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THE QUALITY OF RCA

Engineering progress is part and par-
cel of RCA quality. For instance.. . .
many of the popular RCA types use
“inverted” pinched cathodes to min-
imize microphonics by preventing
cathode vibration or displacement.

This improved performance is
achieved by clamping the top mica
firmly between an embossed bead on
the cathode and its pinched top end.
This arrangement holds the upper
end of the cathode rigidly, but per-

TUBES

P

g

RADIOTRON | ™

190 I Y Imanee

IS UNQUESTIONED

as a matter of course ... with RCA fubes

mits the heated cathode to expand
freely downward through the bot-
tom mica without producing cath-
ode strain. The lower end of the
cathode is prevented from vibrating
by means of the damping tab con-
nected between the cathode and

stem lead.

This example is another reason
why you can count on extra per-
formance and long life from RCA
tubes—the quality tubes.

PINCHED END
OF CATHODE | TOP viEw OF
PINCHED AND

e e e lwnu!ﬂ END OF

EMBOSSED BEAD

CATHODE —)

|

CATHODE
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—

DIRECTION OF l'l'w]

EXPANSION
OF CATHODE
WHEN HEATED

CATHODE TaB
AND VIBRATION
_ DAMPER

f RADIO CORPORATION of AMERICA

s ELECTRON TUBES HARRISON, N. J.
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/ Will Show You fow ro

LEARN RADIO-TELEVISION

SERVICING OR COMMUNICATIONS

/n Spare Time

YOU PRACTICE RADIO

SERVICING

You build the modern Radio
shown below as part of my
Servicing Course. 1 send you
speaker, tubes, chassis, trans-
former, loop antenna, every-
thing you see pictured and
EVERYTHING you need to
_build this modern Radio Re-

ceiver. Use it to make
~. ——._many tests, get
\ practical ex-
perience.

“After graduating,
worked for servie-

ing shop. Now Chief
Engineer of three
Police Radio Sta- -~
tions.”—S. W. DIN- - =
WIDDIE. Jackson.

ville, Illinois.

I accepted a posie
| tion as Radio and

Television Techni-
cian . . . was pro-
| moted to manager of
Television  Service

and Installation.”—
L. HAUGER, San

Bruno, California.

“Four years ago, a
bookkeeper on a
hand-to-mouth sal-
ary, am now a Ra-
dioc Engineer ABC
network.” — N. 5
WARD, Ridgefield, 4"
Park, New Jersey.

I TRAINED THESE MEN

YOU PRACTICE RADIO

COMMUNICATIONS

I send you all the parts to build
Transmitter shown below as
part of my new
Communications
Course. Conduct
actual procedure of
Broadcast Opera-
tors, practice in-
teresting experi-
ments, learn how
to actually put
a transmitter
on the air.

“While learning,
made 85 to $10 a
week in spare time.
Now have a, profit-
able spare time
shop.” — L. ARN-
OLD, Pontiae, Mich.

‘“*Have my own

shop. Am author-
ized serviceman for
* 3 five manufacturers
- and do servicing for

= 7 dealers,"—~P. MIL-
LER, Maumee., O.

“When 1 enrolled,
had no idea it would
be so easy to learn.

Have equipped my y =
shop out of spare b
am clearing about k_
$40 to 560 a month.”

time earnings. 1
J. D. KNIGHT, Denison, Tex.

Do you want good pay, a job with a bright
future and security ? Would you like a profit-

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

Television is TODAY'S Good Job Maker

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

MR. J. E. SMITH, President, Dept. 1DE
National Radio Institute, Washington 9, D. C.

A TESTED WAY TO BETTER
PAY...MAIL COUPON NOW

April, 1951

Mail me FREE Lesson and 64-page book.
(No salesman wil] call. Please write plainly.)

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

Send Now for 2 Books -FREE— Mail Coupon
Send for my FREE DOUBLE OFFER. Get
actual Servicing lesson. Also get my 64-page
book, “How to Be a Success in Radio-Tele-
vision.” Read what my graduates are doing,
earning. Send coupon in envelope or paste on
postal. J. E. SMITH, President, Dept. 1DE.
National Radio Institute, Washington 9. D. C.
OUR 38TH YEAR.

ADDRESS

CITY
[O Check if Veteran

www.americanradiohistorv.com

ZONE........STATE

Approved for Training Under G. I. Bill
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NOW. . . GET EVERYTHING YOU
p, NEED TO LEARN AND MASTER

ndTHIEVISTON

X RADIO-ELECTRONICS

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

Your future deserves and needs every advan-
tage you can give it! That's why you owe it
to yourself to find out about one of the most
- COMPLETE, practical and effective ways now

T RN A : : " e available to prepare AT HOME for America’s
Eleee | Here's the 20 T T S R0 RN See Fow Yo
@ O LUMIITT T8 W8 oo o
—— et ABOVE: Build and jon’s finest training laboratories . . . how

you may get real STARTING HELP toward a
good job or your own business in Television-

keep a real 16 INCH

commercial TV re- Radio-Electronics. Mail the cou
A 3 - s pon today for
E LABORATORY f:ilr:\e;ie?ipr:'gonrilg%fl':: complete fc}u\cis — including 89 ways to earn
T . Ml . 4 money in this thrilling, newer field.
Oscilloscope :irg:\r;'r?oes':s"ghmdd" 9 L
- R-F Signal D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
”””” Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES

— an outstanding training advantage — plus 16 big shipments of
Electronic parts. Perform gver 300 fascinating experiments for
practical experience. Build an
keep real commercial-type test Get BOTH of these

equipment shown at left. information packed

If you prefer, get all your prepara-

tiorr in our new Chicago Training

Laboratories—one of the finest of
its kind. Ample instructors, modern
equipment. Write for details!

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

pon today. p——

AcT N-O-W./ MAlL COUPON TODAY !

DeFOREST'S TRAINING, INC., Dept. RN-4-H
2533 N. Ashland Ave., Chicago 14, 111,

Without obligation, | would like your late News-Bu“et.in
showing 89 ways to earn money in Television-Radio-Electronics

» «pmDOTMO

FYVoX AT LR v "ov ! mov prepare to get started in this thrilling field.
N
M e e Age ...................
Street . ...
N Apt.

De FOREST’S TRAINING, 1NC. Gl S,

CHICAGO 14, ILLINOIS
A De VRY INSTITUTION

April, 1951 5
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Brusth has

MIKES AND PHONES THAT ‘ARE “CRYSTAL CLEAR"

HAND OR DESK

MICROPHONE
(BA-116)

Rugged dependability and
uniform frequency response.
Unbeaten in its price range
for PA, home, institutional
and industrial use. Use in
hand or on desk without need
of stand. But also equipped
for use with standard 353”
27 thread stand. Brown metal-
lic finish, 8’ cable. List, $14.75.

“"VIBROMIKE"” (VM-1)

Miniature contact-type micro-
phone with unusually wide
frequency response. 73" x 34"
x 38”. Output volume from
.05 to .1 volt or higher. Com-
plete with mounting clamp
and 25’ cable. List, $19.50.

High fidelity Model A"
Model "A-1"", $18.00

You can get it!

Brush products are distributed all over U. S. A.
If your own radio parts jobber does not have

it, write to us and we will send you
name of nearest jobber.

6

NEW MICROPHONE (BA-109)
FOR PA, HOME AND AMATEUR

A beautiful new microphone for applications
that require natural reproduction of both
music and voices. Uses an advanced develop-
ment of the “"Acousticel” cartridge pio-
neered by Brush. Pickup pattern non-
directional in the horizontal plane. Essentially
flac frequency response from 40 to 10,000
cps. Designed for use with 3g” 27 thread
stand. Finished in maroon plastic and brushed
chromium . .. ... ....... List, $22.50.

Model "A"

odel’
general purpose, $12.00 single phone, $6.45

3405 Perkins Avenue L

www.americanradiohistorv.com

Model "A"
lorgnette phone, $9.75

/

GENERAL PURPOSE
MICROPHONE (8A-106)

Using the exclusive “Acous-
ticel” cartridge. Vibration,
shock, low fréquency wind
noise or humidity do not
affect the high fidelity. Excel-
lent for general use. Qutput
level Minus 50 db. below 1
volt/bar . . . . List, $19.75.

LAPEL MIKE (BL-2) @&

Virtually flat response. Small
and rugged. Can be used as
hand or instrument mike, as
well as lapel. 115" x 214",
Complete with 25’ cable.
List s oo & i mi i s s $25.00.

"'BA-303"
Hushatone
$9.75

THE BRUSH DEVELOPMENT COMPANY

Cleveland 14, Ohio

RADIO & TELEVISION NEWS
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ELEVISIUN

RIGHT AT HOME!

By fhe new method of

training on film cmd fape‘ recordmgs

Now the De Forest-Sanabria Corporation—a division of the world’s
largest television training school—brings class-room instruction to
you right in your own home! You actually hear your instructor’s
recorded voice. At the same time you watch “blackboard’” size
projected pictures, diagrams and illustrations. It's the quick, easy
way to equip yourself for the big earnings in television—today!

LOOK . .. You get the tape recorder and projector
right at the start of your course!

You get the famous “TRANSPON-
DER’ precision built, high fidelity
tape recording machine with your
very first lesson—and a powerful
projector with which you can view
diagrams and illustrations en-
larged to a size that makes them
easy to see and understand.

your instructor 2000 illustrations AF ) F
It's even better than the classroom, You learn quicker when you see
because you can repeaf the instruc- diagrams and illustrations in black-

tor's lectures until they’re thor-
oughly understood.

board size.

your questions

from reference library

on tape
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 answers back
pronto.

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 :‘Odqy qndd : g:p:o;ss: -Sanabria Corporation FREE BOOK }
.will be for many years to come. Get in on the groun

floor of this booming industry and be prepared to accept ’ 5050 Broadway, Chicago 40, Wll. TELLS HOW |
a stéady, big pay job for life. We can qualify you § Dear Sirs: ) 1
quickly, easily, surely—and help get you a job when ‘ P'leuse seu:nd me copy of your free illustrated booklet 1
you complete your course. Send for illustrated booklet i ;::'r;'}ndes'tr;be‘ss'gle nt'athRANSPSND'E:ICZ‘me"!\od o; I

: lete details. ing television at home under the direction o
5 clmieis EnelEcs it 1 Dr. Lee de Forest and U. A. Sanabria. .
|

[ NAME AGE
The De Forest-Sanabria Corp. [ e l
An aoffiliate of American Television, Inc. o o ] VIR : TS W '
a - N S r——y i STATE

5050 North Broadway, Chicago 40, lllinois Check here [ IF VETERAN [] NON-VETERAN :
---—------—----—~---—--——-.-‘

April. 1951
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Specially Designed

Hew 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
t‘&\\
\\\

into chassis. 5-second

heating saves time

\ \“\ and current. Your
Weller Gun pays
for itself in a
few months.

Check This
Exclusive

Combination
of Features

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

® OVER/UNDER DESIGN—Tube construction

gives bracing action to tip, and improves visibility. .

o DUAL SOLDERLITE—Prefocused spotlights com=
pletely eliminate shadows—let you see clearly.
o LONGER REACH—Slides easily into the most
complicated set-up. Reaches tight comers,
o COMPACT DESIG 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.
e DUAL HEAT—Single heat 100 watts; dual heat
100/135 watts; 120 volts, 60 cycles. Handles all
light-duty soldering.
See new Model WD-135 at your dis-
tributor, or write for bulletin direct.

® SOLDERING GUIDE. Get your new copy of
“Soldering Tips"—revised, up-to-date

and fully illustrated 20-page booklet

of practical soldering suggestions.

Price 10¢ at your distributor, or {
order direct. §

ELECTRIC CORP.
810 Packer Street, Easton, Pa.

7: 7% RECORD,

CIVILIAN DEFENSE

O THOSE of us who are active in
Civil Defense planning comes the
realization that one of the greatest ob-
stacles facing an adequate communica-
tions system for emergencies is the
lack of supplies vitally needed to main-

*tain, repair, and operate hundreds of

transmitters, receivers, transceivers,
and associated equipment. Essential
items, normally purchased from dis-
tributors, are already scarce as the re-
sult of production cut-backs, scare buy-
ing, and “hoarding” of hard-to-get
items. '

Recently we needed a set of 22% volt
“B” batteries for a BC 221 frequency
meter for calibrating emergency mo-
bile frequencies on a mobile converter.
In spite of the fact that there are sev-
eral large component distributors in
Chicago, we were not able to locate
this stock item. It took more than a
week to dig up three batteries. Other
items, equally vital to emergency com-
munications, are likewise conspicuous
by their absence.

