal is not at the
center frequency of the-.sweep. This
can be corrected by adjusting the fixed
frequency generator until the =zero
beat appears centered.

The curve in Fig. 6C shows a very
pronounced peak, small bump, and
then a drop to near zero level. In Fig.
6D an absorption wavemeter was used
to give the small pip shown near the
peak. When the frequency was checked
it turned out to be 3 mc. Interpreting
the response curve of this particular
video amplifier, it becomes apparent
that the peak occurs slightly below 3
mc., but is rather sharp and the drop
from the peak to zero level contains
a bump at about 3.1 me. This indicates
that some peaking coils are resonant
at 3.1 mc. and one below that, with a
higher “Q.” A simple resistance check
revealed that the 22,000 ohm resistor
shunting L. in Fig. 5 had opened up,
causing this coil to peak very sharply.

As was mentioned earlier, some tele-
vision receivers use a special trap to
prevent the 4.5 mc. beat signal from
interfering with the picture. The re-
sponse curve of such a receiver is
shown in Fig. 6E, but the trap is
shorted out. Instead, two absorption
type frequency meters were used to in-
dicate the 3 mc. and the 4.5 mc. points
on the curve. When the trap was acti-
vated and tuned to coincide with the
45 mc. dip from the wavemeter the
curve shown in Fig. 6F was obtained.
To show the effect of the RC network
in the cathode of the video amplifier
a change in contrast control setting
was made between Fig. 6E and F. In
the former the control was set for
maximum contrast, i.e.,, the cathode
was grounded. In Fig. 6F some re-
sistance was inserted and the effect of
the peaking condenser became quite
pronounced. The lower frequencies
are attenuated from what they were
in Fig. 6E but the 3 mc. peak remains
substantially the same.

A simple way of checking the effec-
tiveness of each peaking coil is to short
it out temporarily and observe the
change in waveform.

Video Amplifier Defects

The most frequent defect is total
loss of the picture. In this case the
first step is to check the wiring thor-

(Continued on page 134)
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COMPACT 100-WATT

v
Ji. li. PATTERSON,
WibDAH

AM-NBEM TRANSMITTER

A. D. MIDDELTON,
WiCA

PN WO requirements were fulfilled
' in the design and construction
of this transmitter. The first—
versatility; with operation on c.w. and
phone, NBFM or AM with output on
all bands from 10 through 80 meters,
and up to 100 watts input, depending
on the power supply.

The second—compaciness, wherein
the complete transmitter is built on a
single 13" x 17" x 4” chassis and a
standard 10%2" relay rack panel. The
band-changing system involves a set
of small plug-in coils and the final
plate tank coils. The usual assort-
ment of screen-dropping resistors and
bypass condensers in the multiplying
stages was eliminated with no sacri-
fice in efficiency. Direct-coupled cath-
ode-follower drivers are used in the
AM audio section to eliminate parts
and to obtain the low impedance
source necessary to drive the 815
modulator grids into class AB..

The NBFM circuit, one developed by
F. M. Link, is used in a number of
military and commercial units. Its
adaptation to amateur use has proven
unusually successful. As incorporated
in this transmitter this system en-
ables changes from AM to NBFM
with the flip of one d.p.dt. toggle
switch.

Not the least of the advantages of
the NBFM is that it has enabled
WSDAH to operate in an apartment
house without first walking up and
down the hall to see if anyone is using
his "all band” a.c.-d.c. receiver.

The diagram of this phase modula-
tor is shown in Fig. 2 along with the
vector diagram. Considerable cathode
degeneration is employed. This cuts
down the amplification of the tube un-
til the -amount of signal reaching the
plate by the amplifying action of the
tube is about the same magnitude as
that appearing on the plate by cou-
pling through the grid-to-plate ca-
pacitance and C. The resultant is
designated as V... The vector result-
ing from tube action is denoted V...
and that one designated as V.., is
the result of grid-to-plate capacity
plus C.. A variation in grid potential
caused by the audio voltage results in
a change of G, of the tube and causes
the V... vector to vary in length.
This causes the resultant vector, V...,

Becember. 1950

| - |
'l S2(FIG.T)
S SHFIe.T)

Compact and neat—this 1 00
walt home=huilt rig eovers all the

Fig. l. Frent panel view.
Entire unit is bulllt on
13" x 17" = 4" chassis.

amateur bands from 10 through 80 meters.

to swing back and forth in-phase pro-
ducing phase modulation. The series
resistance R and the capacitance C:
constitute a filter to attenuate the
highs. The correct selection of these
values washes out the high frequency

Fig. 2. (A) Circuit diagram of phase mod-
ulator system. (B) The vector aralysis.

NV VY.YY SRS
8+
FM QUTPUT
R.F INPUT
AF.INPUT

VAN
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emphasis of phase modulation and the
result is NBFM that is pleasing to
hear. The circuit should be used at
low level r.f. since the developing of
grid bias by a strong r.f. input signal
will keep the small voltage caused by
the audio from having the desired ef-
fect on the G. of the tube. Also, no
power gain is available due to the
large unbypassed cathode resistor.

The R.F. Section

The Clapp oscillator was chosen be-
cause of the stability that can be ob-
tained without undue effort. One dif-
ficulty that may be experienced, how-
ever, is that of failure of the circuit
to oscillate throughout the desired
range. This may result because the
capacitance in use in the series reso-
nant circuit is of too low a value to
provide sufficient coupling for sus-
tained oscillations. This condenser
should not be much larger than this
minimum value since a large value
represents an excessive amount of
coupling which decreases the isolation
of the tuned circuit from the tube.
This would resnlt in a circuit less im-
mune to capacitance changes in the
tube due to heating. The oscillator
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CLAPP OSCILLATOR

PHASE MOD. CLA4SS A
/

CLASS A

MULTIPLIERS

80 METERS

~\ie

SN

Ve
OAZ [t-5

R,. Re—100,000 ohm, l/; w. res.
R.—50,000 obm, 1/2 ». res.
Rg—27,000 ohm, Y3 w. res.
R,—10,000 ohm. I w. res.
R.—1000 ohm. I w. res.
R"—20 ohm, Y3 w. res.
R—270,000 ohm, I w, res.
Ry=—22.000 ohwr, 1 w. res.
Riy—10,000 ohim, V5 w. res.
R =—22,000 ohm, Y3 w. res.
R, —4000 ohm; 10 ». wirewonnd res.
R13,R15:R1g—560 olii, 1 w. res.
Ry4.R-—68,000 ohwmi, 1 w. res.
Ryjs—1000 o/n, 2 w. res.

TO 12AXT AUDIO

Cy—30 upfd. double-spaced, double-bearing
midget cond.

Co,Cq—35 pufd. var. cond, (APC)

C,,C.—.001 ufd. silver mica cond.

CosCq—.005 pfd. mica cond.

C;.C.;»,Cu,.Cl,—IOO [Ulfd. wica cond.

upfd. mica cond.

C105C14.C10,C15,C21,C20,Co0—.004 pjfd.
cond.

C11,Cy;—8 pid., 150 . elee. cond.

Cyy—12 pptfd. mica cond.

C.—140 pufd. var. cond.

C-,—’SO ppfd. mica cond.

Co—100 pufd. silver mice cond

o

mice

TO OSCILLATOR 8 EXCITER SUPPLY

S;—D p.d.t. ceramic rotary
Ly—0Osc. tank (National AR 16 80 E).
move end link and 16 &
o—R.f. choke chosen to resonate with tube and
stray capacity 10 around 3.2 suc. (Approxi.
mately 80 uhy.)
Ly—20 t. 126 e. spaced to fill National XR50
form
RFC1—2.5 mhv. choke
RFC,—1I mhy. choke
Ji—Closed circuit jack
V,—6J6 tube
Vo—12AT7 tube
3—6.4(;7 trbe

Re-

ViVi—6A4Q5 tbe
Ve—042 tube

Fig. 3. Schematic diagram and complete parts lists covering the r.f. section of the AM-NBFM transmitter.

Fig. 4. Complete schematic diagram of the c.w. monitor incorparated in the transmitter.

Ri=~13,500 olm. 20 w. wirewound res.
Rz Ri—30.000 ohim. 1 w. res.

Ri, Re—5000 ohm, 2 w. ves.

R.—200 ohm, V5 w. res.

R—30.000 ohm, 5 w. r

Ri——500,000 oha: pot. (wuh sw. 8y)
Ry—1000 ohm por.

Riw—10,000 ofim, 15 w. res.

Ri1, Ri—15 ohm., V5 w. carbon res.
C,—50 uufd. (per sec.) var. cond.
Co—7-45 upfd. ceramic cond.
C;—.002 ufd., mica cond.

Cg,C;—.004 ufd. rmica cond.

Ci—.1 ujfd., 400 v. cond.

Co,Cyo—.01 ufd., 400 ». -cond.

LI—Au)’ound on 1" plug-in form (Sece Table

L—75 w. variable center link (B & W JVL)

RFC,—I mhy., 300 ma. choke

RFC.—1 mhy., 300 ma. choke

PC,,PCy—7 t. $18 ¢. on 1000 ohm, 2 w. care
bon res.

S.—S.p.s.t. sw. (en Rg)

NE\—1I w. neon lamp (with res. removed)

C,—100/100 pufd. dual-condenser, single- V,—829 tube
spaced V.—6Y6 tube
Ce—.002 pid., 1000 v. mica cond. Vi—124U7 tube
[y -, %
b4
PCI

FROM EXCITER

RFCZ Lz

E R.F. OUTPUT

TO MODULATOR

A
‘ON METER
SwITCH Cto
RS3
RIO
TO SMALL SPKR.,
OR RECEIVER'S
LAST AUDIO STaGE
+105 V. REG.
60
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shield can is attached only to the
front panel. This avoids deformation
of the box and consequent frequency
shift that would result from a move-
ment of the front panel if the can
were tied both to front panel and
chassis.

Following the oscillator (Fig. 3) is
the phase modulator followed by the
Class A isolation stage. A broad-
banded 6 AGT stage provides the neces-
sary power increase to drive the 6AQ5.
The 80-microhenry choke in the plate
circuit of the BAG7 (see L. in Fig. 3)
was chosen to resonate with the tube
and wiring capacitance at a frequency
of approximately 3.2 mc.

After the BAG7 stage is the first
6AQ5 multiplier stage. Its function is
to multiply the v.f.o. frequency by 2,
3, or 4. Any of these may be selected
by means of C.. (Fig. 3), controlled
from the front panel. When quadru-
pling to 10 meters the condenser is
practically all out. The result is a
broad-banded stage that requires very
little retuning when moving - from
285 to 29.7. The use of a slug-tuned
inductance allows setting the induct-
ance of the circuit to the correct value
for operation with the single 140 gpfd.
variable without excessive coil prun-
ing. This stage is followed by a sec-
ond 6AQ5 used as a driver, either dou-
bling or straight through. The circuit
arrangement utilizes the 829 grid tank
as a plate impedance and thus gains
in simplicity and ease of band chang-
ing.

Condenser C: (Fig. 4) should not be
overlooked since it balances the side
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of the 829 grid tank opposite the plate
capacitance of the 6AQ5 and tends to
equalize the drive on the 829 grids.

The two parasitic suppressors in the
plates of the 829 (Fig. 4) are good in-
surance and should not be left out. A
6Y6 is used to lower the screen voltage
on the final when keying the exitation
for c.w. The vpltage on the screen of
the 6Y6 follows the keying and is also
used to operate the 12ZAU7 multivibra-
tor for a keying monitor. The moni-
tor output will operate a small speak-
er or may be fed into the last audio
stage of the receiver.

C.wW. Click ElHmination

Condensers C,, and C.; (Fig. 3) form
a click-eliminating circuit that proved
effective, However, since overdriving
any final amplifier will produce clicks,
it is recommended that the drive to
the final should be limited to the re-
quired value to provide full output.

829 Ou Low Frequencies

A word of caution about low-volt-
age, high-current tubes on the lower
bands. If it is found that the maxi-
mum output does not correspond to
the minimum dip in plate current it is
an indication that the “Q" of the tank
is low. Additional capacitance is in-
dicated and this should be added
equally across the two halves of the

172 696 0S¢

St{FIG. 6)
6547

12ax7

J2AUT.

6AGQS'S

Sl {FIG.3)

€Y

829

V. F.0.

Ti (FIG. 6)

8i5

GAG?
12AT7{F.M, MOD)

83

124U7
{C.w. MON.)

204

TI(FIG. 7Y

Fig. 5. Top chassis view of the compact AM-NBFM transmitter. The physical arrangement per-
mits enclosing the transmitier in a single table-mounted cabinet. Contrels are easily accessible.

final tank condenser. Do not add it in
a lump across the tank coil unless
you wish to increase the power in
your harmonics.

Additional capacitance in the final
tank will be necessary on 80 meters.
The procedure is to add capacitance
and prune the coil to restore reso-

nance until maximum output occurs
at the dip. A 75-watt lamp forms a
convenient load and helps to locate
the maximum output.

From the photographs it will be
noted that shielding has been held to
a minimum. This was by necessity
rather than desire since the rig was

Fig. 6. Complete schematic and related parts list for the audic systems and meter switch connections.

RiR17—100.000 ofn, Y3 w. res. Cy,Co—8 pfd., 50 v. elec. cond. T,—60 w. modulation trans. (UTC VM-2)
R..R.—1000 olim, 1 w. res. Co~—.1 ujd., 400 v. cond. M—100 a. d.c. meter (with shunt to double
R—1 megohm, I w». res. Cs—8 ujfd., 4350 v. ciec. cond. reading when Sq is operated)
R,—270,000 ohim, 1 ». res. C—.001 pfd. mica cond. Ma—300 ma. d.c. meter
Ri—1 wmegohm pot. Co.C-,Cs—.01 pfd., 400 v. cond. 1—Crystal miike
Re—1 megohm, Vi w. res. Co—>50 aufd., 150 v. elec. cond. V,—68JI7 tube
Ry—200,000 ohm, Yy w. res. S, —D.p.d.1. toggle sw. Voa—12AX7 nbe
R;=—330,000 ohm, I w. res. S.—D.p.d.1. ceramic rotary sw. Ve—124U7 tube
Ry o—200,000 ohit, 1 w. res. S—D.p.de toggle or rotary sw. V,—815 tube
Ry R\g—270,000 ohim, YVa w. res. V.—0B2 tube
R, —22,000 ohm, 1 w. res. .
Rys—20,000 olim, 1 w. res. AUDIO FOR FM 0 FINAL
Ry4,R37—10,000 ofinr, I w. res.
Rye—3500.000 oliin, 1 w. res.
Ryy—4000 ohimn, 10 w. wirewonnd res. Vie
Rur—Meter shunt (value depends on meter 5.3 o - 172 12AU7]
used) | -
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“_)l. va '
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output agree.

(PART A)
829 GRID COIL DATA
60 1. #26 e., closewound. two 30, halves. % apart, 1” form

10 1. #24 e.. closewound. two 5-. halves. 3/16" apart. 1” form
6 t. #24 e., closewound, two 3-t. halves, 3/16” apart, 1” form

"oy
. 1

80 m.
40 m. 22 1. #24 e., closewound. 1” form
20 m.
15 m.
10 m. 6 1. #24 e, spaced to %
80 METER 829 PLATE COIL
B & W BVL.

Short out turns and add capacity until plate meter's dips and power
Then remove undesired turns.

(PART B)
FREQUENCY MODULATION DATA

form

OUTPUT 1ST 6AQ5 2ND 6AQS SW. §, (FIG. 3)
80 m. out straight through Position 2
40 m. out doubles Position 2
20 m. doubles doubles Pasition 1
15 m. triples doubles Position 1
10 m. quadruples doubles Position 1
Table 1. Specifications of coil assemblies along with details of NBFM operation.

built in an apartment without shop
facilities. The final grid coil is below
chassis for isolation, reducing shield-
ing problems. It can be changed
through a hole in the chassis.

The Audio Section

The audio section requires little
comment except for one or two fea-
tures. The 100,000 ohm resistor in the
grid of the 6SJ7 (Fig. 6) is a good
precaution in a compact transmitter
as it insures against r.f. pickup and

resultant feedback. The 12AX7 tube
is a twin-triode similar to the 6SL7
and the 12AU7 is similar to the 6SNT.
The negative voltage to which the
cathode resistors of the driver stage
are returned is adjusted to give the
correct bias voltage to the grids of the
815. It will be noted that the screens
of the 815 are regulated. This may
seem an unnecessary refinement but
a well-regulated screen supply is nec-
essary on this and similar beam power
tubes when running class AB- and the

Fig. 7. Schematic diagram of the power supplies used in the AM-NBFM transmitter.

FOR ANTENNA CHANGEOVER AND
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Ry, R.—270,000 ohm, 2 ». yes.

R+—10,000 oiim, 10 w». wirenound adj. ves.

R—5000 ohm, 10 w. res.

C[. Cg, C;, CG—.OOS I-t’d mica cond.

Cs. Ci, Cq, Cc—20 pfd., 450 v, elec. cond.

Cy, C19—8 ufd., 450 ». clec. cond.

Sy, Soy, S5—3.p.s.t toggle sw.

T\—Power trans. 600-0-600 ». @ 300 ma.; §
Y. @ 3 amps.; 6 v. @ 5 amps.

70 ALL HEATERS EXCLUDING
I
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ADJUST FOR =13V, ON
815 GRIOS

R4 C= TO 815 GRIDS

1
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T.—Power trans. 325-0-325 ». @ 150 ma.; 5
v. @ 3 amps.; 6.3 v. @ 5 amps.

RL—S.p.s.t. 6 ». relay a.c. coil

RL.—3-pole, s.t. 115 v. relay g.c. coil

SO.—Chassis type socket

CHy, CH,—4.5 hy, 200 ma. filter choke

Vi—83 tube

V.—5U4 tube

Vi—6X4 tube
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0B2 is a natural for the job. Only
with a well-regulated screen can the
maximum peak output be obtained.

Switches

8; (Fig. 7) is the power switch. S,
(Fig. 7) is the send-receive switch
and, when closed, makes available 115
volts a.c. on the octal socket at the
rear for use in operating the antenna
changeover relay and receiver silenc-
ing relay. S, (Fig. 7) is the calibra-
tion switch and is used for beating the
v.f.0o. with a received signal. 8, (Fig.
3) is used to bypass the first multiplier
for operation on 80 and 40 meters. S,
(Fig. 6) changes from AM to NBFM
phone operation. 8. (Fig. 6) removes
the screen voltage from the 815 and
shorts the modulation transformer
during c.w. operation. 8. (Fig. 6) is
the meter switch. 8, (Fig. 4) is the
“on-off’ switch on the c.w. monitor
pitch control.

Power Supplies

The power supplies (Fig. 7) are con-
ventional except perhaps the lack of
equalizing resistors across the two
series electrolytics in the filter. This,
it is realized, is a controversial point
and this is being tried as an experi-
ment. (Do not try leaving them out
if you are using paper condensers.)
The condensers should be the same
capacitance and of the same type and
brand.

Firing Up the Rig

When firing up this or any new
transmitter for the first time it is im-
portant to make a careful check for
spurious oscillations of any frequency.
A quick way to check the final is to
apply enough fixed bias (300 ohms in
the 829 cathode will do the trick here)
to hold the plate current within rat-
ings, remove the excitation and if no
rf. is observed you have been lucky.
Turning plate and grid condensers
through their ranges should produce
no grid current. A neon bulb held
near the tank while grid and plate
condensers are rotated through their
entire range will give a quick indica-
tion of oscillation. A wavemeter will
then serve to determine the frequency
of any r.f. present. If the spurious
frequency is near the operating fre-
quency more isolation between input
and output circuit (and possibly, neu-
tralization) is indicated. If the fre-
quency is in the v.h.f. region parasitic
suppressors of the type shown in this
circuit are indicated.

Low frequency parasitics should al-
so be suspected and they can usually
be detected as spurious carriers near
the operating frequency. Identical r.f.
chokes in plate and grid circuits some-
times cause these as well as a para-
sitic oscillation of the modulator stage.

The final check should be made with
a receiver with input shunted to pro-
duce about an S-9 signal. More signal
than this may cause the receiver to
generate spurious responses in itself.

It is necessary to use a calibrated

(Continued on page 108)
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WHY, STRATEGIC
AIR COMMUNICATIONS

By MAJOR GEN. F. L. ANKENBRANDT

Director of Communications, Headquarters, . S. Air Force

Groduated from the U. S. Military Academy in 1926 and com-
missioned second lieutenant of Signal Corps. Attended Sheffield
Scientific School at Yale University receiving his MS in 1927,
in June of that ycar reported fo Fort Monmouth where he served
in vorious capacities until he entered the compony officers’
course of the Signal School in September 1928, which he com-
pleted a year later. He subsequently served as an instructor in
chemistry and electricity ot West Point where he remained for
five years except for a short period of study af Columbia Uni-
versity. He held various commands during the war and in 1945
returned fo the United States to become air communications
officer at Alr Force Headquarters in Washington. He served
in other copacities ond received his present posi in 1947.

(S A SIS LA IS SIS S I

From take-off to **bombs awvay® —at

the flip of a switech—our giant

global air armadas are in constant

contaet with their headquarters.

N THE few years since the end of World War II the
development of an aerial concept of strategic national
defense has presented the public with a new family

of terms—terms that inspire visions of a shrinking globe
and suggest the elimination of boundaries previously
thought insuperable. The sonic barrier has been pene-
trated and supersonic speeds have been attained. We have
devised aerial tankers for in-flight refueling. We have
indirectly brought every spot on the globe within range of
USAF strategic bombers. Concepts of tactics and strategy
have necessarily been revised to ensure that new capa-
bilities are exploited to the utmost.

Central to the concept and to the revision of our strategy
is the super-bomber—the inter-continental land-based
bomber that can deliver its bomb-load from a base in this
country to an enemy-held target anywhere in the world.
This bomber can pulverize an industrial target; it can
support our Army; it can eliminate the source of an attack
directed against our Navy. It is a weapon new to the his-
tory of warfare, and unique in its application. The bomb-
load it carries spreads destruction beyond the capacity of
any other weapon. Its range is unrestricted. It introduces
problems previously unknown to military strategists and
tacticians. But the principles directing its use are as old
as warfare itself, because they are the principles of com-
mand and control. And command and control mean com-
munications.

It makes little difference to the commander of a strate-
gic air force where his command post is located as long
as he is in communication with the aircraft he dispatches.
The world, to him, is an onion and the vast distances that
face a land or sea commander are just so many hours—or
minutes-—in span. He can dispatch aircraft from a num-
ber of points in the world to far-distant targets with al-
most push-button ease—but when the aircraft are out of
sight of their bases, does he still have the command and
control that was exercised in making them airborne?

If he has good ground-air radio communications, his
command is extended directly to the aircraft in flight and
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he can redirect it to alternate targets or recall it to its
base at will. However, if the communication link to air-
craft in flight cannot be established or maintained, his
command ends the instant the aircraft becomes airborne
and the aircraft is committed irrevocably to the destruc-
tion of the target, regardless of suddzn political changes
that may make recall or diversion a matter of grim
urgency.

On paper, the problem of keeping the strategic air com-
mander in touch with his pilots is simple. To illustrate,
take a number of fixed points and draw a number of radial
lines in all directions at random. Draw another family of
lines across the radials at random to indicate the possible
flight paths of aircraft. The radials now are communica-
tions circuits. Let’s take a closer look at them.

Applying scale to our drawing, we find that the circuits
are from a few hundred to a few thousand miles in length.
We consult the frequency prediction charts furnished by
the Central Radio Propagation Laboratories and make a
series of calculations. The optimum working frequencies
will vary from about five to twenty megacycles depending
upon which circuit is selected, the time of day, and the
distance from the station. We select a_ freguency from the
five, eight, twelve, eighteen, and twenty megacycle bands
and send them out to the half-dozen or so ground stations
associated with the relay stations of the main point-to-
point communications axis.

Now that our frequency problems seem to be taken care
of, let's pause a moment and examine the ground plant.
Making a tremendous arc around the globe somewhere
between thirty and sixty degrees north are a number of
ground terminal stations that form the main line. The
circuits have a maximum capacity of 300,000 groups a day,
and associated with each radioteletype tape-relay facility
is a high powered ground-air station capable of transmit-
ting simultaneously on three of the five selected frequen-
cies. Modern, professionally engineered, and capable, the
lash-up seems foolproof enough and we turn with confi-
dence to an examination of the airborne terminal.

We walk along the ramp to an actual terminal, admir-
ing the sleek aerodynamic shape that looms higher against
the sky as we approach, our eyes search for the familiar
fixed-wire antenna and the fairlead with its trailing an-
tenna weight tucked tightly in the cup. But our eyes
search in vain. A closer inspection reveals no sign of insu-
lators or sky-wires.

A non-commissioned officer steps down a ladder from
the bomber and looks quizzically in our direction. “Ser-
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geant,” we ask, “where are the antennas?” The sergeant
gives us that look reserved for mere laymen and points at
the wing that seems to reach the vanishing point as we
scan the trailing edge for the hitherto invisible antenna
array. “I'm afraid that you'll have to point it out” we
say in embarrassment, and the sergeant signals us to fol-
low. We walk in his wake to the tip of the wings. “That’s
the insulator for the wing cap,” he says with a pitying
look.

“And that's the antenna?”

“There’s one just like it at the other end.”

“Mind if we go inside and look at the radio operator’s
position?"”

“It's all right I guess; anything special you want to
see ?”

“Yes,™ we reply as the radio operator sergeant leads the
way into the cavernous interior, “everything.”

The sergeant sits down at a table and moves a headset
fo one side. At the back of the table is a panel with a
collection of unidentifiable knobs and firmly attached to
the table is the usual radiotelegrapl key. “Well” he says
with a wave of his hand, “this is it.”

“But where is the transmitter and receiver?”

The crew chief says “In the wing though all you can
see is a tank that looks more like it holds gas or oil or
something. Doesn’t look like a radio set. Anyhow, it
works, wherever it is.”

We smile a little to ourselves as the sergeant goes on to
explain that the radio set and all of its immediate com-
plexities have been removed from the radio room and
stored in some remote portion of the aircraft. The main-
tenance section is responsible for keeping it a serviceable
set, but even so. the radio operator still has his hands full
handling his briefing folder (containing frequencies, prop-
agation data, schedules, and call signs) and the plain
business of getting a message through.

“I hear a rumor,” the sergeant tells us. ‘“that the long
hairs have cooked up a ‘black-box’ that will put me out of
business one of these days. Some gadget that prints the
message on a roll of paper—something simple enough for
the co-pilot to coperate.”

“I wauldn’t worry, sergeant,” we assure him, “we can
make ‘black-boxes’ do everything but use common-sense.
That's where the human element comes in.”

“Right,” says the sergeant; * ‘black-boxes’ can work
out problems that would take me weeks, but when a chan-
nel's jammed or the frequency predictions don't work out
just right the ‘black-box’ just quits. A sharp radio opera-
tor worf't quit until he’s got the message through.”

We leave the aircraft trying to absorb the effect of this
airborne terminal station on the probabilities of maintain-

Interior view of the Ground Controlled Approach equipment.

Skilled technicians repair the USAF's electronic equipment.

ing the chain of command between the Strategic Com-
mand and this bomber once it becomes a striking force.
The efficiency of this airborne terminal is certainly
far below that of the ground-air station with its high-
power, its high-gain directive antenna arrays, its di-
versity reception, and its surface-level operating condi-
tions. The airborne radio operator, encumbered with
clothing and protective devices against the cold and low
pressures of the sub-stratosphere (in case cabin pressures
are lost) certainly eannot be expected to come up with
the same degree of performance that another operator,
sitting at the control console of the ground-air station,
can. Furthermore, the airborne sergeant can’t entirely
free himself from certain anxieties over the hours that
he is airborne. The fatigue of his unrelieved attention to
his job mounts at a faster rate than that of the ground
operator who can say: “Hey, Joe, take my position for a
minute, I wanna run over and getta cuppa coffee.”

We can't .escape the fact that the airborne operators
of our strategic bember force loom up as the single ele-
ment in the whole chain that must come through with
perfect performance against heavy odds. But now that we
are acquainted with the problem and the mechanisms in-
volved, let’s look at the conditions that the airborne ser-
geant will have to surmount before he can assure us that
the command line is intact.

Because of the distances involved, he must use frequen-
cies from the congested—and somewhat irresponsible
high frequency band. The properties of the band permit
us to make an educated guess as to what frequencies will
be the most suitable for a given path at various times of
day and night. However, when we consult the ‘‘Berne
Book"” to see what other countries may be using our
choice of frequencies, and monitor the channel for a first-
hand survey of users, the call signs we hear somehow or
other don't coincide with Berne listings. The conviction
dawns on us that at some other point in space, where we
have no monitoring stations the interference pattern may
be substantially different.

A glance at the world map and its present political di-
visions is proof enough that large land masses of the
world under a single political philosophy can only be con-
trolled by high-powered ground point-to-point radio com-
munications circuits. Industrial developments require
high-traffic-capacity communications, and when that na-
tion is at war the civil and military communications re-
quirements will exhaust almost every communications
channel in the high frequency band. Even though certain
countries may not subscribe to international agreements,
in peacetime, at least, they must operate their circuits on
a “live-and-let-live” basis or there will be hopeless con-
fusion.
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Not only are the big powers a source of congestion. A
host of smaller nations have been urged to develop, and
the United States has provided them with high-frequency
radio communications and broadcasting equipment, and
we have seen to it that they have frequencies for its use.
Furthermore, the vast quantity of radio frequencies re-
quired for the United States military forces in all parts of
the world will further burden the capacity of the high fre-
quency band in providing usable channels.

As a mitigating factor to the apparently hopeless situ-
ation, a further study of the radio propagation charts
shows that if a number of stations throughout the world
are transmitting simultaneously on the same frequency
(which they certainly are) they will not necessarily be
all heard at a given point at the same time. Short-wave
listeners and radio amateurs can verify this phenomenon.
It is not at all unusual to hear a radio amateur say:
“That’'s funny—last night at this time the Aussies were
booming in, now all I can pick up is South American sta-
tions.” These anomalies of the high-frequency band are
in our favor, though one can be certain that some inter-
ference can be anticipated. Our ability to work through
that interference will depend' upon the personal skill of
the airborne operator and the quality of the receiving
cquipment he operates.

If he can get his own signal just a few hundred cycles
away from the interference (depending upon its modula-
tion or bandwidth) he can slice away the signal com-
pletely. Except for outright jamming, he has a good
chance of getting a message out of the hash that meets his
ear when he switches to a new channel and listens out
for his call sign.

Let us now follow through on a mission and see how
well the system works.

Let us imagine that unannounced aggression has com-
mitted us to war and a message from the Joint Chiefs of
Staff arrives, directing that proper measures be taken by
the Strategic Air Force conimander in carryving out an
effort to insure our defense and end the aggression. Simul-
taneously, from a number of vastly separated points
bombers must take to the air and fly to targets in the
enemy’s heartland and on his perimeter. The first bomb
release is four hours away.

At this instant a flash message is delivered to the com-

Exterior view of the Ground Controlled Approach equipment.
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mander. A country in alliance with the aggressor has
broken its ties with the enemy power in the face of
botential bombing attacks, and all targets within its
borders must be immediately deleted from the current
list of priorities. On the situation map is a steadily
lengtheninig line reaching from the base from which our
counter attacking planes were launched to the industrial
capital of the now unshackled country. Slicing through the
sub-stratosphere, and closing in rapidly upon this coun-
try that has sued for peace, is an aircraft capable of in-
describable harm unless it is diverted or recalled.

A diversion message with “FLASH” precedence is
placed on the main communications axis and addressed to
the aircraft. The message is converted to perforated tape
and is transmitted outward along the main line from
tape-relay station to tape-relay station, branching off to
a ground-air facility at key points where it is passed to
the operator on duty.

A ground operator takes the message from the hands
of the supervisor. When he sees the precedence, the paper
suddenly feels hot to the touch. Ie clips it in front of his
position and hurriedly consults the frequency plan that
was transmitted with the mission order a few minutes

The plotting board at the USAF Radar Approach Control center.

earlier and presses a lever on the intercom. “Hey, Joe—
Charlie—get this!'-—put transmitters four, five, and seven
on the antenna that covers zone ‘B.” This is it!"

He dials the three transmitters in on frequencies that
for the next two hours the airborne operator will be
guarding in succession, and starts transmitting the call-
sign followed by the message. He repeats, and repeats
again. When transmission has been completed the ground
operator logs the message and listens out. In a minute or
so he will be able to hear another ground operator re-
peating the transmission from a point a little further
along the axis of communications.

On the mission, in the aircraft, the airborne operator
is keeping an eye on the clock for frequency changes in
accordance with his briefing chart. As he makes his first
shift at the appointed time, he hears his call sign deep
down in the “hash.” He rapidly shifts back to his previous
frequency and can barely make out his signal in the
noise. He shifts up again to the previous channel and
turns his receiver to “sharp” reception. He fishes around
a moment then hears his call-sign coming in loud and
clear.

He copies the message the first time over and waits for
the repeat to verify the text and the authentication. He
consults his code book. No, (Continued on page 154)
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Over-all view of the
""Multi-Max" beam. The
author has contacted
98 countries with it,

Covers both 10- and 20-meter hands. In one year, using

@ 100-wwatt transmitter, 98 countries harve been worked.

NE of the most serious objec-
0 tions to the use of parasitic ar-
rays has been the fact that this
type of antenna is essentially a one-
band affair. In spite of this limitation
its obvious advantages have caused its
wide acceptance by the amateur. Many
attempts have been made to overcome
this limitation, some with consider-
able success.

The antenna system described here-
in uses a principle of operation which
eliminates the necessity for mechan-
ical switches or “black boxes.” In ad-
dition, this antenna system can be de-
signed to operate on any number of
bands which need not be harmonicaily
related.

The frequency sensitive circuit used
to control the element lengths in this
design is the familiar parallel resonant
circuit. Such ‘“‘traps” have been used
extensively by amateurs in preventing
BCI, and their use in series with an
antenna has been suggested by Ter-
man for multi-band reception.

The theory of operation of the
“Multi-Max” is simplicity itself at the
design center frequency. At other fre-
quencies the operation is much more
difficult to predict.

The familiar dipole (see Fig. 1A) is
the old standby and its performance is
taken as the standard of antenna com-
parison.

If the insulators at the ends of
the dipole of Fig. 1A are replaced
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by high “Q” parallel circuits of L and
C which are resonant at the resonant
frequency of the dipole as in Fig. 1B,
the operation of the dipole will be un-
impaired at the resonant frequency.
The reason for this is apparent from
Fig. 6. We see that at F. the parallel
circuit presents a very high impedance.
The value of this impedance is QX
or QX If the “Q” is high and X, or X.
is high the circuit will work very well
as an insulator at F'.. If, however, the
dipole is excited at a frequency other
than F'; the parallel circuit becomes re-
active as shown in Fig. 6, and the
value of the impedance is reduced.
Fig. TA shows the equivalent circuit
of the antenna above resonance and
Fig. 7B shows that below resonance.
A practical dipole for 10 and 20 meter
operation is shown in Fig. 7C.

At 29 mec. this antenna operates as
an ordinary dipole with the “traps”
serving as insulators. Over the limits
of the 10-meter band no detrimental
effects were observed. When excited

Fig. 1. (A) A standard dipole antenna. (B)
A two-band dipole for ham band operation,
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By
C. L. BUCHANAN,
WiDZZ

at 20 meters the impedance of the
traps is quite low and is inductive.
The lengths of antenna beyond the
traps is adjusted to cause the antenna
to resonate at this frequency. As seen
from the dimensions, the total length
of the antenna is considerably shorter
than normal due to the series induct-
ance of the traps. The center im-
pedance of this antenna is not appreci-
ably different than that of an ordinary
dipole.

If ordinary condensers were used in
the trap circuits, a weather-proof en-
closure and a strong mechanical sup-
port would be required. It is also
necessary that the voltage rating of
the condenser be very high since with
any appreciable power the voltage at
the end of a dipole antenna is quite
high. These requirements were met
by constructing the high frequency
section of the antenna of large dural
tubing and the low frequency exten-
sions of small tubing with an insulat-
ing bushing between them. The induc-
tor is connected across the bushing by
metal clamps. The resonant frequency
of the trap is adjusted by moving one
of these clamps, causing the coil to
lengthen or shorten. The mechanical
construction of a practical trap for 10
meter operation is shown in Fig. 2.

The capacitance across the bushing
is approximately 25 upfd. and the “Q”
of the trap at 30 megacycles is over
300. The effective resistance of the
coil at resonance is, therefore, several
megohms and the insulation is suffi-
cient for operation at several thou-
sand volts. The coil consists of 5 turns
of % inch copper tubing approximate-
ly 3 inches in diameter and 3 inches
long, mounted concentric with the ele-
ment as shown. The polystyrene bush-
ing is extended beyond the large size
tubing to provide a long surface leak-
age path. When assembled, a gener-
ous coating of silicone compound was
used to protect the surface of the
plastic against crazing, and to prevent
the entrance of moisture into the
spaces between the tubing and the
bushing. The end of the large tubing
was slit with a hack saw so that when
the inductance clamp is tightened the
bushing is securely held in the end of
the tubing. The small tubing was
pressed into the bushing which had
been reamed to exact dimension. The
dipole shown in Fig. 7C used the traps
shown in Fig. 2. This dipole was tested
on both 10 and 20 meters and com-
pared on each band with a dipole cut
for that band. No measurable differ-
ence could be found.

Having developed the technique of
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working with multi-frequency dipoles,
a parasitic array was built to test the
operation of such dipoles as parasit-
ically-excited elements. Since the pre-
vious antenna used for 10 meter opera-
tion at W3DZZ was a four-element,
wide-spaced parasitic array, it was
decided to make the new antenna a
four-element array too. Since, how-
ever, the element spacing on 20 me-
ters would be electrically only half as
great as that on 10 meters, it was
decided to use only three elements on
20 meters. Previous experimental re-
sults have shown that little additional
gain is obtained by using two directors
spaced at one-tenth wavelength inter-
vals over a single director spaced two-
tenths from the driven element. The
spacing decided upon was: Reflector
spaced .3 wavelength from the anten-
na, one director spaced .2 wavelength
from the antenna while the second di-
rector is placed .2 wavelength from
the first director on 10 meters. On 20
meters this spacing becomes .15 wave-
length from reflector to antenna and
.2 wavelength from antenna to the
director. The calculated impedance
of such an array is about 15 ohms on
each band.

The boom for the array was con-
structed of two 12-foot lengths of
21, inch dural tubing spliced together
by a 20-inch length of the same ma-
terial. A 3 inch slit was cut from
this piece which allowed it to be col-
lapsed sufficiently to be forced into
the ends of the 12-foot sections. If
the width of the slot is accurately
maintained a very strong splice can be
obtained. The forward director and
the reflector were mounted by cutting
a hole through each end of the boom
and inserting the element into the
boom. A bolt through the joint secure-
1y holds the element in place. The
hole through the boom must be ac-
curately made to hold the element at
right angles to the boom. In order to
preserve the strength of the boom,
the driven element and the first direc-
tor were mounted by means of ma-
chined collars constructed as shown
in Fig. 3. The element is lteld in place
by “U" bolts.

Each of the elements is made of four
sizes of tubing as shown in Fig. 4 ex-
cept, of course, the 10 meter first di-
rector, which consists of a 12-foot sec-
tion of % inch diameter dural tubing
with % inch inserts in each end.
When completely assembled the an-
tenna weighs only 37 pounds.

Tuning the Beam

Tuning and adjusting the beam was
done in three steps as follows:

1. Adjust the 10 meter array with
no traps or extensions.

2. Adjust the traps.

3. Adjust the 20 meter array.

For tuning purposes the beam was
set up on a 20-foot “A” frame mast
with a hinged arrangement so all ad-
justment could be made from the
ground. Such an arrangement allows
‘tuning the antenna at a considerable
height and still affords the safety of
working on the ground all of the time.

December, 1950

138" 0.0.

LPOLYSTYRENE

COIL CONSISTS OF 5 TURNS 3"1D_THE
SMALL TUBING EXTENDS 2° INTO THE
LARGE TUBING FORMING COND. OF 25 pufd.

Fig. 2. Practical trap circuit for antenna applications. The length of the coil
is adjusted to resonate the trap to the cemter of the ten meter amateur band.
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Fig. 3. Mechanical details of element clamp.
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Fiqg. 6. Impedance of parallel tuned trap.
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Fig. 4. Construction details of elements. f'W KW
All of the tubings used have .049” walls. l l
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Fig. 7. Equivalent circuit (A) above reso-

Fig. 5. Details of the temporary support nance, and (B) that below resonance. (C)
which is used to facilitate the tuning. A practical ten and twenty meter dipole.

Close-up view of the "T" match section of the antenna. Loading coil is also visible.
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I

ELEMENT LENGTHS I
REFLECTOR — L!1516'8" L2s230'9"
ANTENNA——LI=16'3" L2s 29' 3°

DIR. NO. | ——LI=15'6"

DIR. NO,2——LI=Id'8" L2s27'9"

Fig. 8. Delails of the "Multi-Max” beam.

A rough idea of the construction can
be gleaned from Fig. 5. The hinge
should be located just below the cen-
ter of gravity of the antenna and
the pipe mast combined, in order that
the antenna will be entirely stable
in the lowered position. The antenna
can be lowered by merely swinging
the bottom of the mast away from
the “A” frame with a tie rope to keep
it from swinging out farther than
necessary.

The actual adjustment of the ele-
ment lengths is greatly facilitated if
a set of tuning gadgets such as those
shown in Fig. 9 are used.

The sliding joints must work
smoothly so the springs can force the
element extensions back out after
having been drawn in. The control
line may be brought over suitable
pulleys to end in a loop. A board
should be secured to the pipe mast
near the bottom and a series of nails
or pegs driven in at about 1l-inch in-
tervals. The loop in the control line
can then be hooked over the proper
peg. The tuning procedure is to pull
the control line down until the tun-
ing indicator used shows that the
point of maximum gain (or attenua-
tion) has been passed, and then re-
lease the line slowly and repeat until
the exact point is found. Other varia-
tions of this idea will no doubt sug-
gest themiselves to the reader. If
necessary, the control line can be
fastened directly to the end sections
of the elements without the spring
and clamps. The tuning system then
will work in only one direction, but if
the indicator is watched carefully, one

or two trials will permit an accurate
determination of the proper length.

The beam was set up without the
traps or 20 meter extensions. A test
dipole was set up about four wave-
lengths away from the antenna and
at the same height. A crystal diode
was inserted in the center of this di-
pole with an r.f. choke from each side
of the crystal to the end of a 75 ohm
transmission line. The transmission
line extended from the test dipole to
a point near the beam where it ter-
minated in a d.c. meter. Any low
range d.c. meter can be used for this
purpose, but some means will be re-
quired for shunting the meter when
testing for forward gain since other-
wise the range of the meter will be
inadequate. Better still, one of the
meters from the antenna switching
unit of the command sets can be used.
These meters are calibrated to read
r.f. current with an external thermo-
couple. It is interesting to note that
the scale on this instrument is linear.
With the thermocouple removed the
meter becomes a logarithmic d.c. am-
meter with a full scale current of 6
ma. Used in a test setup as described
the meter will read approximately
linear in db. with a scale factor of
around 3 depending on the charac-
teristics of the line and the dipole and
crystal used. The scale factor is easi-
ly checked by making two readings
at different power levels. The 30 db.
range is ideal for such tests.

The beam was fed through a length
of 75 ohm twin lead “T" matched to
the driven element. No special precau-
tions were taken to get a correct
match, but rather to get sufficient pow-
er into the antenna. With the antenna
pointed toward the test dipole the ele-
ments were adjusted one at a time for
maximum reading on the logarithmic
meter. After all the elements had been
adjusted, they were rechecked twice to
eliminate errors caused by retuning
the second element after the first one
had been set, ete. It is suggested that
the first director be adjusted first
since it is the more critical as far as
forward gain is concerned. After this
procedure was completed, the beam
was reversed to point directly away
from the test dipole. Each element
was then readjusted for minimum
back radiation. The length of each
element was carefully noted during
these adjustments and it was found
that there was very little difference in
the adjustment for maximum forward
gain and that for minimum backward
radiation. Slight changes in the re-
flector length had very little effect on
the forward gain but had a consider-

Fig. 9. Mechanical details covering the device used for tuning the antenna elements.
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able effect on the backward radiation.
The front-to-back ratio of the array
at 29 mc. was almost 30 db.

The 10 meter section of the antenna
was now finished and ready for the
assembly of the traps and extensions.
The traps were tuned by assembling
them on short pieces of tubing and
adjusting the length of the coil until
the resonance point, as measured by
a grid dip meter, was exactly 29 mec.
In the process each coil was numbered
and its length noted when the trap
was resonant at 28.9 me. 29.0 mc,, and
29.1 mc. When this process was com-
pleted for each trap, ali the traps were
assembled on the 20 meter extensions.
With the beam stili energized on 10
meters, the 20 meter extensions with
their associated traps tuned to 29.0
mc. were added, one at a time, to the
adjusted 10 meter beam. Surprisingly
enough the addition of these traps and
extensions had no noticeable effect on
either the forward or backward radia-
tion, or on the loading of the beam.

The beam was now energized on 20
meters and the tuning procedure re-
peated in the same manner as for the
10 meter section. The front-to-back
ratio on 20 meters was higher than
that for 10 meters, probably due to
the closer reflector spacing. The length
of the elements at 20 meters was con-
siderably shorter than normal due to
the series inductance of the traps at
this frequency. The antenna was again
excited on 10 meters and no change
in the beam patterns or gain was
noted. The final dimensions are shown
in Fig. 8 with the “finished product”
shown in the photograph.

During the adjustment the SWR on
the feedline was not known since no
attempt had been made to adjust the
match. A plot was now made of SWR
vs “T"” match length for each band.
The two curves crossed each other at
a SWR of 14:1 with a length of 106
inches. This was not considered too
high for use and it eliminated the
necessity of constructing a complicated
matching network. The patterns were
rechecked on both bands to make sure
that the “T"" match adjustment had
not upset the adjustment of the beam.
No such effect was observed.

When adjusting a “T"" match, the
matching section should be made of
telescoping tubing in order to prevent
any of the tubing from extending be-
yond the clamps. If this is not done
the reactance of the short length of
tubing beyond the clamps will be re-
flected back into the system. If at the
end of the adjustment, these lengths
are cut off, the SWR will change.

General Details

The appearance of the antenna is
more conventional than might be ex-
pected. The traps are hardly visible
from a distance and the element sag
is no worse than in a regular 20
meter beam.

Operation of the antenna at fre-
quencies between the two “fundamen-
tal” frequencies is of interest. If, for
example, the excitation frequency is

(Continued on page 73)
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4 Pages of TEST EQUIPMENT

at prices every serviceman can afford!

MONEY BACK?

Every single unit described on this and the fol- unit or units you select and try them out for 10
lowing pages is offered on a strict "money- days. If not completely satisfied—return for
back-if-not-satisfied-basis.”" No if's—no but's refund in full. No explanation necessary. You
—no maybe's. Simply sénd your order for any are sole judge.

GUARANTEE?

Every instrument sold by us is covered by a one-year guarantee.
Guarantee registration card is included with shipment.

KITS?

[ ]
We have discontinued advertising TEST EQUIPMENT in Kit form. The units offered on these 4 pages are com-
pleted instruments, NOT KITS! Every model is factory-wired, calibrated and ready to operate.

TUBE TESTERS

important Note: The two models described below include slip-on portable
hinged covers. This is a very desirable feature in Tube Testers because
the multiple switches used on such units indicate properly only when
clean. The slip-on covers insure long life because the front panel, includ-
ing all switches, is fully protected when the instrument is not in actual use.

THE NEW MODEL 247

Check octals, loctals,
bantam jr.. peanuts,
television miniatures,
magic eye, hearing aids,
thyratrons, the new
type H.F. miniatures,
etc.

Features:

A% A newly designed ele-
A ment selector switch re-
4 duces the possibility of ob-
solescence to an absolute
minimum.

Y When checking Diode,
Tricde and Pentode sec-
tions of multi-purpose
tubes, sections can be test-
ed individually. A special
isolating circuit allows each
section to be tested as if it were in a separate envelope.

% The Model 247 provides a supersensitive method of checking
for shorts and leakages up to 5 Megohms between any and all
of the terminals.

% One of the most important improvements, we believe, is the
fact that the %-position fast-action snap switches are all num-
bered in exact accordance with the standard R.M.A. numbering
system. Thus, if the element terminating in pin No. 7 of a tube
is under test, button No. 7 is used for that test.

Model 247 comes complete with

new speed-read chaort. Comes
housed in hondsome hand-rubbed
oak cabinet sloped for bench use.
A slip-on portoble hinged cover

NET is indicated for outside use. Size:
10%" " xBYa""x5%4",

DEPT. RN-12, 98 PARK PLACE

December, 1950

TO ORDER—TURN TO PAGE 72 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

SUPERIOR'S NEW MODEL TV-10

v Tests all tubes including
4,5, 6, 7, Octal, Lock-in, Pea-
nut, Bantam, Hearing-Aid,
Thyratron, Miniatures, Sub-
Miniatures, Novals, ete. Wil
also test Pilot Lights.

Y Tests by the well-estab-
lished emission method for
tube quality, directly read on
the scale of the meter.

S Tests for 'shorts” and
"leakages" up to 5 Megohns.
% Uses the new self-cleaning
Lever Action Switches for in-
dividual element testing. Be-
cause all elements are num-
bered according to pin-num-
ber in the RMA base num-
bering system, the user can instantly identify which element is
under test. Tubes having tapped filaments and tubes with fila-
ments terminating in more than one pin are truly tested with the
Model TV-10 as any cf the pins may be placed in the neutral
position when necessary.

% The TV-10 does not use any combination type sockets. fnstead
individual sockets are used for each type of tube. Thus it is im-
possible 1o damage a tube by inserting it in the wrong socket.
¢ Newly designed Linz Voltage Control compensates for varia-
tion of any line voltage between 105 Volts and 130 Volts.

Y Free-moving built-in roll chart with complete data on all tubes.

The Model TV-10 operates on 105-
130 Vol* 60 Cycles A.C. Comes
housed in @ beautiful hand-rubbed

ook cabinet complete with port- NET
able cover.

NEW YORK 7. N. Y.
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BUY WITH CONFIDENCE!!

WE KNOW THE PRICE IS UNBELIEVABLY LOW...

But that's not alll In addition, this finely engineered
instrument provides a degree of accuracy never be-
fore attained in a unit selling for even double this
price. Furthermore—in desigring this unit, we took
advantage of every recent improvement in com-
ponents. For example, by using slug-tuned coils,
we are able to efficiently adjust each instrument for

perfect accuracy. This feature will also enable you to
recalibrate the model 200 pericdically without having
to return it to the factory. The use of a Noval tube
(the 12AU7} with its extremely low inter-electrode
capacity enabled us to reach a higher frequency range
than was heretofore possible in a unit of this type.

THe NEw MobEL 200 AM and FM

SIGNAL GENERATOR

The Model 200 operates on 110
Volts A.C. Comes complete with
output cable and operating in-
structions.

SPECIFICATIONS
* R.F. FREQUENCY RANGES:

* MODULATING FREQUENCY:

100 Kilocycles to 150 Megacycles.

400 Cycles. May be used for modulating the

R. F. signal. Also available separately.

* ATTENUATION: The constant impedance attenuator is isolated from the oscillating
circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance
reduces losses in the output cable.

* OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower buffer tube.

Frequency stability is assured by modulating the buffer tube.
* ACCURACY: use of high-Q permeability, tuned coils adjusted against 1/10th of 1%

standards assures an accuracy of 1% cn all ranges from 100 Kilocycles to 10 Megacycles and
an accuracy of 2% on the higher frequencies.

* TUBES USED:

NET

}2AU7—COne section is used as oscillator and the second is modulated

cathode follower, T-2 is used as modulator. 6C4 is used as rectifier.

TO ORDER—TURN TO PAGE 72 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RN-12, 98 PARK PLACE, NEW YORK 7, N. Y.
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MONEY BACK GUARANTEE!!

superloR's AN ACCURATE POCKET-SIZE

new model 770

VOLT-OHM MILLIAMMETER

{SENSITIVITY: 1000 OHMS PER VOLT)

Y Housed in round-cornered, molded case.

FEATURES

% Compact-measure 34" x 5% x 214",

Y Uses latest design 2%, accurate | Mil.
D'Arsonval type meter.

Y Same zero adjustment holds for both resistance
ranges. It is not necessary to readjust when
switching from one resistance range to an-
other. This is an important lime-saving fea-
ture never before included in a V.O.M. in this
price range.

% Beautiful black etched panel. Depressed let-
ters filled with permanent white, insures long-
life even with constant use.

The Model 770 comes complete with self-con-

tained batteries, test ieads and ali operating in-
2 RESISTANCE RANGES:
0—7.5/15/75/150/750/1500 VOLTS

0—500 OHMS 0—I MEGCHM
SUPERIOR’S

new model ’670 SUPER-METER

A COMBINATION YOLT-CHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS
SPECIFICATIONS: INDUCTANCE: 1.75 to 70 Henries 35 to 8,000

structions.
SPECIFICATIONS
& A.C. VOLTAGE RANGES: 4 D.C. CURRENT RANGES:
0—15/30/156/300/1500/3000 VOLTS 0—16\'3'{5'5/'50 MA. 0—I.5

6 D.C. VOLTAGE RANGES:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/
7.500 Yolts
A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000

Henries
DECIBELS: —I0 to 418 410 to +38 4-30
to +58

Volts
. ADDED FEATURE:

OI;BS(IJJT\'IO\L?LTS. Bt IRfEnfl=n el ey The Model 670 includes a special GCIDOD BAD
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to I.§ scale for checking ;’:: ety @ el

Amperes .
RESISTANCE: 0 fo 500/100,000 Ohms 0 to tential of 150 Volts.

10 Megohms The Model 670 comes housed 4
CAPACITY: .001 fo .2 Mfd. .I to 4 Mfd. in & rugged, crackle-fin-

ished stsel cabinet com-
plete with test leads and
operating instructions. Size

[Quality test for electrolytics)
REACTANCE: 700 to 27,000 Ohms 13,000
Okms to 3 Megohms Sl x 71" x 37

20,000 "I MULTI-METER
<" TELEVISION KILOVOLTMETER

NET

SUPERIOR’S

new model T¥-20

SPECIFICATIONS ADDED FEATURE:
® 9D. C. VOLTAGE RANGES: (At 20,000 ohms per Yolt) The Model TV-20 includes an Ultra
0-2.5/10/50/100/250/500/ 1,000/ 5,000, 50 000 VYolts High Frequency Voltmeter Probe.
® 8 A. YOLTAGE RANGES: (Af 1,000 ohms per Volt) A Silicon Y. H. F. Diode together
0-2.5/1950/100./250/500/ | 000/5 000 Volts with a resistance capacity network
® 5D. C. CURRENT RANG provides a frequency range up to
0-50 Microamperes 1,000 MEGACYCLES. When plugged
0-5/50/500 Mllllamperes inte the Model TV-20, the V. H
0-5 Ampere Probe converts the unit into a Nega-
e 4 RESISTANCE RANGES: tive Pea!(-Readlng H. E. Yoltmeter
0-2,000/20,000 chms 0-2/20 Megohms yhich will measure gain and loss
® 7 D. B, RANGES: (All D. B. ranges based on in all circuits including F. M. and

ODb = | Mv. into a 00 ohm line) T. V.. check capacity and impe-

— dance; test efficiency of all oscilla-
+ g:g I ;g gg 1 gg :g 1 22 g: for cnrculfs measure band-width of
+220n+36db + 48 to + 62 db »M.and T. V.: etc.
+ 28 to db

® 7 OUTPUT VOLTAGE RANGES:
0 to 2.5/10/50/100/250/500/1,000 Yolts

The Model TY-20 operates on self-contained batteries. Comes housed in beautiful
hand-rubbed oak cabinet complete with portable cover. Built-in Hugh Volfage Probe.
H. F. Probe. Test Leads and all operating instructions. Measures 415" x 10Vz" x 115",
Shipping Weight 10 lbs.

TO CRDER—TURN TO PAGE 72 FOR RUSH ORDER FORM

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE DEPT. RN-12 NEW YORK 7, N. Y,

‘39

December, 1950 71

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

swperiorsmodel 412 QIESNIAL TRACER

THE WELL KNOWN MODEL CA-12 IS THE ONLY
SIGNAL TRAILER IN THE LOW PRICE RANGE
INCLUDING BOTH METER AND SPEAKER!!!

SPECIFICATIONS

H Comparative Intensity of the signal is read directly on the meter—quality of
the signal is heard in the speaker.

% Simple to Operate~—cnly one connecting cable—no tuning controls.
Y Highly Sensitive—uses an improved vacuum-tube voltmeter circuit.

% Tube and Resistor Capacity Network are built into the detector probe.
v Built-in High Gain Amplifier—Alnico ¥ Speaker.

J Completely Portable—weighs 8 pounds—measures 515" x 614" x 9”.

MODEL CA-12 COMES COMPLETE WITH ALL LEADS AND s 95
QPERATING INSTRUCTIONS

Superior's new model TV-30

TELEVISION SIGNAL GENERATOR

ENABLES ALIGNMENT OF TELEVISION |I. F. AND FRONT ENDS WITHOUT
THE USE OF AN OSCILLOSCOPE!

Built-in modulator may be used to modulate the R. F. Frequency, also to localize
FEATURES the cause of trouble in the audio circuits of T. Y. Receivers.

Double shielding of oscillatory circuit assures stability and reduces radiation to absolute minimum.
Provision made for external modulation by A. F. or R. F. source to provide frequency modulation.

All I. F. frequencies and 2 to 13 channel frequencies are calibrated direct in Megacycles on the
Yernier dial. Markers for the Video and Audic carriers within their respective channels are also
calibrated on the dial.

Linear calibrations throughout are achieved by the use of a Straight Line Frequency Variable Con-
denser together with a permeability trimmed coil.

Stability ascured by cathode follower buffer tube and double shielding of component parts.
SPEC'F'CAT'ONS Frequency Range: 4 Bands—No switching; 18-32 Mc., 35-66 Me.,

54-98 Mc., 150-250 Mc.
Audio Modulating Frequency: 400 cycles {Sine Wave). Atenua-

tor: 4 position, ladder type with constant impedance control for
fine adjustment. Tubes Used: éC4 as Cathode follower and mod-
ulated buffer. 6C4 as R.F. Oscillator. 65N7 as Audio Oscillator
and power rectifier.

Model TY-30 comes complete with shielded co-axiaf lead and all
operating instructions, Measure 6" x 7" x 9°. Shipping Weight N E T
0 |bs.

'------------------------------------------V‘
I GENERAL ELECTRONIC DISTRIBUTING CO. [ |
I DEPT. RN-12, 98 PARK PLACE. NEW YORK 7. N. Y. B
RUSH I GENTLEMEN: ]
ORDER | PLEASE RUSH THE MATERIAL LISTED BELOW: |
I - - e B —
FORM ! QUANTITY MODEL PRICE :
I RS - o - |
[ | [ |
—_ | —
cuT I ' [ |
ouT | - [ [ |
| — |
ND |
A [ | | — [ |
MAIL —— _ ' 1
TODAY! : TOTAL :
ey [Payment in Full Enclosed) B Beinin e {Deposit Enclosed—Ship Balance C.0.D.) ]
SHIP TO: :
INAM e £ o ) T ok 8 hew: AT S Al Ao 6 & et W) e im0 B o S F Bt KT P s e o e e 1
NG d 6 ST Ao A A A e Lt A Wi 7 o A Rl s § b el i AT A P 2 PO A Wl A P s 1 B :
] iy Jess ey o smrwnls mlses b e ko oy e Mot vy Zone. .. ....... SHa 16 rpe iy desmen g bl gl A e e ]
" [ N B R _ B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B | Ll
72 RADIO & TELEVISION NEWS
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Dueo-Band Anienna ‘
(Continued from page 68)

decreased starting at 29 me. the di-

pole proper becomes too short. At the |

same time, however, the trap imped-
ance is reduced and begins to be in-

ductive. At some lower frequency the |

inductance of the trap and the react-
ance of the 20 meter extension offset
the foreshortening of the dipole and
the system again becomes resonant.
By proper choice of the element size
and the LC ratio of the traps, the fre-
quency of this resonance can be caused
to fall in the 11 meter band. The an-
tenna described here works well in

this band although the front-to-back |

ratio suffers appreciably. To correct
the front-to-back ratio on this band
without spoiling it on the other bands
would probably require the use of dif-
ferent LC ratios in the various ele-
ments. It would probably help also if
the first director was made a two-band
element like the others. This, of
course, would immediately make the
problem of matching more difficult.

The circuits of Fig. 7 indicate that
this type of antenna has certain broad-
band characteristics. In practice the
antenna has worked well over the
entire 10 and 20 meter phone bands
and no other check on this factor has
been made.

Since the antenna was intended to

radiate on 10 meters, it was feared |

that radiation on this band when work-
ing in the 20 meter band might be

excessive. Strangely enough, this has |

not been found to be true. The ex-
planation apparently is that harmonics
are generally coupled into the antenna
system capacitively. In this antenna
system the feedline is a low impedance
to the second harmonic as well as the
fundamental, and therefore the energy
getting into the antenna through these
stray capacitances is less than with
the normail 20 meter antenna where
the feedline impedance is high at the
second harmonic.

Operation

The antenna was mounted on a 40
foot windmill tower and fed through
120 feet of 75 ohm twin-lead. No an-
tenna tuner was used and no difficulty
was experienced in loading it on either
band when link-coupled to the final
amplifier. The transmitter was the
old 100 watt standard—push-pull 807’s.

The antenna was put into operation
a few days before the DX contest in
March, 1949. In eight hours of opera-
tion on 10 meter phone (during the
contest)}, 47 contacts were made with
17 countries. After the contest was
over operation on 20 meters was tried.
The results were equally good on this
band. In approximately one year of
operation 98 countries have been con-
tacted, mostly on 20 meter phone.

It should be understood that this
antenna is no better on either band
than a similar single-band beam de-
signed, constructed, and adjusted, with
equal care. B3

December, 1930

ASTATIC IS FIRST IN PERFORMANCE
FIRST IN CABINET STYLING

Booster Model BY-1
List Price $32.50

12
13
14

Note these
Quality Features
1

Mallory Inductuner for
continuous variable tunina.
High gain. very uniform oa both
high and low channels,
Simplified controls—single tun-
ing knob with continuous tuning
throuzgh both TV and FM bands.
Bard width adequate over
entire range.

Low noise design and
construction,

No shock hazard to user.
Off-on switch for easily cutting
in and out of circuit.

Selenium rectifier.

Single 6AKS Tube.

Provide for either 72 ohm or 300
ohm impedance input and output.
Model BT-2 has handsome. dark
brown plastic cabinet.

Model BT-1 has metal cabinet in
rich mahogany woodgrain finish.
Large dial face is easy lo see
in tuning.

Booster Model BY-2

List Price sa%

@ Yes, forget their low cost,
and make your own comparison of
these new Astalic Boosters with
You‘ll be
. the
higher gain and greater reduction

others at any price!
amazed at the difference . .

of interference and distortion . . .
provided by the Astatic BT-1 and
BT-2. Astatic engineering leadership
has given these new units an un-
equaled ability to improve both TV
But, the final
proof is in your own results. Why

and FM reception.

not put them to the test and see
why these new low-cost models are
taking the field by storm?

Model BT-2 has recessed
pilot light to show when
booster is on.

wwWW americanradiohistorv com

e AW’O
ORPORATION

CONNEAUT, OHIO

CANADA: CANADIAN ASTATIC LTO, TORONTO. ONTARIO
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Here i &t again/

SUN RADIO’'S ANNUAL

| WAREHOUSE INVENTORY
CLEARANCE SALE!

CRYSTALS Low Freq.

FT-241 A holder ¥2” pin spacing, for ham and general
use, Xtal controiled Signal Generators, marked in
army Mc harmonic frequencies—Directions for de-
riving fundomental frequencies enclosed. Llisted be-
low by fundamental frequency, fractions omitted.

412 426 442 475 493 504 516 | 372 381 350 401
413 427 443 477 494 506 518 | 374 383 391 402
414 429 444 479 485 507 s19 | 375 384 392 403
415 431 445 48] 496 508 522 | 376 336 ] 393 404
416 433 446 483 497 509 3717 39

387 405
418 434 447 484 298 51 379 388 395 408
419 435 448 483 503 SIS 380 396 409
420 436 467 a8) 397 Al

422 437 468 488 49¢ " each 400
eac
39¢

450 465.277 530555 536.111 Speclal 200 ke Xials
452777 526.388 531944 537.500 withoul holders 21-32°x
461111 529.166 533.333 533888 23-32°,

464.815 - 99¢ 3Ior.69f cachsz‘w
HAM CRYSTALS

FT-243 holders 34* pln spacing, for ham and ex-
perimental use. Fractions omitted.

4150 6110 7773 3735 5873 %ﬁg 7380 7640

91
475 441 474 492 10 for 34.50

5030 6173 7806 5305 5875 7373 7673
5485 6206 7840 5677 5500 6475 7406 7706
6006 6773 7873 S706 5906 6506 7440 7806
6040 6840 7906 §780 5925 BS540 7473 8340
6073 6873 7973 5760 5940 6573 7506
075 63906 8373 §760 5973 6606 7540
6100 6973 8306 5773 5975 6640 7573
6106 7740 5715 6273 6673
each 5806 gg;g 6706 each
5825 6740 ‘
49¢ 3600 c1z5 chos P IE
10 for $4.50 5850 644D 7306 10 for $9.00
SCR-522 BC-610 XTALS

2 banana plugs %° spe.
XTALS 2045 2260 415 3218 3570
5910 6610 7580 | 2105 2282 2435 3237 3580
6370 7350 7810 (2125 2300 2442 3250 395
6450 7480 7930 | 2145 2305 2532 3322 395%
6470 2156 7320 2545 3510 3995
6407.9 each 220 2360 2587 3520 each
65229 1.29 2258 23%0 3202
6547.9 8.
Payments must accompany order. Enclose 20c for
postage and handling. Minimum order $2.00 plus
postage. Crystals lhlgped packed in cloth bags In-
asmuch as they are shock mounted. All shipments
rPuaranteed.

BENDIX 100 WATT
TRANSMITTER

One switch used to
change 10-20-40-80
meter bands.
FOUR SEPARATE
ELECTRONIC COUPLED OSCILLATORS:
these can be easily converted to 20-10-80 meters.
Crystal required for 10 meters. Each electronic
coupled oscillator diai has 3000 divisions enabling
quick precision shifting. This transimitter was con-
structed of the highest quality of precision parts,
with laboratory precision. Four separate output
tanks; one 4-position selector channel switch hav-
ing seven sections which changes the ECO, IPA
and output tanks simultaneously. All the controls
ar@ mounted ob the front panel. The housing is
cast aluminum: shields and case are sheei aluml-
pum. Dimensions: 11 x 12 x 15 inches, weighing
353 1bs, Complete, simple instructions for con-
version furnished. Uses three 807, four 128K7
tubes, one 2-inch 5-amp. R.F. meter.
A complete coverage transmlitter, for the Dew Or
experienced amateur.

A TRUE HAM VALUE

complete with tubes was $49.95

NOW-ONLY $29,95 LIKE NEW | $'|9.95 USED

High Voltaze Triplet DC. Voit-
meters—125 Ohms pes Yolt—
with External Multiplier— tains anlenna, oscillator coils,
Brand New

. 140 mmf midget tuning con-
‘éSg"’ 2* l;iiggc 3 ",’;_‘92 denser, double crystal socket,
1000 3.49 4,49 lessxtals.......... $.39

1500 3.49 4.49
2000 Va5 With 2 crystals. ....5.99

B C-746 Tuning Unils. can-

All items F. O. B., Washington, D. C.
TERMS: All orders S30.00 or less, cash with
order, Above $30.00, 25 per cent with order, bal-
ance C.0.D. Forelgn orders cash with orders, plus

exchange rate,

UN RADIO

OF WASHING o, C.
938 FSTREET.N.W. WASH. 4. D. C

THE AD-VISER

ADVERTISING COPY
MUST SELL THE PRODUCT

By
IRVING SETTEL

of an advertisement. Its pur-

pose is to stimulate sales by at-
tracting the reader’s attention and
maintaining his interest in the adver-
tised product. An effective piece of
copy will sell merchandise. There is
no other measurement.

Many radio and television merchants
insist on writing their own copy for
newspaper advertisements and direct
mail pieces. Even when advertising
departments are maintained, supervi-
sion may be desirable or necessary.
Consequently, a few of the more im-
portant rules of effective copy writing
will not be amiss.

COPY refers to the reading matter

Important Rules

1. Address your copy to the reader.
The ultimate consumer is the most im-
portant critic of the advertisement. If
he reads the copy, he may or may not
act upon its suggestions. Remember
that he is human. He possesses emo-
tions, opinions, and preferences. Ad-
just your copy appeal to his wants and
desires. Talk in terms of what you
believe your potential customer wants
to get out of the product. Instead of
saying, “We have the lowest prices in
town,” say, “Here’s a place that's easy
on your pocketbook.” Tell the reader
how he will benefit from the purchase.
Don’t talk in terms of your needs be-
cause the reader is interested only in
satisfying his own.

2. Know the claims and advantages
of your competitor’s products. Always
watch your competitor’'s advertise-
ments. If you feel that he is outsell-
ing you, change your copy accordingly.
Always compare and improve your
own copy content and ideas.

3. Make your copy “clear, simple,
and specific.” Modern readers are al-
ways in a hurry. The reading life of
an average newspaper is about 15
minutes. Readers will not waste time
reading unnecessary material. They
prefer, instead, to get the message
quickly and clearly. A good copy writ-
er gives a reader what he wants.
Clever phrases and catchwords are all
right, if they do not detract from the
thought. This does not mean that you
should “write down” to what you be-
lieve to be the level of public intelli-

www americanradiohistorv. com

gence. Never assume that the reader
is stupid. It does mean, however, that
you should write plainly.

Types of Copy

Institutional Copy. Institutional copy
is designed to create goodwill for the
radio and telcvision retailer. It usu-
ally describes the store’s policies,
ideals, payment plans, etc,, in order to
build prestige. It is not aimed at im-
mediate sales but instead at long range
attitudes. Because of this, it is used
infrequently, usually on holidays such
as Easter or Christmas.

Promotional Copy. This type of copy
is aimed at immediate sales. In this
case, an advertiser will attempt to
bring a customer into his place to
make a purchase. This type of copy,
of course, makes up the bulk of cur-
rent advertising.

It is also called “selling copy” and
it may talk about the advantages of
the radios and television sets, prices,
benefits derived from their use, etc.
Copy in a promotional ad can either
make or break a sale. Either it will
create the desire to buy or it will be a
dud. Consequently, great care must be
taken in the writing of promotional
copy.

Writing the Copy

You do not have to be a great writer
to turn out effective copy. If you fol-
low a few basic rules, and write as
you would make a sales talk, you can
bring customers into your place of
business with the magic of words.
Here are the rules:

Watch your grammar. Correct gram-
mar and spelling are essential. Mis-
takes are seen immediately by the
reader and the sales message may be
lost.

Choose simple words which are
pleasant to read. Do not waste the
reader’s time or patience. Tell what
your products are, what they will do,
how they will benefit the reader. Don't
try to be too clever with words or trick
phrases, with a play on words. Re-
member that the most effective adver-
tising copy written is clear down-to-
earth language.

Make your copy as short as possible.
Always remember that a reader is in-
stinctively in a hurry. Save him time
by writing your message in the fewest
possible words. :

Write in terms of the reader’s needs.
Remember that an advertisement is
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training on film and tape recordmgs

Now the De Forest-Sanabria Corporation—a division of the warld’s
largest television training school—brings class-room istructian to
you right in your own home! You actually hear your instructor’s
recorded vaice. At the same time you waoatch “blackboard” size
prajected pictures, diagrams and illustrations. It's the quick, easy
way to equip yaurself far the big earnings in television—today/

LOOK . . . You get the tape recorder and projector
right at the start of your course!

You get th= famous “TRANSPON
DER precision built, high fidelity
tape recording machine with yaur
very first lesson—and o powerful
projector witk which you can view
diagrams ard illustrations en-
larged ta a size that mokes them
easy to see and understand.

HEAR your instructor SEE 2000 illustrations
It‘s even better than the classroom, You learn quicker when you see
because you can repeat the instruc- diagrams and illustrations in biack-

tor's lectures until they’re thor-

board size.
oughly understood.

your questions
ASK on fape

READ from reference library

You receive complete books, pamph- Tell your instructor about®
lets and manuals to supplement anything that puzzles you
your instructor’'s lessons. and get his onswers back

pronta.

BE A SUCCESS ... ACT NOW!

Millions of television set owners are demanding qualified
television technicians to service their sets. There is a
tremendous shortage of such qualified men today and
vsill be far many years to come. Get in on the ground
floor of this booming industry ard be prepared to accept
¢ steady, big pay job for life. We can qualify vou
quickly, easily, surely—and help get you a job when
you complete your ccurse. Send for illustrated booklet
that gives the comple‘e details.

MAIL COUPON TODAY!

De Farest-Sanabria Corporation
Dept.AN-12 FREE BOOK
5050 Broadway, Chitago 40. #I. TELLS HOW

Dear Sirs:

Please send me copy of your ree iflustrated booklet
whith describes the new TRANSPONDENCE rethod of
learning television at home under the direction of
Dr. Lee de Forest and U. A. Soncbrio.

[

|

i

1

]

:

The De Forest-Sanabria Corp. B , AGE i

An affiliate of American Television, Inc. ADDRESS

5050 North Broadway, Chicago 40, Illinois } I et envelope or mngﬂ‘}fnwu

e e e G e e . S -

Deecember. 1950 5
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6048 DUPLEX

8" 4008

8% 755A¢

12 §008

12” 728B*

157 6038

Two-way 757A*

* pistributed by
Gravbar —
fotmetly
manufactured by
western Electric P
€. inc.

76

for
every
speaker
need ...

Regardless of restrictions
or special requirements
an ALTEC speaker

can do the job better...
ALTEC speakers have
many “exclusive” design
features, resulting in a
superior product . . .
with smoother extended
frequency response ...
higher efficiency. ..
finer full-range tonal
qualities .. . greater
listening pleasure. ..
more ruggedness and
trouble-free operation. |
Investigate further why
ALTEC speakers are
chosen on direct listening
comparison ... write for
complete technical
information.

9356 Santa Monica Blvd,,
Beverly Hills, Calif.

161 Sixth Avenue,
New York 13, New York

ALTEC

ANSING CORPORATION

| often forced upon a reader's attention.

Therefore, you must portray in your
copy an understanding of the reader’s
néeds and desires. Suggest that the
person buy the radio or television set,
not because your store is selling them,
but because they will benefit the user.

Many ads use illustrations of various

' types to expand and amplify the copy

or reading material. Since there are
several effective ways of displaying
your merchandise in your advertise-
ments we will discuss these different
techniques in some detail in next
month’s article.

“Williamson®® Amplifier
(Continued from page 53) !

left to the discretion of the builder.
Care should be taken in the wiring to
ground the filament line adjacent to
pin No. 7 on the 6SJ7 stage. This tube
is biased by a combination of cathode
and grid leak bias; an arrangement
that minimizes tube noise.

Performance

The distortion-free characteristics
of the amplifier are immediately ap-
parent upon the first playing. The
lack of false bass response and bass
transient hangover is also striking,
and can be attributed to the excep-
tionally low output impedance of the
amplifier which is in the neighborhood
of three-tenths of an ohm on the six-
teen ohm tap. The damping factor
seen by the speaker is, therefore,
about 48, and results in a real im-
provement in the transient character-
istics of the speaker.

The curves taken of intermodula-
tion, shown in Fig. 4, reveal the low
distortion content of the output. It is
clearly seen that the 10 watt rating
of the amplifier is a conservative one,

| since for any condition of measure-

ment the intermodulation is less than
1%. It might also be mentioned that
these curves were taken at a lower-
than-normal plate supply voltage of
400 volts on the 807 output tubes. For

) ot O | Mk
INTERMODULATION f
DISTORTION 2000w ;
gs 40 CF.S. CARRIER
[ 4.1 RaTIO
< [/
g6
3 I/
H /
x4
E 000 U
z 'mo\o nf
2 I
]
0 —
[ 2 4 6 3 10 12 e
WATTS QUTPUT
Fig. 4. Intermodulation distortion,

the normal plate supply voltage of
425 volts, about 15% more output or
11.5 watts can be expected for the
same amount of intermodulation dis-
tortion.

The excellent transient characteris-
tics of the amplifier can be deduced
from the frequency response curve
shown in Fig. 5. The response is shown
for a 100 milliwatt output level and
under the conditions both with and
without feedback. The influence of the
output transformer can easily be
judged from these curves. Without
feedback the response is down 3 db.
at 55 ke. and at 12 c.p.s. It should be
noted that this response is that of the
complete amplifier and includes the
normal roll-off in gain of the individ-
ual stages as caused by the tube input
capacities and the effect of the stage
coupling condensers. With feedback
the curve is flat to 75 kc. and lacks
the usual resonant rise associated with
feedback amplifiers at the high fre-
quency end of the band; a condition
that causes ringing and a dissipation
of power at unwanted frequencies.
The response at maximum output
power taken with distortion limited
to 2% is also noteworthy and indi-
cates the undistorted response to be
down only 3 db. at 8 ¢c.p.s. and at 50 kc.

It is the excellence of these results
and the uniformity with which they
may be achieved that is largely re-
sponsible for the growing popularity
of the Williamson amplifier.

30

Fig. 5. Frequency response characteristics of the audio amplifier.
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Fealthbits are the

Quality Line of

TEST INSTRUMENT KITS
i

-‘ ; — 13 Np&, P i
\O
Hodenn sTYLING o PRECS cwes | Complete k1 1s wWiTH
®

WO oWt
UG TELT AT ER ! mM\\SOV‘ PARTS THAT FIT...
Heathkits are sryl.ed in the most modern man- ® GR‘GS ¥ RES\S‘O \ When you receive your Heathkit, You are as-
ner by leading industrial stylists. They add BR v sured of every necessary part for the proper
beauty and utility to any laboratory or service A\-\"‘N‘ {ue \ operation of the inscrument.
bench. There is a complete line of Heathkic ® ¢ EC'““ Beautiful cabinets, handles, two-color pan-
;ﬁ::ﬂ:ﬂts allowing a uniformity of ap- GENERM' ‘__ORME“ \ els, all tubes, test leads whese they are a
An artractive service shop builds a feeling - co TRAN Der Tine cords st e wabbes foue fob v
of confidence, Many organizations have stan- c\-\\cp‘ N-‘V.O\-S instrument, all scales and dials ready printed
d?nlhz:gaﬁn z*let:;rhklls providing uniform ser- - “U\\_Ag o \ and calibraxfed. Every He‘“ﬁ'kﬂ,‘ is 110V 60 Cy.
vice tments. N power tranformer operated by a husky trans-
There is no waste space or false effort to ) ce E-‘ERS \ former especially designed for the job. Heath-
appear lz_tr.gg‘ n Heathkits — space on service S W \ Kir chassis are precision punched tor ease of
benches os}mgncd and t}H: size of Heachkit !n}-] ° SN £15 assembly. Special engineering for simplicicy
;g;(?]cerr‘]:i:‘:ec;g:ga;::c]:iccas is consistent wit ey SOCK \ of assembly is carefully considered.
. \
Aecanacy :
ASSURED BY . Complete
PRECISION PARTS INSTRUCTION
Wherever required, the finest quality MANUALS
1% ceramic resistors are supplied. These \ L. .
require no aging and do not shift. No Heathkit instruction manuals contain
matching of common resistors is re- complete assembly data arranged in a
quired. You find in Heathkit the same step-by-step manner. There are pic-
quality voltage divider resistors as in the torials of each phase of the assembly
most cxpensive equipment. drawn by competent artists with decail
The transformers are designed especially for the Heathkit unit. The nllowmg the acwual identification of parts. Where necessary, a separate
scope transformer has two electrostaric shields o prevent interaction of section 1s devoted 1o the use of the instrument. Actual photos are in-
AC ficlds. cluded to aid in the proper location of wiring.

These transformers are built by several of the finest transformer
companies in the United States.

Plsed BY LEADING Psed BY LEADING

MANUFACTURERS UNIVERSITIES

Leading TV and radio manufacturers use Heathkits are found in every leading

hundreds of Heathkits on the assembly unijversity from Massachuserts to Cali-

lines. Heathkit scopes are used in rhe fornia. Students learn much more when

alignment of TV cuners. Impedance they actually assemble the instrument

bridges are serving every day in the they use. Technical schools often in-

manufacture of transformers. Heachkir clude Heathkits in their course and

VTVM's are buile into the production these become the properry of the stu-

lines and test benches. Many manufac- dents. High schools, too, find that the
turers assemble Heachkits in quantity for their own use thus keeping purchase of inexpensive Heathkits allows cheir budget w0 go rauch
purchase cost down. further and provides much more compl¢re laboratories.

MPIRT AGINT

ROCKE IIITEINAIIONAL conr. [

NEw 'ORK Cl" 0e)
CABLI: ARLAR.N.Y,

... BENTON HARBOR 15, MICHIGAN
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(2 Tmprovements \N NEW 1951

MODEL O-6 PUSH-PULL

| (728 0sciLLoSCOPE KiT

- - —
L. .
%

% New AC-and DC push-pull amplifier.

% New step aftenuator frequency compensated input,

el

% New non frequency discriminating input control.

X New heavy duty power transformer has 68% less magnetic
field.

% New filter condenser has separate vertical and horizontal
sections,

* New intensity circuit gives greater brilliance.
* [mproved amplifiers for better response useful to 2 megacycles.
* High gain amplifiers .04 Volts RMS per inch deflection.

* Improved Allegheny Ludlum magnetic metal CR tubge shield.

* New synchronization circuit works with either positive or nega-
tive peaks of signal.

% New extended range sweep circuit 15 cycles to over 100,000
cycles.

* Both vertical and horizontal amplifier use push-pull pentodes |
for maximum gain.

The new 1951 Heachkir Push-Pull Oscilloscope Kit is again the best
buy.- No other kit offers half the features — check them.

Measure either AC or DC on this new scope — the first oscilloscope
under $100.00 with a DC amplifier

The vertical amplifier has frequency compeasated step attenuator input
into 2 cathode follower stage. The gain control is of the non frequency
discriminating type — accurate response at aay secting. A push-pull
pentode stage feeds the C.R. tubc New type positioning conerol has
wide range for observing any portion of the trace.

The horizontal amplifiers are direct coupled to the C.R. wbe and raay

be used as either AC or DC amplifiers. Separate binding posts arc
provided for AC or DC.

eww INEXPENSIVE MODEL §-2
ELECTRONIC SWITCH KIT

Twice as much fun with your oscxllosf)olt:lc]
__ observe two traccs at once — Se€ 0

che input and output traces 0

impose them for comparison of
observation —no connections i

" checking for intermittents,
tion, phase shift and other
up instantly. Can
or make

Has individual gain contro

wave gencrawor over

very little

$.2. Shipping Wt,, 11 Ibs.

f an amplifier, ¢

i and fine
ing control and coarse
rafe controls — can also be used as square

get one. You'll enjoy it immense:

and amazingly you can control ihe S‘Z;e ;3:!
it trace separately — super- |
position of cach p Ao
nside s;ope;.
i ic, nothing mechani-
All operation clectronic, ani-
—i classroom demonstratio
cal — ideal for T
defects show |
be used with any type
of oscilloscope. So inexpensive
you can't afford to be without one.

etc.

Is, position-

switching

110

Vol transformer operated comes gncaglclg
with wubes, cabinet and all parts. ch
space beside the scope. eteer

ly. Model

B

The multivibrator type sweep generator has new frequency compen-
sation for the high range it covers; 15 cycles to cover 100.000 cycles

The new model 0-6 Scope uses 10 rubes in all — several more than
any other. Only Heathkit Scopes have all the featurcs.

New husky heavy duty power cransformer has 5095 more laminations
Ir runs cool and has the lowest possible magnetic field. A compiete
electrostatic shield covers primaty and other necessary windings and
has lead brought out for proper grounding.

The new flter condenser has separate filters for the vertical and
horizontal screen grids and prevents interaction berween chem.

An improved intensity circuit provides almost double previous bril-
liance and beteer intensity modulacion.

A new syachronization circuit allows the trace to be synchronized
with either the positive or negative pulse, an important feature in
observing the complex pulses encountered in celevision servicing.
The magnetic alloy shield supplied for the C.R. tube is of new design

and uses a special metal developed by Allegheny Ludium for such
applications.

The Heathkit scope cabinet is of aluminum alloy for ligheness of
portability.

The kit is comﬁlere. alf tubes, cabinet, transformer, controls. grid
screen, tube shicld, etc. The instruction manual has complete
step-by-step assembly and rlicxorlals of every section. Compare it

with zll others and you will buy a Heachkit. Model 0-G. Shipping
We, 30 Ibs.

YOU SAVE

o r—— e

CEPOET AGENT

ROCKE INTERNATIONAL CORP.
13 E. 40th ST,

3 E. 40th ST.
NEW YORK CITY (18}
CARLE: ARLAD-N Y.

| EAT CONMDPAN |
~ ...BENTON HARBOR 15, MICHIGAN 4
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Ve 1957 + + MODEL V-4A
Heathtit |
VIVM KIT &

HAS EVERY EXPENSIVE ?

Higher AC input impedance, (greater than 1 megohm at 1000 cyches).
New AC voltmeter flat within 1 db 20 cycles to 2 megacycles {500
ohm source).

New accessory probe (extra) extends DC range to 30,000 Volts.

New high gquality Simpson 200 microampere meter.

New 1%42% voltage divider resistors (finest available).

24 Complete ranges.

Law voltage range 3 Volts full scale {¥3 of scale per volt).

Crystal probe (extra) extends RF range to 250 megacycles.

Modern push-pull electronic voltmeter on both AC and DC.
Completely transformer operated isclated from line for safety.
Largest scale available on streamline 4'%2 inch meter.

Burn-out proof meter circuit.

Isolated probe for dynamic testing no circuit loading,

New simplified switches for easy assembly

LoW PRICE 35.0

The new Heathkic Model V-4A VTVM Kit measures to 30,000 Volis DC and 250 megacycles with accessory probes — think of 1t, all in one
clectronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate
expensive AC VIVM's. + or — db from 20 cycles to 2 megacycles. Mezer has decibel ranges for direct reading. New zero center on meter
scale for quick FM alignment.

There are six complete ranges for each function. Four
functions give total of 24 ranges. The 3 Volt range allows
33149 of the scale for reading one volt as against only
209 of the scale on 5 Volt types.

The ranges decade for quick reading.

New 139 ceramic precision are the most accurate com-
mercial resistors available — you find the same make and
quality in the finest laboratory equipment selling for thou-
sands of dollars. The entire voltage divider decade uses
these 12 0% resistors.

New 200 microampere 414" streamline meter with Simpson
quality movement Five times as sensitive as commonly
used | MA meters.

Shatterproof plasuc meter face for maximum protection
Both AC and DC veltmeter use push-pull electronic volt-
meter circuit with burn-ont proof meter circuit.

Electronic ochmmezer circuit measures resistance over the
amazing range of 1/10 ohm to one billion ohms all with
internal 3 Volr battery. Ohmmeter batteries mount on the
chassis 1n snap-in mounung for easy replacement.
Voluge ranges are full scale 3 Voles, 10 Volrs, 30 Volts,
100 Volts, 300 Volts, 1000 Velts. Complete decading cov-
erage without gaps.

The DC probe is isolated for dynamic measurements Negli-
ggblc circuit loa ing. Gets the accurate reading without
disturbing the opcration of the instrument under test. Kit
comes complete, cabinet, transformer, Simpson meter, test
leads, complete assembly and instruction manual Compare
it with all others and you will buy a Heathkit. Model V-4A.
Shipping Wt., 8 Ibs Note ncw low price, $23.50

LR 20 20 20 2 2B 25 2F 2B 20 2% 2 &2

Pecw 30,000 your bC
PROBE k7

Beautiful g
ew r
voltage probe fd &lln

© 1100 megohms  pe

?00 Volt range S,};i‘gnf‘!ki-ao'ooo

vg;‘mrzé?”?-lum loading ofn
. Has lar ic

b(-m-fen handl: g:dplr::lirf: Jgsrulatot o

= Comes compicte with p
] 35 type

Heatiir-
RF PROBE k1

C i { &
Z%s:a;;eg;ccx;!&e?rooe kit extends 1ange (o f
;‘;ﬁ’e By c;ysti!()‘n tomes complere
ot and PLS55 type
f\o.}_OQRFPr $550 =
=3

0?0 Kir,
i&.—_ .-‘J

Shipping W, | Ip,
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—-USE ORDER BLANK ON LAST PAGE

FRPORT AGINT ( , i
e T 7% HEATH COMPANY
... BENTON HARBOR 15, MICHIGAN

4T ARLAB. N Y.
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GEN

ERATOR KIT

ey S

K New simplified circuit for easy calibration and assembly.

% New 2 band built-in marker covers 19 to 75 Mc.

% New dual spider sweep motor for long life.

% New blanking circuit gives base line for better alignment.

* New variable oscillator gives high output fundamentals on high TV band.