A resolution to the Electronics Prod-
ucts division of the National Produc-
tion Authority was made recently by
committees of the Association of Elec-
tronic Parts and Equipment Manufac-
turers, proposing that distributors who
purchase MRO (maintenance, repair,
and operating) supplies from a manu-
facturer be restricted to a 180 day in-
ventory; that distributors sell such
MRO supplies only to customers who
certify in writing that the material
will be used for repair and replace-
ment.

With many services requiring elec-
tronic equipment, it is imperative that
action be taken to insure that this
equipment be maintained in good
working order and repair. Such action
is essential to the national defense
program and vital to the public inter-
est. Communication requirements are
many and varied:

The Armed Forces require vast quan-
tities of replacement components for
signal, communication, and navigation
equipment, as well as for fire control
and other military uses. Defense Agen-
cies and Departments need material
for monitoring, testing, communicat-
ing, policing, and other government
functions. State and local govern-
ments require a backlog of components
for sundry municipal purposes and lab-
oratories for testing, research, devel-
opment, and experimental uses. Much
equipment is used also at technical
schools. They need repair parts and
equipment for development, construc-
tion, research, and similar academic
projects.

In civilian defense, particularly fire,

www.americanradiohistorv.com

THE EDITOR

AND MRO SUPPLY

police, health, and public welfare agen-
cies, need special equipment and a
well-stocked replacement source for
the maintenance of good order and the
health and well-being of the commu-
nity. Common carriers, too, need
equipment for the conduct of vital
transportation functions.

In case of serious trouble it is essen-
tial that broadcasting facilities be
maintained in good operating condition
for the dissemination of news and for
the civilian defense effort.

Radio amateur operators play an im-
portant part in any civil defense plan-
ning. They will require material for
the maintenance of a radio network
vital to civil defense. Then there are
the civil defense agencies which re-
quire the use of home and automobile
radio and home TV receivers for the
dissemination of news, information,
and instruction in the event of dire or
national emergency. Manufacturers of
military equipment and components
that require test instruments and elec-
tronic operating supplies to fabricate
their products will also require alloca-
tion of critical material for civil de-
fense purposes. Existing governmental
orders, regulations, and requirements
have curtailed the use of critical raw
materials in the manufacture of new
electronic equipment, thereby putting
a greater burden on equipment now in
use. This existing equipment will con-
tinue to deteriorate and cease to func-
tion unless kept in good working order
and repair. Some governmental agen-
cies have already recognized the de-
sirability and necessity of keeping such
equipment in operation by permitting
a greater use of critical raw materials
for the manufacture of maintenance,
repair, and operating supplies than is
permitted for the manufacture of new
equipment. However, no regulations
have, at this writing, been promul-
gated by which manufacturers of such
supplies can acquire the critical func-
tional raw material necessary for fab-
rication.

The amount of critical raw mate-
rials required to produce such mainte-
nance and repair parts is infinitesimal
in relation to the entire consumption
by the industry of such critical raw
materials. Yet the use of such a negli-
gible quantity could result in keeping
in good working order and repair, mil-
lions of dollars of vital electronic equip-
ment.

The ‘‘case history” of the “B” bat-
tery is a good example of what can and
will happen a thousandfold if provi-
sions are not made now for a supply of
parts and equipment for the specific
needs of Civil Defense O.R.

RADIO & TELEVISION NEWS
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GET A 1951 Alllﬂ) catalog

the only complete

up-to-date catalog for
Everything in Radio, Television
and Industrial Electronics

Send for it today! S

Here’s the only complete, up-to-date 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 receivers; radio-phonos; new Sound
Systems and P.A. equipment; High-Fidelity Custom
Sound components; recorders and accessories; full
selections of newest Amateur receivers and station
gear; test instruments; builders’ kits; huge listings of
parts, tubes, tools, books—the world’s most complete
stocks of quality equipment.

ALLIED gives you every buying advantage; speedy de-
livery, expert personal help, lowest prices, assured
satisfaction, liberal time payment terms. Get the QUICK, EXPERT SERVICE
latest 1951 ALLIED Catalog. Keep it handy—it will
save you time and money. Send for your FREE copy!

(5
THE WORLD’S
LARGEST STOCKS

Radio Parts Unlimited

Test Instruments

—4i Television & Home Radios
P.A. and Hi-Fi Equipment

> Amateur Station Gear

Supplies for Industry

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

‘f“é @e@
T w D! Coun
o keep vp ith . (st '

plC'Ule tubes, cor IpOlIel\' PO”S, antennas and

cccessories——plus the latest i
If it's anything in TV—depen

ALLIED RADIO

the World’s Largest Radio Supply House

EVERYTHING IN ELECTRONICS

d on ALLIED!

b
fo
Ao gy
~ - o

R

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-D-1
Chicago 7, lllinois

[ Send FREE 212-page 1951 ALLIED Catalog No. 126

Name

Address

April, 1951 o
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famous throughout

§ the world . . .

Hallicrafters preci-
_ sion instruments
#" have been sold in 89
W countries, used by 33
= governments. They
are remembered

by veterans, prized
by experts, and
preferred by radio
amateurs through-
out the world

who want a radio

C that is all radio.

h a I I I c ra {f E r 5 Hallicrafters Block Long Main Plant—Chicago, Ill.

" The Toadic Mani Kadio”

Gt BIGGEST “,/ém Goe”in the World. ..

From the block-long building above comes

more Ham equipment than any place else in the
world. Its elegant Georgian design gracefully
conceals the modern precision laboratories and
humming production lines within.

[ J
*
L]

You've read about it, you’ve heard about it,
now here it is—with the most wanted
features, at the lowest possible price.

DUAL CONVERSION (1650 kc and 50 ke)—
: more usable selectivity than the
best crystal.

GIANT 4-in. “S"” METER—calibrated in

$-76 $169.50 . .
lt (19 " .
€L DUAL CONVERSION RECEIVER LA E
WITH 50-KC 1-F OTHER FEATURES: Four bands 538-1580 ke,

1720 kc to 32 Mc. Calibrated electrical |
bandspread. 5 position selectivity.
Sensitivity 2 microvolts or better with
.5 watt output. 9 tubes plus
regulator, rectifier.

$X-71. 11-tube Double
conversion receiver. 538 kc
to 35 Mc. 46-56 Mc.
Crystal filter...... $199.95.

the hallicrafters co.

WORLD’'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION ¢ CHICAGO 24, ILLINOIS
10 RADIO & TELEVISION NEWS

R-46 SPEAKER

New 10” PM in Satin black
cabinet. 80 to 5000 cycle
range. 500-chm matching
transformer. 15" wide, 107"
high, 10%"’ deep....$19.95

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

GOOD JOBS AWAIT THE TRAINED
RADIO TECHNICIAN

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

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

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

NEW PROFESSIONAL MULTITESTER
INCLUDED

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

April,

19351

WE BRING
NATIONAL
SCHOOLS TO YOU!

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

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

TELEVISION TRAINING A complete series of up-to-

the-minute Television lessons is an integral part of your
course, covering
all phases of Tele-
vision repairing,

Here are just a few of the interest- |

ing facts you learn. with the servicing and con-
FREE SAMPLE LESSON | struction.

1. How radio receivers operate.

2. How tl'clle antenna circuit is con- | T e ——
structed. |

3. Converting signal currents into | APPROVED
sound. | I FOR |

4. How the R-F transformer handles | VETERANS
Haw the tu funct Ehigah l

5. How the tuning circuit functions.

6. The Radio ‘““bands.” e

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA  EST. 1905

il 1Pl i
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

L]
National Schools,” Dept. 4<RN {Mail in envelope or 4
4000 South Figueroa Street paste on penny postcard.) s
Los Angeles 37, California 3
Mail me FREE the book “Your Future in Radio-Tele- ‘:
vision” and the sample lesson of your course. I under-
stand no salesman will call on me. .

I

PSS U ————— A

NAME AGE_ <
ADDRESS. el ;' : 5
CITY ZONE___STATE_
[J Check here if veteran of World War II - .:

'
'
1
[]
I
1
'
[]
1
'
'
1
[}
1
L}
1
L}
'
1
]
I
'
[]
L}
1
1
'
1
'
|
!
1
1
|
[}
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for rectangular picture tubes

The development of Stainless Steel shells
for rectangular—as well as circular—
picture tubes has added a few more tricks
to the magic of television.

Picture quality is sharper and clearer
than ever. That’s because the face plate
is separate from the metal shell, and can
be made from drawn glass having better
optical quality than that used in other
tubes.

Tubes with Stainless Steel shells are also
much lighter and easier to handle. They
weigh from one-fourth to one-third less
than other tubes. And adding this weight
savings to that achieved through rectan-
gular design, tube weight is further re-
duced. For example, the 17” Stainless Steel
rectangular tube shown here weighs but
10 pounds!

AMERICAN STEEL & WIRE (OMPANY, CLEVELAND -
NATIONAL TUBE COMPANY, PITTSBURGH
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST

I T ED S TATES

Besides being much lighter, these tubes
are also stronger and safer—stronger and
safer because the compression fit be-
tween the face plate of the tube and the
metal shell provides greater resistance to
outside atmospheric pressure.

Tubes made with Stainless Steel shells
spell out real advantages for dealers and
servicemen alike. They are easier to handle

. easier to install. And another im-
portant item—the better picture they pro-
vide means more satisfied customers.

U-S-S 17-TV Stainless Steel —developed
particularly for this job—is the ideal mate-
rial for tube construction . . . more and
more manufacturers are using it. You’ll
find it well worth your while to put plenty
of sales effort behind the new sets with
metal-shell tubes of U'S-S Stainless Steel.

COLUMBIA STEEL COMPANY, SAN FRANCISCO
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM *

UNITED STATES STEEL COMPANY, PITTSBURGH

UNITED STATES STEEL EXPORT COMPANY, NEW YORK

U'S*S STAINLESS STEEL

SHEETS - STRIP - PLATES - BARS ° BILLETS - PIPE - TUBES - WIRE - SPEEIAI. SECTIO;I-S

— A N 1-340

S TEEIL

12
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GENERAL @3 ELECTRIC

April,

"DCIHERE cost is no problem, custom design-

ers specify the best. Philip C. Kelsey of
Guilford, Connecticut, shown here beside one
of his made-to-order FM phonograph installa-
tions, says:

“Customer satisfaction means every-
thing in my business. That’s why G-E
cartridges are standard in all my instal-
lations. I know they are the best.”

This same cartridge—with diamond or sapphire
tip—belongs in your line and in your customers’
sets. More than 100,000 G-E cartridges were sold
last year—a better score than all other VR car-
tridges combined! Today, more than ever before,
dealers will push quality merchandise backed
by a name people believe in—General Electric.

1951

VARIABLE
RELUCTANCE
CARTRIDGES

Build Your Profits. ..
Build Your Reputation

Stock the complete G-E Parts
Line now—let your customets
know you can put new life into
radios, phonographs, TV sets,
with General Electric

s ® Speakers
”T ® Styli
J, @® Tone Arms

Call your G-E distributor today,
or write: General Electric Co.,
ElectronicsPark,Syracuse,N.Y.

JUST OUT!

I General Electric Company .
Section 941 I
. Electronics Park, Syracuse, N.Y.
I Send me your new stylus booklet I
l “Why You Should Use a Diamond.” .
g Mame |
] Aooress E
B o STATE |

-
]
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DESIGNED FOR
TV SERVICING

The best way to avoid
costly service callbacks on
TV electrolytic capacitor
replacement jobs is to use
Sprague ’lytics.

Actual service records
prove they are tops for
keeping you out of trouble
with service customers—
by keeping their TV sets
working right!

And Sprague has the
most complete listing of
every type of television
electrolytic.

Write for your catalog today!

SPRAGUE

PRODUCTS COMPANY

BISTEEUIORS DIVISION OF THE SPRACGLE ELECTER COMPAMY

51 MARSHALL 5T7., NORTH ADAMS, MASS,

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

RADIO AND TV, repeatedly cited as
a striking defense-program accessory,
capable of providing limitless types of
service, has now found itself accused
of being a possible deterrent, too, and
requiring a series of tight controls,
even more stringent than those pro-
posed during World War II. This time
legislation, calling for a control of all
types of electromagnetic radiations
which might be used to guide an en-
emy plane or missile in an attack on
the country, has been routed through
the Department of Defense to the Sen-
ate and House, and not just from the
floors of the Congress, as in the days
of ’41.