* New standby switch keeps instrument ready for instant yse,

* New 6 to 1 slow speed drive on both master oscillater and marker tuners.
The new Heachkit TV Alignment Generator incorporates the new developments required for
modern TV servicing. An absorprion marker circuit covering all possible IF bands and even
several of the RF bands. The new blanking circuit provides a base reference line which is
invaluable in establishing proper traces, The ncw sweep motor incorporates dual spiders in

the spcaker frame assuring bewer alignment and long life. The mounting of the speaker
sweep motor has been simoplified for easy alignment.

The variable master oscillator covers 140 to 230 Mc. thus giving high output fundamencals
where they are most necded. Low band coverage 2 Mc. 10 90 blc

A new step attenuator provides excellent control of output.
Planetary 6 to 1 drives on both oscillator and marker provides smooth easy control settings.
A standby position is provided making the instrument always instantly available.

Horizontal sweep voltage with phasing control is provided. No other sweep gencrator under
$100 00 provides all these features — comes complete with instruction manual. Model TS-2,

NIVER
TEST SPEAKER Kir _

s]950

- Featwres
: ::-hgh iensfﬁvi’y
~Omplete spp
!mpedances = ey
® Tests micro
Systems
® Tests bosk single gn

Deatures

Phones ang

Meas
: chcckS‘P:’,‘P“
electroly circuit.
@ Bridae YRS B tor.
° r;nosg "'z:.::former‘ operated- 00001 MFD toc\ %?8
- nel. rer a TAnge & - the pant rer
All scales of po sers over @ rect fro er checke macch p 0 St f
e cks all types gj’;“:ﬁ;‘\ﬁ that € é%"‘sd K condf'foﬂ‘_s 2010 500 pickups. pa sys:eor stngle ourpyr impeda nt of switching r;mi;ti A
Checss &\ gn readable SClipps \arizing vOla8e ecn 0% POWET transformer TS, 5 COMES complere oty S0 teSr microplhon
MED OR MULT test and POROE 1o eotyuc h recti for assembly n 5T —= tubes, tesc prote S| - <2binet, 110 v phones,
CHARTS vead. A leakage factor ®sd complete dl o all ¥ and use Modef T'Zpro c ]
3?V\";‘°pf.:cldcd‘ Mfga“g-i\e tmnsfo"‘:_eérgf’ef! panel. tcslm‘ic“usc Model
It ; b
\“:‘)d P o aéi% gyc ey da‘i)::;‘tert\'\ctcfo:ns for assembly
ficr and ™ Jeaile

othet pars: € 't 7 ibs.

Healthbil”
TUBE C7HECKER KIT

eatued

Sockets for every modern tube ~ blank for
new types.

Fastest method of testing tubes — saves time
— makes more profit.

Rugged counter type birch cabinet.

Gear driven ralier chart gives instant $etup
for all types.

Tests each element separately for open or
short and quality.

Beautiful 3 color meter — reads good-bad
and line set point.

Test your tubes the modern way — dynamically — the simplest, yer fastest and surest method — your Heathkic has a
switch for each tube element and measures that ¢clement — no c¢hance for open or shorted elements slippiag by, all the
advantages of the mutual conductance type without the slow cumbersome time consuming setups.

Your Heathkiz Tube Checker has all the feacures — beauciful 3 color BAD-GOOD meter — complete selection
of voliages — roller chart listing hundreds of tubes including the new 9 pin miniatures — finest quality Centralab lever
switches for each element — high grade birch counter type cabinec — continuously variable line adjust control —
cvery feature you need to sell cubes properly. The most modern type tube checker with complete protection against
obsolescence. The best of parts — rugged oversize 110 V60 cycle power transformer — finest of Malloryand Centralab
switches and controls, complete sct of sockets for all type tubes with blank sparc for future types. Fast action brass gear
driven roller chart quickly locates the settings for any type cube. Simplified switching cuts necessary testing time to
minimum and save; valuable service time. Short and open clement check. Simple method allows instant setup of new
tube types without waiting for factory data. No matter what the arrangements of tubce elements, the Heathkit flexible
switching arrangement easily handles it. Order your Heachikit Tube Checker Kit today. See for yourself chatc Heath again
saves you two:thirds and yer retains all the qualicy — chis cube checker will pay for itself in a few wecks — berter
assemble it now. Complete with instructions — pictorial diagrame ~— all parts — cabinet — ready to wire up and
operate. Model TC-1 Shipping Wt., 12 ibs.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE

1IPORT AGINT

ROCKE INTERNATIONAL CORP,
13 5. 400 ST,

40rh 3T,
NEW. YORK CITY {18)
CAME, ARLAY . N Y.

The HEATH COMDPANY
... BENTON HARBOR 15, MICHIGAN

L

— R
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Sorier SIGNAL GENER

Features

@ Sine wave audio modulation. @ Transformer aperated far safety.

® Extended range 160 Kc. to 50 @ Calibrated harmonics te 150 megacycles.
megacycles fundamentals. ® New external modulation switch.

® New step attenuator output. @ 5to 1 vernier tuning far accurate

@ New miniature HF tubes. settings.

A completely ncw Heathkit Signal Generator Kie. Dozens of improvements. The range or
fundamentals has been extended 10 over 50 megacyclcs, makes chis Heathkic idcal as a
marker osciltator for T.V. New step attenuator gives controlled outputs from very low values
to high outpur. A continuously variable control is used with each step. New miniature
HF tubes arc required for the high frequencies covered.

Uses 6C4 master oscillacor and 6C4 sine wave audio oscillator. The set is transformer
operated and a husky selenium rectifiér is used in the power supply. The coils are precision
wound and checked for calibration making only one adjustment necessacy for all bands.

New sine wave audio oscillator provides internal modulation and is also available for
external audio [ﬂunﬁ Switch provided allows ihe oscillator 10 be modulated by an external
audio oscillator for fidelity testing of receivers.

A best buy — think of all cthe features for less than $20.00. The entice coil and tuning assembly = ‘_f
are assembled on 2 separate turres for quick assembly — comes complete — all tubes — cabiner — test

leads — every part. The instruction manual has step-by-step inscructions and pictorials. It's easy and
fun to build a Heathkit Model $G-6 Signal Generator. Shipping Wt., 7 1bs.

ve.
square W o

of
gither sine dae circuits

gyable RC |un'10 000 cycles:

Covers = d“'o'"on
Less than 1% . Audio Genet

® Quqi
recti? gl radiey Ac

ake ; O Muh.,,l
ators are used b %cof theit quality 'anges_y'"g type ohmg
turcrs——-defmue PT°° a fcatUW ® Ail s

\de
e 50
of square ¥ S testing. UseS‘

aew field of amplifier

n
4 ganB led mstructm
f parts, cascd il nd detal

belsl:b?alf:\g resistors, mem;\etelv calib:ate“ pat:?l(: 1 G-2. Shippin®
cai com QLS.

condensers, tu\;e;“: best and most fu

One ©
manuﬂ‘
Wi, 12 1bs.

BATTERY ELIMINATOR KIT
Peatured

@ Provides variable DC voltage for all checks. ® Voltmeter for accurate check.
@ Locates sticky vibrators-intermittents. ® Has 4000 MFD Mallory filter for ripple-free voltage.

Even the smallest shop can afford the Heathkic Battery Eliminacor Kit. A few auto radio repair jobs will
bay for it. It's fast for service, the voltage ¢an be lowered o find sticky vibrators or raised to ferret put
intermittents. Provides variable DC voltage 5 to 714 Volts at 10 Amperes continuous or 15 Amperes inter.
mittent. Also serves as storage battery charger. ldeal for all auto radio testing and demonstrating.

A well filtered rugged power supply uses heavy duty selenium rectifier, choke

/‘ input filter with 4,000 MFD of electrolytic filter for clean DC. 0-15 V. volt-
meter indicates outpuc which is variable in eight steps. Easily constructed in
. a few hours from our instructions znd diagrams — beter be equipped for all

types of service — it means more income. Model BE-2. Shipping W, 19 Ibs.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE

LXPORT AGINT

ol tocxe INTERNATIONAL cCote.

NEW YOIK CIVY (11 3]
CANE ARIAD- ALY,

BENTON HARBOR 15, MICHIGAN

December, 1950 81
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HUNDREDS OF LABORATORIES USE

Heatkéic INPEDANCE BRIDGE <. Standard

~—
N

@ Measures inductance 10 microhenries to 100 henries ® Measures resistance .01 ohms

to 10 megohms ® Measures capacitance 00001 MFD to 100 MFD ® Measures ‘Q"*

and power factor.
Measures inductance from 10 microhenries to 100 henries, capacitance from .0000] MFD to 100 MFD.
Resistance from .01 ohms to 10 megohms. Dissipation factor from .001 w0 1. "Q" from 1 to 1,000.
Ideal for schools, laboratories, service shops, serious cxperimenters. An impedance bridge for everyone
— the most useful instrument of all, which heretofore has been out of the price range of serious
experiménters and service shops, Now at the lowest price possible. All highest quality parts, General
Radio main calibrated control. General Radio 1,000 cycle hummer. Mallory ceramic switches with 60
degree indexing — 200 microamp 1ype bn'.xdmf posts with standard 34" centers. Beautiful birch
cabinet. Directly calibrated "Q" and dissipation factor scales. Ready calibrated capacity and inductance
standards of Silver Mica, accurate 10 V5 of 19 and wicth dissipation factors of less cthan 30 parts in
one million. Provisions on panel for external generator and detcctor. Measure all your unknowns the
way laboratories do — with a bridge for accuracy and specd.

Internal 6 Volt battery for resistance and hummer operations. Circuit
utilizes Wheatstone, Hay and Maxwell circuics for different measurements.
\ Supplied complete with every quality part — all calibrations completed

and instruction manual for assembly and use. Deliveries are limited.
& Model IB-1. Shipping Wt., 15 Ibs.

® Supplies 6.3 V, AC at 4 g
3 V. .5
: :eavy duty construction. S
of andy for schools, labs., and service sh,
e S'L;pplnes variable BC 50-300 Volts SRRE
ows voltage ar Current an 35" r'nefer

This new Hearhkie Varj
ariable Po i
lf;lé;[ﬂugﬂzed_s of needs — yse wiir fsoL;pilxype}:;f
W — no need to bujld a separate

Coir Y curacy
A & o Y2tk Rinet
@ Birch = owitches | gag ohms
c‘ A 99,
rs kit Re

age, ewc. This o :
Volts con:inué]ues‘ivyf,{,i,g:él‘; SBP lics 50 to 300

an AC filamen voltage of 6.3 Volts at 4.5

tubes to vary g} :
76" x 137 77" pur, voliage “with a sip

8”. Has instruction manual f

i .
it \)30':,, B Lie potentiometer. Case measures

or assembly and use. Model Ps-1.

TRUE FM FROM Rearitct
TWO HIGH QUALITY 7eatttit SUPERHETERODYNE FM TUNER KIT

ECE KITS
CEIVER 19950 _

Model BR-1 Broad- Model AR-1 3 Band
Receiver Kit covers

cast Model Kic cov- , ’
ers 550 to 1600 Kec. 550 Kc. to over 20 The Heathkic FM Tuner
Shipping Wt., 10 Mc. continuous. Ex- Model FM-2 was de-
pounds. | tremely high sensi- signed for best possible L.
(:'vi(y.ghipping\\(/t., tonal reproduction. The circuit incorporates che
- most desirable FM features — true FM — ready

10 1bs,
wound and adjusted coils — 3 stges of 10.7 Mc,
so L.F. (including limiter). .

s Tube lineup: 7E5 oscillator, 6SH7 mixer, two
° G6SH7 LF. stages, 6SH7 limiter, two 7C4 diodes

as discriminator, 6X5 rectifier.
The instrument is transformer operated mak-
ing it safe for connection to any type receiver or

1920

;lr“:rtg“:g:mﬂemhkxts. 1deal for schools, replacement of worn out receivers, amateurs and custom amplificr. The R.F. coils are feidy wound —
Both are transformer operated quality units. The best of materials are used throughout — six :’“°“"‘°‘! °“d.”1° 5“““"8 Cfﬁngcnscrl and the d“’"'
inch calibrated slide rule dial—qua‘l‘iw power and output transformers — dual irpnkcorelsltge{ﬁield ngi‘:f:(' ts adjusted — no R.F. cols 0 wind or
1.F. coils — metal filter condensers and all other parts. The chassis has phono input jack — 110 Volt 0 e fes 8 p . 3«
outlet for phono moror and there is a phono-radio switch on panel. A large metal panel simplifying d A Cfll'bfatfd six lnC_l*_thth rule dial has \Cf_f:jl:é
installation in used console cabinets is included. Comes complete with tubes and instruction manual five for easy tuning. 1he hnest parts are provi
incorporating pictorials and step-by-step instructions (less speaker and cabinet}. The cthree band with all tubes, punched and formed chassis, trans-
q i formers, condenscrs and <omplete instruction

hich bled rately for ease of construction. d ¢
model has simple coil turret which is assembled sepa y for nstruction L Model PALD. A oo e 10 b |

EXPORT AGENT =
jrommuenkgre, HEATH COMPANY

... BENTON HARBOR 15, MICHIGAN

B2 RADIO & TELEVISION NEWS
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ENJOY MUSIC AT ITS Pewest WITH

Heatiiit AMPLIFIERS

NEW Fearhéct

HIGH FIDELITY
20 WATT

AMPLIFIER KIT

Peatures

® Push-pull 6L6°s.

@ Full 20 Watts output.

® Fully enclosed chassis.

@ Provisions for reluctance pickup
compensation stage.

@ Cased high fidelity output transformer.

@ Treble and bass boost tone controls.

E
CONOMY ¢ wary Pdllssr .

AMPLIFIER

PULL

KIT

e Full mnge of output impedances 3.2 ohms

1250

» 52150

to 500 ohms.

The finest amplifier kit we have ever offered ~— check the features. This inexpensive
amplifier compares favorably with insttuments costing five times as much. Nothing
has been spared 1o provide the best reproduction — an idcal amplicr for the new

Heathikiz FM Tuner listed below.

Dual tone controls for contro! of both treble and bass. Bass control is of the
boost type for maximum listening pleasure. Optional preamplifier stage for use
with G. E. reluctance pickup or microphone. Uses inverse feedback o give excel-
lent response over entire range. Tube lincup: 6SJ7 pteamplifier stage. 6J5 phase
splitter stage, two 6L6's in push-pull and 5Y3 rectiher. (6SC7 as optional com-

pensation stage).

Uses highest qu;\lny Chicago Transformer Corporation cased oytput transformer
15, 60 and 500 ohms to match any speaker combination.
Power transformer 15 conscrmnvcly rated for commuOus operation ia sound systems.
0 cycles. Amplifier has maxi-
mum gain of 75 db. Response within 3 db 20 ro 20.000 cycles. Shipping Wr.,

with taps of 3.2,
Tone control gives maximum bass boost of 6 db 2

17 Ibs. Complete with all parts, tubes and instruction manual.

Model A-5A Amphifier with preamphﬁcr for G.E. carmdgcs or mxcrophone $23.50
E . 7.5

12" 20 Wate Speaker, No. 326

No. 304,
12-inch Speaker.

stage ; as Bive qualic

oh lcre with s:xg ,J"gs Push-pull heap p(;wg' preamp 5‘386'5?
oun Yoice coify oy uality outpur “paper 2UtPUL Com

] her pares. Hjyg [6“ asd) cased’ powe & nsformer (w0 3.4
:: z‘-“f{mf for casy ansen‘:g: ne controls :Jl::::’gt:m?( and aii

i Ctron m,

Kit 3t new (a0 f10m 50 19 15,000 WA Outbur wich roninual
Wi, 7T low price. Beicor 15;[31(:10 el 7 u:m:‘;h ﬁ’ﬁ."g“‘
one. Mode] "4 inace

Hpping.

$695

Heathte? RECEIVERS and TUNER CABINETS

is an asset to any room. 5
ceivers. Size 7 x 1315 x 814 inches. Shipping We.,
Order No. 345 for cither receiver

Blonde birch vencer cabinet for either the receivers or tuner. Modern styling
speaker fits in end of cabinet when used with re-

5 lbs.

—

e

i

Meral professional type communications receiver ¢abimer. Finished in deep grey
to fit the pancl supplied with Heathkit BR-1 and AR-1 Receivers { panel shown
= not included with cabinct). 5" speaker mounts in end of cabinet. Gives

profes-

495 s\ix/:ml :l[gpcar;lncc to Heathkit receivers. Size 7 x 14 x 734 inches. Shipping
» Ve S

Order No. 350 for FM wner No. 320 5" Speaker

5 Permoflux Speaker for cither c;lbmct for use with cuhc: Hea(hkxt Receiver . X
- $2.75 No. 335 Cabinct for receivers only.

ORDER BI.ANK

< HEATH COMPANY | Z2=

SH

[ Parcel Post

IP VIA

BENTON HARBOR 15, [0 Express
MICHIGAN O Freight
(PLEASE PRINT) [0 Best Way
Quantity Item Price Quantity Item Price

Heathkit Oscilloscope Kit — Model O-6

Heathkit T.V. Alignment Gen. Kit — TS-2

} Heathkit FM Tuner Kit — FM-2

Htiﬂhkit VTVNL Kit — Mode_l V-4A
Heathkit R.F, Probe Kit — No. 309

| Heathkit H.Y. Probe Kit — No. 336

Heathkit Broadcast Receiver Kit — Model BR-1

| Heathkit Amplifier Kit — Model A-4

Heathkit Ampliﬁfr Kit — Model A-5 (ar A-5A)

Heothkit Tube Checker Kit — Model TC-1
_|Heathkit Audio Generator Kit — Model G-2

Heathkit Electronic Switch Kit — Medel 5-2

_|Heathkit Three Band Receiver Kit — Made| AR-1

Heathkit Battery Eliminator Kit — Model BE-2 }

| Heathkit R.F. Signal Gen. Kit — Model SG-6
| Heathkit Handitester Kit — Model M-1

Heathkit Resistance Decade Kit — Model RD-1
Heathkit Impedance Bridge Kit — Model 1B-1

Heathkit Condenser Checker Kit — Model C-2

Heathkit Variable Power Supply Kit — Madel PS-1

——— |

| Heothkit Signal Tracer Kit —:Nlodg T2

On Parcel Post Orders, include postage for weight shown and insur-

ance. (We insure all shipments.)

On Express Orders, do not include transportation charges —

be collected by the Express Agency at time of delivery.

they will

Enclosed find [ Check [] Money Order for

Please shlp C.0.D. O Poslage enclosed for_____ |

Ibs.

2XPORT AGINT

OCKE HT!INATIONAL core.

NEW VolK cIYV {18}
CABLE: ARLAD.RLY.

December, 1950

BENTON HARBOR 15,

MICHIGAN
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FEDERATED

IS AHEAD WITH THE NEWEST

ELECTRONIC EQUIPMENT

For OFFICES, LABORATORIES,
INSTITUTIONS

SCHOOLS,

SHIPMENT
NOW

WORNER

ELECTRONIC RECEP'HONlST

Photoelectric Unit rings @ chime when mirrored light
beam is broken. Insures privacy when installed in door-
way. Guards hidden entrances. Can be wused to
operote &Y. relay for other mechanisms, Operates on
110V. 60 Cy. A.C.

MODEL 61: UNIT. MIRROR AND CHIME 52115
Size 10%Ux6VAX2 %0 s vuenrvvinaneronias

MODEL 61A: Includes shield to avoid direct 52400

light inferference..ooousvoruesansovoas

BY
BRUSH

: e 1 ——
&
Auvtomatic Ribbon Recorder, ¢omplete with microphone,
in carrying case. ldeal for Educotional use. Simple and

economical to operote. Ribbon tope used is the easiest
of oll recording materials. 30 minutes remrdmg time.

For 110V. 60 Cy. A.C, current. 19950
MODEL BK 474, ..000ereinnnnn

OTHER MODELS AVAILABLE WITH RECORDING
TIME UP TO 60 MINUTES. SEND FOR FOLDER.

SOUND EQUIPMENT

THE FINEST PRECISION-BUILT
UNITS AT LOWEST PRICES

A.D. C. AMPLIFIER

Power output 8 watts. Gain 70 db. Push-pull circvit
with low distortion. Seporate base and treble control.
A quality product for home or smoll ouditorium

use. 4 470

MODEL Z1F...eircecionnsncensansonsse

PREAMPLIFIER
MODEL TOA. ... eoccomcciiiceiiaina..

MEISSNER F.M.TUNER

Precision built. Covers new bond 88 to 108 MC. Full-
scale fidelity. Equipped with phone switch for record
player. Simple connection to AM tuner and ampli-

fler. 3956

MODEL 8C, LESS CABINET............

G. E. SPEAKER

A fine 12-inch P.M. 25-watt Speoker with response
from 50 to 13,000 CPS. Resonance 70 Cycles, Vaice
Ceil impedonce 8 Ohms. s-l 775
MODEL 51201D. LESS CABINET.........

| SEND FOR COMPLETE LITERATURE ON ALL THIS
EQUIPMENT. MANY OTHER FAMOUS MAKES
BUT ORDER NOW.

AND MODELS IN STOCK,

CasLy, FEDERPURCH

Federated Purchaser

e 66 DEY 5T, NEW YORK 7, N. Y. »
DlGay 9.3050

NEWARK, N. J. EASTON, PA.
114 Hudson St. 701 Northampton St.
ALLENTOWN, PA.; 1115 Homilten St.

84

l"er additional information on any of the items described herein, readers
are asked to write direct to the manufacturer,
TELEVISION NEWS, the page, and the issue numbez, delay will be avoided.

By mentioning RADIO &

SELENIUM RECTIFIER

Precision Rectifier Corporation of
131 Boerum Street, Brooklyn 6, New
York, has developed a new type of
selenium rectifier which is currently
on the market.

Tradenamed ‘“Plastisel,” these rec-
tifiers resemble paper condensers in

appearance and may be installed
quickly and easily as no mounting
holes are required. The units are com-
pletely sealed but run comparatively
cool up to their rated capacities,

Production is under way on 40, 65,
and 100 ma. models. The manufacture
of units up to 500 ma. is expected to
begin shortly,

Manufacturers, jobbers, and dealers
can obtain complete literature and
specifications by writing direct to the
company.

BASE CONNECTOR

Alden Products Company, 117 North
Main, Brockton, Massachusetts, has
designed a new octal base connector
with a fully-insulated, built-in resistor
for use with a 6AL7-GT electron ray
tuning indicator tube.

Ready for immediate connection,
the 208FERC with a fully-insulated
3300 ohm resistor built in the molding
and complete with leads, enables tele-
vision manufacturers to incorporate
the tuning indicator tube in the set

design and thus obtain precision tun-
ing for optimum audio quality at a
minimum effort and cost.

Available in production guantities,
the new connector can be supplied
with either 5 or 6 leads of any length
specified.

RCA LINE AMPLIFIER
Of particular interest to those con-
nected with custom sound installations
is the versatile plug-in line amplifier
with self-contained power supply re-
cently introduced by the Sound Prod-

www.americanradiohistorv.com

ucts Section of the RCA Engineering
Products Department, Camden, New
Jersey.

The new line amplifier, the RCA
Type MI-12160, can be used as a mas-
ter mixer for up to four preamplifiers,
a booster amplifier for supplying zero
level to a telephone line, a line am-
plifier capable of operating from a
telephone line, a driver amplifier sup-
plying voltage for up to 500 power
amplifiers, a monitor amplifier supply-
ing two watts of audio power to a
speaker, or a bridging amplifier for
bridging a low impedance line.

The unit, which is designed for shelf
mounting, will provide good frequency
response from 30 to 15,000 cycles with
low distortion, according to the com-
pany. It features inverse feedback
control and voltage-regulated power
supply and has a rated power output

of up to two watts. An interstage gain
control with positions 0-10 is mounted
on the front apron of the chassis for
easy operation. The self-contained
power supply consists of a powcr
transformer, a high vacuum full-wave
rectifier tube, and a low hum output
filter.

CONSOLETTE RECORDER

The “Magnemaster Consolette,” a
popularly-priced tape recorder de-
signed specifically for professional and
broac#kst use, has been added to the
“Twin-Trax” recorder line by Ampli-
fier Corp. of America, 398-2 Broadway,
New York 13, N. Y.

The new recorder may be operated
at 15” per second with a frequency
response of 50 to 15,000 cycles, or at
71%”" per second with a frequency re-
sponse of 50 to 10,000 cycles = 2 db.
After the reel has been run through,
the instrument instantaneously and
automatically changes direction of
tape travel and plays an equal length
of time in the opposite direction. This
feature provides 30 minutes of play-
ing time at the 15" speed and 60 min-
utes at the 7% " speed, using standard
7" diameter, 1200 foot reels of tape.

RADIO & TELEVISION NEWS
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Mast - Often - N ded

1950 .

Television

fored g Information

| e

Ne-w 1950 Television Manual

This newest giant volume of the series covers
1950 factory data on all pobular television
sets of all makes. There are circuit exblana-
tions. 144 Dages of aligninent procecdure, test
patterns, respOnse curves, Dawes of ave-
forms, voltage charts. service hints, and ten
mammoth 11¥15° blueprints. Manual §
strle binding. Price nostpaid. only. ...
1949 T.V Manual. Similar to the, volunie
listed above. 1ias 160 extra-large pages, plus
9 douhle-spread glant hluéprints. 5
To order see coubon below. ohiy......

1948 T-V Manual. Lariler volume has mate-
rlal on all popular T-V sets of this perioil.
Large gize: 8'2x11”. Remarkable value. §
Incluging § rold-out hlueprints. only...

1947 FM and T-V Manual. Covers all

needed F)M and telcvision sets including
popular R.C.A. ¢30TS. Data on 192 52
pages, Only............. S -

7lecr SUPREME TELEVISION Manuvals

INCLUDES ALL POPULAR SETS

All you need to service any television set are
the four SUPREME TV manuals described at left.
Every popular television set, from the early 1947
models to the very latest 1950 receivers, are here.
Covered in great detail making adjustment and
servicing really easy. Manuals have data on eir-
cuitg, alignment, test patterns. response curves,
service hints, voltage charts. waveforms. factory
recommended changes, and man¥ mammoth 11 x
L5-inch blueprints. These manuals will give yvou
the practical know-how of a TV expert and will
repay for themselves with time saved on a single
TV job.

FIND —FIX ALL T-V FAULTS

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

RADIO COURSE

AMAZING BARGAIN IN HOME-TRAINING
Here is your practical home-study course

CHPLETE

AMAZING BARGAIN OFFER

The television series manuals are the most
remarkable values offered by Supreme Pub-
lications in their 17 years of business. These
TV manuals at only $3 and $2 each are amaz-
ing bargains and defy competition. There
is nothing else like them. Each manual is a
virtual treatise on practical television re-
pairs. By normal standards, each such large
manual packed as it is with practical facts,
hundreds of illustrations, diagrams, charts,
photographs, and expensive extra-large blue-
prints, should sell for $10—but as SUPREME
special values they are priced at 33 and $2
each. Only a publisher who sold over one
million TV and radio manuals can offer such
bargains based on tremendous volume-sales.

YOURS TO USE ON TRIAL

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

SUPREME RADIO MANUALS

“»_New 1950 Radio Diagrams

Now you can benefit and save
money with Supreme amazing scoop

Mast - Offvu . N;\'Ju{
1950
RADIO

at a give-away price. The 22 lessons cover
all topics just like other correspondence
radio courses selling for over $150.00. Qur
amazing offer permits you to obtain the
course complete for only $2.50, nothing else
to pay. Course covers fundamentals, modern circuits, prac-
tical radio repairs. Includes hundreds of diagrams, thou-
sands of repair hints, many trouble-shooting short-cuts.

of 1950. This one giant volume has
|all the service data you need on all
recent radio sets. Here you have
mlearlg-pliinte(l large schematics,
needed alignment data, parts lists,

DIAGRAJ\}S [ voltage values, and information on
il Serviing [l e stage gain, location of trimmers, and
@ dial stringing illustrations. This is

| the help you need to find tough faults

all

TS

-

COVERS EVER:hTOPItC fouF RIADIO rSEhR:IC'NtGd ] in a jiffy. The new 1950 radio manual
| e easy-to-follow lessons of this home-study b %] i - 1 -
| course will show you quickly how to repair all sorset T is a worthy companion to the 9 pre

e ] .
| ___—— | vious volumes used to an advantage

e by over 128,000 shrewd radio men,
BIGGEST BARGAIN IN SERVICE DATA

Wise servicemen know that Supreme Publications manuals
have all the material needed at the lowest prices. For the re-
markable bargain price (only $2 for most volumes) you are
assured of having on hand needed diagrams and all other essen-

types of radio sets. There are lessons on how
to open a shop and operate a successful radio
| business. Every lesson is well illustrated. in-
teresting to read, really easy to understand and
apply. No special previous knowledge is needed.
The early lessons explain impor- >

tant principles. Other lessons
cover test equipment. trouble-
shooting. circuit tracing. tele-

*“You should fet | yigion. and every important W tial repair facts on almost all sets you will ever service. Every
Tore money for . . Py
your Course. The tobic of radio servicing. v

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

SUPREME RADIO MANUALS for PREVIOUS YEARS

first week 1 studied
it, T made $10.00

PRACTICAL ON-THE-JOB MATERIAL

Learn new speed-tricks of radio fault-finding,
case histories, servicing short-cuts, exira profit
ideas. Inc¢luded are many large lessons on ihe use
of regular (est equipment, explanation of signal
tracing. use of oscilloscope. transmitters. P.A..
televigion. recorders, etc. Let (his informatlon save
for vou enough time on a single iob to pay the
full price of $2.50, for the complete conrse of these
money-niaking lessons.

EASY TO UNDERSTAND AND APPLY

The practical lessons of this eours¢-manual are

rehalring  sets. I
bullt my own test
outfit from dotalls
given Ln this course.
I have repalred 100
radlos to date. . . .0
Slgned: Robert €.
Irammel, 120 W,

8th, Davenport,
Iowa.

j
{
i
i

easy 1o follow and apply to actual radic iobs. Hun- == s - - e TS
dreds of radio and television facts thal puzzied you 1949 1948 1947 1946 1942 1941 1940 1939 | 1926-1938

| will be auickly eleared up. You will find yourself SUPREME Most-Often Needed RADIO DIAGRAMS Each RADIO

| doing radio repairs in miiuics insiead of houre = | Manual only $2. (1949 is $2.50); 192 pages of diagrams, align~ | Diagrams
Every new radio development o[limportance it ment data, voltage values, parts lists, and service hints; 240 Pages

large size, 815° x 11°, To order, see coupon below. Price $2.50

NO-RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 3727 W. 13 St Chicago 23, ILL.

vy thousands of time-saving facts are
7 ooy (oiE this giant-sized complete course-bool.

O oo 2 | SATISFACTION GUARANTEED

neUihe Sveirin Year

T Seten "2 | Use the NO-RISK coupon at risht Lo order the
complete COURSE for 10-day examination in vour
own home. Look over the material. read a few lés-

paeked into

Palring radtos. It
took me two MoNths

H
H
:
H
o R R GO RO NC era) iadia o & e H ]Sendyon trial manuals clhe‘cked below and at Radlo Dlagram Manuals
3 sons. Gis¢ this aid to fix several radios. Only then § right. You guarnniee complete satisfaction. O New 1950 Manual, $2.50
. Fi E —— + .
Sourse.” (From a | decide tfo l:r;e?-'(’] the lessons at the bargain $ 50 i [ 1950 Television Manunl, $3. (I 1949 Tv, $3, 0] 1948 Radio Manual, $2.50
Koger Lanttois, | Price of $2.50 ((ull cost). or return the f O 1%as TV, $3 ] 1947 TV & FM, only $2 <
1679 Poupart, Mon. | Material for a eash refund. Act today, —_— D &Xh 4 b £ 01948
treal, Canada, | while the price is still only.......... ' [0 Radio Servicing Course, complete. .. .. .$2.50 0 {947 = PRICED
E O I am enclosing $. .. . Send postpaid. [] 1946 ; AT ONLY
Q o E O Send C.0.D. ! am enclosing $., . deposit. 09z 2 s
upreme L-ublications § o o 5
§ Name:..... DO IR0 TH0ABE0L - koo Gas e b O1sas 2 EACH
+ . 0 1939 =
Sold by All I‘Oadmg Radio Jobbers H  adiboms [ coen00-0000000000000000000 O 19261938 Manual, $2.50
December, 1950 85
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Real values on hard-to-obtain items

TRANSFORMERS-CHOKES:

2.5V, 10A. 10KV msulntlon S\hwble for 866,
838, etc. Reduced to $2

5H, 400ma chokes. Fuily shielded, drawn steel
case, Made by Chicago Transi{. Reg. $4.95, re-
duced to $2.95 ea.

10H, 200 ma choke. Hermetically-sealed steel
case. Also has hum-bucking tap. A beautiful item
only $1.98.

10H, 50 ma choke. Strap mountlng. Handy for
dozens of applications. Reg. 98¢, reduced to 65c.
Charger or fil. trans. Pri. 110V, 60 cycle. Sec-
ondary, 9-10-11- 12 18 volts @ 1.2 A. Fully
cased. A buy at $1

Vibrator trnnsformer. 8V inp. Secondary
845-0-345 @ 150 ma. Also has bias winding.
Fully cased. Bargain at $1.49 ea.

Power transformer. 780V, CT @ 200 ma. 2.5V
at 8a. BV at 8A. 8.3V at 8A. Pri. 115V, 60cy.
AC. Has electrostatic shield. Upright mount.
Shipping weight 11 lbs. Only $4.95,

Fil. transf. 24V at .8 amp. Open frame type,
$1.95 ea.

5V, 25A transf. Cased, upright mtg. A buy at
$3.95 ea.

MICROPHONES:

Alrcraft-type, push-to-talk mike.
NEW. A real buyl
to 59¢.

RCA Hand Mike.

Button on top,
Were $1.15 ea. now reduced

ULTRA-VIOLET LIGHT
SOURCE
FOR TELEYISION AND

C/R TUBE EXAMINATION

O-R now presents . new . .. an B-watt, ultra-
violet, "black-light** " source! Here is a h)ghly ef-
fective and time saving device for checking burn
spots and other defects in phosphors of C/R
tubes. C/R tube face fluoresces when exposed to
this special black-light to give visual indication
of condition of phosphor. Reflected light from
C/R tube face is negligible and tube does not have
to be in operation. An invaluable device for TV
service shops, schools, laboratories. Also used jn
medieal, chemieal, foods, stamps, eriminology .

a thousand use

In kit form lncludmg Sylvania 8 watt, black-light
tube, ballast, starter, mounting panel tube clips,
reflector, line cord/plug, hardware, instruc¢tions.
Simple shadow box for outer housing is easily

made.

Complete kit (less outer housing) . .. .only $4.95
Also . . . complete ‘‘black-light” equipment for
any industrial or experimental application. In-
quiries invited.

TU-10 B TUNING UNITS

One of the most désirablé tuning units lor the
BC-375E. Has three excell variable

ers. Limited quantity. Only $1.75 ea.

Separate sets of heads for record-

erase and a monitor permit the simul-
taneous monitoring of the recorded

signal to be made of the tape for qual-
ity control.

Complete technical specifications on

the new recorder are available from
the company upon reguest.

Hi-grade, single button. Bronze
colored w/cord and plug. NEW. Were $1.98 now
reduced to 98¢ ea.

TELEPHONE EQUIPMENT:

EE89 Repenters (see previous nds).

"TRU-SONIC™ MICROPHONE
Stephens Manufacturing Corpora-
tion of Culver City, California, has

AN-GSC-T1 CODE TRAINING SET |
Complete with 10 keys. Consists of a variable |
pitch audio oscillator powered by universal power
supply. DC, 6-12-24-115V. AC, 115-230V. Volt-
age selectable by switeh,

Only a few

Has loudspeaker and i

left. NEW! Regularly $9.95 ea.. .now $6.95 ea. volume control. Contained in ::nrry;]ng case 17 x ref:ently introduced a group of three

TS-10 Sound powered handsets. " limited quan- 103 °x 187, Ideal for code traming Eroups. microphone systems for swivel, stand,

tity only. BRAND NEWL......... $25.95 pair clubs, schools, ete. NEW original boxes. Were . g

Handset hanger. Bei}utlful ¢ast aluminum shell $49,50, now $16.95 ea. i and Iapel appllcatlons.

Toden An " extemely oetale “webl-made " item  TM:11-437 Manual. Completely describes above || Each of the new systems employs a

° * equipment. ircuit iagrams, par ist, etc. | .

only $1.95 ea. $1.00 ea. & ° fres | head of extremely small size. The

EE-8 FIELD TELEPHONES SCOPE COMBO OFFER company claims that the new ‘“True-

Used, workable ................ $10.95 pair . Sonic” models are essentially non-

Used, 800d . v v vvr ouiie s $12.95 pair The makings for an excellent scope.  Includes: . n R
All units tested before shipment. 1-5NP1 C-R tube, transformer for hi-voltage and directional throughout the entire

fil. for 2X2 rectifier, ¢ircuit diagram, only $7.95

audio range. In addition, the company
states that it is the only microphone
currently on the market that makes
use of a condenser type diaphragm in
a circuit which does not require vac-
uum tube circuits mounted adjacent
to the head.

With these new systems, all auxil-
iary equipment can be used up to 400
feet away from the head, connected
only by a small standard single con-
ductor microphone cable which carries

STORAGE BATTERIES:

2 volt, Willn.rd. Dry packed. Very special at
£1.19 e

36 volt stomge bat. Consists of 18, 2V umt.s m
sturdy case. Here is really a bargaini
$17.95.

RECEIVERS:
SCR-522 Receiver.
tubes $14.85 ea.

R89/ARN 5A RECEIVERS. See March Radio-
Electronlcs for converting to FM set. Brand new,
orig. boxes. Now oply $10.95 ca.

LOW FREQUENCY CRYSTALS
Precise units in holders. Ideal for oscillators as
markers, BFO, ete. Can also be used as resonators

FL-8 Filters, New._ ... .......... only 98c ea.

EICO KITS in stock

write for Circular |

UHF WHIP ANTENNA

Four sectiohs—extends to 24", closes to 8”.
Has 8/32 tapped hole in bottom for mounting.
Ball on top 90c¢ ea.

TWELVE FOOT, HEAYY-DUTY WHIP

Actually 12787 in_length. Composed of four, |
sturdy¥ sections whic¢h plug-in and serew to-
gether. Consists of sections MS-50, 51, 52, 565.
BRAND NEW! A handsome buy on a h:ghly de- |

Used, good condition. With

sirable mobile antenna. Only $1.50 complete, N
e S e im0,  Foan i R 8L, no high currents and voltages to feed
un excellent buy at only............. 89c exn. AN-75-D WHIP ANTENNA critical low level circuits.

SPECIAL PLUGS & CONNECTORS A great buy for you mobile men. 73" collapsible lo A booklet containing complete speci-

14", Has 9 sections—corrosion-proof brass. Sturdy L . q q
For PE-103, male and female (male fits PE-103}), ba,lael;te molunttwsl!hsnilﬂ! wing-nut fastener. These fications on these new units is avail-
(357 o ooh . .85¢ set £0! ormerly a b ea.
RS ARNS, Two spccml plugs 1.00 s:; Final ¢learance price..... veesaseressIBC €2,
IS’ERQIOS for BC- Zilds-—ﬁne“ - 75¢ ea |
522 meter ug, 13/ 25c ea. ==
PL-58 fits into EE-8 telephones and mnny switch- SMALL PRECISION LATHE 110- v Ac |
boards—new . ........... R .30c ea. Now with
PL-106 fits RM-14 telephoncs nnd others— Larger
O ol o =0 0| iojoo o0 iy oo .45¢c ea. Motor |
8 pr. Female. Fits SCR-284 equ:p .35¢C ea. 0 |
H5-30 Phones. NEW In hoxes. Only. . . ... $1.2 $445
HS- lenhones USEd with hendbnnd and 6/ cornl °
Al hotlbusintyl sal: Hu lunzpe wumsl: 90 @ n- s saene 9& A small lathe l
BC-454 RECEIVERS o T ool
Frequency range, 3 to 8 mecs. Good cendition. An ers, lnbora- {
astonishing low close-out price. to;igs' den-
Less tubes .. mpmed < cu®e s aans +:.$3.95 ea, tists, hobby- |

P S iy f A 27 crafters, model macll(ers. machine sho%s’; gchcols
oOWEr au of An - i etc. Automatic Feed. Work ecapacity etween
PPIY y 4-N Receiver centers. Swing over bed 27, Constructed of steel
ITere it ts—at lastl Just plug it Into and cast iron. Accurately machined and finished.
the rear of your 274-N RECEIVER Fan-Cooled Motor mounted inside the base. Com-
r .ku;nyﬂgalodcege Com'_!l!lletrl‘lill- and plete with 114" face plate, 2 lathe centerhs. tool
acl Wi nars lathe dos, one tool-bit and
and diagrams. Simple and easy to postRandiiocker Rene LS holos = '

bulld_in o Jifty. Dellvers 24 wolts ‘o5t rod-
plus B voltage. No wiring changes
to be made. Deslzned especially far
the 274-N recelver. All necessary
parts for conversion of rest of re-
included. ONLY $7.95. TUNING
Receiver. 590 ea.

COMPLETE ACCESSORY KIT
ineluding 4-jaw chuek, drill chuck, center counter-
sink drill, 2 tool-bits, 2 lathe dogs, 1 face plate
with 8 drilled and tapped holes, 4 collets, 1 t
collet chuck. 1 Allen wrench .. %24.50

]
for” 274 able from the company. When writing,
ask for Bulletin M-1 and address the
company at 8538 Warner Drive in Cul-

ver City.

MINIMUM ORDER $2.00. ALL ITEMS SUBJECT TO PRICR SALE.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.0.D.
NEWCOMB PHONOGRAPH

OFFENBACH & REIMUS co. : The newest addition to the Neu.;-
372 ELLIS ST. SAN FRANCISCO, CALIF. PHONE ORdway 3-8551 comb Audio Products Co. line of audio

| (Continued on page 103)
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HE ONLY WAY...

The current world situation is causing continuous fluctuations in the
availability of many standard items of TV, Radio and Electronic Equipment.
Concord feels that its customers should be informed of these changes as they
occur. Therefore, in an effort to serve you better, Concord will, during this
period, issue periodically, large up-to-the-minute Buying Guides - jam-packed
with the goods you need and want, at the prices you want to pay. You can't

afford to miss a single issue....

Put Your Name On Concord’s Mailing List TODAY! )

BE ASSURED OF...

e Complete Listings of Available Merchandise First
® Best Buys - Quality Products - Lowest Prices

e Free Expert Technical Advisory Service

1

ial PM Speaker, de-

wide Range Coaxia ion for

C.°"c°drd 13 ive finest in natural reproduct‘\;l)::y %

signe todgmdms_ 12 woofer has h_eavy oAl

o systems an oducing lower musical register e

tweeter has especially df):?.tlxepdlgoﬂﬁoo
: and...will resp :

ister of musical a“ddv::: l¢:v:saz1hined {mpedance can be hooked

High pass filter 1S attache Rated at 20 watts. 5
2129

h-fidelity audi
tt;ifnce Alnico 3 magnet for ;e;()jr
40 cycles. Coaxially suspenc

eps.

to any 8 ohm output transformer.

e Prompt Efficient Service on All Orders

22-19362R - Shpg. Wt. 10 Ibs.

L &

EXCLUSIVE... DIAMOND STYLUS CARTRIDGE

Another Concord Exclusive! A Variable Reluctance Cartridge with a Genuine
Diamond Stylus for standard 78 RPM records. Drastically reduced in price,
this cartridge formerly sold for $21.00. Now only at Coencord can you get it for
less than half the original net price...a 50% saving. Frequency response limited
only by record itseli. Extremely low needle talk and seratch. Unaffected by
varying temperature and humidity conditions. Requires 3/4 oz. to 1-1/4 oz,
pressure for optimum tracking. May be used with most standarc tone arms,
Can also be used with Garrard changers (old and new), and Webster changers
{excepting those that use plug-in Leads). Pre-amp required between pick-up and
input. Size: 1-21/32 x 3/4 x 9/16". Mounti .¢ center 1/2 In. 9 95
99-8015R - List Price: $35.00. .. .......... Your Net Price . 7

COMBINATION JIG SAW-SANDER-FILER

A combination Jig Saw-Sander-Filer with built-in 110-volt AC motor...all for
ap amazingly low price. Powerful 3,000 RPM motor has self-aligning oilite
bearings and heavy fly wheel. Saw cuts to center of 16" circle. May be rotated
to any position to cut longer lengths. Saw strokes: 3,000 3/16-in. strokes per
minute. Saw arm may be removed and saber blades used for larger pieces.
6 x 8" table tilts and rotates to cut at any angle. Sanding table tilts through 45°.
For filing, merely remove the saw blade and arm and use 1/4" dia. standard
filing machine files. Made of lightweight cast aluminum. Size: 13-1/2 x 8-1/2

x 8-1/2". With 6" cord and plug.
18-15738R - Shpg. WL BIbS. . . v v eouve v v ...]]a25

December, 1950

18-15796R - Drill above only

CONCORD RADIO

,rE_____ e _.____-",!

‘ONCORD RADIO CORP. Dept. RM-50
4 901 W. Jackson Blvd., Chicago 7, Illinois

: [:] Please forward your very latest Buying Guide.

{ | Enclosed $ .... (Include Shpg.charge - Any ex-
| cess will be refunded.) Rush me the following equipment.
|

CONCORD'S NEW
CON-CAPS

ll
I
ll

: Your assurance of high quality and long life
dependability - Concord’s New CON-CAP condensers. Feature seamless extruded
aluminum shell with outer glazed cardboard insulating tube, and easy-to-manage
tinned copper leads; hermetically sealed construction. Lowest price anywhere!

Fully guaranteed.

GILBERT DRILL SET

One of the greatest money saving values yet
offered...A Gilbert Drill Set...Complete with
1/4" electric drill and 20 attachments. Drill
has Universal 110 volt, AC-DC motor - 1400
RPM no load speed...steel hobbed gears; 1/4"
chuck; 16 to 1 gear reduction and toggle switch.
Some of 20 attachments include...wood and metal
drills, buffer, mounted grinding wheel, screw-

Capacity Working Lots Single
No. mifd Volts DC Size 10 ea. ea.

5-682ZR 20 150 11/16 x 1-1/4 29¢ 37¢
5-684R 40 150 13/16 x 1-3/4 35¢ 43¢
5-690R 20 + 20 150 15/16 x 1-7/8 47¢ 55¢
5-691R 40 + 40 150 15/16 x 2-1/4 59¢ 67¢
5-692R 50 + 30 150 15/16 x 2-1/4 59¢ 67¢.
5-685R 8 450 13/16 x 1-3/4 29¢ ITé
5-686R 16 450 3/4 x2-1/4 47¢ 55¢
5-68TR 20 450 1-1/16 x 2-1/4 59¢ 67¢
5-689R 40 450 1-1/16 x 2-1/4 12¢ 82¢
5-696R 8+8 450 1-1/16 x 2-1/4 67¢

driver, and burr...plus many more. Used for grinding, drilling, sharpening, mixing,
shaping, sanding, burring, pelishing and waxing. Complete set packed in metal

chest 13-1/8 x 3-1/4 x 7-1/8".
18-15767R - Shpg. Wt. 8 Ibs.

Mail Order Center and Showroom

901 W. Jackson Blvd., Chicago 7, Ill.
Branch Showroom: 265 Peachtree St., Atlanta 3, Ga.

.......................... 15.95

(EXPOR

For PROMPT Service on Export Orders & Inquiries
Address to CONCORD RADIO CORP., EXPORT DIV-
ISION, 901 West Jackson Blvd., Chicago 7, Hiinois.

37
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McGEE'S 20TH ANNIVERSARY "BIG DEALS™ SAVE YOU BUCKS—ORDER NOW!

100
MOLDED
PLASTIC

BYPASSES

$g43

100 molded plnsuc tubular by-pass comn-

100 | 20
TOP QUALITY
A T 50x30 MFD.
TUBULARS 150 YOLT

5§49 3975

Here's 2 red hot value. 20 of our XX qual-

10
SELENIUM
RECTIFIERS

$595

Be Prepared
for Rectifier

150 Mil Selenium Rectifier.

Bocs signal tracer

densgers. vl all by e 100 top quality 800 volt tuhulnr by-pass ity replacement electrol¥tles. The most shortages
Same nallonnl]y )movm migr. Regular deal- condensers. Made thls year by a famous | Popular condensers in use y. Takes 10 top quality selenium rectifi G
ers net is over two and one half times our condenser iactory. Don® com‘use thesc with | care of 600% of Your AC.DC radio Blter | eed 2nd to none. Lat t" ;| '~“‘t5- uarafi-
20th Annlversary sale price. ¥ou’ll chuckle grab bag surplus. Mche s deals are muar- | needs. Compact eonstruction 1950 predue. | S8 SO0 Hard est compact construe.
when you Iook these over. Here's what you anteed v.o please Here's what you get: | tion. 1 year guarantee. 50-30 mfd. 130 (s standard 130 volt. Use thesc for
get: o—oo 10—.002 2, 20—.0053. 20— 0001, "10m.003: 20-.005, 200110 | volt, noused. in a cardboard tube with com- | Your AC-DC sets when tubes arc hard to
.0 02, 0— 05 and 10—.1. Our blg —02 20—. Oa and 10=-.1 600 volt conden mon negative, has long flexible leads. 20th get. 5-635 mil and 5-100 mil gelenium
deal Vo RN-202. IOO plastic tubulars. Qur big dea! No, RN-203. Shippin; /\nmvcrs.nry. big deal No. RN-204. Salc recr.lm-rl. McGee's Dbig deal No. RN-211.
Shlpplng weight 2 1bs. Net price $9.49. Welght 2 lbs. Net price 56.49. price $9.7 | Shipping weight 2 lbs. Nut price $5.95
CHOICE OF
5 OZ4 TUBES SERVICEMAN SPECIAL i0 MOTORGLA 4" or 5"
5—~4-PRONG 5 5-INCH P.M. SPKRS. REMOTE CONTROL P.M. SPEAKERS
5 $0x30 150 VOLT COND. SALE s
VIBRATORS 5 4-PRONG VIBRATORS s 95 HEADS $7.95 PRICE 29
2S5 ,01 600 VOLT —
ALL 4 s 0z4 TUBES | McGee's fine qunlity line
B fron ShRG Genulne Motorola Controls Heads, 99¢ each. g:s"l‘k’l‘;i"ﬂ(;‘n: Px{ :penk‘;
v nico
FOR o— 25 .05 600 VOLT Pick any of ﬂ.iesf: automatic control heads magnets and standard 3.2
S 100 MILL SEL. RECTIFIERS in factory eartons at 99¢ each, Automatic ohm voice colls, McGre
;h;:‘v s :\"l;e? (rluu'. df“tl f?r y%\ol * heads with push buttons and manual tuning 100,000 R hfg ﬁ“u‘emendouz stock of
ello o 2 laof u ing: 42- speakers our . Ev:
nuiawsse alco 5 standard Here s a real value for the radio repalr for l‘ihed tollo\:lng. A 461 C}::""n:'z :i’ :lef speaker is fu ully x!uarnn’t’eed. mé’crds" y;:.);-
brand meta] OZ4 tubes and man. All these parts listed are fast moving 47 Hudson, 40 Lincoln Zephyr, A 19 spoakers now,
5 of our famous 4-prong seérrated can vibra. Items. Fully guaranteed. Tubes are stand- cotn Zephyr, 40 LaSaile, Cadillac, 42 Olds- 4 ineh, s«luaro «.vveol oz, magnet $1.29
. This wvibrator is of the latest designm, ard brand. he 5” PM speakers have 1 o2. mabile, 41. 48. 47 Packard. Shipping 5 inch, jon...1 0z. magnet 1.29
for long life. Standard diameter can, nmri mafnet, The by-passes are all 1950 produc- welght 3 1bs. each, Net 99¢. 10 for 57.95, 6 im:h. pincush on 1,47 oz, magnet 1.79
enough to it all Chrysler auto sets. aiso tion. This deal is sold as g deal only 241 Push button and Raniverealtuns 4 6 inch......... 6z, magnct 1.69
fits Motorola, ete. Our 20th Annlversafy, and not broken up. A McGee 20th_Anniver- By Loliids b sl = 5 x 7 inch. oval..1.47 oz. magnet 2,19
big deal No. RN-v10. You can fet 0OZa sary special, deal No. RN-245. Net price der dash mounting head: fits all cars and 7 inch, pincushion 2.15 oz, magnet 2.85
metal tubes and 5 4-prong vibrators. all for | $24.95. trucks. Net $1.95 cach, 8 inch, Pincushion 2.15 oz, magnet 3.29
$8.49. Shipping weight 3 | 1 e —_— = 8 x 9 inch, oval..2.15 oz. _magnet 2.55
1 or 4 VOLT 100 KNOBS | 65 st selenium Rectifier. ... $2.95 FOR A
crysTaL  §499 Set-Screw Type | 70 Mil Selenium Rectifier. REG. $7.77
CARTR'DGES il Sclenium Rectifier. PROBE

McGee offers you a r-:mous make t‘rvstal
cartridge.  Standard ze and sha

very light v.ehzht Wlll track on 34 oz. ﬂ'
more Préssure A-6, one volt out-
put, rej laceu Asmue L'IO ote.. Net 51.99.
Stocl A-10. volt output g;laces
Astatic L12 and_ L-82, ete.,

Buy 10 assorted for $19.00.

UNIVERSAL OUTPUT

TRANS. DEAL. RN-UPG
35.29
’ Any push-pull or single plate

to any voice coll. Popular strap
mounting. the same as you use every day,
You get 4:53 watt, 1.8 watt. 1-15 watt
tr.—ix‘\;xfornaers. Smgplng wnlgm 4 1bs. Deal

10 SMALL . QUTPUTS
DEAL RN-10PT $4.49

5 outputs for any single unlversal Plate
to volee coil. 5 \vatt. And 5 sin):le 50 6
0“"’1‘1'“:'0;{'»“ monniing. Snipping welihe
sma Bize &tra ountin np ng weig]
4 1bs., Deal EN %I

115 PHONO NEEDLES $4.95

2 53.50 list Duotone Ruby neecdles. with

han record brush, 3 S$2.50 list Duotone

Sapphire needles in plastic case and 4 pack-

affes of 25 ¢henp ncedles a package of

10 cheap needles. 1 l.; pbono needles, Deal
2ZRN-Pi2. Net $4.95

22 AC LINE conns_sﬁs

20 6 ft. AC cords. with G.E. unbreakable
molded caps. 10 brown and 10 lvory. plus

2 1CA unlversal resistance AC-DC cord sets.
Shlpl;lm:
85.

welght Ibs. Deal &GE-22.

20 CONTROLS $5.95

All have SPST I\‘\llﬂ:h.
which may be by
pulling a " small lnb
red hot value, All Nnuonnl
Unlon. individually boxed,
1 each 5.000, 10.000.
- 100.000
and 5 each 250,000. 500.«
000 and i me).’nhm Sh?pmg welght L 1b,
Deal = RN-NU20. Net §

$19.95 BUYS A NEW
St. George Wire Recording
Mechanism

ONLY 200 TO
SELL

MeGee offers you at
a terrvific saving the
= St eorge St.- rles
1100. wire recording mechanism.
new and factory cartoned. This Ilnlt \viII
record and pla{bnek from a standard record-
ing wire. up 1o 1 hour. The wire take-up
reel turns at 78 RPM and will play and
record rd. The
basc 15 punche:
required, Bx13x3L%
gram of how
wire a 3 tube converter to enable the wire
recorder to be used In conjunetion with nl(?!
radio or ampPlifer. recor
ShipPing

ing mechanism,

weight 15 Ibs. Net price $18.95 each.
Crystal phono Pickul arm and cartridge
$1.95 cxtrn. R.ecor ing wire: 15 minute
s et ce § 9. 30 minute spool.

& 1 hour s pool. Net price
Crystal mike and dt‘sk stand $4.95

WIRE RECORDER GCONVERTER

3 tube AC wire recorder pscillator and
erast cireuits for use with the above .
George mechanism, or any wire recorder
hend. Adapts any radio or amplifier to
operate a wire recorder. mike and phono
inputs, self powered. Wired, with tubes
and Instructions. el RR-Y. shipplng
weight 6 lbs. Net price, $12.95.

88

33.95

100 bakelize set serew knobs. for radio
set replacement. All fit standard 14" shaft.
Assorted walhut, black and ivory. Enough
of cach style to gilve
Thls valye worth $7.50.

Deal No. RN-10K. 10
53 95 or DE 1/2 a Deal or 50 knobs.

ZOTH ANNIVERSARY INTERCOM SALE!

$25,000 WORTH OF INTERCOMS AT SCOOP PRICES

200 Mil Selenium Rectificr.
250 Mil Selenium Rectifier. . .......

MeGree's XX quality sclenfum rectifiers.
Small 5I7o. combact construcﬂon All 1950
production, by No. factory. Not sur-
but unn’orm qualit.y Fully guaran-
teed. 130 volt RMS rated

5-STATION INTERCOM MASTER
MASTER SUB
STATION STATION

$1495 $395 cucn

jntercom master station,
10X532%8",

5 station
walnut cablnet,
call any one or more subsmuons

in an attractive |
5 pushbuttons. you
Talk-listen switch
control on front panel
lifier js 0f the conventional
of power. Equipped with

Molded walnut plastic substa-
tions for use with Model 2700
Master. Full v

has a sllent position. Volume
for easy access. The am,
AC-DC design, “with plenty

a full size Alnica V PM spcaker This intercom mas- matnet PM sbeaker, spring
ter is new 1950 produetion by a well known factory. return call-back s . 8i:

Made to sell at a much higher price. Only 300 to 5142 x Bla x 3157, Shlpping
sell at the special purchase price of $14.95 each, weikht 2 1bs. cach. Mounts

5 station intercom master No. 2700. Weight 7 lbs.

Net price 514,95, set onh desk top. attrac-
Intercom master. same as above. except in addition | LVE Net price 5395 "aeh.
to the 5 station switch a 8th pushbutton is added to

r.-all all stations at once,
6.95 each,

Stock No. 2701. 3-wire plnsue intercom cable.

Net price
| $1.95 per. hundred ft.

® Powerful—6Y¥4 Output Tube

® Walnut Yernier Cobinet

© o Push Button Selector

P e Sub Stations $3.95 Each

Intercom master. de. |
owerful AC trans-

Super heavy duty.
slgned lor continuous service.

10 station e
Attractive walnut plagtic eab-

former pa with 80 reetifier. 8V oul'pul and 6SJ7 o
driver. " spoaker with 2.15 oz, Aln v mﬂlmet Inet. sub station for use with
Housed in a walnut cabinet 14" long, 61/2’ deep and the model 2520 master. Has
7le" high. Designed to Install as a 3 wire system.

lever acting call back switeh

10 push button station selcetor on front. with sep-

p]aratte nl{“smtion f;lll swlllc' Talk- Ils}tlegls:llch lh:ns and Alnico V PM sheaker. Net
silent pos ade to sell for a muc gher Drice.
McGee made a fortunate purchase and s GEeB cndy 10 [er

$37.50. 3 conductor olastle
intercom cable. $1.95 per hun-
dred ft.

HALLICRAFTERS §-78
AM-FM CHASSIS WITH
12" GOAXIAL PM $89.95

10 tube.

asges the bar-
you Shlpplng weight 12 lbs. Stock No. I
2520. 524.95 rcach.

We have a few Model 2520. Bullt for \!nsbel to
Master usc. Price on Master to Master $25.9

¥aln on_to
Net

Sensational new Hnlllcraners. plus
rectifier. Model FM <h
tom installation.
its own power suppl
ity audio system. hassia slze. 1212 N
ﬁzh and 117 deep. OulPut transformer mauhes
ohm_spcaker and 500 ohm. Receives FM.
88 to.108 mc and smndnrd brondeast. Automatle
frequency control (AFC) on FM holds receiver
n A set used in radios of lhe

-w uy

from McGeef Compleu- with dial escul
eon, knobs and tubes. uy your S-‘IB
Hallierafter chassls with a wide range
5-78 Hallierafter chassis. com-
Net_ Price 579.95. 5-78 chassls

pre-ampllner for S-78; adnpls Ch:lssh for

use wlth the G.E. \‘arlnb]c reluctance plek-

%P crystal mike. Net $3.95.
rysv,nl mike and desk sumd 54.95 ex-

McGEE RADIO COMPANY

‘Orde alance Sent €.0.D. With Parcet

Post Orders, Includs Pontags

Prices £.0.8. K.C. Swnd 259 Depssit with  TE| EPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY. MISSOURI!

probe, with instrucs
tions. Made to sell
A hea avy bakellte
BF5GT lube {The
cured hree screws and may be
apart aﬂslly) A 3 foot lead with 3 circuit
amphenol plugs and recef&ncle :md Mueller
pecwee elip. s probe to
amplificr and hlve a signal
wt. 1 ib. Net, $2.95; 2 for $4

SCOOP PRICES ON ELECTROLYTICS

MN-8 8 mfd 450 volt
MN-18. 18 mfd 450 volt
MN-20 20 mfd 150 volt
MN-40, 40 mfd 150 voit
MN-220. 20-20 mfd 150v
MN- 5 50-30 mfd 150v

Save on these. One year guarantee. All
single condensers are in sealed melai tubes
with paper insulating sleeves, Duai banks
in cardboard tubes with lomz flexibie leads.
Not surplus, but the bes

19 TUBULAR ELECTROLYTICS
DEAL RN-PLI9 $5.95

18 tubular electmlytlcs guaranteed for one

ear. All fresh in aluminum tubes
with cardboard lnsulatins: Sleeves. You must
be satisfied or money back. You get. 10
8 mfd. 450 volt. 4 18 mid. 450 \'oll 3
20 mfd. 150 voll and 2 40 mfd. 150 volt
condensers. pping weight 2 1lbs. Deal
zRN PL19. Net S.95

10 FP ELEGTROLYTICS
DEAL RN-(0DS $3.49

10 ussorted F.P. aluminum ean
electrolytics. Popular twist tap
moumln% \k)niuy muItIJ:Ie section

50 and volts, A
Shlpplnz weizh: 2

lbs. # RN-10DS, Net 53.45.

10 BOXES OF PILOT LIGHTS $5.49
Pliot lamps. boxed 10 to a handy carton.
American made. 7 boxes #47. 1 box 240.

x #44 and 1 box x46. A total of
100 lamps. Denl #CM-51. Net 55.49.
100 547 imported panel lamps. Guaran-
teed. 100 to the carton. Deal 2 RN-J47.
Net 54.45.

RECORD PLAYER SALE

78 R.P.M.
RECORD PLAYER

Deal #

peaker.

in. It has a 1.
Extra heavy duty 78 rpm phono motor.

The amp and Bpeaker are ¢ORcealed under
the attractive plastic base. This is a com-
p player and has better tone

a player of its_size. Only 100
Stock No. E 100? Sale prlco. $11.9

G.E. HEGOBD
PLAYER
ATTACHMENTS
SALE 5695
PRICE —

General Elee. 78 RPM
Players to at-

R| el, Stock No. GE:- 5

33y, RPM Model, S No. GB-SS has
Webster crystal pick \\lth needle. Nets
$6.95. Buy 3 for $19.50.

RADI® & TELEVISION NEWS

www americanradiohistorvy com
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McGEE ANNOUNCES NEW 1951 MODEL 8 TUBE ALL PURPOSE AMPLIFIER KIT

® 22 WATTS POWER OUTPUT

® PUSH PULL TRIODES

e RESPONSE (8 TO 20,000 GPS

® TWIN ELECTRONIC TONE GONTROLS

@ NEW TONE RANGE SWITGH

® TUNER-MIKE-PHONO INPUTS

© FINEST VALUE IN AMERICA

® TUBES AND ALL PARTS FURNISHED
e WHY PAY $100.00 FOR AN AMP—WIRE YOUR OWN

This 18 a complete kit, Everything furnished. including tubes and dlagram. DeslEned In our own audio lab. to produce mus‘e and veice, with full
wide ranfe J’my. and just the way you llke to hear i, whatcver your whn personsil l,i! Iterponse 20 to 20.000 CPS. new range sclector
switch glves the tone controls two Fanges. In the low positlon the amp =sounds llke a b juke box, In the high positlon the highs. An‘n wetll ins :iho
boost controls eir-

is ¢t ted to the brillt of a symphony orchestra. A v.nrl.nblc needle scratch filter Is bullt in. Separate hass and trfbl
b“fb‘s, us!r:?:o:c]mruw t‘ubea’ ln?)':ft‘.e‘s for mike U gnnnu ‘plekup. G.E. able reluctance or standard crystal cartridge. (No pre-amp Is required.) The 8-TUBE
hls:h Adelity output matches any PM speaker up Lo 12 ohms, This am Iclt uges all triodes. No ovdd or even harmonlcs are lmroduced within the
p. Power output. 22 watts, Complete with all barts and tubes: 3— F7. 2 lriodes in_push-pull. cithec 86AR or Woalern Electric VT- .;2 MODEL 7X5
.)\4 This is the finest muxlc Iovers’ amp kit that we have ever dosiuued bsc with a radio wner (buy our kit Model BT.38. brundcmot tuner., 511.95),
mlke or & record p r . Comtrois may e mounted on the chasals or cxtension leads. so thal the amptifier ean bLe used In n:\y w1lhb\c spnce AMP
Stock No. 7X5 \mpl fier Kit. ShippinZ wch:hl 25 Ibs. Net 529.95. Custom wired and tested, $12.50 extra. Why not order a 127, or 8" coaxial or Kl —
3 of eur 10" PM speakers. with inis kit? -
- K i o s D
NEW 1951 MODEL | SUPER HEAVY DUTY 10” PM $4.95
w o . We niade a special urchase on several hundred 2
. 15" "COAXIAL" PM SPEAKER 3 0ois.n ol pushass on e purgeey 20
00 ront” an easy muv ng conc o or
high fidelily sound systems and radio replacement.
ZUTH ANNIVEHSAHY SALE pRIcE | The magncl on this speaker s usu'llly ?IEL‘(] on a3
MeGee's new H)al Mod(-l 15" coaxlal PM 13" glze. very cMelent. good high and bass re-
speaker is nere! a price everyone sponee. You'll appreciate It when you get your hands
i can afford. $17. 95 ’I‘hls speaker 18 ideal — on_ this speaker. Attractive topuer l\nlqh 8 ohm
5 lur all types of radie and audio .-umplmrr voice cojl, Stock No. 1025PS. Welight 1bs. Net
connecied to any 8 oh price $4.95 euch.
?lgm:; l,r\?::cl-gl':'l‘c:\ag!'!‘:! ln:l_.n‘l ‘z‘r:)g :gnklll:ll; Order three of these and use them In a cluster of
sushended 5~ Speaker has [ts Own Magnet dcl P1S-9 Uhree. They will take 60 watts of audio and have
] and volce coil. A true coaxially bullt Wede ":x,',-z N"::" .'lren”l.hnnp .n‘n 154 K e ORI
L speaker, The high pass filter prevents low frequency motes from R (e P e oty - SAILT LB G
- {’vncninfolg(-shgelg ’l‘r]:g’ r%ﬁm&e}g olfl l.hlmls" i«m«lal Is frlom = —— - - $4 = -
s 10w above 5 N is the et speaker value 1
in the U.S. r We buy these by the carlond and pass our save N EW | HADIO AND
ings on o0 you. If you have or are but ding one of our nmn fidelity amplifier Kkits, this 1950 MODEL RECORD
speaker is lhc one you should anve. It i& n tremeudous value. \Why pay more than MeGee's |
price, for a coaxlal I'M speaker? Stock No 5-9. Shipping wewght 14 ips. 20th 5-TUBE PLAYER
Annlvl.-nuu-y nullo prlu' 511 .95 cach. 2 for 5341
| SUPERHET $14.95
NEW (2- INGH COAXIAL P M SPEAKEB $|2 95 RADIO For your chlidren's
McGee announces our New 1951 model 12-ineh coaxinl speaker. designed tor uu- erltioal KlT superhet radlo and
Tusic listener: for usc with high fideiiwy .'ludlo systems and radlos. Thls new mode | record player. Here
produces all music and voice With a natural quality. It is improved over ir Toat medel MODEL Q95 is what you get: A
i1 that the 12" woofer now has a heavy duty 31 oz. Alnico 3 magmet. This reproduces the NS-5X%X s full 5 tube supe
lower musical reglater down to 40 cveles. The mntlﬂlly suspc“ded tweeter has o speciali het broadeast chnsﬁlsnim,l\l wired and lested

deslgned conc for the higher register of musle and
CPS. The hirh pass fiiter {s attached
output transformer.

oice. It will respond up to 17.50
and comblned impedance will hook up m any 8 ohm
It will connect in pluce of any ordinary speaker f{only two wires to
conncell. Why pay S20 10 $40 for a speaker? McGed has them made to thelr own specifica-
tlons. by the (hnui'nndn and Passes the savings on to you. X 10 000
conxlnl spcakers. pay more than MeGee's price? \lec 12 wvide

lonxll;“ PM mpeaker. Mudol CU-14X. Net price. 512.95: 2 ror 525, 00 Shlpnlm{ wt:p:hl

SARKES-TARZAIN ﬁ

McGee's new 1950 Model 5 tube AC-DC su-
perheterodyne riclto kit. Has loop antenna
and 2 fang condenscer. wlth lighted siide
Tule dI;lJ and nllrdctl\(' plulie cabinet. Re-

®eives broadeast. 550 to 1630 ke, Full slze
dynnmlc BHCARET . mntched 458 1.F."
matle volume contral. Thls Is a cumpleto

o kit. Everything rurnished. inc

diafram. photes and tuben 14B8. 401
14A7. S0B5 and J35Z. pping \v(-lﬂht 1
Ths. Stock No. NS-5 Net prl(‘(' S1

5, auto-

Walnut cabinet. 1 phonc mMotor an:
erystal piekup. you do. when You re-
ceive your sct is drill_mounting holes in

cabinet.

No. JA-70. t price.
AUT-JO. Same radic clmsxin nnd cabinet as
anove. but furnished with a RPM autoe
matic rocord changer. Sr\lpp(ng welght 25

1bs. Net price. 524.95.

(o]
13-CHANNEL T.V. FRONT END S TeE AC PLAYER 995
WITH TUBES $ 95 SELF. | KT .
AND DIAGRAM 7 BROADEAST TUNER Rl i 1578
This bopulty, SarkesTarzaln television front KT | parts. tubes and
end is widel 3 channei diagram for_building a

uscd today. 1
rotary switeh Lype with |nulv|dunlly tunecd

USE WITH ANY

70L7T type amplificr. At-

S Tes gl S achemalle doeriy ‘ ARUNE N SR e
- L L . cntine

mixer. Regular faetory cost is twice our s X:mﬁ::‘ pickup with permnnen: necdle. Ship-

price. Each tuner and its own tube sockets “He ! A sclf powered, 3 gang ping weight 10 Ibs. Model No. MD-73.

are wired, Feady to hoeok up o a video and | sunerhet tuner kit, with Z< Net price 59.95.

sound IF strip. May be used with either [ R.F. stage. When wired | Thredrspeed model No. Daam. samc ns

intercarrler or separatle sound IF eireuits. Bullt-In fine fre: - according to ol diagram will make the apove only has 3 speed moto

queney control, Ship. wcix:hl 3 Ibs Sarkes-Tarzain Type 2 best  Posslbie broadeast tuner (530 to|iweight erystal pick up nrm wlith Unlversal

TV tuner with tubes met. . ... ... ..... .., . $7.95 1850ke), for ure with any amplifer. lips o 3-sheed needie. Net price $13 $13.95.

Combination deal. Sarkes-Tarzain TV Lufer and '205-X¥ video coll kit both for. -$14.95

Sarkes-Tarzaln Tyvpe 3—Same 1 with ordin tunets, ha its  own
Eog'l:gsl_rﬁ"f{r‘n‘xmnf_ Nn" n ...... goaty h.a-s. |nput. .IF goll hu”‘ on ,TTP_P.?Q,IQ‘" Aimnl‘ormclr‘,lr*houc;n?plels kit ll: mrnlsr::d 3 SPEED RECORD
a ¥Pe 3 tuner nnd 203:XX e6il kit bolh for. $18.95 Sith ag Qlagram and bhoto, with o tuves: PLAYER KIT $16.95

TELEVISION VIDEO COIL KIT—
20 MATCHED COILS FOR PICTURE
AND SEPARATE SOUND IF.
5795

Order with a Sarkes-Tarzain

are of the nnest conxtrueu(m furnished to you. jun like moy a
Each coil 1s identificd. Theae are not made liy RCA, but by a top gquality coil company,
espﬂ:lully for McGee. If ¥ou are golng to use the RCA clrcun ¥ou can usc this set

colls
“ﬂll kH. h:\s 1- IBO uh, 1-250 uh, 2-120 uh, 2:03 uh Speaking colis. 4 picture IF coils
for 25. me. cathode irap, 2 sound 1F’'s 21.25 me, 13 dlscrlmlnnler. 1 collsv’erter
MecG .

g0 set maker.

87~ |ighted slide rule dial, Don't class this

‘ar  us
7X5 Amp Kit. Chm&s!s size: 01/4x81/.x41
high. ShiPpink welght B ibs. nmndcnnu
tuner kit. podel BT-38. Net prleo $11.95.

HALLICRAFTER

51499

COMPLETE

TUBE. FULL Qg-

New 3-speed portable ree-
©Ord player kii, housed in
the allrncllve Cnpltol por!-
abie case. ® 334, 7
and 4% RPM phonu mnlor
{ and Dual Purposc plek-up
. with needles. Alnlm
VvV PM speaker and
lete kit of parts and luboq to bulld AC-DC
pe amplifier, with sc| nrate tone and vol-

Front End for $14.95 16" mc controls. Kit M 48-K. complcte
20 matched TV eolls; video and sound 1.F. ce . “un wirlng lnstructlons Weight 16 lbs.
Scoop price $7.95. Television yideo coil kit. oS T.V. Chassis - [ —
seis up to 167, using Bc 'mlu' sound and picture eir- c let 18 R.P.M. HANGEH
cuits. Consists of -0 or usc in the natlonslly emplete
famous 40 tubse S5 " tube TV elreute. A ol SALE

CHOICE $79—§

We have a few hundred brand new 78 RPM

and 5 ﬂlnmem chokox Stock No. 205-XX. shmmnﬁ weight ece’s price SCRIPTION oN record changers to close out and then there
— — will be no more. All have slandnrd crystai
| Regular $25.00 Telews:on Mugmﬁer SEQVEET 3 cartridzen. lnclude:posl \we for 13 1. Take
PRICE A complets 1 your pick at cach. Stewart-Warner
Plcture R T 3y Comotatstetevison rcciver ename maue | Zot 11,20 320 S ST :

INCH_TUBES recognize. Not 8 xIt. but a 167 TV xot |
$7.95 withall tubes. 8« speaker and 167 pleture VM. 3 SPEED

tock No. tube. Has 19 tubes. plus three rectifiers.

HA.22 12 x Record Changers

tele.

Stock No. HA-22
vislon magmnlficr. Made of érystal-clcar plas
tie :md oil filled. Magnifies your present 7
1 Ineh television picture up
h)llr llr\ms We offer you these hew factory
cartoned magnifiers. you provide your own

D mee519.95

16JP4 . ....
122 12LP4 .........$17.95

16

Sllpplh.'d with wood frame ror wall or ¢ab-
X2
525

wso'ﬁonﬂ. |

VM Mo(lcl 406 deluxe
eed nutomntlc
I‘l‘CDI‘ changer—-piay:
them :-ll—mwrmlxeu
records of the sane speed—equipped with a
flip over crystal iekup with twin needies—

umber one nally; television leture a very sleek des record eh:ln[:er -bpse

N Gumaiecd by us: unconaitlonnlly | MERNS of moumiing to your ,:,‘;f,g Ok TAPE size T2bax1a smp weight 12 [bs. VM.
- pBest quallty. with feutrnil oF | sot"\vith cord. This lens is 2 5$25.00 valuc RECORDER A406. Net 533,21

Factory design ch LU offers them to 'ynu for -onl;; Buy the VM- 9.:0 t.-lnngl.-r with or without

lelree
's':_“ﬁ" llt;lll)ls Shipped by express only. Ship.

e avallable. | == = —

this vnluc'poﬂsl'ﬂe Why,
McGee's price? Only uOO left
nlrmldy nnlu Nn moro will

wi,

$79% |

base. Cholee G.E,” VR or crystal

trigge. We lhlnk the YM-950 record

is the finest in Amecrica.
r

car-
changer
It automatleally

| )
when  these  an REG, 520.58

25 lba, 12" t he, . .

5B Mo, T8 g D rbie | MascO T.v., <G our brang mow| i Ig D

mosat of the giass tubes types. 4, 1 BOOSTER FOR s'lme sp(‘(‘d Inter: sn'uu oﬁ_u“r“"er

T.V. AERIALS WiTH 300 OHM LINE

« 01l band conleal.
as . less masat.- Indl-
\ldunlly cn: w
feet of good
ity 300 chm t\\ln lead. Net

ésS7 .95 each; 10 for

stacked

$13.39

Masco MTEB-13X. 13
ch-\nnel lelevullnn
ar

boost A A
520. .:B dealers®  net
m, on sale at Me-
Gee for only $13.39
5t in an_attractlve walnut cabinet,
,x . Sclf powered., operates on
AC. Prilced complete with 2—
BAKS Luhes These boas(eti's are brand new
1bs. MeGee's sale price on!v 513.39 cnch

Two for $25.00. The Dﬂce is good only as
leng as our supply lasts

nll nand,

IW 300

ohm in lea
;rlﬂ‘.‘, snz 45 ench. 10 for
5 14.9

19350

ember,

Send 255, Depoiit with
Illal\co Sent €.0.D.
Post Orders, Includs Postags

[t you make and

play 1)ack Lop qu'tllty tape recordings. Tape

er sccond. New mechan-
lsm n.-cor i3 l '
tape. Fast rewind.
turn spool over and record Secohd 30 mine
utes on 1200 ft. reel. ns aa trans.
former type amplifier with 6" <peaker.
Inputs .for mlke and radle. Extemal speak-
er jock. Price includes 30 minute reel of
tape and mlke. lilnged lid Is remowvable.
Case Is nur'leLIVe leatherette covered. Slze
10%13x14" Shlpping  weight 2@ Ibs.
Slnck No. PLT-3. Net price $79.95.

with Parce!

www.americanradiohistorv.com

T-in. 45 rpm. Amommlmlu.r,
the last record. Size 13 13/16x11%sx7Va
In. high. Oficied with oryftal cartridge
G.E. VR cnrlrldgc. or either with a base.
VM-950. d changer with standard
numul e Blnl c;ulrldl:o and ncedles for 1
nn(l 3 {78 rpm, 33l4a, 45 rpm.) Net

\M- 50GE. 3 speed changer with the new
RPX-050 magic button, all-in-one \.lrlahlc
Eglucmnce cartridge  with  stylus, Net

VM.055, 3 speed cn:lnge;‘wlm erysial car-

tridge on a base.
VM-Q5L5GE, Speed changer with RPX.050
with base, Net

\’R mrtrldgc and stylus;

TELEPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSAS CITY, MISSOUR!
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PRICES 95

BEGI N AT LESS TUBES

JQBBERS: WRITE FOR CONFIDENTIAL
PRICE INFORMATION

{6 BR Telekit e
$19.95 oo

Tubes
Console Cabinet shown

$39.95

You can build this fine 16
in. rectangular black tube
TV set. Al you meed I
pliers, screw driver, and
soldering iron. 1t’s eéasy to
assemble; NoPrévious knowl-
edge of is required.
The tuning unit and hi-
voltage supply are factory
wired and tested for you.
A big 54 page illustrated
instruction book guides ¥ou &= el
through easy assembly. Sat-

isfactory results are GUARANTEED by Factory
Service Plan and Warranty. Write (oday for com-
plete Informatlon,

— - o

12-B Telekit
$69.95

8-B Telekit
$49.95
Both Less Tubes

Exeiting new low
prices on Teleklts
let you have a
fine 8% or 12%
inch set for a
price far lower
than comparable
commercial sets.
Over 35,000 Tele~ .
kits hare been successfully assembled by foilowing
the big ilustrated Telekit instruction book. Na
presicus knowledge of TV is required. Satisfactory
results are GUARANTEED under the Telekit Fac-
tory Service Plan, Write for full jnformatlon,

Hhin

12 Channel Tuner
$12.95

Pre-built.  factory aligned.
Siage of R.F. amplitication,
Telekit 12 chamnnel rtuner
equips any TV set with video
1.F. of 25.75 16 28.1 Mc and
sound I.F. of 21.25 1o 2! Mec,
Not a kit. Complete with
tubes. Only 4 wires to connect.

Telekit Booster
$12,95

Brings In TV signals bright §
and clear. Especially helpful
in fringe areas. For use with
any TV set. NOT A KIiT.
Completgly assembled with
tubes.

ELECTRO-TECHNICAL INDUSTRIES

1432 . BROAD ST. DEPT. R PHILADELPHIA 2 PA,

B

-

Mtation

o
w

MARS

»0f the Month

Pacific Standard Time.}

proficiency.

MARS BEAMS WEEKLY BROADCASTS

MARS—Army Headquarters station, WAR, located at the Pentagon Building, Washington,
D. C., broadcasts a weekly message each Tuesday at 0100Z and at 0400Z.
8 p.m. and Il p.m., Eastern Standard Time; Monday at 7 p.m. and 10 p.m., Central Standard
Time; Monday at 6 p.m. and 9 p.m., Mountain Standard Time; and Monday at § p.m. and 8 p.m.,

Simultaneous broadcasts are made on frequencies 3497.5 ke., 6997.5 kc., 14,405 ke., and 20,994
kc. Each message is sent three times, once at 10 words per minute, once at IS words per
minute, and once at a higher rate of speed—usually 20 words per minute.

Designed especially to transmit quasi-official traffic and training information fo MARS mem-
bers, the broadcast offers an excellent opportunity to all amateurs in building up their code

(This is Monday at

HE old days of pioneering in

I the Southwest are about over.

And typical of the new era is a
vearling MARS station at Fort Sill,
Oklahoma. ASWAH/KS5WAH, which
made its initial contact at 0825 on
14 November 1949, has been named
MARS Station of the Month by Cap-
tain E. L. Nielsen, Chief, MARS-Army,
for its over-all excellence of operation,
and for the good work in integrating
amateur and military radio operations.
Lt. Col. Robert W. Jackson (ASFCP/
WSFCP) is station trustee.

No story of the Fort Sill amateur
shack would be complete without the
names of Captain George B. Cum-
mings (ASMOA/W5MOQOA) the first
trustee for ASWAH, and Sgt. Cecil C.
Cash (A5PML/W5PML), the station’s
Chief Operator who did most of the
construction work and equipment lay-
out. The transmitter equipment con-
sists of a Hallicrafters HT19, operated
at approximately 200 watts input; a
BC-610 on 20 meters; a BC-610 on 80
meters, both operated at 500 watts
input and an RC 52 on 40 and 80 which
runs at about 600 watts input. Re-
ceivers are a National NC 173, a Na-
tional HRO, a National NC 100 and
two Hammarlund “Super-Pro's.”

When you stop drooling, let’s take a
look at the antenna equipment.
There’'s a three-element beam on 10

and 20, located about 35 feet above
the ground. Center-fed doublets are
strung 40 to 90 feet above ground for
20, 40, and 80 meter work.

That's a “potful” of equipment—but
the station does a “potful’” of opera-
ting. Hardly had the station paint
dried when ASWAH was appointed net
control station for the Oklahoma State
MARS net. The station served in
this capacity until August, 1950 when
the press of other military duties was
too heavy.

K5WAH is a member of the OLZ
(Oklahoma Traffic Net), which has
about 30 members and meets daily
except Sunday. KSWAH was instru-
mental in organizing the Armed Forces
Net, and served as net control, with an
average membership of 21 stations,
meeting the 1300 hour daily schedule.
In April and May, before the summer
slump and the international situation
slowed the boys down a bit, KSWAH
made BPL in April with 650 points
and in May with 717 points, with an
average monthly traffic of 200 mes-
sages.

KSWAH operates all bands from
160 through 10 meters, averages 15
contacts a day. Because of personnel
shortage the station is now on the air

0800-2200 on Mondays, 1200-1700
Tuesdays and Thursdays, 1200-2200
Wednesdays and Fridays. o

Col. C. H, Hatch (AS5QVE), Fourth Army Signal Officer, and Lt. Col. R. W. Jackson (ASFCP),
Fert Sill Post Signal Officer, look on as Sgt. C. C. Cash (ASPML) operates ASWAH.
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.rlluges&of ;lulified Men

Your Spare Time is Prepare Time! CREI Home Study can
lead to quick promotion in essential industry or in uniform

“Technicians may soon be as scarce as certain
tubes,’’ says informed industry
spokesman as growing military demands cut
sharply into skilled personnel.

THE critical shortages aren’t imaginary—they’re serious.
With demand for electronics equipment by the military
increasing daily—and with qualified technidans wanted by
industry to fill orders and maintain TV sets—now is certainly
the time to get into the big-paying jobs in electronics. In
this essential industry vou're assured—if qualified—of a life-
time career at ever-increasing salary. If you're headed for
the armed services your technical electronics ability will be
immediately rewarded with supervisory work al exira pay
in vital radar, navigation, or communications units.

CREI offers a home study program recognized by industry
and the military as outstanding. Progf: Leading industrial
firms like RCA-Victor, PAA, United Air Lines and many
others have chosen CREI for technician training at company

THE THREE BASIC CRE| COURSES :

* PRACTICAL RADIO ENGINEERING

Fundemental course in all

phases of radio. el 1

* ‘Sl.’RA.CjI'ICAl lTElEVlSION ENGINEERIIINFgmn"s
pecialized training for professional radiomen

* TELEVISION AND FM SERVICING
Streamlined course for men fn “top-third'* of fickd
ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

: An Acecedited Technical Instituie Founded in [927
ept. 11128, 16th & Park Rd., N. W.  Washingion 10, D [
Branch Dffice: San Francisco, 760 Market st.' o

December, 1950

expense; during World War IT CREI trained thousands for
the Army, Navy, and Coast Guard—and provided texts for
thousands more.

CREI, through home study, offers practical training that
starts with basic principles and goes step-by-step through
the more advanced subjects of TV and its related fields.
Each student is grounded thoroughly in the fundamentals
required for development work in TV, guided missiles, com-
munications, and industrial electronics. You study Optics;
Pulse Techniques; Deflection Circuits; RF, [F, AF and Video
Amplifiers; FM; Receiving Antennas; Power Supplies; Cath-
ode Ray, Iconoscope, Image Orthicon and Projection Tubes;
UHF Techniques, TV Test Equipment, and many other
subjects. You go on to specialized fields as soon as your
capabilities permit.

If you want promotion, more money, a lifetime career,
send for—and study—the FREE BOOKLET offered below.
The sooner you begin your training, the better off you'll be
—in industry or in service. The cost is nominal, the terms
easy. ACT NOW!

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1112B, 16th & Park Road, N. W., Washington 10, D. C.

Gentlemen: Send booklet, ““Your Future in the New World of Elee-
tronics,”’ together with details of your home study training, CREI
self-improvement program and outline of course. [ am attaching a
brief resume of my e¢xperience. education and preseat position.

Check Fleld of Greatest interest: ] Aeronautical Radio Engineerlag
[] Practical Television Engineering ] Broadcast Radio Engineering

] Practical Radio Engineering M, FM, TV)

3 7V, FM & Advanced AM Servicing 3 Radio-Electronics In Industry

If Residence School Preferred, Check Here [}

S ENEEEEZENENEEEEEERERsuERnnEanD
SREEEESEEENEEENERANERREEEEREEN)

NAME. — = A\ -
ADDRESS..__ . a
CITY — == ZONE._. ... STATE..
SENSEEEESESEERNGESEEEESNSESESGESESNEEENIEEEBNEERERET
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IT'S DIFFERENT—IT'S AMAZING—IT'S GREAT

IT'S NEW! The OLSON LOUDMOUTH

RA-43 Complete A complete sound system e Inputs for

with tubes erm both microphone and phonograph ® Elec-

Electro-voice 81" tro-Voice Mierophone included ® Under-

SON'S Special writers Laboratories opproved components
ice, onlys....

An entlsre sound system c’apablhe o( deliverink 6

watts { -atts peak) at less than 5¢% harmonic

distortion. Has input jacks for mlcrephone and

rgxono. Two eontro &, one for volume and one for
ne. 87 henvy duw buiit in PM speaker. safel

ety

fused clrcu Hu free ‘operation. Indicating

k pliot light. Suluzble for use by musicians. sing-

of : ers, lecturers, lodges, clubs and any other en-

¥ - EACH tertainment application. The dual-channel input

. S 1 permits mixing of singing with mu p[aylm{ ol.’

son u Io ure ouse Inc phonograph. Frequency response, + 2DB 100

7 . i 8,000 eps. Power Eain 105DB. Tubes 6SL7gt. 6Végt .’md ex.'nzt

i ggm I&vel tml)[l)g helI&w é’(\;bpu!l leveb]or g }vutts “lzawer consa.um']:ihon

. - watts o volts, cycles. mernslons, ax 4 N

73 E. Mill S¢. ® Akron 8, Ohio B i lonthar cariying handie; beaunital two tone " groy and "ofus

carrying case with sioping com.rul Panel. Completely nssembled ready
to operate. Shpg. wt. 15 Ib

ONLY AT OLSO

xis| o7 patrery | 3-SPEED PHONOGRAPH
MATCHED | e o CHARGER Plays 78—45—33% RPM Discs

f | PAIR AM-FM
§398 SRR EGR CONDENSERS

4 Amps

3 $1
AS.24. RASS
Beantifull Dulltl 3 L’ﬂnl! Buil:

A ® | 9.’
& p Highly emdl.-nt storage battery
Assortment of 15 popular | tuner or AM-FM se sections. are H & H TOG charger.  Automatleally decreases
B ey o | S L r Dy Fh e 15 MMED. o sas 69¢ GLE SWITCH | cpaffcls s batter nes

Special

rate batte me
triple scetlons. Capacities tlon. Can be olmratl-d by push-Suttons. Single pole, | charged. :l u::d in sﬁmbfﬂlmﬁ

from 10 mid to 50 mfd: Shaft _34* dla. _Condenser 3%x single throw. 6 | ease with 117 volt AC co
from '35 ™0 500 vol: | FoamcasiMsih A 3 Tbs. - l amps, 185 V. | and battery lends ety s
Shpg. wt. 3 lbs, X-201, Only at OLSON'S........... pair Reguiar 60c.
—
1 ¥ B ild a
30 WATT AMPLIFIER NEW DESIGN = Bkt
* Factory Built World's Fastest | Set of
* Lotest Design cﬁu’oma’;: | . Basic
Qlson’s Price gngenston Components
lessl 4abes: $ RCA 45 R.P.M. | | .
RA23 ....... Records | BEgEE LTS RoEn :
A real commerelal ampiifier \uhicl\ Jaoks good and RA-45 9 1%‘5‘!’1‘: “;:.Elsrtsk" °‘£ 89 Finest
performs well. Nat a kit. Galn. mike, 130Dl3, phono can build an A components
80DB. Has dual tone controls. one for bass and the Price Slashed by OLSON Eaxch | | BT or'or 2 partanle. You then ! the manutieture of
other for treble tone. Output impedances 4. 8, 13 Developed RCA. Plays onc hour and 40 got these five parts: o . hy:nrl!cously dlt-l Ened
13«?90 obhp?s\\']!.np'% Tom. Turm i ine s X85! | minutes with one turnover of the  discs. [ 29 | 3 speed Ajiiance o:%i;rp heavy: Apeked thrm:
? 5Si S BLEg, 1=bVdg. NoMipostselamp =R Milnexily cacoris e Se8 l | rFants L'sl;r:;g table, 5 voll output tont arm with precious-

Uip néedle. volume and tone contrel. 2 tube

eartridge has flat response I'rom .:0 10, 000 bufit-in ampiifier, Alnico 5 PA] speaker, leaths

S - slide caslly down large spindle, Cryslal
GE RECORDER—PLAYBACK I

eles. Needle pressure is on ms.
erctte covered ease with rounded ¢orners, con-
- el (Tm SASD. 1'“"' "’ pr“cm“’;gﬂm’ge"},mfm:}329,?‘“;““51;3: Ly venient earrying handle. Order early and order
- complete  w ‘ th 95 h 4 nbovc and 314" below base plate. For | 1.60 e:ough. hyﬂ;gg;e for Xmas (‘,‘""} E\-Eery
= tubes and $ 5-125 volts AC, Shpg. wt, 8 Ihs. Factory .75 Pmr‘;'}gﬂ;'gl cm'wn: 5‘;93{‘3";‘15 ;Lﬂt';"'\c“:;
!5 ﬁ i diSCS .- sealed cartons. spscml. ‘AT OLSON'S. | “‘Gﬂﬂg e A e, oy ons H
i —— | 335- ——w—
recorder cor children. Disc$ can be crased and [ 25 * 1
ﬂseraa'ov", r?:l“de dbylGE Ia“::’k l;nog:‘{ﬁc;ll:ﬂy- I;::gh ‘ FAIRCHILD 1625 KC.
** Records sn ays back instants = .
e pa Mty Eaquipped with magmelic dise R GRINDER Famous Olson Trumpets and Drivers
recorder and playback head. 2 tube nmpllﬁer, phono Completely ail weather, Made by Famous Manu-
motor. comhin‘\tlon micraphone and speaker. and facturer. 10 Watt Paging Speaker. An outdoor
crnslm: device. Factory sealed ecartons, nder\\ riters or indoor all weather paging speaker. Capable of
Lal, approved. Shpg, wt. 15 Ibs. Regular Price ! TL-3 continuous 10 watt opcration, You get the com-
$39.05 Iete unit eonsisting of an Alnico fdrlver unit
Note- Thi: is a fine ltem for children and will sat- . each 8 ohins) and a spun metal exponential heorn
isty them. It Is not a high-fidelity recorder tntended with lwlvol brncke Bell diameter is 7. Reg-
for commereial use. - :;-Tgi Illm.r ? rice szlsdoo. Packed In 95
Every serviee shop necds one of these handy T e sC SO en (DR SEIRSh pE
iy JENSEN PM SPEAKERS tools made by Falrehlld. famous manufacturer LS sslescoal cach $
Olson's Big Bargain Value of precision eicetrie grinders. Regular nationally Special cagh
g 9 I advertised price is $19.7 T t d 25 w " n u '
Genuine Jensen PM speakers for | | The set consists of 1—115 volt high speed. alr rumpe an a river Uni
TA or radlo use. Con¢ and coil rooled grinder. 6 agsorted grinding swheels, 1 \ The most popular combinatlon on the market.
assembly permanently aligmed. | [ circuiar saw bla 1 hardened steel reamcr, | i This driver and trumpet is perfect for outdoor
ue:wy Alnlco V' magnets. Order buffing brush. 1 ahmcion s_c.o ¢ _and a natural (all weather) use on sound trucks. ehurches,
Early. ﬁnl':a-c“m c’nﬁe“s\ler lo“l’. snigpcd‘oi:o::ﬁ!l:\h(; arks. ote. l-‘rully guaranteed by Olson and the
. " gori T a ols, = amous manufacturer.
Stock No. §-12. 12 Wates. 12 factory sealed eatton: All Weather Trumpeti 107 dlameter bell, eauive

Dia. Shpg. W
Net .

7. $7.95

alent to a 3357 exponential trumpet., Made o

o~ e s e HasTATIC | /o BERRG TR e rn other ¢ o
UNIVERSAL OUTPUT

| standard driver. Factory scaled

3
toms. " Shpg, wt. 15 Ibs. Regular list 50
Universal hig 9]15
price $28.00.
TRANSFORMER Dot eyt T 2 s e Y e
Rome recording Oriver Unit: 2% watts. 13 ohms for use um- trumpet
and communica- offcred here or Wil fit any standard trumpet. Order from

Matehes any single tube

Otson with confidence, Factory sealed cartons. Shpg., wit.

ing conters, List price §2.50, 6 lbs. Regular list price $25.00.

o T-87, Olson’s ""‘3’ ~...99¢ Lh "‘mf,m“l’.:ﬁ Musical Stock No. $-151. sPecial, each. .. ......... .
L. .
AA-26 | feidog] Instrument Mike | SPECIAL COMBINATION OFFER 95
BOOSTER $9 95 beauty, thlsepﬂcc,lFamnus quality!  Sells Olson will supply you with a 25 watt Driver Umt$
i c lete | Shpg wt | |for twlee our sale price. 8-150 and an all weather trumpet S l52 M lhe
. uaK T °:: :';; Mg e e 85, 95-Easlgyla:.tuchig Deliv: | special price of both for ... ... ... ..
u your own i ,(-rs Tlliant ne from
booster, Improves recep- tr nstruments. | e GE RPX-C40
t n low-signal, PANEL With ' 4 “shiclded eabié | ~ CRYSTAL MIKE s fQ} variable Reluctance Car-
fringe'’ areas, 3 to 5 d and velume 6 9 Natlonally famous make. ~ tridg(- w,", Remavable
B G S LAMPS [ensect. e 96.95 | Sod e dieae | R oz
2 o rlce is $9.93 on
m"ll(‘" with ﬂﬁ 5 tube. Westin E Adaptable l‘"' P. A, sys- | this GE Phono Cn? rldges wih o ren
- ?:l(;‘; l;(r:\‘m o lm; . etc. ho“:e' z tems, amplifiers. ete. "1°V'b'§ :{ mil Sty qu:ylor 78 RPM
S { Ny dises, Stylus prcssure 4 oF.
. 5 ?,L‘SJL’{'{,‘,?,Z} M71 . 33.99 RC-45 only . . 33.49
- OLSON’S GIGANTIC NEW lainins 00

of a type to
the box,

ZENITH MICRO-
4 Drawer FR EE NlADHAPTER

\ Steel Cabinet
with OLSON'S

Gigantic AKRAD
CONDENSER KIT

oy $1695

"‘52 .\vorthnq‘:lll‘ ns.ur( RA-53 95
C ers

;ﬁn cabinet, 814°x | SPECIAL

Tl "N101a".

AKRAD KIT—WITH l
Stock No. ’I‘ypoN’o m-r 100

4-DRAWER STEEL | x:is: = 19| . son KknoB KiT
CAB[NET FREE ”b WHIZ W[RE‘ with Steel Cabinet

4 drawer with 12 com-
95 STRIPPER Ipnrtmems in cach draw.

Begsialdat Gle” 33" ¥ Blp"
Price -38. er. A" X BV %
Strlps off Insu-|Contains a popular  as-

A5-36. OI- Iation clean and | sortment of H0 set-screw
son s Price fnittTnkeﬁ \\ire ?{nd' ush. or:, type knobs.

‘ou'll wonder how we
We have a tmlited Qulntlty of Olson Akrad ‘‘Super 1mch¢-r Epuges No. u41 ndud can offer them at such @
Sealed’” by-pass cendensers available in 4 drawer | smailer. Has 4 hole blade. oj,joulously low price.
ateel cablnets. size 614x8534x8v4. Drawers have Automatle i-""l’ "’-‘“";;%‘;

ers arc desizned to glve long | after stripp Ni
szwepr:lxﬁm?‘grmd:::nr?n the tro‘ph.-l. # mﬁu‘;"w‘:’l‘om Fitnout this AS.26 $ 42 *'Akrad'" 27 “Akrad”’ g.:\:fv} can pl:ly the
Kit Contains 42 Condensers T W T 32 95!0|son s Price By-Pass Condensers! Electrolytic new 37
You Fet the 4 drawer steel eabinet and the follow: - List oA s R'?gda';sncsng":l'gn?a;:?(ﬁ-!f
e anEiOleo kT e Sunacl Sealedii By pesstcen KIT OF THREE Oty. coaoni Vglotos ey Tg?& List his dcxevc'rh unit i3
. Cap, Valt, ty. Cap. Volts 1 P . siipped over the spindle
T OE B £ ® CURRIABLE | 3 @ & "5 |GG Vi PR | MU S By
a d s : d Ticro-Adapter  cithe
g e 899 3 008 1500 L 4 53.50 valve. Perfect for e | 5 81 600 3 150 53 |§3 il ) |EIEie CRNOE
5 02 800 2 01 1600 experiMenter. Brand hew stock 5 02 600 30 150 5 156 110 550 | Equipped with tone arm,
. K kvr_ Qunnllgy Limited, 29' 10 05 600 40 400 | ; 2020 150 130 5.20 crystal, ii‘,',‘lf,'.‘.’“ﬁ.a (7
FREE—SEND FOR OUR LATEST RADIO | &¥,0. b coniainin® &' 53 r Ohionse D ods ok SilS 4 o8 3 | SNt e Ve on
values, 2.gang and 3-gang. Soime 2 ¢ H . a en ra
AND TELEVISION BARGAIN CATALOG h‘:;oFt:'lln;gt-:;. vernier drives, AM ;-ngqssctirwn % '323 }283 gg };3 69 Total List Value 545,20 | Cauipred Record Chang-
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AM-FM RADIO
CHASSIS

RA.52 Olson’s Great Bargain of the Year
Complete with Tubes—
1#'s a Beauty . . .

It’s new! Never offered before by any jobber! A high
qunllt{{. high-fidelity radio that you will be proud to
own. You'

y more but Olson made a
remarkable deal with the manufacturer. When pres-
cm .wck gone, there will be no more. This receiver

be used in combinations selling from 33%50.00
lo saoo 00. It's a perfect unit for custom huilding
into cabinets, shelves, etc,

bon't Miss This
Great Bargain!

This amazing set
hmadcaals !ro 54
fro: 87.5 108. 5

r-.'ad dial,

this fiyer.

BBE6, 2—6BAS, 1-—6ALS,

Chnssls size 1914"x7-1/16

ls equlp
to 18 ’% KC
™ -5 mc. Two dual eonn-ols are pro-
vided for simp]!cuy of operation,
Phono connection on reéar of chassis. Wide Vision,
This radio cannot be beat for quality and pre-

slon,
.\n, PM speaker can be used with this set. Cnoone one from
Set is supj Ilod with

receive standard
and FM receptlon

THE HOUSE OF RADIO AND
TELEVISION BARGAINS

easy to

B tubes: 1—=12AT7. 1=
Ve, I—BVGGT. 1—5Y3GT,

less speaker. lmllvidunlly pae'kcd ln factory-sealed cartons,

PRICE SLASH ON GENUINE .’" WESTERN X
MAGNAYOX (The Oldest Name 1n /@lf ELECTRIC RCA ALLIANCE TENNA-
Radio) PM SPEAKERS. i 30 WATT 8
Latest deslgns to come from SPEAKER PH ROTATORS
the Magnavox laboratary. Su- 728- SPEA_
perA Alnlcg"eﬁ c:\“ngm")l‘fmﬂ": gocaker, OLSON'S SPECIAL
utl(}lm eyéry bit of input power ;’i"‘zo KER PRICE ONLY
to e velume an
delity you never drear'm.‘-jdl -~ $31. $3.49
ch speaker indlvidu-
s“l’)!c pack T an attractive The famous 5-123
carton. Thc nnme Magnavox on o it Model 7288
cnchn'apt'nk‘fr ‘lsvy?ur i ang Bargain Evle Sttel’lll REOwn 59 T
5 o - w e
beasnce S, 2 onins on all speak Speaker made to seuerocr ,{o,g ~Mighty 8. Dellvers Olson’s FOR
gh"msc“em ERES L a than $100.00 pow Sours at t““‘:“"‘;“’d‘"’l“m; be- T Special BOTH
Stock Olson's | tnis terrific reduction. Devel- | Sause of advanced en Price
No. Size Walts Price oped by Bell Telephone Lab- | gnorfne SR ER  Ang B u-21
$ldz i 3 5133 oratories. Handles 30 Walt | micnot.  For radio and AU-
s.1a1  6x9" 6 2.99 continuously. Diameter 12”. | Pa usc. Volice coll 3.2 It's new—the Automatie
5.140 127 1] 4.95 Voice coil 4 ohms. ohms, Shpg. wt. 8 Ibs. Model HIR Antenna Rotator
T Slostor on amnret, Here's
a cet.
| WELLER SOLDER GUNS | oo 4-Drawer All- e anawer o hotier TV 1e”
LATEST Bulit-in spotlight B ‘.ﬁp;__ cepiion. Aﬂun|]¥ alms Your antenna to 4 b{bm{lcnst sta-
MODEL Heats in 5 seconds, Steel ches' t,‘-?,?s 3{ j“:t sﬁs“ng ;:%fdkr&?)?\x?n .;3:1 r‘:,);xlko“:r;; :r?!:‘d
Heat goes off wh ¢ D
| i A od For small parts the antenna will turn awtomatically and stop when it's
CO-AXIAL Sireamiinea | design o, Knob on  Encipiid with 1ametie Moclar Light” which moves
b Quip! w fystle Movin 4 whiel 3
SPEAKER Avallable in four mod: each drawer; va- | along dial and shows position of anienna at all times,
els. Operates on 115 | e « | You get the motor unit for Installation on the mast
50 i AC. ShPE. w4 «‘g?#?nafnlt?" }"'f’."c’h and the -s-‘,lxp\guxmuel_ﬁm;ol Box'' which stands on the
Watts Olson’s Price rawer 114" deep. 4-Conductor Cabie Thrust Bearing
w;:;gg :::ﬂg Eg;t '283 S:;;g 1 glhze' (278 5H]b5%” W. 8%" D. ggr uses'\'vlm u[:ov; ;It‘;nnn Fo{guse “:S"ﬁh (-\lr(n he!nb\;y
Lots of WD-135 Dual Heat 100/133  13.67 pg. Wt s 2.19 IEShOE : L LULS B i
2 Each || Wpi250 Dunl Heat 200/250  14.65 | X-199—Each........... ] AP WOV $p FE0 TG, GEdje 0o o otFA0N)
Woofer,
IY?:“ Rd:'_ How to order: Order directly from this ad. For cofvenience use this order blank.
sponse 40 to Fill in columns below with quantity desired, stock number, description and price.
\Il‘;/';lfit('g:ﬂ-"’” You may send remittance with order (include enough for postage Or parcel post
2
research shipment), or if you prefer SEND NO MONEY. Olson will ship C.0.D. and you may
?1-15 l(lh}sléf!\. tot; pay mafl or expressman for merchandise and postage.
these high efficlency speakers. Discard your 114 6V G VDUV VOV VUV VUV WV 6 ¥ WYY U VN M MW Y VA MV A VO
speaker and conmect onie of these hi-fi > -
?;gc. Yonly 2 wires {0 ronnect. The 12" tec- 4| MONEY BACK GUARANTEE: Evcrything you order from  |E Please
onis driven by a supor-heavy duty 32-oz. |  Otson is guaranteed as advertised. you are not more |H| Minimum
magnot Which reproduces the low or bass 3 than satisfied, you may return merchandise for cash refund. Hl Order $3.00
notes. rg‘ge g Is,ecx)a?;hh::oeciqz‘alp;tfll‘?iﬁg A AN AA RS A A AR AT FA TSN RA 51N R B8 A% R7S LA AR A WA RA A S8 A AR AARA A AT,
to reproduce the notes. Tal r
Rive iyou .“t)rue 1;:'nél':’ohoamltlfulc re!;rlm;luc"l lil:g "Tﬁ%LAOTJSR" p ———
covering to cycles. Complete w
the high pass filier built-in. Voice cofi PICK-UP ARM UANTITY NSJS%E(R DESCRIPTION E:g:HE TOTAL
imped. 8 ohms. Order Co-axial speakers Cnml:gg: tug-m bymmen{m ot :;c.;)?b
on nt. ne side plays
from Olson. the speaker specialist. REM records lm’:d athar r
PHONO AMPLIFIER
Connect to phona ge. Dle cast curved
F ker or just T
oriepenkey 'qur L Equlpped with 4 lonk Lfe
table. ses:
3 I Z?;:Qf‘;m.?wé ‘°:° % % °'}’1'$;"'u’sf p‘;'ollcis'sls 35 1
& A controlss on 7ol SE OLSON'S SPECIAL 54 95
- volume and tone. l.‘ach. J
. K
Shpg. §é 8  GENUINE ASTATIC
’ PICKUP ARM
RA-19 with erystal cartridge , . , at less
than vou'd normally pay for the
HlM | clr ridtze alone.
OLSON'S special
DHIVE I Price. each,
HONO | et |
P | 2-BAND RADIO
MOTORS | HASSES
hazsiouh .
<
Famous Makes! Real barZpins at these low (k] "‘S’-‘.:.‘,",ﬂ'?"
prices. Self-mnarting: eomnplcte with turntable. assembled,
Al uru-a Included, Shpg, wt. 4 I1bs Designed
M-S 5 8 rpm for 33 29 be a
115 vou.s NG e G 2 e v g “'.belse'
M.63, 3-specd. | - e
3315, 45 and 78 rpm. . . .. . 5.49] $6 o5 _} e gt
Ra-a5 2 Z135RiE l = — = = —
rt RADIO CHASSIS ‘_I){‘:Q'l"rc ':;2:: ‘outbg:danld rectifier
nclu
3-gang condonser 3- sect"grlludﬁfw;: -
/' Real vatue! condenser, 6 sockets. 4 tubes. sot
L ,q‘ for the ex-  of shielded RF. Antenna. Osclliator
- 1’_ q) 0 perlmentelr- and 2 IF transformers, band
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ts, and one output transformer o match sin- ¢ .
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fltilc 0lzon GE RECORD PLAYER RNZL250
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wlrc n sight and
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3 ), motor, on-off switch and
tck-up with genuine GE

handsome

bn:g,uln on to you. Eit cuntalns 5 rolls, cncrl variable reluctance phono cartridge
. total 500 ft. Various colors,| and permanent needle. Brand new
push bnck plantlc and rubber insulation; | factory sealed cartons. €an be used
?deg and atranded opper. Shpg. wt. 1 lbs. on any set -lwlth lére».-;‘mp Operates
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Shop by Mail & Save at

ACORN

BATTERY CHARGER
Pri. 115v. AC delivers 6v, DC @ 3
amps. Can be used as trickle charger
for auto batteries. Portable strobe

units and a 6v DC $5.95

supply.. ..ot

THERMO-COUPLE RF METER

0- 7150 5ml”ial":‘l‘m callbrarlt‘ed 0-10. Each division on
scale 75 mil. 212" meter Type DW 52, $2.95

made by G.E
T-17B CARBON MIKE
f Single button carbon with press-to-talk
switch. 5 ft. rubber cord and PL 68 plug.
Used, but in perfect condition. $ 'l 39
VIBRATOR TRANSFORMER
Pri. 6v. Sec:600v. c.t. @ 100 mils. Made by Chicago
Transformer. Upright mount. Mt. dim.

All tested
x20H xD2 s W23 ... $l 99

U.T.C. LOW VOLTAGE TRANSFORMERS

Pri. 115v. 50-50 ¢y. Pri. 220v. 50-60 cy.

?‘:ehc. ltiv. @ 6 amps. lSJ:.-c ﬁ:iv 8 amps.
anne ght

mou:[é. $2'79 mgfnst $3 49

LOW VOLTAGE TRANSFORMER

Pri. 115v. or 230v. At 115v. input, Sec. No. 1; 24v.
@ 5 amps; No. 2: 24v. @ 5 amps. At 230v. input.

N
65 e B @ B No. 21 4w 6.4 49

ISOLATION TRANSFORMER

Pri. 115v, 50-60 ¢y, Sec. No. 1: 125v. @
90 mils. Sec. No. 2: 135v. @ 90 mils. Seec.

No. 3: 6.3v. @ 1.5 3
Ugright mt‘mn(? e $l '95

THORDARSON FILAMENT TRANSFORMER

Pri. 110v. 5%!0 ﬁorc}’ B2} 50\ l:ll)sseﬁ 5v. G‘? amps 35.5k.v.
insulation. Open frame. 3! 9° x
73" x D 7". Mounting centres 77 x 334", $7 '9 5

POWER TRANSFORMER

Pri. ;_I%vééo-g .ciyA SccA:\No.sl-sﬁoOéc?’.tA @ 120 mils.
No. .3v. amps. No. 3- 5v.
amps. Upright mount. $2 '9 5

LOW VOLTAGE TRANSFORMER

Pri. 115v. 50-60 cy. See. 15v. 12 amps,
180 v.a. Open frame mounting....... $3°95

MAGNAVOX 12" SPEAKER

Alnico V_magnet. 6-8 ohm v.e. 12 watt
output. Exccllent frequency range...... $ 5 . 9 5

2” SPEAKER

Self-contained transformer; nylon parehment cone. Ex-
cellentfor tweeter—can be used as mike. $2 2 9
Originally made for Handie-talkie.

10" QUAM-NICHOLS

EXTENDED RANGE: Alnico V 6.8 oz. magnet.
13 w. output. 3.2 ohm v.c. Lists at §14

OUR PRICE $4.39

APC AIR TRIMMERS
(All Screwdriver}

BEach

60 MMFD 30¢

75 MAMPFD 40¢

100 MMFD 40¢
140 MMFD 50¢

Each
15 MMFD. 20c
25 MMFD. 25¢
50 MMFD..25¢

NOTE: Due to conditions beyond our control, prices
are subject to change.

TERMS: 20% cash with order. Balance C.0.D. All
prices F.0.B. our Warehouse in New York City.
Minimum order $2.50.

Phone WOrth 4-3270

ACORN ELECTRONICS CORP.

76 Vesey St.  Dept. N-12 New York 7, N. Y.
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Technical Aspects of j
Naval Communications
(Continued from page 51)

economy, before a contract is placed,
coordination to prevent undesirable

i duplication of effort is achieved. A

proposed Research and Development
project is forwarded to the Electronic
Committee of the Research and Devel-
opment Board for consideration. This
committee comprises representatives
of the three Services, as well as civil-
ian members eminent in the elec-
tronics field. After similar develop-
ment projects are scrutinized, and if
no undesirable duplication is apparent,
the Research and Development Board
approves the project.

The specifications are then sub-

| mitted to manufacturers for contract

| employment,

bids by the Bureau of Ships, and after
the bid has been awarded, the research
and development stage follows, under
the close supervision of Navy engi-
neers. The acceptance tests follow the
development, and finally the service
evaluation tests are conducted aboard
a station or ship before the equipment
is approved and purchased. In the case
of shipboard equipment, the service
tests are performed by the Com-
mander, Operational Development
Force who has available to him high-
ly qualified technical personnel and
various types of ships and aircraft
for which the equipment is intended.
The service evaluation tests consist
of actually using the equipment under
conditions which duplicate its ultimate
with naval personnel
operating and maintaining it to make
absolutely sure that it will fulfill the
operational requirement, and meet the
rigid physical standards imposed by
the specifications. The foregoing pro-
cedure, while it is admittedly slow,
assists greatly in providing for the
U. S. Navy reliable, rugged, and com-
pact communication equipment, as
economically as possible, and with the
least impact possible on research and
manufacturing agencies. The com-
munication equipment for the U. S.
Navy falls generally into two group-
ings: (1) shore, and (2) ship.

Shore Station Equipment

Shore station communication equip-
ment must possess all of the features
of reliability, long life, stability, and
low maintenance, the same as ship-
board equipment. Certain features,
such as ruggedness. small size, and
weight are not so important. Shore
stations exist to provide long distance
communications in large volumes;
hence, the equipment is large and
powerful, and no limits are placed
upon the size of the radiating system
required for the job. Transmitters in
the order of 500 kw. to 1000 kw. are
used, together with huge amounts of
terminal equipment for single side-
band and electronic multiplexing. Very
low frequency transmitters give the
fleet world wide broadcast coverage.
Transmitting, receiving, and control
stations are separated by several

www americanradiohistorv com

miles, and thus must be linked to-
gether with landline or v.h.f. control
links. Recent developments indicate
a trend toward PTM (pulse time mo-
dulation) for replacement of the very-
high frequency links. PTM offers more
flexibility and more channels for the
Navy’s operational requirements.

Shipboard Equipment

Shipboard installations are re-
stricted in size and weight, depending
upon the type of vessel involved.
Practically, this means that on some
ships when a piece of equipment of
any sort is placed in a ship the weight
added must be compensated for; either
by removing an equal weight, or if the
equipment is installed above the water
line, an equal weight must be inserted
near the keel to preserve the stability.
Similarly, space being at a premium
in war vessels, consideration must be
given the size of the equipment in
order that other essential material
may also be accommodated. This ex-
plains why those portions of Naval
military characteristics and technical
specifications which have to do with
size and weight are most rigid and
severe.

In addition to the size and weight
factors, hecause of the extreme ranges
of temperature, exposure to salt water
spray, deterioration due to humidity
and the wear and tear of a ship at
sea to which the equipment is sub-
jected, the problem of providing ade-
quate equipment to meet the numer-
ous operational needs is not an easy
one.

The limited space above decks, for
which requirements for guns, radars,
signal searchlights, and other special
electronic devices compete with in-
creased numbers of communication
antennas to meet expanding circuit re-
quirements, all of which specify omni-
directional coverage, has placed in-
creasing demands upon Navy Engi-
neers for efficient antenna systems.
Such research is a continuing project
within the Navy, and of late years,
considerable emphasis has been ac-
corded it. Recently developed common
antenna working systems show prom-
ijse of producing some gratifving re-
sults.

In general, shipboard equipment is
growing smaller, more compact, more
stable, lighter, automatic, and rugged.
It is hoped that miniaturization of
components will reduce further their
size and weight. On the other hand,
the effort to meet the ever growing
operational requirements and at the
same time reduce the size and weight
has introduced, in some cases, more
complicated and complex equipment.
This is a serious problem in view of
the present shortage of Navy Elec-
tronic Technician Mates. Therefore,
specifications are beginning to em-
phasize packaging of components for
quick replacement to enable disabled
equipment to remain on the air. The
repair of the particular circuit can
be accomplished at a later time. As
a result of a standardization program,
it is planned to replace the various
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NEW =" seconp EDITION
THE RADIO & Improved!

HANDBOOK

By WILLIAM F. BOYCE, PUBLISHER
JOSEPH ). ROCHE, EDITOR
AND

20 QUALIFIED EXPERTS & LEADERS
IN THE ELECTRONICS FIELD WHO HAVE
CONTRIBUTED TO THIS WORK
MAKES PRODUCTION BETTER, FASTER, EASIER

Plan every operation in radio and clectronics with the Radio & Electronics
Handbook—THE ONLY RADIO HANDBOOK OF ITS KIND. Use it
every day on the board, at the bench, in the field!
Use this famous, newly-improved “‘radio bible"" for engineering, construc-
tion, troubleshooting, testing, designing, layout . . . any and every op-
cration in radio and electronics!
900 PAGES. .. 18 SECTIONS, EACH A COMPLETE COVERAGE
OF ONE RADIO SUBJECT.
Practical engineers and skilled editors worked five years to gather and
digest this great storehouse of radio principles and operation . . . statistics

. newest developments in electronics . . . fundamentals, theory and
know-how. Everything is worked out clearly, readably, with every possi-
ble detail. The same Boyce-Roche Staff, creators of electronics manuals for
the U. 8. Signal Corps, have made the Radio & Electronics Handbook a price-
less book for general reference, and most of all for practical on-the-job help.
Usc this valuable book ABSOLUTELY FREE for 10 days! Send the coupon
now.
HANDSOMELY BOUND IN DURABLE FABRIKOID WITH
ALUMINUM STAMPING . .. 18 SECTIONS . .. 900 PAGES
... COMPLETELY ILLUSTRATED............ ..... .... $5.95

ALSO DON'T MISS

HERE'S WHAT YOU GET IN THE NEW SECOND EDITION OF THE
RADIO AND ELECTRONICS HANDBOOK

{6 NEW SECTIONS)
THE VI DEO HANDBOOK . FUNDAMENTALS OF RADIO & ELECTRONICS

« VACUUM TUBE THEORY
. RESISTORS
. CAPACITORS
« TRANSFORMERS & CHOKES
. SWITCHES & DKY RECTIFIERS
. BASIC CIRCUITS
VACUUM TUBE RECTIFIERS

The Complete Television Manual

- = By MORTON G. SCHERAGA, Television Re-
] mu,,‘! TELEVI’-.‘_;"-'] search Consultanr, Allan B. Du Mont Labs., and
. e JOSEPH ]J. ROCHE, former Editor, Radio &
Television Maintenance.

NOWR LN -

R. F. AMPLIFIERS

More than 900 pages. More than 500 illuscra- AUDIO AMPLIFIERS
tions. Complete with data, diagrams, circuirs, OSCILLATORS
photos and time-saving, money-saving know- DETECIORS 2. CONVERTERS

how! For technicians, students and engineers.
Same durable, handsome Fabrikoid binding as che

« AM RECEIVERS & TRANSMITTERS
. FREQUENCY MCDULATION

RADIO AND ELECTRONICS HAND- - TELEVISION
SOUND SYSTEMS—SELECTION, INSTALLATION &
BOOK. . . .$5.95 . RECORDING AlLa OPERATION

Y . POWER SUPPLISS
SPECIAL OFFER—SAVE $1.00 . ANTENNAS & TRANSMISSION LINES
. METERS & TEST EQUIPMENT
on this practical, hondsome . ;:AsgllgGA(I%EAE'CRI:SNACNSA:J:IGNING
. ELECTRONI SECTION INCLUDING 100 PAGES OF
RADIO & TELEVISION u'«‘a;.:ss', agm%s CHARTS, GRAPHS, NOMOGRAPHS, FORMULAS
A ANDAR

-ttt
NOURUN—-0OO®

provel—Mail this coupon todoy. L
= Employed By. 3 - s e en

SAVE POSTAGE! We pay postage if you enclose purchasc price. Moncy back with 3

LIBRARY SET 18. VACUUM TUBE CHART AND PIN INDEX INCLUDING RECEIVING TUBES,
. . TRANSMITTINGG TUBES, RECTIFIER TUBES, CATHODE RAY TUBES

Covers Radio, Electronies and AND REGULAIOR TUBES.
\I/ltfiCO"*A‘ GO_IL‘[I Ml”:;‘ of gumsmssmmsnsnanai [0-DAY FREE EXAMINATION COUPON reasmmmssunsnany,
LU OUNIATIO N g M f : BOYCE-ROCHE BOOK CO. :
I F RADIO & ELECTRONICS : Princeton 25, New Jersey :
HANDBOOK and 2 For my ten-day approval use, send H
E g £ ( YRADIO & ELECTRONICS HANDBOOK @ $5.95 i
- N VIDEO HANDBOOK ¢ ¢ 9 VIDEO HANDBOOK $5.95 5
h: hoi A s () BOTH THE ABOVE IN LIBRARY SET @ $10.90 H
Both in a handsome slip case 2 1 will send you total price of § lus postage or 1 will return book(s) postpaid. o
N g for ready reference 2 (Ofer good only in U5 iy TR
E % $10.90 for the set : . MAIL TODAY :
We are confident that these books will R e e e SR a . H
h B fill your every expectotion and there- % Address____ TR - e H
P~ s fore offer to send them to you on op- 8 City. . Zone .. _Seace._ - Lt
= <2 H
x3 x :

BOYCE-ROCHE BOOK co' same return privilege. aclosed please find $...... .-

PRINCETON 25, N. J. '

)
F
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models of transmitters and receivers
installed aboard our ships with an all-
purpose series of transmitters and re-
ceivers. This modernization will assist
to some extent in reducing the main-
tenance and spare parts provisions and
stowage problems. The latter is one
which has long plagued the logis-
ticians. With numerous different types
of equipments installed in ships, the
provision and stowage of sufficient
spare parts for self-sufficient opera-
tions presents many space and weight
compensation problems. By standard-
ization ef equipments, components, and
revising stowage methods aboard
A ships, a reduction of perhaps 50% in
cubeage and weight per ship is antici-

pated.
I In the development of any new

equipment, the Naval Communication
| Service is guided largely by programs
of systems-wise engineering. At the
present time, there are three such
programs that might be listed. They
are: (1) ultra-high frequency conver-
sion, (2) teletype, and (3) radiophoto-

Double Your Profits!
Sell A

e# needle | ™
on Every Service Call \5 €

First Choice of:

® Servicemen
® Phono Manufacturers
® Record Collectors

[.

LI ® e s e T facsimile.
The ultra-high frequency band was
Jensen makes a needle chosen because of the possibility of
to fit any record player. obtaining more channels to provide

for our tactical requirements. It is an
all-purpose band and will be used by
all three military services on air-to-

Me” air, air-to-ground, and ground-to

ground circuits. Considerable diffi-

i culty has bheen experienced in devel-
’NDUSTR’ES, INC. oping equipment in this band, mainly
336 5. Wood St., Chicage 12, lII.

because of frequency stability con-
siderations; however, the demanding
specifications have brought about suc-
cessful research on new circuits, new
techniques, and new automatic con-
trol devices and considerable progress
has been made. For instance, the per-
fection of " techniques to realize
| narrower channel bandwidths has pro-
duced nearly double the communica-
tion channels than was hoped for orig-
inally. Since this equipment must be
installed aboard all types of ships and
craft, as well as planes, attainment of
small size and weight are being em-
phasized. This u.h.f. system will ulti-
| mately replace the very-high frequen-
Servicemen and others interested in custom installations will be quick to cy system now in use. )
appreciate the many top features of the MEISSNER 9-1091.C AM-FM Tuner. Increasing traflic loads ar_ad high
Here is real quality — precision workmanship:— outstanding design, all com- speed targets have resulted in more
bined to give you the very highest fidelity reception and at remarkably low price. and more emphasis being placed upon
Frequency response — sensitivity both are phenomenal! Compare the specifica- the use of automatic equipment. The

e Hecaoner 1.1031-0 A-FN7ancee

tions below and your choice will be the MEISSNER %-1091-C Tuner. manual c.w. circuit is considered the
MEISSNER is designing a high fidelity amplifier Tor this tuner. Watch for the | “horse and buggy” type of communi-
telease announcement. | cations and, like the horse and buggy,
See The 9-1091-C Tuner At Your Jobber is highly reliable, but very slow. The

Or Write Fer New Meissner Catalog teletypewriter program is an effort to

shift naval communications from the

Fearares manual method to the machine meth-
@ Frequency Response flat with plus of @ Sensitivity less than 10 microvolts ! Oq. and has been successfully accom-
minus 2 db 30 to 15,000 cycles @ “Broad” or “sharp” selectivity for AM plished in the Navy Communication
@ Bass Control provides 10 db boost st @ Hum Tevel 60 db below fuli output Sy_stem (shore stations). A partial
40 cycles ® Output 11 volts high imp. terminals, shift has been made in the fleet In
@ Treble supgression of 12 db at 8,000 2 volts on 500 ohm terminals | that ship-shore teleprinter circuits
cycles @ 300 ohm FM antenna input. FM ap- exist for the use of those ships
® Input Jack for Crystal or high level tenna and line act as efficient AM | equipped ‘With radio teletype equip-
magnetic type phono pickup antenna ment. It is hoped that the fleet broad-
casts may soon be made by this rgleth&

; od. Radio teletype equipment aboar
MEISSNER MANUFACTURING DIVIS.IO'N P i e e e ol
Maguire Industries, lnc., Mt Carmel, lllinois lem of weight and space. Hence, new
! equipment is being developed that is
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18V 14V 3.5 sa BEILE ) e on
- N a. {-H P aa s o v s o v s s "
}§¥ }:¥ g.l 5'33 Write for other Frequencies.
18V 13y 18 4 ‘sigg - iacey Xtai Fren standards o
1 v . . 100Ke .. ... € - aew .
38v 2BV g.:s 6.49 200Ke . 3.98 5000Ke ...- 3.88
36¥ bR .15 $:33 | Loo0Ke i gin Subliy 5010
75 . B H xl LA ia ks .
138V 115V 3.5 18233 | 5825 N0 sne. ea oY, i
S— - — . 455.00

Silver & Mica Cndsr

Controls, 50 ohm lo 2 Meg:!

Resistors, 34 & 1W, o 2 n10§ai.
00

for $2.50 A d-erystal holder 341 pins
O lor 2.98 &2 spacing.10¢; 12/91

Bog
s HiFreq Dual  Xtal 1giger

for 3.50 5 3 ... oc;
vitreous Ww Resistors. .. ) 1.00 | €, HF Xtal lloldcr Lt spaclng lA\" pins.
20:“-“.5:\:;5!% 8, ‘;7. '\3’ 4l‘ §.4‘3 12/%1
otary Switc l'l 881 - .75 WE
GoP Tube Caps' Aser’ 148 gﬂ Johnson M)cale\.:.) p.l.n. BENDIX &
Coll Forms, Th'd Sm 17| | O TR
lrlon Ccrf.; Sh:‘b '6 sAcrc‘d . :.og
3 op Nuts, Ass .0

Knobs, Asstd. w7lnsert. . . 1.25 | THAT’S
Spaghetti Slecving, Az...m 1.00
Ceramicon 1.00 A

i3 BUY

6.50
Tie-Point Lunl. Asstd -35

é l

l

“TABII

CORNER CHURCH & LIBERTY 5TS.
ROOM 200

| DEPT, 128N SIX CHURCH ST. NEW YORK 6. N.Y. US.A.-

SWILLIAMSON"
10w HI-Fl KIT

10¢y¢To20Ke with Ease! ]n—
ternatlonally Famous.

1Mec. for Experimenters, lnel Pwr Supply.
RCA  Chassis, Less Pre-Amp O\I Dut
Nfmr e e e e L L L .82
W'mson Pre:Amp xn & Tom.' Hoosl Am»
L e T e i s $34.95
“W'mson®* 32 page Boukle( ......... 98¢
Sum!r-wme.lt:mqe Hi.Fi Kit: 20cyer.0201\e.
OW,. Max. llarmonic Distortion 1340 ™
l-‘ullOutpu Oo Jwﬂ“lp“l- PreAmp.Tone
Control, é
Less Output Nfmr

G.E varRelucCartridge.
G-E var Reluc Carlridge RPX D50. .

PermNcedle. $1.98

$7.49

G-E_Var Relus Cartridge RPN 040

or 041 .%5.49
G-E 5Dkr 512DID ..... . .5!5.‘9
Scnsatfonal 10 HWi-Fi Speaker. Woofer &
Concentrle Tweeter, Separately Drhen llp
to 10 Watts. 20 te 16000 cps s1s.9
Similar 12" Oual Spkr 15 W’l!t( 539 95
Bynamic Spkr B, PL w foutpt

ronl Equm Like New.
. 98¢; 12 for $10.00
UTC Hi-Fi oulput ler 30W PPLE/2A3/
8A5G Pri 4000 ohms [ Sr.-c 3 tapq 21/3

-Fi
“'TAB'™ Hi-Fi P|ekupAssy" YTABN Plckub
Arm & G-E VnrRelucCart w RI.‘pIS|‘rlus.
Sr!;lnd:lrd RPX040 or '‘LP'* 041 (£ pec-

Above w/GE Tr(ple-}’lay C.nrt R.PAO.,O (33
45 & 78 rpm} & Stylu

HEADSETS

80,(!)'0 ohms—HS:18, 2 revrs

LS4 & CO73A, Less
a2 T E ey B S 98¢
600 ohms—HS 33 2 revrs
w/Band. Cushion, Plug. .
............. ..51.98
256 ohms—HS-ao 2 rovrs
w/Band & Cor .%1.69
U’sells 30 as Sound Power Unit.
......................... $2.98

BUILD A BANTAM
1-WATT XMITTER

With This Bargam
Foundahon Unit

tructions.  Take:
2 plug-in FT-243\L.’\]B & Coil \V/ldomml'
Cndar Xtal Sgcket.......... 2 for 49c

-2 for $1 59

Comvlnt:n oite RO Y Goir.

Range or Volce. Filters
1020cye Audio. xe for
CW work ......... .89¢

HAYDON CLOCK
MOTOR and SWITCH

Synnhronous 8 to 10 VAC/60cy/
/tiuc;

WE PAY $§ §

TOP DOLLAR
for Your SURPLUS
TUBES

Receiving @ Transmitting e Industrial

NEW or REMOVED FROM
EQUIPMENT

Make Your BIG PROFIT Nowl

BEST PRICES PAID
IMMEDIATELY

Highest Prices Paid for ANY SUR-
PLUS EQUIPMENT—Send Your List

LINE. FinTERS

30Am / -50vnrdc Csd USN 0.l

to 1000 Mc's. ........53.98

2 for ...-...an .$6.00

50AmPp /600 vde/ 2.>Ovac FItrs

bol sides of line SOLAR

“Elim-0- St

New $9.98;, 2/518; 5/%39.

ysable 110 vnme GE.

SPECIAL, 2 L LR R
GE-2J1G1 S(-Isyns YO\J Fix 'Em As Is.
Ne Return or 49¢

GE-2J1H1 S(-Ilynsu Exc Oond 2 fOr $6.98
MERCURY TMERMO REGUL‘TOR Dual Ckt.
3"'[-‘&105'[-‘ Extremel
curate—FIR! PREV EZE o
MIN TEMP CONTROL. RESEARCH.
New. Individ Boxed. List over $20.
CIAL 98¢; 12 for S10.
FIRE EXTINGUISHER CarbonTet PYRENE
1 gal. 200 !b_SelfCharging w/Mu— lec
New. Shipped Dry. 98
GWT TIME MONTH DATE Clock su\nm.
sed 6.98

Like New. U

Hardences  Elec Wrenches 9 and 1 1/3_.
Y4 and 15/647, Pakr. ... .. wemeaa-.-25¢
GLYPTAL c¢ement, Per Jar. . c.o00....35¢

BUY

December, 1H30

www.americanradiohistorv.com

THAT’S
A

PRECISION _(Fammme 4
RESISTORS— | -
Over 2Y2 Million in Stock

“TAB"—Specialists in Precision Resistors
No Mfrs Choice—We Ship Types in Stock

0.116 271 200 3100 4550 90000
42 275 223 3163 4600 92000
425 280 250 3259 5000 93300

0.607 286 260 3290 6000 95000

0.7 289 300 3333 6500 100000
.03 299 350 3384 6800 110000
3 300 355 3500 7000 115000
.75 310 400 3509 7500 116667
s 311.5 1488 3700 7977 120000

320 495 3730 8000 130000

.83 325 500 3760 8300 135000

4 330 510 4000 8380 140000

4.35 340 518 4030 8500 141000

350 600 4200 8800 145000

5.025 360 640 4220 8000 147000
.2 366.6 1646 4230 500 150000

6.5 370 650 4300 20000 155000

375 670 a314 20441 160000
.8 380 16BO 4440 20500 165000
7.9 389 1710 4444 21000 166750
390 1712 a500 21500 187000

0.38 400 740 4720 22000 169200
1.25 410 770 4750 22500 175000
2 414.3 1800 4850 22990 180000
3.52 418.8 1818 4885 23000 180600
4.2 a2s 830 4900 23150 185000

4.25 426.9 1865 5000 23325 186600

4.5 427 892 5100 23400 190000
5 440 894 5210 23500 BOO
6 450 895 5235 24000 200000
7 452 896 5270 24600 201000

9 460 897 5300 25000 205000

9.2 a70 B98 5500 25200 210000

o 475 899 S600 25400 215000

22 478 1900 5730 25833 220000

23 4B0 1301 5770 26000 225000

24 487 902 5910 26500 229000

25 500 903 6000 26600 230000

26 520 504 6100 27000 235500

28 525 905 6125 27500 238000

30 540 506 6140 28000 240000

31.5 sS0 507 €200 28430 245000

ar 575 508 6300 28500 250800

48 580 809 6495 29000 265000

a9 588 910 6500 29500 268000

50 600 911 6840 29950 270000

51,78 612 912 6990 30000 275000

55 635 913 7000 31000 294000

56.7 633 914 7320 31500 300000

60 640 915 7500 32000 307500

63 641 916 7700 33000 311000

68 64s. 917 7717 35000 314000

74 649 918 7500 37000 316000

75 650 915 7830 38140 325000

80 657 922 7950 38500 330000

81.4 665 924 BOOO 39000 3500

88 668 1926 B094 39500 3

B3.8 670 1960 8250 40000 3853500

55 673 1980 8500 42000 375000

100 675 2000 8700 43000

101 680 2045 8770 45000

105 = 681 2080 9000 ..... 402000

105.7 684 2095 9100 47500 420000

10 689 2141 9445 48000 422000

120 = 687 2142 35500 48660 425000

121.2 699 2145 9710 49000 450000

125 700 2150 9800 S0000 438000

130 711 2160 5900 52000 478000

135 733 2180 9902 5000 500000

147.5 740 2187 10000 S6000 520000

150 750 2195 10430 57065 521000

160 800 2200 10500 58333 525000

165 806 2250 10600 60000 523000

170  8S0 2300 10900 61430 550000

175 854 2400 10936 62000 570000

179 899 2450 11000 64000 575000

182 900 2463 11400 5000 GOOOOD

182.4 910 2485 11500 666 620000

200 217 2490 11690 66650 650000

209.4 946 2500 12000 67500 8534000

216 978 2525 12500 68000 660000

220 1000 2600 800 70000 630000

220.4 103C 2625 13000 72000 700000

225 1056 2635 13100 73500 750000

230 1059 2700 13500 75000 761300

235 1067 2750 13550 80000

240 1100 2850 13600 82000 813000

245 1110 2860 13000 84000 B50000

245.4 1150 2870 14250 85000

250 155 2900 14400 85750 910000

260 1162 00 500 BBOOO 950000

Any size Above, Each 3S¢; Ten for $3.29

MEGONMS
1.57 2.25 3.673 §. 8.02
1.579 2.5 3.75 g.5 s_g
1.65 2,7 3.9 6.6 5.05
1.75 2.715 a 6.7 9.5
1.8 2.8 4.23 7 10
1.9 2.855 4.25 7.5 11.55%
gu gs g.s ?’.sz 1z
- . .74 12
2.2 35 s ) ;3"3

, 13,
Any Size Above, Each 70¢; Ten for 22.69

POTENTIOMETERS

200 ohms, AB-f, 14"SD. . ..790
100,000 ohms, CTS. 114”SD . 29¢
200,000 ohms, 4" shaft..24c
1 megohm. 114" aplit milled
.......... g .. .29e
SK-30K dual, AB-J, 7/16"g. . .

w980

RHEOSTATS

Watts—Slotted Shaft 350,
.‘!Dr(r),. 1000, 1300, 3.;00 5000
Cean e for 98¢

SO watts, 20 ohms, Kot &
LHELTSE e S o i BSc

AHEH—6AMp/125V—
HI Nlckcl P|nish
Eau kite Csd
Rvnl Buy!

SPST....S /%1

U!.
Reriy r°
DPST....4/82

SPNcIloA[\VZ-an 1,

Plunger .............. 690
SPNOIIDA/YZ-’IRTC.
o PlnPlunger ............ S4c
SPNO ’loA/G‘TRSTl.
Plunger ........ .59¢
SPNC/30A/B-1 Hi-Alt €sd. ........51.25
“TAB"” Money Back

Guarantes
(Cost of Mdse Only)
$3 Min. Order FOB NYC. add
Shpg Charges & 25% ODeposit
Phone: WOrth 2-7230
Prices Subject to Change
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(U
NEW DeLUXE KITS

630 TYPE

with keyed AGC

FOR PICTURE TUBES FROM 10”7
ROUND TO 20” RECTANGULAR

TECH-MASTER KITS ore acknowledged by
the radio industry as the finest for quality
and performance. Avoid the danger of buy-
ing untested brands . .
. indisputably the finest of them
all. All components are factory mounted.
Easy to follow instructions assure perfect
performance in comparatively short time.

TECH-MASTER TV ACCESSORY KITS

TECH-MASTER _
PRODUCTS CO. iy

443-445 Broadway, New York 13, N. Y.

. insist on TECH-

Cantact your
"i " nearest [obber
s

or write Dept.

' - W AW RN for litera-
- - - ture on com-
=
o —

5y

plete TECH-
i MASTER line of
~ = KEYED A. G. C. Kits.
CIRCUIT for 630-
Type chassis.

“.Hi-Sweep" YOLT-
AGE MULTIPLIER,

ond tech-
ter for ""(ei'."

ineers
2 h-Mas

eading &N

Television

APPROVED FOR VETERANS — New FRLLELL DL
classes start twice a month, High
level home study treining elso avail-
able for professional radio men.

CAPITOL RADIO

ENGINEERING INSTITUTE
16th Street and Park Road

Dept. 1312B, Wash. 10, D. C.

Whether you're in the Armed Services or in Industry

ELECTRONICS TRAINING PAYS OFF

WITH INTERESTING JOBS AND HIGHER EARNINGS

CRE! Residence School trainming offers quick promotion in
uvniform as well as profitable civilian careers

N or out of the armed services, the best jobs go to the

men with technical training. If you are prepared with
electronics training, you're fortified for the future, whether
you're headed for a berth in the armed services or a career
in essential industry. Because of the critical shortages
that exist today in the electronics industry, the qualified
technicians and engineers can practically choose their own
futures. Because of the dependence of modern arniies,
navies, and air forces upon electronics—for radar, com-
munications, and navigation—the man with even limited
knowledge of electronics gets ahead quickly in uniform.
In case you're called to active duty before completion of
your CREI course, you'll still be way ahead, for the armed
services will chaose you for further electronies training in
place of the completely un-trained man.

At CREI youll work with the latest equipment-—over
120,000 square feet of modern class rooms, TV and radio
broadecasting studios, transmitters, control rooms, and experi-
mental labs. Here you’re grounded in the fundamentals
required for work in guided missiles, TV, and all the other
important fields of communieations and electronics. CREI’s
experience in training thousands of men for the Army, Navy
and Coast Guard in World War II, coupled with pioneering
background in technical education and close industry connec-
tions, assure you of the best in technieal preparation. To
insure your training ACT RIGHT NOW. Send today for
free Residence School catalog.

FOR FREE CATALOG, MAIL COUPON NOW!

o

Send details about Home Study Courses O 1312 B

: CREI—I16th & Park Rd., Washington 10, D. C. :
: Pleate send free Residence School Catalog. :

[
: Name. .. —= e N
[ i
1 Street.... —E—= "= === E
E City. .. Zone........ State....... '
: Veteran.. . Non-Veteran... ... Age :
" 1
H []
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smaller, lighter, and more compact—
a distinct advance.

In line with the trend toward auto-
matics, the radiophoto-facsimile pro-
gram is the latest additional service
to be provided by the Naval Com-
munication Service. The operational
requirement for the transmission of
maps, charts, and official documents
has spurred on the development of
radiophoto-facsimile equipment. Fu-
ture developments indicate strongly
that this equipment will become an
integral part of shore station and
shipboard installations.

Considerable thought has been given
to multiplexing equipment for increas-
ing the capacity of the existing com-
munication circuits. The limited fre-
quency spectrum available has en-
couraged this development.

Looking into the future, more and
more attention will be paid to data
transmission systems. In this atomic
energy age, faster and faster methods

| of communications will be necessary

to support military operation. Further-

| more, with the U. 8. Armed Services

working as a team with allied forces,
coordinated communications are a
must. All equipmentdevelopments must
continue to be done along joint specifi-
cations so that the Services can work
easily into each others' systems. Mili-
tary characteristics will insist that
equipment be developed for joint use,
that it be reliable, small and compact
as possible with miniaturized com-
ponents, stable, easily serviced, rugged,
and easy to operate and that certain
features be automatic. In this man-
ner the U, 8. Navy will continue to
obtain the best equipment for war pur-
poses that money can buy.
50—

FOREIGN SET
OWNERSHIP

CCORDING to the most recently

released data from the U. S. De-
partment of Commerce. the Postmaster
General of the Australian Post Office
has asked for bids on equipment for a
television station to be built in Sydney.
Although bids were submitted two

| years ago, recent Lechnical develop-

ments in both the United States and
Britain make it advisable to seccure
up-to-date information.

The display of FM radios at the Dus-
seldorf {(Germany) Radio Fair was re-
ported to have attracted consideruble
public interest. Price reductions on
these receivers proved to be somewhat
of a stimulus as was the displaying of
special FM converters which are now
available for AN receivers.

The Netherlands is plinning to pro-
vide television serviee to the public by
micans of six transmitters. the first of
which will be put into opcration early
next year in Lopik. The Lopik trans-
mitter is expecled to serve 4 million
people in The Haguc, Amsterdam, and
Rotterdam arcas. Transmission will be
on the 625 line standard.

Licensed television receivers in the
United Kingdom totaled 382.348 on
May 31, 1950. 109.852 sets were located
in London. On January 31. 1950. the
number of licensed receivers was 280,-
092 of which 83.991 were located in
London.

RADIO & TELEVISION NEWS
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OVER A MILLION IN STOCK!

Whether you require large quantities of relays for

production runs or single wunits for laboratory or

amateur work, Wells can make immediate delivery

and save you a substantial part of the cost.

STOCK NO.

R-503
R-749
R-804
R-250
R-579
R-294
R-686
R-246
R-246A
R-611
R-283
R-614
R-262
R-245
R-527
R-544

R-255
R-669
R-660
R-651
R-295
R-230
R-813
R-275
R-716
R-620
R-629
R-778
R-720
R-500
R-816
R-811
R-524
R-838

£-839
R-840
R-841
R-842
R-843
R-884
R-815
R-831
R-837
R-835
R-836

R-566
R-710

Write For New Welis Catalog

VOLTAGE

12/32 vDC.
600 vOC.
550 VAC,
115 vAC.
220 VAC.
27.5 v0C.
115 VAC.
115 VAC.
115 vAC.

24 VAC,
12 vDC.
18/24 vDC.

12 voC,
612 VOC.
12/24 voC,

75 VAC.

6 vDC.

24 vOC.
12 vDC.
5/8 vDC.
12 voc.
12 vDC.
24 vOC.
6/12 VDC.
9/14 vDC.
8 vDC.

24 vDC.
12 vDC.
12 vDC.
48 vDC.

24 VAC,

90/120 vDC.
100/125 vDC.
115 vDC.
115 vDC,
115 vDC.
115 vDC.
115 vDC,
220 VAC.
7.5/29 vDC.
110 vAC.

24 V0L,

220 vAC.
115 vAC.

DC.

OHMAGE CONTACTS
100 3A.2¢
s Max. 28 Amps.
18/38 Amps.
Adj. Cir. Breaker .04-.16A
oy 18
200 18
o> 2C
18
1A
- 1A/30 Amps.
125 AC'10 Amps.
60 1A/15 Amps.
200 1c
25 4 In. Micalex Lever
50/50 In Series
60,60 1c
A 1A
400 CYC. 1B. 1A
5 /8" Stroke
100 Solenoid Valve
275 Annuncitar Drop
2 2A,1C
12 Waler
750 1A,18.1C
10 2A/5 Amps.
35 2C. 1A
40 1C/10 Amps.
4500 1C/5 Amps.
S0 2C, Ceramic
10/10 2C/6 Amps.
10/15 2C/6 Amps.
8000 1C
925 T
1200 3A
1200 2A
1200 4A
925 3A
1200 3A
1200 3A, 1B
Intermit, 3A
6.5 14/2504, 1000A Surge
beo 2A/30 Amps.
2800 1A Dble. Brk./10 Amps.

2A Ddle. Brk./10 Amps.
(Coil anly, Not a complete relay)
150-0hms. Ceil Cnly

December,

1950

SALES, INC,

This list represents only a few types of Special Relays.
We also™have huge stocks of Standard D.C. Telephone
Relays, Midget Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many

others. Write or wire us about your requirements.

MANUFACTURER & NUMBER

G.E. Ant. Keying 500W 2C6530-653ARL
Allen Bradley 810 Dashpot

Culter Hammer C-261173A34 Contaclof
Westinghouse MN Overload

Adlake 60 Sec. Thermo Delay

Edison 50 Sec. Thermo Delay

Leach 1157T-5/20 Sec. ADJ. Delay
Cramer 2 Min. Adj. Time Celay
Cramer 2 Min. Acj. Time Delay
Durakool BF-63

Onan Rev. Current 3H4512/R24

Rev. Current Cutout 3H2339A/E1

W. U. Tel. Co. 41C Single Current

227668 For Scr-274N
G.E. Push Button Remecte Relay
£CR2791-R-106C8

G.E. Pressure Switen 52927B100-C2
Clare 400

Guardian Ratchet Relay
Ratchet Relay From Scr-522
Guardian BK-10

BK-13

Guardian BK-16

Guardian BK-17A

Kurman BK-24

45A High Power

Str. Dunn. Lalch & Reset
Guardian Latch & Reset

Sigma 4R

Edwards Alarm Bell

Allen Bradiey-Bulletin 702

Moter Centrol

Allen Bradley-Bulletin #200E
Motor Control

Allen Bradiey-Bulletin #209 Size 1
Motor Control W./Type "N Thermals
Allen Bradley-Bulletin 709 Size 2
Motor Control W/Type "N Thermals
Allen Bradley-Bulletin ~709
Motor Contrel W/Type "N Thermals
Allen Bradley-Bulletin 2200

Moter Centrol

Allen Bradiey-Bultetin 7202

Motor Contral

Allen Bradley-Butletin 5704

Motor Control

Leach B-8

Leach 6104

Wheelock Signal, B1/39

Wheelock Signal, A7/37

Leach #6104

Guardian 738187

PRICE
§2.25
595
3.50
12.95
6.95
4.25
4.95
8.95
8.95
4.25
1.00
3.50
3.75

5.50
25.00
5.50
4.50
4.50

4.50
3.50
2.75
1.95
3.45

15

.50

Wide Selection
of Electronic
Components

at WELLS

Tubes

Resistors
Condensers

Wire & Cable
Volume Controls
Co-ax Connectors
Relays

Rectifiers

Transformers and
Chokes

Micro Switches and
Toggles

Antennas and

Accessories
Electronic Assemblies

Diat Light Assemblies

Each relay is new, individually boxed, and unconditionally guaranteed by Wells

World's Largest Display of Radio and Electronic Companents
9,000 Square Feet of Display All On One Floor

320 N. LA SALLE ST., DEPT. R

www.americanradiohistorv.com

CHICAGO 10, ILL.
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SPECIAL
CHRISTMAS BONUS

S1 AUTOMATIC CREDIT AGAINST ALL $t0
ORDERS

Here’'s proof positive that Platt’s doing everything in
his power 10 give ¥ou what you want, when you want
it, and at the prices you want to pay' Mlatt’s policy
is not to hold back merchandise to wait for higher
vrices. And to Drove it. Platt’s giving his regmlar
Christmas Bonus. Yes. with every £10 order You
place, simply deduet §1 as Plart’s present. (On $20
purchases you get back $2. etc.) This special offer is
good for December ONLY—SQ HHUKLY l=place your
orders NOW1
Visit Plan s Big Relau Store at 189 Bromé St..
ew York City

****************

SPECIAL!!

A BUNDLE OF
CHRISTMAS
KITS

Unfortunately space
does not allow us to
Tist all the individual
narts of thesa sensa-
tional kits, but take Platt’s word—they’re value-packed!
1 I\h of 25 assorted metal and Dlastic ES-
UTCHEON PLATES ... .. .......ci00.e. §$2.49
1 l\h of 25 assorted DIsL FACES, finished in
various stages and used on present high priced
bro,adcast receivers. {(Can be used with above
1 it of 100 assorted RADIO KNOB
sCrew- on. pointer-t¥pe. long neck
1 Kit of 12 assorted \“\’JTCIIES—many uses: TV,
electrical, cireuit breakers, wafers.
1 Kit of 25 assorted COILR AND (‘llOl\ES—II‘ S,
antenna. broadcast and short wave...... .. 1.79

RESISTORS

Wire Wound ’

14 ohms— 30 watt..19¢c
500 ohms-— 25 watt..29¢ F‘lat

5000 ohms—100 watt..79¢ stor ... .

83 chm wW.W.

.[5¢
5 tap Resistor, .50:2312&\7500\3000 ohms—300 w:m89
¢

(L T e e 0 o o e e a0 0 & 1 e e

SCR-27N

COMMAND and ARC 5

EQUIPMENT

RECEIVERS
USED NEW

BC-453-190 10 500

BC-154—8'(0 6 MC. 5.95 $10.95
BC-'ISS--G 10/ 9 MC. g - A it s 6.95 10.95

MC..
R-23—ARC 5—190- 5.»0 KC. = s 21.95

TRANSMITTERS
BC-457—4 10 5.3 MC

BC-458—3.3 to ¥ MC 8.95
BC-896—3 1o 4 MC. .. 24.95
T-19—ARC 5—3 to 4 M 24.95
BC-459—7 1o 9.1 MC.. o= 24.95
T-22—ARC 5—7 1o 8.1 MC 24.95
ADDITIONAL EQUIPMENT

BC-456 Modulator .................... 2.25 3.2
BC-150 Control Box (3 Receiver), .98 1.95
BC-451 Control Box (Trunsmltter) .89 1.49
BC-442 Relay Unit (A 1.95 2.9
I’lugs PL 147, 148, 151 1.»2. 153,

156- [2LP.cocooo000000 .75
Fle\lble Shamng with gear to fit Receiv- 13
rs . oo oruhds B
3 Receiver Rack. 2.25
2 Transmitter Rac 1.69

('Oﬁ

APS i e e 44 5 ke

DM- 34—tnput 12V or 14V at 2.8 wmpg
output 220 V at 80 Lli\

DM-25A—-12 V, input amps. "MJV
ocutput at 50 ‘Ma, ]deal “for use on com-

mand receivers for moblle use. . 4.95
DA-1A—Input 28 VDC ai 1.8 amp
put 230 VDC at 1 amp. .. .. ....... 6.95
DY- IQ—fnr ART:13 Power Sunply 12v,
-4 amps. 1 _output 275V @ 10 MA.
2500\' @ 30 MA. . 6.95
DY- gaA_zqv input. 200 vnc unmut at
B0 MA ........cccccuvnn . 2.95
PE-I25 Vlbr'\tor Power %uoppl 12 or 24
VDC deslgned for Tmnsmltter.
nutpu( 400V at "00 MA, BV at 4.5
AMPS ..o v vrevantnasamnsstrsanae 17.95%
PE- 10 Dvnnmuwr with power unit.
Ideal for mobile use. input 8V at 21A,
outp 5 1.8 or 2v JA,
output 500V 1.8A. Used with SCR-284 24.95
BD-Bé—Input 14V 2.2 amps. output 600V
-3 amps. With fuse and Cond. Box on
Mount .. . .. ... ...c.cceniiniiiannn 7.95

* Multitester Foundation

DYNAMOTORS (Cont'd)

USED
DM-36 Dynamotor. input 24V to 28V
1.4A, output 220V at .08 amps. Com-
lele with mounung base and Jones 7,65
output 14. 5V at 4.9
10 Lh\. 300 V at 260
MA. Used wllh SCR:-522.......00... 5.95
MP-28BA—A d"namolor po“er supply
unit, input 25 te 28V 14.8 amns DC.
output 540V 450 MA DC
transmlu.er modulation soutlon u‘ling
1—6N7. 1-6F6 and a pair of 807
tubes in  push-pull. Also includes
modt_i_l‘:tllon transformer. Used for Ben-
di: -

NEW

nmpsA ]uO

BIAS METER 1-97A

Contains a zero cenzer 314” round Marion
voitmeter calibrated 0-100 volts each side.
Movement is ome mill each side of center.
The unit is mounted in a steel box 77x5%x
414" and centains B contaet usn buttons,
1jne cord dual 100 MFD at 2 DC con-

denser, a potentiometer 8 IRC l% wire wound tfon-in-
ductive resistors: one 400 ohm. two 2500 ohm, one
5000 ohm, one¢ 10,000 ohm, one 15,000 ohm

Excellent for bullding a zet‘o cemer multitester with

t 1. 10, 100, 1000 v
E2RERSIGIRIMRIO CONPLETE Branp nEw $5.95

REGONDITIONED

SCR-522

With New Components

Very High Frequency
TRANSMITTER-
"EIVER

R
100-156MC, ¢ Chan-
nels. Crystal - Con-
trolled, Amblitude
Modulated Voice.
Eleetrically Tested.

Complete as shown

s——' Only s8450

BRAND NEW—$92.50
SCR-522C—Complete as above—Urand New...

BEACON RECEIVER BC-12056-C

Manufactured by
Setchell-Carlson

Frequegcy Range — lgFlS'CI\C
1F Frnquoncy— 5
Recefver Sensjtivity — 3  Micro
volts for 10 Milliwatts output.
Outbut  Impedance —
nnd 4000 Ohms to be selected
in ally. Power Output — 230
Mlllinatls Volume ControI_RF
ain _Control. Power Sup y—
24-28 Volts Aeroplnne Bat
Current—.75 Amperes

.§129.50

4795

Mallory NFi1-7 RADIO NOISE FILTER

BRAND NEW—ONLV

Can be adapted for many uses. ...... 89¢

100 ASSORTED
RESISTORS

Non-insulated. various chmages

and wattages, S l 191

SPECIAL
HEADSETS

]lS 33 low impedance with cord and
ug, used, tine condition........,$0.79
llb 23 hizh impedance, BRA D
NEW with ear pads.. . 2.75
HS-33 low impedance, B W
P with ear pads, cord and l‘La-i plug 2 75
T11-37A—1200 ohms with dual plugs..
HS-16 high lm‘l_aedance with cord an

nlugs,

BRAND NEW ..... . 1.95
HE-30 with car b od
CON ATLTON] 4 crvivibrnmsipasirarawss d o - 4= smsieas s = shs . .89

FIELD TELEPHONES

Army surplus, compbletely recondi-
tioned and electrically tested. using
2 dashlight ceils and a pair of in-
terconnecting wires. GUAI!A\TLED

—like pew. slolgs

ONLY

TURBO AMPLIFIER
4 tube Amplmer used by U.S.

Air Force. 115 V, input ar
400 cye.
With tubes—BRAND
NEW =
Without tubes—BRAND NXEW............ e 1.49
PRE-AMPLIFIER
MODEL K-1

The K-1 is used to am-
plify ontput level for
micropliones and phoho-
graphs, Operates on 24-28 VDC, can be converted to 110
AC. Comes complete with PPL 55 plug and 2 foot 119-B
cord, 2 terminal blocks and instruction book. $3 9
BRAND NEW.. .....SPECIAL

BC-746
TUNING UNIT

Plug-in transmitter tuning unit

from Army Walkie-Talkie. Contains

antenna and tank colls, tuning con-

denser. transmitting and receiving

crystals. Ideal transmitter foundation. $l 29
ONLY

ARMY TEST UNIT 1.236

Meter i contajned in a meta]l box 53"
long x 3%" wide x 3%%" deep. Comes com-
plete with test leads znd instruction book.
Can be used for testing between AC & DC
measuring resistances of circuits. checking

fuses, and tesling eaDacitors. 5
ONLY
BC-223
TRANSMITTER

A 30 watt Transmitter,
ideal for ship-to-shore
or Itam Rig. Crystal or
MO control on four pre-
selected channels. 2000
o 5250 KC. Use of 3
plug-in coils, five tubes:
2—501 and 3—46. and TTU 17-18-25 tuning units.

%'RA\ SMITTER

TUNING UNITS ... .
PEB(I:25 VIBRATOR POWER SUPPLY FOR
223

20 POUNDS OF ASSORTED
RADIO PARTS

s
Condensers. Knobs. Sock-

ONLY D

Transtormers, Chekes. Wire,
ets, Switches, Dynamotor.

ERpaEsEAERERENE

MINIMUM ORDER $2.00
Immediate Delivery—Send 2590 de-
posit on C€.0.D. orders. All ship-
mentg F.O.E., N.¥.C. (N.Y.C, resi-
dernits aﬂd sales tax to your re-
mittance.}

www.americanradiohistorv.com

BATHTUE CONDENSERS
S—5 MFD—100 YDC (Top Termi-

FE) B o oome e TN Tl
B 20 MFD-—350 vDC (Side Terminals). 39c
2 \1]<D1—‘«§0;) WV-—600 Peak V (\ide
TR1B) gyt 1y g Ry 100 oy v i YRR
125 MFD—400 WVDC (Side Terminals) . 18¢
SIHI!;‘]])— 00 YDC—2.6 MFD—400 YDC (Side Ter-

BIS) w5 - B B e s ¢ e e e e
2x1 MrD—E0¢ VDC (Bottom Tenulnals)
2x1 MFD—600 VDC (Side Terminals).
1 MFD—600 YDC (Side Terminals)

FILTER CONDENSERS

15x15 MFD—4350x350 V...... thmnakiam
8x8x20 MFD-—300x300x150 ¥......
10x50 MFD—450x25 V
1000 MFD—15 V........ F
3000 MFD— 3 V..............

2000 MFD—15 V......... i AL P90 S
e o e o o o e S s o o e e o
OIL FILLED

CONDENSERS

32 MFD—450 vDC,
Mounted on “eul I'late.$0.79

.5 MFD — 750 \’D(. — 400
VAC gpammmestprrieu 49
8x8x8 MFD--500 VDC. .59

1 MFD—3000 vDC. Bound
Can ...l .95
1 MFD--1000 VDC, l(ecl )
1 nyn";'ébb"\'iic ‘0
2 MFD—600 VDC, Rect. Can. . 68
z MFD—600 VDC, Round Can. . 69
.25 MFD—3500 VDC, Itect. Can... . 129
.25 MFD—6000 VDC. Rect. Can. G.E 1.79
15 MFD-—660 VAC—G.E., Large.. 1.29
2 MFD—4000 VDC. G.E., Large.. 4.39

30 MFD—9¢ ¥, 3 Phase, G.E., Large, 60 Cv.cles.. 1.39
1.25 .\nq)_zzo VAC, Western Lleclrlc Motor
Cond.

PLATT ELECTRONICS CORP.

DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y.
PHONES: RE 2-8177 and WO 4-2915
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TWO FULL PAGES OF HARD-TO-FIND MERCHANDISE
AT LOW, LOW PRICES!

TRANSMITTING
MICA CONDENSERS
.00075 MFD-5000 V. e 780
0015 MFD—G000 V. 5 -..89¢
.08 MFD—I1500 V...... varea el 79€
BC-520
RECEIVER-
TRANSMITTER

2_crystal channely — 20 to
27.8 MC, FM-13 tubes. Me-
tered, Plate and Fila

ment. 2 4 . 9 5

NEW

PE-97 POWER SUPPLY
for BC-620

G or 12 V vibrator type.
NEW-—less tubes, vibrator,

$3.95

TUBES—Brand New Standard Brands.
Immediate Delivery

b §1.65
|11 TR .49
1I28M7 . e 49
4A1°10 2.50
D004 ...... 49
BC-1066
RADIO
RECEIVER

Receives radio frequency
signals for checking fre-
auenty and opeération of
other radio equipment.
Coverage Is obtained by 2
bands. I and G, Battery

operated. New 38. 95

with tubes.....

BC-433 RADIO
COMPASS
RECEIVER

15 tu bes, frequency range
200- lTaO KC. 3 bands. EX-

CELLENT 829'95

CONDITION.. ..

Control Box BC-648-A

Brand New. In-
cludes 2 me-
ters—0-5 mulk.
amperes and 0-
40 Volts. Made
by Westing-
house. Excel-
lent Value!
Only.

Control Box BC-434-A
ith

1$3.29

CHRISTMAS SPECIAL!

APN-2 COMPLETE
AIRBORNE
NAYIGATIONAL
RADIO UNIT

.
Consists of transmitter. receiver and power subDly. Fre-
quency Tanke of recelver: 214 and 234 MC. Maximum
opersting range: 100 miles. Power requirement: 115
VAC—400 cye. Contains a considerable amount of ex-
cellent Darts.

ONLY less tubes

MINE DETECTOR
SET—SCR-825

A portable device capable of
detecting all types of metals.
Hundreds of uses: Amicul-
tural. mining. s-,
etc..NOw ONLY

WM?&%M&%M&%&%M?&%M&

December. 1950

RADIO RECEIVER
BC-1023-A and
MOUNTING FT-161

UHF aireraft receiver with freduency
range from 62 to 80 MCS for receir-
ing 75 MC marker beacon S" 95
signals ....BRAND NEw! s

MN-246 INSTALLATION

MN-26C  Receiver — liemote control
commercial tybe navigatiomal. Indi
cates direction of any desired trans-
mitting station. 3 bands — frequency
range: 150 KC to 1500 KC; has 12—6
@ V tvpe tubes, BRAND Niw (Origi-

o | nal Cost 22.95

$600.00) . Ml
MN-26C Receiver. used. excellent condition..... . $15.95
MN-26Y Receiver. Frenuency to 7 36C. New..... 22.95

TYPE MN-20E
ROTATABLE LOOP UNIT

dlameter. used whh MN-26 Corpass
and A 10DB. Manufactured by Bendix.
A TERRIFIC BUY! ' 95
ONLY. o s

BC-221
FREQUENCY METER

This is a Christmas Speciall QUAN-
TITY 1S LIMITED — so first come.
first served. They are just like New.
with original Cﬂllbmﬂon clurts. Range
125-20.000 KC w1th ecrystal check
points in all ranges, Complete with

crystal and tubes, - 369-50

WOOD CASES for 221 FREQUENCY METEHS'
Brand New ........ $3.95 Used ....

BC-461 CONTROL BOX

Used for R1,-42 Ant. Reel. Has Veeder-Root
counter with reset adjustment and
multi-switch to control ItL-42 which is re-

versible. RO 9 5 c

FL-8 RADIO FILTER

Can be converted for use with many typee
of transmitters and receivers. Complete
write-up in May, 1950, Issue of CQ Blag-

$1.29

EXCELLENT CONDITION

BC-1255 MONITOR

A Dbattery-operated receiver,
75-150 MC range. Used as
monitor in operation and cali-
brauon of radio transmitters.

@ s> 814,95

NEW.......coa..

CONYERSION
KIT E-3E
Contains one 20 ft. roll ¢o-ax ea-
ble 1:G-8U. 2 rolls containing 75
ft. of aero Rlass-covered wire und

assorted screws. nuts. switch ?.:E«;;
:)ll:tes. gromimets. clips. $2 39 %@

T9/APQ.2
RADAR
TRANSMITTER

30/118 V 400-260-26 VDC. De-
signed primarily for alrcraft overa-
tion.. Exceptional value

e $42.50

MINIMUM ORDER $2.00
Immediate ery—Send 25% de-
posit on C.0.D. orders. All ship-
ments F.0.8., N.Y.C. (N.Y.C. resi-
dents adﬂ sales tax to your re-
mittance.)

www americanradiohistorv . com

PLATT ELECTRONICS CORP.

DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y.
PHONES: RE 2-8177 ond WO 4-2915

MICROPHONES

T-24-G, 200 ohms. single but-
ton, 8 ft. rubber ¢ord with
PL 106 Plug and .JK 38 Jack.
BRAND NEW ..

T-17-R. Tland-held cnrbon ml—
crophone for use in voice communication. Effec-
tively covers the audio frequency ramge from
300 to 2600 CI’8. 200 ohms. with press-to-talk
switch. 5 ft. rubber cord and blug. NEW...... $3.95

T-30 Bllcrophone sujtable for aircraft use. Re-
sponds to frequencies in the range of 400 CI'S
to 2000 CPsS. Complete with cord and Dluz
Original Packing. NEW

T-36-C lland Carbon Mlerophone. 24 ft. cord, 3
eontact amphenol Plug................. 2.95

T-44C Magnetle type mike with cord, plutl uud
jack. Brand New.....

GN-45 HAND GENERATOR

A, G Volts. 3 Amps
: 500 Volts. 0.14 Amp

Used with Signal Corps Radio Set
SCR-284. Has many abplications.
Lirand New. Original

l'acklng.. .. .Om.vsI 1-95

CORDS AND PLUGS

CD 5084 Cord Assembly with 8W
14-U Switch and 2 cord attach-
ments with JK 48 Jack and "L
68 I"lug. Valiie—S5.00. Our Spe-
clal Low Price. Brand New..... 59¢

CDB 307A with PL 55 and J[\

JK 26 Jack only- -and New. 15¢
PL 55 Plug—XNEW. 35¢
PL 68 Plug—NEW.. .20¢
Jones plug 8 contact male nnd remule .25¢

PL-Q-59
PL-P-80
PL-Q-61

.49¢

49¢

PL-Q-62 49¢
PL-Q-77 . .B9¢
PL-Q-171 89¢c
PL-153-A ST ot - ot el oo 69¢
IR coocqvomco-cong =0 o0 iimc.oso.soc -.89¢

T-85/APT-5 UHF
TRANSMITTER

requeney range 300-1500
MC. 20 watts output.
band width 2.5-3 MC.
Complete with 8 tubes

nd 110 V §) cye. fil.
transformer. Calibrated
in centimeters. New in
original bhox with operat-

ing 1nstruc- $19'50

tion Manual..

APN/1
RADIO ALTIMETERS

Christmas comes but once a year ¥ @
and so does a bargain llke this. A .‘\Q_?.-
complete NEW 14 tube Radio Al- "

timeter. Contains 420 MC Trans-

mitter and Receiver. Power Subbly,

RRange Switches, Two Antennas, Meter Indicator. All
Plugs and Instruction Manual. This unit makes an ex-
ecllent amateur station as it is right in the $2 4 95
band.............. BRAND NEW—ONLY

LAST MINUTE
CHRISTMAS SPECIALS!

BC-348 Receiver—Excellent Condition ......... $129.50
BC-224 Recefver—Exeellent Conditlon ......... 99.50
BC-610 Radio Transmitter—Needs Repairs..... 375.00
BC-614 Speech Amplifier—Used with 1Iallieraft-

ers BC-610 Transmitter. .................... 135.00
ARC-3 Transmitter—RBrand New............... 325.00
R5/ARNT C frer, lete, like new 125,00

PE-T5 Gasoline Driven l’ower Unit, 2500 watts,
Excellent Coadition 1

SCR-284 Spareé Parts Kit...............co00e
DYNAMOTOR with base for ART-13..........

101
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BEST WISHES and

TRANSMITTER-RECEIVER

Navy Model ABA-1-BC-645
450 MC-125 TUBES,
Brand New

Can be easily converted for
phone. or CW 2-wayv com-
munication. Covering the fol-
lowing bands: 420-450 MC
ham Band, 450-460 MC for fixed or mobile,
460-470 MC for citizens, 470-500 MC tele-
vision experimental. Size 101/» x13% x43.
Contains 15 tubes: 4-7F7, 4-TH7. 2-TES,
2-616, 2-955, 1-WE-316A doox knob. Price.
NEW and Boxed.

.$15.95

B T PG GO SO SO S SR SR S SR S e e S S S S A B

Reduced to
TALK UP TO 10 MILES
WITHOUT BATTERIES

R.C.A. SOUND POWER
PHONES

RCA No. M1-2475 Navy

Type “Q."” You can actual-

ly hold two-way conversa-

tions over wired circuits

up to TEN MILES with

these Sound Power phones.

Any number of these units

may be paralleled on same

line without loss of power.

Ample volume — excellent

tone quality—rubber

cushioned earphones,

mouthpiece microphone attached. Massive
construction, multiple adjustments, 22-ft.
rubber cord. push-to-talk switch. nawy
waterproof plug. Ideal for TV antenna in-
stallations, fieldtests, hunting. mining.
games, ete. Cat. No. N-300. Your cost.
each unit., combprising 1 pair headphones.
microphone, cord and plug as

illustrated’ e e - o el & sk b $9-95
Same as above with mile on chest

plate. Type "0 RCA M1-2454B. 4-95

TRANSFORMER
BARGAINS!

Plate

750-0-T50—800 MA. ........... s 7.50
1025-0-1026—500 MA. . ... ...... 17.95
2500 V.—4 MA, Ladbaiani b dhas 3.95
Filament
PABNV DAL T-5V -4 A sy - mEEm amm = %2.60
2.5V.-10A cased:. = s bw b e sl e e 4.95
BV.CT.-8A. ... .. .. i 1.35
BV-10AY . ... .q530 e+ b bl seedad . 1.85
5 V.C.T.-10.5A. .. .. o AR EEE T s 2.15
5 VGl -15A mygsppmpnnrnpuegimsss 5.85
GRBVFA 4y . el B e o= e 1.29
6.3 V.C.T. .
Three
6.3 V.
6.4V-8
T.5V-5
Power

40-0-40—250 MA.—5B8V-3A. ....... 1.25
55-0-556—250 MA.—5 V.C.T.-83A. 5

V.CT.-8A ..ottt e s 1.35
175-0-175—150 MA.—6.3V-6A. 2.15
275-0-276—170 MA.—5V-5A, 2.5V-

0.5
32
3

Modulation

807 to B*P. GLELEK =alas Ha -wdds $2.49
P.P. BO7 to single 6L.6. 4D32
chms)
From 200.500 ohms to 5, 6.
10K ohms at 150 MA.

Driver Xfmrs,

200. 10.000 l1:>th P. tolsiglee G. -t WS .79
: 10.000 ohm P. to single G. ....... .89
274N and ARC-5 P.P. 45. 2A8, ctc. to P.P. 210, 801,
XMTRS and RECEIVERS T T I e e R | .95
P.P. 6L6. 2A3 etc. to P.P. grids. . ... 1.65
2.1-3 MC. Xmtr. $14.95
3-4 MC. Xmtr. 19.95 0“+P'-'1'B .
4.6-8 MC. b ] P.P. par. 2A3. 45. ete. ““AB” to 4,
5.5 hio ;;::: el S 1) oims | Ll $1.89
: ’ : L 6V6to 2.4, 8ohms............. .
7-9.1 MC. Xmtr. 24.95 [ P.P. par 6N7 Class "'B"" to 8000 ohms
o Sme B
5 . Revr. o .
3-6 MC. Revr. sl 600 ohm C.T. to.300 ohm. mike.....
6-9. MC. Revr. 7.95 Mike to Line
100-156 MC. Revr. 19.95 Fl(gl}: and to 50, 125, 200, 330, 500
30 ohm mike to 600 ohm C.T. Bal,
SPECIAL HRe .o e e .65
Chokes
1500 Volt—300 MA 875 HY. 3.5 Amps $8.95
2.5 HY. 4 Amps. 8.95
Power. 2.5 HY. 130 MA. 1.10
Supply Kit 4 HY. 40 MA. .25
P T
S]l?.hmp‘l)n’ll:htes 40 HY. 90 MA. f 3.49
chassis, 10 ?3 208 I\\’dliﬁ 2.49
191" ek 12 1Y. 150 1 1.75
panlél tu‘iJ:s choke, transformers. hardware. i::; g¥ égg R}ﬁ ;gg
5 . .
%&HAT A BUY ki <het - s/ mns 758 $24|95 20 HY. 125 MA 1.75
IMPORTANT NOTIGE_ Minimum Order $5. Quantity prices on request. All items

without notice.
Warehouse.

in stock now—subject to prior sale—oprices subject to change
209%, Deposit with orders unless rated. All prices F.O.B. our N.Y.C.

160 Greenwich Street, New York 6, N. y
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VAI.UES

m NIAGARA

= NE OF AMERICA’S GllEA’l‘ ELECTR().\ICS STORES

BLOWERS

THREE TYPES ALL 170V. AC,
60 CYCLE MOTORS. ALL BRAND NEW

TYPE A—Single section (illustrated
above) approximately 100 Cubic Ft.
Per Minute. 2%” intake, 2" outlet.
3200 R,P.M. 25 cycle motor measures
6” X 6%”'
SPECIAL
TYPE B—DUAL BLOWER—100
C.F.M. Per Section. Mounted side by
side with 60 cycle motor in center.
QOtherwise same as TYPE “A.”

SPECIAL .$14.95
TYPE C—Smgle section (not illus-
trated). Somewhat smaller than TYPE
“A” Approximately 50 C.F.M. 60 cy.
VERY SIEECIAL. oo Mimge s ..56.95

New Low Price
Niagara Famous High Pass Filter

Banish Interference
{\E‘v with Niagara’s Hi-
pass filter! Positive

{ BLOOP
\lAP

protection against
interference from
amateur transmit-
ters, diathermy. and
J all other devices
generating radio frequency interference be-
low 40 MCS. Designed for 300 ohm leadin.
No loss in brightness or e¢larity.
Wired and tested. . ............
Postpaid if entire amount is included \u“‘h
order.

LOW PASS FILTER

Don't be blamed for
TVI! Tests have proven
that Niagara's low pass
filter attenuates all fre-
quencies above 40 MC.
May be used on all
bands from 10 to 160 meters. Will easily
handle a full kw. Matches 52-72 ohm line.
Plus 25¢ shipping charges
in U. 8§ A. .

sy il'

e

Complete with speaker and 3 tubes. Hi-
impedance output for XTAL mike or Phono-

Picklui?, Vﬁlul;ne and tone controls. 5 W.
amplif. with 5”
speaker .geovewesdeesssltwee-bnd $8-95
Same as above
with 8” speaker........ o o g 8o n 9-95

0 5 2 T K 5 3 00 0 i 5 W s i i i i S 5720 7 S 5 5 4 9120 5 i 54 5 50 0 0 5 5 S K K. . i i i s
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‘ What’s New in Radio
(Continued from page 86)

-

equipment is the Model RC-12, three-
speed portable phonograph with rec-
ord changer.

The new unit plays all records,
33%, 45, and 78 r.p.m. in diameters up
to 12”. The 5-watt, full a.c. amplifier
incorporates an inverse feedback cir-
cuit and an effective tone control. The
set uses a 6” x 9” Alnico V PM speaker
and a featherweight crystal pickup
combined with a unique amplifier de-
sign to produce a rich tonal quality.
The carrying case is of plywood con-
struction covered with a washable
fabricoid material. The unit weighs

Jjust 3125 pounds and carries the Un-
derwriters’ seal.

Additional details on the Model
RC-12 are available from the company
at 6824 Lexington Ave., Hollywood 38,
California.

INTERMODULATION METER

Measurements Corporation of Boon-
ton, New Jersey has recently developed
a compact, completely self-contained
intermodulation meter which it is of-
fering to the trade as the Model 31.

The new unit consists of two prin-

cipal sections, a test signal generator
and an analyzer. A built-in supply
provides power for both units. The
generator section produces two sinus-
oidal voltages, one on a low frequency |
and the other a high frequency which

are mixed in a 4:1 voltage ratio and
applied to the apparatus under test.

The signal from the equipment be-
ing tested is then received by the
analyzer section of the Model 31 to be
filtered, amplified, demodulated, and
metered. The meter is direct-reading
in percentage of intermodulation and
input wvolts.

The instrument is useful for evalu-
ating the performance of audio sys-
tems, for the correct adjustment and
maintenance of AM and FM receivers
and transmitters, for checking linear-
ity of film and disc recordings and
reproductions, for checking phono
pickups and recording styli, for adjust-
ing bias in tape recordings, for quali-
ty control of all audio components
and equipment, and for many other
applications.

The Model 31 is 8”x19”x9” and may
be mounted in a standard 19” relay
rack.

LINE YOLTAGE REGULATOR
Clarostat Mfg. Co., Inc. of Dover,
New Hampshire is now offering an
automatic line voltage regulator for
steadier television pictures irrespec-

tive of line voltage fluctuations.