The proposed law, prepared by As-
sistant Secretary of Defense Marx
Leva, was submitted to the chairmen
of the Senate and House Committees
on Armed Services, with a recommen-
dation that it be enacted immediately.
In a letter to the Congressional lead-
ers, Leva said that the purpose of
the new law was . . . “to provide the
necessary Executive authority to con-
trol electromagnetic radiations, not
only during hostilities or a proclaimed
emergency, but also during time of
strained international relationships,
when a surprise attack on the United
States is a possibility.” He pointed out
that the control would extend to any-
thing . . . “capable of emitting elec-
tromagnetic radiations between ten
thousandths and one-hundred thousand
(.010-100,000) megacycles.” Current
concepts of warfare and recent experi-
ence, Leva continued, demonstrated
the necessity to control such radia-
tions, for the purpose of denying their
use to a potential enemy for navigation
of piloted or pilotless aircraft or mis-
siles directed toward targets in this
country.

The authority provided in the Com-
munications Act of 1934 for a control
of a similar nature is inadequate at
this time, the Defense representative
declared. The new approach must be
adopted now, he said, in order that
planning and preparations may be
completed so that air defense plans
may be implemented without delay in
the event of an air attack.

The urgent need for the law was
slated to be stressed during secret ses-
sions with members of the Congres-
sional committees, who will be pre-
sented with a detailed analysis of air
defense problems and their relation to

www.americanradiohistorv.com

radiation control. The legislators were
also scheduled to be told that the pro-
posed ruling, which is part of the De-
fense Legislative Program, had been
approved by the Bureau of the Budget
as in accord with the President’s pro-
gram.

Senator Edwin Johnson and Repre-
sentative Carl Vinson, who introduced
the measures to their respective bod-
ies, felt that the proposals were too
drastic, and broadcasters agreed, add-
ing that radio and TV silencing in the
manner suggested was not only unde-
sirable, but unnecessary. In their
opinion the stations should be kept on
the air to boost morale and aid in
sounding an alarm in case of an at-
tack. Both the FCC and the Continen-
tal Air Command have in the past ex-
pressed a similar sympathetic feeling
and, as a result, studied the possibili-
ties of continued operations.

The versions of the bills offered to
the Congress, were substantially milder
than the originals sent to the commit-
tee leaders. Particularly missing from
the measures was the phrase indicat-
ing that official controls could be in-
voked in times of . . . “strained inter-
national relationships”, which proved
to be quite disturbing to everyone, im-
plying that even under present condi-
tions there could be a cessation of
transmission of any or all types.

Seething debates on the measures
have been forecast by members of
both chambers.

DEFENSE RADIO ACTIVITIES
were not only accented on Capitol Hill
but in the offices of many departmental
administrators. At Civil Defense head-
quarters, FCDA Administrator Millard
F. Caldwell, Jr., was busy briefing civil
defense directors. During a special one-
day session, the heads of State units
received a comprehensive review of
the functions of air-raid warning sys-
tems, communications-control centers,
the Continental Air Command, the
FCC and the civil defense office from
Robert Burton, communications direc-
tor for FCDA. He discussad the con-
troversial silence problem, as well as
the use of the ham bands during emer-
gencies, operation of interceptor com-
mands, air raid warning devices, the
operation of mobile systems and financ-
ing of centers.

The civil-defense planners of the
District of Columbia were also involved

RADIO & TELEVISION NEWS
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Avtomatic Frequency Control is essential for stable
horizontal synchronizatiop .under the various
signal and interference conditions encountered in

 Service Glinic!

Latest information to help you hetter service Raytheon
.oooooooooo....
&

Sync. Stability of the A.F.C. discriminator used
in Raytheon TV receivers provides a picture in
perfect synchronization with the television camera

. field operation. and is free of tearing or side waver. .
‘ The A.F.C. Discriminator shown below utilizes The Horizontal Multivibrator is so designed as to
Lol e DISCRIMINATOR ®
. OUTPUT Chort below illustrotes the hold-in range phase rela- .
R87 TO GRID OF tionship between the interated pulses {Figs. 2 & 5)
. HORIZONTAL ond the station sync. pulse as they oppeor across . .
Cl02 MULTIVIBRATOR the diodes.
o HORIZONTAL PHASE [ ]
. SLOW EQUAL FAST .
CURRENT l .
® AT PLATE | | - —~ ®
DIODE #1 *
L l |
o AT plate | T — - ~ ] ]
DIODE #2 :
o = L b o
. CORRECTION ‘
o R82 DISCR. o
0 OUTPUT
FIG. 4 FIG. 5 .
. both negative and positive pulses (Figs. 1 & 4) slow down when positive D.C. voltage is applied ‘
p from the horizontal output. These pulses are inte- to the grid and to speed up with negative D.C.
grated to form the sawtooth sloped waveshapes voltage. Thus, an unbalance in D.C. output from 0
(Figs. 2 & 5) that are applied to the diode plates the discriminator as a result of phase difference
across R83 and R86. The station sync. pulses will provide corrective compensation to the grid 0
(Fig. 3) are applied to the diode cathodes across of the horizontal multivibrator.
R84 and R85. Condenser C105 provides a multivibrator grid by )

Horizontal Frequency Compensation results from
the combined series phase relationship of voltages
across R84 and R86 and across R83 & R85. These
voltages appear across both diodes as illustrated in
the chart above and will cause current to pass in
opposite directions through R84 and R85. This
creates a D.C. voltage drop in both R84 and R85 of
a polarity such as to cancel in the output when the
horizontal frequency is in phase with the station.

RAYTHEON

TELEVISION

Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, lIL.
Subsidiary of Raytheon Manufacturing Co.

April, 19351

pass to grd. completing the multivibrator feed-
back loop. R113 & C98 serve as a 60 cy. filter with
a recovery time-constant capable of following
station horz. frequency variations and with proper
pull-in characteristics.

Improved circvitry such as this is one of many
reasons why you can feel free to recommend
Raytheon TV to a friend or a customer.

Dependably Built for
Dependable Performance

®

\“_Nm [ *rrm Fr
Q'

&

Guaranteed by
Good Housekeeping
r &

\
29745 apvemsto S

o,
2

‘THE STARLIGHT—Model RC-1720"

www.americanradiohistorv.com


www.americanradiohistory.com

_ CIRCUITS

/\/\

Designed 1o M
of Today's M

cet The Requirements
ost-Used Tube Types

1. Power Transformers. 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 + 14 db from 30 to
15,000 cps. Other ranges available: Public Ad-
dress—'+ 14 db, 50-10,000 cps; Communications
—+ 14 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 and 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-Stee! and JAN-T-27
units, and the Replacement Line showing a complete
range of Radio, TV and Vibrator transformer re-
placements. Send for these valvable FREE catalogs
today—or get them from your distributor.

CHICAGO TRANSFORMER

s

350

16

DIVISION OF ESSEX WIRE CORPORATION

TRADE MARK REG.

1/ ADDISO gg;f‘é'i_!:ir f;.-ﬂl'-l__!;EAEU"-_"I 8, ILLINOIS —
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in quite an active preparation pro-
gram, conferring with broadcasters and
setting up definite plans of operation.
After one series of meetings, orders
for six transmitters were rushed out;
two 250 watters for command centers
and four 50-watters for geographical-
control centers. In addition, orders
were placed for standby-power genera-
tors and an assortment of walkie-talkie
units.

Special equipment has also occupied
the attention of specialists during the
conferences. One unit, discussed at
length, has been the alert receiver,
which offers an air-raid warning to
broadcasters, and can be applied to
control-centers. Announced in '41, the
device is said to have been consider-
ably improved. The unit, about the
size of a portable receiver, turns on
automatically when it receives a spe-
cial sub-audible signal from a broad-
cast station, rings a bell, turns on a
red or yellow light, according to the
kind of an alert being sent, and a
white light when the all-clear signal is
flashed. The device may be fixed tuned
to any one broadcasting station. At
the transmitting station, the alert’s
signal-generating unit is connected to
the transmitter, the output being con- .
nected to the microphone circuit of the
transmitter. When a button is pressed
it releases an on sub-audible signal
which turns on all alert receivers
equipped to be activated by it.

In other defense-role programs,
emergency communications for plant
protection has become a favored topic,
with many plans following a pattern
suggested in an intriguing report by
Ken Piper, former special agent in

-charge, FBI. Piper pointed out in his

review of the situation that radio is
the . . . “one means of communica-
tions that penetrates walls and trav-
erses distances without the use of
wires, without time delay. In this vir-
tue lies its strength, value and depend-

‘ability.” Describing how the systems

can be used, he said that a central
transmitter and receiver could be in-
stalled in a central protected area,
with remote control established in the
normal office of the superintendent.
Small battery-operated portable re-
ceivers and transmitters could then be
located at the watchman’s headquar-
ters and his posts through the grounds.
In addition, disclosed Piper, materials-
handling trucks, run-about wagons,
jeeps, and other similar vehicles could
be equipped with two-way FM trans-
mitters and receivers. Also recom-
mended was a receiver tuned to the
frequency of the local police depart-
ment, who in turn should also have a
receiver tuned to the frequency of the
plant. By placing radio units strate-
gically about an area, with operators
assigned to each post, complete oblit-
eration of vital information transmis-
sion facilities would be almost impos-
sible, both within a given plant and
between nearby plants, viewed Piper
in his report. By the adoption of two-
way systems, Piper declared, manu-
(Continued on page T6)
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oF e were giving time away—in repeat visits to
V'V customers who complained their setsdidn’t
work properly. Most of the trouble came from
tube failures. We had to stop them, if our radio-
TV service was to keep on paying. So we made
quality tubes a “must” at Chambers—principally
G-E tubes, the brand every serviceman respects!
Now our men, when they repair sets, know that
the owners will stay satisfied. And service shows
a steady profit on our books. Consequently, all of
us here are strong for General Electric tubes—
boost them every chance we get.”

qut HAROLD K. CHAMBERS

Chambers Radio and_Appliance Co
3546 North Ashland Avenve;
Chicago, lllinois

Fen4
FANLIIS

Service customers ask to see the G-E monogram on+ube car- Test after test assure the uniform high quality of G-E tubes.
tons. Chambers and other radio-TV firms have found that out. Here G-E receiving tubes get a factory “short” test. Later comes
It's visible proof of tube quality —extra evidence to owners an electrical-characteristics check; also tests for noise, micro-
that good receiver performance may be expected long after the phenics, life, appearance, gas, air, and hum. G-E tubes perform
serviceman has left. better because they are better!

GENERAL %0 ELECTRIC

181-KA4
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SAYS BILL GRIGSBY

Southeastern Radio Parts Co.
Georgia: Atlanta, Savannah
Alabama: Montgomery

South Carolina: Columbia

We don't guess when we stock
tubes. We meet the demand of our
2,215 Servicemen and Service
Dealers who have made N. U.
tubes their first choice. These
experts know from actual experi-
ence that N. U. tubes meet the
strictest service requirements . ..
that N. U. tubes are uniform,
reliable, properly designed for
interchangeability. The confidence
of our customers in N. U.’s quality
control and advanced research
makes N. U. tubes profit-makers

for all of us.

)
I
)

/
I
I
/
/
/]
!
I
L

Hl RADIO and TELEVISION
RECEIVING TUBES

Il VIDEOTRON TELEVISION
PICTURE TUBES

Il PANEL LAMPS

l TRANSMITTING and
SPECIAL PURPOSE TUBES

Main Office: 350 Scotland Rd., Orange, N. J.
Research Division: Orange, N. J. - Plants: Newark, N. J. —Hatboro, Pa.

RADIO & TELEVISION

NEWS
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NOTE the wide ranges of this compact
pockel-size inslrument. Nole conlrols—
Sflush with panel. Then study the inside
view. Nowhere will you find, in design
and manufacluring qualily, the equal
of 666-R.