ITUBES

in STOCK
IMMEDIATE
DELIVERY

¥ marked no later than January 1st,
»SEND IN YOUR ORDER TODAY!

RECEIVING TU BES

.88 | 128NT. ..
.68 12807,
85

98

L125 1zsu.'.'“

..30. 35
% 25

ORDERS FOR TUBES IN THIS LISTING

grwill be honored at these prices if poste=
1981.

Z‘

#

1 e i B
A

Major Edwin H. Armstrong. George E. Burghard, Paul F. Godley, and Ernest V. Amy.
shown below, were the recipients of an Armstrong Medallion and special citation at
Greenwich, Conn. on Saturday. October 21, when a memorial was officially dedicated
to Amateur Radio Station 1BCG. This station, located a few hundred yards from the
site of the monument shown, was the first to transmit shortwave signals to Europe.
Three other operators of 1BCG also were awarded medallions and citations but were
not present at the ceremonies. Minton Cronkhite, John F. Grinan, and Walker P. Inman.
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your set is ready to deliver, with a Thomas
tube.

If-you're o TELEVISION SERVICEMAN

you're prepared to send those use-worn receivers back into the game fresh and
rarin’ to go, with a Thomas tube.

If youTe o JOBBER OR DISTRIBUTOR

you're stocked to meet servitemen's increasingly heavy demands for the
fastest-moving tube in the game, with Thomas tubes.

For, business-wise ond performance-wise, *‘Action” in television
picture tubes demands Thomas — the strongest tube
in anybody's line-up!

THOMAS ELECTRONICS, Inc.

118 Ninth Street

Passaic, New Jersey

PEN-OSCIL-LITE

Extremely convenient test oscillator for all radio
servicing; alignment ® Small as a pen ® Self
powered ® Range from 700 cycles audio to over
600 megacycles u.h.f. @ Output from zero to 125
v. ® Low im cost ® Used by Signal Corps
® Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 22, N. Y.

RADIO ENGINEERING
TELEVISION
ELECTRONICS

in all phases of radio and elec-

ANOTHER OUTSTANDING JOBBER

STANDARD Radio Parts Co.
1244 STATE STREEY

Thoreugh trainin Racine, Wisconsin

tronics. open to high schoo! and junior college frad-
uates. Old established school specializing in Radio
trailning  exclusively. ] lahoratories ans
liments limited. Approved veteran

HAS THE
SENSATIONAL NEW
AL o
AL ke SCOPE KIT

IN STOCK!

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Ind.
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This new accessory is said to pro-
vide improved reception in rural dis-
tricts or areas habitually experiencing
line voltage fluctuations. With male
and female FEdison connections at
either end, it plugs in between the TV
set’s attachment plug and the outlet.

Two models are available. The TV-
A is rated at 300 watts and is de-
signed for sets consuming from 200 to
300 watts. The TV-B is rated at 375
watts and is for sets using from 300
to 375 watts.

TRANSCRIPTION PLAYERS
Califone Corporation of 1041 N. Syca-
more Ave., Hollywood, California, has
recently announced the availability of
its new transcription player models.

The 1951 line features the compa-
ny's exclusive method of ‘Varipole”
speed tuning which permits a gradual
adjustment of turntable speed from
23% below normal to 10% above.

The entire line features lightweight
portability, and three-speed playing of
recordings or transcriptions up to 16”
in diameter. For complete details on
these units, write direct to the com-
pany.

TAPE RECORDING HEAD

A tape recording head engineered
for mass production has been intro-
duced by Shure Brothers, Inc. of 225
W. Huron Street, Chicago, Illinois.

Known as the Model TR3, the new
head combines the functions of record,
playback, and erase in a single unit.
A special feature is the use of a deep-

drawn mu-metal shield for optimum
hum' reduction.

The TR5 has a unique design that
insures production control of gap di-
mension and alignment. The tape head
is also designed for ease in assembly
to equipment.

The record and playback coil im-

RADIO & TELEVISION NEWS
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This equipment made by General
R 1 B Electrie, was designed for ground use

as an identification of friendly aircraft.

CABINET CH-118 is of the Standard 19 inch rack type structural steel frame with

runner angles for each of the units. A full length access door with $34 95
safety interlocks forms the rear of the cabinet. . . ....... =

TRANSMITTER BC-769 is designed to transmit R[‘ pulsed sxgnals at 470 mega”

ARROW

has the VALUES!

MISCELLANEOUS SPECIALS!

Used  New cycles with the use of the twotype 15E Tubes operating in pu:h pu]] s 1
:asx\JBzT Indicator Scope............ i?[:g TRE with resonant grid, plate and filament lines.. ,......... -
RA 10 DA Roceiver. 1 1780 24.98 NG PG i P R R e the $14.95
RTT/APNI1 Transceiver........... 6.95 9.95 i g 0 8ol se et 20 e 0agon b LR S 2 00k 1 Al
APN 1 Complete . . o 24.50 RECEIVER BC-'IGB was uJecl to detec! Ihe 493. 5 megacycle reply pulsos from
BC 347 Interphone Ampll(xex ...... —_ 2.95 the interrogated station and to suﬂxcxently amplify these signals $19 95
I-70 Tuning Meter. . e — .89 for oscilloscope observation 3
BC 461 Veoder Root Counter. ... ... T =~ .59 RECTIFIER RA-52 produces the high vollag'e An O- 15 hlowatt DC Meter is
BC 442 Less Condenser. . . .. L 1.49 1.95 connected across the output of the filter to measure the voltage fed to trans-
APS 13 UHF Anlenna, Pair. — .98 mitter BC-769, while ap O-20 milliammeter is connected to the $74 50
FL 8 Filter. 5 ae .. = 2.95 ground return to measure the average currentdrawn .. ..........
1-97 Bias Meter. = g T dd ATR COMPRESSOR M-349 together with 12 foct of Y, inch soft copper tubing and

RM 29 Remote Telephone ‘Control . 7.95 9.95
RL 42 Antenna Gearbox Motor and Reel 4.95 1.50
‘ TS 10—Sound powered phones...,. 6.50
BC 1066 B—150 to 225 MC Portable Receiver

adaptable to many amateur uses. In Canvas

necessary hardwareis used to fill and maintain transmissionlines with $ z
dry air under pressure. Operation is direct from 110 V AC 60 cycles.

OVEN;M-348 is furnished for removal of motsture from the dehydrating $29 50
cylinders of the compressor. It too operates from 110V AC 60 cycles.

Camrying Bag. Used . . ... ..., ....... .$5.95 FREQUENCY METER BC-771 is used for hequenc'y checking and for tuning operations on Radio Trans-
Tuning Units for BC 375A~Presenlly most aumbers mitter BC-769 and Radio Receiver BC-768. It is a separate unit mechamcally and has its own $49
are available in excellent condition with case power supply, which requires a 110 to 120 Volt, 50 to 60 cycle source. .........covou..
.......................... ..52.95 ea. TECHNICAL MANUAL TM11-1113B
BC 306—Antenna Tuning Unit for Bf 50315. entire equipment . . ... ..., ., ... &.:c-n:-ennq __________________________________ s 5-00
Excellent condition. .. ............... $1.50 ca. COMPLETE UNITS are available at amating
One Tube Interphone Amplifier—Small compact low price . . . WRITE TODAY!
aluminum case fully enclosed. 214”2334 253"
| LogznTubo v s avmwe i boied e ieuk sy - one gmeim b g wo s @ ..19¢c
96Q1 Complete Aulolune assemb]y with motor and 211.............80.39 803 ... ...... ..$2.89 832A...... . ... .$7.9%
2 frame as used in ARC-1 Transmitter. New $35.00 TUBE ;ggg = ?Sg 805. . .. .. . .. 3.29 837 .. . ... .. ,s .19
BC 709 Battery operated lightweight interphone soveen.e.. . LB BOT.. ... 1.89 841, . B )
amplifier. Complete with tube and shock meount, ] J23A/B.. ... ... 12.95 813.......... ... 6.95 860 .. ... .. ... 4.95
but less battery. . ’ ....New $3. 95 sPECIALs- 724B. . L.... 1.89 832 ... .. . 2.95 864 . L. 24
[ SCR 183 Complete. .. . =TT .New 5$49.50
I 220 MA Circuit Breaker. .. .. ........ New .59 CONDENSERS Each
Collins VFO Dial—S5 calibrated ham bands from 3.2 RC 150 EQUIPMENT 1 mfd. 6000 VDC. OIL FILLED. $1.98
Me to 32 Mc; complete with pointer, gears, o B 1 2 00025 mfd. 25000 VDC. OIL FILLED W O
logging dial and flywheel. Scale 6° on 8’ plate Receiver BC 1161 A. .. ... New $29.95 1 mid 600 VDC. OIL FILLED . 2:3
o T;WA ----- b e eacl:i-95 Transmitter BC 1160 A... .New 29.95 S or 1000
ntenna coil assembly slug tuned used im i a — :
BC 603 oceiver. Frequoncy range 20.27.9 Mo.— Controlbumtl BC 1162 A 50 mmfd—S5KV—S5 Amp. Vacuum Cond..... 1.19
fully shielded. -New. 10 for $1.95 Naw butlassitub oet fimamian. 19e00 WY oogs sy e it ieber 1ozl 45a-20) o150
I182F—Five Inch 360 degreo compass indicator and Signal Generator [ 198 A. .New 24.95 VAC 25el° 2400 o ';es ode o
Selsyn receiver.......... .. .New $4.95 NP ¥ 4 5
A- ?g-'thI.aa;;n;qF. selsgn l;cr 1faz ;nch%;lox. 5 2.5 | o e el e
of rans. Selsyn for $7.0 .
MC 385A—Hoadse! Adapter. . ... "7 New 19¢ | COMMAND (SCR 274 N) EQUIPMENT BC-604 Transmitter FM
Information and Prices on Request Used New 20-28 MC
BC 639 Receiver with RA 42 Rectifier B 3 et ] bererm 1= ....512.95
RTA 1B Transceiver BC4S4. ... ...... - ... 5.95 — 11 and 15 meters. Can be operated on 10 meters=—
TA 2J24 Transmitter and MP 10G Power Pack BC4S5. ... ................ ... 1.95 $9.95 10 channel push button crystal. With all tubes and
SCR 269 Compass [nstallation BC456.................... e 2.95 meter but less dynamotor. 95
R 5/ Ang 7 Compass Installation gg-:gg ....... oD occoe o . :.gg -;s—s Excellent Condition. ... ... ..........
MN 26 Compass Installation 55-CRRR B . . _
L L.'S. Installation (R 89-BC733) BC-696. . 1295 24095 | STtals 19.95
AN APRI Receiver and Tuning Units gg zio 3RBC5WN’RBEO*°C°DU’°I .83 ;-gg PN BC 603 S
ASB7 Complete Radar Installati - ev— -
2 Soenes R g gecewer Rack. ... ............ l.gs ~——— | Receiver—Good. Used.......... s : $24'95
ransmitter Rack . 1.50
RT?/APNI TRANSCEIVER UNIT Complete Command set as removed from sircraft— Complete SCR-508 Installation available~—price

m— |

Used as an 3 receivers—2 transmitters—Relay unit—control and information upon request.

boxes—mounting racks—plugs—
altimeter, it modulator and dynamotors—crated Set. $34'50 BC 620 l
may be con- . A
verted for sig- ﬂeg?geri}gn;a:ﬂefg‘—z crystal channels—20 to
p g _ . , Plat d
naling control SURPRISE PACKAGE Famont e ey od 5285
circuits, etc. 20 lbs. Ass't radio parts. A $25.00 $1 95 PE 97 or PE 117 or PE 120 Power Supply for above
Complete with 14 {ubes and d amotor valuekiorddnly §ees IR s 38 3 et 0 6-12 volt vibrator type.
yn Used less tubes, vib. & $2.95
they are in good used condition at $695 Used, vomplota. oo $6.95
. . ~ complate s B e et et L EELT .
the amazingly low price of....... As._t“ / ARN;};.) inch stzeamline loop as used | FT 250 Moust for both BC 620 and PE 97 Now $1.50
Portable VHF Communication Unit r{“i, ":;f;‘;,‘“}‘o, pf,ﬂ;ec:;:: = :“:::dsp ism“’ BC 223
Two-way radio telephone equlpmon! designed for mobiles. ' Brand new Transmitter with all three tuning units,
operation between 152 and 162 megacycles FM. two tuning unit cases, spare tube carrying casa
adaptnbi:a for u;alny uses, a co:plete unit m:lud.\bng e shock mount and brac’e, but less tubes $29
@ rochargeable storage attery weighs ut ] 5 t M anaor0aac 1000
fifteen pounds, and is housed in a sturdy case IDS/APN4 scope unit comp]ete Wlth ge:l:;vslcti:lb:’:tce of 53-’5
1117°x9°%4 14°, provided with shoulder straps. SCP1 cathode ray tube and shield Tuning units are avulable sepaxualy ai ) a. $2.50
This brand new set of big name manufacture comes and all parts except smaller tubes and PE 125—12-volt Vibrator Pack. NBW ‘12‘95‘
co:,i,md m.g b,lug,,, b,n"y (,,,y, $89 5 crystal. Used. . ... ... . .. $9.95 ea. Used $8.95
an andset but less crystal.. = o
Battery charger is extra at. s. Neibd b il e 10919795 BC 906—~I‘zequency Meter
a - = = Range 150-225 MC with modificatio ossible f&
Mobile VHF Communication Unit MONTHLY SPECIAL lower frequencies of TV, elc. Cf:mtenil:\sPOASOO6 Dé
Adaptable for many mobile uses, this is a compact microammeter and uses Battery pack of 1.5 V
unit 31;°xB’x1514", aperating on 152 to 162 moga- FLAP PITCH MOTOR and 45 VDC. $10.95
cycles FM. It is six-volt powered direct from storage n Like New—Less Batteries.......... »
battery, and is complete with the tone filter and 24 VDC. will operate on AC—3300
lc\?:':ill handset, control box, antenna and installa- or 11,000 R.P.M. Complete w].th 5249 HERMETICALLY SEALED CHOKES H
Brand new, ready 1o go. $129. 50 gear box and limit switches. 10 H.
Extra 18° stub type antennae are available...$2.95 59 H. b
3.7 K. A .
] HEADSETS—MIKES 10 H. .
HS-30 Hi Imp. Headsets. . . .New $1.50 ARRow SALES lnc
Used .79 u All shipments FOB warehouse. 20% Deposit re-
T-24 Hi Imp. Carbon Mike. .. ... .. ... .New L.19 Dept. N quired on all orders. Minimum order accepted—
T-30 Throat Mike. .. ... -’ ..New .98 $5.00. Illinois residents, please add regular sales
T-45 (or Navy) Lip Mike . ........New .98 1712-14 S. MI(I’IIQOI‘I AVE-, (hltogo ‘6, 1. tax to your remittance.
- PHONE: HArrison 7-9374
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best deal. Export orders solicited.

‘"WORLD'S LARGEST

wae- JENRY RADIQ STORES

DISTRIBUTORS OF SHORYT WAVE RECEIVERS'’

HENRY HAS THE NEW

allicrafters

MODEL SX-71 NOW!

This new type of receiver—the first of its kind on the market—has
extra sensitivity, selectivity, and definitely superior image rejection.
Continvous AM reception from 538 ke to 35 Mc, and 46 to 56 Mc.
One RF, 2 conversion, and 3 IF stages. 105-125 volts AC. 11 tubes
plus voltage regulator and rectifier. Only $199.50. (R-46 match-
ing speaker only $19.95}

LOW-COST HALLICRAFTERS MODEL $-77
Temperature compensated oscillator;
stages for better selectivity. Covers 540 ke to 43 Mc in four bands.
Sensitivity, volume, three-position Tone, BFO Pitch, controls; AVC,
BFO, Rec./Standby, and Noise Limiter switches. Built-in PM speaker.
Gray steel cabinet, 182" wide, 9" high, 9 "
top. External power, remote control connections. 7 tubes plus rect.
This is AC/DC version of popular 5-40B. For 115 V. AC/DC. $99.95

tuned r-f stage,

! have a complete stock of Hallicrafters receivers and transmitters. I'll make you the
best deal on o trode-in for your communications receiver. | give you prompt delivery
and 90-day FREE service. Nobody con beat Bob Henry on o trade-in, and | offer you
the world’s lowest credit terms. Write, wire, phone, or visit either store fodcy for the

O,

WOARA

11240 Olympic Blvd.
LOS ANGELES 25
CALIF.

two i-f

deep. Piano hinge

;

During Christmas and every month RED ARROW oﬁers you top-notch values.

RED ARROW CHRISTMAS BARGAINS

If you don't

see what you want listed, please write. We specialize in Ceramicons, Resistors and Condens-

ers.
SPECIAL!
830¢ ohm Twin Lead TV Line, 100 ft.. .. ... 52.69
3 Conduc(or ¥lat Wire—Used for Rotor An
..................... Jc per ft.
4 Conductor Flat Wiro—Used for Rotor An!
.......... 4c per ft
L Cnnduemr Plnt WIrn_Uscd for Rotor An-
LONDA . .o e Sc_per ft.

WARD LEONARD
RESISTORS

5 10

85 ohm— 10 watt l4c
2500 ohm— 25 waut 17c
2500 nhm— 33 watl 20¢
230 ohm—- 50 w:llt 24c¢
105 ohm—lo wa PP 48:.-

50 ohm Muter Rtslstor c oo
'(56.00 per’ hunﬂrcd)
TUBES TUBES TUBES

Immediate Shipment, Brand New
.37c 1628 . ..... 0 0an 29¢
49

PL54. - i [ITE - - bl AT o o e o - ey A
clﬁs:go' AExtension Cord with PL535 and JK26.
3 GANG TRF VARIABLE CONDENSER

el ‘Ith push buttons. .. .. ... 89
B o e © o @ (10 for S7 25)

FILTER UNIT

This unit Is an exeellent

buy for the parts alone
Some parts are  worth
mare  than we're asking
for the whole unit.

1 TFD 50V
1—1800 MFD @ 12V

1 MFD @ 400V

2— . MFD @ G5OV

1— MFD 400V
2—"0 \\nu Resistors

2] Fllter cho CS

TDRST Togle Switen
Mlscellaneous  hardware.
ST 3 RIGINAL PACKING

ERAND NEW. ORIGINAL PACKING. .. ..

® 1o “for S7 50)

230 V, FP T¥pe Condenser
sT15 per Rundredy

SPECIALI 10 MFD &
9¢ each.

MINIMUNM ORDER—52.00 Send 250¢ deposit with
RY.C NY.C

‘.'""""V""‘
-

order, balance C.0.D. Shipped F.O.B.,
residents add Z¢% sales iax.)

(Manufacturers: nsk for our quantity prices.}

CONDENSER SALE!

BATHTUBS
A= 20 MED @ asol

A vDC 14c cach
#™~ 5+ 35 MFD @
A= 600 VDC 08

.5=.5 MFD per

rl S 100 VDC @ ‘ hundred)

3 x 1 MFD @

400 VDC

G.E. 0il Condenscr—2-1-1-.i2 MU .F 600 5\gl%ce

CERAMICON

2.5 MMFD, 5 MM[-"D 4 MMFD. 2 MMFD, 8 MMFD,
MF 25 Mt'D. 26 MMFD, 47 MM’FD. 30

MMFD, MMFD- 180 NN T5 MFD+ T50

Mh D. All these Ceramicons_are prmt.-d at only

er hundred ($35.00 per thousand)
TMs llslh\ﬁ is just a fe 1‘ our many ccramicons.
Plese write for prices on mose that you do not sce

ea, {S3.50 per hundred)
.10 lor 87c [57.25 per hundred
V. .10 for 35¢ {$3.00 per hundred.

0 V. 10 fer 92¢ (S7.00 per hundred)
200 v {CD) 25¢. en ($22.00 per hundred)
00 V. molded papcr
dc ca. (33. 50 per hundred)

1
P G
LI G

TRANSMITTING MICAS

Type H

001 @ Goo VDC mmmenn = - G - w350, Tz ey 33c ca
0005 2500 NDCH L I e ¢ it 35¢ ea,
Type F2L
50 MMFD @ 3000 VDC. 72 MMFD @ 5000 VDC.
100 MMFD @ 5000 VDC, 250 MM:D @ 5000
VvDC. 1100 MMFD @ 5000 VDC, 1250 MMFD @
2000 vDC. 250 MMFD @ 2000 VDC. .39¢ _each
BARGAINS GALORE!

Sllde Switch, 2 pPosition. . ... ...........-¢« 1Bc
Serew Driver Shaft Control. 100.000 ohm. .. .. 15¢
Rotary Snap Switeh. used for tone controls. .. . B¢
Band Sw(wn, multlpn.- deck. 2 postion, 37 shaft,29e
Kit of 25 OB . o e aeaime i 9¢
Heavy Duty I Ine Cord. Fybber plug. 3 ft.. ... .. 7c
Kit o[‘ 10 Trimmers. single. duai .—md triple 0

F e L N I A I I T c
g?lde?mﬁ' Pnstel 8 0% _CANR = b e B, SEl-E O
ecving. wvarjous
PORTABLE
§'0re it ot | velemmone
.10 for 25¢ EE-
(100 for $2.00) | Compi etely
6 ft. Line Cords. | recondi-
molded rubber tioned. With
plugs, u.L4 handset, gen-

proved, sold
qu mtlucs 17( 100 ete. Tested
and ('unrnntccd

bell,
.59.95 ca.

RED ARROW SALES
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Dept. A 63 East Broadway, NY.

.“‘-‘“‘.

pedance is 1650 ohms at 1000 c.p.s.

while the erase coil impedance is

1000 ohms at 40 ke. The output level

of the unit is 5 db. above 1 millivolt at

1000 c.ps. at a tape speed of 3.75” per

| second. The over-all dimensions are
685" maximum height, 1240” wide,
and 1.031” deep.

NEW COMBINATION
Voice and Vision, Itc., 314 N. Michi-
| gan Avenue, Chicago 1, Illinois is now
offering a custom AM-FM-phono com-

bination as one of the instruments in
its “Professional Series.”

The duo-chassis design has separate
high-fidelity amplifier, 17 tubes includ-
ing two rectifiers., and a 3-gang tuning

condenser. An automatic frequency
control eliminates station drift. Input
channels for television are provided.
There are continuously variable sepa-
rate bass and treble conirols, easily
adjustable to reproduce sound from 20-
20,000 c.p.s. undistorted. Flywheel tun-
ing assures simple station adjustment.

This new set will be available in a
variety of custom cabinets.

For complete details on the new
“Professional Series,” write for the
company’s new brochure.

BOLOMETER BRIDGE
General Radio Company of 275 Mas-
sachusetts Avenue, Cambridge 39,
Massachusetts has desigred a new

bolometer bridge which provides maxi-
mum flexibility of application.

The new Type 1651-A can be easily
adapted to a variety of power meas-
urement problems. It can be used, not

R
| only with the General Radio bolom-
| eters, but also with those of other
manufacture which have resistances
between 25 ohms and 400 ohms. Meas-
urements can be made either by a
direct reading or a substitution
| method. The current range is 0 to

RADIO & TELEVISION NEWS
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1000 KC erystal BT ent. ..... $3.95 50 mmfd § KV vacuim condenser. - | | $1.49
3” scope shield....... 1.29 2v. 6v, 127 vibrators anv R e e e .98
2 speed dlal drive for %" shnn ratios 5:1 1101 .39 Rotary switch Myealex. 2 deck 81’3'1‘ ..... .39
ATC 100 wimfd air trimmer serewdriver shaft. 29 1 mld 5000v oil condenser o TS
10 +5 Weston modulation meter \Veston 301 8.93 g mlg 3008‘ oil eondenser.
137 key . . @ mfd 4000v oil condenser
500 wait 13.5 ohni power rheostat . 3.49 SPECIALS OF THE MONTH 24 mfd 1500y DC IRV fash. Excellent for’ speed
AMD 55k 5o 5 e @ s AEE e E e 3793 I 2 .
TUBES!?! BRAND NEW! STANDARD
0A3/VR7S 51.29 $3.49 [ 217C. $6. 811 . $2.49 s 0A2 524 6SN7GT 12837
OB3/VROO 1.28 1275 | 2274 ) 812 2.85 3 0A4G B6A3 6507 128K7
/V] 1los 1.39 | 249C" . 2! 12H 6.90 2 oB2 GA4LA AGSR7GT 125L7
OD3/VR150 _.B9 2.25 | 2501 . 5 13 . 8.95 ¢ Z4 , 8AG 85S17 3SNT
1B22 . 35 3.t0 | 25011 d 14 2.25 ! 1A o 647 o 7 L 125Q7 L
1B23 s 3.95 | 250TL d 15 2.25 s A3 o GAS o 8SUTGTY ™ 128R7 ©
1821 s 275 | 2744 s'so | 81& 1.19 i A4P o) GABT 6SV7 1273
1828 ‘95 1.98 | 2748 1.95 | 828 ‘98 . A5GT BACSGT <} 8T76 ] 1444 =}
1B27 4.50 12.95 | 276A . 6.95 | 828 12.75 . A8 b o BACT Sg 6Ts ko 447 I
1B20 2.75 1.65 3A ... z.98| 829 7.45 g AJGT (%] AD7G oy suUsG w 4Ba8 v
IB3% 1,79 4.75 44 ... 395 | R20B 12.58 d BS FE BAESG 8USGT 4F7
IBag . 4.96 2.89 0B ... 9.95 | 8308 3.95 3 B3/8018 M AFBG - 8U7G = 4F8 w
1B38 ... 32.50 ta.21 4TH .. 3.65 | 832 | 4.95 4.45 3 B6AGH 5 I3y 3 anT @
IN2 I1Xtal .79 26,85 4TL .. 2.95 24, 7.95 1.a49 B5/258 ol BAGT 8VEGT 4J7 =)
IN21A Xtal 1.89 29.95 5A .., 24.95 3a ... 37.50 2.95 [ 1BIGT 6AHB - 8W4 = s -
IN21B X 325 4.35 TA/HKT5 6.95 6A 1 2:55 | 1c5GT ) 8435 » 8W7G Y 4Q7
IN22 Xtal 1.35 9.95 10A° ... 6.95 7 .... 1.35 2.25 ca BAKS X4 ART (L]
IN28 Nial  1.25 5.95 8A ... .65 8 2.35 2.25 | 1C76 z 8AKS z X5GT Zz 9 z
IN23A Xital 1.75 7.50 A . 24.50 1 .33 2.25 | 1DsGP = BALS ES Yag > 24 A >
INZ3B Xtal 3.95 4.95 TA/5C37 2.49 a 27 2.25 | ID7G = .1 8AQ5 = | 8Y7G > @ SLEGT ="
IN27 ... 1.69 2,95 8A° ... 12,95 | 845 .75 8.a35 | 1D8GT wi | 6AQe LW | 8276 Dwv | 3558 v
1N34 . .95 9.95 1A ... 12,95 | B49 .50 .35 ESGT (3} GARS QO ZY 56 pw Z8GT oW
IN34A .85 0 .. 2.65 | B51 .95 .95 E7G wl | 86aT8 w Ad/XXL mOQ m O
P23 ..., 3.49 49.50 OB . . 1.75 8hH2 .25 . FE g; BAUS “E A “E o=
1P24 | .79 27.50 | 3684s .. 2.39 | 800 ‘95 i F5G & | save B2 3 DT x
P36 . 2,65 9’35 TA .. 58 | 86l 95 . GAGT - 8B4G - a - -
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“A” BATTERY

ELIMINATORS

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models . .. Designed for testing D. C.
Electricol Apporotu: on Regulor AL €. Lines.
Equipped with Full-Wave Dry Disc Type
Rectifier, Assuring Moise -less, Interfer-
ente-Fres Operation ond Extreme
Long Life cnd Religbility.

YNEW DESIGNS
INEW MODELS ¢\ 1 ERATURE

“A" Bolery Biminotor, DC-AC Mhvertery
Avto Radio Yibrators

American Tetewsion ¢ Raoro Co.
Qua(irg Drodeects Scmce (937
SAINT PAUL V. MINNESOTA=-1L .5 A

108

100 ma. and the power range is 0 to
500 mw. The bridge operates from the
60 cycle power line.

Matching transformers and other
accessory equipment can be assembled

{ from the company’s Type 874 coaxial

elements so that the purchase of spe-
cialized tuning and matching assem-
blies is not required.

TV MAST BASE

A new type of television mast base
has been recently introduced by the
Gamble Machine Works of Carpenters-
ville, Illinois.

The “E-Z set tele base” is fabricated
of a new lightweight alloy, 4lmag-35.
The base can be installed on any type
of roof and its rigid construction is
said to eliminate vibration and the
danger of collapse and roof leakage.
The unit can be installed directly
over the peak, throwing the weight
of the installation at the point of
greatest strength.

Cne of the unique features of the
new base is the hinged socket arrange-
ment on the top which permits the in-

stallation of the completed antenna
and mast unit in a horizontal position
in the base, which has previously been
aflixed to the roof. With the antenna
and mast seated in the base socket the
hinged arrangement permits raising

the entire unit and then locking it
into position with a simple bolt. The
antenna can be lowered for repairs at
any time without disturbing the per-
manent installation of the unit proper.

Complete information on the new
mast base is available from the com-
pany.

—B0—

AM-NBKFM Transmititer
| (Continued from page 62)

wavemeter for the initial tuning of
this transmitter. With the wavemeter
set to the desired frequency and held
near L; (Fig. 3) (bearing in mind that
the second 6AG3 doubles) C. (Fig. 3)
is rotated until an indication is noted.
The setting of C. (Fig. 3) is noted and
is returned to this reading whenever
operation is desired in this band. Pro-
ceeding to L, (Fig. 4) the same meth-
od establishes the setting of C. (Fig.
4). With these settings logged it is a
simple matter to change the two coils
and go from band to band. S, (Fig. 3)
is thrown only for operation on 80 and
40 and on these bands the first 6AG5
is then out of the circuit.

On phone the reports have shown
that the NBFM circuit provides ex-
ceptional clarity on practically all
popular types of amateur receivers
where either slope detection or dis-
criminators were being used. AM op-
eration is excellent with good commu-
nications quality being obtained.

On c.w., this transmitter accounted
for a large portion of the contacts
made by W3MPZ/5 during the 1949
Field Day when it was operated con-
tinuously on 14 mc. c.w. Such opera-
tion speaks for itself.

Simplicity of band changing, com-
bined with the ease of operation, the
phone systems, and the c.w. monitor
make this transmitter a versatile, ef-
ficient unit that has more than held
its own against the “Sunday Kilo-
watters” and the multi-element boys.

30—

Fig. 8. Under chassis view. Careful chassis layout will reduce construction difficulties.

S1 {FIG.3)

LI {FiIG.4)

. CI (FIG.4)
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I
Spot Radio News
(Continued from page 18) ’

devoted so much of their efforts to the
compatibility part of their systems
that they never succeeded in produc-
ing satisfactory color.”

As cited previously all of the Com-
missioners did not agree that the
mechanical system should be the
chosen one. And when the second re-
port was released, continued evidence
of revolt within the ranks appeared,
with seething dissenting opinions from
the pens of Commissioners George
Sterling and Frieda Hennock. Declared
Madame Commissioner: “In the light
of the progress made in the develop-
ment since the start of the proceeding,
I think it essential to defer the final
decision in this matter until June 30,
1951. . . . It is of vital importance to
the future of television that we make
every effort to gain the time necessary
for further experimentation leading to
the perfection of a compatible color
television system. . . . It is important
to repeat the conviction, expressed in
my separate views in the first report,
that there is a moral obligation on this
Commission to insure that a reason-
able amount of valuable programming
service will continue to be rendered to
present set owners, both day and night,
for a transitional period; e.g., three to
five years, without the necessity for

making any expenditure to change |

their sets.”

Sterling, also quite critical of his
fellow Commissioners, pointed out that
a cooling-off period of at least two
days should have been provided after
the bracket deadline, so the industry
could have thrashed out its differences
and perhaps come up with a series of
helpful answers. The shortsighted ac-
tion, closing the door on future devel-
opments, will in his opinion, seriously
impede color progress. FHe felt. also,
that the decision now to insist on chas-
sis changes, when industry is becoming
more and more involved in emergency
activities and shortages are beginning
to mount. was a faulty one which
could raise havoc. He particularly
struck out at the views that the public
would accept smaller screens, when
the trend was toward larger and
larger picture tubes. Such thinking,
he implied, was inconsistent with the
bigger tube programs, regardless of
the attractiveness of colored repro-
duction.

In Sterling’s report there were
references to the bags of mail from
industry, the bulk of which carried
angry denunciations of the wheel rul-
ing. In a letter from one manufac-
turer, the FCC was told that the pro-
gram, if carried out . . . “will cause
irreparable injury to broadcasters,
manufacturers, and present set own-
ers.” Another set maker said that the
increased list price, required by the
addition of the switch and other com-
ponents, is . . . “a severe penalty for
the public to pay ... for a feature

December, 1950

“OUR SERVICE BUSINESS HAS
INCREASID CONSIDERABLY.
DUE TO THE INFLUENCE OF
THE RAYTHZON BONDED DEALER

PROGRAM® .- seys 3,y

B Y
HORT FARR

Rg'w: Mort Forr's modew, well agquippad
estoglishment rn Upper De-by, Pu_osluylvunfc\

Balzw; Service dealers in the Philadelphia

ot dependoble peronslized citention

rpahy, eectusive

e et Picured it Al

] Maggolly ol 4lmo, thecking an ordef with
Mor Fare (righi).

Customer confidence is the key to volume service business. The
RAYTHEON Bwrded ELLCTRONIC TECHNICIAN PROGRAM provides
.this vital asset for Moz Farr, just as it does for thousands of cther
dealers who have adop-ed this exclusive Raytheon business builder.
Raytheon Radio and Tzlevision Tubes help, too, becauze Raytheons
are Righe . . . for Soaml and Slgh:' Every time a worn out tude is
replaced w! (h a Raythe0a,.the service dealer gains another satished
customer.

What the Raytkeon Banded Program does for Mort Fazs it can do
for you! Ask vour RAXTHEON distributor how you caa become a
Bonded ELECTRONIC TRCHNICIAN... how you can gee your Television
and Radio service backed by the bond thagcreates
customer confidence in you and your work. Ifyou
qualify, it’s yours at no cost to you—the Bonded
Program is Raytbeon’s brtesintent It Yorer Future.

RAYTHEON MANUFACTURING COMPANY

Yes, you can believa vour eyes! Here's the exact duplicate of the
incompgrable RCA 63CTS Circuit—television's unmetched stand-.
ard for supar-senskivity ond stability—now with all the newest
teafures of trigaer fost Keyed AGC, Voltage Doubler, Stondard
Tuner, moldad cordenters, plus the finest quality components,
Yoke, Focus Cail, Mounting Brackets,
plus 30 tubes. Supplies 13 to 14KV
under load for full brillionce ond width
for alt rectnngular ond raund 124,
16 ond 197 tubes. At cnly $159.00
this is the TV syper-value you can't
afford to misst Order several
NCW! Immediote Deliveryl 25%
deposit with order, belance C.O.D.,
f.0.b., Breokiyn, N

for SKY-HY VALUES
at rock-bottom costs—
it’s HY-GRADE!

World Famous Quality

$IS9M l

" ® -
Hy-Grade Electromcs, inc.
1509 EAST NEW YORK AVE., BROOKLYN 12, N. Y.

s

LTI

National Distributers
of Electronic Parts
and Equipment
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Beat the
Tube

Shortage!

This Sensational New RIDER Book Shows
You HOW to Do It!

RECEIVING TUBE SUBSTI-
TUTION GUIDE BOOK

by H. A. Middleton

For AM-FM-TV Receivers and
Allied Equipment!

URGENT! Receiving
tubes are very scarce . . .
and will get scarcer.
There is a wide scramble
for every type of tube,
and you can't always get
what you need, What can
you do when you ecan't
1 find a tube replacement?
CUIDE 800K How can you get a set
working again? How ¢an
yvou substitute one tube )

H for another?

HERE!
HERE Are The Answers To All
Tube Problems!

® 2500 Radio And TV Tube Substitutions Are |
Listed !

SUBSTITUTION ¢

TV Receiver Filament Wiring!

Tube Types Classified By Functions!

And A Wealth Of Other Priceless Datal |

Here the serviceman will find 2500 radio and TV tube
types systematically listed in numerical sequence with
accompanying wiring instructions for making the substi-
tutions. There are views of original and substitute tube
sockets, and clear explanations for whalever thanges mey
he necessary. In this, one of the most important servies
ing books ever published. and certainly a most timely
one right now, the serviceman will find the way to turn
out jobs that would otherwise remain on the shell be-
eause of lack of proper tubes.

EXTRA! EXTRA! In addition to tube information... this
sensational book ¢ontains material on Cathode-Ray Tube
Characteristics, Complete Tube Characteristics Char:,
Ballast Tube Data, Pilot Light Information. Resistors—
Capacitors—Transformer Color Codes. Transformer Suk-
stitution, Fixed Condenser Substitution, and Converting
Furm Radio for Electrified Operation.

208 Pages in Heovy Duroble Poper

Cover. 8Y2 x 11 inches. Only $2.40
10 DAY MONEY BACK GUARANTEE
Make this book PROVE its value!
Unless you agree that it is the best
investment you’ve ever made —
return it, and we will refund your
money.

[
® Heater Substitution Wiring Instructions!
[ ]
[ ]

Rush This Coupon Today

JOHN F, RIDER PUBLISHER. INC.
430 Canal Street, New York 13, N.Y.

i

|

1

i

| Please send me copies of "RECEIVING
1 TUBE SUBSTITUTION GUIDE BOCOK' at $2.40
1 per copy. | am enclosing check [J money-
1 order [ | in the amount of $. . If,
I within 10 doys, | am not satisfied— 1 wnll re-
1 turn the book(s) in good condition, for refund.
i

[}

[}

I

I

1

]

]

[}

[}

Name

Address

City

which may never be used.” From an-
other chassis producer came the com-
ments that it could not conform with
the conversion request since, first, no
CBS color signals are available for
engineering tests, and second, certain
technical difficulties have been en-
countered in obtaining pictures of
geometric linearity and brightness on
higher frequencies, as well as reduced
scanning efliciency due to the return
time of the horizontal sweep. In the
opinion of one of the leading set
makers in the country, not over 5 per-
cent of the ten-million sets which will
be in service before the year is out,
will ever be made compatible with
the Columbia system. Still another
large video receiver producer declared
that they regarded the decision scien-
tifically unsound and against the pub-
lic interest. “No incompatible system
is good enough for the American pub-
lic,” said this manufacturer, who
added that the hundreds of millions of
dollars that present set owners would
have to spend and that future set
owners would have to pay to obtain

“a degraded picture with an in-
compatible system reduces ... the
order to an absurdity.”

One manufacturer, who said that he
would make available adapters and
converters for the disk system, de-
clared that apparently their intentions
were misinterpreted and hastened to
release a statement which said, in
part: “We are neither in agreement
with nor do we condone the ill-con-
sidered decision of the FCC. . . . The
decision, however, has been made. It
probably will not, and we hope that it
does not, remain. . . . It is our earnest
hope that the present non-compatible
system . . . will be replaced by a com-
patible system before it is necessary to
market these devices.”

Prior to the decisions there were
rumblings that lawsuits would be filed,
should the Commission adopt the
wheel scanner. Two such suits ap-
peared on the judicial calendar within
a week after the second report ap-
peared, one from a proponent and an-
other from a set maker in New York
City. Both complaints, filed in the
U. S. District Court in Chicago, de-
clared in part that industry, broad-
caster, and set owner stands to be
seriously affected by the field-sequen-
tial order. One complaint charged the
order was contrary to public interest,
was arbitrary and capricious, exceeded
the authority of the Commission, and
was not supported by the evidence.
Continuing, this suit which attempted
to restrain the Commission from en-
forcing its order, stated that . . . “Al-
though the Commission has no juris-
diction over television manufacturers,
the Commission sought to require that
such manufacturers agree with the
Commission to build all their black
and white receivers according to the
specifications laid down by the Com-
mission. These specifications required
extensive alterations in present pro-
duction model receivers. The Commis-
sion stated to the television set manu-
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 FIRSTTV GFFER EVER MADE ON THE 630
(o oz BASIC TELEVISION PARTS KIT

(Totals over $100 if purchased separately)
© PUNCHED & DRILLED CHASSIS PAN
® BRACKET & SHIELD KIT (18 items)
® VIDEO & |.F. KIT (19 items)
® POWER TRANSFORMER #201T6
® VERTICAL OUTPUT TRANSFORMER
® VERTICAL BLOCKING TRANSFORMER
® FLYBACK TRANS. #211T3 or #211T5
® FOCUS COIL, #202D1 or #202D2
® DEFLECTION YOKE, 60° or 70°

INCLUDING

" $3949
TVPARTSFOR #630 IN COMPLETESETS

ELECTROLYTIC CONDENSER KIT (6). 7.37
TUBULAR CONDENSER KIT (37)........ 4.28
CERAMIC CONDENSER KIT (28). 3.37
MICA CONDENSER KIT (11 condensers) 1.38
CARBON RESISTOR KIT (107 resistors) . 6.98
WIREWOUND RESISTOR KIT (4 resistors} . 2.31

OCTAL WAFER SOCKET KIT (13 sockets . .72

MIN. WAFER SOCKET KIT (10 sockets}.. .63
MIN. MOLDED SOCKET KIT (2 sockets) ... .22
KNOB KIT, decal included (8 knobs) .. ... .98
BRACKET AND SHIELD KIT (18 items) ... 8.63
TERMINAL STRIP KIT (19 strips) .. . ... S59
VARIABLE CONTROL KIT (9 controls) ... 5.83
PUNCHED CHASSIS PAN, cadmium plated. 4.87
630-KIT, screws, nuts, rivets, washers. . . . . 1.69
1214”—CRT MOUNTING BRACKET SET.. 1.96
16” —CRT MOUNTING BRACKET SET.. 2.98
UNIVERSAL MOUNTING BRACKET SET.. 6.97
16” PLASTIC SLEEVE & RING SET ... .. ... 3.85
19”7 PLASTIC SLEEVE & RING SET. .. .. ... 4.04

HOTTEST TV PACKAGE OF
THE YEAR FOR ‘‘ONE BUCK’’!

630TV Schematic Diagram with Moduﬁcatlons
Hints for Better Pictures on your 630T
|Hustrated Television Conversion Manual
Pulse Keyed Type AGC Circuit Diagram.
RMA Handy Resistor and Mica Code Charts.

seoe e

ALL FOR ONLY $'|.00 POSTPAID

BROOKS RADIO & TELEVISION CORP.
84 Vesey St., Dept. B, New York 7, N. Y.

CAPACITANCE
CHECKERS

SOLAR CAPACITOR ANALYZERS
Model CBB--Measures the
capacity of any electrolvtic,
paper, mica oF air capacitor
between 10 mmf. and 800
mfd. Tses a Wien bridge
circuit with a 6E5 tube to
indicate balance. Measires
the power factor of electro-
Ixtie cond. Checks resist-
ance from 100 ohms o 7
meg. and insulation resist-
ances at voltages up to 450
V. DC. Operates on 115 V.

50-60 ¢
with tubes $4249 *

Ds.
Coleete
Shpg. Wet. 91

Mudel CBB-I- LF‘or operation on 110 -22n V.

’.)-60
Your Cost $35.76

SOLAR MODEL CF EXAM-ETER

An  extremely versatile tester
for measiiring the cabaeity,
power factor, leakage current
and hoth AC and DC voltage.
Wien hridge circult is used to
test capacity with a range of
16 mmf. to 2000 mfd. Meas-
ures power factor from 0-50%.
Resistance meéasurements from
100 ohms to 7.5 meg. and in-
sulatlon measurenients from
3-10.000 megs. Leakage tests
¢ati_be tiade at voitages up
to 550. and read on a mil-
liammeter. VTV checks velt-

‘age l)-lill(ll DC. IAC,l an((i) (1 '\oiuge;l."SOuwlap with
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facturers that if they did not agree so |
to build their sets the Commission
would forthwith and finally adopt the
CBS color system.”

Within twenty-four hours after the
suits were filed, FCC issued a blunt
statement which declared that they
would vigorously oppose the issuance
of any injunctive relief. Then, refer-
ring to a portion of the complaint
which inferred that the Commission
had been unduly influenced in its de-
cision by an employee of the Conimis-
sion who had patented a device usa-
ble in connection with the CBS system,
the government specialists pointed out
that their position in this matter was
clearly detailed in the record.

During the hearings Harry Plotkin,
FCC counsel, told those in the session
room that Ed Chapin had constructed
in the lab a receiver which featured
automatic adaptation from one set of
scanning records to another, and that
such a set would be demonstrated in a
room nearby. As soon as the circuit
of the change and a description of it
were received in evidence, and tagged
with a legal exhibit identity, counsel
for the dot-sequential proponent rose
to say that he understood that . . .
“this development of Mr. Chapin's
constitutes what might be considered
an improvement in the particular sys-
tem being proposed by CBS in these
proceedings.”” He then added that in
this case the Commission might be con-
sidered as serving in a judicial capac-
ity ... “because it may have to choose
between contesting proponents here,
and when the Commission comes for-
ward with a development which seems
to be an improvement in the system
proposed by one of the litigants, it
sounds a little bit like a person in a
judicial capacity assisting one of the
parties in the contest. . . . I just want
to make that statement and say that
we take exception to putting this
development into these proceedings,
because we think it is inconsistent
with the judicial position which the
Commission should take in the pro-
ceedings.”

Chairman Coy took one steely look
at the attorney and said that Mr.
Chapin is the head of the lab and not
a member of the Commission, and in
no way . . . “in position to determine
the vote of a single member of the
Commission; nor is any other member |
of the staff of the Commission.” De-
claring that the members are perfectly
competent, the chairman added that
they have . . . “the ability to deter-
mine between contesting forces.” And
then Coy remarked that he resented
. . . “the suggestion very much that
the Commission is influenced in its
determination by the work of a single
member of its staff or all of its staff
when it comes to making a decision
on the record.” The chairman con-
cluded this portion of his reply with
the statement: “If there is anything
else to be said on this, let's get it off
our chest now.” The attorney for the
contestant arose again and repeated
that he still thought the procedure
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a little bit out of order, a comment
that riled Coy and prompted him to
say that the Commission had asked
for equipment from others so that they
might have an opportunity to work on
it. “I suspect,” said Coy, “that some
of our people have capabilities of ef-
fecting some improvement in that sys-
tem and that we may, when and if we
get hold of that equipment, file a
patent on an improvement on that
equipment for the benefit of the Gov-
ernment of the United States.” Coy
then pointed out to the attorney that
“you will recall privately that I
have had something to say to you
about equipment and have had some
argument with you whether it is proper
for us to have the equipment. We have
not yet received the equipment. When
we receive the eguipment, we will
have the same opportunity to work on
the equipment as we do on CBS equip-
ment.” This brought forth a reply that
. “We will welcome that, and as
soon as we can get the equipment to
you, we will.”

In a parting blast, before the group
left to look at the disputed receiver,
Coy said: “Is there anybody else who
has questions. I am perfectly willing
to answer questions on this as chair-
man of the Commission, and I do not
feel any one of us considers it im-
proper for us to have taken such ac-
tion, and want to add further, if you
do not know it, that I have already
signed the letters to patent the equip-
ment that you are going to see.”

In an attempt to clarify the opera-
tion of its system, CBS reviewed the
basic features for the press. In their
method, colors are changed after each
vertical scanning period or field. There
are 144 fields per second, and as in
black and white, two-to-one interlac-
ing is emploved. The number of lines
per frame is 403, or 2055 per field
(262.5 in black and white). Thus, the
total number of lines per second, or
horizontal line frequency, is 72 times
405 or 29,160, which is slightly less
than twice the black and white hori-
zontal line frequency, which is 30
times 525 or 15,750.

The colors are transmitted in the
following sequence: red, blue and
green. Each color lasts for 1/144th of
a second, and the color sequence re-
peats itself after 1/48th of a second.
This period is called a colorframe in-
terval. Since only one-half the num-
ber lines will have been scanned in all
colors in 1/48th of a second, twice this
period, or 1/24th of a second is re-
quired for all lines to be scanned in
all colors. This period of 1/24th of a
second is called a color-picture inter-
val.

The color disk rotates in front of
the receiver tube at a rate of 1440
r.p.m. When six color filters are em-
ployed, two sets of red, blue and green
filters are used. The over-all diameter
of the color disk is determined by the
size of the picture tube used. It will
be slightly more than twice the diam-
cter of the tube.

At the transmitter, a color filter
disk, fully enclosed, rotates in front
of the pickup tube and contains a
series of color filters. If the camera
disk has twelve filters or four red,
four blue and four green, the disk
rotates at 720 r.p.m. Every 1/144th
of a second the camera scans elec-
tronically the image to be transmitted
from top to bottom, while one of the
colors in the filter disk, permits, let
us say, only the red components of
the scene to be picked up. The next
1/144th of a second, the blue filter is
between the lens and the camera tube,
and only blue components of the scene
are scanned. The same sequence oc-
curs to the green components. The
vertical scanning rate of 1/144th of a
second is synchronized with the disk
rotation, and in addition, an extra
pulse is inserted in the transmitted
signal every third field, or every 1/48th
of a second. This impulse permits the
receiver disk to be phased auto-
matically, if so desired.

As this column was being readied
for the mailbag, about a half-dozen
manufacturers had indicated that they
would make adapters, converters, and
switch models. A few others declared
that they might follow along, but most
indicated that they would not be able
to produce CBS pickup chassis for
quite awhile, with many saying that
they just wouldn't make such sets at
all. The year ’51 should provide an
intriguing answer to this tantalizing
situation. v @ % s L.W.
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Communications
(Continued from page 37) _J

and radio relay, and then as emer-

Planning |

gency supplements to the wire and

radio relay;

4. For emergency use within the
Continental United States in case of
disruption of wire or radio relay cir-
cuits.

The Theater network is the network
which provides the circuits from the
Theater Command down to the senior
commanders of tactical ground, air,
and naval units. This network func-
tions under the control of the Theater
Commander and serves as the vital
link between the global network and
the tactical networks.

The combat or tactical networks are
the parts of the communications sys-
tem by which the commanders of tac-
tical units control and direct their
commands. In the field army we en-
vision two general types of combat

networks, one down to approximately |

regimental level, which is more or less
of an administrative type of network;
and the other at approximately the
regimental level and below, which is
a fire and maneuver type network at
all times directly under the control of
the combat commander. No combat
commander is placed in the position
where he is dependent on someone out-
side his command for his unit com-
munications.

Principles of integration, however,
are applied to the combat network.
The concept envisages, for example,

that each switchboard serving a com- |

mand (battalion or higher) may have
a radio set connected to it. This radio
station can be operated so that it will
be possible:

1. To talk over a wire or radio chan-
nel, from any telephone connected to
the switchboard, to another switch-
board, and to any user connected
thereto;

2. From any telephone user's posi-
tion, to call a mobile or fixed radio
station at any point within range of
the calling radio-switchboard;

3. From a mobile or fixed radio in-
stallation, to cause a signal to appear
at a called radio-switchboard. bring-
ing the operator on the line and thus
enabling the calling radio station to
communicate with anyone connected
to the communications system.

The general idea is to avoid using
such huge amounts of field wire as
were used in Europe during the last
war; to augment and replace cable
and wire to a much greater extent
with radio.

That, briefly, is what the Signal
Corps means by an integrated system
of communications—in terms of plan-
ning. The concept must come first, of
course, but to carry it out we must
have the equipment which, because of
its versatility, makes integration pos-
sible. Elsewhere in this issue (page
38) are outlined some of the engineer-
ing aspects of integrated communica-

tions. —B0-
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VOLTAGE DIVIDER KIT, 10-50W. 10 asstd.
MOULDED BAKELITE CONDENSERS (Mll:amold)
.00001 .2 mfd, 200-600V., 50 asstd,.
RAgIOhCEMENT & 'SOLVENT oz, ea.

. .52.49

ols
forms & Instmcuons

ather,
"SPECIAL'!—BOTH $1.98 CONE -
FCITST i 1 s v A O s 1.88

S0W XMTR SOCKET .. for 211’'s. 490' 6/2.49
11; V. FIL. TRANS, &\ 135V, prl, - L 244" . 79
250 OHM LINE TRANS to 8 ohms (4 taps) 69
RG-13/U CO-AX. 2 conns. 74 oh 98

RS 83) . . Press-to-talk. .98

HANDY CARBON CMlKIE

Hi-imped,
a. Less houslngpe

VOry.
HP REVERSIBLE MOTOR . .
Ba” shnn 410" %7 27V,
i TOR ™. . 115VAC.
RECOROING MQTOR {G1) ., 115VAC.
“ . X 234%. Less TT, mig. plate &
drive \\ O L T e - = ) = e
CABINET DRAW SLIDES . . ball bearing .
(97 exth—52.10 pr.; 157 (13°1—$2.25; l6l/2
(101/2 ................... 2
Heavy dul:y '1II steel 1612% /1214% 3.
EXPERIMENTAL Es for Testing. Resoarch.
Pllnment tcsted 20 asstd rcceivlng types. 1
21/,” 5Q. EL METER . 0-8V

REN-G
3

WER - 24 Dblade impeller:
bakc]lte housing. Less moto
20" REMOTE CONTROL CABLE
6 TUBE CHASSIS (107%47x1347),

SR el
3 loct. 1 oct.
- ea. 10c; l2/l 00
1 8/1. 0
3102-22-135—23¢ 3102.148.
1.00; 83-1AP (M- 3.)9) CO-AX ANGLE PLUGE/I )
5 AG FUSES .. 1. lp . 850V.8¢ ea.; 18 /1,00
ACTDRY SPEA CER REPAIRS
Min. Orders 53 0% deposit on all COD's

Full emltlance with forelgn orders
Piease add sufficient postagc—excess refunded

RADIO CO.

65 Dey Strect
New York 7, N.Y.

www.americanradiohistorv.com

International Short-Wave
(Continued from page 54)

national broadcasts is made through
publications, advertisments in foreign
newspapers, distribution of program

! schedules, and so on. “Our weekly

| programs are published in all Danish-
American newspapers in the United
States and Canada and in Danish
papers elsewhere abroad.”

During the fiscal year April 1, 1948-
March 31, 1949, transmission hours
totaled 5295 with an average of 14%
hours per day. Percentages of the
various broadcasts were—music, 44.6;
talks and discussions, 8.2; instruction,
11.5; news service, 16.1; church serv-
ices and morning prayers, 4.6; recita-
tion, 4.2; drama, 2.3; running commen-
taries, relays of meetings, and so on,
43, and features (montages, and so
on), 4.2,

Our best wishes go to the Damsh
State Radio for a long and successful
career! L

Club Notes

USA—QRA for the United 49%ers
Radio Society is 28 Eisenhower Drive,
New Britain, Connecticut; issues a
nice monthly bulletin.

EIE

This Month®’s Schedules

(NOTE: In the interim from the
time this was compiled until you read
it, some stations will have reverted

i to winter schedules; in such cases,
some schedules will be one hour later
than listed herein.—KRB)

Albania—Scutari, 8.200, heard after-
noons (EST) in Britain; bad CWQRM;
signs off 1530 with Albanian National
Anthem. (Pearc:)

Angola—CR6BRN, 9469, Louanda,
noted 0135 in Portuguese; weak. (Cox,
Dela.)

Argentina—LRT, 1184, Tucuman,
noted signing off 2300, good level.
(Russell, Calif.)

Australia—At the time this was
compiled, Radio Awustralia was using
VLC4, 15.32, to North America 0700-
1115, and was testing at 0715-0845 on
parallel VLAS, 11.81; it is likely that
by now will be using 11.81 regularly
at least during the East Coast beam
0700-0900.

Belgian Congo—QTM2, 9400, Leo-
poldville, noted with good signal aft-
ernoons to closedown 1606 with Bel-
gian National Anthem. (Ferguson,
N. C) O0OTM1, 6295, Leopoldville,
heard opening 0000 with drums fol-
lowed by news in French; weak level;
parallel OTM2, 9.400; latter heard
also around 1450-1500 or later. {(Cox,
Dela.) OTC3, 11.645, now runs 1600-
2030 (parallel OTC2, 9.767). (Barry,
Ill)

Brazil—ZYK3, 9.565, Recife, has
English program (“Brazil Calling”)
now around 2000-2038: asks for re-
ports. (Ferguson, N. C.) The Brazil-
ian outlet on 9.505 now is believed to
be Radio Record, Sao Paulo. (Stark,
Texas, others)

British Honduras—ZIK2, 10.598, Be-

RADIO & TELEVISION NEWS
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BATHTUB CAPACITORS

PRICE
MFD vOLT TYPE EACH 10 FOR
5 600 28T §$.25 §24¢0
5 400 28T 23 7220
5 600 21T 25 240
31 800 31T 45 435
3X1 600 3ST 45 435
2x.1 400 3ST 26 250
2X.1 600 3ST 28 265
2X.1 600 3BT 28 265
2X.1 400 21T 26 250
2X1 200 28T 23 2.20
2X.1 600 2BT 26 250
2X1 600 31T 26 250
-1

Saja ST 28 26
17 600 28T 22 210
1 600 ST 22 210
1 600 20T 22 210
1 600 28T 22 210
13 500 28T 29 2.40
2X.25 600 3ST 30 285
05 600 21T 21 200
1 100 21T 23 20
20 50 28T 26 2.50
. %  GIBSON GIRL
.;- w ;l'u:"e E_:_ner;:enlcy
o ransmilt.

D o Send S O
% 1 nutomal-
€ L&\ jenlly on SO0KC.
lllﬂl!l‘.
e res

driven penerator, tubes, wire.

New. It's only e 3.95

RL9orRL7

Internhone

A m plifler

nvert ta

ﬂ l # h Fidel.

ity Phone n

Amp. or b

Spch. mp.

Compl w/12A0, 2

Chokes. I\FRMR. DYN rur 24v

operatlon, ete. . ...... $2.29
100 M A
Cnoke 12 HY
002 H.V. IN-
SUL. HERM.
Scaled.

$3.75 ea.

0-30V DC Meter

Westing. Type AaX
Alreralt type.
Price .$2.49

Hullgnclcr Mvmt O-IOO MeR.

30

Basle} 3~ Ru M(‘!‘“
Bipson %23 . - .53
100-0-180  Microamp
Bake. Same us Model
(Weston). Mfg. by Sun
Becde Elect.
Price en. . ....
O-1MA 31/“"
8-310.
O-1MA
above.
JAP250,

8

Priec ea. . ......
ﬂl&" Rd.
:\lr;:. Sun Mfz.

0-3 Mua
Sim 1o
95
415"

Elect &
Model 4AW2TI.

$8.75
Rd. DeJur(- Mod

Snme nn
Mod
.95

0 IOMA "“/n" Rd DeJure Mn-l

0-10\1.\ !ll/v- " Rd 81mo :m
above. MfE. Sun Mfg., Mod
:lAl’23(L Price ea.. ... $3.95

Special 0il Condenscrs
€ MFD 330VAC llJl)OVD(SZ1

2 MFD 800V

\'DC
14 MFD 330VAC lOOOVDC
3.95

METERS

0-10 vol
movemen

ter ...

0-5MA SQ 2"
Aetal Cage or

t
1

readrjte  me-
. 98¢

BC 696

40 Watt
Output
These Fomou

Tronsmitters

5

Birtcher
Tube
Clamps
926A—14 926-C15
926C—16 926-Ci3
sisei7
11e ea.
e 100 for
= $10.50
32A** 1000 for
10¢ ea.
T.v. Trans-

former, 110v
0 ¢

or
9" scopc,
3000v/s5 Ma,
1120 vet/200

A, B 7
B.? A, 6.4/
1 25/ 3a. o 5!6“5'
BC 605
INTERPHONE
AMPLIFIER
Easlly con-
verted to
an ideal
intercom-

in

change p1 ug

units includes one Dual
Tuning Unit: 200 KC. 400
C, & 2.5 Me-4.7 Me. Less
tubes. Rec. Onl\ a_fow
lett........... $3.95 ca.
. XMTR
COILS AIR
WOUND
Regutlar Budd Boxed -
MTR watt ©
160 MTR 500 watt @
MTR 150 watt b
-
w

MTR 130 watt
160 MTR 350 watt

HEAODSETS & MIKES
11S23 Used Good 8000‘%

a3 Cords . .. ... ..
N’ Lip Mikes . .98c
0 ’I‘hro,ut Mike, |
-D5SO8T. Ext. Cords w/
Switch S\\ 141 Completo

Eords” & Cond. Color cod-
v lsc ea,

ed a
Hdband HBI .
Hdband 11836

roX, 4"” .

Tumnq Untts for BC375 &
9t pia

. for Conver to
VHF Freq, Meter in Oct.
1950.

; TUS  1500— 3000KC. .
Drivers ’_}_'lds .30(010_ 4500KC
. T 500— G200K
Available | 1pys  gi00— F700KG. |
3—4 MC .. .$6.95 ;'i'ygo "180—103‘0‘350- .
Used.  Good conditlon, “ Price 52_419‘ o,
Helneman Ckt Bkrs
{tl)r AC-DC™ opera- e 1619=—=1619—1619
on .
l\hlll?‘lll:)".\l 83 :‘\‘Mp a Octal Base Pentode
iaia $04vie . versatile High Per-
Pric20, 100 AMP R veance Tubo 35
P-OgEz Dual 10 c
mp.
Pricc ca .$2.25 S for ... §i.50

VoILs'pl.' Slnblllu‘r YR3

0.:; 1?;'\1 i“e'ovt'} i Old Voltage Legulator VHB23 95.
ou'
ytheon w/Ext, g{ 130V 1.75A 60cy 1d CU 115V
%Dxa bust cts,  Cnble 150W 100%. Slightly used.
A
A o e $19.95 Excellent. Price .....519.95

All merch. guar.

December, 19350

WRITE FOR FLYERS OF
SURPLUS PLUMBING AND

ACCESSORIES

uHHUNIEATIuNS
EESuirmenT

[ G

Spec. All Undérrated.

Comb, Transtormers—113V/50-60 cps input

ﬁzymuado

TOP TRANSFORMER BUYS
These XFRMRS are Army

Mail orders promptly filled. All prices FO B. N. Y. C. send MO or Chk“ 0;11)

item H.V. Amp. Filaments Price
CT-861  2100VCT 175 1. 5VCT/4A 2. 5v/10A. .§7.29
CT-142 645vCT 060 5V/2A, 6.3V/1.2A . 428
CT-825  360VCT .340 6. 3VCT/3 6. 6. 3VCT/3A .38
CT-076 60OV 100 2x128V/1. . - 185
CT-626 1500V 160 2.5/1. 2 30/.100. ... 995
CT-15A  350VCT 070 63/6.63/1.8 31Mbs.. .. 2.95
CT-0711  1lov 200 335/.200, 5V/10.25/10.. 4.95
CT-3718 2300V AMA 2572, tn o 38
CT-367 580VCT  .050 S5VCT/3A. 225
CT-721  550VCT 100 6.3/1, 2.5VCT/2. 2.95
CT-99A  2x110VCT 010 6.3/1A. 2.5VCT/7A. 325
CT-S1A 726V 100 SV/3A, 5?2/3.5 3.25
CT-080  700¥CT 206 5v/3, 395
CT-241 50V 200 5v,’2.4. SV/1.2 229
CT-408  350VCT 026 MA SV/3A.. 275
CT-26B 1100VCT 400 MA  6.3V/ ’l 6 6.95
CT-931  S8SVCT 046 SV /38, 63V/6A. 4.25
CT-610 1250 02 MA 2 SV/ZIA 25v/115A. 4.9%
CT-137  350vCT 026 MA 275
CT-102  1080VCT  .055 ZSV 3A 63V/l,M GJV/JZA 5.95
CT-866 330V 065 3V/1.2, 6.3V/ 75
C1-319  330vCT 085 $V/2 5,3/2.5, 63/ 32
CT.526 S10VCT 025 12.5/.900 MA, 6.3/54. . 1.95
Filament Transformers—I15V/50.60 cm input .
Item Rating Each
FT-852 23y 353A $1.79
FT-30B  58V/2.2 2.2%
FT-599 1!\(/ 300 6.3V,/2A. 195
FT-719 79
FT-029 13.5 /1 11A. .19
FT-074 lsw IOA. 6.3/.9A. 1.79
FT-23-1 6.3V, 1.10
FT-367 5VCT/3A SEVCT /4 1.10
FT-346  SVCT/13/5, SVC /6 1'5 SVCT/675. . 595
FT-781 866 Trans. 2 : 25/5 225
FT-36-4  6.3/2,6.3/45.... 149
FT-511 34 /JUOA TViH X 10° x 57/2W . 1495
FT6:31  25V/25.7V/7A (Tape @ 2.5V/2.5A), 16 lbs.. 9.95
FT-674 E.IV{ d 1.10
FT-157  4V/i6A. 25V/175A. 295
ET-391  6.4V/3A.. 110
FT-736  2x6. 3VCT/3 2.12A. 149
FT-461  2x63VCT/IA.. ... L10
£T-899 25V 55A 29000 Rms. . 12.95
FT-418  6.3VCI/1A, 6.3VCT/7A. 1.95
FT.735 5 3VCT/5A 6. 3VCT/1A 179
FT-101  6V/.25A. . .
FT-7138 6. JVCT/ 1A, 5V, 2A.
FT-774  63V/16A. . . ..
Plate Translormors—ll.xvi.;o 60 cps lnput
Item Each
PT-976  Aulo: lZOVCT/lO MA_ . $ .69
PT-31A 2 x300V/5 MA........... L .19
PT-46A  40BOVCT N.L. 3% lo18“ Hx 6 20 Ibs. 29.95
PT-033  4150V/400 MA 11% x 9% W x 9" D 70 Ibs.. .. .95
PT-75-2  3780/34%6/3112VCT/IT MA....... 10.95
PT-28-1 4600VCT/.077.... . .. 1295
PT-403  Auto: X /{1 OoAnOGS 229
PT-160  l120VCT/770 MA, 590VCT/82 MA, 25 Ibs.. 24.95
PT-170  Auto: 156/146/137/128—71A ..... 329
PT*848  3140VCT/750 MA for BCS4S, BCL063A. . 69.95
PT-139 42V/46V/50V/55V/15 27 T%xl' W x 647 .10.95
PT-637 400V /zo 98
PT-589 9V/ 49
PT-31A 22 300V/5 MA. 79
PT-976  120VCT/10 MA. 79
PT-67-1 62V/3.5A.. 295
PT-124  280VCTL2A, . 295
PT-104 630V /450 MA. 495
980V /450 MA_ . 525
PT-997 78Y /00754 KVA. . o b o 1.48
svscmL TYPES
Ilem Price
STF-946 210/220/230 ZSV/M 3%' Hx 2% x24* D .$L29
STF-443 220/440 11VCT 125A 6%” L 65’.' x 8" 151bs., .15.95
STF-638 SV/9A 5% Hxal* x 347, .. . 125
STF-05A ll5/230 2xSY/I5T " Ha 1" 25 0., 425
STF-682 30-25- ZOV/l tA, 69
TF-963 30 2] 5V56 3 P 1]
STF-305  230/115 SV 1298 2.95
STF-370  220/4%0 3x 25V /5A, 2.5V/15A, 5% x 51 4%. . 525
STF-619 110,220 25Y/5008, 1x5% x 5. 9.95
STF-11a 220 2% A0V/05/2 x 5V /6R, 128/1A. 2.95
STF-631 230 2x 5V/27A 2x5V/9A, llB/Ml x5x7 d
s e 249
STF-608 220 ZQV/SOO. SV(JA 26, 1V/1A 225
STF-45A 43/78/90 2 x2.5/6.5 6.3V/4 7 Few.. 325
115/180,/230
STF-306  100/120 SVCT 10 amp 20000 VCT. 395
200/240
PL TRANSFORMER
STP-945 21072030  1100VCT/300 5% x4 x 3% . .95
STP-444  230/4€0 230,/105/115/125 15 Ihs 5% 2612 4” 1495
STP-613 230V 2 x 230, ]/ 105 .29
STP-823  137v 222vCT/300 MA 295
STP-780 82 4000V/ 002, . 1.29
STP-0BB 50V 2x 150V/1 MA 98
STP-311 30/3540 95 NL- SgVFL L Amp.. 59
STC-627 230V 1500/!50, 1l](JV/ .200, 3.3v/.200, .‘)V/lﬂ.s BeE
SYC-611  230v OOV/l(lO 63Y/9. 295
STC-16A 220V ZGDV/AOJ, l()OV/l, 6.3v/a.2. 295
STC-607  220v 00VCT/75 MA, AOVCT/ 100,
l5/l.0, 15V/100 M, 3.9%
STC-612 230V J 190/.30. 2 X 5V/25 w/2-k66 g
.95
STC-622 230V ZSW/]OO. 2%5V/2-92-4 Pag. Sockets_ . 4.25
STC-047 200V T00V/80 MA, 110/.80 MA, Z4V/80 MA,
Z2x6.3/3-1A, 5¥/3. 5V/5A. 2.7/5A. .. 4.95
TUNING UNITS FOR BC 223 XMITTR
TUITA 2000-3000Kc
TUI 8 3600-4500Ke . .
TU2 3500-5200Kc

shipping chgs.

ARC 5
MODULATOR

3 MD7 / ARCS
- Plate Modulator

/ dynamotor
complete w/Tubes 1—

12J5, 2—1628, 1—
VR50. Good cond.
Price +.........38.95

BC456 Screen Mod. $2.25

DYNAMO-.
TORS AT
SURPLUS Fg
' ! an =ten
RICES. __Dl.
Typo
Sﬁ ‘3‘5'8 MICA CAPACITORS
DY-2/ARR-S SOLAR XMB
DM 36 TAPPED POLES
mfd, Price
PE 73CM
DM 21 2500 V Test
DM 25 001 $0.35
h i
M 334 i
0005 a5
D 42 000073 38
‘0001 135
PE t0IC .00013 .as
sase 3
BD AR 93 | 0004 35
§g§(53l53 ‘0007 ot
ZA 0515 oo T 29
ZA 0516 lools 50
B+«19 pack -0016 .50
10017 55
SCRERE &
003 75
DA-3A° .004 .95
005 -95
g 2
#5053 0069 ‘a8
CW 21AAX 007 298
0075 98
0078 19
008 1l0s
BD 77KM 8;5 :g:
PE 94 02 130
025 1130
027 1.35
03 1.as

Many others.
Pliong of

write. 5000 V Test
.0015 1.75
{ -002 2.00

Solar XQ

{J)P Solder Lugs

2500 V Test
Thru - Panel] ‘o3 s }'_;2"5,
; n s# 1 all‘gr -02 i.s0

A"H x 13,"] -0a o
dia. & Hard- 'ggis 'gg
ware. Glazed| ;502 78
Ceramic. .0022 W75
5 for 4sc| 9023 78
.0025 )
.0027 .80
g1t £
Bowl F e e d| -903 a4
Thre SIM to] Joo5e EH
X53 2%, Dia.| 006 85
x 63 H and a5
Hardware. 1.00
B 1.00
Pl‘mrsl o 1-2‘5’
§1.00 ea. e ol
ot

.60

Bbghzzl; %r] write for catal
430

write for Many Others

oguc of

Xfrmrs. Chokes, Cond.,
Etc,

3.2—3MG
56.2MC
12—12MC §932 PHOTO TuBE
R P
) w
4495KC et BE
scnsitive  to

XTAL $1.69
ea.

R274
Screan Mod.
XFRMR for
pair of 807's
P — PP or
Paril  Sido-
tone Wndo.

95¢

Data.
Price. .... ...

Consists  of

element
from O;;‘
934%x10
G om

ARC.5

R"S ARN7 Ci
mod. XEMR| ADF ' Ree °T
Kc in 3
gang Tuning
tor w/i5

EEB9A

6V lnput

Dynamotor
Output 150V 7
T5MA or 12V
Input, 500V /
SO0MA out.

Usecd to
of  fleld

8 [ ble
lines l:ommel.c
tube & phone.

%3.49

COMMUNICATIONS EQUIPMENT CO.
131 Liberty St., New York, N. Y.

Dept. N-12

Chas. Rosen

www americanradiohistorv. com

Red and Near
Infrared Ra-
diation,
g be used with

incandescent
light source. Send for

can

75¢

PHOTO PRINT
ORYERS
nicrome
insulnmd

frame

l loV co

55 Itec

-1 150
nds

Capnel-

Tubes.
FPhone for pricc.

TELEPHQNE
REPEATER

extend rFange
telephones,
u-lcg. & 20 cye. rlns!-

w /3().:
Feaths

erwelght. Price $9.95
sent C.0.D. Rated

CHOKE SWINGING

/16HY .400/.05Amp
0 OOV ins. Mfg Super
..... ess...56.95
FT234A 274N @l Xmir
Rack. New 1.
AMPLIFIER
A\l 32/PRS1 less  batt
W /earry cnie l‘or Mine
Deu.-cmr AN/P
Price €1, ssese $7.9%

Horsle Talklie BCT45
xXmtr Revr 3-GMe w/1TU
Less Pwr Supply. .$11.95

PE157 Vibropack for above
2V in. from storage batt in’
case which 1s charged from
6V AC or DC contatns 5~
8peaker & Jacks for Mike
& Hdst. Used. exc. cond.

$9.95

LP21 LM Radio Compass
Loop. Execllent eonultlon
0.95

LM Freq. Meter. No call-
bratlon Book uscd. Falr
As ls. Less Xtal.

Special 522,50

TVI Linc Filter 110VAC
1 _Amp Refcct Range .15-
150 MC Ch:nnls M. Herm

sealed 13f7x 27,
Prlce 69¢
GPT Adreraft XMTTR.
Fair Condition. As Is.
Less T. U. ...... $19.95

Avall.  in_ Stock. Dual
XMTTR & Dual Rec. Tripie
Rack Moumts MTo3—

BS-M'I:SI 1 Bent & Banged

Id As Is. No [e-
Repairable $1.00

CABLE CLAMPS
Tinn #1, 3, 4, 6. TA,
Lock Type Rubber 6c ea.
10 for 55¢.

e FILTER, GE 100
Filter w/2xSMfd SOV
cond. Operates on
10V AC DC...... $1.98

Lin
Amp
oil
1

Alreraft Radio Transmitier
C 28VvDC ATB
less s’!‘.

U.
25.95

R-2A APN4 boran
Power Supply cy
3IFS Quad. Tuncd s\\ itch-
es, connectors,

As Is. Less tubos $14.95

Rec

ID6 APN4 Scope §

ran. Full of Resis. Micas
Haslc Assy for Scope. N.G.
As Is. Less Tubes. $12.95

BC433 Mod or unmod
Reception 200-l7u0KC ln

3 nds 14 or 24V &
115V AC ADF. R.'ldlo
Compnss As s

ubes

Poor Conditlon ., .S11.95

BCS29A 3BP1
dieator contalning Ant..
Switeh & Motor w/Tubes
2—8HBGT, 2=85N7, 1—

Scope In-

w“conw.-r. Dia. to 110V
G0 ey,

Motor Driven Yagl Switch
24V 1800 RPM. Price
$3.95

8Ca3s CONTROL 80X
nemnu.- Control for 433
o mpass  contains
0 uMA B‘letor. Dilal Comrol

UHF ANTENNA

127 /30cm AT5 /ARRI Cons
vertible Citizen's Ba n a
Threaded Coox _Term

sulated Siiv Pt Cont w[wn-
terproof gask flange &
hardwan- (nr MOBILE mtg
BRAND NEA 39¢; 4/51. 00
PL23D I‘or Above. .. .29

ANT AN130B Snrlnz Swlv-

eled Whip., 33~ ls:. SFE-
CIAL ....... .. .98¢c

Concerns send P.O.

MIN. ORDER $3.00

Phone: Dighy 9-4124

115
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UNIVERSAL MICROPHONES

@ " Better Than Ever
" o ANOTHER UNIVERSAL

\

“ el
(457
=/

STAR!

cy

A X160
trystal Carbon
b 4
Iymamic 200-TA
Carbon
& Dynamic
312.Crystal
308-Dynamic
1.1100
s Carbon
Yalecity

MODEI 3]2 Cryshel’,

High Outputr=50.db
{e-ponu 49 to 9000<px+ Finish: Satin Chrom!
® Quolity Feotures: Newly designed mois.
ture proof cartridge with

“permoseol”

construction insures wniform performance
cgainst verying humidiry. The slight rising
characteristic of Model 312 gives imooth
response for clearcrisg speech ond cleos-
tone music.

Recommended for home recording on disc

K0-Crystal groups.and amoteur.
K0-Oymamle

Universall

Moderately Priced! Guoranteed by

or iape, public address. orchestros, musical

L3
lﬂh:

WRITE FOR LATEST CATALOG.

umvmszgb

GLENDALE 4, CALIFORNIA

705 IVY STREET -

DO YOU HAVE B-A’s |
148 PAGE 1951

7 : Complete Guid
i W@INCUIDES to ﬂ:’e Ln!esul L ll
33 PAGES OF Produﬂs_ of Yo|.!
Mak in Radio,
DOLLAR-SAVING | 1V, sound and

BARGAINS! |  mecording Fie |
T e |

| Kansas City 6, Mo.

Recording Fields

| Send me your 1951 Catalog. |

|
|
]
| Name.... it < e e N =
l
||

l Address............... _—
| city... . — State ...

1!
BURS'I‘HN APPlEBEE C0.
116

COMPANY

OUTSTANDING - TV - VALUES
G MODEL # 300

Folded dipole eomplete with
refiector 8 n d high frequency
adapter. Covers 13 channels.
All alum. construction. Less
mast. Shpg. wt. 7

Ibs. PRICE. ...... .

MODEL #200-D

Stacked array. Consists of 2
lete conicals and Connect-
ing TS, gid construc-
on. Covers all 13 chunnels

MODEL #2005 1
3
B R

Pﬂce, less mast.

po——
= MODEL # 500
g All-band_folded dipole an-
tenna. Ideal for rotator

use, Maximnm gain on any
Price. ...

channel. Alu
MODEL #Y-00 e

construction. Less
5 element Yagi Hi-Galn beam designed

wt,

mast, Shog.
8 Ibs. 34
All

P 5
4.50; Channel 29, $4.
. $4.00; and Channel =13,
The prlces are less mast.
V' type antenna. Price 34.25 ‘

ANTENNA ACCESSORIES

ES l/b OD Alum. Mast
0D Alum. Mast

Vz" 300-ohm stand-Of1 insulators (fit conx

cable). Per 100, $3.00; per 500, %$12.0

er I.O(;’O 20.00

S e B o
Send for Prices.
High Quality 72-ohm Coax C-’él)nd o e

U@mu

Folded Dipole Hi-Frequency Adaptcrs ...... 1.35
Conical Ei-Frequency Adapters.. . . .......- 1.50
Stralght Dipole Hi-Frequency Adamers 1.25

All shipments F.Q.B, NEw—:rk New Jer-
sey. 25% deposit with orders, balance C.0.D.
Minimum order $2.00. Include ample postage.

Prices Subject to Changé Without Notice
EAST COAST ELECTRONICS

40 St. Francls Street Newark S, New Jersey
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| chanting.

lize, noted Sundays around 1410-1501.
(Ferguson, N. C.) Weekdays may be
on the air as early as 1300.

British New Guinea—Reports for
VLTS5, VLTT7 now should be sent direct
to Australian Broadcasting Commis-
sion, Port Moresby, British New
Guinea. (Starry, Pa., via NNRC)

Canada—CBNX, 5.970, St. John's,
Newfoundland, heard 1545. CBRX,
6.160, Vancouver, British Columbia,
noted with popular music 0050; QRM’d
by Munich, weak. CKFX, 6.080, Van-
couver, noted signing off 0205 after
news. CJCX, 6.010, Sydney, Nova
Scotia, heard with news 1300, weak
but clear signal. (Cox, Dela.)

Canary Islands-—Tenerife, approxi-
mately 7.515, noted 1615 to after 1700.
(Pearce, England)

Cape Verde Island—Praia’s CR4AA
is now on approximately 5.895.
(Pearce, England) Can be heard
some days in eastern U. S. to closing
1700 when signs with “A Portuguesa.”

Ceylon—Radio Ceylon seems to have
added a “commercial service”; noted
in South Africa with powerful signal
on 21.62 around 0000-0200 with variety
of musical programs, also ‘“Voice of
Prophecy”; plays requests at times.
(Hannaford)

Chile—CES20, 9.200, Punta Arenas,
heard well after 1800. (Sutton, Ohio)
CE1180, 12.005, Santiago, noted from
tuning 2015. (Ferguson, N. C.) CE625,
6.250, Santiago, excellent 2245; signs
off 2310. (Russell, Calif.)

China—When this was compiled,
Radio Peking was being heard morn-
ings on (measured) 11.865 {claims
11.69) in parallel with 15.054V (claims
15.060); news was still at 0830 but by
now may be changed to 0930. (Fer-
guson, N. C., others) I was still hear-
ing the 10.260 outlet mornings but at
0830 carries separate (Chinese) pro-
gram.

A station on approximately 6.040 is
heard at times at 1000 in parallel with
Radio Peking; fine signal; also noted
from 0400. (Balbi, Calif.)

Colombia—*“Emisoras Unidas,” Bar-
ranquilla, is broadcasting on 4.785 in
Spanish 0600-2300. (Copenhagen DX
broadcast)

Costa Rica-—San Jose is noted on
(announced) 11.8970 mornings to after
0900 and evenings until after 2130;
at times has English program at 2100-
2130, including about five minutes of
news at end of the period. (Stark,
Texas)

Cuba—COBZ, 9.525.6, heard 1810
with English grammar lesson in prog-
ress. (Oskay, N. J.) COCQ, 8.825, Ha-
vana, excellent evenings; signs off
0030. (Russell, Calif.) COCH, 9437,
5 kw., is scheduled in Spanish 0700-
2400 daily. (Kroll, N. Y.)

Curacao—PJC2, 5.010, Willemstad,
has English on Mondays only 2000-
2015. (Ferguson, N. C.)

Cyprus—Limassol noted recently
2325 on 6.17, 6.13, 9.65, with Arabic
(Bellington, N. Y.)

Czechoslovakia—Prague, 11.84, noted
signing on 1315 with horn notes.
(Leary, Ind.) Noted recently on 9.55
with news 1530. (Mulvey, Conn.) An-
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. | Here’s why those in the kno_w

—demand QYN TLIY
PLUGS

Interchangeable pin and
sockelinserts ... fit all Canncm

Ribbed for excellent grip. shells of sam2 diameter.

Boss prevents movement.

r With special anodized or
Long a valued contributor fo the ISW De. Iacquere§ ﬁ:ll?s;ens, llhrea_ds

partment, Roland S. Peddle is shown at his are masked to maintain
Listening Pest in 8i. John's, Newfound.- shielding or bonding.
land. He has recently become a radio ham,

nounces English for 1715 on 9.350,
11.840. (Pearce, England)

Dominican Republic—When this was
compiled, HI2L, “La Voz del Tropicos,”
Ciudad Trujillo, was using 3.240
(moved from 3.290); heard evenings; ‘
power is 500 watts. (Cox, Dela.)

Eire (Ireland)—Dublin, 1784, is
heard occasionally with news and |
market reports 1230-1245V. (Cox,
Dela.) [

El Salvador—YSO, 7.315,6, heard
again after absence; noted 1805 with ‘
announcements in Spanish by man.
(Oskay, N. J.) Heard in Delaware at
2140. (Cox) |

French Equatorial Africa—Freguen-
cy of Radio Brazzaville has been
shifted from 9.952 to 9.9685. (Oskay, |
N. J) Noted on 6.025 with world
news 0015. (Cox, Dela.) '

French Morocco—Radio Maroc, Ra-
bat, is radiating on 6.005 with 2.5 kw.;
programs in French are broadcast
0145-0300, 0800-0930, 1515-1800; in
Spanish, 0700-0730, 1300-1430. (Radio
Sweden) Type AN Connectors are made in 6_sty1es; straight and

. 900 cord plugs; box. wall, and extension cord receptacles;

_Germany—Receptlon reports on Ra- and special quick disconnect plugs. Fifteen diameters
dio Free Europe, 6.130, can be ad- for inserts with contact arrangements from single to 100
dressed to 350 Fifth Avenue, Room \ contacts. Contact capacities from 5 to 200 amps. Peak
311, New York, N. Y., USA. Is heard Voltages from 70 to 5,000 volts.
on 6.130 from 1200. (Pearce, England)

Nordwest Deutscher Rundfunk-has
replaced the s.w. transmitter at Elms-
horn by a new 20 kw. transmitter at
Norden-Osterloog/Ostiriesland; fre-
quency remains 7.290 and schedule is
unchanged—2300-0500, 0600-1900; re-

No section of plug exceeds
edd tell diameter.

Contac:s, precision-machinet
from s»iid bar stock, electro-
plated with silver or gold.

900 end be 1 can be set
at 609 intesval,

'l.
1';

no assembly tools needed
R end kLells are interchangeable
-‘:[’[’t'Sbell no slack in lines

desigu test without disengaging plug
ception reports requested. (Radio u advan ttzges easy inspection and circuit

Cannon

Sweden) changes

Greece—Athens, 9.607, heard with

interval signal 2358, signs on 2359 with . g . o
musical number, pips 2400, then iden- o€ that your circuit requirements are met. See that all control, com»

tification by woman announcer; fair = munication and power circuits have firm positive contact, low dielec-
S‘gli’::i:sta“é“%4 (S;’:l; dDgcl)gb) in native. | tric loss...and see that each circuit is protected by the design
weak with QSB. (Cox, Dela.} Pearce, | advantages found only in Cannon Plugs. AN Connector Series is just
gggéa“:ar 35“; this one ]currer;atlyl.o;l one of the many Cannon types—world’s most complete line. Request
. , ys a ears to have ngsh . » . -

only on Thursréays at 1530 althf,’ugh bulletins by required type or describe the connector service you need.
has claimed to have that language
also on Mondays at 1530.

The Greek Armed Forces Radio CAN N o N E LE CTR . c
Station, Athens, on 6.340, broadcasts

an experimental program in English Since 1915

daily 2315-2330 and 1615-1630; reports

are welcome to Armed Forces Radio LOS ANGELES 31, CALIFORNIA

Station, No. 3, Zalocosta St., Athens, REPRESENTATIVES IN PRINCIPAL CITIES
Deeember, 1930 117
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These Men are Getting
PRAC'I'ICAI. 'I'RAINING

TELEVISION-
RADIO

ON REAL
TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

suors or COYNE

SHOPS OF

Big oppoftunities are waiting for men who know
the practical and technical end of Television and
Radio. That's what you get at COYNE—besides
practical Shop Training in F.M., Electronics and
other branches of this giant field. Remember, Tele-
vision is the fastest growing opportunity field
today, and Radio i3 one of the biggest.

NOT “HOME STUDY” COURSES

AllCoyne Trainingis given in our mamouth Chicago
training shops. We do not teach by mail. You train
on actual equipment, under friendly instructors.
Previous experience unnecessary. Hundreds of firms
employ Coyne trained men.

OLDEST, LARGEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN AMERICA

Come to the Great Shops of Coyne in Chicago.

approved for G.1. training. Finance plan for non-
veterans,

MAIL COUPON FOR FREE 3001{

Send today for big new book
packed with large pictures
taken in Coyne Shops. No
obligation. No salesman
will call. Get the facts now!

B. W. Cooke.
Pres.

ELECTRICAL & TELE-
VISION-RADIO SCHOOL

Dept. 90-2

5°°sc'i32‘2}‘3 327 Minois
- e = we wm
B W. C OKE, Pres.
COYNE Electrical, & Tclevislon-Radio School;
500 S, Paulina Street. Dept. 90-IK Chicago 12, e

|  Send FREE BOOK and full details on Televi-
gion-Radio Cou

TatVsion; 9aDi0

et Y]

Established 1899 —now in our S1ist Year. Fully |

Greece. (Radio Sweden) Khania, 10.-
030, Crete, opens regularly 0530. (Blu-
man, Israel)

Haiti—A station noted on 6.166 eve-
nings is believed to be 4VCM. (Stark,
Texas) This station in Port-au-Prince
is listed on 6.167 with 100 watts, as
Magloire Broadcasting Circuit. Radio
Denmark lists schedule as 0600-1000,
1200-1500, 1700-2300.

Holland—PCJ, Hilversum, is send-
ing out a new card (with map of Hol-
land on it). (Pearce, England)

Honduras—HROW, 6.02, Tegucigal-
pa, “Radio Monserat,” excellent eve-
nings; no English noted; signs off
0000. (Russell, Calif.)

Hungary—Budapest now appears to
be using 6.248 and 9.834 for news 1600
and 1810 for Europe, but still is re-
ported on 11.910 and 9.834 to North
America at 1930 and 2300.

Indo-China—Radio France  Asie
(‘““The Voice of France in the Far

| East”), Saigon, is using its old 11.78
i | frequency for news 0900; reported on

11.83 yet for English ending around
0510; has been testing on 9495
(claimed 9.524) around 0520-0550.
Balbi, Calif., says that announces on
11.78 at 1000 that is parallel on 6.165
and m.w. 1055 kec. Russell, Calif., re-
ports the 11.7Y8 channel closes 1030
with playing of “La Marseillaise.”
Noted on this channel 1000 by Pearce,
England. Neeley, Calif., reports the
6.165 channel is excellent mornings.
Probably uses 11.78 or 11.83 for its
“morning” program around 1800-2000
although has not been reported as
heard i the U. S. recently at that
time; may have moved to the 31-m.
outlet for that beam?

The outlet on 6.19 still announces as
Radio Dalat. (Balbi, Calif.)