Model 666-R

4

- A BASIC TOOL

POCKET-SIZE: VOLT-OHM-MIL-AMMETER
WITH SELF-CONTAINED RESISTANCE RANGES TO 3 MEGOHMS
L Resistance Ranges from 0-3000 Ohms (.5 Ohm low reading) to 3

Megohms, self-contained. Also A.C.-D.C. Volts to 5000, 10 ranges; and 3
Direct Current ranges.

2. Enclosed Selector Switeh, molded construction. Keeps dirt out,
and retains contact alignment permanently.

3. Unit Construction—Resistors, shunts, rectifier, batteries, are housed
in a molded base integral wilh the switch. Direct connections without
cabling. No chance for shorts.

4. Resistors are precision film or wire-wound types, [RIsIRGIFIPNRLEREVCERGI R R el

each in its own compartment.

ONLY $26.50-at your Distributor

fn Canada: Triplett Instruments of Canada, Georgetown, Onfario.

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U. 5 A

April, 19351
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he Most Adaptable Small Control You Ever Saw...

WRC

EXCLUSIVE
KNOB MASTER
SHAFT

FITS KNURLED
AND
SPRING-TYPE
KNOB

Here’s the shaft you've dreamed of for years—a shaft
that will fit virtually all your standard knob require-
ments without inserts or modification—a shaft you
can just cut to length and use.

IRC’s Knob Master Shaft is shown in exploded view
above. Note these points of construction:

1. Substantial portion of shaft is knurled. It readily
fits most knurled knobs without slotting of shaft.
Either tight or loose knobs may be fitted by slot-
ting shaft for %&" and adjusting ends by spreading
or compressing.

2. Flat of shaft accommodates all spring-type push-on
knobs requiring normal 34" deep flat.

3. Groove simulates narrow flat for spring-type knobs
requiring Y@’ deep flat. Also provides guide for
slotting where needed.

Knob Master Shaft is standard with ail Type Q Re-
placement Controls. Eliminates need for stocking
several different controls of the same value because
of shaft differences. Far more expensive to make than
ordinary replacement shafts, Knob Master is exclusive
with IRC.

GIVES YO
COVERAGE W

your servicing needs. No other gives

) WIDEST REPLACEMENT
(TH FAR LESS STOCK!

60 IRC Q CONTROLS WITH
ADAPTABLE FIXED SHAFTS cover all
important values—give you complete replacement
coverage with minimum stock—and
slash your inventory investment to the bone,

No other control line so closely meets

you so much for your money. Here’s why ...

TYPE Q FEATURES %" LONG BUSHING. Independent
survey, plus IRC engineering study, prove that a %'’ long
bushing will permit more replacements than will the con-
ventional %'’ long bushing. Only IRC provides you with a
complete standard line of controls of the small %'’ size
with the shorter bushing necessary for maximum replace-
ment use.

INTERCHANGEABLE FIXED SHAFTS give you widest cover-
age of control replacements with a far smaller stock of
controls. Resilient Retainer Ring lets you remove Knob Master
Fixed Shaft and replace with any of 13 special fixed shafts.
Interchange takes less than a minute, using only a pocket-
knife or screwdriver. You meet almost any special require-
ment without expanding control stocks.

www.americanradiohistorv.com
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With purchase of
ONE Sylvania
Picture Tube

@ 48 pages of pictutes and diagrams.

® COVERS RADIO SERVICING—
Signal Tracing, Alignment, AVC and
AFC Checking, Measurement of Volt-
ages, Signal Levels, Power Output,
Bandwidth and much more.

| ®COVERS TV SERVICING — Signal
! Tracing, Bandwidth Measurements,
» Wavetrap Checking, Sound Chznnel
4 Tests and Alignment, Low and High
Voltage Checks, Signal and Deflec-
tion Voltage Measurements etc.

® COVERS AUDIO AMPLIFIER
SERVICING—DC, AC, and Signal
Level Measurements; Tone Control,
Fidelity, and Gain Tests, Distortion,
Power Output and Noise Level Meas-
urements; Signal Tracing, Speaker
Matching.

s
e AT

4

Servicing Radio
and Television with
a Vacuum Tube

Voltmeter

® Covers 19 Miscellaneous Applica-
tions of VIVM—Detecting Gassy
Tubes, Checking Capacitors, Q Meas-
urement, Turns Ratio Measurement,
Impedance Checking.

ACT NOW! Offer good s s
only April 1st to May 31st _ .
S

Here’s a book that will save you hours of
service time every week., You'll be amazed
how it will simplify everyday service prob.
lems. You can’t buy this book! It comes to
you FREE with the purchase of just one
Sylvania TV Picture Tube from your regular
Sylvania Distributor. That’s all, simply buy
a Sylvania Picture Tube, of any type, and
your Distributor will give you a copy free.
See or write him today.

Sample pages

showing detailed,

easy-to-read
diagrams.

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PROOUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING OEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

22 RADIO & TELEVISION NEWwWS
www.americanradiohistorv.com


www.americanradiohistory.com

Jobs are looking for men again!
Qualified Technicians Needed for

r outside men: WiD ¢
it war W ey SF SO

or _qmnf

45 :::;h;l;t:::da“w bﬁi?\t&h'zl.- _.
sgm ; ﬂ;;, araplovt 'ri'\ec_G_ulx!.T. m:xf_n;‘
Yotés' pgme énd oge-hait 1of RET
‘ ":;ﬁﬁmé.; work! wonderful. p)?q;_-

! ggmity ot advancementt £ }
L b B Lo

DS like these testify to the demand that exists
for qualified TV technicians. As one well-
informed industry spokesman puts it, “Tech-

nicians may soon be as scarce-as certain tubes.”
With the electronics industry expanding, and with
growing military demands cutting sharply into
the available supply of skilled personnel, now is
certainly the time to improve your electronics
know-how. And if you’re headed for the Armed
Services, your improved technical ability can be
recognized and rewarded with interesting super-
visory work at higher ratings in vital radar, navi-
gation, or communications units.

Anyone already in the field—if he is to get
ahead— can’t depend on hit-and-miss methods for
TV servicing. Practical knowledge is required.
CREI home study offers just the practical course

THE THREE BASIC CREI COURSES :

* :ReCTICAI. RADIO ENGINEERING

undamental course in all phases of radio- 1
* PRA'CFICAL TELEVISION ENGOIF\;EEII:I::gmmcS
% Specialized training for professional radiomen

TELEVISION AND FM SERVICING

Streamiined course for men in “top-third”" of field

ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institure Founded in 1927
Dept. 114C. 16th & Park Rd., N. W, Washington 10, D, ¢.
Branch Office: San Francisce, 760 Market st
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~{ CREI HOME STUDY

30 ord

can help you to better jobs
in servicing or Armed Services!

you need to qualify for the well-paid technical
jobs. Designed by teaching specialists—the same
group which has made the CREI Residence School
outstanding—this practical course is kept up-to-
date through daily contact with CREI’s affiliated
retail sales-and-servicing stores (one of Washing-
ton’s largest TV retailers).

Now is unquestionably the time to prepare. If
you want promotion, more money, and the kind
of training that is respected by industry and the
Armed Services, investigate CREL Send for—and
study—the free booklet offered below. The sooner
you begin your training, the better off you'll be—
in TV servicing work, or in military service. The
cost is nominal for this training, the terms easy.
Send for complete data—right now!

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 114C, 16th & Park Road, N. W., Washington 10, D. C.
Gentlemen: Send booklet, “Your Future in the New World of Elec-
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B tronics,” together with details of your home study training, CREI g
m self-improvement program and outline of course. I am attaching a m
: brief resume of my experience, education and present position. =
= Check Field of Greatest Interest: {7 Aeronautical Radio Engineering =
m [] Practical Television Engineering [] Broadcast Radio Ennineering ]
= ] Practical Radio Engineering (AM, FM, =
w (] TV, FM & Advanced AM Servicing [ Radio-Electronics in Industry =
: 1f Residence School in Wash., D. C. Preferred, Check Here [J =
-

= NAME. . e e __AGE.______m®
= =
B ADDRESS ... - m—— =
-
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"TINY TYPE 85LPT

| 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.

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

S PYRAMID |

PYRAMID ELECTRIC COMPANY
1445 Hudson Boulevard
North Bergen, N. J., U.S. A

WRITE FOR COMPLETE LITERATURE [

TELEGRAMS: WUX North Bergen, N. J.
CABLE ADDRESS: Pyramidusa
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EVERETT S. LEE has been appointed edi-
tor of the “General Electric Review,”
monthly engineering
magazine published
by the General Elec-
tric Company.

Mr. Lee succeeds

Edward C. Saunders
who retired recently
from the company
after serving as ex-
ecutive editor of the
publication since 1926. The new edi-
tor was formerly executive engineer
of the -company’s General Engineering
Laboratory in Schenectady and is a
past president of the American Insti-
tute of Electrical Engineers. In addi-
tion to his editorial duties he will
continue his active work in profes-
sional engineering and engineering
educational circles.
THE ELECTRIC ASSOCIATION of Chi-
cago has announced that due to the
current international situation and its
effect on the availability of television
sets and other electrical merchandise
the association’s Fourth Annual Na-
tional Television & Electrical Living
Show held each year in Chicago has
been postponed.

This event which has stimulated con-
siderable consumer interest in the past
three years may be resumed in 1952
depending on the conditions prevailing
at the time.

Announcement of the postponement
of this year’s show was made jointly by
the Electric Association and the Chi-
cago Coliseum, home of the Show.

& * *
WILLIAM F. HALSEY, JR., has been
elected president of International Tele-
communication Laboratories, Inc., as-
sociate of the International Telephone
and Telegraph Corporation. Admiral
Halsey is also a member of the board of
I.T.£T. and chairman of the board of
directors of All America Cables and
Radio, Inc. . . . WILMER T. SPICER has
been named chief engineer of mainte-
nance services by the Bendix Radio Di-
vision. He will be responsible for the
administration of the technical pub-
lications and field engineering depart-
ments of the division . . . DAVID C.
PRINCE, vice-president of General Elec-
tric Company, has been named to the
staff of the company’s president . . .
MORTON P. ROME has been elected vice-
president in charge of the contract di-
vision ot Emerson Radio & Phonograph
Corporation . . . N. J. PETERSON has
been named sales manager of the Gen-
eral Electric Company’s Tube Divisions
and will be responsible for the sale of
all products of the divisions to the fed-
eral government . . . OAKLEY F. HOYT
is the new director of defense produc-

www.americanradiohistorv.com
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tion for Hudson Wire Company . . .
HENRY T. HEALD, president of Illinois
Institute of Technology, has been
elected to the board of directors of
Stewart-Warner Corporation. He fills
a newly-created seat on the board . . .
EDWIN WEISEL, JR., is the new advertis-
ing and sales promotion manager of Air
King Products Company, Inc. He was
formerly associated with Tele-King
Corporation . .. STANLEY K. WEBSTER
has been named chief engineer of Bel-
tone Hearing Aid Company . . . The
radio and television division of Stewart-
Warner Corporation, Stewart-Warner
Electric, has named IVAR G. BLACK-
BERG chief purchasing agent ... ALLAN
EASTON is the new head of the micro-
wave section of Radio Receptor Co.,
Inc. He was formerly chief engineer of
the production engineering division of
Teletone Radio Corporation . . . The
new director of purchases for Cape-
hart-Farnsworth Corporation is ROBERT
B. BROWN . . . WILLIAM HARGREAVES
has been named vice-president in
charge of engineering for the Transi-
coil Corporation of New York.
* * *

WILLIAM D. STROBEN has been ap-
pointed to the post of advertising and
promotion manager
of the Radio & Tele-
vision Division of
Sylvania Electric
Products Inc.

Mr. Stroben was
formerly the adver-
tising and sales pro-
motion manager for
the Thor Corpora-
tion in Chicago and prior to that served
as promotion manager for the Range
and Water Heater Division of Hot-
point, Inc., also of Chicago.

At the same time the company an-
nounced the promotion of Arthur A.
Currie to the position of Field Sales
Manager for the Radio & Television
Division. He was formerly the district
sales manager for the New England-
Eastern New York State sales terri-
tory.

NATIONAL ELECTRONIC & SERVICE
DEALERS ASSOCIATIONS, a new na-
tional organization of associations rep-
resenting servicing technicians and
service dealers, was recently launched
in Washington, D. C., by 22 technician
and service dealer association dele-
gates.

The aims of the new organization
include the furtherance and improve-
ment of the electronic servicing in-
dustry, the promotion of the welfare of
service dealers and technicians, the
fostering of a better understanding be-
tween the electronic service industry
and the electronic industry, the promo-
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RAYTHEON TELEVISION PICTURE TUBES

" are given 101 basic tests and checks to insure their quality.
©' The cathode pictured produces the electron ray that paints
the picture on the tube’s screen and will perform perfectly,

acrual size  because it has passed its shate of Raytheon’s 101 Tests.

This strict control of quality means Raytheon Picture Tubes, like all
Raytheon Products, are precisely right both electrically and mechani-
cally. As pioneers in the development and manufacture of almost every
type of electronic tube, Raytheon has the know-how and skill that makes
Raytheon Picture Tubes Right for Sight!

Add precision workmanship to advanced design and you'll readily
realize why you're always right if you use Raytheon Picture Tubes for
every replacement and conversion job.

Ask your Raytheon Tube Distributor about these Quality Raytheon
Picture Tubes.

RAYTHEON
RATIRED!

™

Reghit for Scght!

——
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tion of better relations with the public, a provision for edu-
cational facilities for its members, the raising of standards
of the electronic servicing profession, and cooperation with
federal, state, and municipal agencies.

Temporary officers were named at the meeting and in-
clude Max Leibowitz of New York as president, Norman R.
Selinger of Washington, D. C,, as vice-president, Richard R.
Devaney of Philadelphia as corresponding secretary, Roger
K. Haines of Haddonfield, New Jersey as recording secre-
tary, and Vance E. Beachley of Harrisburg, Pa. as treasurer.

Samuel L. Marshall of New York City was appointed
chairman of the publicity and inter-organization relations
committees, James L. Burns of Washington is the head of

!the membership committee, while Frederick J. Schmidt of
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Steelton, Pa., has been named chairman of the steering
committee.

Organization headquarters have been set up at Dorches-

ter House, located at 1625 Kolorama Road, N.W., in Wash-
ington, D. C.
EDWIN DORSEY FOSTER, former chief of naval material in
the office of the Secretary of the Navy and holder of the
rank of vice-admiral, has been named director of the newly-
established Mobilization Planning Depart-
ment of the RCA Victor Division of the
Radio Corporation of America.

The new department which Admiral
Foster heads is designed to assure the
most effective operation to meet the gov-
ernment requirements for the research,
development, and manufacture of vital
electronics equipment for the defense pro-
gram. The new department supersedes
the company’s Mobilization Planning Committee which
was established after the outbreak of the war in Korea
and functioned until a short time ago.

* * *
GLEN McDANIEL, 39-year-old lawyer and vice-president of
the Radio Corporation of America, was elected president of
the Radio-Television Manufacturers As-
sociation—the first full-time, paid presi-
dent in the association’s history.

Robert C. Sprague who has been serv-
ing as both president and chairman of
the board of RTMA has resigned as presi-
dent but will continue as chairman of the
board. His resignation became effective
upon Mr.-McDaniel’s taking office on April
1st. James D. Secrest, who has been serv-
ing as general manager and secretary of the association
since August 1, 1950, will continue in this capacity under
the reorganization program.

The board of directors, at the same session, authorized
the establishment of a committee to act on material short-
ages, voted to continue its fight against the proposed excise
levy on radio and television sets, took up the matter of
technician training and servicing complaints, and discussed
other matters vital to the industry, including the establish-
ment of a committee to confer with government officials on
the allocation of scarce materials.

* * *
CHANNEL MASTER CORPORATION has recently completed a
25,000 square foot addition to its Ellenville, New York
plant . . . RAYTHEON MANUFACTURING COMPANY opened
a new pilot tube plant in Quincy, Massachusetts recently.
The new factory is being operated by the receiving tube
division of the company and is located approximately 15
miles from the main plant at Newton . .. ELECTRO-
CONNECTOR MANUFACTURING CORP. has recently in-
creased its production facilities almost five-fold with the
completion of a new plant at 190 W. Glenwood Ave. in
Philadelphia . . . GENERAL ELECTRIC COMPANY has be-

| gun construction on a new four-story tube manufacturing

building in Owensboro, Ky. The plant is expected to be in

operation some time in July. The company is also building

a million dollar electronics plant at Auburn, New York for

its Receiver Division . . . The Department of the Army has

announced that construction will soon start on a new Army
(Continued on page 115)
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“DIVIDOHM"

ADJUSTABLE RESISTORS
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RHEOSTATS
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“RITEOHM" PR‘ECISION RESISTORS

! You Can’t Beat OHIMITE
for DEPENDABLE PERFORMANCE!
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When vou see the Ohmite name on an electrical
component, you can depend upon that part to

give long, trouble-free service.

Every Ohmite product is designed and con-
structed to stand up under the most severe service
conditions . . .
withstand the eflects of shock, vibration, tempera-
ture extremes, altitude, and humidity. And, it is
this extra performance Ohmite products give that
so often makes the difference between satisfactory

to give extra performance ... to

and unsatisfactory operation.

WRITE FOR
STOCK CATALOG

RESISTORS

1951

TAP SWITCHES

The Ohmite line includes ten sizes of close-
control rheostats ranging from 25 to 1000 watts

. . fixed and adjustable wire-wound vitreous-
enameled resistors from 5 to 200 watts . . . com-
position resistors, precision resistors, non-induc-
tive resistors, tap switches, and R. F. and power
line chokes . . . all in a wide selection of types
and sizes. When you need dependable electrical
components, play safe and specify Ohmite!

OHMITE MANUFACTURING CO.

4884 Flournoy St. Chicago 44, Il

Be Right with

OHMITE.

CHOKES ATTENUATORS
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“Mr. Bell, I heard every word you said — distinctly!” Thus, on March 10, 1876, Alexander
Graham Bell (left) learned that his invention had transmitted the first intelligible speech.

=,

—

Like today’s telephone, Alexander
Graham Bell’s invention was a product
of research. For several years Bell had
been investigating speech and hearing,
and devising methods and apparatus for
the electrical communication of intelli-
gence. No one had transmitted speech
sounds electrically but Bell saw that it
must be possible—given the proper
instruments.

One day, while experimenting with
his harmonic telegraph, Bell’s alert ear
caught an unexpected sound in the re-

28

oars of Tomorrows

ceiver. His trained mind told him that
here at last was the proof that sound
waves could travel as their facsimile in
electric waves. Then followed a year of
development, and in 1876, as shown
above, he transmitted the first intelli-
gible speech by telephone.

During the next three-quarters of a
century, the telephone research which
Bell started has grown and expanded to
serve your telephone system . . . often
fruitfully overflowing into other fields
of electrical communication. In today’s

www.americanradiohistorv.com

Bell Telephone Laboratories, promising
ideas find the right skills to bring them
to life. Through skilled manufacturing
by Western Electric Company and
skilled operation by the telephone com-
pany they are brought to the service
of the telephone user.

The high quality of your telephone
today, its fine, swift service at reason-
able cost, are the products of work in
the telephone laboratories in the past.
The greater value you may expect in
the future is taking form there already.

BELL TELEPHONE LABORATORIES

Exploring and Inventing, Devising and Perfecting, for Continued Improvements and Economies in Telephone Service
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CUSTOMERS

How many
will you sell!

9 out of 10 Leading Set Manufactyrors use o
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LIFE for March 12, starts the ball rolling: 26,000,000 readers.

This timely full-page ad. An ideal sales package — original

Hytron studio-matched rectangular tubes. The choice of 9 out of 10
leading TV set makers. All backed by this free, sure-fire “Advertised
in LIFE” display card for your window and your counter. Play safe.
Call your Hytron jobber foday. Make sure you don’t miss this tie-in
display card. Get your share of those 26,000,000 potential customers!

NEW 5th EDITION Wizsierteace
Hytron Reference Guide EEECTRON TURRS
for Miniature Electron Tubes

FREE from your Hytron jobber. Minia-
ture types are still multiplying fast. You
need this new Hytron Reference Guide.
Originated by Hytron, it is unique . ..
complete. Lists all miniatures to date,
YTR regardless of make. Six pages of perti-

Tupts nent data. 165 miniatures — 33 of them
new. 81 basing diagrams. Lists similar
larger prototypes. Get your free copy of
this old friend brought up to date—today
from your Hytron jobber.
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TUBULAR PAPER CAPACITORS by PYRAMID

Pyramid Type PG ‘‘GLASSEAL’’ miniature paper capacitors
ssembled in metal tub ith gl tal terminal {EMPERRTUIRE
are assembled in meta es ss-me minals.
Y SR SRS RANGES: —55° to +125°C.
They will fully meet the most exacting demands of high CAPACITANCE
RANGE: .001 mfd. to 1.0 mfd.
vacuum, high pressure, temperature cycling, immersion VOLTAGE RANGE: 100 to 600
v.d.c. operating
cycling and corrosion tests.

Available through your local distributor

A PYRAMID Electric Company

\ GENERAL OFFICES and PLANT NO. 1 PLANT NO. 2
1445 HUDSON BLVD. + NORTH BERGEN, N. J. 155 OXFORD ST.  PATERSON, N. J.
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RADIO—RADAR—NONAR

in NAVAL

Applications

By SAMUEL FREEDMAN
Technical Products and Services Co.
Santee, California
A and sonar equipment in naval
applications must, of necessity,
be confined to declassified information
at this time. Nevertheless, naval elec-
tronics today embraces all phases of
radio and its offshoots, as developed
during the past half century. It is used
extensively on land, on the sea, under
the surface of the sea, and in the air.
It includes infrared, guided missiles,
and atomic developments. It covers the
entire frequency spectrum from very
high powered, very low frequency sta-
tions (below 20 ke.) through the vari-
ous frequency bands used for radiote-
legraphy, radioteletype, radiotelepho-
ny, facsimile, and television. It ex-
tends to the microwave region for ra-
dar and communications. It continues
still further to infrared or invisible
light and even to the radioactive band
of the electromagnetic spectrum where
frequencies may be as high as 100 tril-
lion megacycles or more—regions
where electromagnetic waves are also
known as rays or particles.

Although many of these naval appli-
cations are paralleled or even exceeded
by the Army and the Air Force, the
use of electronics extends into the ac-
tivities of the Bureau of Ships, Bureau
of Aeronautics, Bureau of Ordnance,
training activities of the Bureau of
Personnel, and, on a small but expand-
ing scale, into the activities of the
Bureau of Medicine and Surgery.

The Navy today has many major
multi-million dollar laboratories and
test centers which are wholly or pri-
marily concerned with electronics.
Their work overlaps only because elec-
tronics affects every phase of naval
operations in such a way that so far
it has been impractical to establish a
single “Bureau of Electronics.” These
major laboratories and test centers in-
clude such installations as: The David
Taylor Model Basin near Washington,
D. C.; The Naval Research Laboratory
of the Office of Naval Research in Ana-
costia, D. C. and its annex on Chesa-

April, 1951

DISCUSSION of radio, radar,

Fig. 1. A radar-equipped PT boat.

Radio-electronies plays a vital role in all naval

operations. Vast laboratories work night and day

to keep the U. S. Navy ahead in such developments.

peake Bay; The Naval Ordnance Lab-
oratory in White Oak, Maryland, -for
the Bureau of Ordnance; The Special
Devices Laboratory of the Office of
Naval Research at Sands Point, Long
Island; The Underwater Sound Lab-
oratory of the Bureau of Ships and the
Office of Naval Research at New Lon-
don, Conn.; The Naval Air Develop-
ment Station at Johnsville, Pa.; The
Naval Air Test Center at Patuxent,
Maryland; The Naval Air Missile Test
Center at Point Mugu, California; The
Naval Ordnance Test Station at Inyo-
kern, California; and The Navy Elec-
tronics Laboratory of the Bureau of
Ships at San Diego, California.

The staffs of these laboratories,

which are made up of both naval and
civil service personnel, range from a
few hundred to several thousand em-
ployees. In addition, this force is
backed up by other activities in com-
mon with other defense services and
the large laboratories of the National
Advisory Committee on Aeronautics,
such as the Ames Aeronautical Lab-
oratory at Moffett Field, California.
Their work is further reinforced by
contracts and subcontracts for re-
search, development, and production
which are awarded to various indus-
trial firms, universities, and laborato-
ries in the United States. University
contracts may cover strictly naval re-
search problems or may be awarded

Fig. 2. A naval communication room at the Cheltenham, Maryland, Naval Radio Station.
In this installation both manual equipment and the newer radioteletype units are used.

www.americanradiohistorv.com
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Fig. 3. Radar equipment in operation at the Naval Research Lab.

in conjunction with the parallel re-
quirements and interests of ‘the other
defense services.