Iran—EPB, 15.100, Teheran, noted
to closing 1600. (Pearce, England)
Should have five minutes of news
1500-1505.

Israel—Kol-Israel now has news
1515 on 9.000 and 6830, and at 0700
on 6.830; the World Zionist Broadcast
in English is daily 1700-1745 now on

8.000, (Pearce, England, Fargo, Ga,,
others)

Italy—Rome, measured 15.1194,
noted with news 0600-0615, (Oskay,
N. J)

Jamaica—Radio Jamaica, 4.950,

closes daily 2300; appears to have
dropped its 3.48 channel entirely. (Rus-
sell, Calif., Bellington, N. Y., others)
Verified via airmail in 10 days from
Jamaica Broadcasting Co., Ltd,, Broad-
casting House, 32 Lyndhurst Road,
Cross Roads, Jamaica, B.W.I. (Russell,
Calif.)

Japan—JKM, 4.95, noted back
again; good signal; now signs off 1030
as do all other Tokyo transmitters, in-
cluding JKL. (Balbi, Calif.) JKH,
7.257, noted in Japanese 0600. (Cox,
Dela.) JBD3, 15,225, and JBD4, 15.235,
Tokyo, heard 2330-0000 with program
for domestic listeners and Japanese
in the Far East; verified in 15 days via
airmail from Nippon Hoso Kyokai
(NHK), Broadcasting Corporation of
Japan, Radio Tokyo Bldg., Tokyo Cen-

(Continued on page 147)
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Audio Developments
(Continued from page 45)

equalizing action with the preampli-
fier, others merely compensate for the
magnetic response characteristic in
their preamplifiers, while still others
assume a flat input. For this reason
it is important to fully understand the
operation of the various elements that
make up the audio system. Otherwise
it would be impossible to intelligently
build a complete audio system unless
all components are manufactured by
the same company.
Amplifiers

The trend in amplifier (and pream-
plifier) design is to concentrate on re-
ducing distortion and, after that is
accomplished, obtain the widest pos-
sible frequency response. This is a
departure from the thinking and phi-
losophy in design of a few years ago,
where the emphasis has always been to
obtain a wide frequency response.
Tests have shown that a wide frequen-
cy range amplifier which does not have
good distortion and tonal balance
characteristics is not pleasing to the
ear.

Another new factor that has been
emphasized is that intermodulation
products sound most displeasing to the
ear because they have no direct har-
monic relationship with the frequen-
cies producing them. Most sounds in
musical instruments are rich in har-
monic content and harmonics generat-
ed by non-linearities in an amplifier
merely alter the amplitude of existing
harmonics. It usually takes a very
critical ear to detect a small amount
of harmonic distortion.

Intermodulation distortion, on the
other hand, will introduce freguencies
which are not harmonically related.
For example, if the input to an ampli-
fier is 1000 and 49 cycles (most musical
sounds have multi-frequencies), then
a non-linearity will cause the following
frequencies to appear: 1000, 49, 2000,
98, 1049, 951, etc. It is the presence of
the 1049 and 951 cycle components
that displeases the ear most.

For this reason manufacturers con-
centrate on minimizing intermodula-
tion products and the intermodulation
distortion method of testing and rating
is being widely used not only by the
amplifier companies but also by the
recording companies and broadcasters.

Good tonal balance is another fea-
ture that is found in many new ampli-
fiers. Tonal balance is the introduc-
tion of enough ‘“treble” or “bass” into
the response characteristic to be most
pleasing to the ear. In more expensive
units, tone controls are provided to
permit the user to adjust the response
to his own liking. In less expensive
amplifiers the manufacturer has a ris-
ing low and/or high frequency char-
acteristic which he finds presents the
best sound.

Of course other factors such as low
noise level and wide frequency re-
sponse are also important. However,
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PricesonTUBES and PARTS
TUBES

12SH7
12SH?7GT. .
12537
125)7GT
12S8K7
128K7GT. .
12SL7GT.
125N7GT. .
125Q7
125Q7GT.
12SR7 .
12SR7GT. .
1223
lany
14AF7
1486
1488
14E6
14E7
13F7
14F8
14H7
1417
14NT7
147 . ...
1axn .. ..
14Y4a

1 51.10
1.10
.90

6J8G .
6KSGT
GKGGT
6K7IG | ..
6K7GT
BK8
6KBGT
6L5G

6L6
6L6G
6LGGA
6NGG
6PSGT
6Q7 .
6Q7G6T
GR7GT ...
654 .
BS7GT
6SBGT
&SAT
6SATGT
6SC7 . ...
6SDTGT
6SF5 ..
6SFSGT
6SF7
65G7 ..
65HY .
GSH7GT
6847 .
6SJ7GT
6SKTGT ..
6SLIGT
6SNTGT
&65Q7
65Q7GT
6SR7GT
65587
6T7G

6T8

6uUs
SUBGT
6UTG
GVGGT .
6V7G
6WAaGT . ..
6WEGT . ..

.51.60
1.20

.83

.83

.83
i.2o
1.20
1.33
1.78
1.78
1.78
1.95
1.20
1.00

.90
1.33

.90
1.60
1.33
1.00
1.0
1.00
1.45

-
w
w

.90
1.00

ISBGGG
1978

12SFS5GT. .
125F7
125G7

iIndividuaity boxed—Standard factory gu;xran(ee

-
J l78PeA s31.05
024 .83
j oxs¢ .83
1ASGT .90
j a6 ... 1.80
1A7GT 1,00

I 183GT/
8016... 1.33
J esoT 1.10
166 .. 1.60
l 1C76 1.60
1D5GP 1.95
J 1o7c 1.60
1D8GT . 1,95
I 1F4 1.33
1F5G 1.33
J :cact 1.33
1666T 1.33
J 1xsc 1.60
156G 1.33
[ IR 1.60
1J6GT 1.60
I 1tna 1.33
1LCs 1.33
| BELE t.00
1P5GT 1.33
I 1aseT ... 1.33
1RS 1.00
B o:ss . .50
1T4 . 1.00
I 1vset 1.33
| T 1.33
243 ..... 1.60
l 2as ... 110
2A7 ..... 1.33
0 2es (0000 1.33
3ABGT 2.40
I 38771201 1033
I ce | 1.60
3Q5G6T 1.20
I asa . 1.00
3va ... .. 1.00
| [ 1.95
[] 9de .83
SVaG 1.20
[ B .83
SWaGT .83
I 5X4G .90
5Y3GT ... .68
g Sree .75
523 ..... .90
I s5Z4 . 1.33
cAs .60
[ &2 - 1.60
6AT 1.00
| oascT 1.00
6AB4 1.00
j saer 1.60
6ACSGT 1.a5
I &nCT 1.a8
6nG5 1.33
I 6AGT 1.60
6AHG 1.85
J onks 1.95
6AKE 1.20
I oo 1.00
6AL7GT .. 1.33
I 6AQS 1.00
6AQ6 .90
j srareT 1.20
6ARS 1.33
1.00
1 save s
6AUSGT 1.33
I crue . 1.00
GAVEG .75
I saxscT 68
6BA4AG 1.60
g sos 1.60
688CT 1,60
I c8r6 - 90
GBA7 1.20
68CS 1.00
1 cecy 1.10
GBE6 .90
I ssers 1.10
GBFG .83
l 6BG6G 2.40
6BHE 1,00
I &8s 1.00
GBNG 60
j seaseT 1.60
6C4 . .83
BCSGT -83
B sce 1.00
6C06 1.c0
| 1.00
6CDEG 3.00
l BDRG 1.60
GFSGT -83
J cfesT .83
6FBG 1.60
I 6G6G 1.33
GH4GT 1.33
6HG . .83
| B 83
6J5GT .78
§ oic 145
1 6J7G 1.00

-

PREMIER RADIO TUBE CO.

December, 1950

Fl lTE R co“ DE N sE Rs Very best brands. Fresh stock

450 Working Volts 150 Working Volts s e .
. N -F <
§—150 V ea. 23¢ e
B=H ea. 2%¢ | gg 50y ca. 23¢ 28-%2‘1&3!., \', Ea Rz
10—450 V .ea. 35¢ | {o—1s50 v ea, 23¢ Sprague type. . ... .. en. 47c
20—450 V ca. 47c¢ | 10-10—150 V ca. 29¢ | 25735350 V. zoo 10 V. .ea. 47c
30450 V 59 10-10-10—150 vV ca. 35¢ | 15-15-40-20—
€a.3%¢ | 15—150 v ea. 25¢c | 150 V-25 V. _ea. 35¢
=050 oy 20--150 V ca. 30c | 20-20—150 V-25 V.. | . .ea. 47¢
20-20—25 V.. ... .. _ea.35¢ 30—150 vV ca. 35c | 30-30-200—150 V-10 V__ea. 47¢
10-10450 V. ... ... ea.52c [ 10150V ea- 35¢ | 20-16-16—150 V _ea. 47c
20-20—450 V ..ca. 59¢ | 20-10—150 V. “ea. 35¢
10-19-10-20— gg_gg:igg ¥ _ca. 35¢ = ZSCSRhode Condcnsers
- -25 V ..ea. 59 3 .ca, 47¢ 8
350150 28 V. ea- 5% | 30-30—150 V ‘ca. 47c | 20-20—25 V 1 19¢
30-30—400 V- 35-35—150 V lea. d47c | 20-20-20—25 V. ... { ea.
350 v -ea. d7c | 4020150V ... ea. 47c | 30-50 V .
30-30-25400 V-25 V _ea.47c | 40-40—150 V ‘ea. 47¢ | 100—25 V .29¢ ca.

Output Transformers reriiceniir

VOLUME CONTROLS

10 or more Price

F" SDLS' B 0D 35"5’_ 47c¢ . VERY BEST BRANDS Each Each
F svs 6F6, 345, 3Q4, 354, 34 mcg. or 1 meg. nrllﬂmvg
osrva 41. 42 s|?5 qug a5, SLS 54‘ ca. with switch—long shaft 35‘ 42‘
2 wen aag et 35¢ 42c
UNIVERSAL OUTPUT TRANSFORMERS © e o e P
SPECIAL meg., long shatt, less switch . 19¢ 23c
1000 ohm = 19¢ 23¢
Up to 12 watts to any speaknr -
fwhilesthoylast) ; $ 1 = 1 8 Mlimcs Swith e jEhate. 5 e
1
World's Best Indoor TV Antenna IF TRANSFORMERS
A brautiful antenna which Is the ultimate In re- Standard Replacement 35¢
ception. highest signal gain, nothing to adjust. Regular size 455 Ke. =)o) ewewe L. Ca.
Midgct 455 Ke ea. 47¢

$4.78

List price $9- 95 Each
TV Antennas:

SPEAKERS Best Quality Alnico 5 PM

10 or morec Price

Hi-Low Conical with 3-ft. mast

$5.94

Each

Each

World’s Best Deluxe Conical

sinsnens 11 1

26

with 9-ft. mas! and heavy cast fittings. .. .10.74

300 ohm twin lead 8 52.94 . §3.23

1000 ft. rolls. .. .. $29.00 10° . i : KT

100 ft.rolls. . . ... ... .. ... .. .. .563.25 ;‘Z.PM te ol S S‘Xl 6.54 060

1 h w o. p ormecer .5

100 ft. of twin lead with any TV antenna 51.98 SPECIAL—6" PM Speakers, blg Alnico 5 magnet,
Ballast Tubes for AC-DC TV Sets .ea. .60 :nd';ﬂli’:fllo each, % g;
TV Discriminator Transtormers .ca. .83 Ll = -
TV Screen Filters with suctlon ) 10”... . 1.40 —

v Screen Filters with suctlon ) 107 140 | SPECIAL—CONDENSER KITS

VIDUALLY BOXED tor Kit of 50 BY-PASS CONDENSERS

highest re-sale value, 16° 3.06 very best, assorted sizes $1 -98

SELENIUM RECTIFIERS 95
Oscillator Coils for any 5-tube Ac-Dc. .. 23¢€ | Standard 100 mil. Ea. €
5pecial on No. 47, 44 and 51
Standard replacement crystal v
 cartridge £70- $1.96 100 Pilot Lights $4.74
YLON 1J CARTRIDGE 52 59 Box of 10. . 59¢

RED HOT VIBRATOR SPECIAL! PILOT LIGHTS —100 Bulbs . $5.88
Standard small size. 22" In helght (the Box of 10 Bulbs .65¢

popular small size). bright and shiny, $l -29 No. 40 No. 41 No. 46

Stock up while they last, all 4-prong cach

Universal Vibrators.

OCTAL SOCKETS wmovLpen. 10 tor 59¢

I-pIN N'IINItATUEEkS?CKETS 10 tor 53¢
6-FT. LINE CORDS n Miniature Sockets or <
Good Rubber with | Underwriters’ Ap- o) e el =S0LER 3
Der . $1.50 | I . $2.03 BY-PASS CONDENSERS S
100 Cond ted
TV PICTURE TUBE AL TR e BRI
-001 ‘se .0005
s Lol
o c
10BP4 ... .. $14.95 101 ,800 V. B¢ 500 mmt > 7€
.02 8¢ 250 mm¢( 600 V.
‘05 f 10¢ 100 mmf’ MICA
. 11c 50 mmt
BYPASS SPECIAL—SOLAR
12LP4 L 519'95 In lots of 25 or more. g0 ca. 11c

14BP4 . . . .. $22.95

16RP4 . .. .. $29.95

16TP4 ..... $29.95

.25 mfd. 600 V.. Less than 25 ca. 14¢
400-vOLY BY PASS CONDENSERS

NEI=OQEYy

.05 mfd. ea. Tc

2 mid, ca. Jc

.25 mfd. e ca. 12¢

-5 mfd. . .ca. 18¢
BUFFER CONDENSERS

.005 mifd. 1600 WV&

1008 mfd. 1600 WV ... .. .ea. 18¢

.01 mifd, 1600 WV
VARIABLE CONDENSERS

Tiwo-gang for superhct or TRF .ea, 83C

20 % deposit with order, balance COD.

$1.00 handling c¢harge for orders less than $5.00. All shipments

FoB Chicago Our parts and tubes are warranted to be 100 % replacements for the prototypes in the listings

above. Satisfaction Guaranteed.

"Your Tube Source Since 1926

www americanradiohistorv com

Kiinols residents add 2% sales tax.

Phone:
551 West Randoiph St.

Chicago 6, Il

ANdover 3-1590
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Z GEM OF THE SURPLYS

HAMS! BUY YOURSELF A GIFT WITH
THE MONEY YOU SAVE ON THESE SEN-
SATIONAL BARGAINS!

ASE-6 SCOPE INDICATOR: Coniplete with tube shield,
but less tubes. Good condiuonp PLUS FREE SSCKE’ ==
TIC el e - P - - - - - - - - ERAE e e
BCGOS INTERPHONE AMPLIFIER. See Aprii/50 Ra-
DIO NEWS for conversion dope. Has 2 raft of uses
BRAND NEW . .. ... ... oeeonssioaianann $3.95
MN-26C RECEIVER, Frequency 150-1500 ke. 28 V.

with control box, flex cables, azimuth indieator and

Especially hot for alrcraft or marine use, Mos
pnr?s brand new. SH RP' Only .......... $32.50
HS-23: hi-impedance. l]ra d. ............ $2.95
HS-30: used Bfn good cond. LOOI-(' Only........ 69¢

GOT A YEN FER CONDENSERS?
8x8 @ 800V ...
10 mid. @ €00 V...
5 x5 md. @ 400
1 mfd. @ 3000 V.

GE RELUCTANCE PICK.-UP

Give yer phonograph a new lease on llfe NEW. $1.55
BC223AX TRANSMITVE
Ya gotta move fast on this? 12 V. ixlput. 25 W output.
Terrif marlne xmtr. Complete with 3 tuning units—
2000-3000 ke.. 3000-4 500 kC., 4500-8000 ke. Plus
Tacks, ])lus SPARE PARTS BOX. plugs, tubes. New In
original box. B THE WHOLE DEAL. ..... $44.50
csxz MARINE RECEIVER

1500-18000 kes. 12 V or 110 V.

Exc(-llent €of (Ion WORTH DOUBLE THE PR%C(;ZO'
MEYAL CASES FOR BC375 TUNING UNITS
]85/\\7#): inches. Makes smart radio eal blnet

Exce!

'a won't belleve it but they’re only
59¢ ea.

CRADLE TYPE DESK PHONES
Absolutely no good for rocking baby to sleep but
wonderful for yackety- yackc?’ Got a ringer fn

ou

the base. Good eondition can get one for
OALY .. ..iiviceroaani e $8.9.
But unless you enjoy talking to yourself, ORDER
A PAIR fOF. 2 v v ocnrecrosqguonnnnanans

SIGNAL I.AMP
Pistol grip. 12 V. 6.8 Use it on your ear.
Or even on yor boat. Iaunch or yacht—you mumcr-ut'
NEW in original box. Only. ... . ........... 50
HEY! WE GOT A CARLOAD OF SPARE PART OR
BC375 TRANSMI'I"I‘ R AND COMMAND EQUIPMENT
TELL US YER NE]

UVNRMOTORS
DM-35: 12 V. input. 880 V. ou:put Like
new ..%$14.95

'\ .
PE-73: 24 V, lnplll; 1000 V “outy m NEW. 5.95
BD-77: 12 V. input. 00

Q'R/\ND NEW

PE-218 INVERTER: 28 V. input. 115 V.
ontput 1500 VA 380, 500 chcs Good
cond. ....,....... .. 17.95

METERS! TYTHE BEST BUYS IN THE BOOK!

0-3 VvDC 2 in round SI

0-13 \h\C in. round.
mllh T N R T PR

0-50 3 c M square Trlplet

0-25 MADC 2 in. round. West

0-30 .\IADC 2 in. square. Simpson

0-800 MADC 3 in. BQuare. Du Jur.
0-1 amp in. round. 2.
0-2 amp RF 2 in. round. Thermocoupie type 2.99

0-8 amp RF 2 in. vound. Westinghouse . 2.99
1 Mt \lO VEMENT with 0-10 scale. 2 in.
mund Hickok .......
CONTROL UNXT C-5B7APT 1 complete With
mil mo‘cmcnt with 0200 scale. Box
conuﬂns toggle s\witehes. control! knob,

panel light. et¢. all for only. .. ....... 4.50

ASB.3 RECEIVER
$500-550 me. Easlly converted to €itizen's band of 420
me ham band. Less tubes. Exceilent cond. $7.5
ALL FURPDSE 51‘c|.mzs

=W
o
ouun

»
s e
nonoDk
ovownunwn

WIRE
. 100 FT. REELS nf hook-up wlre.
mu]nple colored braid. PER
3 %,4 e ONDUCTOR WIRE. Heavily insulated.
52 ohm eoax cable. Per n -
72 ohm coax cable. Per f

CONTROL BOXES

C48 ARCS. VH‘I-‘
BC6802 for SCR
MN28 for \1026 Reteh
C-2 for the ARR-2
GP-7 NAVY TRANSMITTER
100 watt master osenl:n.or type. Can be used on any
freq. from 350-803%0 by uslnt Dmper rlug in tun
ing unit. Type 803 P: and built- V.
cycle power suppl a pair of 1616 recuﬂers
Comes with 3000- 'iza kc luninz unit.. .. ... $12.50
Additional Tuning Units. Ea.

ARC-5 OR 214 N 'I‘IU\NSMITTERS COMPLETE
$10.95

sed. excel. cond..
mcs. Used, excel, cond..
mes. Used. excel. cond.

ARC-5 OR 274-N RECEIVERS

Nt

1=
4
-5.
-3
-9.

=3 mics. For ship usc Euel cond. ...S2
1. cond.

Command Knobs for Rocv: ver. Ea.
MD'I/:\RC-S Plate Modulator. .
BC-458 Screen Modulator,........... f
274N ANTENNA RELAY BOX
Contains RF meter plus 30 mmid H. V. vac¢-

bomubn o
AnGENdanc

oy

these factors are well known to most
audio men and require no further dis-
cussion. One point that may be new
to some readers is that it is possible to
minimize the noise appearing in old
records by use of special noise sup-
pressing circuits.

Speakers

The quality of speakers is being con-
stantly improved. However, at the
present time, they appear to be the
limiting factor in the audio system.
High quality speakers are still essen-
tially dual units, a woofer and tweeter
combination. Sometimes they are
placed concentrically, while other man-
ufacturers prefer to supply them as
two separate units. The placement of
the speaker ih the cabinet or baffle is
quite important and beginners shouild
not attempt to design their own bass
reflex cabinets. The use of an infinite
baffle by placing the speaker in the
wall or large closet has proven very
satisfactory in many instances.

A corner-horn speaker has recently
appeared on the market and seems to
have some advantages. It utilizes the
walls of the room as part of the acous-
tical system and gives the impression
that the speaker is extremely large.
Excellent dispersion of sound has been
effected without breakup of high and
low frequencies, even though there are
two separate speakers.

A point that the reader might con-
sider is this. Is it possible to represent
a large symphony orchestra, which fills
an entire stage, by a single speaker,
which we run at high volume to get
the desired intensity? Perhaps we
should have a number of speakers set
in the wall to represent a large or-
chestra and in this way obtain a feel-
ing of realism in sound reproduction.
The author tried such a setup in the
Terminal sound room for a couple of
weeks and the consensus indicated that
this ‘system did have a desirable third
dimensional effect.

The improvements made in the sty-
lus, -magnetic cartridge, pickup arm,
equalizers, amplifiers, and speakers
have resulted in vastly more enjoyable
audio systems. Furthermore, the im-
provement has not only been effected
in quality but in price as well. Hence,
today it is possible to build an audio
system for less than 200 dollars, using
manufactured units, that compares
favorably with many 1500 dollar sets
of a few years ago.

uum cond. and relay. New in carton.... 2.25

COLUMBIA ELECTRONIC SALES

522 South San Pedro Street
LOS ANGELES 13, CALIFORNIA

"Oh, kiss me again. and again, and again!”
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Naval Communieations
(Continued from page 49)

a cluster of special non-directional
electric lamps, located near the ends
of the yardarm.

Additional devices used in visual
communications are pyrotechnics and
panels. Pyrotechnics are merely fire-
works of various types with special
meanings assigned to each type or
combination. The meanings may
change, but usually deal with distress
or emergency identification. Another
kind of pyrotechnic is the smoke gre-
nade, used to mark locations in the
water. Panels are strips of material
laid out on the ground to give in-
structions and information to aircraft.
The position of the panels in relation
to one another determines the mean-
ing of the message.

Sound
Sound in communication is em-
ployed in underwater signaling de-

vices. These devices can be used over
short distances t0 communicate with
submarines or surface vessels that
carry similar echo-ranging equipment.
Messages are sent by telegraph key.
Underwater sound transmissions are
slow, the range extremely limited, and
security from interception poor. Re-
liability of communication is subject
to variations in the temperature of the
water, the salt content, the depth, and
other conditions that affect the move-
ment of underwater sound waves.

Wire Systems

Wire communication systems em-
ployed by the Navy include cables,
landwire telegraph, telephone, and
teletype. The Naval Communication
Service does not own or operate
cables. Therefore, when such facilities
are required, the cables of commercial
companies or foreign governments
must be utilized. Landwire telegraph
—the sending of Morse Code over wire
—is now almost completely replaced
by the faster and more efficient tele-
type. The telephone, being convenient
and speedy, is, of course, especially
suitable for administrative traffic at
naval bases and shore stations.

The most widely used wire system
for communication between stations
ashore is teletype. The teletypewriter,
broadly speaking, is little more than
an electrically operated typewriter.
Teletype may be defined as “typewrit-
ing at a distance.” It is the most rapid
and accurate system of recorded wire
communication. Normal speed of
transmission is in the vicinity of 60
words-per-minute, but much higher
speeds are possible.

By operating a keyboard similar to
that of a typewriter, signals are pro-
duced that print characters in page
form, or on a tape. These characters
appear at both the sending and re-
ceiving stations. One teletypewnter
transmitting signals will actuate all
receiving machines connected to the
teletype system. For example, an op-
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THAT GOOD LOOKING OLD CONSOLE—
REPLACE THE OBSOLETE RADIO

with a modern, easily installed

ESPEY AM/FM CHASSIS

and your favorite console is ““right-up-to-date’

------1

Raled an excellent
instrument by Ameri-
ca's foremost elec-
fronic engineers. Ful-
ly licensed under
RCA ond Hazcltine
patents. The photo
shows the Espey
Model 511-B, sup-
plied ready to play.
Equipped with tubes,
antenna, speaker,
and all necessary
hardware for mount-
ing.

NEW FEATURES—Improved Frequency modulation circuit, driff
compensated * 12 tubes plus rectifier, electronic tuning eye
and pre-amplifier pick-up tubes » 4 dual purpose tubes
* High quality AM-FM reception ¢ Push-pull beam power
audio output 10 watts * Switch for easy changing to crystal
or variable reluctance pick-ups ¢ Multi-tap avdio output
transformer supplying 4—8-—500 ohms.

Makers of tine rad:os since 1928*

Write for literature RN
for complete specifi-
cations on Modef 511-B
and others.

lJ TEL. TRofalgar 9.7000

MANUFACTURING COMPANY, INC.

528 EAST 72nd STREET, NEW YORK 21. N, Y,

High score

every time with
“Safe Centers!”

In Basketboll there’s no better assurance of

victory than a lengthy lad jumping center . . .

and there is nothing that scores higher in radio,

TV and other electronic circuits than SELETRON

4 miniature rectifiers with “'Safe Center” plates.
7

When you specify SELETRON Selenivm
Rectifiers you eliminate arc-over danger,
short circuits and heating at the center
contact point. Assembly pressure, or pressure
applied in mounting the rectifier cannot affect
its performan<ce — o SELETRON feature
accomplished by deactivating the area of
the plate under the contact washer.

fhe millions of SELETRON Selenium Rectifiers
in satisfactory service as original equipment

in the products of leading manufacturers

are millions of reasons why you can specify
SELETRON and be safe!

Look for Howard W. Sam’'s Red 8ook
Suppléemont listing SELETRON

replacements . . _ and write for
Bulletin No. TN.2

JULULAA

={$el etronk=

= yuyuuy

SELETRON DIVISIiON

®RR RADIO RECEPTOR COMPANY. Inc. GR)

Siace 1922 In Radic sad Elecrronicy
Factaryi 08 Narth Sth 31, Braskiyn 11, N, Y. = Sales Dapartmant: 351 wast 1918 S0, Baw Yark (E. K. ¥,

December, 1950

magic
chemicals

WA_SCO cements o solvents e "No-slip”
“No-ox"" e ccil dope  “'Contactene”
“Walscolub B” » polishe: ¢ paints
lacquers e refinishing kits

special chemicals \

% WRITE FOR FREE ILLUSTRATED CATALOG

WALTER L. SCHOTT €0. sevesty wins.catit - cricass 6.,
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Service-Dealers :
DO A

*30,000

iTV BUSINESS

ON A

'*soo INVESTMENT!1

]
|Ge’r into the TELEVISION]

1BUSINESS in a BIG WAYI
|w1+h the TRANSVlSIONl
IFACTORY-AGENT PLAN!!

YOU GET—

« EXCLUSIVE
TERRITORY:

« SPECIAL PRICES!

to undersell competition 1|

« NO INVENTORY:

You work from our MILLION-DOLLAR |
INVENTORY.

Requirements:

B ®You must be a Radio-TV Technician
I (experienced only).

§ @ You must have a presentable location.

Write TODAY for complete
FACTORY-AGENT PLAN, to—

TRANSVISION, INC.

Dep'r RN, NEW ROCHELLE, N Yop
. e .

FIELD STRENGTH METER I
e A must for every TV Serviceman!
® Saves |/, the work.
® /mproves installations.

NEW LOW PRICE
| Model FSM-1, complete with tubes. .Net $79.50 [ ]
AN Transvision Prices are fair traded; sublect tol

lchnnus without notice.
l Mississlppi.

STRANSVISION, INC.1

g Dept. RN NEW ROCHELLE, N. Y. I

Prices 5% higher west of the
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| by radioteletype.

| erator transmitting from New York

to Boston has his message repeated,
letter by letter, in Boston as soon as
it is formed in New York. The same
occurs at all receiving stations tied
into the network.

One form of teletype operation is
called “simplex.” This provides trans-
mission in a single direction at a time.
Simultaneous flow of traffic in both
directions is provided by a second
method, “duplex.” By employing sep-
arate wires, carrying incoming and
outgoing signals, duplex can carry
nearly twice as much traffic as sim-
plex.

Special transmission devices, known
as tape relay equipment, enable mes-
sages to be relayed from one point to
another with a minimum of delay. A
combination of transmitter-distributor,
perforator, and printer gives the op-
erator the choice of messages printed
on a page, perforated on tape, or both.
An incoming message may be received
in page form for the record, and
punched on tape by the perforator at
the same time. The tape can be used
for further relay by feeding it into
the appropriate circuit transmitter-
distributor.

Teletypewriter System

Prior to 1940, Naval Communica-
tions within the continental limits of
the United States consisted of point-
to-point radio circuits and one landline
Morse telegraph circuit. Messages
which could not be handled by the
Navy's facilities were routed via com-
mercial communication companies. In
July 1940, a commercial teletype-
writer network was developed to serve
selected Naval activities. This became
known as the TWX System. The Navy
was charged at toll call rates, so much
for the first three minutes, and addi-
tional charges for overtime. As the
volume of messages increased, the cost
of communication soared. It became
mandatory in the interests of economy

that a private teletypewriter service |

be installed for the Navy, to supple-
ment TWX, and to serve activities
which were handling large numbers
of messages.

In May 1941, the first private Navy
teletypewriter circuit was inaugurated
between Washington and New London.
This became the nucleus of the present
extensive U. S. Naval Teletypewriter
System, which is commonly called the
NTX System. Primary relay stations
are located in five communication
centers, at Washington, San Francisco,
Honolulu, Guam, and Balboa. The
various Naval Districts tie into these
primary stations either by landwire or
Each continental
Naval District has a major relay sta-
tion and is connected to Washington
or San Francisco by direct wire cir-
cuits. Western districts channel traffic
to San Francisco, eastern districts'to
Washington. San Francisco and Wash-
ington are connected by landline tele-
type. Ships at sea and major relay
stations outside the continental limits
feed into the primary stations by
radioteletype, To provide complete

wwWw americanradiohistorv com

These three useful service kits put order
and system into your problem of having
the right condenser for the job . . . and
knowing where it is. One holds “GP"
Ceramicons; another holds Disc and
Plate Ceramicons; a third holds “NPO*
Zero Temperature Coefficient Cerami-
cons. A carefully planned assortment of
each prepares you for every ordinary
service job. The transparent plastic kits
give you @ constant knowledge of your
stock, maka it easy to put your fingers
on the condenser you want . . . and all
at no extrc cost to you.
Your jobber has them in stock.

Etectnonics Devcoion
ERIE RESISTOR CORP., ERIE. PA.

LONDON, ENGLAND « TORONTO, CANADA

SHOOTS TROUBLE |
FASTER! st

MONEY FOR YOU
ON JOB OR AT
SERVICE BENCH!

PRICE

$9.95

at distributor [
or postpaid,
direct. No

Signalette

MULTI-FREQUENCY GENERATOR

In radio servite work, time msans money. Locate
troubte faster, Bandle a much greater volume of work
with the SIGNALETTE. As a trouble shoeting tool.
SIGNALETTE has no equal. Merely plug in any
110 V. AC-DC line. start at speaker end of circuit
and trace back. stage by stagd, listening In set’s
speaker., Genceates RF, IF and AUDIO Frequencies,
2500 cycles to 20 Megacycles. Aisc used for Checks
on Sensmvlty “Gain, Peaking. Shielding. Tube test-
ing. Wt, 13 or. Fits pocket or toel kit. Satistac-
tion, or money back! See at your distributor or
order direct.

Clippard

DEPT A 1125 BANK STREET
CENCINNATI 14, OHIO
QUALIFIED JOBBERS WRITE, WIRE
FOR DETAILS.

Instrument
Laboratory, Inc.
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NTX coverage, minor and tributary
stations are set up at activities within
Naval Districts and at outside points,
when the traffic load warrants. TWX
(commercial) is still used where NTX
coverage is not justified.

The NTX and TWX systems link
district and sea frontier headquarters,
naval bases, ordnance plants, manu-
facturers, supply depots, and the count-
less other naval shore establishments
which supply and maintain the fleet.

Radioteletype

Navy Radioteletype, which applies
the teletype to radio transmission and
reception, is given the abbreviated
title RATT. Prior to the development
of RATT, teletype needed wire to con-
nect it with communication points.
Contact with ships at sea was limited
to radiotelephone or radiotelegraph.
At the present time, many warships
have radioteletype equipment; in the
future, radioteletype will handle the
bulk of communication traffic for all
ships in the Navy. A milestone in the
history of radioteletype is the sending
of messages to and from aircraft in
flight. This was made possible by de-
velopment of smaller and lighter
equipment.

Radioteletype is simply an ordinary
teletypewriter installation connected
by means of a converter to the radio
transmitting and receiving equipment.
When receiving, the converter changes
radio impulses into a form of elec-
trical energy which actuates the
teletype. When transmitting, the pro-
cedure is reversed. Teletype is so flex-
ible that wire and radio systems can
be combined as desired. This makes it
possible for Naval Communications to
span great areas of the globe with a
network using Teletype alone.

Radiotelephone

Although radioteletype and radio-
telegraph are the primary radio sys-
tems used in the Navy for long-dis-
tance work and for recorded commu-
nications, radiotelephone, or voice ra-
dio, is also extensively used. Its im-
portant advantages are speed and
ease of operation and adaptability to
lightweight portable equipment.

Voice radio is particularly valuable
for comparatively short-range com-
munication by aircraft and surface
ships. When a number of ships are in
company and time is a primary con-
sideration, voice radio often steps in
to replace visual methods. It is used
for walkie-talkie, for communications
between aircraft units, and in control
tower operations. Ship-to-shore as
well as tactical ship-to-ship communi-
cations are greatly aided by its use.
Small craft, such as district craft,
depend entirely on radiotelephone for
radio communication.

Faesimile-Radiophoto

Facsimile, or radiophoto, performs
the transmission of pictorial or graphic
information by wire or radio and re-
production of the material in its origi-
nal form at the receiving station. Navy
radiophoto facilities, operating as a

December, 19350

INCREASE YOUR

EARNING

POWER!

TRAIN FOR A RICH FUTURE IN RADIO-ELECTRONICS

36 courses in one . . . only $5 complete

Ghirardi’s famous 972-page
RADIO PHYSICS COURSE
book has given more radio-elec-
tronic beginners their start than
any other book or course! Dur-
ing the war, it was more widely
used in Signal Corps, Navy, etc.
training than any other radio
text—because it makes every-
thing so perfectly clear and
understandabfe. Contains
complete training covering every
phase of basic radio-electronics.

With today 3 compllcated cir-
cuits, you've really got to know
your stuff to get the good-paying
joba! Ghirardi’s 1300-page
MODERN RADIO SERVIC-
ING book teaches you basic,
professional service methods
from the bcginning. Tells how to
analyze any circuit and its com-
ponents; how to make prelimi-

A {amou-s
Ghirardi book

Over 300 pages make Basic Elec-
tricity easy to learn. Other sub-
jects range from Radio Trans-
mission to Receiving, Vacuum
Tubes, Detection, Amplifica-
tion, Photo Electric Cells, Short
‘Waves—a total of 36 basic train-
ing subjects. If broken into
lessons and sold as a course,
you'd regard this great book as
& bargain at $50 or more—yet
you buy it for only $5 complete,
Over 500 ijllustrations.

A famous
Ghirardi book

Don’t be a Screw-driver Mechanic!

LEARN MODERN, PROFESSIONAL SERVICE METHODS

nary trouble checks; how, when
and where to use test instru-
ments and to interpret their
readings in tracking down the
trouble—even how to start a
successful service business of
your own. 706 clear illustrations
and 723 self-test review ques-
tions make study casy. Only §$5
for the complete training.

GET INTO THE FAST-GROWING END OF SERVIOING

. « « Be o Television repcir and maintenance Specialist!

If you're looking for something different
—-something that not everybody and his
brother are studying—then here’s the
book for you! Based on what can be
earned at home from this big ELECTRIC
MOTOR REPAIR book, you can train
fcr profitable installation, service, repair

Save Time . . . Make More Money!

LEARN TO USE THE OSCILLOSCOPE FULLY!

Ao mperrin - vy
- ———
»0Qx

it
E =BR

Here’s the book that can pave your way
to real profits in the fastest-growing part
of the business, PRACTICAL TELE-
VISION SERVICINGI! It tells what to
do—exactly how to do it in installing
modern TV receivers and keeping them
working properly. It shows how television

There’s Good Pay in this Uncrowded Field

LEARN ELECTRIC MOTOR REPAIR!

and even complete armature rewinding of
practically any electric motor in common
use. You learn about electric motor con-
trol systems, tool Quick reference guides
show how to handle specific jobs. Practice
from it for 10 days at our risk! 560
over 900 special illustrations.

Not one radio-¢lectronic man in a dezen
really knows hoyv to use the oscilloscope
—and, if he did, he’d be worth a lot
more money! This great instrument
saves time, assures far greater efficency
on almost any electronic design or service
job. Learn how to use it and watch your

differs from radio, explains what mistakes
to avoid; outlines in clear, easily-under-
stood terms how to troubleshoot, diagnose
and repair television receiver troubles.
334 pages, over 230 helpful illustrations.
Only $4. Use coupon. Read it for 10 days
at owr riski

ages,
Only $5.

earnings soarl MO DERN OSCILLO-
SCOPES AND THEIR USES gets right
down to earth in explaining the entire
subject in a way you can easily under-
stand. Almost 400 illustrations make
things doubly clear. 326 pages. Price only
$6. Use coupon for 10-day offer.

ORDER NOW! 10-DAY MONEY-BACK GUARANTEE!
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MURRAY HlILL BOOKS,

INC., Dept. RN-120
232 Madison Avenuve, New York 16, N. Y.
Enclosed ind §............

RADIO PHYSICS COURSE
$5 ($5.50 outside U.S.A.)
O PRACTICAL TELEVISION SERVICING
$4 ($4.50 outside U.S.A.)

MODERN OSCILLOS(;OPES

$6 ($6.50 outside U.S.A

www.americanradiohistorv.com

Address
City,Zone, Btate. . ......ciciciciiinecscesastans «

for books checked; or (] send C.0O.D. for this amount plus postage
and I will pay postman. If books are not satisfactory, I will return them in 10 days and you guar-
antee to refund my money. (Cash only outside U.S.A.—same 10-day return privilege).
J MODERN RADIO SERVICING

$5 ($5.50 outside U.S.A.)
[ ELECTRIC MOTOR REPAIR

I
|
|
$5 ($5.50 outside U.S.A.) :
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the
CRAFTSMEN RC-10

HIGH FIDELITY
FM-AM TUNER

This new tuner wdas your |deu“j
It is the precisely engineere

answer to hundreds of questions
_ the solution to scores of
;:r'oblems o il w The ou!gro'wth of
countless suggestions we ve re-
ceived from you. Developed
from your ideas—and a few of
ours—the RC-10 retains every
feature of the famous RC-8. _And
it offers a host of innovations.
e Built-in pre-amplifier compen-
sated for reluctance pickups.
e Automatic Frequency Com.rol
entirely eliminates drift, sim-
lifies tuning.
. g microvolt sensitivity on both
FM and AM.

e 10 ke filter on AM eliminates

infer-station squeals. -

L and treble tone contro

fB:r“::oost, cut, or 20—-20,000
cycle flat response.
. RC-100A ultra-sen-

- :‘i“teive, custom TV with
built-in booster,

HEAR . . . the RC-2 high fidelity
amplifier. All units fin-
ished in chrome.

3 i jon—or send 504
wf“o'reiil‘:::c‘:;:l:::d schematics.
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function of the Naval Communication
Service, are maintained at Washing-
ton, San Francisco, Pearl Harbor, and
Guam. A basic operation of these units
is the daily exchange of weather maps.
They also provide a rapid method of
delivering photographs, Dblueprints,
and other material not suitable for
transmission by other standard means
of communication. The Navy is a par-
ticipant in the joint national facsimile
weather map network, which covers
the entire United States and connects
major air stations and weather cen-
trals. This network is composed of
facilities of the U. S. Air Force, Navy,
Weather Bureau, and a few commer-
cial stations. Mobile radiophoto units
provide for operation aboard ship or
at outlying points, as necessary to
meet special requirements.

Radiophoto transmission is an
important supplement to rapid com-
munications, providing a previously
unavailable method of handling pic-
torial—graphic intelligence. In com-
paring radiophoto with other advanced
communication systems, radioteletype
may be likened to typewriting, radio-
photo to the printing press, and tele-
vision to the motion picture.

| - 3 . 5 -
Navy Communication System

| It is clear from the preceding dis-

cussion that Naval Communications
provides all types of facilities, from
the most simple to the highly complex.
These versatile facilities enable local
commands to carry out in the most
eflicient manner whatever is the job
of the moment. In any military organ-
ization, however, there must be over-
all control and a means for getting
| the word to all elements of the forces
wherever located. Effective control of
our widespread naval forces is made
possible by the Navy Communication
System, which is an integrated net-
work providing basic communication
coverage on a world-wide scale.

The chief components of the Navy
Communication System ashore are the
Primary Communication Centers at
Washington, San Francisco, Honoluly,
Balboa, and Guam. These are the “big
five” of the system. The key station
of the entire Navy Communication
System is, of course, Washington.
From this point, radio circuits and
landlines tie together the entire Navy,
making it possible for the fleet to per-
form its tasks as a single unit. From
the radio standpoint, “Radio Wash-
ington” consists of several elements:
a central communication office located
in the Navy Department; a high power
transmitting station at Annapolis,
Maryland; a receiving and monitoring
station at Cheltenham, Maryland; and
a radio link transmitter and receiver
station at Arlington, Virginia.

To get messages to all units of the
Navy, a system of “broadcasts” is
used. The word “broadcast” was in-

| troduced to communications by the

Navy. This term is appropriate be-
cause messages are cast in all direc-
tions. Fleet Broadcast schedules are
the primary means of delivering traffic
to the fleet. The five major stations

wwwW americanradiohistorvy com

transmit by this method on predesig-
nated frequencies and schedules, ap-
propriate to reach all points. Messages
normally are transmitted “blind,” that
is, the ships do not use their trans-
mitters to acknowledge receipt of the
traffic. This insures security and
safety, since any “enemy” is deprived
of the opportunity to use direction
finding equipment in detecting the lo-
cation of fleet units. In addition to the
primary broadcasts, which require
very high power equipment, secondary
stations are set up at appropriate
points to provide local coverage for
small units operating in a local area.
In addition to these two types of
broadcasts, there are a number of
local, low-power transmitting facilities
operated in various areas to dissemi-
nate hydrographic and weather infor-
mation, and time signals.

Earlier descriptions of the Navy's
vast teletype and radioteletype point-
to-point circuits told how continental
shore stations are linked to overseas
points and to ships at sea. This com-
prehensive high-speed system handles
huge volumes of traflic. Manual radio-
telegraph also is used by ships to
contact shore stations, when other
facilities are not available.

The efficient and smooth operation
of Naval Communications requires
careful planning. Ashore, each Naval
District has its own communication
organization, supervised by the Dis-
trict Communication Officer. This of-
ficer draws up a communication plan
that provides for complete communi-
cations with ships, aircraft, and all
naval stations within his district. This
plan also furnishes direct channels to
the Navy Department, to other Naval
Districts, and to the communication
facilities of other military services.
District plans take special note of
measures to be taken in case of local
emergencies, such as storms, floods,
fires, and hurricanes, when normal
communication circuits may be dis-
rupted. Emergency planning makes
particular provision for the utilization
of the extensive Naval Reserve Com-
munication System. There are over 850
radio stations located at Naval Re-
serve activities throughout the United
States. Established primarily for the
training of communications personnel,
and located in practically every major
city and in hundreds of small com-
munities, these stations constitute a
valuable communication potential in
emergencies.

The seagoing counterpart of District
Communication Plans are Fleet Com-
munication Plans. These plans pre-
scribe radio and visual procedures to
be used by ships, and are drawn up to
meet any situations that may arise.

To achieve better service, prepared-
ness, and greater economy, Naval
Communications planning involves full
coordination with the Army and the
Air Force. Joint use of facilities, when-
ever practicable, results in economy
of men, material, and radio frequen-
cies. Employment of standard opera-
tive procedures and equipment by the
three services, further assists continu-
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G 1—13-CHANNEL
TELEVISION TUNER
For replacement or construction work. Capacity
type tuner with fine tuning control. Using 3—

616 tubes. Input for 300-ohm line. One of the
finest front ends ever built.

Eachs q pasins g wed $6.95 less tubes
6.50 each

VOLUME CONTROL STEAL

250,000 With switch—2 2" milled shaft
500,000 i 39¢ ea.

1 meg. lots of 10........ $3.72

2 meg. Asst.of 25...... . 8.74

Standard Type Replacement
Phono Cartridge

All New~-All Guaranteed
Type No. 1 will replace Shure W58A
Webster N10

Astatic L70

Price—only $1.85 ea. Lots of 10 $17.90

Type No. 2 will replace Shure W5S6A
Webster N10
Astatic L-72

Price—only $1.99 eq. Lots of 10 $18.90

CERAMICON CONDENSERS

Standard Manufacture
Kit of 100 most often used ceramicons—now
ONTY o oo ol htimia Wl W a1 M $4.95

GT TUBE CARTONS

Sturdy—Many Uses,
Box bulk tubes, spare parts, nuts and bolts.
$ .79 per 100
4.95 per 1000

KNOB ASSORTMENT

Incledes half push on and half set screw knobs.
All used often.
100 knobs only. . . ..v.. ..., $1.89

PM REPLACEMENT SPEAKERS
ALL NEW—ALL GUARANTEED

47 AInico V..t oviiieneneennnnnn. $1.19 ea.
57 Alnico V... .. n00000 500000600 1.29 ea.
6" Pin Cushion Alnico Vieoooun.... 1.69 ea.
6" Round AINico Vuovvurennenans 1.69 ea.
4x6" PM Alnico V... ........... 1.59 ea.
7" PM Pin Cushion Heavy Alnico V

Offset holes for auto replacement. 2.29 ea.
6x9” PM Heavy Alnico V.. ....... 2.29 ea
8" PM Heavy Alnico V... ........ 3.25 ea.
10” PM Heavy Alnico V... ....... 3.95 ea
127 PM Heavy Alnico Ve eeonn.onn 5.25 ea.

Decemhber, 19350

LARGE 14" or 16"
PICTURE FROM
YOUR 10’ or 12"
TELEVISION SET

Servicemen: Convert customers’ sets for extra

NOW!

profits! 90% of all conversions can be made by
use of the RAPARCO conversion kit.

Includes 14BP4 CR tube, 70° deflection yokes,
and attracrive lucite mask.

‘ Complete, only............ $32.95

IHIGHEST QUALITY TELEVISION
COMPONENTS
[ AT LOWEST PRICES YET!

New—All
anteed. All these parts are uvsed constantly in

Standard Manufacture—All Guar-

i repair or conversion work.

70" Deflection yoke—includes leads and re-
1115 ¢ N $3.50 ea.
60" Deflection yoke, ., ., ......., 2.25 eq
I Flyback transfermer for 122" set.. 2.75 ea
Flyback transformer for 16" set.... 3.50 ea.
14" Attractive Lucite Square Mask.. 3.95 ea.
18" Attractive Lucite Square Mask,. 4.50 ea.
Single Magnet Beam Bender....... <39 ea.
Double Magnet Beam Bender...... 73 ea
S00 MMFD 20KV.......0vuunn, 95 ea
500 MMFD 10KV.... ccvennn.. -69 ea

TV AUTOMATIC VOLTAGE
[ REGULATORS

| Keep yaur voltage stable. Remove that flicker |

from your television set. Yoltage change from 90
to 140 volts kept at 115 volts. Protects your TV
set and other electrical units from line changes.
Especially fine for rural areas.

Model RPA—
{ For use with units of 200 to 300 watls.
$2.00 List. YOUR COST.....vvvvunnns 80¢
Model RPB—

For vse with units of 300 to 375 watts.

$2.50 List. YOUR COST...vuuvnnn., $1.00 |
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OUTSTANDING VALUES NOW AVAILABLE

INDOOR
TELEVISION ANTENNA

Now TV reception without the outdoor antenna.
Effective range 20 to 25 miles from station, Ex-
cellent reception. Easily installed—takes 5 seg-
onds. Easily orientated. Heavy base—will not
tilt. Attractive. Friction clutch-type action on the
rods. Complete with lead in........... $2.49

Case-ldts of 25,4. . . gulrvn i Fydnnnd s 2.25

16” Rectanguvlar CR tube. Replaces 17TP4,
16RP4, 16XP4. Guaranteed. Standard Manu-

foctore ... ol o aki b hisws o arax $27.95 ea.
{ Must be shipped Railwoy Express or Truck)

C 7 Y2 Parallel 110 Volt Christmas Tree Lights
Imported. Five Assorted Colors.
Carton of 25. One color. ... ... o... $2.50

500 Lights. 5 Assorted calors. .. ... $59.50

CRESCENT CHANGERS
for the
RCA 45-R.P.M. System

A complete changer ready far installation or
attachment. Beautiful in appearance, built ta
I last under constant service.

Each changet comes complete with Crescent
“Rollway" mounting for custom installations.

| Price complete, . ....ovonn.. $8.59

Metal Base for RCA 45 R.P.M. changer—
Mahogany Hammerloid Finish.$1.00

' —

| Attractive, well-built ¢arrying case for above
changer. Leatherette covered. Brass fittings
$4.59 ca.

throughout. Limited quantity..,.....
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rFORfmZ‘a.-
'EARNINGS ... -

bewn

" RADIO-
ELECTRONICS o]

Train for Success in TELEVISION, RADIO,
RADAR and ELECTRONICS. Learn the
application of RADIO-ELECTRONICS to
Aviation, Petroleum Exploration and other
industries.

You learn on the finest equipment. You
build equipment. You may join Spartan’s
“Ham" Club. Many large organizations call
on Spartan regularly for graduates. Often,
students are hired months before graduation.

Spartan offers two complete, thorough
courses, preparing you for Federal Com-
munication Commission license tests—first
class radio telephone, second class radio
telegraph or class

“B" radio ama»spAR TA”

teur.
SCHOOL OF RADIO AND ELECTRONICS
TULSA, OKLAHOMA

COURON TODAY

Spartan School of Radio and Electronics
Tulsa, Oklahoma, Dept.RTN.12

Please send eomplete information,
Name _ R Age
Street City __ State

G. 1. Approved—Write Today

126

Write Today!
MAIL

1236—

SINGLE BAY

LEnos $18.95
DOUBLE BAY.... $8.32

1230—Double Bay Conical........ .58.69
1215—Swift Rig Folded Hi Folded Low . 4.88

1814—Economy Chimoey Mount. .. Dozen lots 1.20
1302 to 1306—Five El. Yagi any Lo Channel...12.38
1307 to 1313—Five El. Yagi any Hi Channel... 5.45
1219—Swift Rig Folded Hi Straight Lo. 4.47
2102—DeLuxe Indoor Antenna. . ... .. . 2.25
1860—Chimney Mount . ...... ....Dozen lots 1.40
1805—315" Mast Snap On Standoff. ... Per 100 4.00
1873—31%" Mast Standoff Insulator Wrap

Around. . .. s - ... 650/C
1872—4" Nail In Insulator—Ilots of 250. .. .. 025
1870—31%" Wood Screweye Insulator—lots of 250 .025
1228—Single Bay Conieal... ... ..., 4.
1231—Four Bay Conical.

Send for quantity prices and complate list
TELEVISION SUPPLY coO.

Box 213 Gracie Square Station
New York, N. Y.
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ing efforts toward maximum integra-
tion of military communications.

Aviation Communications

A close parallel can be drawn be-
tween the communication service re-
guired to support the operations of
naval aircraft and that required by
surface craft operations. In addition
to the communication channels of tac-
tical command, point-to-point flight
operations require continuous circuits,
fixed or mobile, between the point of
departure and destination; continuous
air-surface communication enroute;
and reliable aids to navigation.

Similar functional communications
apply to ships and aircraft, since both
are mobile naval units with responsi-
bility to operational commanders, with
comparable ranges of operation, and
need for full operating area coverage,
Both have need for fixed circuits to
provide command and supporting func-
tions,  Air-ground channels parallel
ship-shore channel functions, with
added air-surface ship channels being
provided in the case of air operations
with the fleet. Worthy of note is the
mutual interdependence between in-
stallations provided for communication
and for navigational purposes, voice
transmissions being normally made
over most radio aids to navigation,
and normal radio channels being used
on occasion for direction-finding pur-
poses.

The preponderance of aeronautical
communication is accomplished by
voice radio, operated by the pilot, ex-
cept when planes are at such distances
from base as to necessitate radiotele-
graph transmissions. Flashing light
signals are useful between aircraft
and surface craft under conditions
where the use of radio is undesirable
or impossible.

Communication Personnel

No matter how excellent the com-
munication system, its effectiveness is
no greater than the people who man it.
That is why, in Naval Communica-
tions as in every other field, personnel
is the most important factor. The
Navy, in maintaining its Naval Com-
munication Service, has a continuing
need for both operational and tech-
nical personnel. The manual radiotele-

| graph operator, thé wireline expert,

the electronics technician, each finds
an important job awaiting him.

The Future

In the past twenty years, tremen-
dous strides have been made in the
technological fields of communications.
With faster ships, faster airplanes,
and increased tempo in all fields, no
communications organization can rest
on its laurels. Continuing research has
a prime objective of devising faster
and more reliable means of communi-
cations. Naval Communications in the
future, as in the past, will be quick to
recognize new systems and techniques
and to apply them wherever feasible,
at all times working toward more re-
liable, secure, rapid and flexible
communications. -0~
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We agree that it's hard 1o believe,
but bhere it is in the amazing new

F-A-S AUDIO SYSTEM

NE expert after another has
listened to the FAS Audio Sys-
tem and summarized its performance
as the greatest advance in sound re-
production since the days when head-
phones and mechanical phonographs
were superseded by loudspeakers and
electrical pickups.

More than five years were spent on
perfecting the basis of this system by the
inventor, E. T. Flewelling. He has this
to say about it: “l have never made
any claims for this system, because
audio reproduction is something very
personal to each listener. However,
some five hundred experts have listened
to installations of this design, and all
agree that it is the most realistic and

enjoyable reproduction they have ever
heard.”

Here are typical comments (with
explanatory notes) made by those who
have listened to the original test instal-
lation, but were not given technical
information on its design:

BROADCAST ENGINEER: “You must
use 150 watts at the low frequency end
to get such a tremendous effect from
the drums!” (Nominal output is less
than 5 watts)

AUDIO CONSULTANT: “I’'m satisfied
that the only speakers in this room are
the 8-in. and tweeter speakers set up on
plain baflles, but it’s impossible for
them to deliver the quality that T am
hearing!” (There’s more to the FAS
than meets the eye)

MUSIC CRITIC:“] can feel the vibra-
tion from low organ notes, just as I do
in the big churches!” (Yes, that’s
quite true, even down to 32-ft. pipes)
“And I still feel those low notes with
the volume down almost to the limit of

audibility!” (True again. There’s a
feeling of vibration in the air, and in
the floor, too)

AUDIO ENGINEER: “It sounds to me
as if you have invented a new type of
speaker with a flat efficiency character-
istic down to 27 cycles, or an amplifier
which increases enormously in output
at the low end. But you tell me that
you are using only a pair of 6L6%!”
(Only conventional, low-priced speak-
ers are used, and standard audio com-
ponents)

VIOLINIST: “This is the first time I
have heard reproduction when I could
distinguish between a vielin and a
viola!” (That realism, plus a truly

amazing presence effect, are character-
istic of the FAS)

RADIO MANUFACTURER: “This is
luxury performance. Few people can
afford such installations!” (The cost
is as surprisingly low as quality is

high)

ORCHESTRA CONDUCTOR: “I have
always tired quickly of listening to
radio and phonograph music, but I
have listened to this all evening!”

(There seems to be no fatigue-factor
in the FAS)

CUSTOM DESIGNER: “I can sell any
number of jobs like this. How long
before I'll be able to get the parts
necessary?” (They are available now
from any parts jobber.)

Here’s how you can find out all the
things that those people weren’t told
when they listened to the FAS:

The details of the FAS system are
now being released in a series of ex-
clusive articles in FM-TV Magazine.

FM-TV MAGAZINE

Published by Milton B. Sleeper

Radio Building

December, 1930

Great Barrington

Massachusetts

wwWWwW americanradiohistorv com

Our own Fowler-Allison-Sleeper group
spent six months on final checks of
the design and performance of the
equipment revealed in this series.

We do not hesitate to promise that
you will find these articles on the FAS
method of radio and phonograph re-
production the most intriguing and
challenging ever written on any audio
subject.

They present an entirely new con-
cept of audio quality, based on speaker
sound-power output, with revolution-
ary possibilities for designing custom
installations, Most striking of all, you
will learn how to get full 20.cycle
response from a speaker that people
can’t see or locate!

GET COMPLETE DATA

The first article of this series de-
scribes the amplifier, operating with a
radio tuner and either a crystal or
reluctance pickup. The second reveals
the amazing speaker system, and ex-
plains the construction of the crossover
network. In the third, you will find
data on the use of standard amplifiers
for driving the FAS speakers. Subse-
quent articles will show special-purpose
modifications, and completely new
types of custom installations.

Because FM-TV Magazine is sold
only by subscription, our supply of
extra, single copies is very limited.
Accordingly, since you will want the
complete series, we urge that you enter
a year’s subscription to start immedi-
ately. The first issue will be worth
the subscription price!

FM-TV MAGATZINE
Radio Building
Great Barrington, Mass.

Please enter my subscription to start with the
first article on the FAS Audio System, so that
I will have the complete series. 1 enclose:

0 $3.00 for 1 year (12 issues)
0 6.00 for 3 years (36 issues)
YOU SAVE $3.00

NAME e s e——— v So—

Address ...
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MERIT

€ 1924 —FLNE RADIO PARTS

/]

FREE!
MERIT TV
!!REPL” GU‘DE

MAY 1950 ISSUE

63 MANUFACTURERS
575 MODELS
MOST COMPLETE
UP-TO-DATE LISTING

Get this easy-to-use, time-
saving guide to exact re-
placements for all popular
television receivers. Simpli-
fies servicing, cuts repair-
bench time. Worite us today
for your free copy!

WATCH FOR Merit's
future issues of the
TV "Repl" Guide

USE MERIT TV!

€ SOURCE FOR
ol TV Tope-Me-hed Compe

Vertical Optputs. Facus Coih.
Oafociian Yohes, Fiybetht
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=—=""14437 NORTH CLARK ST., CHICAGO 40. ILL. l
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was the riddle of television serv-
ice. Would the radio service in-
dustry eventually take over and han-
le television servicing? Or would it
demand an entirely new type of serv-
| ice business expressly designed to
| handle the peculiar service require-
ments of this new medium of enter-
tainment in a manner that would keep
the public happy with their sight and
sound receivers?

Those were the questions of three
years ago. What is the over-all tele-
vision servicing situation today?

While it is still too early to say
that a definite business pattern for
rendering successful and satisfactory
television service has been established,
the trends that will eventually deter-
| mine the character of that pattern be-
i come clearer every day. It is obvious
| that this is one service industry whose
| future will be largely molded by the

users of its products. John Q. Public

has clearly demonstrated that he
wants reliable, eflicient television serv-
ice—not cheap service—and he is

showing that he will play an im-
| portant role in the creation of the

kind of television servicing industry

| THE early enigma of television

dustry News

4

ﬂ
st Wi

el

v e

AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

A new series deveted to the service industry.
Answers to your many problemns will be covered.

that he will support. He is throwing
his weight around in quarters where
it receives immediate attention by
the pressures he is already applying
through the Better Business Bureaus
in practically every city where tele-
casting stations are located.

It is obvious that the acceptable
audio deficiencies of AM radio that
kept the public apathetic about the
quality of service on aural receivers
cannot and will not be tolerated in
TV receivers. The ears of the general
public were never critical about sound
reproduction. But the eyes are stick-
lers for picture perfection. When a set
is adjusted or repaired the picture
must be good—or else.

This one factor alone, with the pic-
ture tube as a vigilant detective re-
vealing servicing inefficiencies, will
stimulate a capable, efficient, business-
like service dealership and provide
an effective deterrent against the
ruinous price competition of neigh-
borhood screwdriver mechanics and
“‘electronic do-gooders.”

We have already seen that when a
family becomes telévision conscious
the family life is readjusted to the
schedule of video programs. And the

Ed Noll's discussion of antenna types is of special interest to this attentive audience in
| Reading. Pa.. most of whom are service shop operators who have an antenna problem

to solve on every television receiver installation.

The equipment visible on the lec

turer's table was used in the television servicing demonstration that was given as «

part of the “Radio-TV Service Industry Day” program.

The complete schedule of

lectures and demonstrations was presented in Reading by the Television Technicians
Lecture Bureau under the sponsorship of the George D. Baroey Co. stores in that area.
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E|ilver & Mica Condensers
Ceranicon Condensers
Reslstors % & 1W......
Wire wound resistors in-
cluding adjustable and
tapped ........o0i0000e 12!01-
Rotary Switches G for
Grid & Pl 'l\lhe Caps Asst. 35 for
Coll Forms Asst,
Knobs Asst. ...
Fuseg Asst, .....000..
Spaghetti Sleeving Asst..
Bolder Lugs

DELUXE
AC-DC
RADIO KIT

High quality
standard
production
line RADIO
in kit form
with com-
plete instructions. No
other advertised kit,
regardless of price,
offers these features.
2 Iron Core IF.
transformers. Pole-
thylene insulated
edgewlse-wound an -
tenna loop. 2 gang
condenser. Tubes [n-
clude 12ATH, 1213A6,
12BE6, 50B5,
85W4.
Broadeast Band from
550 1o 1700 KC. Kit
is _$8.75 or 2 for
§17.00. Assembled.
tired and tested. ${2.95 or 2 for $25.00.
Transvigsion 7" television kits complete
with everything but cabinet, regular
wholesale price, $149.50.
Your special bargaln price....... $69.95

A BETTER
RAT TRAP

(Or From Blind Mice
to Electric Eyes)

We offer a limited qu:m-
tity of sensltive photoee
ampllficrs complete ul'.h
tubes, including the pho-
toecell. C5C  Were Erm
of un, ingenlous r.t
mnnufm:turod by ¢l

Opticai Com n; ol‘
Hochcnter. N. p;]ory use
ln flour and I‘eu.-d mllls,

.. all over the world,
ln killlng tats. This was
done when the rodents in-
terrurted a light I,
setting off a mechnnlsm
which electrocu them.

‘These nmplifiers are useful
for traffic counting, check-
ction
rarage
doors, for burglar alarms,
for Amoke détectors on
chimneys or fire alarms,
for turning on street 1i; hts
ot dusk; and many other
upplications,

Super Special, completely
wired—%$9.95. Kit Form—
56.95.

MICA CONDENSERS
100 nwsortnd mica eondensers, spécial

December, 1950

and|
Receives|™

HEAT GUN

Streamlined pistol grip heat =
gun in vivid red housing, &
that delivers a Dowerful 20 =

ic }t. per minute biast of hot
air at 160° Fahrenbeit. a1y
blowers have small fan motors, but
this has a lifetime-lubricated AC-
DC motor of the rugsed vacuum cleaner type,
that Droduces a hurricane of either hot or cold
air. Perfect for hlowing out dirt or dust, dry-
ing owt ignition Bystems, warming up car-
buretors, drying paint. thawing out radiators.
ete. Warning: —Keep this away from your wife,
or she will be using it toe dry her hair be-
cause it will do it In haif the time of her or-
dinary hair dryer, to say nothing of her using
it to dry stockings or clothing. or defrost the
refrigerator instantiy. Only $12.95. Satisfac-
tion guaranteed or money refunded if returned
prepald within 5 days.

Drillmaster Electric Drill

A Terrific Christmas Gift,
¢ {But our stock won't last
until Christmas.)

Pistol Grip electric drill, ideal for hobbyists.
Complete with sander, buffer, grinding mhegel;s
ete.

dmirnl Record Changers In metal cabinet.

Tlay 12-107 or 10-I2” records. Latest high
output featherweight Shure Crystal cartridge.
Free removable permanent needle. Original
factory carton. Worth double cur Dprice of
$19.95 complete.

Mike with

War

Surplus
Push-to- Headphones
Talk $ 1 50 per
— pair

Switch
$0.98

Guaranteed in
Good Gondition

| SENSATIONAL VALUE IN'
AC-DC POCKET TESTER

This analyzer, featuring a sensitive repulslon
tyre meter boused in a bakelite cage. repre-
sents the culmination of 15 years® achievement
in the instrument field by a large company
speclalizing in electronic test equipment.
specifications of the AC-DC )
Voit-Obm-Milliammeter:
AC Volts—0.25, 50, 125, 250
DC Volts—0.25, 50, 125, 250
Milllamperes AC—0 to 50
DC Mlllhunnereq—o to 50
hims Ful] Seale—

Obms leo&‘ 5cale—

Total Price, prepnl%_ any-

where in the USAa—
$7.00. _Similar DC
Meter, lacking the AC

operared ranges of above,
$£5.50 Dbrepaid.

Super Special Condenser Bargains
40, 20, 20 MFD-~150W ¢ondensers with com-
mon negative—585¢ or 10 for $5.00.

20. 26 MFD-—150W. plug in condensecrs, 40c
or 10 for $3.50,

8 MFD 475 W.V. Tubulars 35¢ or 10 for $2.90.
16 MlD 475 W.V, Tubulars 55¢ or 10 for $3.90.
Tubulars 60c or 10 for $4.20.

8 MFD 475 W.V. Screw neck cans 650 or 10
for $5.50.

}gr \sﬂ-'ls)o 350 W.V. Screw neck cens 65¢ or 10
112) MFD 450 W.V. Twist Jug 35¢ or §0 for
10+10 MFD 450 W.V. Twist Tug 60c or 10 for
10+1a MFD 430 W.V. Twist Lug 70¢ or 10 for

§0+920 MFD 450 W.V, Twist Lug 80c or 10 for

Genesee St., Dept. [THFA

Multi-Range Model 458 AC-DC Volf Ohm-
Milliammeter with Output Ranges
Specifications:

Volts DC: 0-5/10/50/100 /500 /2000-1000

Olims _per

volt
Vi C: 0»12u/20ll2ullu°/250/1250
Milllamperes DC: / 10/100
Milliumperes AC: 0-2.3 /25/250
Ohms Full Seale: 1000/200.000
/2,000,000
Ohms Center Scale: 50/2250/
22,5 00
Output: -5 to +55 Deeibels
'nus versntne inc.l.rumem has
arge rectangular meter
“Ilh two-tanc nlumlnum scale,
set at a 45° angle, to facilitate
greater reading e as e, Welded
stee! finished In brown
mumplicrs are
per-

. Furnished with test lemls
ghinplgg wejght 8 1bs. Special

WE CAN MAKE IMMEDIATE DELIVERY
ON THE FOLLOWING TUBE TYPES IN
REASONAELE QUANTITIES
12AT6 .$0.90
12SL7. 40

8 11l 105
1H7L7.. 2.34
Many of the abovo are JAN tubes. Manufae.
turers Quantities on some of the above. No

prica reduction while present shortage lasts.

HOM WORKSHO® AT
BARGAIN PRICE. Accurate
and precise 2 speed guar-
anteed hobby lathe, the
essential machine for the
home workshap. ly
enough for light produe-
tion work or factory stand-
by ser\ ice. Supplied with
56" of belting for con-
necting to any avallable
¢lectric motor
take-offs

Linsrs Te Yeu

RoMs BUFFALO Rabio SuppLY
CHRISTMAS GIFT SUGGESTIONS

Musical Instrument or
Contact Microphones

Battery Case
and Connec-
tor to attach to amy radlo: AC, DC. or
battery portable. Tremendous amplifi-
cation up to the full volume output of
the radio or sound system used. Perfect
for watch or clock repair diagnosls, die-
sel engine injector adjustment, gasciine
engine trouble shooting. or for use on
any musical instrument with  dance
band_or orcheéstrz. Worth $30.00. Your
cost $4.95.

COMPRESSED AIR

Portahle Alr Com-
Pressor und storai.
Ruggedly

INSTANTLY
ANYWHERE

bunt. Best  Mates
rials. Lifetime lu-
rical ball- -

on connecting

design forever eilim-

inatcs  valve trou

ble, the most com-

mon fault in air

'.‘0“’1!%'0550!' .

PATENTED unique

nir  intake system

increascs efMciency

tremendously so0

that alr output is

wch greater than that from larger com-
ressors powered by heavier motors. De-
tvers approximately 3500 cu. inches of
air per minute &t maintained pressureé of
30 5., or will inflate a O truck
tire in lesa than onc minute. Complete
with 100 lb, gauge, Finger-tip adjust
ment allowes setting of output pressure

at any value, “hich wlll automnucntly
be maintained. Vor ki 4 H.T',
motor. Useful fer sprayln palnL. lac
quer, disinfeetant, Insecticide. anneallng
or brazing with mnaturat gas, lnﬂntlmé
Ures, cte.” Price $14. Eo)pasre {)repnl
anywhere in the Mcle com-

letely adjustable e
gomplete with 12 ft. of 16’0 18 u{e“ed

hardencd tool steel jaws,
* electric furnace

hi
speed indinz wheel,
cotton buffing “whecl and
a large supply of min
compound, and a 4” steel
wire serateh brush. Your
cost $6.00. Sole @ t
agent. Distributor n-

quirles invited.

“THE BIGGEST
SHOW ON EARTH”

9-foot by 7-foot picture

Compact—Self Contained—Portable

For Theaters—Auditoriums—Churches
—Institutions—Hospitals

Imagine Clear, Bright, Steady TV with
figures on the screen—

AS LARGE AS LIFE!!!

Picture can be regulated in size from
b to 43 square feet.

Colonial Vision Master projecfion| 5

model TV has 39 tubes, is complete

with all accessories, including movie

screen, and is fully guaranteed,
Regqular price $2195.00
Special Nef—$795 00

Bright Star

"*Flashlights of Tomorrow"*

8 bheautiful unbreakable plastle 2 coll
flashlights on colorful display card with
12 frec batterles.  Flashlights  alone
;vzr;h $9.00. Your cost for this bargain

www americanradiohistorv com

or power | hase, only S7. 15 with pint container,
Also included in
t.hi! unbv.-llunble oﬂor are also prepald.
s
drlll chuck with specln y TRANSFORMERS

AUTO-TRANSFORMER_Steps ug 110v, o
steps down 220v to 110v—

FiL. TRANSF.: 8.3v. l Amp—51 00' Unl-
\ersnl Rr:lb—d

. rid.
Plnto to P.P. 5-=T9c}
Class AB or B. P.P. inputs.~
Midget Output for AC-DC scts—
¢: MIKE TRANSFORMER_ for T-17
shun,- mh.-mphonc similar to UTC ouncer
{g 2.00 . st.'mcor SB or DB mike to
line or prid—S1.
POWER 'I'RANSF'ORMERS—H:AH‘.!hc"
110V, 60 cy. Centerl.npgod HV wind n,.
S&scll‘l}:zelmer 2.5 or 6.3V filament when

l-‘or 4.5 tube se!s—GJOV QOM,\. 5%
2 or 6.3 .$1.75

1.%0
For 0 7 tube eeg-»—euv. .:OM . 5
& 2.5 or . 2.35
For T B hlbe sets—TOOV O'M
3.00
T B hlbo !L‘Lﬂ—TOOV TOMA, 5V
& 6.3 (25 Cycles). . .......... 4.50
For 8-9 tube set.s—'roov DOMA.
GV.3A, 2.5V-3.5A, 2.5-10.5 . 3.50
For 9:11 tube sets-'roov JV &
6.3V-4A L ...... . 3.50
ur 0-15 tube sets—GOOV. luOMl\
G A ey 4.00
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VEE-D-X Stacked Yagi

VEE-D-X Copical
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trends indicate that video families will |

have the telephone number of their
TV service dealer or contractor at the
top of their “emergency call” lists,

| The governing factor in their selec-
| tion of a television technician will not

be price. It will be based on the speed,

| guality, and efficiency of the services

rendered.

An analysis of hundreds of com-
plaints about video service shows that
such complaints don't arise. because
the customer feels that he was over-
charged but because he feels that the
technician failed to adjust or repair
the receiver satisfactorily.

Public consciousness of the need for
reliable television service is reflected
in an excellent article in the October
issue of “BETTER HOMES AND
GARDENS” magazine under the title,
“Look Out for Television Tinkerers.”
This article points up the important
policing function that could be per-
formed by a national organization of
independent service contractors and
service dealers patterned after the
successful contractor organizations
now operating in Chicago, Philadel-
phia, Boston, Los Angeles, and many
other Cities. Members of these organ-
izations adhere to a very strict code
of ethics in the conduct of their busi-

| nesses. Customer satisfaction with the

members’ services has been so satis-
factory that in several cities the Bet-
ter Business Bureaus have turned to
these organizations to check user com-
plaints and to help weed out the
racketeers in television servicing.

The importance of a “good general
press” to well-managed, honestly-
operated service businesses was quick-
ly and dramatically demonstrated as
soon as this issue of “BETTER
HOMES AND GARDENS” reached its
readers.

The telephone of Paul V. Forte, ex-
ecutive secretary of the Television
Contractors Association of Philadel-
phia,—one of the organizations named
in the article—was kept busy by tele-
vision owners requesting the name of
some member of TCA who could fix
their receivers. In every case, these
people had bheen “stuck” by some so-
called television service company,
usually selected at random from the
telephone directory by the customer.

Typical of the “gypery” that was
being practiced was the experience

| described by one customer who phoned

for a TCA contractor. She had picked
the name of a television service com-
pany from the telephone directory and
phoned to ask whether they could send
a man out to adjust her receiver on
one channel that was giving her trou-
ble. The service company informed
her that there would be a five dollar

| service charge for the call and she

said that was all right. The next day
a technician called at her home,
switched the receiver to several chan-
nels and observed it briefly on the de-

| The Improved 1951

onccilone

“just like

bein 2
Model 1401 g there

s Equalization conforms to NAB recom-
mended standards e Extended frequency
response—40 t¢ 15,000 c.p.s. = 2dh o
Tape noise down to random level » More
powerful drive motor « Improved braking
system o Monitors directfy from tape
while recording « Plays up to 10%” NAB
reels o Write for Bulletin No. 102.

$3450(l

USER'S NET COST

MODEL NO. 1401—Complete
for console installation, with
dual track heads..........
Manufactured by

Berlant Associates

4917 W. Jefterson Boulevard
Los Angeles 16, Califcrnia

The

BROOK
High Quality

(s, Model 10C3.30 walts)
Also available: AModel 12A43-10 walls.

l All Low [~ Finest Audio Quality
Mu you ever listened to
Triodes Minus
i Plus Listening Fatigue
| Brook Plus
| made = High Quality at.
| Transformers extremely low volume
| Plus Plus
Brook's High quality at
own k the full loudness of
Circuits .. a band or symphony

“You can belicve your ears when you
listen with a Brook Audic Amplifier’”

Write TODAY for FREE Technical Bulletin
and Detatled Distortion Analysis

fective channel. Then he turned off |

the set. “The trouble is in your an-
tenna,” he said. “We don't work on
antennas so you will have to call an
installation company.” He wouldn't

www americanradiohistorvy com

' BROOK ELECTRONICS, nc.

Dept. RL-O, 34 DeHart Place « Elizabeth, N. J.

RADIO & TELEVISION NEWS
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age measuring device to W. R. Brown,
chairman of Elecironics Technicians. Asso-
ciation of Toledo, Ohio. and several other
service shop operators of that city. Mr.
Saunders has pioneered many ideas for
improving the efficiency of television serv-
icing and is explaining these new methods
to technicians «attending his Television
Technicians Lecture Bureau speeches.

|
Al Saunders explains use of a high volt- l

recommend an installation company,

collected his five dollar “service
charge” and left.
These service racketeers can be

weeded out through the combined ef-
forts of the competent independent
service dealers and contractors in co-
operation with other segments of the
radio-television industry. However, the
independent service contractor or
dealer must be willing to relinquish
some of his “rugged individualism” in
working in an association for the im-
provement of his business.

Since the successful operation of a
television service business depends
more on the management ability of the
owner rather than on his individual
technical knowledge or skills, there is
a decided movement among compe-
tent television service dealers and con-
tractors in all sections of the country
to join in a concerted effort to im-
prove the efficiency and effectiveness
of independent TV service.

Aside from the inherently dishonest
men who jumped into the television
service contracting business to pick
some “fast money” without any
thought of building a business or ren-
dering honest service for the contract
dollars they received, most failures in
the television servicing business are
caused by mismanagement or by a
complete lack of management ability
on the part of the owner. The major
factors in mismanagement leading to
failure fall into three categories:

1. Over-expansion. Requirements
for capital investment in trucks, in-
stallation equipment and supplies,
shop equipment and replacement parts
were met by using the contract
monies that should have been escrowed
for payroll and supply needs in ful-
filling the 12-month terms of the con-
tract agreements. These organizations
ran into financial difficulties almost
immediately when their volume of new
contracts tapered off.

Many operators, particularly expe- ;
rienced radio service dealers, whose
organizations rapidly mushroomed to
an unwieldy size, saved their busi-
nesses by curtailing their operations
and accepting only enough service and |

December, 1950

AMAZING
Amu;atic

SELF-CHARGING
PORTABLE
RADIO

1949 and 1950
FORD AUTO RADIOS

List Price.......... s 5495

Each auto radio is specifically designed to fit all 1949 and 1950 cars shown above and all in-

corporate the same outstanding features. .

1949 and 1950

List Price. sspsotpccccceon

PLYMOUTH-DODGE RADIOS :

$5495 List Price ..,

1949 and 1950
CHEYROLET RADIOS

ceevne... 85493

CUSTOM-BUILT RADIC

1948-49-50 HUDSON
....... $54.95

ATTRACTIVE DISCOUNTS
TO DEALERS

UNIVERSAL MOUNT
AUTO RADIOS
X-50 cvnviieee. 0e..534.95
M-90 .. $39.95

. Six-tube superheterodyne. Six-volt storage bat-
tery operation. Two dual-purpose tubes. Eight-tube performance. Installation in a few minutes.
Three-gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent mag-
net dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 lbs.

SPECIALS The ONLY ., . ROUND PANEL METERS

@ R5 /ARN-T Radio Compass Re- 5 " 0-5 RF Amps—Westing  3%"  $4.50

colver W /tubes.” Used. cxeel SELF-CHARGING 0-300 MA DC—Simpson 2% 375
............. - o

o HC-4330 Radio’ Compnss Re. Portable 2—[3]050 M:[I;g_x!estﬂnz " 2% 375

cl.‘lver w/tubes, Uscd.sgxccl 50 MA Shunt E= el ‘3%. 325
............. \

[ Glbxmn Girl Distress Trans- 0-50 Amps DC—Weston 317 475

L L o i 0-100 Amps DC—Hoyt 3¢ 350
ach .

e Gibsén' Girl i lncludo'; 3 0-3 vaits DC—Sun 2 13
balloons w / ro, generators, P J -
kite. lamp. 'gm-. New.$8.95 0-2500 Yoits DC—Simpson g A

with Multiplier d
! . B
fearaco) L MR ey || REAA ST R
2X.25MFD 00 VDG s 30 5 25 e 10-0+GDB—WeElon Mgi’é;s e
2X.25M < s . - 5 Tubes Plus Rectifier @ 3 Gang PORTABLE
INED 389 VBE 35 s Cordenzcyli oIl YE e 0-10 Amps DC—weston 483 7.50
2X 05M v 300 25 | 0 e, . 939,95 Boice 0-3-6-30 Voits DC—Weston 280  17.50
AEMFD 00 vdC 30 125 £ oo 2 S 0-100 Amp DC—Weston
2rs e =8 £ with 100 Amp Shunt 269 19.95
.5MFD 00 VDE 135 (30 0-25 Amps AC—weston 433 29.95
1MFD 00 VDC .35 30 | 2C34 . s .30 0-1.5-6 Valts AC Output-
BATHTUE X24 -7s meter—weston 571 12.00
sou svmes 35 39| B 23
SomMPD 30 VDG a5 20 | 7C4/13644 St TIME DELAY SWITCHES
4MFD 100 VDC .45 .40 DY - 9.75 | 1 Minute 115VAC 60Cy Enc. in Wa-
.1 M 200 vDC .20 .15 1 . 1.40 erproof Metal Case. New..55.2
3X.IMFD 400 VDC .30 .25 SR .... 3.50 | 3 Micye Switches Make Contact a
2MFD 0 VDC .45 .40 8/44 - . t.a0 4142 Sec, Time Delay 1l
SMED 800 VD€ (25 .20 5 SPEC. .30 VAC Motor. Ne .54.0
25MFD 0 VDC .30 .25 03A .. 40 1 Thermo Switeh .,o° ‘to' 300° F. 11
SMFD 00 VDC .30  .2% 218 -5 VAC @ 6A. 230 VAC @ 5
MF! 00 VDC .30 .25 164 . - 25 Breaks Contact with Increase ol’
1MFD 00 VDC 35 (30 VL-5 2.00 famperatare, New . . ... .. 51.3
2MFD 00 VDC 50 .45 02B . .21.00 30-40 Second Mercury Time Dl.-lu
2XIMFD 00 VDC .50 .45 13a 2l Relay 110 VAC Adlake. New.S6.8!
B¥.mFp 1000 vbe 33 28 | 808" 132 |~ Power E SUIPMENT ~
- OIL FILLED %NO GE PY'RANOL ° 2 .75 POWER °
5. 5MF 0 as 30 31A 50 Vonnm- Rmzulalor Raytheon /130
NS oV 33 30| 88s . ‘as docy 1,25 Amp Sibut ur.v
IMFD 00 VDG .35 ‘30 698 .65 60 Watt. N ........... G
1MFD 0 V] 3% 30 CK 10 .85 Genornwr Volhge Regulator 1.1.5\'
2MFD 0 VD ‘a0 (35 | CKlo 175 GE—GHA-20C.’ New . $14.95
d o 626 s Vlbrapnck VPG 369 12VDC Output
gni\g 608 yog gg ';g ;ov @ 70MA Synchronous 21:;]5-
“ i Am ic. Blo er nnd l\lowr—GE NEW v v sstnoraanns .
Gl FER Y Hetly B l?lr- 15V ‘IWP hase 60CY T o R ,\'m Inver(nr apg Résutaer 12vbe
10MED: 600 VDG 1.60 1.50 Afr Output 434 %x434 " 10VAC 50/60 100 Watt
SMFD 00 C 50 1as Brand Tge S hpo gk $24.98 Model RSB, New........ 16.50
SMFD 1008 Ybe 89  :32 | 76-Foot Tcicscobic Aldminum Mast. | Vibrator ATR. 2410 24VDC Output
5MFD 2000 YDE 1°30 138 Fully Collapsed 11 Feet. 7" Dia. v _ioow “New ' ... .52.50
I5MFD 3000 VDC 1.95 1.7S i\d f"“v 312 | O D “’“g 5.00 —RELAY?
IMED 7900 vbe 3:33 2:32 | oe. T T S Iy Qsy ol o ype best Contucts 6A Coil
IMFD 7500 VDG 9.50 9.00 154 1HF westinghouae. New Sa.9 33 Ohrm 65
LMFD 12,000 VDC 12,95 12.00 Gt‘aumel Upm\r. R‘t‘-‘svk Telel’hm;“ﬂnﬂ 12 VDC DPST ‘Alilea’ Control a
‘0008MFD 15.000 VDC 850 2.75 | _ _Rinting Box New. .. ... -54.95 B 23
-045NFD 10,000 ¥PC 535 S.65 | | )NEAR POTENTIOMETERS WW | 5% D¢ pEDT ’Aunod BIGDIG. .60
8-8BMFD 600 VDC $1.45 51.25 Ohms  watts __ Migr Ea. Ten | 24 vDC 3PDT 8 Amp....... .85
Tobe Filermite 00 2 Chlca!o Tel. $0.30 ;0'25 24 VI)C sulcmld Opnrawx 2
3XSMFD 600 VDG $1.75 S1.48 | f550 9 30 25 | goSvltchetten Lo oiie '1'666 1.25
$e6680rp_ T8 Ve 130 1:33 [ 3000 ? Chawortat 30 25 e 80
ELECTROLYTICS 10,000 2 Chicago Tel. 35 .30 | 110 VAC DPST | Amp Contae
2500MFD 3VDCs .20 % .15 | 5000 3 Trefz 30025 Str'th’s Dunn CXA 1970, .. 3.65
110 VAC DPDT 35 Amp Con.
390MpP 35 Vb 23 35 | PP JIUEE £ 0 thets Ward. Leorard . . 3.es
SoMED 25 vDC 36 2s | 10.000 3 Teefz 35 30 | 2B Vac PRt Sirthia Dunn
1000MFD 28 vD€ .85 .50 | 25.000 3 wint 35 30 CXAZZO9T . ... 3.68
150MFD 50 voc_ .30 .2s | 50.000 4 Trefz 50 .45 | 220 voc DPDT "Strih"s Dunn
——Tﬁﬁ-sﬁlﬁmﬁ_-ﬁcx—- 15 25 Dejur 65 .60 CX2 . 4.50
2m 800 vDC 20 | 8 ot 2 & RECORDER — REPRODUCER
000SMED 2500 vDC -25 i ' i Sound-on-Film Hartron _Record-
0039MFD 2500 V. 25 | 50 25 Dejur 65 .60 or. Reproduces =A-30 with
006M 000 VDC .30 {100 25 RC 65 .60 Crystal  Mike. Acces.—Inst.
0007 SMFD 00 VD) -390 [ 200 25 Dejur 65 .60 Book-Plays Back Immediately.
000375MFD 3000 VDC -90 { 500 25 Dejur 65 60 No Progessing o ilm Re-
SiniP, VR LS fle oo s Jelf el Rondnena o
001MFD $000 VDG 150 | 3000 25 Dejur 80 .75 cotver. New - .. .....539.95
Sare v smlmm,  Rbd &
4 . 15,000 eur o d
SQIaNED o000 YDC 1895 | % omr 00 55| epeg ke gttt Yo <150
VALUES 150/Switch 50 AN3155-50 i10 90 Cn 501A Cord Conn BC-
De-fon Line Starter DPST 115V 60 %UU/W’ Switch 28 o {}g gg ad 'I‘r inseclver m GN-45 0
] iy s GEE S 50 Dsjur 139 190 | malicon wibh sigdrowen Gen. | 2138
Gonume ‘Upright Dosk Tclephono nnd 15 50 Ohmite 150 125 Gll:);seon Girl Box Kite 17°x177% Ao
1 x'é‘m‘. % cnd Doty 'Ll'n'e' '1'. KVA 15 75 IRC 150 1.25 | 33.440 '\lf\lF' Variable
400 Cy 50 Ohm. New. 750 150 Ohmite 245 210 Condenser ... ... .o - 79
TERMS Minimum order $5.80—Mail orders promptly filled—All brices F.0.B. Boston, Mass. Send

o M.D. or check. Shuppl_ng_ tharges sent €.0.D. 25% deposnt_:oqulr_ad with atl C.0.D. arders.

Prices Subject lo Changc without Notice M T ELECTRON'C
SEND FOR OUR CATALOGUE SALES CO.

Inquirles frem Dealers, Schools
and Industrial Firms Invited

22 Washington St.

BEacon 2-7863

Brighton 35, Mass.
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INDOOR 7etescsian ANTENNA

’
!

(P/reck THESES EXCLUSVE

FEATURES POINT BY POINT!

MODEL G384TV—3-section polished finish di-
poles. Adjustable friction holds dipoles at any
angle. Heavily weighted, felt padded base, gold
finished. Harmonizes with any room or set.
Supplied with 300-ohm lead-in.

LisT PrICE $6.95

PEERLESS PRODUCTS INDUSTRIES

814 North Pulusk] Rood, Chicago 51, llllneis

HT
MORE HEAT

THAN ANY OTHER INSTANT v;

-

" PHILLIPS

VERSA-
TOOL

NEVER BEFORE
THESE FEATURES

No job too heavy or too delicate for the

Phillips Versa-Tool. Compact, 110-115!

Volt AC, 310 Watts, the Phillips Versa-,

Tool was designed for perfect balance

and ease of operation.

® Rigid Copper Tips—Fourinterchangeable
tips that absolutely won’t sag or bend
under pressure.

® Infinite Heat—Heat continucs to build
up as long as trigger is depressed.

® High Intensity Light -~ A concentrated
light beam focused wherc it eliminates
all shadows.

® Two-Position Switch—Position 1 gives
aperator light only. Position 2 gives both
light and heat.
FOR COMPLETE DETAILS WRITE TODAY

Phillips Mfg Co.

2816 Aldrich Ave. 5., Minneapolis, Minn.

132

'y

'I Phosphor bronze shims at all telescoping
° joints for better electrical contact. Constant
tension; jamless telescopic action.
2 Admiralty brass dipoles for hetter elec-
* trical conductivity. Stronger; will not rust
or. corrode.
Polystyrene base for better insulation. Ter-
° minals completely housed to prevent lead
breakage.
4 Terminals completely housed. No strain on
* terminals, hence breakage of wires impossible.

\ 5- Polystyrene insulators for better insulation.