This research program also reaches
into such activities as those of the Ra-
dio Technical Committee for Aeronau-
tics, the Air Navigation Development
Board, the Research and Development
Board, and the Radio Technical Com-
mittee for the Marine Services, etc.,
all of which are primarily civilian in
nature.

Although the United States is sin-
gularly blessed in having a vast pro-
duction potential, the Armed Services
have not left their development pro-
grams to chance. Hundreds of mil-
lions of dollars have been spent in the
past five years on research, develop-
ment, and the production of proto-
types.

Those who were familiar with the
Navy electronics organization during
World War II will find that the Navy's
dominant electronics organization, the

Fig. 5. The loran timing sequences.
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Fig. 4.

Bureau of Ships, has continued to oper-
ate more or less intact although with a
skeleton force. There have been prac-
tically no changes in the code organ-
ization setup other than those neces-
sary to take care of new developments.
The Bureaus of Aeronautics and Ord-
nance have likewise developed pro-
grams to take care of the electronics
requirements of their particular
branches. The small wartime Office of
Patents and Inventions and the subse-
quent Office of Research and Inven-
tions has been greatly expanded and is
currently operating under the designa-
tion of the Office of Naval Research
with a fine field laboratory of its own.
Electronics, originally confined to na-
val communications apparatus, has
now grown until it reaches into every
phase of naval activity. In addition to
its communications uses, electronics
now serves in the fields of navigation
and ordnance.

The advent of radar on naval ves-
sels, including several different types
which perform specialized tasks, has
skyrocketed the number of electron
tubes in operation aboard such craft.
This same condition also applies to air-
craft and submarines. During World
War II, the average submarine carried
equipment using considerably more
than 500 electronic tubes, but today
that number has been increased and
the range of the craft has been ex-

Fig. 6. The loran line of position.
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Loran receiver Indicator aboard a Coast Guard vessel.

panded as a result of improved and in-
creased radio, radar, and sonar equip-
ment aboard such vessels.

Fig. 1 is an example of the use of
radar equipment aboard even the
smallest naval craft. Visible on top of
the mast is the “thinking cap” of the
PT boat. This so-called “Radome”
bulb houses the antenna of the radar
set aboard the vessel. Radar has
proven invaluable to the hard-hitting
PT boats because they operate chiefly
under the cover of darkness. Under
such conditions, radar’s electronic eye
pierces this Stygian gloom for a hori-
zon and indicates targets as to direc-
tion and distance, in addition to pro-
viding warning of navigational haz-
ards. When a PT boat operates against
a large enemy vessel, it enjoys the ad-
vantage in that the larger ship yields
a much stronger indication on the PT’s
radar screen and for a greater distance
than the PT registers on the larger
ship’s screens. The PT because of its
smaller dimensions and because it is
fabricated of wood has poorer reflec-
tive properties and is, therefore, harder
to pick up on the radar screen of the
enemy vessel.

Many devices, usually considered as
“land-based,” have now been adapted
to aircraft and seagoing uses. One
such unit is the radioteletype. Fig. 2
shows a battery of radio apparatus and
the radioteletypes used in naval com-
munications. The Navy has adapted
teletype to radio operation and has pro-
duced a workable combination which
eliminates the need for an operator to
decode a series of dots and dashes. The
unit is an ordinary teletype which is
connected by means of a converter to
the radio transmitting and receiving
apparatus. When receiving, the con-
verter changes radio impulses into
electrical energy which actuates the
teletype. The transmitting process is
identical. The unit has a gross speed
of 60 words-per-minute as compared
with 25 words-per-minute for fast ra-
diotelegraphy. Radioteletype was first
used under combat conditions during
World War II at Iwo Jima and later
proved itself at Okinawa and during
the air strikes against the Japanese
mainland. It is widely used now and,
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for example, when the President of the
United States travels on a naval ves-
sel, radioteletype is used to maintain
constant contact with his office in
Washington.

Fig. 3 shows one of the many types
of radar installations likely to be en-
countered on naval vessels. More com-
pact versions have been developed for
use on submarines and in aircraft. De-
veloped independently by American,
British, French, and German scientists
during the decade preceding World
War II, the refinement of radar equip-
ment received its greatest impetus
upon the opening of hostilities. First
used in the detection of surface objects
in the near distance and under condi-
tions of poor visibility, radar’s range
and versatility was extended to provide
long range detection of airborne as
well as surface objects, improve accu-
racy in fire control, provide safety in
navigation, and facilitate the identifi-
cation of distant and unrecognizable
planes and ships. Present day equip-
ment is now practically foolproof.

Figs. 4, 5, and 6 show a loran in-
stallation (LOng-RAnge-Navigation)
which developed as an offshoot of radar
for sea and air navigation. Kept un-
der wraps during World War II, it was
declassified after the war to permit its
use by merchant marine vessels and
civilian aircraft. The Coast Guard
operates the necessary land stations
required for its use. Fig. 4 shows a
navigating officer aboard ship operat-
ing a loran receiver-indicator to obtain
data regarding the position of his ves-
sel. Fig. 5 illustrates the principle of
operation of the device. Two stations
in the prewar 160 meter radio amateur
band transmit in such a manner that
the master station (the one which ini-
tiates the pulsing event) actuates and
is followed by a pulse transmission (40
microseconds later) by another station
(called the slave station) which may
be as much as 300 miles distant. There
can only be one place within the radio
receiving range of about 600 miles
ground wave or 1400 miles skywave
where a predetermined time difference
in reception of those two pulses will
exist. By reference to a loran-type of
map, a line of position can be deter-

Fig. 8.
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K v.hi. direction finder on an aircraft carrier deck.

Ll ﬁ.‘& xz!
Fig. 7. The atomic shock wave. A few seconds after the “Able Day” bomb exploded
at Bikini, a camera in the tower on the atoll recorded the atomic pressure wave thusly.

mined for that pair of stations whose
signals arrive with that specified time
difference. With this arrangement,
the location of a ship can be pin-
pointed to within a quarter of a mile.
The use of low frequencies and high
intermittent pulsed power makes re-
ception of the loran signals possible for
hundreds of miles. By picking up an-
other pair of stations (the slave station
for one pair can also serve as the mas-
ter station with respect to a station
beyond it) another loran line of posi-
tion can be provided so as to give an-
other positional reference line. This
second line can then intersect with the
one plotted for the first pair of sta-
tions. If a third pair of stations can
be received, the location of the ship
can be determined beyond doubt. Many
pairs of loran stations can utilize the
same frequency channel by using dif-
ferent pulse repetition rates. In this
way only one pair of pulses will show
up as stationary ones for a particular
group selection when viewed on the
cathode-ray tube indicator. Fig. 5
shows how this information looks on
the cathode-ray tube indicator. By se-
lecting increasingly faster sweep rates
for the CR tube of the receiver-indi-
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Fig. 9. Typical radio compartment in a Navy PBY patrol bomber.

cator, the two pulses (master and
slave) are measured first coarsely and
then minutely down to the last micro-
second difference of the time of ar-
rival. The received pulses are first
lined up on their respective pedestals.
The master pulse is made to stop on
the stationary pedestal either at the
left end or the beginning. The slave
pulse is then similarly lined up on the
adjustable pedestal by means of an
electronic knob control. The unit is
then switched to a faster sweep of the
tube to magnify the two pulses in ques-
tion. The amplitude of one is increased
or decreased as necessary so that one
is fully superimposed on the other.
When they merge to resemble a single
pulse without overlap, the time differ-
ence is read directly in microseconds
on a veeder counter. By knowing which
pair of stations was used (shown on
the station selector switch), for exam-
ple, Pair 2, and the time difference
(as shown on the veeder counter),
for example, 1220 microseconds, the
ship’s line of position may be estab-
lished by referring to loran line of po-
sition 2-1220 on the map. Experienced
personnel can take such a reading in a
matter of seconds. They can also per-
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Fig. 10. A simple type viewer used by
signalmen to read messages sent with
the otherwise invisible infrared light.

form this operation continuously or as
often as required.

Fig. 7 portrays one of the greatest
and most important applications of
electronics in warfare—the atomic
bomb. This weapon represents new
frontiers in electronics since every step
of the bomb’s development as well as
its control involves the use of elec-
tronic apparatus and techniques.

One heavy utilization of electronics
is peculiar to the Navy. That is in the
field of underwater sound detection,
known as sonar. Sonar utilizes both
audible (sonics) and inaudible sound
(supersonics), chiefly the latter. This
sonar. equipment is used to detect sub-
marines and surface vessels by means
of the sound waves they set up in-the
water. It is the submarine’s most use-
ful electronic device when it is sub-
merged. A fathometer is also con-
sidered a sonar device but this equip-
ment operates only in a vertical plane.
Sonar is comparable to radar inas-
much as it sends out a pulse and waits
for the pulse to return before sending
out further pulses. The time taken
for the pulse to travel to its target and
return is calculated and calibrated on
an indicating dial in terms of distance.
This is approximately 5000 feet-per-
second with corrections for sea water

density, salinity, and temperature.
Sonar is also used in a modified form
by aircraft in detecting submarines.

One example of this is the sonobuoy.
An airplane drops a sonobuoy into the
water where it floats on the surface
and releases a water-protected cable
terminating in a hydrophone (equiva-
lent of a waterproof microphone) into
the water for a depth of several feet.
The sounds picked up by the hydro-
phone modulate a radio transmitter in
the sonobuoy which, in turn, radiates
the information from the sonobuoy an-
tenna. This signal is picked up like ra-
diotelephone signals by aircraft within
a horizon of range.

The basic components of a shipboard
sonar system include a driver unit to
produce the sound signal to be trans-
mitted, a projector to transmit the sig-
nal to the water and pick up the sound
signals from the sea, a receiver-ampli-
fier which amplifies these signals, and
indicating equipment which gives the
range of the target which reflected the
outgoing signals. The bearing of such

signals is determined by rotating the -

projector back and forth for maximum
indication. A dome protects the pro-
jector and prevents water noise. Re-
tracting gear hoists and lowers the
projector as well as trains or rotates
it in order to determine the direction
of the sound. The receiver-amplifier,
the indicating equipment, and controls
are grouped together in an assembly
called the ‘“stack” which is located
near the maneuvering controls of the
vessel. Auxiliary equipment such as
the BDI (bearing deviation indicator)
and the attack plotter facilitate the
use of sonar information in tactical ap-
plications. The driver is located close
to the projector and retracting gear in
order to keep the leads to the projector
short. It is remotely controlled from
the “stack.” The projector is, of
course, under water. When the pro-
jector is in operating position it ex-
tends beneath the keel of the vessel so
that the sound beams may be directed
in any horizontal direction without ob-
struction by the ship itself. Placing
the projector a substantial distance be-
low the keel helps to avoid interference

Fig. 11. A guided missile is launched at the pilotless aircraft base of Naval Air Mis-
sile Test Center, Point Mugu, Cal. Guided missiles are high on the research priority list.

www.americanradiohistorv.com

produced by the noises of the ship it-
self. The retracting gear, mounted on
a sea chest, is built into the hull of the
ship. It raises the dome into the sea
chest for protection when there is dan-
ger of damage by underwater obstruc-
tions or heavy seas. The motors for
operating the retracting gear can be
controlled from either the stack loca-
tion or from the lower sound room.
Extraordinary problems may arise
from the fact that the projector dome
protrudes below the vessel. Often sub-
merged objects or even large fish col-
lide with the dome, damaging it or put-
ing it entirely out of commission.
Other applications of electronic
equipment as used by the Navy in-
clude the radio gear carried by a Navy -
PBY patrol bomber of the Catalina
type. See Fig. 9. Such craft did effec-
tive work in rescuing pilots and crews
of other planes shot down or forced
into the sea by engine trouble. They
were also used to good advantage in
patrolling missions and in flashing ra-
dio intelligence to other naval units.
Fig. 8 is a high frequency direction
finder on an aircraft carrier. This
unit is used for locating the source of
high frequency radio transmissions. It

proved particularly useful in pinpoint-

ing the exact location of any subma-
rine using high frequencies to transmit
to other such craft. The information
picked up by this equipment is then
used to dispatch ships and aircraft to
the scene for appropriate action.