[y 4\

v
4)

MODEL 50TV—2-section satin finish dipoles.
Automatic friction holds dipoles at any angle.
Walnut-mahogany polystyrene base, felt padded,
heavily weighted. Will not tip when fully ex-
tended. Slot in base for mounting on wall, win-
dow frame or ceiling. Harmonizes with any set

or furnishings.
LisT PRICE $6.95

of tape!

Excellent resistance to

heat, oil, acid, salt
| water, chemicals and
| moisture.

those
costly
service
calis
Wifh s e e

ELECTRO
ANTENNA KOTE

A newly developed Chem-
ical compound of vorious
Resins, Gums and Syn-
thetics, ANTENNA KOTE
is recommended for sofely
coating call exposed exte-
rior television connections,

Diefectric Strength —
Voits/MIl 1050.

fMay be used for arrest
of voltoge Teokage)
Dries hard-in 8 hours.

1A non-electri¢al condue-
tor)

Eliminotes rust and cor-
rosion.

iDoes cway with the use

A Complete Line of Electronic Chemicals
Exclusive territories fer sales representotives.
write for particulars . . .

DAKOLINE CHEMICAL CO., INC.
ELECTRONIC CHEMICALS DIVISION
357 Atlantic Ave., Brooklyn 2, N. Y.
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installation business to keep a smaller
organization busy. Optimum size of
any individual organization from the
standpoint of personnel employed is
determined by several factors. The
first factor is the ability of the owner
as an employer, manager, and execu-
tive. The second is the density of the
population in the area where the busi-
ness is located. And thée third is the
capital available for investment in
capital and working equipment.

2. Inability to organize office and
operating' routine to provide for the
efficient scheduling of the time of field
and shop personnel is another contrib-
uting factor to failure in a television
service business. Lost time is defi-
nitely lost money in any service busi-
ness because the major product it sells
is TIME.

3. And an unfailing red light against
successful operation of a TV service
business is the failure to set up an
accounting to furnish the manager
with accurate figures on his costs of
operation. Lack of essential informa-
tion on operating costs has long been
the bane of radic service and the cause
of most of its profitless pricing. But
where the radio service operator might
continue in business and eke out an
existence despite his unsound pricing
methods, it will soon put the televi-
sion service operator out of business
because of the broader scope of his
commitments. As one television con-
tractor expressed it—“When I found
at the end of my first year in TV
service that it had cost me $11,000 to
handle $10,000 worth of service busi-
ness I realized that I had to have ac-
curate cost accounting records or I'd
soon be out of business.”

Whether the 12-month service con-
tract is good or bad for the independ-
ent service contractor has long been a
prime subject of discussion at meet-
ings of television service contractors.
They agree unanimously that the 12-
month contract that calls for unlim-
ited service is not sound; that it is not
good business to commit your organi-
zation to supply an unknown amount
of service over a long period of time
for a fixed fee. Some contractors,
however, look with favor on the lim-
ited service type of contract which
provides for a maximum of six calls
over the 12-month period and for
which the standard charge in most
cities has been $30.00. But at the pres-
ent time with the certain prospect of
rising wages, increased costs of trans-
portation, parts, etc, any long-term
service commitment at a fixed price is
economically unsafe.

The majority of contractors are now
accepting only the 90-day service poli-
cies and they carefully avoid any com-
mitments on the “one-year parts
warranty” agreements that a number
of receiver manufacturers have forced

| upon their distributor and dealer or-

ganizations as ‘“tie-in” sales. These
one-year parts warranty agreements
have cost the independent service in-
dustry many thousands of dollars be-
cause. of the restrictions and red-tape
involved in getting replacements un-
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der tHe warranty agreements from
some of the distributors and manu-
facturers. In order to protect them-
selves, service contractors now charge
the customer for the replacement
parts used to repair a set and then
give him a “‘due bill” for the parts from
the set distributor. When the distrib-
utor supplies the parts replaced under
the warranty agreement the service
contractor refunds the charges to the
set user.

While attention has been focused on
the booming business of television in-
stallation and service, the production
and sale of AM radio receivers has
zoomed upward again to record
heights. It would pass all previous
records during this year if the neces-
sary parts, tubes, and production fa-
cilities were available. Eight and one-
quarter million AM radios were pro-
duced during the first eight months of
1950 and it is expected that the year’s
output will reach 12% million.

Add to this record production of AM
sets the many thousands of wire and
tape recorders that the general public
has purchased during the pasi three
years and the countless number of
automatic record changers of various
speeds and it spells out a market for
radio and electronic service that will
keep many thousands of competent
radio service shops profitably—or at
least busily—occupied for many years
to come.

Surveys that have been conducted
in various parts of the country show
that an immense volume of service
business on AM radios, record players,
and recorders is available to service
dealers who solicit this business ag-
gressively, As an example, the market
for replacement phono cartridges is
tremendous. Although most dealers
recommend the replacement of the
phono cartridge when record players
or automatic changers are in their
shops for service, very few dealers
have ever employed a studied plan for
soliciting this profitable plus-business.

Several simple, inexpensive service-
sales promotional campaigns have
been found successful. And they bring
in more service work than the replace-
ment cartridge business. Space does
not permit a complete discussion of
these excellent sales-service promo-
tional campaigns in this article but
the details of how to conduct them
will be sent to any radio or TV serv-
ice dealer who writes to RAbio & TELE-

viSIoON News (Dept. SR-3), 185 No.
Wabash Ave., Chicago 1, II1.

SALE!
TELEVISION
CHAIRS

LOWEST PRICES ON TV PARTS

‘WHOLESALE RADIO’ IS YOUR COMPLETE
TELEVISION SUPPLY HOUSE

We Can’t Be Beat on Anteana Quality & Price

UNBEATABLE TV RECEPTION
BEST FOR THE FRINGE AREAS

Snyder Lazy XX \

TV ANTENNA ,ﬁ
Complete with three
3%2 ft. masts & adj.
mounting base
conditk
Fn:lly swcked dcuble conlcnl Lazy XX
type, Just unfold, tighten and ercct.
All TV channels and FM. You also ﬂ) 81595
get guy wire rin!l'l and oonnoctlng
to 300 ohms. Order model TX-2.
SENSATIONAL ANTENNA BUY
-
HI-LO ARRAY
Less Mast
\Vc don’t belleve you'll find
nnor '|nu-nna unywhu.-ro
n‘-"ll‘ low priee. Two
folded t.“pnl('ﬁ (high and low)
Folded Dipole
—
and Reflector = .
ll'lsntndJusmble mounllng brackets =
nels 7 to 13. Mo cl HI"
»
Lowest Price Conical
Array!
Can Be Stacked for Fringe Areas

Extremely hi-gain. Su« %
perior construction, De-

i Bd |o \vﬂ‘.hsh’lﬂd nll

ne
Cun bc used w ilh 1ny t)pl: lead-in 72
SNYDER AR-21
4 with reficctors.
pole: to 114", For ch.-m-
8 Interchangeable Elements

Covers complete TV-IFAM b:md I-ll tensil 34" aluminum
_—'7’}_ mnst cf:llg:cnl!:r ~ui2ﬂ¥\({'cs
%_ E‘;L‘: o thu;mvape xixlzgd in
?,5‘;:‘,‘“.1;. ,,,,,,,, $3.95

—, ~ e

HI-LO INLINE
ARRAY ‘:ﬂ. |

Hi and lo dipoles with — ——d ¥
reflector. Complete

with cross arm, hi

band extension arm s 75
and mounting bracket. 4

Less mast.

TV ANTENNA ACCESSORIES

High In Quality!

Low In Pricel

?;EELI EKTENSIO:I POLES. Weather treated.

qENlong: 1 g 2id ;3 N A e e S
5 ft. lonl: 135~ dl. Crlml)eu end.

.’!l,‘ l‘t lotig, g™ Crimped end.

NNA WIVEL BASE Aluminum
* D. mast section......_..
0. 20, Per 30 ft.

72 ONM COAXIAL CABLE RGS9U
Geper ft. Per 100 f.. .. . . ... iaencision
CHIMNEY MOUNT BRACKETS. (,on_\}ylete with strap 1 59
3” 300 OHM STAND OFF INSU

‘Wood screw-in ty) (8c ca.) Per 100........
SAMS TV AN TENNA MANUVAL. . .o annrnnnns
SNAP.ON TWIN LEAD INSULATORS

Flt 14" masts. EaCh...........ccooceveuvss
FLAT d cououcron LEAD-IN

3¢ per ft. Per 100 ft............

JFD LIGHTNING ARRESTOR

TIE ROOS. For connecunvg conleal arrays. Pr...
48 STACKING ASSEMB nd o ceater

PEAK ROOF
MOUNTS

5969

3N

BALTIMORE 1,

For all types of antenna
instaliations. Flat poofs.
side w: :uln. any angle of
neakcd roofs. Plt.s masts

142", Model
E'l‘.t:\ 145

Address Orders to Dept. RN-12 or
Phone Muiberry 2734

HOLESALE
RADIO PARTS CO., Int.

W. Baltimore S¢.

Write for Free Monthly “'FY!'" Bulletin

'\ GET THE GENUINE!
General Electric
_ PICTURE TUBES

.$40.90

5TP4 | 12KP4A 528. 50 16HP4A$34.00
7J) Q0

P . 115.33 :;tn‘.‘ §' 09 16KPa. 37.
P4 6.50 P4 4.

BAP4A. 18.50 4BPa 6.50 ::t::n 3:'33
108P4. 22.25 14CPa 26.50 194 51.00
10BPaA 22.25 &R 40.00 LX) ©

10FP4. 26.80 16AP4A 40.00 19AP4a 51.00
10FP4A 26.80 16GP4. 34.00 19DP4a. 62.00
12KPa. 28.50 16HP4. 34.00 19DP4A 62.00

Wholesale Radio Has Everything
You Need for Easy Conversion!
FOR 14" SCREENS

Shetden Rectanguiar Tube 14BP4
G.E. Rectanguiar Tube 14CPa, ,.

70° Deﬂocz-on Yoke M-D-70
For 14% or 16” Tubes. ...

. $26.30

Focus Coil 202D-2............ .60
Mounting Brackets for 202D.2

Type BR-B7 . ......cuven 0unn &5
14” piastic Masks,

Rectangular. .
Deluxe Hi-Sweep it
{See Details below)

FOR 16" SCREENS
G.E. Rectangular Tube 16KP4. . .$37.00
r's 70° Deflection Yoke MD-70-F
Greater deflection sensI(Fvnly tor
§ ‘ 167 rectangular tubos. .. .. ..., 6.00

A Focus Coll 202D-2..,.... ..... 6.60
W% 187 hiitie Restangular Mask, 475
Mounting Brackets for 202D-2
Type BR-GTF . . .. ............» 2.85
Deluxe Hi-Sweep Kit B, ........ 9.45

{Sec Details Below)
Hi-Sweep Voltage Multiplier Kit!
FOR CONVERTING TO
& 147, 16” or 19" TUBES

| ——= 5y For converllm: 630 or slmllnr
/ 1y sets. ?plles 14 kv with
(ul SWoeD us ng a single 183

\ & e T rectifier. complete  with
L 4 TI7J1 Ayl back trans{ormer, spe-
)
~

elal widlh <oil and .all other com-

your veltage munlplhr Xit. Plus
“lrlng instructions. Type A for

B for
14 16 ro:hmgular and

19” tubes 39 45
LOW COST HIGH FIDELITY
AUDIO AMPLIFIERS
Compact Size—7"x3%a"x4”

;’ &

round tubes. Type

CUSTOM

CRAFT
Models PH-3 & MK-3

Substantially flat from 40 to 12.000 cps. PH-3
designed for use with either FM or AR tuner, or a
record player. MK-3 identical to PH-3 plus micro-
phone stage. Outrut transformer not imcluded.

PH-3 13.95 MK-3 ..., - 17.50

FOR HI-FIDELITY CUSTOM INSTALLATION
14 OZ. ALNICO 5 PERMANENT MAGNET

FAMOUS GE 1201
12” DELUXE SPEAKER

’25 watts power handling ca-
l'requen0y response

$1710

Aluminum f0|l
base voice coil.

HEAYY DUTY
MAST BRACKETS

Adjustable up te 187
aWay from wall. Fits
masts 17 wo 1147 di.
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HARVEY

Presentsthe Newest
Development In
Tape Recording!

3 HEADS:
Erase..Record..Playback

Designed To Monitor Directly From
The Tape While You Are Recording!

Developed from the famous PT6, the new
MAGNECORDER PT63 offers 3 separate heads —
Erase, Record, Playback — for MONITORING FROM
THE TAPE while recording. The addition of this
feature assures finer results by eliminating most
recording errors, All heads, contained in a single
housing, are individually alignable and replace-
able, and each one is triple shielded to eliminate
cross-talk and hum. 7%2-inch and 15-.inch tape
speeds, easily interchangeable. (3 speeds...
3%, 7¥2” and 15”..,are also available at
sllght additional cost.) Attractive black grain
{eatherette over wood construction. $350.00 Net,
with Case.

PT63-J AMPLIFIER

A new single channel portable amplifier which
contains a separate record and playback ampli-
fier so that you can monitor from the tape
while recording. In additlon, 10 watts of audio
is provided to drive both the 5-inch monitor
speaker or an external loudspeaker. Response
flat from 50-15kc at 15”/sec. The 19”7 x 7~
control panel provides a switch to change
equalization for either 7%” or 15" tape speeds.
Switching is also provided for record, playback
or blas readings on the 37 VU meter. May be
directly rack mounted when removed from case.
$387.00 Net, with Case.

VISIT THE AUDIO-TORIUM—Come in and visit our
new sound depariment . . . all these items and many
more on working display at all times.

NOTE: In view of the ropidly changing market con-
ditions, all prices shown are subject o change
without notice and are Net, F.O.B., N. Y. C.

Telephone: Lllxemburg 2.1 500

:T - '-,« _

RE \3@ OM YINC
103 West 43rd St., New York 18, N. Y,

B T s L VA ARV v - 0 = 57 ]
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Video Response
(Continued from page 58)

oughly for shorts, bad connections, and
other mechanical defects. To make

| sure that the defect is in the video

amplifier connect the vertical scope
leads to the second detector load re-
sistor and observe if a picture signal
appears there. If it does, then the de-
fect must be somewhere in the video
stages. The next step is to check the
operating voltages of each amplifier
tube.

In the case of insufficient video gain
the most likely suspect is the tube it-
self or a peaking coil. If a peaking
coil opens then the high value damp-
ing resistor on which it is usually
wound will reduce the gain of the vi-
deo amplifier substantially. For ex-
ample, if L. in Fig. 5 should open then
the 22,000 ohm resistor would block
most of the picture signal from the
picture tube grid. This appears as a
light gray image with poor frequency
response and low contrast.

Other and more difficult service
troubles include flat pictures, smeared
or fuzzy images, and pictures blurred
on very strong stations. Flat pictures
are invariably due to poor high fre-
quency compensation unless the i.f.
amplifiers are misaligned. Occasionally
wrong value peaking coils are found
or the wax has melted, causing the
coil to slip off its form and cause par-
tial shorting. In such an instance the
technician may not be able to identify
the coil as to its inductance value. Ex-
act replacement coils should be ob-
tained from the set manufacturer if
at all possible to avoid errors.

Smeared and fuzzy images are due
to loss of low frequency components
or overpeaking on the high side of the
response curve. Overpeaking can be
due to an open damping resistor or
regeneration in the video amplifier
To remedy the latter it is
often sufficient to bend coils and con-
densers away from each other, espe-
cially to keep the grid and plate coils
well separated. Loss of low frequen-
cies is usually due to a defective cou-
pling condenser or, if used, a defective
part in the low frequency boosting
network.

When pictures appear blurred only
on very strong signals the defect may
be in the i.f. section. The last i.f. am-
plifier stage may be overloaded and
cause clipping of the video signal. If
the signal from the second detector is
observed on the oscilloscope and found
to be free from distortion on both
weak and strong channels, then the
video stages may be at fault. Some
low cost receivers use a direct connec-

| tion from the detector to the grid of

the video amplifier and let the diode
load resistor double as grid return.
On very strong signals the negative
voltage across this resistor may ex-
ceed the grid bias cut-off value and

| cause clipping. Unless this condition

is very bad, only a portion of the syn-

wwWw americanradiohistorv com

chronizing pulses will pe clipped, but
sometimes the level of the picture sig-
nals is also affected. The remedy is
to either reduce the value of this re-
sistor or to replace it with two series
resistors and connect the grid to the
center of this voltage divider. Exces-
sive clipping can also occur in a two-
stage amplifier when a coupling con-
denser becomes leaky and causes the
grid to draw current. Whenever either
of these defects are found, checking
the peaking coils and coupling con-
densers is the fastest method of locat-
ing the trouble.

The operation of video amplifiers,
its desirable and undesirable aspects,
as well as how to control them, form
an integral part of the technical
knowledge required for profitable tel-
evision servicing. It will be worthwhile
for the technician to acquaint himself
with the appearance of frequency re-
sponse curves, sweep methods, and the
many different peaking systems found
in modern television sets. Once the
principles of the video amplifier are
understood it will be easy to adjust,
repair, and improve these circuits.
And, after all, the final quality of the
picture depends on the proper bdpera-
tion of the video amplifier.

-0~
Multimeter
(Continued from page 55)
S ——
cellent 0-250 d.c. millivolt range. On

the Model 260, the millivolt values are
read directly from the 250 volt d.c.
scale, while the 100 microampere
range is being used. The resistance of
the resulting millivoltmeter is 2500
ohms in the Model 260. The scale may
be read down to 5 millivolts, and 2%
mv. may be estimated,

R. F. Voltmeter

The addition of an external 1N34
germanium crystal diode converts the
100 microampere d.c. scale of the mul-
timeter into a satisfactory radio-fre-
quency voltmeter useful to 100 mega-
cycles. The r.f. voltmeter may be used
in signal tracing, transmitter adjust-
ments, and sundry experimental work.

Two r.f. voltmeter circuits are shown
in Fig. 3. The series type (Fig. 3A)
gives highest sensitivity but can be
used only when the circuit under test
is continuous and will complete the
circuit from the crystal anode to the
meter “Common” terminal. Further-
more, no d.c. voltage may be present
in the circuit under test, otherwise the
crystal and meter may be damaged.

The shunt-type circuit (Fig. 3B)
contains an input condenser which
blocks the crystal and meter from any
d.c. component in the circuit under
test.

Since there is some variation in elec-
trical characteristics of crystals, a
voltage calibration must be made for
an individual r.f. voltmeter. This cal-
ibration may be made conveniently at
60 cycles, the a.c. voltage ranges of
the multimeter being used to check
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POWER TRANSFORMER PANEL METER
| pEAK ELECTRONICS CO el
740 Voits CT @ 185 MA 0-500 microamps 2~
6.3V @ 4A, 5 Volts @ 3A [\ Simpson Bakelite case,
110 V 60 cy. primary. volt scale.
$3.49 SELECTED AND GUARANTEED SURPLUS AT A FRACTION OF ORIGINAL COST. $2.95
: 188 WAS HINGTON ST., NEW YORKZ7N.Y.
RAYTHEON SWINGING CHOKE SOLA CONSTANT VOLTAGE
PANEL METERS 2 to I2 Henrys, | Amp to 100 Ma. 15 Ohms DG tully TRANSEORMER
GE—General Electric cased, High voltage insulation, ceramic insulators. Very
WH—Westinghouse conservatively rated. Weight 60 Lbs.. .. ..$14.95 ea. 2 KVA, 17.4 Amps. Input 95-135 Volts, 60 ey 4 l Phase.
W-—Weston S—Simpson HIGH WAI"I’AGE ANTENNA RELAY ;:nnslwt Output |15 Volts. Type 4. 31! o 3 IJD l:a
SOl O DR el 110/220_volt 60 cycle Solenoid, o S O T ] Hu
5@—Square Case D.P.D.T. Heavy duty paralleled ESTON PORTABLE AC VOLTMETER
2" Meters 3” Meters | contacts rated 5000 Volts @ 15 Mode! 433, 0-150 Volts AC. 25 to 2400 cycles. 33%,
0-500 VA, WH* 3.25 0-20 UA, w* $12.50 'Amtp: Sful'llly(Construcllon 150« Irnu;n;'nerl_cdI uz?d calibrated scale. Bakelite casaszl;lﬂa
0-5 MA, GRUEN 1.95 40-D-40 UA. W* . 7.95 antite insulation. eal 1a Bl e
N As above but DPST...... $12.50
s s08 e Y T SR 311 A% 2hove but Seor. 0t i3e0 " HIGH CURRENT MICAS _
0-20 MA, S* 1.75 0-1 MA, S*. 4.50 GUARD[AN LATCHING RELAY Type G4 Ceramic Case 5%" High, 5"
0-25 MA, SU¢ LIS C-2'MA. WH, Sd ggg SPDT, 110 V 60 ¢y Coil, 15 Amp Contacts. .$1.95 Diameter Tolcrance 5% or Better.
0-50 MA, SU*, SQ 1.95 0-5MA. GE SQ........ 3 - TYPE GI
0-50 MA, GE. 2.45 0-10 MA, WH* 295 2000 ohm coil gEyEII!!uEI(sRJEQLéYMA plu‘.ls -rﬂn 5 CAP Amps KV Price
g-z m: 2; g{so }35 g-;g m. gkwsud” ggg prong socket . o MED { Mc DC Esnch
-8 AMP RF, -3 i b 00024 4 6 .85
0-9 AMP RF. Wi Los | 0-30 MA.GE SQ. a3 P%Y'E,R A ?EQ‘:.’:’SE&? = kv Price | 000 48 15 ‘2580
0.250 MA AC, GE, 295 0-80 MA. WE, 2.95 1110 voltg ¢T 60 mA, 920 volts OT 160 MA, MFD | Mc DC Each 15 1950
0-20 VOLT DC, W. 2.45 0-100 A, GE, SQ 3.95 v. 184, 6.3W, 1. 3 , SVZA 4.95 ea. 08 4 $22.50 2 21 20 27.50
0-39 AMP DC. GE 1.95 &;gg Ma, g%g ggg 3000 ;g"s"ﬂ 300 MA."2.5V7A," 2:5v7A, s N 70 4 2950 0031 26 20  29.50
o 4951 D2 AMe oE so° T 39 | 1050 velts @ 20'm a HE 05 60 5 2450 001 '% 25 3650
87 Meters O-2AMP. WH. ... 3.95 380 VeIt &1 iao lcln:. e3Van iy da ] D Sl aeisd | AL TYPE G2 ZesD
PR teE | ARVTACH R i $lom 8 3 48| o 75 o
. - - 550 volts CT 125 A, S .95 S s — - =
0-30 MA, DC. GE. 6.95 0-800 VDC, GE, SQ. 4.50 Vlbrn__t:r ‘Trans " .95 BAKEL'TE CASED MICAS
0-12 KVDC, GE 12.95 0-3KV DC, GE. SQ - _7.95 :l\':Asva ngrp:gezﬁgﬁygs[sﬂ MFD VDG Price 005 2500 $ .55
v 1.5, 3,8, 16" S G0N o, L B T N T R B
5 , 22, 120, 500. ...... Y |
¥ 2.5V 104, o 3 d : ‘50
SILYER MICA CAPACITORS WiRS WOUND RESISTORS o1 500 2 | M8, 1NV "%
MmF: 19, 50, 60, 340, 7?50, 780, 1000...... .09 ca. “5) wﬂ:: o:ms ggsg goo 2050‘“ s _?g ea! l(:')g7 238 %g 00045 5KV 1o
ETER MULTIPLIERS waLtt ohma a0 3-2K-4K B G 0 S0l KY X
,‘2‘ meﬂ } ’; :" 2‘:0 gn !l‘Enbzos'i‘(dvz KV . safsns - Sg.gg 102v;:.p:.'zO#R“;'Kﬁzoétl)go-sooqs‘)dK. [ .20 ea. 'géz I'Z(')<0v ;g l 0015 gKV :.gg
eg 1/ ubular - . S £
a mog 1/2 of _w: Tubular 4 KV. 3.75 0 WATT WIRE WOUND RESISTORS 024 1500 65 005 2'&{’, 523
PANEL METER XIT Ohms: 100-2500-2k-4500-5300-18Kk. .. ... .8 for .?9 .033 1500 75 J 0003 8 KY 2.50
Here's what you det: ADJUSTABLE SLIDER RESISTORS .02 2 KV -0005 8KV 2.90
. é" 'S'é h:i]kelile cased meter, :g “zﬂ:: loo soo on ----- :: I oIL CONDENSERS
ov't. Surplus att: ' OVS'. . o o pekesd i 30 o h
o Scales  for all the followlng 75 watt: 100. 150, 200 Ohms..... . 39 52 ::g ggg Hich ,.S3.§g éom",';d“%ggu pic L Sj gg
fanges: 0-50 ma. " 0-100 ma. 100 watt: 20, 50, 75, 100, S90 Ohms ceoo 049 1§ mfd 600 vde... .79 1 mfd 5000 Vo Bukta!s0
-200 ma. 0-500 ma, MISCELLANEOUS BARGAINS | 8/8 mfd 600 vde... 1.39 .1 mfd 7000 vde.. 2.25
® Pre-calculated shunt sizes for 7 _mid 330 vacC 0il Cond a0 B .69 {o mfd (?00 :dc... |_%9 05 70‘30 vde.. ... .85
i Fuel) 2B GIe vty Rieostat Z.95 | mfd 1500 vdc... 2.95 | .1 7500 vde..... 1.25
o Complete instructions. . - f de. .. 3.7, aee
Only $2.50 ea.... ..-.3 for $6.75 | $30mef Migact ¥au. Cors = 1§ 8 o0 vienn 85 | 2 migtalde s g
CHOKE BARGAINS PST Lever Switeh 85 8 mfd 2[100 vae... 3.95 | .65 mid 12,500 vdo..l2 95
B O R Y SE5T Retay, 3550 ohm BE %o 153 | on er Eg‘ls!gyowo W. W. RESISTORS _
y. . .. Y. v b — ms: . ea.
6 Hy 80 MA, 0 .69 I 4 Hy, 350 MA, G 395 | wmme: s 20, S0, P'EHLLSOMlScﬁoo . 750, 300, 100 WATT NON- INDUCTIVE RES!S‘I’ORS
8 Hy, 175 MA, G 1.49 5 Hy, 170 MA, G 1.25 1000, 2000, 3000, 4.000, 5,000, sooo.xoooo $0.09 ea, Obms: 250, S00, 12,500... ... .... 0.75

AM-FM TUNER CHASSIS
COMPLETE WITH AUDIO

Hare's the outstanding 9A — complete with

tuses, power supply, built-in anterna, escut-
¢hzon, knobs, etc.

features that place the 9A in a class by itself
¢ Built-In High Q' Die Stamped Loocp

Antenna
® full Range Tone Control
® Complete Pravision For Phono Input
e All Controls On Front Panel
® Power Dutlet For Phono Motor

» High Selectivity 293 Sensi
o Full Audio Fide ity

vity

*Full 4 Watts Output

® FM Circuit Temgerzture Compensated

® Air Wound FM Ccils

® Separate AM zad FM Condenser Sections

MEISSNER

MEISSNER MFG. DIVISION, MAGUIRE. INDUSTRIES, Inc., MT. CARMEL, ILLINOIS

FOR MAGNIFICENT RECEPTION

December, 1950
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| ;
METER SET TO
| 100 pA RANGE |
' 19
Q02§ MICA
» * sl
= There is no finer x| T
TV made! ||
| B D.C.uA.  R.F.VOLTS D.C.vA.  R.FVOLTS
B (R.M.5.) {R.M.50)
De L Bl s % T
i € Luxe Bl 2 # o, B i
8
m 630 type N
™ -
- s METER SET TO
[ = 100 pA RANGE |
J - 1{.01 mica com.{
- E l‘ ? —— {
= = + L
= FOR ALL PICTURE TUBES - RF INPUT ié
s FROM 12" ROUND TO - 4
" il
= 20 RECTANGULAR | DC.ua. RE voLTS 0.C ua  RFVOLTS
B Discriminote custom builders choose TECH-MASTER for they know from long = ] .20 60 4.00
B experience that “there is no finer TV made” than o TECH-MASTER chassis. ;g 2':; ?& ;";
Every TECH-MASTER is designed by top-noich IV engineers . . . and con- i 40 3.25 ®) *
l structed of the finest components. Automatic Gain Control is built in every chassis .
l to pr?wdf the ultimate .: pl_c?ure quality. N l Fig. 8. Radio frequency voltmeters. (A)
Supplied "“ready-to-operate” with TECH-MASTER guatantez ond seal of rigid test. A seriestype unit, and (B) a shunt-type.

Contac your nearest jebber or write Dept. RN today for complete literature on TECH-
MASTER chassis . . . a model available for every type of custom installation.

the values of applied voltage. Fig. 3
also shows sample calibration figures

btained ies- -
TECH-MASTER Fhlrm

More leading ."gfggh—MU"tr for their

> o en e microampere d.c. range of the Model
PRODUCTS CO. Ruhuigtgiihlil 260.

443-445 Broadway, New York 13. N. Y.

Galvanometer

A sensitive center-zero d.c. gal-
vanometer is useful as a balance

| WE DON'T RUN A HOSPITAL* ...

‘ a (null) indicator in a Wheatstone
«+.but we do have one of the most message bridge, and as an indicator in the align-
modern condenser plants in the ment of discriminator and ratio de-
industry today! to tector stages in FM and television

* music receivers.
ak{; Seemds as th':“gh e;'.i“"”:e ‘;’l;;: lo%ers Fig. 4 shows how the multimeter
m EON RS kg e K0 U may be converted easily into a zero-

about non-contamination, dust-free and

center galvanometer by means of an
record playing enthusiasts! external battery and potentiometer.
Either the 2!% or 10 volt d.c. scale, or
the 100 d.c. microampere scale may be

rooms, white coated and gloved work-
ers. etc.

Lp* Standard d
Well, we have all this 100, but we have LR D B D G

not produce fuzzy, noisy, distorted

an idea that you fellows would rather music. Inherent in their sound grooves gmployed. To Se.t the instr‘ume_nt in-
hear the hard facts about the condensers is fine musical reolism of concert hall ltlaIIY' temporarily short-circuit the
you use. We would like you to know quality thot can be recreated by two input terminals, and adjust the
this about Illinois Cond - Q) record players equipped with fine potentiometer to bring the pointer ex-

noensers : audio componenis: pickup, arm, actly to the center of the meter scale
Every condenser that leaves our factory compensator, preomplifier, etc, used. The battery voltage should be
is Unconditionally Guaranteed for One Such componenis by Pickering are 1'% volts when using the 2% wvolt or

the finest available: the choice of X
engineers, leading retord critics, 100 microampere d.c. scale, and should

music lovers and specialists in be 6 volts when using the 10 volt d.c.

the production of custom record scale.
playing systems. -ml_

Pickering Migh Fidelity Compo-
nents are available threugh
leading jobbers and distributors

- Full Year from Date of Purchase! (2)

We have been producing electrolytic ca-

pacitors continuously for 16 years. Lit-
erally millions of Illini-Hycap Capaci-

i tors are giving FAITHFUL SERVICE @

every day!

Fig. 4. Center-zero d.c. galvanometer.

here; detailed litera-
Write today for cata. everyw. ’

log —hmmnleta Hstings ‘ ""’e’:u‘:";:' be sent upon

f highest quality tubu. .

far. twist prong, Blug. METER SET TO
| in and screw mounted D.C. YOLTS OR

electrolytics in single or 0.C. pa.

multiple units, Also - Ry
| tuhulhqrhnanir cang:le;s- 99

ors. high voltage buffe

and TV canatiulors and com.l J+

auto generator condens. " |0K WIREWOUND POT. |

oI INPUT 3|

7 For the uvtmost in PO . | -

) - quality specify T B

— N = - » . {

ILLINOIS CONDENSER CO. K }Z:'Cke""g Avdie, £+1 Vev. WHEW 100 9A. OR 2Ve V. SCALE OF

3 omponents! METER IS USED.

1S P S IRCEIE SEICRIEAGD F2L: P E* 6V. WHEN 10 V. SGALE IS USED.
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SFATIFER OF RADIO™ by Lee de
Forest. Published by Wilcox & Follett
Co., Chicago. 490 pages. Price $5.00.

This is a rather nostalgic autobiog-
raphy by the man whose life work
helped to create the era of science
which is synonymous with the Twen-
tieth Century.

The scientific achievements of the
“Father of Radio” are well-known to
almost everybody connected with the
radio industry but this book reveals
many of the little-known sidelights
and the “human interest’” angles sur-
rounding Dr. de Forest’s monumental
inventions. In this book he has re-
vealed many heretofore unknown
facets of his personality, details of his
childhood, early education, and his
courtship and marriage.

The full story of his inventions is a
valuable contribution to the technical
literature of the industry and the fact
that all of this information has finally
been captured between the covers of
this book will be welcomed both by
present and future historians of the
radio art.

All of those interested in radio, tele-
vision, the phonograph, radar, guided
missiles, etc. (and that includes just
about everybody) will find in this book
the heartwarming story of a typical
American boy from the Midwest who
went forth to become one of the true
geniuses of our era. Dr. de Forest de-
serves our gratitude for giving us this
complete record of his important
works.

E

“NRADIO TUHBE VADE-MECUM
1950°% Published by P. H. Brans, Litd.
Antwerp. Distributed in the U.S.A.
by Editors and Engineers Limited,
Santa Barbara, California. 308 pages.
Price $3.00 and $3.20 (by mail). Eighth
Edition.

This tube manual is so well known
throughout the world that it hardly
requires a review, however there are
some new and particularly noteworthy

L

|
|
l

additions to this edition which require |

comment,.

Probably the greatest improvement
is the consolidation of the material
into a single volume, Thus, while the
book is bulky it does possess the un-
questionable advantage of having all
of the data within a single set of
covers.

The new edition includes data on
the 7-grid tubes, the nonodes and
phasitrons, planar-triodes, transducers,
projection tubes, and accelerometers.
A new section on crystal diodes and
crystal triodes has been added in rec-
ognition of the increasingly important
part these units are playing in elec-
tronics.

The entire manual has been revised |

and completed with information on
new tubes from the entire world. Ad-

ditional data on older types of tubes, |
which previously had been unavailable |

Beeember, 1950

due to war conditions, has now been
secured and is included in this tube
manual.

As with previous editions the manu-
al is published in English, Dutch,
French, German, Danish, Swedish,
Italian, Spanish, Portuguese, Russian,
Finnish, Greek, Serb, Czech, Polish,
Turkish, Arabic, and Japanese. Com-
plete instructions on the use of the
manual are given in all of the listed
languages.

* * =
STELEVISION SERVICING* by
Walter H. Buchsbaum. Published by
Prentice-Hall, Inc, New York. 330
pages. Price $5.35.

This is a thoroughly practical hand-
book for the television technician. The

BRINGS

Bright...Cle!

EXCLUSIVE

/N THE

ond Withoul /rz{e/_f;e(eﬂce

author has provided a completely un-
derstandable explanation of how and
why a TV receiver works {or fails to
work) without resorting to the use of
mathematical formulas and compli-
cated diagrams.

The book is divided into three parts,
the first dealing with the theory of TV
receivers, the second with installation
practices, and the third covering trou-
bleshooting.

Regular readers of this magazine will
find this book written in the same
straightforward manner that charac-
terizes the author's articles. For tech-
nicians who are a little weak in the
higher mathematics end of television,
this book will provide a special boon.

50

PICTURE!

/.1%

Built-in
Impedance’ Transformer

Fringe and super-fringe

ANTENNA

TELEVISION

RECEPTION

{5§ A LOCAL
PROBLEM

Ward builds a
type of an-
tenna best suit-
ed for optimum
performance at
every location.
Standardize an

WARD, the
prafit line of
antennas,

o;nns

www.americanradiohistorv.com

WARD YAGIs are producing amazing results! In many
cases, acceptable pictures now enthuse set owners,
where no image could be obtained by other antennas.
Increased sensitivity and exceptionally high gain is de-
veloped through Ward’s exclusive built-in impedance
transformer. Having perfect match to a 300 ohm line,
full signal strength is transmitted to the set,
with high front to back ratio, a clear, sharp signal is
picked up, without co-channel interference. Being closely
tuned to each channel, this highly directive antenna has
a narrow, angular pattern cutting foreign interference
and noise to the minimum,

Ward's Yagi is o highly specialized antenna, designed
without compromise specifically for long distance TV
reception. In distant areas, and areas intermediate be-
tween transmitting centers, where weak signals and co-
channel interference obstruct reception, stacking of Ward
Yogis enables the selection and maximum energy re-
ception of the desired station.

Order o supply of Ward Yagis taday.
Satisfied custamers
mast prafitable antenna.

THE WARD rrobucts corp.
Subsidiary of the Gabriel Co.
1523 East 45th St., Cleveland 3. Ohio

Designed

make WARD yaur
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COUNTEN TYPE INSTRUMENT DIAL 3”7 x 3”7
14" 10 3" Shaft, 3 Digit Counter.......

MISCELLANEOUS
APA/10 PAN:ADAPTER ... ... .«.ouoonns

ART :3 Meodulation Transformer- . 9.95
FREQ. METERS. excellent con S

39.50

4.95

mp DC. 4.95
APN-l w[tlmeler transceiver. 10.50
ecefver. with tubes. NEW 10.50
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1000 KC xtal. $3.95: 5 MC xtal. .50
27 0-5 MA Meter amp scate. 2.95
sEncuMAsTEn output transjormer 25 9.95
FOUR QUAD. PHASING CAP&C]"I‘OR 2.95
G.E. 27 0~ .':00 MA Meter. 3.25
CRAMER time uolay relay 120 sec. 120 vac. 9.95

METER SPECIALS
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SO 3147 O-200 ua DC.............. . 650
2%” ©-9 YD .99
SQ 2%’ O-100 AMP DC wlfh shunf .99
o it e
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0-50 .$14.50 | 0-50 AMPACWH.$5.95
100-0- ... B.95 =75 A\l .ACTrip S5.95
0-500 . 6.95 JBT 31:F FR.MTR 7.95
33 ¥A 333 2” METERS
0-5 cale. 2.95 0-500 ua SP Scales $3.95
0:15 MA GE. 4.50 0-1 MA D UN. 3.85
0-20 MA DC WH 4.50 0-1-2 MA 506... 3.45
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2 1) RELAY

Aliied Control type
RA, SPDT, 6VDC op-
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ndle a mlxlmum ol

ha
75 Watts at 150 mc.
Vdeally suited for mo-
bile rigs. TV antenna
Each

switching. etc. Uses
standard” eg-ax cen-
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neetors. 10 for $35.00
Sct of 83-1SP Co-ax comnectors for above S $0.99
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Q0 HY 110 MA Sub Sig Herm Se 3.45
0 HY 150 MA 140 OHM. ... 1.39
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4 OH .50
. 1.25
. 3.45
. 65.20
4.95
6.10
M . 5.25
Y 400 MA 90 OHM Herm 4.95
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TERMS: 25% Deposit with order, balance

€.0.D. Rated firms epen account
‘*SEND FOR TUBE LIST'®

ATTENTION] INDUSTRIAL USERS. MANU-

FACTURERS, LABS., COLLEGES

Send us youf specs., and Ict us Quete—Large, Varied

Stock of Tubes, Rcsist., Capacitors, Test EdquipP.,
ete., available.

POLY-TECH

919 Dawson St, New York 59, N. Y.
Tel. MUrray Hill 6-2650
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Augusta—Camp Gordon

Signal Corps officers recently at-
tached to the Signal! Corps Training
Center at Camp Gordon were guests
of the Augusta-Camp Gordon Chapter
on September 27th. The meeting was
held at the Chateau of the Augusta
Arsenal and was presided over by Colo-
nel Henry J. Hort, chapter president.

Mr. Marion Symms, one of Au-
gusta’s civic leaders, gave an interest-
ing historical sketch of early Augusta
and a brief account of the history of
the Augusta Arsenal itself. Mr. Scott
Nixon, an amateur photographer,
showed some excellent colored movies
of the many beautiful gardens in
Augusta.

A Dutch lunch was served at the
conclusion of the meeting, and the
chapter members and their guests had
an opportunity to become acquainted.

Baltimore

Baltimore decided to have its first
fall meeting in the form of a social
affair to enable members and chapter
officers. to become acquainted. The
meeting took place on September 27th
at the Park Plaza Hotel, Baltimore.

After dinner, Chapter President
Wilbur Webb, Director of Engineering
and Research, Bendix Radio Division,
introduced the new officers and Colo-
nel George Dixon, AFCA National
Executive Secretary, who had come
up from Washington. for the meeting.
Colonel Dixon discussed the general
objectives of the association and em-
phasized the importance of fraterniza-
tion during chapter meetings to de-
velop closer friendships among AFCA
members.

At the conclusion of the meeting,
the movie “Air Siege” was shown to
the group.

Beston

Capt. Charles Horne, former Deputy
Chief of Communications, USN, and
now Director of Federal Airways,
CAA, delivered an excellent talk on
“Aeronautical Communications, Pres-
ent and Future” before a meeting of
the Boston Chapter on September 20th
at the Boston Naval Shipyard. At the
conclusion of his talk, he conducted
an interesting and instructive question
and answer period.

A social hour and dinner preceded
the meeting. Chapter President T. F.
Halloran of the General Communica-
tion Company greeted the members
and guests and stressed the chapter's
current membership drive. Member-
ship Chairman John B. Russell of the
S. H. Couch Co. reported on the prog-
ress of the drive.

Arrangments for the evening's pro-

www americanradiohistorv. com

This Association is a patriotic
non-profit organization, with
chapters in most of the larger
cities, dedicated to developing
and maintaining efficient person-
nel, commissioned, enlisted, ctvil-
ian, for the supply (including de-
sign and development), installa-
tion, maintenance, and operation
of communications and electronic
equipment for Army, Navy, and
Air Force and their supporting
civilian activities. It publishes a
magazine “SIGN ALS” at its na-
tional headquarters in Washing-
ton. Every American interested
in any way in communications is
eligible and invited to join. Dues
are $5.00 per year. Application
should be submitted to the secre-
tary at 1624 Eye St, N. W,
Washington 6, D. C., who will
furnish details upon request.

gram were made by Raymond B.
Meader of New England Tel. & Tel.
Co., who is chairman of the chapter’s
program committee.

Chicage

The Chicago Chapter held its open-
ing meeting of the 1950-51 schedule at
the Edgewater Beach Hotel on the
evening of September 27th. Some sev-
enty members and guests attended a
double-feature program at the Sheri-
dan Room, after an informal dinner
at which reports of past national con-
ventions were given and suggestions
made for the 1951 convention to be
held in Chicago.

The program was opened with a
talk on “Research Applications of
Photography” by Perry M. Thomas,
Director of Sales Training at the Bell
& Howell Company. The talk was il-
lustrated with a series of spectacular
slides of stroboscopic flash photo-
graphs made in connection with sev-
eral actual military and civil research
projects, including the investigation of
icing conditions on aircraft propellers
and wings, helicopter flight, and the
flight of German “Buzz Bombs.”

The second feature of the program
was a panel discussion of defense pro-
curement procedures. Moderator of
the discussion was Harry C. McClus-
key, executive vice president of the
Kellogg Switchboard and Supply Com-
pany. Guest participant was John E.
Nylin of the Chicago Office, Signal
Corps Procurement Agency. Chapter
members participating were Raymond
K. Fried, expert on the legal aspects
of procurement, and Carrington Stone,
experienced in industry-military rela-
tionships.

Mr. McCluskey had prepared a series

RADIO & TELEVISION NEWS
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of questions designed to bring out both
the basic facts of procurement plan-
ning and procedure, and to develop
specific answers to current problems.
The questions were directed in turn
to the panel members, who answered
them on the basis of individual knowl-
edge, or placed the subject in discus-
sion.

Several interesting points arose in
the panel discussion, and questions
were accepted from the floor. On the
question as to what Signal Corps
contracts were subject to renegotia-
tion, Mr. Nylin replied that to his
knowledge renegotiation can apply to
any negotiated contract or subcon-
tract of $1000 amount or over. On the
question of supplier’s rights for re-
negotiation, Mr. Fried stated that in
a case within his knowledge a supplier
had asked for renegotiation on the
grounds that operations had been con-
ducted at a loss, but that this was
not sufficient grounds for renegotia-
tion. Only recourse of a supplier for
upward price revision is supplemental

agreement, Fried said, based on
changes in specifications or similar un-
derstanding.

On the question of government spe-
cifications, all members of the panel
were in agreement that the phrase
“or equal” has very little flexibility
when used in connection with an item
designed at a single source. The con-
sensus was that to be able to bid on a
proprietary item, it is virtually a ne-
cessity to have working drawings of
the proprietary item together with
drawings of your own equivalent, with
the statement that the two are elec-
trically and mechanically interchange-
able. Naturally it is not customary to
have available working drawings of a
competitor’'s product, the panel pointed
out, although some instances of sup-
plier’s drawings being available to
government contractors for bid distri-
bution have been known.

The meeting adjourned after ques-
tions from the floor had been an-
swered.

New York

New York Chapter members turned
out for a most interesting meeting on
September 13th which featured Dr.
J. O. Perrine, Asst. Vice President of
the American Telephone & Telegraph
Co., and his demonstration-lecture on
“Micro-Radio Waves in Civil and Mili-
tary Communications.” Dr. Perrine
presented a similar lecture before
AFCA’s four Southern chapters last
year.

Colonel George P. Dixon, AFCA Na- |

tional Executive Secretary, reported
on some of the things that national
headquarters are working on.
Chapter President Thompson H.
Mitchell, RCA Communications, in
calling the meeting to order introduced
the following: Maj. Gen. H. C. Ingles,
President of RC4 Communications and
former Chief Signal Officer of the
Army; Brig. Gen. Carroll O. Bickel-
haupt, Secretary- and Vice President
of the AT&£T Co.; Rear-Admiral El-
lery W. Stone, President of 41l Amer-

December, 19350

SPEAKER
HOUSINGS

MICROPHONES ‘ AMPLIFIERS SPEAKERS

* Pressure |
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Teleohones

¢ Stards, Plugs,
Caoblas and
Connectors

® Pre-Amplifiers

* Line Amplifiers

* Voltage Amplifiers
* Power Amplificrs
® Remote Amplifices

®* Cone Type

® Horns and Drivers

® High-Fidelity Speakers
* Speaker Accessorics

* Boffles, All Types
. {e Cobinets

INTERCOM SYSTEMS PORTABLE
SOUND SYSTEMS

* All Master Systems

* Master-Remote
Sysfems

* Combination Systems
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CUSTOM-BUILT
EQUIPMENT

PROGRAM
CONTROL UNITS
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* Single Channe)
* Dual Channel
® Custom-Built

* Consoles
* Desks
® Turrets
* Cobinels
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It's easy to get the right equipment from RCA's
full line of matched sound products

Buy your sound products the easy
wzy. The wide variety of RCA Sound
Products simplifies your problem of
finding the right equipment for your
sound jobs.

Every item in RCA’s extensive
sound line is electronically engi-
neered with its own special charac-
teristics to give top performance,
dependable long-life service with
quality appearance. Not oaly is the

RCA Sound Products line built right,
it is also priced right 1o enable you
to build a steady volume of profitable
business.

No other manufacturer offers so
extensive a line of “matched” sound
products from the smallest “bally-
hoo” system to the largest systems
for industrial, educational, institu-
tional, church, hotel, hospital or
commercial users.

See your RCA Sound Products Distributor for
catalog and new sound sales manual

SOUND PRODUCTS

RADIO CORPORATION of AMERICA

ENGINEERING #PRODUCTS DEPARTMENT. CAMDEN. N. J.

e Conada: RCA VICTOR Company bimied, Montreel

RADIO TRANSMITTING TUBES

PRICE PACKING
IN ORIGINAL CARTONS

WE HAVE LARGE
QUANTITIES OF

TYPE

SUBSTANTIAL DISCOUNTS ON LARGE ORDERS

All tubes are brand new standard brands. This offer subject o change with-
out notice and prior sale. Terms: 25% deposit with order, balance €.0.D.
$25.00 minimum order.

MANUFACTURERS: WANT MORE EXPORT SALES? CONTACT: MICHEL LEVIT
Domestic Division: TUBE DEPARTMENT

METROPOLITAN OVERSEAS SUPPLY CORPORATION

1133 Broadway, New York 10. N. Y, Telephone: CHelsea 3-1105
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TEN OF THE BEST

RADIO TEXTS

RADIO HANDBOOK
IN TWO EDITIONS

1I1TH EDITION: The standard work om
practical end theoretical aspects of
oli radio sommunication,

T2TH EDITION: Devolied <onstructlon=
ot information on @ wealth of radko
<ommunlcation egqulpment; all
brand.new.

BOTH these iop.notch books are &
nec@aslty for everyone Interested
in rodio communication. There is
lissle overlap in coverage; each i
a perfect companion voivme to the
other,

FOR EITHER EDITION AT YOUR DEALER — By
mail, $3.25 postpaid. Add 10x in Cal, Foreign,
5$3.50.

BETTER TV RECEPTION

THE “Fringe Area TV™ Reference Book
By W.W.5mith and R.L. Dawley

TV signol propagation, evaluation of TV an.
tenna, making a TV signol survey, types of
masrs and rowers and recommended instol -
latlon p full dara on rh
to use open-wire feed lina, how to elimine
ote ghosts, minimizing fading, TVL erc.

AT YOUR DEALER — On mail orders from vz,
$£2 60 postpaid. Add 10les 1ax in Colifornio.

SURPLUS RADIO CONVERSION
MANUAL N TWO VOLUMES

This set of reference dato hais become stands
ard for the most commonly used items of sur.
plus electronic equipment. All conversions
‘| hove been proven by testing on several
wnits; cach yields a useful item of equip-
ment. For list of items covered  wiite us.

$3.00

how

FOR EITHER VOLUME AT YOUR DEALER — On
moil orders from us, $2.60 postpaid

ANTENNA MANUAL

The most practical, comprehensive book 09
antennes. 300 poges of down-to-earth help
on antenna, feed line, rodiation and propa-
gatien for oll frequencies up to 1000 M.
including FM and TV. Ploin longuage; no
need to brush up o0 math. A necessity for
everyone interested in tronsmission or
reception.

$9.50

/

AT YOUR DEALER ~ On mail orders from us,
$3.60 postpoid. Add tax in Col. Foreign, $3.75

$3.50

"RADIO-TELEVISION

Questions and Answers”
A sceporate book for cath element of
the study - guide questions perlaining to
the vorious closses of commercigl U, §. A
rodio operator licenses. You need buy
anly those elements required for
the license you wont.
NOW READY!

flement 2: Bosic Theory and Procrice

Etement 3: Radistelephony

Element 4: Advonced Rodlotelephony

AT YOUR DEALER — On mail orders from us, SI

EACH postpoid for one, of 90¢ each for two or more.

85:

NOw AVAILABI.E
Ele men: 1 AS,

rinlcd editfon awalts pending revision of ques.
C.C.) 40¢ per copy at your dealer; 43¢ fram

C LAW. tempotary mimcographed edi-

RADIQ AMATEUR NEWCOMER

us POstpAR.
Ideal for these just getting started (or intes=

r
Tk sl
st
. - ; ested) in radio. You need no other book to
.

1 get your license and ge! on the oir. How-fo.

build simple equipment for @ complete sfas

| lien; operating inslructions; simple theory;
OTHER U. S. A. ELECTRONIC EBOOKS: You may order

study questions needed o pass licenseexams;
U.5.A. Amateur radio regulations. WRITTEN
BY THE EDITORS OF "RADIO HANDEQOK."
AT YOUR DEALER — On mail orders from vz,
$1.10 postpaid, Add sales tax in California.
from us any such currently advertised book at standard
pricesi we malntaln extensive stoeks for prompt shipment.
“SURPLUS"™ DIAGRAMS: We can furnish sehematics of
many surplus ¢lectronic items not included in our Conver-
slon Manual8. Send stamp for list.

AT YOUR FAVORITE DEALER

CC‘ ) or Dln;cl;.davcc\ MAIL-FRO M

LMY O
1302 KENWOOD ROAD, SANTA BARBARA, CAUFORNIA
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ican Cable & Radio Corp.; Robert A.
Gantt, Vice-President of the IT&T
Corp.; Vice Admiral W. S. Anderson,
Vice-President, International Automat-
ic RElectric Corp.; Ralph S. Grist, Co-
ordinator of Military Services, South-
ern Bell Tel. & Tel. Co., and President
of AFCA’s Atlanta Chapter; Col. H. R.
Yeager, Communications and Elec-
tronic Officer, Continental Air Com-
mand; Brig. Gen. A. W, Marriner, Avi-
ation Technical Director, IT&T Corp.

Colonel Mitchell announced the ap-

| pointment of Col. Allen E. Wharton of

the New Jersey Bell Telephone Co.,
Newark, N. J., as chairman of the
New York Chapter’s Civilian Defense
Committee. This committee will as-

! sist and cooperate in all possible ways

| with the recently established state and |

city civil defense organizations for the
New York metropolitan area.

Philadelphia

New officers were installed and com-
mittee chairmen appointed at the Phil-
adelphia Chapter meeting on Oct. 3rd.

Retiring President W. W. Watts,
Vice-President of RCA Victor Div., and
National AFCA Vice-President, in-
stalled the officers as follows: Presi-
dent—Harry A. Ehle, Vice-President
and General Manager, International
Resistance Co.; 1st Vice-President—
L. J. Woods, Vice-President, Philco
Corp.;, 2nd Vice-President—R. E.
Cramer, Jr., Vice-President, Radio
Condenser Co.; Secretary—J. R. Cur-
ley, RCA Victor Div.; Treasurer—L. C.
Coller, Signal Corps.

New committee chairmen are: Pro-
gram-—James McLean, Philca Corp.,
and John Schimmel, Franklin Insti-
tute, as co-chairmen; Membership—
Walter F. Denkhaus, Bell Telephone
Co.; Publicity—Erwin May, RC4; Ci-
vilian Defense Coordinating Commit-
tee for Philadelphia—Admiral J. Bowl-
ing, Philco Corp.; Civilian Defense
Committee for Camden—W. W, Watts.

Guest speakers for the evening were:
Col. George Dixon, AFCA National
Executive Secretary; Col. Wellington
Dillinger, new commanding officer,
Signal Corps Procurement Agency;
and Col. Glenn S. Meader, new com-
manding officer, Signal Corps Stock
Control Agency.

Colonel Dixon outlined plans for the
association for the coming year and
brought the chapter members up to
date on all aspects of AFCA national
activities.

An eye-witness account of conditions
as they exist today in Germany was
given by Colonel Meader who very

| recently returned to this country from

an extended tour of duty in Heidel-
berg. He stated that it was his per-
sonal impression that resentment
against occupying nations is gradually
waning in the non-Russian sectors.

A probing analysis of the present
attitude of the Japanese was presented
by Colonel Dillinger, who noted that
the retention of the Emperor was per-
haps the shrewdest of all General Mac-
Arthur’'s farsighted decisions in han-
dling postwar Japan.

Eighty members and guests attended
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A PROFITABLE MARKET for
DISTRIBUTORS, SERVICEMEN
and CONTRACTOR DEALERS

LOWELL Flush Mounting Ceiling
Baffles quickly and easily solve the
problem of speaker location and sound
quality in thousands of places where
conventional speakers would be un-
suitable or in the way.

Model BL8-A, illustrated, has “float-
ing conical action” and gives excellent
low level response. Provides CON-
TROLLED SOUND with even distri-
bution over 360°. Mounts to ceiling by
4 bolts. 1434” dia. at top; 474" deep
. « . all hardware furnished. Finished
in any colored lacquer to match sur-
roundings.

Write today for new catalog covering

the complete line of Lowell baffles.
Ideal for all ceiling installations.

LOWELL METAL PRODUCTS
CORPORATION
1531 Bronch St., St. Lovis 7, Mo,

- -

TUBE — OHM — CAPACITY
TESTER!

&

p-v
{'—' i

oty -
B

MODEL 202

s Line Voltage Contro
s Checks shorts and feakages.
« Checks resistance to 4 me
s Checks capacity from .01 to 1 Mmfd.
s Checks condenser icakage to 1 megehm.
) Ind-v-dual sockets for every type tube

. Tests tubes from .75 volts to 117
sblev oak case with carrqu handle,
L - * L - *

ament
54650
Export Dept., 303 W. 42n

:’ Built-in roll chart.
complete in sturdy, nand rubbcd port
Add $6.00 for 220V Oau'ratmn
Weite Devts 413 107 Frec *eatatoy ©
Gives Mare Measurement Value Per Dollar

ELECTRONIC

MEASUREMENTS
CORPORATION

423 Broome Street, New York 13, N-Y.
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the meeting and the dinner which pre-
ceded it at the Officers’ Club, Phila-
delphia Quartermaster Depot.

Pittsburgh

A tour of the West Penn Power |
plant in Springdale, Penna., marked
the first fall meeting of the Pitts-
burgh Chapter on September 12th.

The plant is the second largest
power producing plant of the West
Penn Power Company which supplies
power for the area surrounding Pitts-
burgh, Northern Pennsylvania, West
Virginia, Ohio and Maryland. The
tour was of special interest fo the
chapter members since the plant is a
part of a network vital to the defense
industry in the Pittsburgh area.

San Francisco

Colonel T. F. MecCarthy, Director,
Disaster Planning for the City of
Berkeley, Calif.,, gave an interesting
and instructive talk on “Municipal
Disaster Planning” before a meeting
of the San Francisco Chapter at the
Don Lee Studio of Station KFRC on
September 21st. In addition to the
problems of disaster relief planning
for Berkeley, he had a number of
up-to-date comments on the material
which had been recently distributed by
the National Security Resources
Board.

Colonel Lloyd C. Parsons, Signal
Officer, Sixth Army, brought the chap-
ter up-to-date on the local military
situation and stated that the Signal
Corps units sponsored in San Fran-
cisco by RCA Communications, Gray-
bar Electric Co., and the Associated
Telephone Co. had all been called into
active service. He also told of the
changes in communications personnel
recently made by the Navy in the San
Francisco area.

Seattle

The Seattle Chapter has decided to
forego its practice of holding bi-
monthly meetings and instead meet
every month until the present national
emergency is over. Representatives
from the chapter attended a recent
meeting of the local civil defense au-
thorities, and reported on the ways the
AFCA chapter could be of assistance
in the civil defense planning.

At the chapter’s September 20th
meeting, Mr. J. Dingwall, assistant
to the Mayor of Seattle, spoke on the

ODDS "N ENDS SALE

DIEHL MOTOR

Fan duty, brushless induc-
tion type (Do TV interfer-
ence). FFor 115 VAC 60 cy-
cles, 46 watt. 1800 R.P.M.
=1 Shatt 4" diam. 17 long.
= Noiscless bail-bearings—heavy east
construction. Shpg. wt. 6 1ba.

..%$4.50

Brand new.........

SILVER CERAMIC TRIMMERS

5-20 Mmid. Zero Temp.. .. ..
5«20 MmId, Neg. 300. 50
4.5-25 Mmid. Zero Temp.
20-125 Mmid. Neg. 650. .

MISCELLANEOUS—LIMITED QUANTITIES

Gra!ln-0-Wheat Bulbs. 3 volts. .$t.50
Westinghouse Mtr. multpir. res. ;g mog. ;g% 89
Circuit Breaker, 10 Ampere thermal. . .50
140 mmfd alr trimmers, screwdriver adjust.. .. .35
Weston 506 234 rd. 0-15 ma. Brand New ..... 2.95
Shunt 50 mv. 150 Amps. Westinghouse. . 2.00
Ceramie couplings ¥* Y P R .25
Micro-switch YZ-R85 SPST (N.0). 111110 125
8 MFD 660 VAC Ol Condenser G-D......... 3.50
2 X .1 MFD 800 V. Bathtub C-D. - 25
1/32 Ampere 8AG Littelfuse. . .per doz. 1.00
.5 MFD 400 VDC rcctan%ulnr Ol Acrovox. .35
Guardian Relay 24 YDC 8 Ohm coll 3{* silver

contnct.s nlrcrnﬂ starting........._....... 1.95
B MFD 30 Pk. Foto-fiash cond SDrugue 2.49
Phase Inverwr MC-413-A FTR. . 5.00
40 MFD 150 VDC FP elemmlytle - . .20
40 MFD 450 vDC FP electrolytic. .35
Thordarson Choke 10 Hys 55 ma. fUlly cosed. . .85

DC POWER

SUPPLY

Limited quantity —
Gov't Surplus. Rendy
to o.perate Full wave
bridge copper-oxide
rectifier heavy duty
multi-tapped trans-
former.

Input: 85 /95/105

115/¥AC50/60 g

Output: 2.5/24/28/32/36 VDC at 5
unfiltered.

For wall or bench mounting. Overall dimen. 9°x
814°xB14° high. Shpg. wt. 30 Ibs. Tested .md
guaraliteed e oo oo eeo - 2 bR R - - $36

Filter Kit, 2% ripple...................

amperes,

8.75

VACUUM CAPACITORS
Standard Brands

] 12 Mmta. 20 Kv $4.95
50 Mmid. 32 Kv 5.95
WY overall length 616", diameter 234", ter-

11inal diameter % ". Shpg. wt. 2 1bs.

EDISON THERMO TIME DELAY RELAY

Heater voltage 115 V. Norm. open SPST eontact.s
15-30 sec. delay. Contact rating 11 3A., 440V

2A. Slze 34 *x1 14" dlam. Plug In typc lor

standard 4-prong tube basc. Each .. 98 C

HI-VOLTAGE!

Ol] condenser, voltage doubler type
2X .15 MFD-8000 VDC. Use botl
sectlons in parallel for .3 MFD 8 KV,
or In geries for .075 MFD 16 KV.
G.E. 26F 381 New, Each....... $3.25

Lots of 6

in orig. box Each.,... $3 .00,

TEST EQUIPMENT
TS8-34AP Oscllloscope. like new with cords, probe,
carrying easc and technleal manual. Price on request.
Leeds & Northrup Capacitor Deeade, Cat. No. 1071.
Priec on reques

Gencral Rxdlo varlable Condenser 722-D. Dug]
range 110 MMFD and 1100 MM FD with hurgwood
case

Industrial lnstrumen(s I)ecnde Resiswr Type DR50
11,111 Ohms total In steps of .1 Obm, llke ncw $25.00

AUDIO CHOKE
SM Choke Type U7402 Hermetlcally
50 Hys 04 Amps DC

1780 RMB Test Volmge 3%'\3%'1
3%". Shpg. wt. 6 1bs.

PILOT LIGHT ASSEMBLIES

Aireruft tyf(e panel mounting, amber
i;“el only. Knutled rim, controls ' Dim~-
right.” Bakelite and aluminum con-
struction. Bulb replaceable from front
anel. For gingle contact bayonet bulbs.
li‘-SV or G315 mze. Dimensions: 2 4*
overall length, 3 14 diameter. 54° panel
mtg. hole.
IMMEDIATE DELIVERY—500 to
carton, nested. $30.00 per carton. Prices on larger
quantities on request.

WHILE THEY LAST
METER SPECIAL

0-300 YDC, Basle 0-1 ma. 24" rd.
Bakelite case. New, In original boxes.

Shpg. wt. 2 1bs. $2-2 5

Bargaln price

SELENIUM RECTIFIERS

and associated transformers, filter chokes and
condensers are listed (o our Catalog No. 719, Write
for your copy.

WESTINGHOUSE AIRCRAFT MOTOR

Brand vew—24 VDC reversible. 1/50 H.P. 4800
RPM continuousduty. Length i
of lcads 18", Dlmemlons 34"

x2}*, shaft 15° diam. by %°*
long.
Price............. $2.9 5

Reversing switch wlth Oﬂ
position. Each. .. .. .79¢

Minimum order $5.00. All prices are FOB ship-
ping point. Send check or MO. We wlill ship
transportation charges collect. Rated concerns
send P.O., Terms Net 10 days.

OPAD-GREEN COMPANY

71-3 WARREN ST., NEW YORK 7, N. Y. PHONE: BEekman 3-7385-6,

non-technical part of the Seattle civil
defense board which is headed by the ’
Mayor and is composed of the direc-
tors of the following departments:
public health, fire, police, engineering, |
utilities and welfare (performed by
the Red Cross). Mr. Dingwall ex- |
plained plans for handling an atomic |
bomb attack and pointed out that an
underwater atomic bomb burst is more
dangerous than an air burst. Other )
phases of the defense plan he de-
scribed were the development of a
recruiting program, housing facilities,
screening stations, purchasing divi- |
sion, mutual assistance with neighbor-
ing cities, and radiological monitoring
equipment. 30— !

December, 19350

AD-VANTAGE

Take advantage of the world’s biggest Classis
fied Ad opportunity—Your ad in

RADIO & TELEVISION NEWS

Classified Section will get more action—more
inquiries—quicker, and at less cost than in any
other magazine. Monthly net paid circulation
over 200,000.

RADIO and TELEVISION

Over 30 years N.E. Radio Training Center.
Train for all types FCC operators' licenses.
Also Radio and Television servicing. FM-
AM broadcasting transmitters at school.
Send for Catalog M.

MASS. RADIO SCHOOL

271 Huntingten Avenue Baston 15, Massachusetts
Lic. by Comm. Mass. Dept. Edus.

TV SERVICE MEN

YOU NEED THIS
$395 TOOL f» $1901

STRIPS and CUTS OUY gny!
length—both at same time

—a
~—== WILL SAVE YOU HOURS.

SMALL TOO—
2" x 3%" x 46" steel.
 Thousands sold at $3.93.

While they last
$1.00 Post Paid!

\ Sorry no C. O. D.
R. W. HARTNETT CO.

1025 Cherry St. Philadelphia 7, Pa.
—
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Mod

May be used to co

DC or may be o
short periods on
Gyro will sun for

i

Price O

29¢ each.

Hi-Detent—Heavy
on, 1 off. Pos. =2

19¢ each.

TERMS:
C.0.D. Orders acc
full must include
wise shipment wi

SYNCHRON MOTOR

interesting and amusing ex-
periments. Operates from 24 V.

el 600, 1 RPM. 115 Volts,

60 cycles, Brand New.
Special Price $2.75 each

BEAM INDICATOR

1.:82F Compass Indicater.
0-360°-5 in. dial, 26 v 400
cy. 812 v, 60 ecy.
position
new

Ideal

indicator, Brand

Price $3.75 each

C-1 AUTOPILOT
VERTICAL GYROS

nduct many

perated for
110 V. AC.
approx. 15 minutes after

actuating. Size—approx. 8”x815”x8l%”, Less
Amphenol (;onneclor.
ifrom new waircraft,

Removed
Special. .....

$4.95

C-1 AUTOPILOT
AMPLIFIERS

Three channel servo am-
plifier consisting of many
valuable electronic parts

ncluding 8 relays, 7 tubes.

With Tubes...... $5.95
Less Tubes

DYNAMOTOR
WinCo Type 41S6.
Input 13 volis DC
at 13 amps. Total
output 250 volis ct

0.060 amps. and
300 v. at .225
amps.

nly $5.95 Each

SWITCHES

Fd e

Mull.ory Wafer type. Double Wafer. 3 Posi-
tion. Special 29c each.

Mallory Single wafer. Three Position. Special

duty—4P.3T. Pos. 71, 3
all of. Pos. #3. 2 on, 2

off. Special low price 39c each.

Push button Switch-—Enclosed—s.p.s.t. Metal
housing for panel or chassis mtg. Special

CONTACTOR RELAY

Cutler Hammer 6041H30B.
12 v. dc. {50 amps.
taets).

Special at $2.95 Each

con-

PUSH-BUTTON
SWITCH SPECIAL

D.P.D.T. Momentary type.

Special at 59¢ Each

20% cash with order—balance

ompanied by payment in
sufficient postage. other-
1l be made via Railway

Express collect. Minimum order $2.00.

l Mae’s Service Shop
’ (Continued from page 46) J

scrawny TV signals that reach out
here.

“Another more common example is
the shifting of a radio’s i.f. frequency
a couple of kilocycles or so in order
to move a bad heterodyne off a popu-
lar local station.

“But you have to be sure that you
really are making an improvement. A
horrible example of not doing so is
the case of a technician I know who
invariably places bypass condensers
across the cathode resistors of sets

that do not already have them. He |

figures this does good because it in-
creases the volume, and he is of the
opinion that the manufacturer was
simply too cheap to include these con-
densers. Really, that is not always the
case. Quite often these condensers
have been deliberately omitted in or-
der to introduce degenerative feed-
back and so produce better over-all
frequency response. Using the con-
denser increases the volume all right,
but it quite often impairs the tone.”

“Any other cases where you sug-
gest changes?”

“Well, sometimes you get one of
these small radios that simply do not
have enough sensitivity to pull in dis-
tant stations. After you have checked
everything else, you will often find
that moving the loop antenna away

from the receiver a little way will in- |

crease the sensitivity tremendously.
The reason is simple: in order to
achieve ‘smart compactness,” the man-
ufacturer has jammed the loop coil
right up against the metal chassis,
with a resultant lowering of its ‘Q’

and an increase in the distributed ca- |

pacity. When cardboard or wooden
spacers are used to move the loop

away from the chassis an inch or so, |

the ‘Q’ goes up, the receiver does a
better job of separating stations, and
distant stations can be received much
more readily. On top of that, the re-
ceiver is usually better ventilated with
the loop set back a short distance.”

“Did you ever catch a manufacturer

pulling arn out-and-out boner?”

“You might call this one,” Mac said
as he picked up an a.c.-d.c. chassis.
“See where this 110 volt bayonet base
dial lamp is located? Notice that it
is directly behind the speaker cone
and only an inch and a half from that
cone. Now listen.”

He turned on the set, and Bar-
ney instantly detected an annoying

Your Bect Buya in

TRANSMITTING

TUBES

By Nationally Known Tube M#r.
NEW, BOXED, FACTORY PRE-TESTED
GUARANTEED
IMMEDIATE DELIVERY

10% Discount on. Orders Over $500

5092

25 14.50
2.65 16.25
S.45 115.00
4.50 19.95
5.25 30.00
5.50 8.50
6.25 67.50
7.25 85.00
9.00 2.75
9.00 100.00
40.00 15.00
32.50 17.50
00.00 . _45.00
00.90 180.00
4.50 . 175.00
1.35 17.95
10.00 1.19
8.95 67.50
45.00 80.00
1a4.95 115.00
i 4.50 115.00
b 4.50 .85

GET NORLO'S PRICES
ON OTHER TUBES BEFORE BUYING

I ALL PRICES F.0.B. N. Y. MINIMUM OROER 55
208y Deposit {Check or Money Order)
falance Sent C.0.0.
Rated Companies—Send Purchasé Order

| Cash for your surplus Invenlorlesj

et New York 7, N. Y.
one WOrth 2.1042.3

| 190 Washington Stre
'3 Ph

Ieud_mg custom-huilders
‘ choose |
' BROWNING FM-AM TUNERS

MODEL RJ-20A

To satisfy discriminating music-lovers who
wish the full splendor of beautiful music —
“the very best” — brought into their homes.
leading audio engineers [eature Browning
FM-AM Tuners in their custom-built radio

| phono systems.

l Ard you will recognize the excellence of
Browning the instant you hear it
music flawless and noise-free every
instrument sounding true spccch clear.
with amazing realism. Tuning is precise and
drift-free.

scratching sound that seemed to play |

a sort of background accompaniment
for the voice and music coming from
the speaker.

“Get this,” Mac said as he removed
the pilot lamp. Instantly the noise
stopped. In quick order Mac substi-
tuted a half-dozen other lamps from
a new box, and every one was noisy.
Then he removed the screw that held

Model RJ-20A—High-fidelity FM-AM Tuner
{shown above} incorporating tone controls.

| Model RJ-12B—High-fidelity FM-AM Tuner.
Mode!l RV-10A—High-fidelity FM Tuner.
All with AFC on FM

locTieo Dovices

BROWNING

LABORATORIES, INC.
WINCHESTER, MASS.

| the lamp bracket in place and moved
it to the rear of the chassis where it
| was shielded from the speaker cone |

INCORPORATED
BOXNO/94/ PATERSON N.J.
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by the back of the speaker. With the
lamp in this location, none of the
bulbs caused any noise,

“The manufacturer slipped up
there,” Mac said. “When these fragile
filaments are pushed around by the
speaker vibrations, they make noise;
and the only way to get rid of it is to
place the lamp in a position where it
is not buffeted around by the sound
waves.”

“As I get it,” Barney said slowly,
‘““the point you are trying to make is
that there are times when, as you put
it, the lily really does need gilding;
but before you pick up the paint
brush, you want to be sure that a lit-
tle wiping off with a damp rag will
not do the trick.”

“That’s a horribly involved way of
putting it,”” Mac said with a grin, “but
that's the idea. If you will just keep
in mind the revolting thought that
the fellow who designed the set you
are working on was probably almost
as smart as you are, you will be a
better technician for it.” 30~

| Engineering Integrated
Communications System |
(Continued from page 39)
the terminal station, complete with
associated carrier equipment, has been
designed to fit into a vehicle of the
three-quarter-ton weapons carrier type.

Intermediate area radio relay equip-
ment will be under procurement be-
fore the end of the fiscal year in the
form of a system with adequate band-
width for 12 voice channels or the
equivalent in facsimile, data trans-
mission. or teleprinter channels. The
same 12-channel carrier terminals be-
ing developed for wire systems will
be utilized. Primary employment is
contemplated for main-line communi-
cations from Army to Corps, and from
Corps to Division.

To meet rear area requirements, de-
velopment has been pointed toward
48- to 96-channel relay systems with
ultimate ranges up to 1500 miles. Due
cognizance has been given to engi-
neering features necessary to assure
the capability of satisfactory trans-
mission of television and wide-band
facsimile, While the equipment has
reached the engineering model stage
and tests have been satisfactory, it
will probably not be ready for produc-
tion this year.
system in a shorter time, a modified
version utilizing time division multi-
plex to obtain 24 channels is being
placed in production in the next few
months. Primary use will be for com-
munications from Theater to Army
Group to Army, and for providing
main line circuits within the commu-
nications zone.

Amplitnde Modunlated Radio

The addition of FM and radio relay
principles to the military radio sys-
tem has not by any means reduced the
necessity for conventional AM sys-
tems in certain applications. It is ob-

To provide a usable |

vious, for example, that FM with its |

short range in the frequencies used—

December. 19350

STANCOR

TRANSFORMERS

8400
POWER Using Stancor replacement transformers
SERIES for your radio, TV and sound service jobs

is the sure way to fatten your bank account.
Here's why —

A comprehensive line of 35 part num-
bers designed for replacement ond
new construction, Wide range of ap-
plicotions based on o thorough itedy
of today’s power tronsformer needs.
Most ratings ovailable in a choice of

® Quality comes first with Stancor. Ability to **take
it" cuts down call-backs—keeps your customers
happy with a goed job.

vertical or horizontal movntings. ® Stancor has the largest line in the industry. A
choice of 450 part numbers, in some 30 mount-

GUTDOOR LINE ing and terminal slyles, enables you to get ex-

TO VOICE actly the right unit for almost any application.

coiL ® Easy-to-read instruction sheets and clearly

marked terminals make your job quicker and

Twe new units designed to fit most i i
. et 2 easier. Saves valuable shop time.

needed outdoor applicotions. Primary
impedonces of 3,000/2,000/1,500/.
1,000/500 ohms; secondary imp2d-
onces of 16/8/4 ohms. Part Number
A-3333 roted at 14 wots. A-3334
roted ot 25 wotts.

New Stancor vnits ore coming ocut
oll the time. Keep posted, Ask
your Stameor distributor for our
latest catalogs.

Most Complete Line in the Industry
STANDARD TRANSFORMER CORPORATION se: ecsvon ave. chicaco 18, L.
RADIO Eneveering /= RS LOGGING SIMPLIFIED

Complete Radlo  EnElneering  course with “Timing Devices”

incl. Telev., U.H.F., and F.M,
Degree Coursc-. alse In Clvll.

24-HOUR
CLOCK!

Mech., Chem., and Aecro. £.: Bus.
Adm., Aect. Visit cnmpus Acc well
IDEAL FOR SWL'S
AND AMATEURS
Oun this professtonal

equlppetl labs. Low cost. Prep ecourses.
ALLIED HAS IT ingtrument now |

instruction. Grads successful. Foundes 1884,
Jan., March, June, Scpt. Write for Cataleg.

Makes it easy to keep a log in 24-hour time
(mmo -2400). 10”7 dial with sweep-second hand:
inm:

Personalized
Entct

ANOTHER QUTSTANDING JOBBER
VARIETY Electric Co., Inc.

601 BROAD STREET

TRI-STATE COLLEGE 16120 Gullege Ave.
er dial shows tlme directly in all world

Angola. Indiana {
{

Lones Self-starting; dependable. For wall or
panel mount. |landsome gray finish, chrome bezel.
For 110 volt 60 cycle AC.

No. 78-325. Net FOB Chicago. including Sl 5
£XCi5e (AN, ONIY. vt iueanrauiiortnaiain

Newark 2, New Jersey

HAS THE
SENSATICNAL NEW

425.K 5~

m SCOPE KIT

IN STOCK!

oroer rroMm ALLIED RADIO

833 w. lacksen Bivd., Chicago 7, [IL.
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R”
N RADIO CHASSIS ugo ‘?“c:;\wp

THE STRAIN-SENSITIVE
PHONOGRAPH PICKUP

| Here's why this troly. faithiful reproducer ap-
| peals to people gifte Swith the “"Golden Ear”

. why the STRADN-SENSITIVE PICKUP de-

| veloped by the PFANSTIEHL CHEMICAL

COMPANY brings out the brilliance of great

| voices and orchesuas . the latent music on

| your records that other pickups Ieave untouched.

® The STRAIN-SENSITIVE PICKUP is an
amplitude transducer with o CONSTANT
RESISTANCE of about 250,000 ohms.
Signal output is at a practically CON-
STANT IMPEDANCE LEVEL.

® Excellent Trensient Response.

WITH A GREENLEE
RADIO CHASSIS PUNCH ]

® Make smooth, ttue holes quickly |

this easy way. Just turn GRBBNLEE'

punch with an ordinary wrench and have | ® NO DISTORTION, phase shift or evi-
an accurately-sized opening for plugs, dence of intermodulation s audible.
sockets, and other recepracles. No ® LINEAR RESPONSE, free from peaks or

reaming ot filing. A GRBENLEB Punch resonances.

for cach of these sizes: 15”3 84%; 3"; 7

17 1067 1447 e 134", 10475 1347, 1,4 g
214". Also GRBBNLBB Knockout Punches
and Cutters for conduit and meter holes
up to 3%". Get facts now. Write
Greenlee Tool Co., 1892 Columbia
Avenue, Rockford, Illinois:

i i
GREENLEE

i | Cartridges are available for both standard and
micro-groove, and can be had with Famous
PFANSTIEHL M47I§ Precious Metal Alloy or
diamond tipped styli.

A special prcamphﬁcr is necessary to provide
the correct D.C. voltage for the pickup element
and to provide the first stages of signal gain.
Four styles are ready, or, if you prefer, you can
build your own from the circuit in the literature,

Ask your radio supply man, or write today
for complete FREE INFORMATION

PFANSTIEHL
CHEMICAL COMPANY
IOI Lake View Avenie, Waukegan, Nlinois

let MII.TON S. KIVER Help You

Prepare For COLOR TV
And...

I

YOU GEY and keep fa-
mous RFA 630 TS type

Easy to TRAIN ATHOME This Practical Way!

Men with the right training in Television Servicing are
in bxg em:m pull down big pay. T.C.I. TRAINS

RIGHT with easy-to-follow leCthal training
des:gned by servicemen, for servicemen! You learn
practical, professional type Television Servicing with-
out leaving vour present iob. Included are money-
making extras such as set convetsion, master antenna
installation, COLOR TV and field servicing short cuts.
You can start earning Television money after the first
few lessons. You learn to test, trouble shoot and repair
all types of TV sets.Youlearn COLOR CONVERSION too!

YOU DO‘cduaI testing,
serw:mg, Arouble shoot-
ing: ond repamng

ision ne2d 1f
HERE'S HOW YOU GET EXPERIENCE! thing Yoreueh 5
You train on your owa 29-tube television receiver Tc\e‘“s‘m

(12 V4. 16 or 19" tube), furnished as part of your coutse.
We loan you test instruments. As an opnonal feature
vou can get two weeks of actual field experience going
out on service jobs and working on the repair bench for
Chicago’s lar est mdependent ServiCing Organization.
You learn Television Servicing by actwally doing Tele-
vision Servicing . you get the practical know-how

MAIL NOW FOR FREE BOOKLET

'MILTON S. KIVER, President
| TELEVISION COMMUMNICATIONS INSTITUTE

you pneed to qualn’y for BIG MONEY in this fast. |205 W. Wacker Dr., Dept. 1-C, Chicago 6, Il
growing field

ACT NOW! Fill out and mail coupon for FREE Catalog
and SAMPLE LESSON. Write TODAY?!

TELEVISION “hghigio

0 K. Mr. Kiver! Rwh FREE Catalog on your
{J ractical home study Course In Television Servicing,
| neluding COLOR TV. Include FREE Sample Lw-l
on. 1 am no1 obligated. Salesman will not call.

,,,,, ....Zone. ... ..State. ... . |
)BEGINNERS check here tor information on
Pre-Tel Eadlo Course.

205 W. Wacker Dr., Dept. BE3 Chicago 6, Il
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and radio relay systems with their
‘ dependence on relays for range—

would be of little use to an airborne

division landed 100 miles behind the

enemy lines. Mobile communications

over intermediate ranges also obvi-
| ously point toward AM sets. Global
networks covering distances up to
12,000 miles must, of necessity, con-
tinue to utilize frequencies suitable
for long ranges and methods of mod-
ulation giving maximum frequency
conservation.

The main development being pur-
sued currently in the low power AM
field is a 100-watt set for use by lower
echelons within divisions and by air-
borne troops. Ruggedness, reliability,
small size, and simplicity are the key-
notes that have governed the develop-
ment. Quantity production is expected
to start within the near future.

In planning development to satisfy
requirements for sets working over
ranges calling for wattages from 500
to 50,000 the Signal Corps has pro-
ceeded on the “building block’” prin-
ciple utilizing the 500-watt transmit-
ter as the basic component. Addition
of a 5 kw. power amplifier provides a
set suitable for military communica-
| tions in the 1000- to 2000-mile range,
while the addition of a 50 kw. ampli-
fier and necessary auxiliary equip-
ment leads to a high-powered system
| for use on a global basis. Provisions
| are made for teleprinter, facsimile,
| voice, and c.w. transmission. Acces-
| sory equipment is provided for single
sideband adaptation. In addition, par-
allel development is proceeding on a
simplified single sideband transmitter.
Within a few months production on
500 and 5000-watt sets will be under
way. Receivers for the above equip-
ment will be taken from a general
receiver family being developed to fit
communications, intercept, and direc-
tion finder roles.

Integration

While the above equipments have
been discussed as individual items, it
must be emphasized that they are de-
veloped within the concept of an in-
tegrated system and that devices for
radio-wire integration are either in-
tegral to the equipment or furnished

| as auxiliary items.

| W

] Wire systems are still considered in
general to be the backbone of most
Army communications despite the im-

| provements being made in the radio

| field. Consequently, postwar effort on
development of wire eguipment has
paralleled the effort on radio systems
and is producing comparable results
as will be indicated.

Wire and Cable

One of the really significant ad-
vancements now paying off in Korea
and elsewhere is the new Signal Corps
field wire which has been developed
to replace both the well-known W-
110-B field wire and the W-130 type
assault wire of the past war. No rub-

] ber is contained in the new wire and

RADIO & TELEVISION NEWS
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substantial
in other str :
W-110-B  wire mened around 140
pounds per mile, the new wire weighs
only 48 and has an increased talking
range, better abrasion and moisture
resistance, and longer life. To facili-
tate wire laying, a new canvas wire
dispenser has been perfected which
allows high- or low-speed wire pay-out
from the inside of the package with-
out the use of reels or axles. Besides
the obvious advantages, particularly
to the forward area wire layers, a con-
siderable saving in metal reels is
realized. Also nearly developed is a
lighter and tougher spiral four field
cable for use with 4- and 12-channel
carrier systems. The basic cable for
both systems is identical physically
and electrically, with loading for 4-
channel operation being accomplished
by insertion of a small weatherproof
loading coil between cable connectors.

Switehboards

The system of switchboards contem-
plated for the integrated system pro-
vides capacities required from battal-
ion to theater level and utilizes,
when possible, the “building block”
system. Just going into production is
a 12-line monocord board of the mag-
neto. type weighing about 22 pounds
versus the 72 pounds of its pre-
decessor and utilizing retractable
cords. Capable of stacking up to three
units, this board will be suitable for
use up to regimental level. Also soon
to be available for use at regimental
and divisional level is a 30-line mag-
neto board of the more conventional
type capable of 60- to 90-line expan-
sion and using many of the basic com-
ponents of the smaller board. For use
where larger capacities are necessary,
a common battery board, based on a
70-line position and capable of expan-
sion up to 2000 lines, is being devel-
oped. For ease and speed of installa-
tion, this board is equipped with plug-
in type cables for interconnection be-
iween positions, and between main
frame and switchboard. As with all
Army equipment, the ability to stand
the bumps and adverse weather condi-
tions inherent in military operations
has been built into the equipment.

Teleprinters

The Signal Corps’ main contribution
to the teleprinter field is the develop-
ment of a simplified page printer
weighing only 45 pounds, usable at
speeds from 60 to 100 words-per-min-
ute, and designed specifically for rug-
gedness and dependability and ease of
maintenance. Due primarily to its
225 pound weight, and multitudinous
parts the teleprinter previously stand-
ard for the Army was not suitable for
use in lower units, whereas the new
unit with only one-fifth the weight
and 300 fewer parts will allow tele-
printer service to be employed down
to the regimental level. A 17-pound
tape printer now in development will
further extend the use of this most
desirable means of communications to
battalion level. Recently completed
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SENSATIONAL TRIO

TV YAGI

PROVIDES HIGH GAIN ON 2 CHANNELS

Here's the New TV antenna everyone is talking about — the
most desirable antenna for two band operation. Unlike
customary yagis, where gain falls off sharply on adjacent
channels, the new and revolutionary development by TRIO
actually provides full 10 DB gain on each of two channels —
in a lightweight, compact array. It’s the reason it’s the most
sought after antenna in America today!

It’s available for channels 4 and 5, in the low band, and
channels 7 and 9 in the high band.

If it’s dual channel performance you want for local or fringe
area reception, here’s the antenna that out performs them
all — in Y-etter picture quality, cost and weight.

COMPARE THESE ADVANTAGES

® Provides gain on both channel 4 and 5 {or 7 and 9).

Equal to Any Two conventional 4-element yagis!
@ One bay repZICes bulky stacked array!
® One lead replaces old-style 2-lead systems!
@ Less weight-per-gain than any ather TV antennc!
® Greatly reduced installation costs for complete TV coverage!
® Can be stacked for additional gain.

HOW IT WORKS
Antenna consists of 4 elements whose functioning is different
on the two channels. For example: in Model 445, the ele-
ments, on channel 4, act as reflector, dipole, director,
director, in that order; while on channel 5, the same elements
act as reflector, reflector, dipole and director. Careful design
insures proper impedance match with standard 300 ohm lead.

R o ’
Eliminates Co-Channel Interference — Venetian Blind Effect
. . . When used with TRIO “Controlled Paltern” System
Because of the high gain and front to back ratio of the new
2-channel single or stacked yagi, most co-channel interference
is eliminated. When the prolﬁem is unusually difficult, such
as when the TV receiver is located in the center of several.
TV stations operating on the same channel, co-channel inter-
ference CAN BE COMPLETELY eliminated with the ude of
the “"Controlled Pattern™ system. This unique system uses
2 bays, off-set stacked and tuned with the remarkable TRIO
“Phasitron”. TRIO antennas will give you TV reception
when the rest fail.

Model 445—Single bay Yagi for Channels 4 and 5.

Model 445-2—Conventional 2 bay stacked array for Channels

4 and 5.
Model 479—Single bay Yapi for Channels 7 and 9.
Modg} 473-29—Conventional 2 bay stacked array for Channels
and 9.
Model 645—"Controlled Pattern’ System for- Channels 4
and 5, and Model 679 for Channels 7 and 9.

vu (e ., ® . MANUFACTURING CO.
y J/‘tm Griggsville Wlinois

" RADIO COURSES
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Singled-clement yagi with dual
purpose elements. Provides
high gain on two channels.

}

Two of the new TRIO yagis
may be stacked to get up to
12 DB forward gain.

every type of

i J
T
1~ e
- X3
The ""Controlled Pattern’* Sys.
tem — eliminates *'Venetian-
Blind cffect” when caused by
co-channel interference,

Amazing results in sales, inquirles znd con-
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t STENC
ideal for Adverrising, Announcements, Nosices,
Labels, Forms, Price Lists=~hundreds of uses for
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omes complete with all supplies, instructions
and 60-page Book of Ideas.
FREE TRIAL OFFER: Tr
buy it! Write ang a GEM
sent_vou postpaid. After 10 days. send onl
$7.50 or return the GEM. no questions askedY .
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OND EQUIPMENT CO. « Dept. 111
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SEND NO MONEY « FREE TRIAL OFFER
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INVENTORY SALE
ALL PRICES CUT TO BONE

Welhlnqnouse Cuf;ox Recuﬂer 0.64 Amp. 28
€.