Fig. 11 is a photograph of the
“Loon,” one of the many guided mis-
siles whose operation is dependent on
electronics. The word “guided missile”
is replacing the term “pilotless. air-
craft.” It is an aircraft without a
human pilot whose functions have been
replaced by electronics. In addition to
not jeopardizing a human life, the
guided missile is faster in response
than human endurance and reaction
time would otherwise permit.

Fig. 10 shows a simple infrared unit
used for communication by means of
invisible light. Its ability to function
with light waves that are invisible to
the naked eye (electromagnetic fre-
quencies lower than 375,000,000 mega-
cycles) permits secret communication,
particularly at night. This technique
was used on most of the major fleet
units at the time of the Mariannas
campaign in World War II. Subse-
quently these units have been installed
on all surface ships of the active fleet.
Special filters and hoods have been de-
veloped to convert the standard Navy
blinker light into an invisible light.
These filters screen out all but the in-
frared component, thus the transmis-
sion is invisible to any observers except
those equipped with specially-designed
infrared receivers.

Technical officers and enlisted tech-
nicians in our modern Navy are receiv-
ing training and experience with all of
these diversified types of electronic
equipment. The training they are get-
ting would be virtually impossible to

(Continued on page 82)
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VERSATILE EQUIPMENT

Key To Good Recording

By
WILLIAM MILLER

General Recording Manager
Capitol Records, Inc.

Flexible recording studios and a variety of modern
cutting equipment characterize Capitol’s operation.

recording and dubbing operations

at the Hollywood recording stu-
dios of Capitol Records, Inc. Shown on
this month’s cover in Studio C with en-
gineer John Block at the controls, is
vivacious singing star Margaret Whit-
ing, as she records her song hits, “Over
and Over and Over” and “The Moon
Was Yellow.” Besides frequent record-
ing sessions, the popular gal singer,
who has won “Top Vocalist” awards
for the past five years since her disc
of “It Might As Well Be Spring” was
released, is heard twice weekly on a
network radio show with Jack Smith.

In explaining the versatility of all
the studios and equipment used on a
Capitol recording session, first, one of
the four available studios is selected by
agreement between the musical pro-
ducer and the recording department
manager, according to orchestra size,
whether it is vocal or instrumental,
etc. After an agreement is reached on
studio, type of pickup and placement
and over-all sound needed, the micro-
phones for the job are then picked
from the seven available types. In the
case of this particular Margaret Whit-
ing session, the Stephens MI-CIC mi-
crophone was chosen for its extreme
cleanness throughout the entire
range, and for its absence of “pops” on
certain letters such as “p” in the lower
frequencies.

All original recording is done on
Ampex tape machines. The studios are
equipped with four of the 200 series
(large, custom-built models) and three

FLEXIBILITY is the keynote of all

April. 1951

of the 300 series (small, broadcast
type). After the number has been re-
corded, the original tapes are intercut
according to the producer’s direction,
and a final “A” tape is placed on the
storage reel ready for dubbing. Since
Capitol produces a great part of its
catalogue on all three speeds, special
tapes must be assembled from the
originals with proper pauses or spac-
ing for the LP 33% r.p.m. sides, which
of course run from 12 to 26% minutes
for a single side.

The console, (see cover) one of the

Engineer John Kraus inspects an LP during
cutting process. Note automatic head lift-
ing mechanism at rear of cutting head pivot.

two custom-built for Capitol by Art
Davis of Cinema Engineering, has a
very desirable feature; i.e., eight of its
ten channels can be either hoosted or
attenuated nine db. at the high or low
end. This feature alone is one of the
most versatile aids in getting any de-
sired sound, and is extremely valuable
for music, vocals, or sound effects.

To the left of the console but not
shown are the eight channels of echo
which control the mixer output to the
speakers in one or both of the two
specially constructed echo chambers
located on the roof of the building.

(Continued on page 109)

General view of Capitol Record’s dubbing room No. 2 showing two Scully lathes tied
together (by means of the dural bar at rear of lathes) for producing two identical proc-
essing masters simultaneously. These machines normally produce LP’s and are equipped
with semi-automatic groove deepeners and automaiic head lift at master tail out.
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IV Receiver

Conversion

for Velocity
Modulation

By
M. A. HONNELL
and
M. D. PRINCE

Georgia Institute of Technology

By merely adding a single switch and a few wires any

electrostatic deflection type set can be converted.

LTHOUGH the operating prin-
ciples of television systems are

now well established, in the
early stages of the art a television sys-
tem was developed which operated
quite differently from those in use to-
day. Prior to the perfection of the
modern high-vacuum kinescope, the
early gas-filled version of the cathode-
ray tube was incapable of adequate
grid control. In view of this fundamen-
tal limitation, the idea was conceived
of operating the cathode-ray tube with
constant beam current and applying
the video voltage to the horizontal de-
flection circuit so that the picture in-
formation was supplied by changes in
the horizontal scanning velocity of the
fluorescent spot on the screen of the
cathode-ray tube. This deflection-mod-
ulation principle was first proposed by
Boris Rosing, a Russian teacher, in
1911, and a satisfactory working sys-
tem was demonstrated by the German
scientist, Von Ardenne, in 1931. Later,

in 1933, the British workers Bedford
and Puckle perfected an ingenious sys-
tem which utilized a combination of
deflection-modulation and intensity
modulation.! Following this period the
field of deflection-modulation lay dor-
mant; beam-intensity modulation had
proved more advantageous and was
developed to its present state of per-
fection. However, this field was re-
cently reopened when research by the
authors revealed that standard televi-
sion programs transmitted by commer-
cial stations could be reproduced with
unusual results by use of deflection-
modulation. A description of this work
and a basic analysis of the underlying
principles was presented to the 1950

1 Deflection-modulation is customarily referred
to_as “velocity modulation™ since the lateral
velocity of the scanning spot is modulated in the
horizontal direction. Unfortunately, however,
the term ‘‘velocity modulation™ has also gained
acceptance in an entirely different sense, as the
“velocity-modulated’ Kklystron tube. When used
with this latter meaning, it applies to the change
in velocily of the electrons in the electron beam
itself. such as would be produced by modulating
the second-anode voltage in a cathode-ray tube.

Fig. 2. An example of printed material as reproduced by (left} velocity modulation
as described in the text and (right) conventional intensity modulation techniques.

JEANETTE McSWA
MILLINERY ond DRESS S

1080 Peochiree Street, }

Betwees 118 sad 17 Streefy)
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Fig. 1. Live subjeact
reproduced by (left)
velocity modula-
tion and (top) by
conventional inten.
sity modulation.

National Convention of the Institute
of Radio Engineers. In this present ar-
ticle, the circuitry is described and re-
ceiver modifications are shown so that
the amateur experimenter can demon-
strate this deflection-modulation re-
production on his own television set.

This discussion is confined to the
consideration of an electrostatic-de-
flection receiver, although deflection-
modulation has also been demon-
strated in the laboratory using mag-
netic deflection. However, since the
high-voltage is usually obtained by fly-
back pulse rectification, the conversion
of a magnetic-deflection receiver is not
recommended. In a receiver employing
this type of power supply, any video
signal inserted in the deflection circuit
interacts with the anode voltage and
causes distortion of the picture raster.

The conversion of a National type
NC-TVTM electrostatic-deflection re-
ceiver will now be considered in detail.
The diagram shown in Fig. 3 illus-
trates the modifications which provide
deflection-modulation reproduction.
When the two-position switch 8, is in
position 1, the circuit operates in the
usual manner, in which case the video
signal is coupled from the video ampli-
fier Vs through coupling condenser Cx
to the cathode of the kinescope. It is
to be noted that in this receiver the
kinescope is cathode-driven.

When the switch is in position 2, the
receiver is converted to velocity modu-
lation reproduction. In this mode of
operation, the video signal is removed
from the kinescope circuit by opening
the video signal lead immediately to
the right of C:, and is then connected
to the horizontal-deflection amplifier
Vi through a small condenser C.. This

-adds the video signal to the saw-tooth

sweep voltage so that it is amplified
along with the normal horizontal sig-
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nal. Due to the amplification provided
by the sweep amplifier, a value of C.on
the order of 3 wpfd. provides ample
coupling between the video and deflec-
tion circuits. This value is not critical
and a capacitance of 1 to 10 ppufd. will
prove satisfactory. This capacitance
may be provided by twisting together
several inches of insulated wire.

Since the kinescope beam current is
ro longer modulated by the video sig-
nal some other reasons must be pro-
vided for blanking the kinescope spot
during the time required for retrace.
During the vertical retrace period the
spot is readily blanked by coupling the
vertical sweep signal from V,. through
C, into the kinescope cathode circuit.
A value of C» = 1000 ppfd. was found
satisfactory although the optimum
value depends upon the receiver and
can best be determined experimen-
tally. The horizontal retrace lines were
not objectionable so blanking was not
provided for them. If the capacitance
C, is omitted, the velocity-modulated
image will still be produced although
the vertical retrace lines will be vis-
ible.

It will now be instructive to consider
the magnitude of video signal required
to produce a deflection-modulated pic-
ture. Let us assume that the 7JP4
kinescope requires a peak-to-peak
voltage of 800 volts for full horizontal
deflection. Since a velocity-modulated
image is produced by spot excursions
on the order of one spot width, which
corresponds to approximately 1/1000
of the raster width, a video signal
voltage on the order of (800)/(1/1000)
= 0.8 volt on the deflection plates will
produce the desired image. If the de-
flection amplifier has a gain of 18, the
desired voltage on the deflection plates
is supplied by a voltage of 0.8/18 =
.044 volt on the grid circuit of the de-
flection amplifier.

By following the suggestions in this
article, the experimenter will find that
deflection modulation is capable of re-
producing printed material and line
drawings with acceptable legibility,
although it does not achieve the fine
contrast gradation produced by con-
ventional television systems. A con-
sideration of possible applications in-
dicates that deflection modulation may
offer some advantages for specific in-
dustrial and military applications due
to its unique presentation of the sub-
ject matter. Furthermore, the possi-
bility of circuit economy should be
considered, since the numerical exam-
ple worked out in a previous section
indicates that the required video sig-
nal is of such a small magnitude that
it could easily be obtained directly
from the video detector, thus eliminat-
ing the video amplifier in the receiver.

The preceding discussion naturally
suggests the possibility of combining
conventional beam modulation with
deflection modulation in a television
receiver. This type of presentation has
been investigated in the laboratory
and can easily be demonstrated on a
receiver of the type shown in Fig. 3.
This is accomplished by leaving the

April, 1931

video signal lead connected to the
kinescope circuit as in normal opera-
tion and at the same time coupling the
video signal through C. to the horizon-
tal deflection amplifier to produce the
velocity modulation. The images pro-
duced by this modified circuit exhibit
an outlining edge on one side of bright
objects and adds a crispness to the pic-
ture which seems to improve the ap-
parent resolution.

Deflection modulation is of further
importance from a standpoint of
standard receiver performance due to
the fact that stray capacitances may
exist in a conventional television re-
ceiver and produce some degree of
spurious deflection-modulation in com-
bination with the conventional pres-
entation. In other words, due to
faulty receiver design or failure of
component parts, an undesired deflec-
tion-modulation image may be super-
imposed on the regular television
picture, thus causing some positional

Fig. 3.

distortion and loss of contrast. This
type ol distortion may result in a halo
effect similar to that caused by over-
shoot in the video section, or by ghost
images caused by reflections and may
therefore be improperly diagnosed.

Research in the laboratories and by
the experimenter may reveal addi-
tional points of interest since the full
implications of the combination of de-
flection modulation with beam modula-
tion are not completely apparent at
this date.

The writers are grateful to the En-
gineering Experiment Station at
Georgia Tech for its financial support
of the investigation of deflection-mod-
ulation television systems.
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Circuit diagram showing modifications of an electrostatic deflection re-

ceiver required to provide deflection modulation reproduction. When switch S, is
in position 1, the receiver operates in the normal manner. When 8§, is in position

2, receiver is converted to deflection modulation reproduction.

The only changes

involved in converting the receiver are those connected directly with the switch.
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Newly-created Novice and Technician classes
of licenses open ham radio to more hobbyists.

ham regulations became a real-

ity on January 31, 1951 when the
FCC adopted the revised rules. The
proposal to revise the rules caused
much speculation and some contro-
versy in ham circles.