'I_'UBES—OZ‘. 791:; ll'lP'l. 9Ba;i GBLT mss imbbae 35¢

12 BRAND NEW 10" PHONO RECORDS_Ass't.
Jazz—POD—HHlbllly—Polkns 1

3 Ft. 5 A Wire Shll.-ldr.-d Cab]e with Amphenol cos":."f)%

r $1.00

U. S. ARMY GAS MASKS
lha OD covered case sultable for iunch or tool bag
coal contalner for use In refrigerators to

el(mlnnlc fish or other odors.
Brand new—39c each; 3 for $3. 00

" TRANSMITTING PLATE TRANSFORMERS
A palr of Signal Corps transformers connected in see
ries to 110-125 Volts, AC. will deliver npproxima!ely

50 to 800 Volts, DC, 200 mils, when connetted 1o a

roc(iﬁer tube and filter condenser. Cost Uncle 8am
33 h? ur price per palr, $2.98, Shlpplm; weight
8lgnal Corps Phones—2 M. Ohms (8 M OhmsSI 4o
2 Ft. Ext. Cord and Plugy 0110 [l T a0

OIL FILLED FILTER CONDENSERS
1.—MFD—1000 working volts. . .... 6/99¢c; 12/51.75

CD. 4 EI’D 800 Vﬁprlgnt Bettom Lug
‘I’OBE TUBULAR ELECTROLYTICS

0-20 MFD, i50Q V., .35!: 30-30 MFD. 150 V...
40-40 MFD. ISO N5

37c

"

Low-Loss Short wave
Lock Type Air Trimmer
Variable Condensers

3 GANG T.RFF.
VARIABLE CON-
DENSERS

3 P1.—12-15 Mmsd. . 12¢ |-000363 Con. 65¢
F 7 P1—25-30 Mmrd. .1s¢
&/ ¢ P1.—30-35 Mmfd. .16c
Q— U 10 PI.—40 Mmifd DED-T-y SLIES
=8 14 PL—56 Mmid | TOGGLE
==" 27 PI.—100-110 Mmfd 35c|[SWITCH .. ..1S¢c

4 PR, WAFER SOCKETS—$L.49 per C. each. .. ... 3¢
leLco 4 mr—:oo v—13p CAN RoNSENSTR ioc ea.
JNAFER SOCKETS. - -

OCKETS—4- 5 6-7 . .
1,000 OHm WiRE WOUND POTEN
3?&5’" FILTER CHOKE SHIELDED

ymxr homo.
5 Amps. $2.95; 10 A

PIEZO CRYSTAL HOLDERS with cover.

.12 far 51. 00

Gﬂnd your own crystnls—Pure Brnzill'm Qunr’tz nl&

RCA Band Switches— - - -
3 gang, 3 3 Pos. 3 band.30c & g:mg’ 4 POs- 4. -J bnnd 40-:

Trimmer.Padder Apst.—all Isnlantqee—.s!ngles. dunl
triples—100 asst. pleces
Philco pPush button Rm.nry Switch Double Pole. . . .35¢

ATTENTION: Prosneclor; ExPlorerﬂnrH ddenTreasures!
Arn

Construct a U.S, r of Metallic Mine Detector
Amplifier. Amplifie r un t only (less tubes and bat-
teries) with cables, headphone cord. and jack. Armg
wiring diagram. Type AN/PRS-1............. .8
RCA Ass’t Mica By-Pass Cond. .001, .002, .002S.
OO fOF - v v s v o sucaitota itiasasananansasaa 85
8 or 9 G‘lng push Button Swn.ch ............. 58¢
TLLED CHASSIS FOR 5.6 tubeﬁ .'o"xlO"xll/» . .25¢
PHOLE JACKS—OPEN & CLOSED AUTO........ 18¢

INAL 20 MFD—450 VOLT CAN FILTER

COND!NS‘ER
EBY SPEAKER VOL. CONTROL—60 OHM:
SAI.E-J’HONO RECGRD ALBUMS—-12"—3 comp 15¢:
0%.~3 comp.—15¢; 4 comp. 20¢; 12 comp.—49c

4 Pust Termlnal Strip with Lugs & Screws
Lots of 100

4 ere shlolded Cable 6 Pt w lth Plug.
IR.C—SOO Watt—300,000 OHM Wire Wound Res.
6 Prong Amphenol Sockets. .. .......... $4,00 per C

AMERTRAN FILAMENT TRANSFORMER_G.3 V.. 1.0

Amp. Encnsed Isolantite Terminal Posts. .. .. S$1.s0

uMER‘rRAN RKMITTING AUDIO XFORMER.~For Clasg
Modulator. Pr| 6400’1000—Sec 5560

180 MA Cost S7 SPECIAL 52.49

AM&R}'RRN AUDIO DUT:U;I’ xFORMER—Prl 10 000

.7 for $1.00

9Se

MA; Sec. 300. 8-1 Ratlo. . .........

FORMER—PM 000-10 o

AMERTRAN MIXER AUVDIO
00 Ohm

156-1 RATIO VERNIER DIALS 4 in., 34 in. Hub.35c

LINE VOLTAGE NOISE ELIMIN“TORJIU‘;S in B‘-
tween Radlo and Elec. Socket

NATIONAL VELVET VERNIER DIAL_!/‘ in. Hu'b. 4
ln Diam. Siiver Plated. . . ....... ... ..., 19

12 in. MAGNAVOX SPEAKER,

2500 Ohms. . ... $2.95

HEARING AlID CORDS—AaaortmeM t of 12 for, .. .51.00

MINIMUM ORDER $2.00—NO C€.0.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARK
SURPLUS MATERIALS CO.

Dept. DE

324 Plane Street NEWARK ¥, N. J.

voice frequency line units for use with
these two equipments will allow the
utilization of radio voice channels on
tactical radios for teleprinter service.
Of comparable importance, the voice
frequency principle will make possible
the use of teleprinters over local sub-
scriber telephone circuits and through
standard telephone switchboards.

Carrier Equipment

Commercial telephone and telegraph
carrier equipment is designed for fixed
station operations under controlled
conditions where size, weight, and rug-
gedness are not determining factors.
The Army requirements for carrier
equipment include lightweight, small
equipment built to take rough usage,
and operate with little attention un-
der adverse weather conditions and
over communications lines subject to
considerable electrical variations. To
fill this need three carrier systems are
currently under development, a 4-
channel telephone carrier, a 12-channel
telephone carrier, and a 48-channel
system. A new 8-channel telegraph
terminal can be used as needed in con-
junction with any of the above termi-
nals. The terminal equipment of each
of the above systems will be used not
only in the 4-, 12-, and 48-channel
wire sets but also with the 4-, 12- and
48-channel radio relay equipment.
Commercial standards for transmis-
sion levels and quality are being close-
ly followed in development of such
equipment so that long distance com-
munications over the integrated com-
munications network will approximate,
insofar as practical, that found in
American commercial systems.

Conelusion

Any brief article dealing primarily
with the results of development in the
communication field has the danger
of leaving the reader with the impres-
sion that a completely short-range
program is being pursued. Such is
certainly not the case. The Signal
Corps maintains at its own labora-
tories, and sponsors in the laboratories
of universities and industry, a long-
range program of research and devel-
opment having as its objective the
constant search for new basic knowl-
edge, principles, techniques, and ma-
terials; and their application to the
Integrated Communications System.
By continuing a vigorous, long-range
effort, the Signal Corps expects al-
ways to provide the best military com-
munications in the world.
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SPELLMAN
TELEVISION

for . . .

@ COLOR TELEVISION PARTS

HIGH VOLTAGE REGULATED
POWER SUPPLIES (0-30 KV)

HIGH VOLTAGE COILS
PROJECTION TV SCREENS

SCHMIDT CORRECTING LENSES
for pictures up to 6x9 Ft.

@ SCHMIDT OPTICAL BARRELS

Direct Inquiries to
SPELLMAN TELEVISION €O., Inc.

Dept. R—3029 Webster Ave., Bronx, N. Y.
Telephane Kingsbridge 7-0306
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STAY OFF THE BEAM WITH

ATLAS

“Multi-Cellular™ Wide Angle
TWEETER

Model HR-2

SIX CELL, WIDE ANGLE DISTRIBUTION: 100° x 50°

Cleam and efficient to 15,000 cycles. 25 watts of
program_moleriol obove 1000 cycles.

The new ATLAS TWEETER does not produce a
“hot”” high frequency sound beam on the center
axis but o wide angle coveroge in both hori«
zontal and verticol planes.

Heavy die cast sectoral horn, flush mounting
834" wide, 312’ high, £’ deep. A new high in
realism—smooth and clean musical brilliance.
Perfect crticulotion and sibilance

:":d]!l in voice reproduction.

- "% VARIABLE HIGH PASS FILTER
Write for our new catalog—
the most complete line of
speakers, muuophone stands
and sound accessories.,

TLﬂS
) souw coee,

Qﬂ In Canada, Atlas Sound
UN

Corp.Ltd., Toronto,Ont.
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International Short-Wave
(Continued from page 118)

o
tral P. O. Area, Tokyo, Japan; sent
nice souvenir folder commemorating
first Japanese broadcast of March 22,
1925. JKM2, 9.69, Tokyo, excellent
0130 in Japanese; announces “NHK.”
(Russell, Calif.)

Madagascar—Radio Tananarive cur-
rently is using French on 3.900, 6172,
and 9.515 weekdays 2230-0030, 0400-
0600, 1000-1430, Saturdavs at 2300-
0245 (Sundays), 0350-0600, 0915-1430;
news in French is at 2310 weekdays,
0000 weekdays, 0015 Sundays, 0400,
1100, and 1315. Programs in Malgache
are broadeast on 7.375 and 9.693. (Co-
penhagen DX broadcast) Stark, Texas,
hears 9515 and 9.693 both opening
2230 with “La Marseillaise”; former

takes French program, latter uses
Malgache.

The 9.515 outlet is heard at 1200 in
Israel. {Bluman)

Malta—FBS, Middle East, has

dropped 4965 and is now using 6.015
in parallel with 7.220 at 2300-0115 (has
BBC news relay 0100); announces will
reopen 0430 on 11.895, 7.220. (Pearce,
England, Bellington, N. Y. others)
Also noted on 6.015 afternoons around
1300-1400 and later; probably runs to
1600 or 1700. (Pearce, England)
Mozambique—Pearce, England, has
heard Lourenco Marques on approxi-
mately 15.278 (believed CRTBG moved
from 15.191) at 1425; signed off with

“A Portuguesa” at 1459; all-Portu-
guese.
New Cualedonia—Radio Noumea,

FK8AA, 6.038, is heard daily 0200-
0532; signs on and off with “La Mar-
seillaise”; no English noted as yet.
(Neeley, Calif.)

Norway—Radio Sweden reports a
new schedule for Radio Norway in
which ‘“Norway This Week” (a 15-
minute program in Englisi) is now
radiated Sundays 0700, 0900, 1500,
1900, 2100; four channels are used—
one of which is always 15.170.

Pakistan—Radio Pakistan, meas-
ured 7.1402 (probably Dacca?), noted
in oriental program 0630; at 0700 is
parallel with measured 11.5782 and
11.845 with news. (Oskay, N. J.)

Paraguay—ZPA3, 11.85, Asuncion,
noted with weak signal; at 1915 an-
nounced for ZPA, ZPA3, “Radio Tele-
CO",'
nouncements in Spanish, then popular
music; at 2100 had ‘“Reporte Esso”
(news in Spanish) and left air 2105.
(Ferguson, N. C.)

Peru-—0AXA4Z, 5895, Lima, heard to
2329 sign-off; slogan is “Radio Na-
cional del Peru”; listed 14 kw. (Neeley,
Calif.) QSL from this station lists
schedule of 1900-2330; frequencies are
OAX4A, 854 ke.; OAXA4T, 9562, 10 kw.,
inactive; OAXA4Z, 5.895, 10 kw. QRA is
Av. Petit Thouars, 447, Lima, Peru;
transmitters are located at San Mi-
quel; card was in English; asked for
further reports. (Slutter, Pa.)

Philippines—Radio Australia re-
ports that DZHS, Manila, Far Eastern

December, 1930

Broadcasting Corporation, is tempo-
rarily using 15.300; noted from 0100
to closedown 1105; has program sum-
mary daily 0300. Heard by Balbi,
Calif., at 0100 with news.

Manila, 6.17, has news 0745 daily.
(Balbi, Calif.)

DZH2, 6.000, Manila, noted 0900 with
reques: program; DZFM, 6.17, “The
People’'s Station,” heard 0915 with
weather report, marine news, and re-
port o° how many cases of different
diseases have broken out in various
countr.es, badly squeezed by Saigon
on 6.185 and BFEBS, Singapore, on
6.175; DZH2, 6.140, noted 0930 with

USA on 9.523 to closing 2030 is be-
lieved to be Radio Warsaw.

Noted in England on 9523 with
English  1215-1245 in parallel with
6.215; second broadcast 1300-1400 is on
6.215 only; announces as “The Peace
Station.” (Pearce)

Sao Tome—“Radio Clube de Sao
Tome” sent this schedule—CRSSA,
11.785, 1 kw., inactive; CR5SB, 17.6775,
1 kw., 0700-0800 onn Thursday and Sun-
day only; CR5SC, 4.8075, 1 kw., 1430-
1600 daily; CR5ST, 9.615, 1 kw., inac-
tive. (Mann, N. Y., via NNRC)

Southern Rhodesia—A further veri-
fication from Salisbury stated broad-

followed with program of an- |

casts on 4.880-4.890 were only test
transrnissions with power of 1 kw.;

present frequencies are ‘local day-

MORE THAN
THE 150

000 Rep INSTRUMENT,
S pU
PROOF oF OUTSTANDING VALUE AND F:.[;E}::ISE%[;HIIFS’

popular music, fair signal, relays
DYRC. (Neeley, Calif.)
Poland—A station heard widely in

Eavy-to-Budld

NOW, voyu cal i i
test equipment 1 Ilﬂgﬁe”ll);“}{argirm
mam‘ul.'at:turer‘s0

I ¥ bari,
/ There is nognald €asy-to-follow

an enjoyable few hours of instryet on and
Paderd
plug a Husheyd

gt 1St instrument at 3 ppeay

MODEL 345K
SUPER VACUUM TUBE VOLTMETER

Features long scale 4%” meter in burn_out proof meter circuit—
electronic balanced bridge type push pull circuit—neglible current
dravn due to high fnput impedance of 25 megohms—Isolation
L'robe—center of ohm scalé 10 ohms—5 ohmmeter runges reading
from 2 ohms to 1 billion ohms (1000 meRohms). 20 voltage ranges
0-1000 volts including AC and DC—Complete D.I3. meter.
Discriminator alignment scale with zero center permitting operation
in bhoth ditections. Operates on 105-130 volts. 50-60 cycles—lxtra
heary panel. case and chassis. Size 10” x 6" x 5”. Welght 8! lbs.
Shipping weight 11 Ibs.

MODEL 345K KIT COMPLETE............covvennus 23'
MODEL 322AK TUBE TESTER KIT

Fully engineered to test all recently dereloped tubes and television
types. Has provisions for checklng individual sections of multi-
purpose tubes as well as minlature and subminiature recelving tubes,
dack for head-phione noise test to check nolsy swinging or high re-
sistance internal tube connectlons. Ncon lamb for rapid short and

leakage tests between clements. 5 95
1T MODEL 322 AK, only L
MODEL 447BK MULTI-TESTER KIT

3” square D'Arsonvzel meter, DC Voltmeter: 0-5-50-250-500-2500
Volls at 1000 Ohm per Volt. AC Volumeter: 0-10-100-500-1000 Volts.
Outhut Voltmeter: 0-10-100-500-1000 Volts. DC Milllammeter: 0-1-
10-100-1000 3 A. DC Ammeter: 0-1-10 Amperes. Ohmmeter: 0-10.000
Ohms—1 Megohm—l0 Mecohms Ext. Deeidel Meter: -8 to +35
decibels. Complete with batteries. S I 2 9 5
KIT MOBEL 447BK, only........ovvivemvnnnnriaeianns L]

MODIEL 777AK DYNATRACER

New Model Slgnal Tracér—TUltra Modern-Circuit design provides
exceptionally hiZh amplitication s0 that actial gaith measurements |
may be made. Accurate meter Kives calibrated indications. Provides
the speedivst type of trouble shooting tool for tracing any type of
disturbance or elrcult defect from the antenna to the speaker,
Indicates noise pickup at the aerial=checks AVC—AFC, link and
filter tircuits.
Tube Complement 6ATS—BATE—6A05 and 6X4. Crystal Rectifler
IN34. Speaker employs Alnlco 5 magnet. Beautlful hammertone
grey steel panel and case with new slenderized Probe. Kit supplied
complete, 105-130 volts, 50-G0 cycles. Size 6%” x 84" x 117,
32.95

Weight 9% 1lbs.
RCP HIGH VYOLTAGE MULTIPLIER KIT

MODEL 777AK

Permits multipl¥ing all ranges X100 of Model 345 or any similar
impedance V.T. voltmeter. Speclal ceramic helieal high voltage |
resistof certified safe for all rauges up te 33.000 rolts. ss 45 |
ICIT MODEL HVMP-IK, only....oooivniiiiiniiniiinnns L |

RCP ULTRA HIGH FREQUENCY PROBE KIT
Uses germanium crvstal with low impedance network permitting
measurements up to 400 megacycles. $3.95

ooy —u—
KIT MODEL HFP-IK, enly..............cooveiiiiinere

Available at your Johber. Insist on . C.P. instruments. Write for Cataloguo 12RN

RADIO CITY PRODUCTS CO., INC. RE R i

25¢h ST NEW YORK 1, IN. Y.
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COMMERCIAL SURPLUS SPECIALS

PHONOGRAPH PICKUPS & CARTRIDGES

time” on 7.290, testing on 9.490; “local
evenings” on 3.320, testing on 6.018
and 9.490. (Pearce, England)
Spain—Radio Nacional de Espana
has been heard near 6.125 with re-

“Necdle Necdle O.P. Range B T List | Your cordings at 0805 and nOted Signing Off
Mfgr, Model Tip Pres. Volts in C.P.S. Price Cost 1100, frequent announcements; news
i MIP- B 1 1 0z. T8 50-10,000 8.90 3.20 a e L . .
5\‘:‘3:335 Nlinsfusu s:'xm:friﬁﬁgl %.35 or | 1. Sorgo00 | 178 T in Spanish from 0825; believed to sign
8 i t 35-) t 0z. . -10.1 K . i
paE | Dex | Now® e | ag | fieg’ | B Zieg | on An e -
tati - oz, o -8, . » J—
Astatie Liza None 1350z, | 38 30-4.000 6.65 2130 Ieeniar: 1a airmail comes this
Jstatic LI3-A None | 1§ 14 30-4.000 10.00 249 winter schedule from Berne—To Fu-
static ne - . . )= . -
gstatlc L7S-A Nome 125 oz 1.0 50-4.000 5.55 z.00 rope—Weekdays 0015-0140, Sundays
e | W (e | sBe || BER | 38| 138 [| 05 Menere ossosian aud 1a
. etal ram R o 8 . - . - N -
Webuter o1 P’ Metal T on. 1.0 To §.000 8’50 3l0s 9.535; Mon.-Fri., 0500-0830 and 1000
Wenster | N7 ESR: ‘9% 2 o 10,000 3% | 1:82 || 1700, Saturday 0500-1700, Sunday 0245-
\E»;eb‘sm F6P “ € sanpm) 1oz 10 To 5.000 5.00 1.80 1700, HER3, 6.165, and HER4, 9.535.
Yorce 16-0 G m:l Prrke | 6 gram 9 8.50 3.05 To Africa—Daily 0015-0140, Sunday

WEBSTER-CHICAGD
Replacement Cartridges

TRANSCRIPTION
Pickup Arm

G.E. VARIABLE
Reluctance Cartridges

0055-0140, HER®6, 15.305, 0500-0730,
HERS, 21.520, and 1000-1700. HERS,
15.305. To Australia, New Zealand,
Far East—Daily 0215-0445, HERS5,

Crystal Cartridge for : . e i X
Webster-Chicago, Two [| 2%iutic modet ue-10 This is © N RPx-040. Standard car- | 11865, HERS, 21520, and HERT, 17.-
and three speed chang- crystal pickup for use on all tridge for 78 R.P.M. rec- 84. To Japan, South East Asia—Daily
ers Nos. 246, 266 and lateral transeriptions. Ball- ords. Stylus pressure | 0745-0930, HERS, 11.865, HERT, 17.784,
EE SNt s bearing swivel buse. One ' and HERSG, 15.305. To India and Paki-
e e, SR Nt ounee meedle pressure, Em R 12014 grams. Output 15 | o0 Bajly 00451130, HER7. 17.784
$5.10 ea. ploys LP-21 erystal cartridge MV at 1000 C.P.S. With 8§ 3’ " , ‘." ,

Stock $2 25 your e e T S and HERS5, 11.865. To The Middle

No. XC-45 o cost stylus. 0.85 output voltage. replaceable .003” sap- East—Daily 1145-1330, HER7, 17.784,

st oo Pelinry Mg 0 B O G st i el and HERS5, 11.865. To The United King-

Bl Tiee, SR8 LisT your || dom_and Ireland—Daily 1345-1530,

13
e xcoasa D1.95 % B woder wers. . $4.95 72 ST 62,507 | HEUS, 9665 and HERS, 11.865. To

Spain and Portugal anrnd to South
America (first broadcast)—Daily 1545-
1715, HERS, 11.865, and HEUS3, 9.663.
To North America (first period)-

Daily 1730-1815, HERS, 11.865, HER3,
6.165, and HER4, 9535. To South
America (second broadcast)—Daily
1830-2000, HERS, 11.865, HEI5, 11.715,
and HEU3, 9.665. To North America
(second period)—Daily 2030-2300,
HERS, 11.865, HER3, 6.165, and HERA4,
§535. A free illustrated program
schedule will be sent on request to
Swiss Shortwave Service, Neuengasse

10%, DISCQUNTS ON. ORDERS OF $50.00 OR MORE:

Cash with order or 2504 deposit on C.0.D."s. $1.00 service charge gon orders less than $5.0
Shipments F.0,B. Chicago, Ifl. Prices subject to change without notice. All items subject ee

TERMS:

prior sate.

IRVING JOSEPH RADIO PARTS, INC.

I 215 S. HALSTED STREET . CHlCAGO 6, lLLINOlS

| CHICAGO

RADIO AND APPLIANCE

We reserve the clght to Iimit quantitics.

Seein's Believin’

Actual

photo of MULT]TESTER 23, Berne, Switzerland.
interference Taiwan—BED7, measured 7.134.6,
with no Model Taipeh, now has news 0630-0640; good
filter. signal in Eastern U. S. (Oskay, N. J.)

458A Should be using 11.735 in parallel.
Tangier—Pan American Radio, 15.-
048, noted testing around 0700-0743.
(Pearce, England)

New Thailand—At the time this was
screen v . compiled, HS8PD was using 6.240
;'in'e"ni:l“"’ ‘ Wider again for the Overseas Service daily
P Ranges | 0500-0630; news 0615. (Oskay, N. J.)
lead-in. Fair signal here in West Virginia but
THE R. L. DRAKE (s)garée CWQRM; should have news also
ngh Pass Television Filter § S Tr'inidad,—Despite overseas reports
protects the R.F. ard |.F. bondaass of the East that VP4RD has moved to 9640 at the
TV set from strong radie frequercy interfer. DESIGN time this was compiled it was on
S g , FOR EASY | listed 9.625. Slutter, Pa, received
SR L Tl READING | schedule of 0600-2300 daily on 1295

X-roy ond Diathermy
Industriot R. F. Hecting

Auto [gnition ond Motors
Neon Lights, Appliances, etc.

Two models ovailable—TV-300-504P for 300-
Ohm Twin Llead ond TV-72-50HF far Smali

| ke. and 9.625; gave QRA as Broadcast-
ing House, Port-of-Spain, Trinidad,
B.W.I. Heard by Mulvey, Conn., on
Sunday 1530 with “Bringing Christ to
the Nations.”” I recently heard this

AC and DC VOLTS: 0-2.5/10/50/250/1000/5000
AC AMPS: 0-0.5/1/5/10 DC AMPS: 0-1/10
AC and DC MILS: 0-1/10/100

011MS FULL SCALE: 1000/200,000/2,000,000

72-Ohm Cocx. OHME CENTER SCALE: 50/2250/22,500 = :
: SIZE OVERALL: 10%16%”x6” Meter: 4% wide, one from 0500 although lists schedule
e ] Droke Filters are scid by as from 0600
: BEOR 1 o1l Jcading distributors. Handsome brown Hammerloid case with leather strap. c - )

b 557 || Try one 1oday. 1000 Dhms per woit. Net Price $26.00 Turkey—By this time, Radio Ankara
Bissuety i 4 Wa manufacture a complete line of fine portable should be using TAP, 9.465, again for
_‘*M%ﬁ;"{ i Many .deulers include multitesters. Mailbag Program on Sundays 1630_
CiE I  one with ecch Installa- I

Progueet ™S tion. Write for 1700.
circular USSR—Radio Tashkent noted on

ﬂyﬂ
INDUSTREAL INSTRUMENT CO.
536 W. ELM ST. e CHICAGO 10, ILL.

THE R. L. DRAKE CO.

11 Longworth St., Dayton 2, Ohio

6.825 with news 1115-1130; stated has
two daily broadcasts in English—0900
and 1115. (Pearce, England) Charkow

RADIO & TELEVISION NEWS
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has been heard at good strength at
1100 on 7.330. (Radioc Sweden)
Venezuela—YVKR, 4.92, Caracas,
heard at 2330 sign-off. (Russell, Calif.)
* Ed *

Last Minute Tips

I have received word direct from
Henry J. Nolan, S. J., of Vatican Ra-
dio that when the new high-powered
transmitter is put into operation next
year (1951), it will operate on me-
dium-wave, long-wave, and short-wave.
Apparently, this refers to the trans-
mitter being presented by Dutch Cath-
olics to His Holiness the Pope in com-
memoration of Holy Year.

Officials of Radio Brazzaville, French
Equatorial Africa, recently announced
—"“We have no printed schedules avail-
able but hope soon to start a monthly
magazine which will be sent to all
who care to subscribe to this. It will
consist of articles and photographs
about this country and also about our
station.” Has a new verification card.

“Radio Watani el Kurds,” the Kurd-
ish National Radio, is now on 7.040 at
1030-1130; no location is given but
local news items indicate may be Ker-
manshah, Iran. (Bluman, Israel, via
Radio Sweden)

A flash from Hannaford, South Af-
rica, indicates Lourenco Marques,
Mozambique, has been heard testing
“mornings” (presumably around 2300-
0100 or later) in the 42-meter band,
asking for reports.

Saigon has been reported testing
around 0520-0559 on 9.495 (claims
9.524) and on that channel until 1630
(in latter period is parallel with ap-
proximately 17.722). (Radio Australia)

In a letter to Neeley, Calif., Radio
Malaya, Singapore, stated that when
new installations—now in progress—
are completed, more transmitters, in-
creased powers, and extended sched-
ules will be effected. Present schedule
was listed—Red Network-—6.135 at
2330-0115 Indian program, 0115-0130
Chinese program; 4.780, 0430-0630 In-
dian program, 0630-0830 Malay pro-
gram, and 0830-1030 Chinese program.
Blue Network—7.250 at 2330-0030 Ma-
lay program, 0030-0130 English, 0430-
0530 Chinese program, and 0530-1030
English program; on Saturdays has
additional English programs at 0130-
0425 and 0425-1100; on Sundays has ad-
ditional Englisih programs from (Sat-
urday) 2030 to 2330 (Sunday), 0130-
0425, and 0425-1100. Kuala Lumpur,
6.025, relays the Blue Network pro-
grams.

Latest schedule for the Interna-
tional Service of Radio Canada is—
European Service—0915-1130, CKNC,
CKCX; 1130-1345, CKNC, CKCS: 1345-
1400, CKCS; 1400-1545, CKCS, CHOL;
1545-1600, CHOL; 1600-1830, CHOL,
CKLO. Australasian Service—2250-
2320, CKLX, CHOL, commentaries
from the United Nations (except Sat.,
Sun.); 0340-0530, CHOL, CKLO, Sun.
only. Caribbean and Latin American
Service—1850-2045, CKRA, CKCX;
2045-2100, CKRA; 2100-2235, CKRA,
CKLO; (English is 2100-2145). Norti-
west Terrvitories (Northern Messen-
ger}—Sunday only in English and

December, 1950

French 2320-2400, CKLO, CKOB. Chan-
nels are CKNC, 17.82; CKCS, 15.32;
CHCX, 15.19; CKLX, 15.09; CKRA,
11.76; CHOL, 11.72; CKLO, 9.63, and
CEOEB, 6.09.
£ 3 * £
Press Time Flashes

At the time this was compiled, Ra-
dio Ankara had started experimental
tests in English daily 1600-1645 (some
days to 1700) over TAS, 7.285 (best),
and TAP, 9.465; by this time may be
using some other channel/s experi-
mentally. Has news now 1445, and
the Mailbag Program on Sunday and
Taks on Turkey (also English) on
Thursday are now over TAP, 9.465
{and whatever experimental channel/s
currently used) at 1630-1700.

New schedules of Radio New Zea-
land are—Australian Service daily
1300-1545, ZL3, 11.78, 1600-0145, ZL10,
15.220, and 0200 to closedown, ZL3,
11.78; the Pacific Service is on ZL4,
15.28, at 1300 to closedown, which is
0500 Sun., 0530 Mon.-Fri., and 0630
Sat. (Cushen, N. Z., via Radio Aus-
tralia)

At press time, Radio Peking was
using 11.6853 in parallel with 15.054V
mornings, news 0830 yet; the old
10.260 channel was being used irregu-
larly for communications and at times
for relaying broadcasts, and was also
reported in Eastern USA opening 1800
{(buried in CWORM by 1830), carry-
ing regular “morning” broadcast in
Chinese (no English noted).

'l A Great Buy Before!
A Greater Value Today!

A SET—
NOT A KIT

Full R M A Guarantee

Free Chelsea |-Year Warranty
JUST PLUG IT IN—AND IT WORKS!

® Completely wired
Super-power circuit

® Factory-engineered
aligned and tested

® Front

YOUGETMOREFORYOURMONEYIN
CHELSEA’S FAMOUS C-4 CHASSIS
NOW BETTER-THAN-EVER!

® Improved AFC

® Keyed AGC

End down
to 45 microvolts

In the NEW, Improved, [-Knob Con-
trol Chelsea Chassis you get all the
quality-controlled features for which
it has become nationally famous—
PLUS many operational improvements
—at the low prices for which Chelsea
is equally famous!

NEW, BETTER-THAN-EVER
1-KNOB CONTROL C-4-11

FOR LESS CRT
16" — *119%
round or plus $1.40
rect. tube Fed. Tax

NEW, BETTER-THAN-EVER
1-KNOB CONTROL C-4-13
FOR LESS CRT

19° — $129%

round tube plus $1.40 Fed. Tax

® Phono jack & switch
® One-Knob Control

® Greater Sensitivity

® Long Range Reception

GUARANTEED FACTORY-FRESH PICTURE TUBES IN SEALED CARTONS

16" —
rectang ular,

16"—
round,

40

‘)

Y
round,

60

rec+la7:g—ula r 54250 |

New York 18, N. Y.

Prices and Models subject to chantie without notice.

ALSO AVAILABLE—630 TYPE CHASSIS

Write Dept. Y for latest literature and prices—AND COMPARE!

Phone and mail orders filled on receipt of certified check or Money Order for $25.00
as deposit. Balance C.O.D., F.O.B., N. Y. Visit our street-level salesroom
at 187 Seventh Ave., at 21st S5t, New York

The House of Bargains

CHELSEA TELEVISION CENTER, inc.

Office and Showroom: 130 West 42nd Street, near Broadway

LOngacre 5-2254-5-6
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Not a kit, but a complete chassis
assembled and ctecked
by prefessional experts

* 14 reasons why
our RCA 630

chassis is your ggigs” ;
best Tv b“Y! o 1. 30 tubes—27 Wbes,

3 rectifiers
2. AFC Borizontal hold, Seaturirg
L 4 Sync-olok
3. High voltage doubler eircut
4. Maximum bril iance wiiF any dictuie

Contact us immediately s'ze Up to 197
F . 5. Co-channel , i
for low price of this R i s oy ses s

i | 1 6. Keyed AGC (using =2xtra 6AUG tubes}, miri-
uibelievable buy! mizes airplane flu-ter, keeps pictars levzt
constént and unifam when switching from
charnzi to channe

2. Overall band width our m. c. for mzximum

manufactured by dafin'tion and picture crispness
8. Origimal 630 sync chain for mazimun pictu-e

stabi ity

9, Nolded condensors “hroughout

10. Full complement »f electrolytics as speci-
fied in original design

7 sold by ! 11. Focus coil and ycke assemb y with remow-
4 abte plugs for easy servicCing
DISTRIBUTORS, INC. 12. Top quality vid=p amplificatian 3ssuring

g%qg contrast range for fail "' acks and
- white"
a divisicn of TRAD TELEVISION CORP. 13. Same chassis used in highest-priced

sets and c.stom instatlaticas
Dept. 12N, 1001 Firsi dvenue Asbury Park, New Jersey 14. Complet2 with mountmg hard-

Asbury Park 2-7447. In New York, WOrth 4-1197 ware rzady for instaliation

T Q ? FOR BETTER TOWERS
? £&!u!‘cosrs AT LOWER COST!

CONVERT Ask about AERO

BATTERY RADIOS TO
AC ALL-ELECTRIC o COST LESS

TR AD TELEVISION CORP.

Knepper Aircraft Service
1016 Linden Street
Allentown,  Pa.

i 1 Because Aero Towers are air-
| | ] F‘raft-c[esxgned. lo?;er mana-
o A acturing costs otfer you a
B Now is the time to change your dry |l lower price. Lower weight and
I battery radio into a dependable hum- 1 lower shipping costs are
| free AC receiver with an Eleciro Bai- I passed on as savings to vou,
tery Eliminator. Eliminates batleries,
1 high operating costs, uses only 11 [ | LAST LONGER
B wats. Fils most radios, easily slips | Coated INSIDE and OUT.
| into battery space. Operates 1.4 volt, ] DIP-COATED process keeps
4, 5, or 6 tube baltery radio from Aero Towers bright and new
(| 115 volt. 50 to B0 eycle source. Has ] Rust resistant. Will not brown"
: selenium rectifier. Guaranteed three : EASY TO CLIMB AND
el - SERVICE
1 1 Strong electric aircraft welds
[ | [ | at EACH joinot {not just one or
] B two} prevents sway. Provides
sturdy safe ladder-like cross
| [ | ‘ members.
. I QUICKER TO INSTALL
1 O sy b | ] Alrcraft precision slerances
1 Alse avaikable for 220 volt operation 1 nents. Light and easy to erect.
DD DO I 3 Ll Surong  durability assures
B 25055 Rovemwosa Ave, Chicago 40, I I cstomer satisfaction.
B Send me FREE literature and neme of | Jobber Territories Open
| necxest sou-ce. [] Dealers—Write for FREE Booklet
] Name ]
§ Address 'l AERO TOWER DIVISION
1 City State I
)

45 mm =R =y =R ) Iedr i EKA HE EE ER

Pioneer Manufacturers of Battery Eliminators
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By this time, Radio Moscow will
have effected winter schedule to North
America—daily 1820-2300 on 15.23,
11.88, 11.82. 9.67, 7.29, 7.24; it is be-
lieved the “morning” beam 0800-0830
will not be affected (is heard here in
West Virginia best on 15.18).

Radio Australic is now using old

| VLC7, 11.81, to North America 0700-

I

1115.

Hannaford, South Africa, flashes
that Salisbury, Southern Rhodesia, is
now operating Monday-Saturday 0400-
0615, Sunday 0330-0615 on 7.280; 1100-
1500 Mon.-Thur. and Sat., 1000-1500
Friday, 1300-1500 Sunday on 3.320,
6.018, 9.490.

CBNX, 5970, St. John’s, New-
foundland, 300 watts. is scheduled
0600-2230; CBNX on 3.480 and 9470 is
inactive. VONW, 3.490, 100 watts,
Labrador, is heard Sundays irregular-
ly. (Peddle, Newfoundland)

Serrano, Brazil, airmails me this
data on Brazilian outlets—Radio I-
confidencia operates on 880 ke, m.w.,
PRI3, 22 kw., and on s.w. 5.993, PRKS5,
5 kw., scheduled 0500-2200; reports
may be sent in practically any lan-
guage—including English—and all cor-
rect ones will be answered by QSL
card (reverse shows partial view of
Belo Horizonte) by surface mail; IRC
should be enclosed; QRA is Radio In-
confidencia, Feira Permanente de

. Amostras, Belo Horizonte, Minas Ge-

rais, Brazil. Radio Record, Sao Paulo,
definitely has moved from 9605 to
9505. A new station heard on (an-
nounced) 9.37, poor level, closing 1200,
is at Sao Paulo, operated by the As-
tronomical and Geophysical Institute
of the University of Sao Paulo; has
service similar to WWV. Radio Na-
cional, Rio de Janeiro, noted in dual
on 9.72 and 6.147 lately.

DZB2, 3.320, logged 0530; is Far
Eastern Broadcasting Co. (missionary
station), Manila, Philippines; heard
announcing DZB2, 3.320, DZH6, 6.03,
and DZHS8, 15300, “The Call of the
Orient.” (Cushen, N. Z., via Radio
Australia)

Don Trelford, Ontario, Canada, has
just informed me that he has resigned
as North American Representative of

| the New Zealand Radio DX League,

and that all requests for World Radio
Calls (price 35 cents-—seven 5-cent
stamps are acceptable) should be ad-

| dressed to Lincoln A. Mayo, 783 Madi-

son Ave.. New York 21, New York.

CS2MA, 6.374, and CS2MF, 9.745,
Lisbon, have extended *evening’ beam
to North America to 2100 (formerly
signed off 2030). (Grove, Ill., others)

BED4, 15.235, Taipeh, Taiwan. is
scheduled now 2300-0100; first hour in
English; improved signal noted on
West Coast. (Balbi, Calif.)

New is XEX, 11.900, “La Voz de
Mexico,” noted to after 1300, announc-
ing “Servicio Internacional.” (Stark,
Texas, others)

Radio Tripolis, Greece, is operating
on 7.010 at 0000-0200, 0500-0700, 1200-
1400. {(Radio Sweden)

Sofia, 7.671, Bulgaria, heard with
news 1345 and 1645. (Cox, Dela.)
Noted in Georgia signing on 2255 with
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strong signal but soon deteriorates.
(Fargo)

Ponta Delgada, Azores, 11.090, is
definitely now on winter schedule
1500-1600. (Bellington, N. Y.)

Warsaw, 9525, Poland, seems to
open 2000 and close 2030. (Stark,
Texas)

EDV10, 7.170, Madrid, heard 1536,
good signal for 1 kw.; EASAB, Tene-
rife, Canary Islands, 7.514, noted 1548;
CS9MA, 7.018, Ponta Delgada, Arozes,
noted 1715 with music. (Cox, Dela.)

A mew radio club is World Radio
Champion Society, Box 19,033, Stock-
holm 19, Sweden; is arranging many
special programs from foreign sta-
tions, of programs recorded in Sweden;
first was aired by HCJB, “The Voice
of the Andes,” Quito, Ecuador. A DX-
band contest is being sponsored by
“World Radio Handbook” in conjunc-
tion with International Short Wave
League. OTC, Belgian Congo, has
been holding a similar contest on its
own activities. These are all marks
of increased interest in short-wave
broadcasting and in international good
fellowship.

Englisl, periods from Hilversum,
Holland, are now (weekdays only)
0500-0555 to Australia, New Zealand,
and Pacific Area on 21.48, 17.775, 15.22,
and (for listeners in Europe) on 6.025;
1230-1325 to South Africa, Great Brit-
ain, Ireland, and Continental Europe
on 1173, 959, 6.025; 2100-2155 to
United States and Canada on 11.73,
959; “Happy Station Programs,” pre-
pared and presented by Eddie Startz,
are radiated Sundays 0930-1100 on
15.22, 6.025 to East, Far East, and
Europe, 1600-1730 on 9.59 and 6.025 to
South America, Africa, and Europe,
and 2200-2330 on 11.73, 9.59 to North
America; Tuesdays 0600-0730 on 21.48,
17.775, and 6.025 to the Pacifie, Aus-
tralia, New Zealand, and Europe; and
Wednesdays 0930-1100 on 15.22 and
6.025 to East, Far East, and Europe,
1600-1730 on 9.59 to South America,
Africa, and Europe, and 2200-2330 to
North America on 9.59. (Hankins, Pa.)

SRI, Buenos Aires, became SIRA
(the International Broadcasting Serv-
ice of Argentina) on the Argentine Re-
public’s “Loyalty Day”. A new 100 kw.
shortwave transmitter was inaugu-
rated by the president of Argentina,
Gen. Juan Peron and the First Lady of
the Land, Senora Eva Peron, both of
whom sent greetings of friendship and
good-will to all the nations of the world.
Concerts of native music, performed by
Argentine composers rounded out the
several-hour inaugural broadcast of
SIRA. The new transmitter is using
various freguencies, including (an-
nounced) 9.69 which is beamed to North
America (in English)} evenings around
2115-0100. I hope to have further de-
tails soon on the expansion of Argen-
tina’s International Service.

Acknowledgement

Thanks for the splendid cooperation!
Reports are welcome from anyone,
anywhere in the world—to 948 Stew-
artstown Road, Morgantown, West
Virginia, USA. . . . . . . KRB.
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BC-620 FM TRANSCEIVER and PE 120 VIBROPACK. 20 10 27.9 Megacycles,
BC-906 ABSORPTION TYPE Xtal Costrotied. Part of SCR-509. includes PE-120 Vibrator Powerﬂ Sonpl
FREQ. METER Battery Case, Shock Mounlmg Used, but in excellent gd
Freq. range 150-225 e
Mc. Uses 0-500 DC
Microammeter fordp NEW STANDARD BRAND CHOKES
dicator. In blagk SWINGING CHOKES
crackle tarrying case HY MILS  OHMS  PRICE VOLTAGE CASE  WT.
m":h!ndle 1243 x8% % -40 175 100 2.2 3K¥  Closed a5
61", Net 18 Ibs. With -30 200 80 295 3KV Closed 4.5
625 200 100 220 2K¥  Closed 5
.25 300 90 695 5KV Closed I
New. -2 306 80 495 5%v  Open 3%
-25 300 80 395 3%V Open i
CCMMAND RECEIVERS -25 500 0 9.95 JKY  Closed 28
Tested Before Shipping 8-40 lamp 50 2495 10KV Closed 58
190-550 KC Used. Onig. smoommc. CHOKES
340. Now 12,50 HY MILS  OHMS RICE  VOLTAGE CASE WT.
3-6 MC Used. Orig. $30 1 50 200 .95 ZKY  Qoen 2
Now. s 12 20 B 5o MY Clowes 3
R DS
36 MC few. Ong. $35. e { gg ma 532 gg glong H
""" 20 4 losed 15
f?;,’;&”g,‘zﬂ'}f;fw oo 1 0 10 2100 3KV Open  451bs
R-28/ARC-S 100-156 20 300 80 3.95 34V Closed  9lbs.
Megs. ... 25.00 20 300 90 4.50 4KV Closed 10 1bs.
20 l% 35 ;.93 sxv gloseg 141bs.
lose 14 Ibs.
COMMAND X MITTERS smoommn cnox:s WITH HUM euc»(mc TAP
T.22 ARC. 5 MC. Used, SAME as BC-159..§ 9.95 e S OfS IR WHIG oWy
1-22 ARC-57-9.L, New. Orig. 350. Now.. ... 12.7S S A 25
3.4 MC Used. Orig. 350. Now 2850 16 Series 75 9’ 595 25K Closed IS
T-23/ARE-5 100- 156 Megs. ﬂcnanneIXIaI Used.. 25.00 1 4 Pacallel 150 2 . .
T-21 ARC-5.5.3-7. New. Orig. $40. N S.95 26 Series 00 112 6.95 35K  Closed 15
4.5.3 MC. Used, Orig. $307 Now 4.95 6.25 Parallel 400 28
2-1-3 MC. LN, Orig. $40. Now. 9.95 =

GO-9 XMITTER, Frequency range 3:-18 MC

SURPLUS RADIO CONVERSION MANUAL

snd 300-600 KC. Band switching 100 w output. Brand new, in

original mfg. crates. Comes complete with tubes and spare parts t. [Comes in three units; high and low {re-

quency xmitter and reclifier. Dimensions: 14" deep x 27* long x 294

250 Ibs. Finished in biack crackle, shock mounted. Has 7 melers for indicating plata and grid current, also

antenna turrent. Operates 110V 800 cycles. Single phase and 24V DC. Contains 2—803 tubes,

1—807, 1—801, 2—837, 1—=523, 2—1616. Comes with mainlenance manual and test data.... ..
EXPORT QUANTITIES AVAILABLE. write for discounts.

" high. Net wt. 137 Ibs. Shpg. wl. approx_

$72.50

NO. 2 confaining conversion information for GO.9 to 10 meters

and 110V 80 cycles. Contains 18 other popular conversions and complete information............. $2.50

BC-221 FREQ. METER ... ... . 872.50 I- SEsﬂAySIGNAL GENERATOR. 6 to 15 megs. Operates on ll(lV S
BC.221 AK Modulated Freq. Meter. .. $92.50 § BC. “tTp.'NTERP"PNE AM;’LIFIER_  Contains 6F8 Dual Triode and 1.49
matching translormer. New a
Bcgé)%? 50",\,?3',(,),5 ‘iﬂm,ffs,ﬁelgf’“ggﬂh TA-2) BENDIX TRANSMITTER, good shape... ... ......c..coouis 175.00
new |n original carton. $2.95 each HS-33 HEAD SETS. .......... .. New 3.50 Used 1.50
or 10 for $19.95 } TBY VIBROPACK for TBY Transceiver. Supplies all voltages. 512 50
""""""""""" Operates on 4-volt source. Brand new. Only.
AN-29C ANTERNA for BC 659 FM T-85 /APT-5 VHE TRANSMITTER. New, 350 to 1200 meg. 5 fo 30 $59.50

—Unit. $2.95 ey

WESTERN ELECTRIC AUDIO
AMPLIFIER TYPE D-150300

An excellent mod. driver or PA
system with hi-quality compo-
nents. |nput state consisis of
2—~6)7's inta 2—6L7's feeding
2—6C5's. Impedance couple to
6L6s in PP parailel. Class A
40 W oulput 225 ohms output

blower. Used

watts outpul. Brand new complete with tubes

BC-1072 XMITTER
157-187 MC. Input 117 VAG 60 cy. Has paraliel rod
0SC using 2—426 PP, contains power supply, gen-
eral radio variac 1.54. 3%* 0-5 kilovoltmeter, 10
tubes and loads of other parts too numerous to
mention. Complete with tubes. Less

$19.75

inpedance. Power supply 110v
60 cyc. using 2 -—5T4’s. Has b
Bullt +in limitor and compression
circuils. Maximem gain 110
Fits standard 17” rack. Tube sub-chassis is hinged and folds
back for_easy servicing in rack as shown. Excell.. wnd

1—VR-15

Frequency range 27-39 Mc. 35 walls output 4 channels, tunable throughout entire
range, haon}twwndm 20 Kc ECQ conlrolled, 2—-6517, 2—615, 1—SAG?, 1—6
dynamotor. Used

BC-924 FM XMITTER

1—6SL7, and 2—815. Cumplete with tubes. with

§21.9

COMPLETE WITH TUBES AND DIAGRAM. ... . $49.9

EXPORT INQUIRIES FROM

PORTABLE FM XMITRS AND RCVRS!

Just a Few Left!

FOREIGN COUNTRIES INVITED
We give Immediate answers and Drompt service.
Many items now in stock not listed here_ Let us quote
Prices on your requirements.

Operate on 6v DC. 54 MC varied eitner direction depending xlals, xmtr and
Revr has aluminum case with antenna relay. Xmtr uses 1073125 KC extral in
osc. stage [ollowed by 4 doublers and 1 fin. amp. all using HY 65 tubes. Mike
amp. aad Fre. Mod. use 167G tubes. Xmtr stages have metering Jacks. Revr1s
superhiel. X1al cont. local osc at 8060 KC. Power Supply on chassis using
Carter 6v gen. output 450 v. 250 ma 6v vibrator power supply for recerver. All

IMPORTANT

tubesipst. healing. Inciuded is control box, hand set, 8 speaker
and exira microphone. Used, complete set only. | d

NO ORDER LESS THAN $5.00. Send 309 deposit on
cost of item or full amount to Save COD charges. Do not
send snlpvlng costs. It will be COD enly. Shipments sent
via railway express uniess other instructions given. f
Merchandise subject to prior sale. Prices subject to
change at any time.

SEND 10c FOR NEW CATALOG
A0 & it

l »]e DLPT.R-16.2033-37 W. VE C!; ED.'

- 5. CA OHNIA

DID "ON—THE-SPOT",
RECORDER-TRANSCRIBER

ECORDALL—8 b, miniature BEATTERY RE-

CORDER PLAYBACK. Continuous, permanent. aceurate,

indexcd recording at only S¢ T hr. lnsv.annneouq,

crmanent playback, Picks up sound g t.

ecords ponferences, lectures, dictation, 2-way phone

& sales talks: while Walking. riding ot ﬂyinm Recordx
in ¢losed briefcase with *hidden mike

MILES REPRODUCER CO., INC., Deot. RNI

B'way. New York 3. N. Y.. SP 7-7670

ANOTHER OUTSTANDING JOBBER
Westchester Electronic Supply Co., Ini

420 MAMARONECK AVENUE
White Floinl,}{. Y.

HAS THE
SENSATIONAL NEW

TIAL ok
SCOPE KIT

IN STOCK! l

\WAR EQUIPMENT MAIL SALE!(
SAVE up to 70% on Electronic,

Radie, Mechanical Equipment!
For home experimenters, laboratories,
schools, etc. New, fully guaranteed. Frac-
tion of original cost. 100s of items in-
cludmg
2500-watt A-C Power Plants $279.00

® G.E. Selsyns (pair) ........ 3.39
® Raytheon 110-v Electronic

Timer .. ..,........ 8.94
® Meg-A- Lnte Contmmty Con-

denser 110-v Tester. . .. .. .. 1.99
® Resistor, Capacitor Asst. 4 Ib. 1.89
* City Desk Telephones..... 5.98
& Photo Cell Light Control Klt 4.87
® Other bargains—Compressors, Paint

Spray Guns. Engines, Pumps, Tools, etc.
18 yrs. in business in Lincoln. Satisfae-
tion Guar. We brepay all shipments.

Card brings cafalog, 100s bargalns.

BURDEN SALES COMPANY

LG Lincotn, Nebr,
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YOU CAN STILL
Buy—
TROUBLEPROOF

TELEVISION
THE 630 TV WILL WORK
WHERE OTHERS FAIL!

Owh the Television Set preferred by more Radio
and Television Engineers than any other TY set
ever made! THE ADVANCED CLASSIC 630 TV
CHASSIS.

‘With the latest 1950 improvements the 630 TV
will out-perform all other makés in every way.
The 30 plus tube circuit should not be compared
to the cheaply designed 24 tube sets now being
sold under standard brand names.

® Greater Brilliance
Assured by the new 14-16 KY power supply.

® Flicker-Free Reception

Assured by the new Keyed AGC circuit—no
fedmg or tearing of the picture due to airplanes,
noise, or other interference.

® Greater Sensitivity

Assured by the new Standard Tunef, which has
a pentode RF amplifier and acts like a built-in
High Gain Television Booster on all channels!
The advanced 43¢ chassis will operate where
most other sets fail, glvmg good performance i
fringe Areas, and in noisy or weak locations.
¢ Larger—Clearer Pictures—for 16" or 197

tubes

Assured by advanced circuits. Sufficient drive

is available to easily accommodate a 19" tube.
® Trouble-Free Performonce

Assured by use of the finest materials such as
molded condensers, overrated resistors, RCA de-
signed coils and transformers, etc.

® RMA Guorantee

Free replacement of defective parts or tubes
within 90 day period. Picture tube guaranteed
fully for an entire year at no extra charge!
PRICE COMPLETE,
LESS PIGTURE TUBE. .. ... $169.50
FlusTE:cise

EXTRA CLEAR PICTURE TUBES

Standard Brands

ONE YEAR GUARANTEE
121" (Black

ot White). . $2 1.00 I%::::d I(b;lack) $3995
Glass 14" Rec- 24.00 Glass 16” Rec- 39.95

tangular {Bik.) tangular (Blk.)
i9 or 20" rectangular tubes. ..._..... $7495
Plus Excise Vax

TELEVISION CABINETS

156” Table Model Cabinet
A gorgeous table model cabinet for the aver-
age size living room. OQOutside dimensions 233"
Wide x 24" High x 24" Deep. $42 50

Walnut or Mahogany. ...
18" Economy Consolette Cobinet
An exceptional buy in a consolette cabiret
made of fine veneers to house the 430 TV chassis,
tube and speaker. Outside dimensions 44 95
are 19" High x 24" Wide x 2234" Deep. $ .

16" DcLuxe Full Door Console
Gracefully designed to be one of the beauty
spots of your home. Doors swing open to view
television. Exquisitely finished. Outside dimen-
sions 2614" Wide x 41" High x 25,
Walnut or Mahogany. . $84?5

14" Exotic Chinese Console
The distinctive beauty of the Chinese design
cabinet makes it one of the most charming of
our entire stock. The full doors conceal the TV
sef/and controls. gufside dimensions 41”” High x
264" Wide x 25" Deep.
Walnut, Mahogany eor Ebony. $|2450

SPECIAL!!
THE NEW DOUBLE V TV ANTENNA
Price—Only $5.95 Less Mast
5 F¢. Sectional Mast $1.25

Aill Merchandise Subject to Prior Sale. All Prices

Subject to Change without Notice.
WRITE FOR COMPLETE CATALOG N-12

EDLIE ELECTRONICS INC.

154 Greenwich St. New York &, New TYork

Within the Indusiry
(Continued from page 28)

ELECTRIC PRODUCTS INC. . THE
AUDIO-MASTER €CO., manufacturers of
transcription players, has moved to
larger quarters at 341 Madison Ave-
nue, New York 17, N. Y. . . . Appli-
cation for a building permit for the
construction of a new television plant
in Raritan Township, New Jersey has
been filed by WESTINGHOUSE ELEC-
TRIC CORPORATION . . . The GEN-
ERAL ELECTRIC COMPANY has an-
nounced that it will reopen its Clyde,
New York plant and transfer the pro-

| duction of germanium products now

|

being made at the company’s Thomp-
son Road plant in Syracuse to the
Clyde factory ... PYROFERRIC COM-
PANY has acquired a manufacturing
plant at 14 Bleeker Street, Mount
Vernon, New York to supplement its
present facilities for the production
of iron cores . .. CENTRAL TELEVI-
SION SERVICE of Chicago has opened
a South side branch at 6901 South
Anthony.

* * *

CHARLES M. ODORIZZI has been elected
to the post of operating vice-president
of the RCA Victor
Division of Radio
Corporation of
America.

He has served as
vice-president in
charge of service
for the division since
July of 1949. In his
new post he will
continue as chairman of the board of
the RCA Service Company.

Mr. Odorizzi joined the company in
1949 as administrative head of service
activities for the RCA Victor Division.
Most recently, he completed organiza-
tion and establishment of a special
Government Service Division to facili-
tate and expedite the handling of gov-
ernment requirements.

Before joining RCA he served as
vice-president and general manager
of the mail order division of Mont-
gomery Ward & Co.

* * *

RADIO - TELEVISION MANUFACTURERS
ASSN., through its president, Robert
C. Sprague, has recently named a
fifteen-man “Town Meetings” Com-
mittee which will function under the
continued leadership of Harry A. Ehle,
vice-president of International Resist-
ance Co.

The RTMA committee is currently
conducting “Town Meetings” for tele-
vision dealers and technicians in tele-
vision areas throughout the country.
The programs are being financed on
a voluntary basis by TV set manufac-
turers.

Serving on the newly-appointed
committee are: Benjamin Abrams,
BEmerson Radio & Phonograph Corp.;
A. T. Alexander, Motorola Inc.; A. A.
Brandt, General Electric Company;
H. C. Bonfig, Zenithh Radio Corp.;

www.americanradiohistorv.com

Leonard F. Cramer, Allen B. Du Mont
Laboratories, inc.; J. B. Elliott, RCA
Victor Division; G. M. Gardner, Wells-
Gardner & Co.; H. L. Hoffman, Hoff-
man Radio 0071) J. J. Kahn, Stand-
ard Transformer Corp.;, Stanley H.
Manson, Stromberg-Carlson Co.; Leslie
F. Muter, The Muter Co., Henry T.
Paiste, Philco Corporation; A. D. Pla-
mondon, Jr., Indiana Steel Products
Co.;, and Edward C. Tudor, Industrial
Development Engineering Associates,
Inc.
*® * *

JOSEPH H. MOSS, JR. has been ap-
peinted to the newly-established post
of manager of dis-
tribution for the
receiver sales divi-
sion of Allen B. Du
Mont Laboratories,
Inc.

Mr. Moss will han-
dle the administra- ;d
tion of the com- |
pany’s distributors
throughout the country. He will be
responsible for distributor follow-
through on all sales and merchandis-
ing policies formulated at the firm's
New Jersey headquarters. He will
make his offices at the East Paterson,
N. J. plant.

He has been a member of the Du
Mont sales force since 1947 and was
the company’s first regional sales
manager. He established the Central
States Regional Sales office in Chicago
and set up the company’s present dis-
tribution pattern in the Middle West.

& # *

MICHAEL D. KELLY, formerly assistant
television sales manager of The Halli-
crafters Company has been named
regional television sales manager for
the central region with headquarters
in Chicago . . . EDWARD FISHBEIN is
the new head of the parts sales and
service division of Emerson Radio &
Phonograph Corp. . . . Reeves Sound-
craft has appeointed ROBERT G. KILL-
GORE to the post of manager of gov-
ernment operations for the company
... DR. P. N. HAMBLETON, formerly
of the Plilco Tube Development Lab-
oratory has been appointed electronics
engineer in charge of the Electronic
Laboratory at Superior Tube Com-
pany, Norristown, Pa. .. . SAUL D.
LEWIS of Air King Products Com-
pany, Inc. has been promoted to the
post of purchasing agent . .. O. W.
PIKE, manager of engineering for the
General Electric Tube Divisions in
Schenectady, passed away recently in
that city. He was associated with
G-E for 30 years . . . The new direc-
tor of advertising and sales promo-
tion for Packard-Bell Co. is GEORGE
OLIVER . . . WALTER R. JONES, asso-
ciate professor of electrical engineer-
ing at Cornell University, has been re-
tained as a member of the editorial
staff of Howard W. Sams & Co., Inc.
. . HARRY R. SMITH has been named
head of the television transmitter de-
velopment department of Standard
Blectronics Corporation . . . E. AR-
THUR HUNGERFORD, JR. has joined the

RADIO & TELEVISION NEWS
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sales staff of General Precision Lab-
oratory . . . The W. H. Brady Com-
pany of Chippewa Falls, Wis. has
named WILLIAM E. SCHNEIDER as mer-
chandising manager of the firm . . .
M. W. CRADDICK is the new sales
manager for Starrett Television Corp.
in the metropolitan New York and
New Jersey areas ... ARTHUR H.
TRACY has been named credit mana-
ger of Quam-Nichols Co. .. . L R.
WANNER has been appointed pilant
manager in charge of plastics opera-
tions for the Parts Division of Syl-
vania Electric Products Inc. . . . JOE
H. MORIN was recently named sales
manager of the distributors’ division
of Shure Brothers, Inc. . . . H. E. COL-
LIVER is now serving as manager of
the newly-established mideastern re-
gional office of National Electric Prod-
ucts Corp. ... GERALD LIGHT has
been named manager of the govern-
ment contracts division of Emeirson
Radio &£ Phonograph Corp. . .. The
Allen B. Du Mont Laboratories, Inc.
has named ALBERT €. ALLEN as assist-
ant central states regional sales man-
ager with headquarters in Chicago

. JOHN L. DOONER has joined the
Brach Manufacturing Corporation as
an antenna research engincer .. .
LOUIS J. CHATTEN, formerly vice-
president of North American Philips
Co., has become associated with
Olympic Radio & Television, Inc. as
merchandising consultant and contact
on electronics matters with federal
procurement agencies . . . REX L.
MUNGER has been named jobber sales
manager of Permoflux Corporation
of Chicago ... ARTHUR E. CHAM-
PAGNE has been appointed to the post
of New England district sales mana-
ger for the National Company of
Malden and Melrose, Mass. . . . E. W.
MERRIAM, manager of the Teleset
service control department of the Al-
len B. Du Mont Laboratories, Inc.
has been named chairman of the
Radio-Television Manufacturers Asso-
ciation’s service committee.

* *

JEROME BERGER, formerly manager of
the Devices Division of The Brach
Manufacturing Cor-
poration, has been
named assistant
sales manager for
all of the company’s
TV and electrical
products.

In his new post
Mr. Berger will be
responsible for spe-
cialized sales engineering programs
for TV manufacturers and their dis-
tributors who incorporate the com-
pany's 2, 4, and 16 set TV “Mul-Tel
System” in their TV set sales cam-
paign, and for the sale of custom and
brand products. He will also act as
assistant to Ira Kamen, the company's
new director of TV sales, in promoting
TV products to the jobber market.

Mr. Berger has been with the com-
pany eleven years and has held vari-
ous posts with the organization during

that time. 30

Deeember, 19350
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TRAP INTERFERENCE
wth DON GOOD TRAPS-

TELEPASS* —~TELETRAPS* (FM & DIA.)

POPULARLY FRICED—ALL AT $3.95—
ALL NEW ITEMS

DON GOOD TRAPS, known as “DARN GOOD
job—they do
That's why

TRAPS,” do their intended
eliminate unwanted interference.
they're so well liked—and used.

NEW DON GOOD TELEPASS*

A TV HIGH PASS FILTER that eliminates—or greatly
reduces—interference which may be picked up by 1. F.
Amplifier or TV Receiver and also interference which may
arise from strong. local low-frequency fields radiated from
Amateur Radio Stations, Diathermy and N-Ray Equip-
ment, [ndustrial Induction Heaters, Household Appliances,
Pretuned at factory—mno adjiStments
Easily installed at receiver antenna ter-
Polystyrene Case—
No. 72—for 72 Ohm Line. No. 300—

Neon Sugns CUCHE.

minal. In compact, low-loss

234%x 1 1 "x414°.
for 300 Ohm Line.
PRICE—EITHER—$3.95.

NEW DON GOOD VARIABLE TELETRAPS*

No. R-301 FM—388 MC to 110 MC. This effectively elim-
inates interference from FM Stations operating within its

tuning range.

No. R-302 DA—26 MC to 32 MC. This effectively elimi-
nates_interference from DIATHERMY and AMATEUR

SIGNALS within its tuning range.

EITHER TELETRAP* ABOVE—PRICE: $3.95
For quick, simple installation at TV receiver antenfia

terminals.

Here’s the NEW LEADLINE that does a
remarkable job. It eliminales excessive losses
found in ordinary feedlines used in TV and
AMATEUR INSTALLATIONS. TV
installers know that losses through ]eal.age
of the signal in the dielectric web between
wires of ordinary feedline can be so exces-
sive that proper clear, sharp ‘‘snow-free”
pictures are impossible to obtain.

With the NEW GOODLINE AIRLEAD*
80% of the loss producing dieleciric web is re-
moved, permitting maximum practical trans-

NOTE: DON GOCD TELETRAPS® are tunable.
o o« Enclosed in a round, compact low-loss
Folystyrene Case: 354" diameter by 173" thick.

ELIMINATES 80%
OF FEEDLINE LOSSES

fer of 1he signal. Standard close wire spacing
and standard nominal 300 Ohm impedance
eliminates losses through re-radiation due to
poor balance to ground so prevalent in wide-
spaced lines. . . . GOODLINE AIRLEAD*
EFFECTIVELY ELIMINATES WET
WEATHER LOSSES. Installation is simple
—with standard insulators. No special
transformers or ‘‘experimenting’” required.
Weather resistant low-loss dielectric—nomi-
nal dimensions of .375" x .083". . .. Standard
lengths: 500'—1000'—2500’.

ASK YOUR LOCAL DEALER OR WRITE
*PATENT PENDING

* TRADE MARK

1014 Fair Oaks Avenue
SOUTH PASADENA, CALIF.
PHONE: SYcamore 9-1194

POWEB'
Your ad in the Classified See-
tion of RADIO & TELEVISION
NEWS is read by the largest
audience in the field—monthly
circulation—over 200.000.

-

PREPARE FOR A GOOD .IOB'
BROADCAST ENGIN
COMMERGIAL  OPERATOR (CODE)
RADIO SERVICEMAN

Television Servicing

{Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

COMPLETE

DELUXE

ANTENNA

KIT
795

Ten bar conical or flying arrow
NOTHING ELSE TO BUY

type. 50 ft. twin lead in—30 f1.
20%p Dcposit on €.0.D. ordess. Shipping weight 7 Ibs.

L

of guy wire—8 it. mast—obase
and guy ring—standoff insula-
tors and roof hooks with com-
plete instruction sheets. Add
3¢ ft. for additional lead In if
needed.

1423 EUTAW PLACE. BALT. 17, MD,
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USE PHOTOFACT

the world’s best Radio-TV
service data—it pays for
itself every working day

L e
Try PHOTOFACT!
We'll send you
any Photofact Folder
listed in the Photofact
Cumulative Index

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

NOW—Ilearn for yourself—at our expense—
how PHOTOFACT makes your Radio and TV
work quicker, easier, more profitable! Examine
an actual pHOTOFACT Folder. Use it. You’ll
learn first-hand why over 35,000 successful
service techniciansuse pHOTOFACT daily. You’ll
learn that no other service gives you PHOTO-
FACT’S completeness, accuracy, uniformity, and
lowest cost. PHOTOFACT is the only radic and
TV service data prepared from laboratory
analysis of the actual equipment, Know the
facts—get your rREE Folder now. Examine,
use, compare—learn why no modern service
shop can afford to be without PHOTOFACT!

PAY AS YOU EARN! Ask
your distributor about this amaz-
ing plon. Only $18.39 puts the
entire profit-boosting Photofact.
library in your shop now!

NOTE: Our FREE Folder offer is limited to
Service Technicions only. Attach covpon be-
low to your letterheod ond mention your

jobber's nome. If you hove no letterhead,
send coupon to your jobber, Experimenters
and others may obtain the Photafoct Folder
by remitting amount shown below.

| HOWARD W. SAMS & CO., INC. I
{ 2201 E 46th S1., Indianapolis 5, Ind. |
{ [ Send FREE Photofact Cumulative Index :
| [0 Send Full Easy-Pay Details I
: 1 am a Service Technician: I
I [] Send FREE Folder for set model........ |
| ! am an Experimenter: Enclosed §..... ot }
| [T Send Folder for set model. «vvvuvnsnn I
| 7V-51.00. Record Changer or Comm. Receiver-T5c. AM /TM-30c |
|
| Name. oo iinennasaneenscanascaasann l
} AQAress.ee e vansonnrssesronesonsnnern |
|
| Cityeuroeieniannns Zone...State...... |
S s -
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Strategie Air
Communications
(Continued from page 65)

this is no enemy decoy message, it’s
the real thing. He acknowledges the
message and switches the intercom to
“call” to pass the message to the air-
craft commander.

Thousands of miles away in the oper-
ations room of the Strategic Air Force
commander the line on the map show-
ing the progress of the bomber from
base toward target is now dog-legged
toward the secondary target assigned
to this aircraft.

The worried Intelligence Officer

wrinkles his forehead and mutters,
“Well, he got it; there’d have been
hell to pay if he hadn't.”

Yes, there’d have been hell to pay
if he hadn’t. These bombers pack a
punch-—the Sunday punch. And com-
mand has to stretch all of the way—
clear to the instant of bomb release.
But the message has been put through.
The airborne operator has functioned
more reliably than any little black-
box. He had transmitted to the pilot
the change in order of the strategic
air commander, communicated over
the ground-air radio.

Liaison Set Development

After the close of World War II the
U. S. Air Force began concentrating
great effort toward providing aircrews
with the improved radio communica-
tions equipments which were so sorely
needed.

Queries were sent out to all opera-
tional agencies asking for comments
on the weaknesses of existing equip-
ments and a statement of desires in
improving radio sets.
seemed at first to be demanding the
impossible but careful evaluation dis-
closed many major deficiencies in the
currently standard equipments.

Of all the radio communications
equipments presented for scrutiny, the
liaison set provoked the greatest com-
ment—much of which may have been
interpreted as a scathing denuncia-
tion. There seemed to be little about
it that was right. Although it was a
substantial advance over its predeces-
sor, it was a far cry from what could)
be considered the ideal set.

A recap of the criticisms revealed
that they all came to focus at one
point: it was not possible to train

| radio operators to the required de-

gree of proficiency in the limited time
available between induction and as-
signment to a combat aircrew. In
other words, aircraft manufacturers
could produce radio operator positions
in heavy aircraft faster than we could
man them. It was difficult enough to
teach operators the Morse Code, com-
bined Communications Procedures, ra-
dio circuit discipline, and communica-
tions security, but when he was placed
in front of his liaison radio equipment,
the profusion of knobs and switches
proved to be just so many statistical
opportunities for error.

| The radio operator had already been
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relieved of as many of the knob set-
tings as was possible. The mainte-
nance crews had set up the preset
frequencies in the storage mechanisms
of the ten-channel transmitter, leaving
him only the task of tuning the an-
tenna circuits, a task that accounted
for frequent communications failures.
His receiver was a bandswitching,
“coffee-grinder tuning” equipment con-
taining sufficient permutations and
combinations of operator-error to ac-
count for additional communications
failures when the requisite skills were
missing.

“Give us-a set,” pleaded the tactical
operators, ‘“where the operator turns
it on, sets the exact frequency in a
window, and starts beating the key,
knowing that his transmitter and re-
ceiver frequency could be used for
calibrating WwWV.” “Make the an-
tenna tuning automatic,” echoed oth-
ers, “regardless of whether he’s on the
fixed-wire or trailing antenna.” *“Let
him store up at least twenty frequen-
cies so that he can QSY within a few
seconds to another assigned channel.”
“Take all of the knobs away from him
but a channel selector and a volume
control.” ‘“Make it so simple that a
pilot can operate it.”

Five years have gone by since the
new liaison set was visualized by the
operational commands and several
hundred man-vears have been ex-
pended in developments and monitor-
ing activities. The needs of the two
services having major interest, the
USAF and the USN, have been com-
bined in Joint Military Characteristics
and each service has engaged in sepa-
rate developments—all with the aim
of providing a single, jointly standard
liaison radio equipment. The products
of these separate developments are
nearing the evaluation stage—both
having demonstrated that the ideals
expressed by the operational com-
mands were attainable. True, there
were compromises. Neither of the de-
velopments could meet the desired
weights or QSY times—and the cost of
attaining some of the ideals has caused
some last-minute soul-searching on
the part of the operational commands.

The sets are not simple. As a cri-
terion, let’s consider the number of
tubes as an index of complexity. The
present USAF standard liaison radio
set, AN/ARC-8, contains 23 vacuum
tubes. The several developments cur-
rently assessable contain 54, 86, and
137 vacuum tubes respectively. Just
how much of the automatic operation
should be accepted, and how much
could be given back to the intelli-
gence of the radio operator with a net
saving in circuit complexity ?

Representatives of the major USAF
commands were invited to observe the
detailed functioning of the 137-tube
development and the questions were
propounded. ‘“Here is the set you've
dreamed about” they were told,
“you’ve seen it perform in accordance
with your desire of five years ago, We
can save a lot of tubes and complex
circuits here and there by giving some

December, 1950

of the tasks back to the radio opera-
tor. Just which of the automatic func-
tions do you feel that you can dispense
with?”

Generals turned to confer with their
specialists. Radio operators looked at
each other quizzically. Engineers
looked expectantly for a sign of weak-
ness—for some indication that the
operational personnel were appalled
with the complexity of frequency syn-
thesizers, were suspicious of mechani-
cal brains, or were skeptical that the
set could function under service con-
ditions. A hand went up tentatively.

“L don’t think the channel-storage
function is absolutely necessary,” one
general observed. “As a matter of

fact, I like the idea of the radio

operator being ‘frequency-conscious’
rather than ‘channel-number-con-
scious.” "

“We like the channel-storage fea-
ture,” said a representative of another
command, “most of our frequencies
are firm assignments and they can all
be set in.”

When the comments from the
USAF representation were analyzed,
it became clear that no one was will-
ing to forego any of the automatic
features, that the suggestions and
comments were for additional features
and advances. They would like to have
a flexible liaison radio set that would
answer any of the requirements of the
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| laxed in their chairs.

major operational commands without
interfering with the ideal of inter-
changeability of major components.
Even when the engineers made little
pleas for the relaxation of certain de-
mands, they were received coldly. The
concept of a fully automatic liaison
radio sat rather well with the opera-
tors in spite .of the increased depend-
ence upon tubes and integrity of cir-
cuit components.

As an innovation in the unveiling
of a new development, the mainte-
nance activities were given an oppor-
tunity to assess the impact of such a
complex device upon the various ech-
elons from the squadrons to the major
repair depots. The representatives of
Training Command came to the alert.
Just how could a man—an ordinary
man—be trained to find the source of
a malfunction in such a complicated
mechanism within his own lifetime?

“Maintenance of this equipment,”
began the speaker, “is divided up into
three echelons-—the organizational, the
field, and the depot.” As the narrative
of maintenance actions unfolded, the
Training Command representatives re-
What had ap-
peared as an insurmountable difficulty
now was as simple as A, B, C—the
equipment was designed so that it
would practically maintain itself-—at
least, it is possible for a uniformed lad
to take a simple test set and be guided
unerringly to a faulty section of the
transceiver. Employing a number
of ‘“go-——no go” tests, the organiza-
tional mechanic would isolate a faul-
ty removable section and replace
it on the spot, placing the set back
in service within the hour. The
faulty chassis would be sent to the
field repair shops where additional
test equipment would single out the
faulty sub-assembly, allowing the
return of a serviceable section
back to the organizational supply
shelves within the day. In neither
case was it necessary to heat up a
soldering iron. The sub-assemblies are
divided up into two categories: those
capable of economical repair and those
to be thrown away. The former are
returned to the rear areas for depot
repair. It seems at first glance that
the maintenance activities have simply
unloaded their problem onto the al-
ready sagging shoulders of the supply
organization, however, upon arrival at
a realistic level of supplies to be main-
tained at each echelon, the problem of
“not-in-stock” disruption of mainte-
nance operations appears surmounta-
ble.

Now that an acceptable piece of
hardware appears to be within the
capabilities of industry, the whole
problem of liaison radio communica-
tions is in need of review. The exist-
ing developments have produced an
equipment that has relieved the radio
operator of certain skills that are
purely apart from his basic skill of
transmitting and receiving intelligence
with the dots and dashes of the Morse
Code. The time available for his train-
ing in these respects is still too short
to provide the required degree of pro-
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ficiency. In the last war, the greatest
fault was poor radio discipline—radio
operators were under such compulsion
to get their own messages through
that they transmitted out of turn and
caused interference to other aircraft
or ground stations by persistent call-
ing. Code speeds were those of the

slowest operator—too slow, in fact, to |

permit clearing the transmissions of
several aircraft within a short space
of time. An attempt was made to
relieve congestion by permitting only
the lead aircraft of a formation to
transmit operational messages, screen-
ing the organizations for the most ac-
complished operators and assigning
them to lead crews. This, of course,
caused a deterioration of interest on
the part of the remaining operators
and they found themselves so far down
in proficiency when an emergency did
arise that they were unable to place
the radio equipment on the air and
establish communication with naviga-
tion or rescue agencies.

The success experienced in attaining
our aspirations in radio transmitting
and receiving equipment led us also
to believe that the problems of the
radio operator could be solved by em-
ploying some ‘“visual message presen-
tation system” for transmission and
reception of the intelligence contained
in a purely operational message. Nu-
merous systems were reviewed against
the stated objective of a three to six
thousand mile transmission path and
each was found to be considerably less
than automatic. Considered were
standard teletype, facsimile, telauto-
graph, lighted “marble-board” panels,
and specialized printing systems. There
was one insuperable difficulty. In spite
of CRPL assistance in determining
optimum working frequencies, there
remained propagation phenomena such
as selective fading and multi-path re-
ception, as well as a hopelessly con-
gested high frequency spectrum. Who
was to “clear” the channels needed
for printing systems that can't tolerate
radio interference? Who was to pre-
dict in advance of a flight the chan-
nels that could be presumed to be free
of interference at various geographi-
cal points far removed from monitor-
ing stations? When would the opti-
mum frequencies be so cluttered with
muiti-path reception that teletype or
facsimile would be out of the ques-

tion. It seems hopeless to design a |

machine with the intelligence of a
trained c.w. operator—a machine that
can selectively “listen” to a desired
signal to the exclusion of all others
present and put down on paper the
desired intelligence and none other.
The experience of our point-to-point

communications activities was con- |

sulted for a solution. It was found
that in spite of a constant transmis-
sion path, use of optimum frequencies,
erection of large directive antenna
arrays, employment of high power,
and operation by personnel of skiil
and experience, there was a constant
level of unpredictable and unscheduled
circuit outage. Take away from the

fixed communications station its con- |
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course learn electricity. electronics. physics. mathemat-
ics. drarting. ete. Employers want! Franklin graduates.
Coed. G.1. approved. Day, evening. 43rd Jear.
Writs for Catalog.

FRANKLIN TECHNICAL INSTITUTE

s SR S Boston 16, Mass- | | without adding a single extra control,
- — N — | thus staying Wit_hin the basic philoso- Exctusive feedbock circuits. Model
ANOTHER OUTSTAND OBBER th of a minimum of knobs and 200 PG offers frequency respense of
AR PR0S. F switches. . £0.1 DB, 10 0 50,000 CPS. Distortion
| i R0 ] | Considering the liaison set for cw, : 1
R . , at 20 watts is 0.2% —no phase shift
OR A communications, certain features be- TN o T 0 kind
adelphia 6, P | gin to take on importance—features PSR F'r" °";‘f DA
s Ll that are available for the first time in rde today for free technical bulletin.
military communications history. The :
3 221-K
4 7 VIVM KIT first, that of frequency stability and P‘R!qSl?ri I'ECTRONICSI IN('
|N STOCKI accuracy, permits an aItOgether new 641-03 M-LWAUKEE AVENUE - CHICAGO 22, ILLINOIS
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concept in netting a number of scat-

tered airborne communications ter- PERFECT FOR FRINGE AREA RECEPTION

minals with a group of ground sta- 30 TUBE 630 CHASSIS “c
tions on the same frequency. In the | § ENSED

first place, there is no possibility of DIRECTLY ADAPTABLE FOR COLOR . By RCa
off-frequency operation—a contingency : ‘

that has plagued us from the begin- ‘ THE IDEAL

ning-—and a listening station employ- CHASSIS FOR

ing a receiwver of the same accuracy - "y s “

and stability as the airborne liaison =1 %?Ercﬂlg;?
set can receive transmissions from — — o= ; FOR TUBE

any number of aireraft without neces-
sity of making readjustments in tun-
ing to accommodate variations in fre-
quency from one aircraft to another.
All aircraft on a given frequency will
practically “zero-beat” with one an-
other. This will require radio disci-
pline of a higher order than ever

5350+

PICTURE ) 4 mg
TUBES °°- & @-' A=)

Ready for use

achieved previously since the ground i ol oxs AT For DR et %3 Gl nesflyRnine
operator will no longer be able to sep- * thrilis to TV wntchers all over the country. This extri powerful
. . ") . b super chassis |s de-nr.'ned to bring in sharp. clear pictures, even in

arate two interfering signals by tak- ?mn e d cnnrmlost ii{reas onl only gn“:,ngohorlngtﬁl‘l’nn tllatsa
3 H 3 K AG 11 4 K B ths output;
Ing advantage of S“ght frequenCy n- gms{:;tf S\E{nyékSgrPar.\t;r & cl?p:l‘?gcg}g:l?ieﬂ ll:ln;lhc Cﬁngen:eu
i i = new ransformer: 5-l{ou in e un at Factory:
-aCCUraClES bet\Veen.tWO alrcraft. call Without Cathode Tube Ir:;ioved hi;?t: gain front end, d:\v:l to 45 microvolts; Synehro
ing at the same time. The signals with S::ndnardoC:il Toner éock: Fr7¢dom gjorln arci:u: &‘:l_cn:onn tlazkuge: :\irlmst.ron;i HI s::lzd

B . . tem: i i 9 horizon ine,

will be inscparable and both will be , and 5x7 Speaker c;:t::l'. mproved linearity adjustmen second horizonta ¥

unreadable. On the credit side of the

ledger is the fact that no longer can | | AYAILABLE WIth DUMONT INPUTUNER 5% %s2icek °164%

there be a missed contact caused by

an airborne liaison set being off-fre- |
quency just enough to fall outside of R~ A PRICE-SMASHING
the passband of the monitoring station ' E & VALUE IN TV
receiver. He will be heard in exactly i Fri CABINETS FOR
the same tuning position as all pre-
vious aircraft on the same channel. { THE 630 CHASSIS
As a corollary, of course, ground sta- Full Doors for | Withant Daors
tion receiving equipment must have 167175519 | for 167 Picture
tuning accuracy and stability ade- | Picture Tubes Tubes
quate to long channel guards on a Beautiful, richly finished, hand
given frequency without drift or in- - Eocimlly desined to" houss
accurate setting. Since the airborne Sisiker: [l nois oty o
‘l.ffsog,, rad:_ct>_ I'e;!elvel‘ y:xll} haved a : ;'f;f{;e? -;Dgg;ffégﬁfgiv;%u;;
{inel PUBeg e o a5oTR LIS wo PN 5 2l W compieir with
minus three kilocycles for any given $86.95 ihove cavinets mhoni—s1 - §57 ,95*
channel setting, netability with exist- | REGENCY BOOSTERS—DB 400—S19.97*  12” Wide Range RCA Speaker, $4.95*
ascuzed even when using ihe manow | | TY,TUBE SCOOP RECORD CHANGER SALE
All Black, Glareless = YE UP TO 65 % e
“C.W.-Slot." Dumant, Sheldon. Zetka, TRL . SA ¢ ]
There will be uo further necessity 67 tector tovnd-si2.50¢ | [$12,950 PHILCO | wEBSTER3-sPEED|$29.9
for long call-ups or tuning transmis- e = 148, 335 g:::";:';; ganA]r;l(‘:ER s
sions with this degree of frequency 207 Rectangular ... 74.95% | 5 Lrv, Porma. «;nrgtﬁm;h;;/"ﬁ;
accuracy nor any necessity of making o L SN necaic, Uni-| 607 ¢ 6. Al
constant fine adjustments because of g
receiver oscillator drift. The radio Plastic rirg and sleeve
operator will be freed of any adjust- | § for metal tubes $4,95 : S5
ments to transmitter or receiver other AT mercrhandiae Ts brand now, Tactory fresh & Tully Fuarantecd. Mall & phone orders Alled upoarecclyt of mrm,ed
than selecting a frequency, putting Shod 1Dap Tor Frod'] exeine Tav. “Frfi'i!:"é'é‘m?-&ﬂ’eﬁ?.ngn'“u.'..?ﬂ?..?)‘t‘lc“‘“" Hrs ooy Gil, PRI

the desired signal in the “slot,” and AIREX RADIO CORP 171 WASHINGTON 5T, N. Y. C.7, N. Y.
adjusting the volume to a comfortable e onth 2-4029 SN Orths:Sss T
level. It is altogether conceivable that = = =

he will never see any part of the When Answering Advertisements Please Mention
transceiver or antenna--all of his op- | BADIO & 'l‘l-‘l‘r‘\ ISION NEWS

erations being conducted from a con-

tonandkerenier EASY TO LEARN OODE

UntEI _the sets a_re OUt Of deVe]Op- Tt 15 casy to learn or Incrcase speed
ment it is not pOSSlble to reveal more with ap Instructograph Code Tl.-uch.e:

N . N Affords the auickest and most |
of the details, but the feeling is shared | Seal method vet deveioned, “For be
= A £inners or advanced students. Avatla-
in all quarters that the substantial | ble tanes from berinnher's atphabet

X A N N io typieal moskages un all subjeets.
advances in liaison set communications Speed rahe 5 to 40 WPM.  Always £

have been attained at a respectable | "I "¢t

q ENDORSED B ADS!
cost and will soon be released to the SED BY THOUSAKDS
The Instructograph Code Teacher 1it.
field. cr"ﬂ:ly l‘:ﬂ(es u:;g pl.'u-l-ll)l' an operator-
instrucsor ats @
We used to say that “‘communica- learn and r;l|1qle§"c1r::l:swl‘t‘r‘\!(,l?;:mlutrn

] R N ther asslstance.  Th a8 of 7 i
tions is a function of command.” NOw | ncauired the coder with the Somimtommenn s

we may well say: “Communications is | i o4 for convenient rentat and pirchase plaus.

command.” INSTRUCTOGRAPH COMPANY

50— | 4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS

GIVE PRODUCTION LINE
APPEARANCE TO YOUR
ELECTRONIC EQUIPMENT!

EASY-TO-APPLY! - PERMANENT!
SAVES TIME! « SAVES ERRORS!

Complete decal sets for labeling Trans-
mitter, Receiver, Audio, Instruments,
Television and Dial markings. Each set
= labels several items. State type of decal
/'}) setand color preference (bla':l( ot while

letters) with order. See your local job-

ber. If he ¢annot supply you — order
direct and include his name and
address. Price per set _. . $1.35 net.

DEPT.R . 732 50. VICTORY

TEKN -U\B!ls COMPANY sursank . cALIFORNIA
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r— World Headquarters—
for TV x RADIO *
* INDUSTRIAL »
Test Equipment
and Supplies

Bumont
* Simpson
Simpson Model
* 260
Sprague | Portable
* Tester
Supreme 54503
*

Eico Hlack bokelite roll top safety case
prevents injury or damage to meter
or _tester. Ranges: Volts AC and DC

* 0-2.5/10 /50 7250 /1000/5000 at
20,000 ohms/volt DC 1000
S o 50 550, 100y 5050, bC
? 5 50/ i .
Superfor | 57.3/10030.%5%. mllifamps
4-10/100/500. DC_amps O

Ib) 10_to plus 52 db R-ell'LDec-
CS = 0 us . sistance
* 0 0-20

mflgonms Pollshed hlac7k case v\:{t:
e !
Jackson toat Tonda shi mng “euim 3 1bs
‘$ar{\c as above I-top case
ature:
* Slhlpplng wetght 3 Ibs. ... 38.‘7
Precision
*
Hickok
*
R.C.A,
*
R.C.P.
* Shpeg. wt.' 4 15 63
Miodei ‘447 BP ‘in portable’ hanlwood
E.M.C. case., ShpE. wt. 5 Ibs....... 518.55
* g
Sensational
Silver
i
; * F.M.
Weston Signal
Generater
* o Stal ®»  Ac
v e ngh Outpul ® Go od Ancnuahon
C with tubes, shielded omput
.. cable tine card and piuf ready to
lr:n‘:;‘n‘:' entm—n:.;.netlve hammertone g rc ¥
" case and panel. Size 3x6x
TE 234 inches. \Weignt 2 1bs. .$14.95
with

20% deposit with order re.
quired. Balance—expPress collect.
arders under $5.00 send check
or Money Order PLUS postage.

VARIETY ELECTRIC CO., Inc.

RADIO and TELEVISION

Box 100—11 Hin $t., Newark, N. J. R.N. 1
Thorough Training in All
Technical Phases

@ APPROVED FOR VETERANS
WEEKLY RATES DAYS—EVENINGS

FREE PLACEMENT SERVICE FOR
GRADUATES
For Free Catalog write Dept. RN-50
RCA INSTITUTES, INC. .
A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.

ANOTHER OUTSTANDING JOBBER

BURROUGHS RADIO CO.

711 SECOND STREEY, N.W.
Canton 3. Ohio

HAS THE

SENSATIONAL NEW
360-K SWEEP
< " GENERATOR KIY
_IN STOCK!

| A “Sumodget”

RADIO & TELEVISION NEWS
INDEX TO VOLUMES 43-44 (1950)

AMATEUR

ANTENNAS

| A New Approach to Beam Anten-

nas (Spitz, W2JHS)......o.o.. ..
A Two-Band Piece of Wire (Dreher
W DTN @) S oo e o sE S
A Two-Meter Quad (Oberto). ... ..

Duo-Band Ham Antenna (Buchanan,

W3DZ7Z) ldAesAlSbi'ss  win Ay .
Mobile Antenna
(Jones, WEEDG) Surein s saiod i
No Space for an Antenna? (John-
son, WILBV)

Six Bands — But Neat (Johnson
TWIZIEBIV) | el Pl el s W e

CONVERTERS

A Ten Meter Midget Power House
(Minor, WAPCA) ..ccvivervvans

Broadband Converters (Kaufman,
WG YOIV <t e e v A

Using the BC-454 and BC-455 for
20 Meter Operation (Sullivan,
A K e e s B S =

MISCELLANEOUS

A.C.D.C. Conversion of BC-1206
(Woolley, WISGG)
A 500 Watt RF. Amplifier for the
Ham (Hooton, W3KPX) .........
A Single-Tube Electronic Key {Gep-
pert, WSKFP) ................
Modulate a KW. with 3-Tubes
{(Kline, WBCXM) .....cvciinnnn.
NBFM and Frequency Shift Keying
Unit for Self-Excited Oscillator
(Jones, WBEDG) ...............
Putting the 304TL to Work (Dexter).
Safety Switch Plus (Kauke).......
Simplified Ham TV Station (Part 1)
(Popkin-Clurman, W2LNP)
Simplified Ham TV Station (Part 2)
(Popkin-Clurman, W2LNP) ......
Simplified Ham TV Station (Part 3)
{Popkin-Clurman, W2LNP) ......
Sterling—First “Ham' on FCC (Ter-
)

I T mn—————
The Beginning Amateur (Part 12)
(Hertzberg, WZDJI) ............
The Mini-Rack Modulator (Clemens,
WISERN)E - o 1t o B AT sl X
Transmitter Keying and Biasing
Problems (Whitaker, W2BFB) ...
Troubleshooting Chart for the New
Ham (Herzer, W2CEP)..........
21 Years a Ham (Cloutier, W8GJX).

RECEIVERS

A Compact, Amateur Band Super-
het (Zimmerman, W3KOY) ......
Bandswitching Superhet for Ham

Bands (Jones, WE6EDG) .........
SUPERMODULATION
A Supermodulated Phone Trensmit-
ter (Turner, K6Al & Graves,
A0 @3 === = e T £

Understanding Super-Modulation
(McCord, WI1BI])

TRANSMITTERS

Transmitter (Lowe,
WBNBF) .t

A Ten Meter Midget Power House
(Minor, W4PCA) ..............

A Versatile, Low-Power Transmitter
(Countryman, W3HH) ..........

Compact 100 Watt AM-NBFM Trans-
mitter {(Patterson, WSDAH & Mid-
delton; WS k. il i« vl

The Mini-Rack Transmitter (Clem-

38 Sept.

63 May

54 Sept.

90 Oet.
35 May
53 June
46 July
58 May
40 Jan.
42 Apr.
64 Apr.
62 Oct.

56 Sept.

51 Aug.
49 QOct.

51 May
86 Feb.

53 Tuly

57 Sept.

62 Jan.

58 Dec.
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ens) WOERN) s el v il 45 Mar.
TRANSCEIVERS
A Poriable 40-Meter C.W. Station

(Gould, WIKWU) . .............. 40 June
Complete 30 Watt Ham Station

(Johnson, WLBV) ............. 81 Aug
Converting the TR-4 for 420 mec.

(Rogers, W2MLF) ............. 48 Jan
Something New in Transceivers

(Kortge, W8AHT) .............. 39 May

AM-FM
MISCELLANEOUS
A Crystal Receiver with Transistor

Amplifier (Turner, XK6AT) ........ 38 Jan.
A Receiver Detuning Alarm (Tay-

LOT) MW Gt W gt e A [ v 138 Oct.
FM Quiz (Bukstein) .............. 152 Apr
The Batwing FM Receiving Anten-

na (Barritt) gz ass se 2anssgmns s 35 Mar
SERVICING
Receiver Servicing Without a Signal

Generator (Kauke) ............. 4 Feb.
Troubleshoot with This Condenser

Substitution Box (Wortman)...... 84 Sept

AUDIO
AMPLIFIERS
A Flexible General Purpose Ampli-

fier (Hawkins) .......covvvunn.. 52 Nov.
A High Efficiency Triode Amplifier

(Sprinkle)l . Ssmi. . s k.. 8w 55 May
A High-Quality Sound System for

the Home (Olson & Morgan). .. .. 59 Nov.
An Unusual Public Address System

(Southworth) .................. 71 Nov.
A Self-Equalizing Preamp (Hoadley) 48 Nov.
A Wide-Range Feedback Amplifier

(NVItchell )R S En e e i: o) e s 66 Oct.
Building the "Williamson" Amplifier

(Keroes) «.vveeiieennraannnenns 52 Dec.
Cathode Follower Driven Amplifier

(Hoadley) sadmibiedumes ki o uii's 49 Tune
Dynaural Preamplifier Provides

Wide Compensation (Scott) ..... %6 Jan
INTERCOMS
An Intercom from the BC-605 (Schul-

) R el 2 N bt « oo 140 . pr.
Intercom Applications (Ledbetter).. 34 | uag.
MISCELLANEOUS
A Collapsible Speaker Cabinet

(Wolfe) .....ooieiiiinnn 4 b.
A High-Qudlity Volume Expander

(Southiwvorth) ek . miatinal . B . FELL 0] ly
An Electronic Loss Compressor (Mil-

ler & Jones) memp e srenee s | 64! v,
A New Beam Power Tube (Atkins). 42 »pt
A 3-Channel Unitary Loudspeaker

(Plach & Williams) ............. 66 “-ov.
A Volume-Compensated Tone Con-

trol (Schwen) ................ 70 Jan.
Central Control for the Home Enter-

tainment System (ENis) ......... 44 Sept.
Fixed Bias vs. Self Bias {(Boegli)... 88 May
Improving Performance &i Small

P.A. Amplifiers (Ledbetter)...... 84 Tan.
New Audio Developments (Simon). 43 Dec.
Selecting Your High-Fidelity System

(BECKOI) wuvivvacaneeiasinains 80 Nov.
Sound on Wheels (Epstein) ....... 74 Nov:
The "*Auditioner'’ (Dezettel) ....... 50 Nov.
PHONO
A Preamp for Magnetic and Crys-

tal Pickups (Boegli) ........... 36 July
A Strain-Sensitive Phono Pickup

(TohR)| i . ey a eI S T e b 40 Feb
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Micromodulation (Southworth) .... 65 Sept.
Problems in Phonograph Record Re-
production (Goodell)
Processing Radio Transeriptiens
(Healy) L. .« Sammvts . . - wvid - béalE: 3
3-Tube Amplifier for Variable Re-
luctance Pickup (Hill)

RECORDING

ABC Uses Magnetic Tape for De-
layed Broadcasts (Speirs)
B Flexible Record-Reproduce Sys-
tem (Part 1) (Read)
A Two-Channel Magnetic Record-
ing Amplifier (Hust)
A Versatile Recording and Play-
back Amplifier (Southworth). . ...
Dual-Input Tape Recorder Amplifier
{Southworth)

TESTING TECHNIQUES

Controlling Hum in Audio Amplifi-
ers (Fleming) .....ccvvievnnats
Design Considerations for High-
Quality Reproducing Systems
(Part 1) (Matthews) .....co.o...n
Design Considerations for High-
Quality Reproducing Systems
(Part 2) (Matthews) ............
How To Judge Audio Quality (Mar-
shall)
Improving Response of Home-As-
sembled Coaxial Speakers (Beck-
er)
Linearity Distortion in Audio Equip-
ment (Southworth) ............ . 54 Apr.
Linearity Tests with an Oscilloscope
(Southworth)
Let's Put Square Waves To Work
(Anthony)
Noise Reduction for High Quality
Reproducing Systems (Malthews).
Power Level and Volume Indicator
Meters (Tremaine)

BOCK REVIEWS

Amateur Radio Map of the World
(ARRL Staff)
Better TV Reception in Fringe and
Low-Signal Areas (Smith & Daw-
ley)
Business Helper, The (Rucker)
Data and Circuits of Receiver and
Amplifier Valves (A Symposium).201 Nov.
Dial Cord Stringing Guide (Sams

........... 33 Now.

31 Feb.
57 Feb.

45 Nov.

55 Nov.

52 Apr.

69 May
44 Nov.

56 June

83 Nov.

84 Nov.

SlElid) TN T T g e 84 Tune
Essentials of Electricity for Radio

and Television (Slurzberg & Os-

torheld)  smme. .|pamas e 8 - - .- 132 Sept
Facsimile (Hills & Sullivan) ....... 151 Feb
Facsimile (Jones) ................ 94 Mar
Father of Radic (de Forest)........ 137 Dec.
40 Uses for Germanium Diodes (Syl-

vanla Staff) ;. ceeme o - cnmmen. 92 Aug.

Frequency Modulation (Sturley) ...126 Oct.
How to Buy a Television Set (Gary). 94 Aug.
International Radio Tube Encyclo-
paedia (Babani, ed.)
Maintsnance Manual of Electronic
Control (Miller, ed:)
Mobile Radio Handbcok (Sleeper,

) T S e e et 4 Qct.
Modern Oscilloscopes and Their

Uses (Ruifer, Jr.) ..o tt, 157 Jan
Most-Often-Needed 1950 Radic Dia-

grams and Servicing Information

(Beitman, ed. .o.oiviviiinans 126 Cet

Most-Often-Needed 1950 Television
Servicing Information (Beitman).. 84 June

Oscillograph, The (Weiss) ........ 92 Mar.
Outline of Radio, Television and Ra-

BISIP [ o= 000 - = (" ] Jo =300 114 July
Practical Television Engineering

(Hel) .vvrviiiiniianiannnnnns 124 Oct
Practical Television Servicing and

Trouble Shooting Manual {Coyne

Statf) N ] a1 Sl b st 154 Feb.
Radic Amateur's Handbook, The

(ARRL Staff) .......... OO O e 84 May

December, 1950

70 Sept.

THE NEW
TURNER

MODEL 50D DYNAMIC
FOR IV - AM - FM
Recording * Broadcast

Public Address

SPECIFICATIONS
FREQUENCY RESPONSE: 50 to 15,000
c.p.s. flat within £2% db.

OUTPUT LEVEL: 56 db below 1 volt/
dyne /sq. cm.
IMPEDANCE:
impedance.
POLAR PATTERN: Essentially non-directional
in any position.

MOUNTING: Ball and swivel type, filts in
any direction. Standard %" — 27 thread.
CABLE: 20 ft., high quality rubber covered,
two conductor shielded cable with Cannon
quick-disconnect plug.

15, 200, 500 ohms or high

Aristocrat the finest of the fine.

EXPORT:

9¢ The crown jewel of dynamic micropkones.

See it, handle it = use
it on highest quality recording, public address or breadcast work. New
beauty, new styling, new utility and new performance make the Turner

Use it anywhere, indoors or out — in
hand, on stand, suspended, or concealed in stage setrings. The Aristocrat
is quickly and easily detached from ball swivel coupler for hand use.
Non-directional polar pattern picks up souad from any direction. Equally
effective for individual or group pickups with wide range, high fidelity
reproduction of voice or music. Its high output dymamic generator re-
quires no closely associated auxiliary equipment for outstanding results.
Built of finest materials with flawless workmanship, each unit is laboratory
calibrated 1o insure specification standards . .. Write for complete details.

THE TURNER COMPANY

900 17th Street N. E,, ®
IN CANADA: Coanadian Marconi Co., Montrecl, P.Q., and Branches
Ad. Auriema Inc.,

Cedar Rapids, lowa

89 Broad Street, New York 4, N. Y.

BY TURNER

BARGAINS!

* We still have plenty of them—but, we are
doing so much business that we are afraid we
won't have anything left to sell in a few
months. Most of the material we have been
advertising is still available—check with us
for current prices,

WANTED!

® Right now we are more interested in buy-
ing than selling. We want to buy large or
small quantitiecs of new or used electronic
components, equipment, tubes, etc., gov't or
mfrs. surplus. Cash or trade for standard test
equipment or electronic material of your
choice.

LECTRONIC RESEARCH LABS

1021-R Catlowhill St. Phila. 23, Pa.

www americanradiohistorv com

SENSATIONAL NEW BOOK
ELEMENTS of SINGLE and DUAL
TRACK MAGNETIC TAPE RECORDING
and 1001 APPLICATIONS
by A, C. Shaney

INFORMATIVE! INSTRUCTIVE! INTERESTI&I

The book that brings you up-te-

ONLY . date on tape recording. Com.
$'| 00 plete history, theory, design and
: uses. 144 pages of FACTS!

POSTPAID

Order today. Remit with
order, please. Baoklet
mailed same day.

AMPLIFIER CORP. of AMERICA

398-2 Broadway, New York 13, N. Y.
161
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THE I.AST of our
LUCKY BUYS!

Schools! Laboratories! Manufacturers! Hams! These
and thousands of other items not listed here are the
last of the Surplus buys available! Because of Gov't.
curtailments this may be your last chance to buy at
these low, low ptices. So order mow—and send us
your requirements. We’ll reply premptly with com-
plete informationt

% Jd dk %k %k k k& sk ok ok ok ok ke ok
New Shipment Just Received

ARR-1 RECEIVERS

Complete with 4 RCA
ACORN TURES
(neg $5.65 eca.)

Schematie
Diagrams

Conversion
Information

Al for

$495

Complete
Postpaid
§n U.s.A.
Thousands Sold for $9.98
Just think! Only 34.95 complete—for the Receiver,
4 Tubes, Schematiec Diagrams and a reprml of A
220 me Converter from the Surplus R-1/ARR—L"
by Leroy W. May, ir. {WSAJG), an articie which ap-
;ﬂﬂmd in RADIO & TV NEWS, January 1949 issue.
hese receivers are ideal for so, 144, 220 me Con-
verters or Pre-! Sclectorl also for TV boosters—Fa for
hopping up the SCR 2 Receiver on 2 meters. Grab
*em while they last at this low price!

B B E R EEEEEEEEE S A

************v*****ﬂ-*

Transfarmer ‘‘Steals’ |

INSTRUCTION
All 110 V. 60 Cyclc MANUALS
Primary Sgn §°°g ]
for SCR 536 Han

Soa.Ties s, Ang, 2 Talkie ..

5-V lla amps, for wpld ?CRI%IOB

th Ng. ...
A AR e Tank Set’
5-¥ 190 amps, for weld- T(‘h‘tyge M:inual Sg

ing, pipe thawing. Y

40«Watt Modulation.
2.9

Above shlppud posts

SAVE ON CHOKES

Send us YOur réquirc=

6 IV—3A ..o S

'C S-41 Power Tran<

vV et.—200
-3

0-38>
500 m: 8.95
OOB
$1

THOR‘DARSO\E 8 WING
h OKE

20
THORDARSON l'l
12H. 200 ma. ...

ma.
8 SV_3A ......
UTC 5-42 Power Trans-
former, 1200 ¥ ct.=300
m'l SV—3A, 7 —3A.
6.3VamB3A ... $6.25
UTC S5.47 Power Trans-
!‘ormer 3000 ct. 2500
ct, 0 ct ot soso g,;

E
>
-
LU0 B
¥ S Vi ga% h St
<7 m< un<' S 1 »e
>

BARGAINS ON
NOISE FILTERS

Made especially for in-
dustrial use
Mlllor 7841. 5

UTC L5 184 POWER
TRANSFORMER {

7000V ct, 5300 ma.| | AmMPS .........0 6.95
Shpt wt. 102 Ibs. . Mnx 220 v
..$69.50 Cheek these prices any-

where!

Just Reccived! Larg® Quantity of Brand New

o/ OFF
Amphenol AN Connectors @ 75 /oLlS'n
WRITE FOR COMPLETE LISTING!

ORDER DIRECT FROM THIS AD!

Prompt and speedy shipment of ali orders Cﬂsh with
ordcr Minimum order’ $3.00. 5% sit  on
D. orders. Shlgments by truck or R. n Express
colieet. Catifornia buyers pleage add state sales tax.
All prices subjecl to change. All merchandisc subdcct
to prior sale,

ALVARADIO SUPPLY CO.

Dept. A-8, 341 5. Vermont
Los Angeles 5, Cal.
DUnkirk 8-2211

R & T. BARGAINS

BIG VALUE
KIT
Spaghetti, Coils, Wire, KKnobs, Switches,
Condensers, Etc.
FIFTY ITEMS 98¢

CODE KEY J-38..0icureur e iainninnsansnas § 0.69
Famous “PUTT-PUTT" gaso. generator HRT
DC 24-28v at 70 amp. "000 watt. Used sood

condition. 115 lbs. ... . 49.95

SERVO UNITS W/1/4 HP 24v DC motor. part

of M-1 automatic Pilot—new........c.000.0
THROAT MIKE—NE® -....oeinitarianaanann .69
F.0.B. Berwyn, 3d. Cash with order. Orders with-

out postage will be shipped express collect. No ex-
ports.

R. & T. ELECTRONICS CO,, Inc,

9723 Baltimore Blvd.
Berwyn, Maryland Phone: TOwer 3384
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Radio Handbook, The (Dawley)....123 Apr.
Radic Manual, The (Sterling &

IMONTOE) e plts 1 iRCals | ibetiral - I alh 132 Sept
Radio Operating Questions and An-

swers (Hornung) ....ooivvvnns 84 May
Radio Operator’s License Q & A

Manual (Kqufman) ...... . . 84 June
Radic Technology (Vogt) ........ 84 May
Radio Tube Vade-Mecum 1950 (P. H.

Brans, Ltd) ..... ... ...l ++.137 Dec,
Recording and Reproduction of

Sound, The (Read) ............ 123 Apr.
Saturating Core Devices (Crow)..156 Jan.
Servicing TV Receivers (Sylvania

MEti) s g oo o T 114 July
16 mm. Sound Motion Pictures (Of-

fenhaUSeT I E )l n aer el Erve s Sy od 92 Mar.
Technique of Radio Design, The

(Zopler) o S o ele . A o el 151 Feb
Television and F-M Receiver Servic-

NG (KIVEI) vuvvvenernnnnnnnnnn 133 Sept
Television Components Handbook

(Matthews) | s stk degir - o ubm e 114 July

Television for Radiomen (Noll)..... 153 Feb.
Television—Medium of the Future

(Gorham) .......iiivviinunnnas 94 Aug.
Television Servicing (Buchsbaum). .137 Dec.
Television Servicing (Heller & Shul-

Drfend) = s T < S — 94 Aug
Television Servicing for Radio Men

WNETIE2) | 7 Tl ot o P 156 Jem.
Television Simplified (Kiver)...... 92 Aug
Television Tube Location Guide

(Sams Staff) ...ciciiiiianian, 84 Tune
TV Installation Techmq'ues (Mar-

shalll vevverireenvrnerironenn 201 Nov.

BUSINESS MANAGEMENT
Clever Idea Promotes Dealers’

Sales &l ¥l vab/he wein s e b LsYd « 35 Dec
Customers Can Be Friends, Too

(SHE)! = aen T T oo = TD o 96 June

Cut Rates Today—Bankruptcy To-
morrow (Ashe) g.
Discount Those Material Bills (Ashe) 39 July
Extra Income for the Service Shop
(Ledbetter) 46 May
How Do You Figure Profit? (Ashe).132 June
Insurance for Service Technicians

(NP (EiR79) A = S ST 43 Aug.
Mac's Radio Service Shop (Frye)

....................... 44, Jan

50, Feb.; 60, Mar.; 56, Apr.; 68,

May; 48, June; 59, July; 63,

Aug.; 67, Sept.; 71, Oct.;: 82, Nov.; 46 Dec.
The Ad-Viser (Part 1) (Settel)...... 37 Sept
The Ad-Viser (Part 2) (Settel)...... 108 Oct.
The Ad-Viser (Part 3) (Settel)...... 178 Nov.
The Ad-Viser (Part 4) (Settel)....... 74 Dec

GENERAL
CIRCUITS (THEORY!}
Constant-Resistance Network Induc-

tor Design (Gallagher, W5SHZR).. 48 Apr.
Experimental Magnetic-Type D.C.-

A.C. Signal Inverter (Kauke).... 64 May
Instant Heating Devices (Chalfin).. 64 Feb.
Microwave Quiz (Bukstein)....... 104 June
New Applications for Crystal Li-

odes (Turner, KBAD............ B4 June
Oscilloscope Quiz (Bukstein)...... 132 Jan.
Printed Circuits (Part 2) (Frye).... 53 Jan.
Wheatstone Bridge Applications

(NI Bhas noca ™ s oo 61 June

COMMUNICATIONS (BROADCASTING)
Elimincation of Radio Interference by
Of-Frequency Inversion (Freed-

L1 e T e T 53 Mar.
Mobile Two-Way Radic (Ripani).. 29 July
The Microwave Era Begins (Sands) 35 Oct.
MISCELLANECUS
A Home-Built Electronic Organ (Kirk,

WERIEE) &= i = = o ooo T 42 Mar.
Aircraft Radio (Holahan)......... 31 Jan.
An Electronic Musical Novelty (Kirk,

WBDEG) viiiieeiniiennnnnns .. 38 Aug.

www americanradiohistorv.com

:%WW* i

THE

FINES T

CUTPUT TRANSFORMERS*

*Pat. Pending

Featuring the TO.290 specifically de-
signed for use with 807's in the famed
Williamsen circuit.

{Described on page 52, this issue)

F.0.B. Phila. $
25% Deposit C.0.D."s 1375 Net

Other fop quality models os low as $9.75

All modzls available fully potted in seamless
steel case with silver-gray hammertone finish
at $2 extra.

Write for FREE informotion on entire line—
descriptive litercture, performance date and
sugoested circuits for high fidelity applications.

ACRO PRODUCTS CO.
Phila. 6, Pa. *

s 215 Arch st.

3TUBEPHONOAM’[IFIER

Designed for use with
all types of records.
21/3 watt output. com-
pletely wired. Has 2
Volume and
on-off switch, and
tone contrel. Com-
pact--that it is casy to

controls,

ET OF TUBES FOR THE /\BOVE AMPLIFIER.S1. 89
output. Trans. fo- abo:
M Spe P

R e

{i3:4
3 Turntnble
& Turntable.

178, 3314, 45 RPM)
3 Speed Pickup with Hardware

We Carry a Complefe Line of Condensers, Re-
sistors, Receiving Tubes, Radio & TV Parts.
Write for h—eg descnptn‘l’e I:terature to Dept. 13RN.

All Prices - . ePosit required
on all orders. Minimum order ss oo

THE ROSE COMPANY 98 Pork Place
New York 7, N. Y. {Corner Greenwich St.)

"~ ANOTHER OUTSTANDING JOBBER
MIDWAY Radio & Television Corp.
60 WEST 45th STREET
New York 19, N. Y.

HAS THE
SENSATIONAL NEW

o = 221K
m VIVM KiT

IN STOCK!

~ SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR

NEW LISTT MANY ADDITIONS!
Serd stamp2d, sedf addressed onve ope for

List B. Add 25¢ for char: explaining AN
noricnclasure.

R. E.
GOODHEART

345, N. PAlM DRI
BEVERLY HILLS, CALIE.
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Capacity Operated Relay (Dibble,

TGN 0) oo ko Aok et ki o 40 Sept.
First Degrees Granted in Audio En-

GINGETING gt musiaes = = o o e ¢ { -5E 102 July
Portable Marine Radic Provides Di-

raction Finding ............... 100 Aug
Radic Control of Model Boat (North,

WARIAHL) oo o= ki ddo o = e 29 Aug.

Servicing Speedlights {Slaughter).. 40 Aug.
Shock Mounting of Vacuum Tubes

Can Be Simple Yet Efective
(Prouty) .....coiviiiinniinnnns 114 June
PHOTOELECTRIC
Make Your Own Self-Generating
Photocell (Dexter) ............ 50 Jan.
Photoelectric Contro! for Indusiry
(Bulstein)  Gaaiid w0 Hi 2 40 Oct.
Sensitive Bridge-Type Photoslectric
Circuit (Kauke) covviiiiiivan., 76 Sept.
POWER SUPPLIES
Electronically Centrolled D.C. Load
(Kaufman, W30XT) ............ 54 Feb.
Voltage Regulation for Higher Fi-
delity {Hoadley) .............. 47 Aug.
SHORT-WAVE
Around the Clock with Short-Wave
English Newscasts ........... 58 Mar.
International Short-Wave (Boord)
61, Jan.; 56, Feb.; 59, Mar.; 62,
Apr.; 54, May; 60, June; 52, July;
64, Aug.; 52, Sept; 61, Oct.; 79,
Nov.: 54, Dec.
The Mike on Matterhorn (Hender-
son) & SEAR AR 8] e e 106 Nov.
INDUSTRY
Foreign Set Ownership........ .. 156 June
Foreign Set Ownership.......... 132 July
Frank Andrea—Radio and Tele-
vision Pioneer (Pine)........... 40 May
Quality Control by “Type Testing"
(SEIATRETT) fombt = ot ) o 8 i 39 June
Radioc Parts Show Program of
Events' sq.vma.m: g -maon: . 5 24 May
Standards Control—Key to Quality
Tube Production .............. 100 Oct.
The Antenna Research Laboratory
{BoYer)im . Da.im. . oo i o m o (4 ol dmr 31 Mar
MILITARY
Engineering the Integrated Com-
munications System (Petzing).... 38 Dec.
Naval Communications (Redman).. 47 Dec.
Planning Integrated Signal Com-
munications (Guest) ............ 36 Dec.
Technical Aspects of Naval Com-
murnications (Morrison) ......... 50 Dec.
Why, Strategic Air Communications
{Ankenbrandt) ................. 63 Dec.
TELEVISION
ANTENNAS
Builtin TV Antenna (Albright).... 59 May
Consistent Fringe Area TV Recep-
tion (Buchan, W@TIF) .......... 58 Oct.
Development of Fan Type TV An-
tenna (Greenberg & Harris).... 66 May
Multiplex TV Antenna Systems for
Stores (Donaldson) ........... 45 Apr.
Multi-TV Receiver Operation from
Single Antenna (Lerner)..... ... 79 May
Survey of Television Antennas
(Smolen) ...................... 31 Dec.
Two-Channel TV Yagi Design (Car-
michael) TeuBAR o .« - 8 dutd o .. 54 Oct.
BOOSTERS
Custom Video Has Built-in Booster
(eI 5000 % s os ool s . 51 Feb.
COLOR
RCA's New Direct-view Tti-color
Kinescopes! & fifaib sl - b adh 46 June
Your Stake in the Color Decision
Kiver) ....ovviinerenannann, 65 Nov

December, 1950

RADIO & TELEVISION CORP.

Our Giant Store and Warehouse features Every Modern Shopping Convenience, Including a Complete Line
of RCA Tubes, Test Equipment, Batteries, Radia and TV Replacement Parts, etc. Visit our Elaborate
Sound Studio and New York's First “Radio Super-Market'.- Serve Yourself and Save on Thousands of
Standard and Surplus Items! Mail Orders Shipped to All Parts of the World — Quickly, Completely!

NEW RCA WO-56A 7'/ OSCILLOSCOPE

Unequalled in Performance, Unmatched in Versatility! This new extremely
sensitive RCA 7”7 Scope features DUAL CONTROLS {lor Coarse and Fine
adjustments, 1dentical Vert. and Horiz. Amplifiers ... for response fiat
down to DC...{or measuring DC component in AC signal circuits. Push-Pull
throughout, High Amplifier Output and Gain, Phase Equality. Advanced
sweep facilities include preset fixed positlons for TV vert. and horiz.
wavetorms, plus or minus sync for easy lock-in of upright or Inverted pulse
viaaveform, line-frequency sweep and syn¢, with phasing. Frequency Response
of both amplifiers flat within =~2 db from DC to 500 Kc; within =6 db at
1 Mc; useful beyond 2 Mc. Square wave response — no thit and over-shoot.
Both amplifiers have frequenty-compensated and voltage-calibrated attenu-

ators. Peak-to-peak calibrating voltage source.
No. A1S, Ship. Wt. 31 1bs........ net $197.50

TERRIFIC! RCA 51552 15/ Duvo-Cone SPEAKER

Engineers and professional sound technicians have nothing but praise for
this sensational new RCA unit, A development of Dr. H. F, Olson, famous
RCA speaker authority, it provides remarkable listening quality at a mod-
erate price. Employs two voice coils, each driving one of the duo-cones,
which vibrate as a single cone, at crossover frequencies (around 2,000 ¢ps),
avoiding "'Crossover® interference. Has high sensitivity at high power levels
— will handle up to 25 watts. Delivers superb, high fidelity performance from
40 to 12,000 cps, over 60° angle. Requires no trossover network. Magnetic
structure contains a bridge network to supply equal flux density to the
air gap for each voice coil, from a 2 pound Alnico V magnet. 16 ohms
Impedance. $
No. AS3, RCA 51552 Speaker, Ship. Wi. 18 ID5...........Net 48.50
Price Includes 2% Discount

RCA TV COMPONENTS

Alt RCA Television Components are
‘originals," designed with charac-
teristics which are correct both
electrically and mechanically for
the tubes and Circuils. They are
competitively priced!

RCA TUBES

RCA's unparalleled research facili-
fies and manufacturing experience
contribute to the quality, dependa-
bility, and operating economy of
EVERY RCA tube. The Quality of
RCA tubes is Unquestioned!

I_-Hudson Radio & Television Corp. Dept. 12R |
212 Fulton St., New York 7, N. Y.
Please send: [J 51552 Speaker, 0 RCA WO-56A l

Enciosed: [J Full Payment, [0 20% Dep.
{3 SEND FREE HUDSON CATALOG-)Just Qut!

|
SEND FOR OUR |
NEW 1951 |
|

|

|

CATALOG !
Namre. I
AAress....... it mii—— |

212 FULTON ST. City......... Zone.. State

NEWYORK7,N.Y.
Digby 9-1192

HUDSON

Most| Complete Stock of Radio, Television,

T I S Electgonic and Sound Equipment in the Eost!

TWIN-TRAX" .

- TAPE
RECORDER

Available o you direct from the factery at savings

NEW

951

SOUND & PUBLIC ADDRESS

FREE 1

1

CATALOG ‘

ALL OF THE NAME BRANDS
IN ONE COMPLETE CATALOG
MICROPHONES, CABLE, AMPLIFIERS, STANDS,
INTERCOMMS, PHONO, SPEAKERS, BAFFLES, |
CONNECTORS
Send your name and address 10 ¢ » «

INTERSTATE SUPPLY CO.

24 So. TENTH—ST. LOUIS 2, MO.

www americanradiohistorv com

that moke TWIN-TRAX the only professional-type re«
corder in the popular-price field. More than o dozen
model variotions for‘pnnabiliiy,‘Iong-play, continy-
ous operafion, elc. For a better fope recorder that
combines professicnal quality: with aperating eose
ond trouble-free construction, it's TWIN-TRAX. Write

todoy for complete literoture, STrade Maerk Regittered

Awmpuirier Core. oF AMERICA

398-2. Broadway e New York 13, N, Y,
163


www.americanradiohistory.com
www.americanradiohistory.com

ograpy ot
LEE de FOREST
Father of Radio

Here's your “code™ to radio com-
munications history by the man
who made it—Lee de Forest!
In this dramatic life-record of the
inventor of the radio vacuum tube,
you'll read in his own words a
thousand behind-the-scenes facts
of radio’s Historic Firsts — all
aimed to interest “wireless hams,”
radio and television fans.
528 pages with 16 pages of 6" by
9" photographs. Send now for
this great autobiography.

ORDER YOUR COPY TODAY

Enclosed find $ ., please
send— copies postpaid.

Satisfaction
Guaranteed. |

Name
Address— ‘
City State
Wilcox & Follett § 5
Dept. RNF. 1255 5. wabash. Chicago. 1l § 30 |

STAR SPECIAL!

I FOR IMMEDIATE DELIVERY I

WS100—Singla heat
100 Watt, $11.71 ea.;
{Lots of 6) $10.53 ea.
IWDIJS—DuaI heat
f 100/135 Wait, $13.67

/

Extra Tips for All Mod-
els Also Available.

§ COMPLETE STOCKS

@ All Stondord Brands
816G BARGAIN BULLETIN

E:S’QS ELECTRONIC

DISTRIBUTORS, INC. ’

_ la JY and Radio Work|

ea.; (Lots of &) W
1 $12.30 ea. IB?eWat‘t
| WS200—Singie heat \ |
200 Watt, $12.69 ea.; WQ"er
B {Lotsof 6) $11.42 ea. S .
J WD250—Dual Heat SOIETIN
200/250 Wat, $14.65 Gun
ea.; (Lots of b} 1
] $13.18 ea. pecially Designed ‘
]
H

Just off the press

Dept. RN 27736 5. Halsted, Chicago 20, lil.

RGAIN
BAHHMHIG' 2

RADIO
SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

—— 3619 TROOST KANSAS CITY, MO,
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MISCELLANEOUS
Behind the Scenes at a Television

Show (Brown) ................. 41 Mar,
Bell System TV Network........... 42 July
Better Business Bureau Moves to

Curb TV Evils (Hertzberg)......102 Sept.

Is Siratovision the Answer? (Boord) 36 Jan.

SERVICE NOTES
A Handy TV Service Kit (Hahn)... 86 Jan.
An Effective Sync “Lock-in” Cir-
cuit (Gnessin) ................
A Single Tube A.F.C. Circuit for
TV Deflection Systems (Cornell). 58 Tan.
A TVI Filter for Coaxial Transmis-
sion Lines (Forrest)
Eliminating Broadecast Interference
Caused by TV Receivers {(Najork,

61 Mar.

W 2H NE ) e i o e che s 52 Jan.
Ghosis (Propsner) +.....cvvivean. 40 TJuly
How Good is Your Television Re-

ceiver? (Kiver) ................ 33 Sept.
Modern Television Receivers (Part

21) Kiver) ...viiiieviiinniann 45 Jan.
Modern Television Receivers (Part

22 ) I VT ) R I R v en s 43 Feb.

Modern Television
23) (Kiver) e gmmrrmsrons ns s rn.
Modern Television

50 Mar.

24) (Kiver) .......... .. ....... 57 Apr.
Oscillations in the Video LF. Ampli-
fier Circuits (Trefter) .......... 56 Aug.

Picture Distortion Due to Horizontal
Foldover (Lerner & Howell).....
Radio-TV Service Industry News
(Television Technicians Lecture
Bure o) i ii——te T I e 128 Dec.

76 Oct.

| Servicing TV Sync Circuits (Part 1)

(Heller & Orne). ....oooiinn...
Servicing TV Sync Circuits (Part 2)
(Heller & Orne) ...............
Simulating TV Interference Patterns
(Lo1iS) saryess priray B sm e
Television Troubleshooting Without
Instruments {(Buchsbaum) ......
The "Tapered Line” TV Tuner (Ler-
TIET) b M ol [ o L I e
The Turret Type TV Tuner (Lerner).
TV Interference from Horizontal De-
flection Circuits (Lerner & Howell) 50 Sept.

57 Aug.
60 Sept.
49 Mar.
64 Mar.

55 Aug.
58 June

TV Interference Problems (Lerner).. 62 July
TV Servicing with Grid-Dip Oscilla-

tor (Roger, WIDFS) ........... 64 Oct.
TV Shop on Rollers (Hertzberg). ... 39 Oct.
Use Test Pattern to Align Your TV

Set (Kubanoff) ................ 42 May
Video Amplifier Frequency Re-

sponse (Buchsbaum) ........... 56 Dec.

TEST EQUIPMENT

AMATEUR
An Inexpensive Grid-Dip Oscillator

(Yuenger, WIOK) .......c.0un 57 Tuly

A Simple Noise Limiter (Haviland). 46 Aug.
Crystal Diode Field Strength Meter

(MoSES) «vvvvvnnniraniiesens 35 Feb
AM-FM
Add a Noise Localizer to Your Sig-

nal Tracer (Tretter) ........... . 44 Oct.

www americanradiohistorv com

Mountain Top TV City (Perlee). .. .. 48 Feb
| Putting TV on the Air (Abel)...... 35 Apr.
Simplified Ham TV Station (Part 1)
(Popkin-Clurman, W2LNP), . ... .. 35 May
Simplified Ham TV Station (Part 2)
(Popkin-Clurman, W2LNP) ...... 53 June
Simplified Ham TV Station (Part 3)
{Popkin-Clurman, W2LNP) . ... .. 46 July
Ultra-Modern WOR-TV is 84th Tele-
vision Station (Smith)........... 36 Feb
SALES PROMOTION
Custom-Built Projection TV Is Still
Profitable (Armstrong)} ......... 35 June
New Techniques Make Outdoor
TV Practical Blumay) .......... 100 July
Portable Showrocom Sells TV Sets
(Brenton) sowiwymisim sty i = #bibed 77 Aug.
| Television Gets Boost..eiiveassnn 36 Sept. |

The 22" Size!
BETTER
VISION

on your 19" screen

Magnafilter offers a new experience in rest-
ful tele-viewing. This zero-zero optical lens
is easy-on-your-eyes, filters out the glare,
gives third dimensional effect and distortion
free enlargement.

Magnafilter is beautifully made of clear, oil
filled plastic, and adds to the peauty of the
finest television installation. Chrome top
bracket or floor stand. Available in 107 14,
16° 18" and 22" sizes.

For full information and name of your near-
est dealer*, write to:

® o o o o RUSSELLLENS CO. o o o @ o

11056 Cumpston St.
North Holiywood, California

*A few dealer opportunities available.

Dear Om: Wondering what
to do with your excess
tubes?

Send list of quantities
and types.

I'l buy .all types of new
tubes in  small or large
quantity and pay you highest
cash offer.

B. N. GENSLER
W2LNI

136 Liberty St. New York 6, N. Y.

COLUMBIA Distributors, Inc.

ROUTE B (opp. schosol). COLUMBIA, N, J,

CARRIES THE ENTIRE LINE OF

KiTs

and factory-wired lasirements

P

HVP-l
HIGH VOLTAGE
PROSBE (wired)

$695

Write us ghout your TV needs!?
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AM Oscillater-Signal Tracer (Green-

= ) 50000000 .68 Sept.

A 79-Cent Signal Source (Dexter)..134 Aug.
The "Signal Snatcher” (Garner, Ir.) 60 July

AUDIO
Adding o Frequency Sweeping
Circuit to the Wien Bridge Audio

Oscillator (Sear) ....cocvveunnn 56 Oct.
An Audio Oscillater and V.T.V.M.

(Watkine, W5JXO) ............ 68 June
An RC BeatFrequency Oscillator

{Dorf) ........ B R ———— 68 Nov.
A Variable Width Square-Wave

Generator (Hoadley) .......... 69 Oct.
Build a Sweep Frequency Audio

Oscillator {Southworth) ........ 60 Feb.

Oscillalor and Gain Set for Audio
Measuremenis (Bumbaugh, W6HI) 66 Jan.
Wide Frequency Range Square-

Wave Clipper (Garner, Jr.)..... 36 Mar.
MISCELLANEOUS
An Inexpensive Condenser Ager

(Lassiter)) «u-Asariatny . .. 8. . 2" | 84 Oct.
An L-C-Q Meter (Brookshier) ...... 67 Apr.
An Oscilloscope Calibrator (Kim-

Bal) o icoe o 72 Oct.
An Oscilloscopa Preamp (Garner,

Tr.) e S e W e il ey ¢ 53 Sept.
A 100 kc. Square-Wave Generator

(@IS157CTG ) § ol (" T 0" | o - 44 Aug.
A VT.V.M. for ac.-dc-rf (Turner,

KOATD i 88 ane - e e e e s 43 July
Design Data on High Impedance

Probes (Middleton} ............ 48 Oct.
Easily-built 10 ke. to 1 me. Multivi-

brator (Dexter) ................ 75 June
Extending Multimeter Utility (Turn-

Gl L9/00) 0w s D e el T Ty 59 Dec.
Frequency Measurements for Citi-

zens Radio (McKay) .......... 35 Jan.
Home-Built 2” Oscilloscope (Ander-

son, WOUFE). .........c0vun... 65 Aug.
Home-Built UH.F. Grid-Dip Oscilla-

tor (Turner, K6AD . ............. 47 Sept.
Oscilloscope for R.F. (Dexter). ... .. 33 July

R. F. Power Output Meter for V.H.F.
and UHF. (Houser, W2VCM).. 63 Apr.
Small Capacity Condenser Tester

(Benham) ..................... 48 Mar.
Test Equipment for Citizens Radio
(W EEER) = ol o = o e | o 38 Feb.

The Electronic Switch (Beckstrom) 38 Apr.
The Variable Permeability Sweep

Generator {Clark) ...........,. 48 May
Wide-Range RC Oscillator ....... 43 Sept.
TIMERS-COUNTERS

An Electronic Metronome (Taylor).. 62 Feb.
A Simple Electronic Metronome

Dexter) ...................... 45 May
Radioactivity “Sniffer” (Kaufman) 46 Apr.
The Era of Geiger Counters (Nor-

el 5o it A o008 {7 00000500 34 July

TELEVISICN
A TV Contrast Generator and
Gamma Checker (Popkin-Clur-
Ftiol WAAUINRRY) L e e 40 Dec.
A TV Linearity-Paltern Generator
(Vendeland) .................. 49 Apr.
Home-built Linearity Test Paitern
Generator (Turner, K6AID...... 36 Aug.
The Genescope—A TV Test Insiru-
ment (Kiver) .................. 60 May

phoios - 14

® Absolutely No Knowledge of Radio ~
Necessary .

® No Additional Parts Needed

® Excellent Background fer Television

The PROGRESSIVE RADIO EDU-KIT will help you,
if you want an EDUCATIONAL AND INTERESTING
HOBBY, or if you want to get inte a WELL-PAYING
BUSINESS, or if you want to INCREASE YOUR KNOWLEDGE OF RADIO,

Absolutely no knowledge of radio is necessary. The PROGRESSIVE RADIO EDU-KIT is the product
of many years of teaching and engineering experience. The detailed instructions and quizzes are
clearly written and illustrated, so that they can be understood by anyone between the ages of 12
and 80.

The PROGRESSIVE RADIO EDU-KIT is not merely a collection of radio parts accompanied by a
radio diagram. IT IS PRACTICALLY A RADIO COURSE, offered at a mere fraction of its real value.
You will be taught to build radios in a pregressive manner. First, you will build « very simple 1-tube
teceiver. The next set is a litle more advanced. Gradually you will find yourself constructing ela-
borate radio sets, and doing work like a professional radie technician. Every part is illustrated.
EVERY STEP INYOLVED IN BUILDING THESE SETS HAS BEEN CAREFULLY PLANNED. YOU
CANNOT MAKE A MISTAKE.

Each of the 15 radios you wiMl build operates on 110-120 volts, AC or DC. These sets have been
designed to teach you the PRINCIPLES OF RADIO. Therefore, you will build a variety of circuits.
The PROGRESSIVE RADIO EDU-KIT is EXCELLENT FOR LEARNING THE PRINCIPLES OF RECEIVER,
TRANSMITTER, AND AMPLIFIER DESIGN. It is used in many Radio Schools ana Colleges in U.S,A.
and abroad. It is used by the Veterans Administration for veteran training.

Quizzes are provided as part of the PROGRESSIVE RADIO EDU-KIT. They will be corrected by our
staff at no extra cost.

[ ]
FREE ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING JRON
Y0k ON TELEVISION SFOGL OF ROSIN CORE SOLDER
00K
1950 EXTRAS: BENEROUS hANK OF WIRE MEMBERSHIP IN RADIO-TV CLUB
ORDER YOUR PROGRESSIVE EDU-KIT TODAY, OR SEND FOR FREE "KIT-KATALOG"
POSTAGE PREPAID ON CASH ORDERS, G.O.D. ORDERS ACCEPTED IN U.S.A.

PROGRESSIVE ELECTRONICS GO. *arsiias: wel'var™

This Yearly Index
of
Rapio & TeLEVISION NEWS
Articles
Has Been Published for
Your Convenience

SAVE IT!

December, 1950

 TREE DECADES O RADO-TELESON “HNOW-HOW” {
an insuline cabinet or chassis for every need

\

1CA is the leading manufacturer of metal
goods. Our lime consists of hundreds of
styles and sizes for relay racks, trans-
mitters, amplifiers, speakers, meters, efc.
< .. many with decorative chrome trim.

Prompt delivery of ell sizes of standard
chossis bases and bottom plates {steel
and aluminum) plus all necessary acces-
sories and hardware.

Equipped to produce custom buill metal
goods for domestic or gavernment re-
quirements—any quantity, style or ma-
terial.

Write Dept. RN for latest catolog.

lnsuline CORPORATION OF AMERICA

INSULINE BUILDING » 36-02 35th AVENUE + LONG ISLANC CITY, N. ¥

West Coast Branch and Warehouse:; 1335 South Flower Street, Los Angeles, Calif.
Exclusive Canadian Sales Agents: CANADIAN MARCONI COMPANY, Montreal

. . .—
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ELECTRONICS TECHNICIANS
WANTED

The RCA Service Company, Inc., a Radio
Corporauon of America subsidiary, needs
qualified electronics technicians for U. §.
and overseas assignments. Candidates
must be of good character and qualified in
the installation or maintenance of RADAR
or COMMUNICATIONS equipment or
TELEVISION receivers. No age limits,
but must have at least three years of practi.
cal expertence.

RCA Service Company offers compre-
hensive Company-paid hospitalization, ac-
cident and life insurance programs; paid
vacations and holidays; periodic review
for salary increases; and opportunity to
obtain permanent position in our national
and international service organization, en-
gaged in the installation and maintenance
of AM, FM and TV transmitters, electronic
inspection devices, electron microscopes,
theatre and home television, r-f heating
equipment, mobile and microwave com-
munications systems, and similar elec-
tronic equipment.

Base pay, overseas bonus, payments for
actual living and other expenses, and bene-
fits mentioned above add up to $7,000 per
vear to start for overseas assignments, with
periodic review of base salary thereafter.
Openings also available at proportionately
higher salaries for specially qualified tech-
nicians with supervisory ability.

Qualified technicians seeking an advan-
tageous connection with a well-established
company,having abroad-based, permanent
peacetime and wartime service program,
write to:

MR. G. H. METZ,
Personnel Manager,

RCA SERVICE COMPANY, INC.,
CAMDEN 2, NEW JERSEY

RADAR, COMMUNICATIONS

AND

SONAR TECHNICIANS
W-A-N-T-E-D
For Overseas Assignments

Technical Qualifications:

f—
.

At least 3 years practical ex-

perience in installation and
maintenance.

2. Navy veterans ETM 1 /corhigher.

3. Army veterans TECH/SGT or

higher.
Personal Qualifications:

1. Age, over 22—must pass physi-
cal examination.

2. Ability to assume responsibility.

3. Must stand thorough character
investigation,

F

Willing to go overseas for 1
year.
Base pay, Bonus, Living Allowance, Yacation

add-up to $7,000.00 per year. Permanent
connection with company possible.

Apply by Writing to
D-4, P.O. Box 3575,
Philadelphia 22, Pa.

Men qualified in RADAR, COMMUNICATIONS
or SONAR give compliete history. Interview
will be arranged for successful applicants.

TRIPLE Va
DIRECTORS

NO BOOSTER
REQUIRED

Wavelength
Stacked

YOUR COST

MATCHES

Conical with
3-Element Dipole

GHOST FREE
RECEPTION
ALL
CHANNELS
®
INSTANT
ASSEMBLY
&

EASY

Rate 35¢ per word. Minimum 10 words

RADIO ENGINEERING

RADIO Engineering Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low.
Write for catalog, Valparalso Technical Instituts.

Dept. N, Valparaiso. Ind.
PANELS for electronic, nucleonic construction
projects. Complete service for designers, custom

builders. Cireular upon request. Gilpin Instru-
ment Works, P. 0. Box No. 8, Mt. Clemens, Mich.

SALE

BRAND new 10BP4 in original carton and Tube
Mask $25. A. Munari, Marseilles, Ill.

FIVE Element TV Yagl Beams. High band $6.75,
Low Band $8.50. Aluminum Tubing, ete. Willard
Radelift, Fostoria, Ohio.

BARGAINS, New and reconditioned Halllerafters,
National, Collins, Hammarlund, RME, Meissner,
other receivers, tuners, television receivers, trand-
mitters, amplifiers, speakers, etc. Lowest whole-
sale prices. Terms. Shipped on trial. Liberal
trade-in allowances, Write Henry Radlio, Butler,
Mo.. and 11240 W. Olympic. Los Angeles. Calif.

HOTTEST surplus list im the country. Elec-
tronics-Hydraulics, Aircraft-Gadgets. Dick Rose.
Everett, Wash.

RADIO Diagrams 50c; Record Changers, Record-
ers 60c; Television Diagrams with service data
$1.00 up. State Manufacturer and model number.
Kramer's Radio Service, Dept. RX, 36 Columbus
Ave., New York 23, N. Y

COLOSSAL bargain in radio parts, over 150 as-
sorted radio parts including resistors, condensers,
controls, coils, etc. All new, $75.00 value, guar-
anteed satisfaction or money refunded, postpa:d
in U. 8. A, $2.50. Write for catalog Buyers
Syndicate. 30 N. Taylor St.. Springfield 3. Mass.

RECORD Changer Parts for leading makes. We

ship everywhere. TFriend’s Wholesale Distributors,
106 N, 6th St., Philadelphia 6, Pa.
STARTLING values! Example, hook-up wire l4¢
ft. IFree lists, Airline Salvage, 1275 N.W. 33rd
St., Miami 42, Fla.

53 OIIM coax: 100 feet $3.95.

Little Falls, N. J,

’% PRECISION 8-8mfd/600wv Oil Flltermlle Plug-
in, new, 69c_plus postage. Free bargam list.
1;:0 gealers. Betz, T3 Caroline Ave., Yonkers 5

“Harry Van Dick,

WANTED
SNIPERSCOPE & SnooperscoDes wanted. Any
type, any condition. Needed immediately. Box

495, ¢% Radio & Television News, 185 N. Wabash
Ave., Chicago 1, 1.

WANTED . APR-4 receiver and tuning units. State
condition and price. W2DB, 274 Boulevard,
Scarsdale, N

AN/APL-4, other Receivers; “A
“T§.,” “[E-” Equipment; R-89/ARN ‘5, ARR-5,
AI:I{-‘.’, ART-13, Ferris, Boonton, G-R Test Equip-
ment, ete. Describe, price in first letter. Littell,
l‘arlnll%. Rox 26, Dayton 9, Ohio.

WANTED, BC-312, BC-342 and BC-348 Receivers.
Good used of mew surplus. SCR-284 complete,
original packing. Advise, stating price, condition,
any modification made, G. & M. Equipment Co.,
Inc., 7315 Varna Ave., No. Hollyweed, Calif.

“APR-" ¥ RC-,””

HELP WANTED

INSTRUCTORS in Electronies and Radio. Prefer
former Navy Radio Teehnician instructors willing
to locate in the Detroit, Mich., area. Write to Box
452, ¢/o Radio & Television News, 185 N. Wabash

Ave., Chiecago, I11.
CORRESPONDENCE COURSE

USED Correspondence Courses and Books sold
and rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain. Pisgah, Ala.

USED Correspondence Courses and Eaucational

Third Dipole Element
rovides exceptional
road band response
across both bands.

ANY OHM
WIRE
15-150-300

INSTALLATION |
APPROX. WT. |
7 POUNDS

UNDER ACTUAL TESTS...PROVED!

Price List

$ Books bought, sold, rented, catalog free. Educa-
2690 . a!ost ad"tincted ® Easier tuning, added selectivity on any receiver. tional Exchange, Summerville, Ga.
esign to date.
n ® These tests conducted in fringe areas and loca- | _
® 30% more gain than former 4X antennas. tions up to 250 miles fram transmitting stations— PATENT ATTORNEYS
@ Reception availavle in fringe and formerly unsatis- not by meter or Jaboratory tests, but under aver.
factory locations, all channels. age home installation. LANCASTER Allwine & Rommel Registered

Patent Attorneys. Patent practice before U.S.
Patent office. Validity and Infringement investi-
gations and opinions.  Booklet and form ‘‘Evi-
dence eof Conception’’ forwarded upon request.
Suite 4149 815 15th St., N.W. Washingten 5, D.C.

SOLD DIRECT—WRITE-—~WIRE—CALL—FAIRFAX 9171
RAY MFG. CO 441 SUMMIT ST.
[ ] [ ]

TOLEDO, OHIO
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HERMAN Lewis Gordon, Registered Patent Attor-
ney. Patent Investigations and Opinlons. Warner
Building, Washington, D. C,

MISCELLANEOUS

SPEAKER repzirs done with guaranteed factory

methods. Scnd for free folder. New low prices.
Amprite Speaker Service, 70 Vesey $t., New Yeork
City 7.

RENEW noley controls qulckly, easxly‘
structions 50c. Drelus Enterprises, 6585 $t. Law-
rence, Montreal.

RAI)IO\IEN Ser\hcemen Beglnners.
money, easily, quickly, $250 weekly possible. We
Bhow you liow. Information free. Merit Froducts,
216-32R 132 Ave., Springfleld Gardens 13. N. Y

Secret in-

Make more

-15 TES'ED- One-Tube circuits 25c,
‘*‘Radiobuilder,””
Carlos, Calif.

including

. 400 cy. 1500 va. NEW. ...
catalog., Laboratories, 578-H, San

PHOTO CREDITS

Page Credit

35.0euusnsennsannsanreras.Philco Corporation
36,37, 38,39,90...............U. 8. Army
43, Biamie «.....Terminal Radio Corperation
45, . ..i....i.viiiin... Pickering & Cn.. TIne.

47 (Top), 48 (Top Lcit), 49 (Top leit &
Right), 50 (Top)....ccvverunn. U. 8. Navy

47 _(Bottom). 48 ('I‘Op Right. Botlom) 49

Bottoem), 50 (Bottom). 51 (Top &

Center) ................. Dept. of Defense
51 (Bottom).......General Electric Company
52...... veresssses. JAcro Products Company
55...............Simpson Electric Company
63, 6AN65, oL Nk v o U. S. Air Force
103 0as .. .awii... . .Radio Club of America
128, 13157 peire i e areismnd - o 3 aaf =6 -~ 0¥

v ... Television Technicians Lecture Bureau

STATEMENT OF TIE OWNERSHIP, MANAGEMENT,
CIRCU

REQUIRED BY THE ACT

(TIT’Lh 39 UNITED STATES CODE. S N
Of Radlo & Televislon News. publlsbed nonthly at Chi-
cago, Ill.. for October I, 1950.

1. The hames and addresses of the publisher, editor.

managing editor. and business managers are: Publisher,
William B. Zitf. 185 N, Wabash Ave., Chicago 1. 111.;
Editor Ollver Read SV9ETI. 185 N. Wabash Ave., Chi-
cago. 1, Ill.: Managing editor, Wm. A. Stocklin, 185 N,
Wabash Ave., Chicago I..11.: Business manager, G, E.
Clu'ne)'. 185 N. Wabash Ave., Chicago 1, Ill.
The owner is:
N. Wubush Ave,, Chlcal{o I, I]I + William B,
Wabash Ave,, C’hlcuo 1. B G. Davis, 185 N. \Vn—
bash Ave.. Chlc:mo 1, IIl.: A, Ziff, 185 N. Wabash Ave.,
Chlcago 1, 111.; 8, Davis, 185 N, Wabash Ave., Chlcago
The known bondholders, mortgarees. and other se-

curny holders owning or holding 1 percent or more of
total amount of bonds. mortgages, or other securities
are: Modern Woodmen of America, Rock Island, 1llinois,

4. Paragraphs 2 and 3 include, in cases where the
stockhoider or securlty holder appears upon the books of
the company as trustee or in any other fidyciary relation,
the name of the person or corporailon for whom such
trustee is acting: also the statements in the two para-
&raDha show the afMant's full knowledge and belief as to
the circumstances and conditlons under which stockhold-
ers and securlty holders who do not appear upon the
books of the company as trustees, hold stock and securl-
ties in a capaclty other than that of a bona fide owner.

G, L. . Business Manager.

Sworn to and subscribed before me this 27th day of
September, 1950,

{SEALL Bernlee Batkin Fusch, homry Tublic.

(My commission expires November 4, 1953.)

ZIfP-Davis Publishing Cogmany. 185

THINGS AIN’T WHAT THEY USED TO BE, BUT. ..

WE STILL HAVE WAR SURPLUS BARGAINS

ROA-APN-4 160 meter Loran receiver plus high and low
voltage power supply. ce chans. tunable 1.6-3.3 me,
1 chan. tunable 7.58-11.75 me. With schematie and in-
structions for usc on 60 c¢¥. Excellenl used, $4 50
less tULEB. . v s e v s ae et i .
VHF TRANSCEIVER. ldcal substitute for SCR-522. With
original schematic plus practical wirlng diagram plus
commew instructions for power supply and to rn.-vlse 1o

ny VYHF lrequeney. Ham, CAP, Marine, ctc. tal con-
Lrulled. 19 watts. Receiver has two indlvidul f" secr
tions (ced&ng a common 3-8 {; MC IF. Both RF sec-
tions may LbLe operated simultancously or individually.
Recejver uscs 13 tubes. Transmitter is of Straightfor-
ward design, It uses 7 bes, including one # 832 as
final, modulated by twoe push-pull 6L8. Complete unit in
onc neat ¢ase. Exccllcnt used.. less tubes and dy-

namotor, a_steal o

DYN
OM-42-A. 12 v, two outpu'.s 030 v. 260 ma for PA.
plus 5185 v, 215 ma, for mod., ctc. NEW.
DY-12. 24 'y, 1wo outputs: 11.;0 v, 350 n
¥, 400 ma. NEW (less basc). 57
PE-73. 24 v, v 350 ma. wllh surung rela; » ﬁl-
ters, ete. NEW—SS.SS: FAIR USED. .. .......
VHVERTER: PE-218., 24 v in. output us Va rcgullatedé

LOOK WHAT $2.85 WILL BUY'
A & V DYNAMOTOR, Very low battery dr.’lln Mumple
windings! 250 v DC, 100 ma; to 350 DC, 70
No brushes to ndad or shift around. No extra \\ork
Or use as a 2:1 or 1:2 step-up or step-down xformer for
DC voltagel Change 6 to 12, or 12 t0 24, Or vice verss.
llandles up to 3 amps. Or ugo ns n GENERATOR Turn
with motor, get 12 v DC
6.2 A, pius hish voltage. Completo dope 5hcct 52 65
furnlshed. ERAND NEW.... .. ..... . ......

Tunin
desirad.

MARINE SPECIALS
Units for BC-375. Specily freq. coverane
Excellent condition.  With sche- $<| 95
matlc showling parts descriptién. .. ... fesenia

BC 341 € Booster Amplifier, cspeeially useful ns mike-
P to St modulat!om excellent as
mike of phone pr onl 53/."x4"x
2)p"; contains dupl-triode po\u.-r tube ©
hi-fi ‘ouncer transformers. one fi
ﬁrlds. one for push-pull output. With
quires external power source. Oririna] use was
for lmerghone amplifier. Good used, speclal. .. ... 69¢
BC-347 brand new. . L. 52,95

Citizen’s Band Antenna, with dircetor, radlator, gsc
reflector, hardware. Two complete setS.......

GADGETEER’S SPECIALS
ZA Test Oscillator CDE 60050, Uscd to feed 00 nnd.
150 ¢ty. modul.nllnn reer. Lnput. Contains v

bratorr (we tr: on 8 v and it works t.nere. too)
Has two vibrnung reeds glving scparate tone outPuts,
In black plastic case with mig. plate. Instructions and
schematic. Has switch, capac tors. chokes, pot. 49C
octal socket, etc. Brand new, orlg. pack.......
Positien Transmitter of Mark-18 Gunsighting unlt,
Eastman-Kodak, brand ncw. Full of valuablée ¢om- 49c
ponents. Original packInB. ov v v en e vanan

BABY WINCH.

Geared motor. Dozens of uses ;\roun-.i
doors, £ates, €1e. Makes excellent beam rowntor or bar-
becue drive. Has tw¢ low-specd high-torque outputs,

both reversible by clectrical switching. Onec §s a sprock-

FIL XFORMER. HV Amerl.r.'ln tyPe W.S.0 1135

oy pri; sec 5 v CT at 10 A, Insulated for 35 KV test,
12 KV DCwWYVY. Bullbon socket for 8724, s 2 50
230T, 371, ete. With now BT ey e S g 0

274N AND ARC.5 TRANSMITTERS

T-19/ARC:S5. 3-4 me. repacks llke new...... .95

Excellent Used . - o -v o v e ot e nann .95
BC.457. 4-5.3 me. Exeel'lenl. used. 4.95
BC-458. 5.3'7 me. Exccllent, used.. 5.95
BC-459 7-941 me Excellent, used..... .95
T-22/ARC-S -0.1 me. rePacks. like new 9.9%
MD-7/ARC-5 Push ull modula(or Excel 9.95
mMOD BC-4S6. Brnndp PR 5.95
Excellent, used ..... 2.29

274N AND RECETVERS

BC.454. 3 o 6 me. NEw $6.95. Good used..$4.95
BC-455. 8 to & me. NEW 512.95. Good used 7.95
Loeal ConﬁroT Adaptor parts for 274N or ARC-3 recvr.
Exaet pot, switeh, xnobs. etched DInLe. and  lnstruce
tion data. chdy 10 mount. .. .. cena 5229

Spline tuning knob............

RCA eelling speakel, 237 dia., 6 ohm.

T\E: Veltmetor. Now, boxed, Westan 478, 0: 130 $3 95
V AC, flush 31%2” round. - .vanneec ..

Oil Filled 4 x B mitd. 600 v eondenser, in one $2 8
_-.tase, _cemmon _gnd.. npew. wl . _haoks. 9
PERIMEN S SPE IA
A recelver You ¢an do wondeérs with! Make intermnd.
for testing audlo amplifiers. eonvert
ete. * Has dusl bridge lnslrument rectlfiers,
AVC system. F 1s 108 to 110.3.  Has 3—7T17A
tubes {(use as direct rop!acement tor OSK'L with much
more gain), 2_128F7, 1-128Q7. 1—-12A6. 1—12AH7.
2—-125RT. With schem’ltll: 11 conversfon 7 95
dope, excellent condlitinn. , . : 0

3-DIGIT resctiable Veeder-Roob counter with pilot 79(:
lamp_assembly, wafer switchs nice case. New. .
TU-2§ Plug-in tuning unit for BC-223, freq, 3500-5250
includes B0 tieters. Ideal low Power xmtr. foun-
dation, or n feast f Ant. coupling?, ant. induct-

itene: $1.09

ance, xtal selection switches, coils, condensers.
Willard 20-2 wet cell battcry, 2V, ZOAH. Ncw. e

ete. In uscful, hinged-top, steel case.

G.L. ELECTRONICS

CALIF. BUYERS ADD SALES TAX

ALL PRICES F.0.B. LOS ANGELES.

all the llclhalhouse and heacon

former, cord. plug. very hifi, refinished case.

et- wheel, the other is a ratchet-coupled cable

Both or pither are stopped and/or reversed b
ndjusmble limit switeh or remote eleetrical control.
24 DC universal motor runs perfectly on 8 to 24 v,

80 ey AC. goarcd down to nice, casily-controlled Jow

speed. th slmple instructions.
OALY s LR 118 s pitotesy et o $9:00
G.L. "MARINER'® TRANSMITTER. 180 w. input, 120 W

to antenna, DQ% modulated, 4 chan. xtal cont., 12 or
24 v put (specily wvolt 9 when  ordering),
w /Dyaamotor, conneéting cord, tubes {(parallel
814’s final), mike, ali allgned and rcad¥ to operate.
Built-In recr. break-in reiay in additlon to ant. switch-
ing rclay. Dimenslons: 814% deepy 17447 wide, B
igh. Tubes included: 10Y speech amip; t
12J5 osc., 1623 1PA, two 814 PA. This
from $1200 govt. cost sufPlus. Wllnstrue— $275 00
tlons FCC Heense apProval guﬂrnmecd o

‘G.L. “MARINER" RECELVER. Loni wave., broadcast,
marine and short wave reception. A heautiful conversion
of finest Navy surplus! All controls. vernler

BFO ON-OFF and AVC-MVC on cntirely new ‘tront pancl.
Coaxial type tings am:cd wires
out of rear to conneet lo battery.
h xmtr. break-

e b

plugs needed, ready go (less spcaker).
Speeiryvoltax:e.... ...... . .........369.59
NAVY TYPE ARA SCR-274N Recciver, l 5-3 'Re-
wired for 12 v with dviamotor mtd. on back. Ph ne Tu

built into front. rebuilt for front panel conu-o . With .'lr-
ness and piug for 12 v input and {cr) o\ltput to gnwcr

DU-1 loop, New, con: 'cﬂ.cd c5S )
5 it for 24 w0 PH 122328

Same as above, t for

buU-1 Manual Dircctional Flndcr, Gocs ahcad of G.L.

“Mariner,’” ARA. or any Other receiver. Converted for

Marine bands., stlll retalns half of brondcnst band and

and. 2 tube pre-ampli-

fler. No 0° ambiguity. Truc bearing im- $ 2 50
mediaiely. New. converted.........

Waterproof Bulkhead Speaker with matching Unlv. lrg‘u;us-

Dynamotors,

stating condition and Your rock bottom price.

WANTEDt Your sparc Surplus Eaquipment and Tubes,

Recrs, Xmtra, Test Equipment. Send list,

905 S. VERMONT AVE.
I.LOS ANGELES 6, CALIF.

SURPLUS CLEARANCE

All Prices Lowered Drastically!
New Inventory Arriving!

Arc-5 Receivers and Transmitters

TRANSMITTERS

BC 696-3-4Mc.—Excellent
shape—with tubes, xtal. . . $ 9'95
BC 457-4-5.83Mc.—Used as is 3 25
—some with tubes, xtal. .. .
BC 458-5.8-7Mc.—-Used as is
—~-50Mme With tubes, xtal. .. 3'25

RECEIVER

BC-453-190-5650 KC—Good con-
dition—Less Tubes 54'95

.+ . il you are commercially or
professionally interested in TV, resd

TELEVISION ENGINEERING

for news of all thet’s NEW in the lah.
plant und station invelving design, manu-
facture. aperatinn and maintenance of TV
equipment for research, praduction, testing,
receiving and transmitting.

Special Rate: 3 yrs. {38 Issues) $5

Bryan Davis Publishing Coe., Inc.
{Publishers of SERVICE)

52 Yanderbilt Ave., New York 17, N. Y.

SPECIAL OFFER—The above 3 trans-
mitters and 1 receiver (quantity

limited— $l 7 50
-
Marker Beacon Receiver Two

order now)
tube——new $2°25

Navy Dual Range receiver and transmitter
test sets. Complete with antennas. tubes,
dry batteries, carrying sacks, schemat-
ics, UHF. A FEW LEFT and Reduced.

Brand New. For the

pair .. NI o000 o 12095
Other types available, write for quototions
TERMS: 25% with order. Balance C.0.D.

Shipped Railway Express F.O.B., N. Y.

GREENWICH SALES CO.

59 Cortlandt St. New York 1

December, 1950
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EASY TO LEARN IN YOUR HOME...

GET YOUR
F.C.C. LICENSE

Step ahead with Central trainingl @ @ @

® Broadcast Engineers {AM-FM-TV]
e Manufacturing Technicians
¢ Radio-Television Serviceman
® Emergency Radio Operators
® Airlines Radio Operators
© Public Address Servicemen

ALL essential jobs in a NEW, RICH field
of OPPORTUNITY. Free placement serv-
ice has put our graduates in top positions
from coast to coast. Plan your profes-
sional career now, by sending for FREE
LITERATURE.

CENTRAL RADIO and TELEVISION SCHOOLS, Inc.
Dept. RTN, 1644 Wyandotts, Kansas City, Mo.

I want complete information on how | can
succeed in Radio, Television and Electron-
ics. This does not obligate me in any way.

Name

Address. .
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GET THE LATEST IN

RADIO < TELEVISION

From These BRAND NEW
PAY RAISING BOOKS'

Yours for T Days

FREE TRIAL

COMPLETE SECTION
IN FULL COLOR ON
COLOR TELEVISION

Handle the tough. big-pay
televiulon :md radio Jnlvs

with Caoyne brand_new.
5-\'ulume PPL'IED PRAC-
TICAL DIO- TELEVI-
SION. Gives you practical
wurkln‘ kanowledde of Radig.Tclevision serviting.

&)

In-

fngr methods.  Written in simple, down-to-earth lan-
guage. Covers cvervthing from hasic princioles to
hewest_in ’l'elmﬂs!on and FM. Explains and
color TV, adapters and converters. Dicture tuheﬁ
testing jnstruments, allgnments, as well as public
address wstcms. short wave. auto radlo. aviatlon
radio, other important phases. More than 1500 pages,
1000 lllustruuons. eharts and diagrams you can work
ro!

FREE TRIAL OFFER!
s:un NO MONEY! Examine this new pay-raising set
{ boaks for 7 days at our expense, Just fll in and
m'ull coupon below It is not an order, Mercly a ree
quest to see
RADI1O- TV DIAGRAMS BOOK FREE!
Act promptly and réeelve FREE with APPLTED PRAC-
TICAL RADIO-TELEVISION our big
ncw book. °*150 Radlo and Televis
slon Djagrams Explained.” If you
keep the set. send 83 In 7 days
and $3 a month untll $16.90 is
pald. (Cash price $15.40.) Return
the set alonc in 7 days at our ox-
pense and you OWE N G.
Either  way, Diagrams book 18
yours FREE] Mail coupon TODAY!

Fducational Book Publishind Divislon
COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL
00 8. Paulina 5t., Dept, CO-T3, Chicago 12, il
0 .1 Rush ** J!'Plled Practical mdlo-’releﬂsion"t‘posb I
nid for FREE T.day trial per your offer.
{,look of **150 Radlo & Television Dilagram
NAMEC, coooorercrnsnnnse

TOWH. .osesscsssvssssse ZONE 0.0, StAlBocrsans

S st 0

AdATeSS srevrvoavecsooannnsssrsssescensscesas I
!

Whnere Employed ....cse00e0esssrannccssorsren

s e — T — A — o ! ——f—— — T

SPECIAL SALE!
1N34 CRYSTALS.........69¢c

THROAT MIKE (MT 81-A), 2 mikes in leather
zipper case with 56° cord & PL 58—Brand New 49c
CARB! KRE d gbt used. Guarantéed.
Has 5-ft. cord and PL oo .89¢

VERNIER DIAL (From BC-221)
%' Dla 0-100 in 360°. Black with sllver mnrskss

VERNIER DRUM (From BC-211)
0-50 in 180° black with silver marks .
OIL FILLED CONDENSER SPEClAlS
4mfd. 2.000 v.D.C.$3.85 | 8 mtd, 2.000 V‘D.C.S-l.ﬂs
2mfd. 4.000 V.D.C. 2.50 |4 mfd. 600 V.D.C. .79
ﬁ.\\'l{ON flmmg Motor. 4 R.P.M., 115 sFonq

60 cycle

FILAMENT YRANSFORMER
Pri.. 115V.. 60 Cye.—Sec.,, 5 V., 115 Amp. 6000
volt insulation. ... .. ...$9.95 each

SELSYNS 241G 1~—I£rand Ncw—-—-lOO Cyc...51.65

SOUND POWERED hHandset—
Ineludes 6-ft. cord .....$17.60 pr.

Minimum order $3.00—All orders FOB. Phila.

RELIANCE Merchandizing Co,

2221 Arch Street Philadelphia 3, Pa.
Telephone: Rittenhouse 6-4927

WITHOUT NERVOUS TENSION

REVEALING BOOK shows how *‘¢rack’’ operators de— l
velop high speed and proficlency. Learn  code for
Amateur or Commereial Radiotelegraph License, or

& improve Your sending and receiving with the Candler o

L] sysgem \\hlch de\clops radiotelegrabph cxperts and e

code champ!

CANDLER SYSTEM %228 2ept 2o
Dnnvur, Colorado

e puml *° mm *° i *° um *° hum] g
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TV Antenna Survey
(Continued from page 34) |

gain. Both antennas are characterized
by high gain and narrow bandwidth.
The bandwidth is so narrow that it is
just sufficient to cover a single chan-
nel in some cases. Because of the
sharp radiation pattern, installation is
quite critical but a gain of 9 db. can
be obtained in the proper direction
for any channel in the TV band.

(B) Square Corner Reflector. An-
other type of high gain antenna is the
square corner reflector which acts as
a mirror to the signal energy, catch-
ing the signal and reflecting it back to
the dipole. This antenna is available
for high frequency stations only and is
cut for a particular frequency. (A low
frequency reflector would be prohibi-
tively large.)

This antenna has a gain of approxi-
mately 9 db. and a beamwidth of on-
ly 25 degrees (sharper than a yagi of
equal complexity) and a front-to-
back ratio of 20 db.

Conclusion

The author has tried to cover the
important features of many of the
popular antennas on the market to-
day. The important characteristics
of these antennas are summarized in
Table 2. Grateful acknowledgement
for data supplied is made to the fol-
lowing manufacturers: Technical Ap-
pliance Corp., Ward Products Corp.,
American Phenolic Corp,
Shore Engineering, Dielectric Prod-

ucts Co., and Channel Chief Co. -Ji—

FIBER FUSE PULLER
By H. LEEPER

Telrex,

MOBILE—BOAT—AIRCRAFT
BENDIX RA-10 RECEIVER—8 Tube Set covering fre-
quency range 150 to 1100 KC. and 2000 to 10000 KC.
in four bands by use of remote control unit. Set size:
183" L. x 10%"” W. x 8%," H. Wt 32'% Ihs. Comes
complele with mnote control umfit, dynametor, and

plugs. BRAND NEW.
Order RA-10 CA f/ 14 Yolt DC operation. $49 95
Order RA-10 DA £/ 28 Volt DC operation. L]
BC-223 TRANSMITTER PARTS:
TUNING UNITS: TU-17—2000-3000 KC.:; TU-18—
3000-4500 KC.; TU-25—3500-5250 KC. szg 50 EACH
SPARE BE KIT in metal box, {/BC-223"..54.9
OPERATING MANUAL for BC-223 .82,
PE-125 POWER SUPPLY f/BC -223—12/24 Volt inbut
utput 500 Volt 150 MA............

o NEW: $9.95
SPARE VIBRATOR & TURE KIT £/BC-223..83.95
SHOCK MOUNTING for PE-125............. $51.50

COMMAND TRANSMITTERS and
RECEIVERS with SCHEMATICS

NEW:

BC-453 Receiver—190-550 KC. ....
BC-454 Recelver—3 to 6 MC .
BC-155 Receiver—6 to 0.1
BC-457 Transmitter—4 to 5.3 MC.. 3
BC-458 Transmitter—5.3 to 7 MC., . .
BC-459 Transmitter—7 to 9 MC....

BC-696 Transmitter—3 to 4 MC. .

T-23/ARC-5 Trans.—100 to 156 MC.
TRANSMITTERS and RECEIVERS:
USED: NEW:
BC- IZOGC Receiver, 200-400 KC...8 5.95
BC-35 Marker Beacon Rec. 2.95
BC- 3470 Amblifier with Tubes...o......... §2.95
BC-T09 Amplifier .......... s 95 .95
TA-12  Transmitter ........... 29.95
BC-230 ‘Transmitter, 1 coil sot.. 4.95 6.95

BC-375 TRANSMITTER

BC-375 Transmitter—100 Watt Voice. CW, MCW covers
frequency Yange 200 KEC. to 12 MC. by the use of Piug-
Tuning Units, as lsted below. Complete, s I 8 95
with tubes, less Tuning Units. . .USED:
TUNING UNITS FOR BC-37 5 OR BC-191 TI‘LANS-
MITTERS (Listed Below). . .....ocvu... .§3.95 E
b U9 = 7700 to 10000 KC
TU 'l,g —10000 to 12500 I\(C:
TU-§—6200 to 7700 KC. BC 306 —! \ntennn, ]Andlna
FT-151 Shock Mounting for BC-375-19 $2.00
CABLES F/BC-375-191 w/PL-G4, 59.
or 6L ca. end...vdcii e e musEumnias ...$2.00 EA.

TRANSFORMERS—110 V. 80 CYCLE PRIMARIES:
EC.:

.8$1.50
3.95

® Prices F.0.B., Lima ® 259 Deposit on C,D.D. Orders

BEC.:
5 24 V. % amp .
24 V. 4% amps..

Mlnlmune Order $2.00

|
36 V. 2.5 amps.. 2.
Address DEPT. RN

FAIR RADIO SALES

A-220 MC. CONVERTER FROM THE
SURPLUS R-1/ARR-1 RECEIVER

Ideal compact unit for comversion to the 1’/4. meter
band. Uses four #54 Acorn tubes. Size: 32" x 3%
Fur complete conversion imstructions,

o 1940. Price.......... ss 95

see Radio News Jan.,

3/4 RPM ANTENNA ROTATOR MOTOR
High torque, reversible motor—
operates directly from 110 Volt
60 cyele by use of condemser,
Light weight, quiet running,
ruggedly buiit, positive stop,
caslly mounted. Normally eper-
ates from 110 Volt 400 cycle.

Complele—-“im in- $4 95

structions.
10 MFD 400 "Yolt Cond..
$1,00. SPST Momentary

Switch. 35c. DPDT Momen-

tary Swiich, 75¢ Resistor,
100 ohm 25 Watts 50c 4 Wire Cable. B¢ per (f.
DYNAMOTORS:
INPUT OUTPUT: STOCK No. PRICE
V. DC 450 V. 60 MA. DM-5450
@ 6 V. DC 275 V. 50 MA. w/Blower $3.95
12 0r 24 V. DC 440 V. 200 MA. &
220 V. 100 MA. D-104 9.95
12 V. DC G600 V. 300 MA. BD-86 7.95
12 V. DC 830 V. 150 MA. BD-87 6.95
12 V. DC 375 V. 150 MA. BD-83 6.95
i2 v. DC 1000 V. 300 MA. BD-77 7.95
PERMANENT MAGNET F1ELD DYNAMOTORS:
12 or 24 V. D 275 V. 0 MA. V'8A/0518 S3.95
120r 24 V.DC 500 V. 50 MA. USA/0515 2.95
@ V. DC 240 V. 350 MA.
Tell Us Your Dynamotor, laverter, & Small Motor

Need

METERS:

0-150 Volt 400 Cycle 2%” Round..
0-5 Amp. AC 3” Nd. 0-100 A, Scale
0-5 Amp. AC 3” Itd. 0-78 A. Bcale
0-5 Milllamp DC 212" Square

0-500 Microamp 2%” Rd. w/0-15 & 0-600 DC

VIOIL BCBLE o= erote o e = e o oo - ke B - .95
WHIP ANTENNA EQUIPMENT

| MAST BASES—INSULATED:
[} )lP-I32—(mustrated) 1" heavy coil
spring, 2” insulator, Overall lepgth; 11%",

Welght 23, 1bs.
MI”-22-Spring action direction of bracket,
4”"x6" wmounting. Price........... 3

MAST SECTIONS FOR ABOVE BASES:

— Tubular steel, copper coated, painted,
foot sections, screw-in type. MS8-53 can
% be used to make an¥ length. with MS8-52-
51-50-48 for taper.
I'rice—any seetion ., .......... . 80¢
MS-54 or 55. Larger sections than MS-53., l.al. 75¢
LAG BG-56 for carrylng 5 Mast Sectlons........ 50¢

132 SOUTH MAIN ST
LIMA, OHIO

A handy tool for television servicing
can be adapted from an ordinary
fiber fuse puller.

This versatile, seven-ineh unit e¢an
be used as a tool for removing small
tubes and performing other operations
around a television chassis.

Because the tool is made of fiber, it is
light in weight and is less likely to
damage the pieture tube should it be
dropped or accidentally brought in
contact with the cathode-ray tube. (-

EVERY
RADIOMAN

Can Use These

SERVICEMARN
Get Your Foot in the Door!

® The day is soon coming when the
mobile radio telephone will be almost
as common as the telephone in your
home. Connect yourself with this
fast-growing field.

® For a minimum investment in a

A fiber fuse puller ¢an be used for many
servicing operations around a TV chassis.

December, 1950

Lampkin MFM* you can set up a fre-
quency-measuring service and open a
wide field of contacts.

*The Lampkin Type 105-A Micrometer Fre-
quency Meter (MFM)} costs but $202.00
and exceeds FCC precision requirements.

Write TODAY for detailed information

LAMPKIN LABORATORIES, INC.
MFM DIVISION
BRADENTON, FLORIDA

www americanradiohistorv com

Fve :‘.'e ul "How to Sim-
|:llly e nlrs“ [E]
packed w H h on-!

hhotos. charts, dlngraml—
ng fluff—no vague th

plaitn every-day Innguage n
zives you priccless sugges-
tiong —new sorviein® ideas.
You'll use and benefit from
the experience of experts,
Partlai 1ist of contents: How
to Localize Troudle; How to
Service Amplifiers; How
Test for Distortion: How to
Test Audio Clreulls How to
Test kxers: HOw to Find

t¢ Test Radio Parts—and it's
all ynurs—FnEEl No obii-
wation.

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAYI

l FEILER ENGINEERING CO.. Dept. 12HS
1601 S. Federal St., Chicago 16. lllinais

Please RUSH my FREE copy of “How to Simplify
| Radic Repairs.’

tNamc.... ......... BEAT I T e p———

I AdAressS cvvcivivroscsebiviiaan, .
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”TAB” YEAR-END SALE!

Brand ANSFORMERS RCA UNIV OUTPUT XFMR SUBMINIATUR "T
D NEW e Kermr o e 10V, to _10KC, Matehes ANY E: TUBES
Made # OLTS to Line or Spkrs w/VC's 4
Made to (w jquadrupler ckt) or 150 ohms to AN'\' m & Never Before At Thesc Low Prices?
G Ri id i1 d 4 : FIL wndgs Tube IMP bet 50 & 10240 2E321 51.39 CK53 89
igi l§ a 00 VDC /27 5Ma ohms, Overlooocommnntionﬁ' 2E3 1.19 CKS3
G T s ullWa'v V710 34, Acts as EXC Band Pass Fltr o CK5 1.26  €x53
' ov 54V 8A. 2. v /34 Ty ersil Freq. Attn Unit for Dyn Mikev CKS 1.26  CK54
Specs Core, Oil impreg 359 o s or LOWS. IDEA CRS 1.88  CK54
P # | 1400vct/90ma. 6.3v 74a, 5v3a Hsid. 298 zy Q-5 sction CWor Phonc EK5 189 CK84
1000vct/150mﬂ, 3007 Bias, 6.3 /5a, Gets ONLY Signal Frr R | O 1.29 CK34 .
F'q A, Postaue’iftfz Posuqn {*Silver- Wiiaa} | vlaa. 226.3v/.653, G- 3v /1125 = ;434 hge;r. W/data $1.89 A ggg 1.79 Ekgg 189
........... - 5 2 D . -
nnoout . su 14 .oo 1 ...,ml,nl :loocm:t/os:rm, ’H)ovot/SOmn & 860 CKS 1.79 CK56 2.a8
0 +48|" “xot/55ma, 3a, 3 t/la TV CONICN- ANTENNA  (Dubl-X) CK5 1.79  CK3 1.89
12| ekt aa Cap filvin % S turdy Prefab Const Versatfie 72 GRS 135 R '
123|900y /35 ma. 2x5. 5,,,2“ e va, 2'98 1..o or 300 ohm_Match._Incl, 8 CK5 198 s.98
_12|700vet /100ma, [lav/IOOmn 2x6.3v) vlcmenu Cross B:lr & Hd'ware CK5 1.98 1.25
-25151(1’:\.,:;"{2:1. 5"“1'2' L Ee 2/98 gﬁg -gg .79
., Lt o .
3|37 R fagome Sy/Ga. M3v/an HBM o CK5 1.39 2.98
:gg t;mgm' 0, 3:\,"::/43. v Ba 1.89 CK35 .89 ::.59
ve! n, 3 . .98
gyctilaoms, GSv/L D wiinels b gl 32" r306h ATS ARt
350vct 340ma, 2x6.. avct/an HiVins. 329 & Ham Band Ifis Coax Tcrm suv Type
220\!_/ Oma, ¢.3v/2a, 6.3v/la, S5v/ P1 Cont Wpf quxk & H'warc Mo~ (;K705
S8 Csd HiV Insul.....ivi004.0 1.89 LPL‘:“;IS ?“K'boNew 39¢c .- 4 for l-gg CK706
'or a . « K707
PLATE TRANSFORMERS # MICROWAVE ANT AS1 000 [P
7500V or 15000V DbIr /35ma_ .518.95 to U3400Mc W /UGSSU Term In- CK709
3go0v/ioma, Csd HiVinsul. . :Talsg| Bt NMiPass Fiir Flange Mtg Ind C€K710 7 Tl
50.65 | 1800V 7ama, Sid, HiVins. . ..... 3.2 M ware. SPECIAL ...... . 3.98 — ——————— S
5085 |1 1200wt B00ma. tov i an i .55 ANT AN130B, 337 Whip tve. .98 CATH ODE RAY TUBES
- 490 & 35Swvct, 325ma Csd HIVins a.o| ANT AN131A, lift. 8 snet. ....... 2.8% 2AP 54.85 5CP1 1.95
2R520vit/ 10MA (o GOOVCD ErSid.. o8 Scctional Antennas 2AP 788 3&1 oA
PILAMENT TRANSFORMERS msas.s2, 1236 ft. . 38p 289 BLRI i3s
M549-53, 16 ft. ... aBp 4.98 5HP1 . al
MS49-53 & extra 53, 1 n 3CP 2.25 §m4 . 9.1?
MS49-56 (2:53 s). 2014 ft. 4 gg; Brag s5IP1 .39.95
24v/6a csd B 24v /22 csd BASES; MP22....53.95;. MP48. 3.98 2%",.-, 3:45 %H’z' 2 ol
MODULATION and AUDIO XFMRS SNOOPERSCOPE acn ass  BNei oo 338
Mogut./zno"\gm l};gnk PP Par Ay g-gg 23{»’7{ . ek
ad NCOR fUsK: | RSty .°.".".'s 6.95 Image-Converter Tube HiSensf. | 3JP1L 5.00  OLPT . ‘l10ls8
OUTPT /500 whatts 3600 or 900 tlvny simplified design 2" dia., 4AP] 4,39 12DI"7 ..12.a5
30 or 60 ohms/2.5KvIins AMER- Villemite  screen—Resolution up 5APL 3.59 12GP7 .12.70
TR AN Spasan’ =i etetie i 12.95|to_ 350 une in, Complete data & tube, | B3BPI 225 905 .. JT2.as
tmxxy %‘;?""ée'ﬁ I;’}:ml'.lq.'){)\gy Tube STAB S| each $4.98; 2 for so'as. | SBRS also  910/3AP1 .. 4.63
. ce  Cofl UTAH 590D, ..., .39
Line Al:hi[FormchlBOM! LvM-1i 3245
ike o n rid ‘ouncer' UTC
g-]t:,4nao 1/200 ohms to o meg 2.58 BRAND NEW
QUTPT /300 Watts Hi.F{ PP805 to 6
ohm ‘VC, WEco H'SId EHVIns. .. 12.98 Tested—Guaranteed
SHY/IEEma New
TERAL D
IZHY /300ma, Csd. - 3.95
3HY /30ma. Csd.
50Hy s125ma, Csd .95
Dual 2Hyl300ma, AC q
At Hy/30ma .. AC 230 g
0 r -
¥ /20 mn. Csd HIVinsitd . . 1 l.go g
$0. - -89
- 866A KIT and XFORMER|? . 133 s
. 1. ic6 ,,... +89|6AGS® .. . 2.65
: 8Tubes, Sckts. ~xfmr115v80|31¢7¢ ... .a AGT7® 2 88 5
B cyclnpt. Qutpt 2. uvct/lOA/';oscp g .9 AHE® . 3.90 50X
E 8, &7 i Al {1 IR HE
. y --a - KS - -
§.3g = l2Kvlns.\'tmr et .512-95] !l:;(:. 5500 .'91 AKES . 2.23 g
2.98 veew AL 2.00 3
528 BLOWERS—COOL THAT TUBE! [1e86 11: las 7ies 57
. 40CFM 28 vacde . ......c.n-nnan . 2 =
398 70GEM 335400y HSG . 8 2.00 9
250CFM° 28vacde .. ... ..... J . -8 -89
sg,gg ISOCFM & 28 to :lluv:nc ": o 1-3 123
.69 LR - -
398 iooem 1i6vacde . ! = . ey Foo)
Fig. F Heavy Duly, Upright, Bkfte Csd |180CFM Ii5vacde ... ... c. .. 133 ‘89
mfd KV Each Msd Kv Each - .75
006 '3 s2.49 ooga 8 53.49 CIRCULAR 42 150
Bos & 2:3? LB L =7 SLIDE RULE i; ‘:go
G i ) 8 = - 65
Fig., G. HIGH CURRENT MlCAs 127 Equiv- 21/s R.-\dius o9 k
MFD. KV  AMPS. EACH PRINT STAYS -1 23
P a5 5 6.98 inated Plastle, aeiniy 1y, 1 o
100 1. a0 11.95 Dlvldc. Logs, Dec Equivs, o a6 ‘54
02 22 12.98 ;98¢ -5 s .
02 6o 23.50 1.00|6B8G lag
g0 3 232 aeleen. - pa
00 2 8 - B8 .
00 & £ bt BASIC PHOTOFLASH KIT 19516 08
-0001 [: 3 3.98 Complete Pwr Su‘Pply W/ 1.33 (& -BO
00015 [ 4 4.29 endsrs, Lamp, i5 +98 | & .20
.0002 [: 5 .49 VAC! s Bt . - . . 9.95 »9 .00 -
.00025 6 4.69 Studao Kit Air C 1109 sct -9 -00 .
.0004 [i G 4.98 115 VACor Batt. 2 Lamps 63.95 706 -80 .
_88 "7" o 8 g.gg 1169 Air € Flash Pwr Pack, 32(,‘?: ey §'§ € .;9 .
- . 0 = ve sy . .25 )
'83"1‘, 20(; o NEW incl Datd....,... 36.95 R I A
B -98 < D - .00 -
s bt =L PHOTOFLASH CONDENSERS ZReG i Mg g0l G
o900 o == d /330vac /1Boovde INTMINT.S 4-432a6 8 & $
‘00 36 21.95 2amt\1/330\nc/1800\dc MTNT. 6.49/2x7 ') g 3|7 2
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