Probably of greatest interest to a
large number of prospective amateurs
are the provisions establishing the new
Novice and Technician classes of li-
censes. These new categories open the
field of ham radio to a large, new
group of operators. ’

On April 21, 1949 the FCC published
a notice of proposed changes in ama-
teur rules, an announcement which
was the cause of much comment, pro
and con. As a result of the widespread
interest, an informal conference at-
tended by interested parties was held
at the FCC offices on October 10 and
11, 1949.

Representing the organized ama-
teurs were delegates from ARRL,
NARC, and SARA. NARC and SARA,
in spite of widely divergent views,
resolved their differences and agreed
to support the League. There were a
great many comments on the various
proposals and the meeting was con-
cluded with a feeling that the rules, if
revised to remove objectionable fea-
tures, would have general support.

An amended set of proposals was
published by the FCC on November 16,
1949. The ARRL asked for an oral
argument on these new proposals and
this meeting was held on June 2, 1950,

3%

rl‘HE long-awaited changes in the

attended by NARC, SARA, ARRL, and
many of those who had appeared at
the previous meeting. Several points
were discussed at length including the
wording of Section 12.0 dealing with
basis and purpose, as well as the pro-
vision for a new class of license to be
known as “Amateur Extra Class.”

The revised regulations, as finally
adopted by the FCC, are summarized
below. Commissioners George Ster-
ling, W3DF, and Frieda Hennock dis-
sented in part with the wording of 12.0
and the provision for the Amateur Ex-
tra Class license, as well as the Com-
mission’s failure to provide for greater
use of NBFM in the phone bands.

These new rules became effective
March 1, 1951 except as noted. A brief
outline of the major provisions of the
new regulation is given below:

12.0 Basis and Purpose. These rules
and regulations are designed to pro-
vide an Amateur Radio Service having
a fundamental purpose as expressed in
the following principles:

(a) Recognition and enhancement of
the value of the amateur service to the
public as a voluntary noncommercial
communication service, particularly
with respect to providing emergency
communications.

(b) Continuation and extension of
the amateur’s proven ability to con-
tribute to the advancement of the ra-
dio art.

(¢) Encouragement and improve-
ment of the amateur radio service
through rules which provide for ad-
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NEW ECC HAM RULES

By
RAY FRANK, W9JU

Associate Editor
RADIO & TELEVISION NEWS

vancing skills in both the communica-
tion and technical phases of the art.

(d) Expansion of the existing reser-
voir within the amateur radio service
of trained operators, technicians, and
electronics experts.

(e) Continuation and extension of
the amateur’s unique ability to en-
hance international goodwill.

License Classes Revised

The following revisions were made
in the license classifications.

Amateur Extra Class—Available
Jan. 1, 1952,

Advanced Class—(Previously Class
A). No new Advanced Class licenses
will be issued after Dec. 31, 1952.

General Class— (Previously Class
B). Effective March 1, 1951.

Conditional Class—(Previously Class
C). Effective March 1, 1951.

Technician Class—Effective July 1,
1951.

Novice Class—Effective July 1, 1951.

Classes and Privileges

The new classifications and the priv-
ileges accorded each class of operation
are as follows:

Amateur Extra Class: All authorized
amateur privileges including such ad-
ditional privileges in both communica-
tion and technical phases of the art
which the Commission may consider as
appropriately limited to holders of this
class of license. .

Advanced Class: All amateur privi-
leges except those which may be re-
served to holders of the Amateur Ex-
tra Class license. .

General and Conditional Classes: All
authorized amateur privileges except
the use of radiotelephony on the fre-
quency bands 3800 to 4000 kilocycles,
and 14,200 to 14,300 kilocycles, and ex-
cept those which may be reserved to
holders of the Amateur Extra Class
license.

Technician Class: All authorized
amateur privileges in the amateur fre-
quency bands above 220 megacycles.

Novice Class: Those amateur privi-
leges as designated and limited as fol-
lows: The d.c. plate power input to the
vacuum tube or tubes supplying power
to the antenna shall not exceed 75
watts, crystal-controlled, on the fol-
lowing frequency bands: 3700 to 3750
kilocycles, and 26.960 to 27.230 mc. ra-
diotelegraphy using only type Al emis-
sion. 145 to 147 megacycles, radio-
telegraphy or radiotelephony using any
type of emission except pulsed emis-
sions and type B emission.

An amateur operator license, except

(Continued on page 111)
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By

JOHN GORT
Engineer, Station KWOA

Complete construction details on a practical unit

which may be operated by lagmen withont license.

development was given a real

impetus because of the restric-
tions on radio communications that
were in effect during World War II.

The system described in this article
was developed for a church whose
membership included a large number
of persons who were unable to attend
services due to illness or the infirmi-
ties of old age. Originally these people
were served over telephone company
lines which were connected from the
public address system in the church to
the various homes. When the tele-
phone company put all their cables un-
derground and no longer wanted to
carry this high audio level material
through these cables, it was necessary
for the church to seek some other
means of transmitting the services to
the shut-ins.

When the author was approached by
the church committee, various solu-
tions to their problem were considered
and discarded. A short-wave trans-
mitter would require the services of a
licensed engineer whenever the sta-
tion was on the air. Citizens Radio
service equipment is still in the experi-
mental stage and would, in addition,
require a separate high frequency re-
ceiver in each of the homes. This re-
quirement would place an unneces-
sarily heavy financial burden on the
church’s shut-in members, most of
whom were in the low-income bracket
and not in a position to make such an
investment.

After considering and rejecting these
ideas, it was decided to try carrier cur-
rent transmission. To test the prac-
ticality of such a scheme a “haywire”
experimental unit was built using a
6L6 modulated oscillator, modulated
by a pair of 6V6'’s, push-pull driven by
a 6SJ1T.

A check of reception
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CARRIER current transmission

in various

Over-all view of the home-
built carrier current trans-
mitter. The unit uses 5U4’s
to eliminate a two-step
operation in putting the
transmitter into service.

places in the different homes led us
to believe that such a plan was feasible
and work was begun on a permanent
unit. The unit is a m.o.p.a. using a
6L6 as a crystal-controlled oscillator,
driving push-pull 807's in the r.f. final.
These are modulated by a pair of 6L6’s
which are driven by a 6C5. A 6J5 is
used as the audio input. This unit
gives a coverage of about one-half mile
radius.

Perhaps at this time a resumé of
FCC rules and regulations pertaining
to carrier current equipment would be
in order.

“SEC. 15.2. Apparatus excepted
from requirements of other rules. With
respect to any apparatus which gen-
erates a radio frequency electromag-
netic field functionally utilizing a small
part of such field in the operation of
associated apparatus not physically
connected thereto and at a distance
not greater than 157,000/f... feet (or
A/27) the existing rules and regula-
tions of the Commission shall not be
applicable, provided:

“(a) That such apparatus shall be
operated with the minimum power pos-
sible to accomplish the desired pur-
pose.

“(b) That the best engineering prin-
ciples shall be utilized in the genera-
tion of radio frequency currents so as
to guard against interference to estab-
lished radio services, particularly on
the fundamental and harmonic fre-
quencies.

“¢¢) That in any event the total
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electromagnetic field produced at any

point a distance of 157,000/f... feet
(or A/27) from the apparatus shall not
exceed 15 microvolts per meter.

“(d) That the apparatus shall con-
form to such engineering standards as
may from time to time be promulgated
by the Commission.

“SEC. 15.3. Exceptions: interference
to radio reception. The provisions of
sections 15.1 and 15.2 shall not be con-
strued to apply to any apparatus which
causes interference to radio reception.”

As can be seen from the formula,
157,000/f:.. feet, the lower the work-
ing frequency the greater the distance
for a level of 15 uv./m., which of course
would allow greater power output. In
this respect the 200 kec. to 400 ke. band
would allow the greatest coverage.
However, in this instance that would
require separate receivers or low fre-
quency converters in all the homes. To
avoid this expense, the broadcast band
was chosen. Our choice was 690 kec.
as there were no stations operating at
this frequency anywhere in the vicin-
ity. A radio log of stations is a big
help in setting up the spot on the dial.

The problem of carrier current trans-
mission breaks down into three sepa-
rate problems.

1. Frequency stability and the mat-
ter of not exceeding the permissible
power output level of 15 uv./m.

2. Coupling r.f. energy into the line.

3. Line attenuation and coupling.

In building the transmitter it is best
to start with the power supply. As
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can be seen from the schematic (Fig.
1), separate high voltage and filament
transformers are used. There is no
special reason for this except that
these electrostatically-shielded trans-
formers were available on the surplus
market. For good regulation, a choke
input filter system was chosen. An 8
ufd. electrolytic condenser could have
been used, however we chose oil-filled
units in order to reduce the possibility
of breakdown.

Due to the high current drain and in
order to eliminate the need for a sepa-
rate transformer for the 866A’s (there
is another reason we will go into
later), two 5U4G’s are being used in
parallel. One tube can be used but
that works the tube at about maxi-
mum ratings and an approximate 10
volt drop in the output voltage results.

The audio circuit is straightforward

and should give no trouble. On the in-
put we tried using an electrostatically-
shielded line to the grid transformer
and got a terrific hum that had us
baffled until we removed the trans-
former and used the circuit of Fig. 1.

The reasons for the 2.5 mh. r.f.
choke in the grid of the 6J5 is to re-
duce r.f. pickup due to the r.f. field
around the transmitter. The line from
the public address system in the
church is isolated from the equipment
by an isolation transformer.

The circuits shown do not include a
volume compressor. However, a sim-
ple volume compressor, as described in
the article “An Electronic Loss Com-
pressor” (November 1950 issue) would
be advantageous. The 807's were
chosen because they didn’t require neu-
tralization, operating push-pull to
eliminate the 2nd harmonic.

Fig. 1. Complete circuit diagram of the carrier current transmitter unit.

L3
cs

-

RFC3

6C5

VI V2 VIV4 VS V6 VT

I ECCEEER.

T
Ac, gl

Cis

L‘f

i g‘ 6 N0
:1.‘1: Al V8 v;

R,—20,000 ohm, 2 w. res.

Ry—50,000 ohm, 1 w. res.

Ry—20,000 ohm, 1 w. res.

R—15,000 ohm, 10 w. wirewound res.

R;—1 megohm pot

Re—1500 ohm, 1 w. res.

R:—220,000 ohm, V5 w. res.

Rg——1 megohm, VY5 w. res.

Ry—1000 ohm, 1 w. res.

Ryy—47,000 ohm, V5 w. res.

R11—20,000 ohm, 25 w. wirewound res.

Ry»—250 ohm, 10 w. wirewound res.

Ry—2000 ohm, 10 w. wirewound res.

C,, Ca, C;;—.01 pfd., 600 v. cond.

Cy, Co—250 ppfd. var. cond. (Johnson Type
250 H1s)

Cs, C;—.002 ufd., 2500 v. mica cond.

Ce—200 pufd., 1500 v. mica cond.

ng_—24)4 unufd. var. cond. (Johnson Type 250

20

Cy—25 pfd., 25 v. elec. cond. ’

Ciyo, C1a—8 ufd., 450 v. elec. cond.

Cyo—10 pfd., 25 v. elec. cond.

Cy14—10 ufd., 50 v. elec. cond.

Cis, C1—8 ufd., 600 v. oil-filled cond.

S1—D.pis.t. sw.

PL—60 ma. #48 pilot lamp

RFC,, RFC,, RFC,—2.5 mh. r.f. choke

RFC,—2.5 1-h., 250 ma. r.f. choke

JI,AJ":I)JB, J,—Closed circuit jack (Mallory
2

Ty—Interstage trans., single or p.p. pri. to p.p.
grids, 3:1 over-all ratio (Thordarson
T20419) -

To—Mod. trans., p.p. 6L6’s, 6600 ohm pri. to
4000 ohm load (Thordarson T21M54)

To—Fil. trans., 5 v. @ 6 amps.; 6.3 v. @ 6
amps.

T,—Plate trans. 380-0-380 v. @ 305 ma.

C}Il, CH.,—4.2 hy., 300 ma. filter choke

Li—60 t. #22 en. closewound on 3Y5” form

Le—60 t. #22 en. closewound on 3Y3"” form,
half on each side and spaced V" from L

Ly—60 t. #18 en. closewound on 3Y3” form,
center-tapped

L,—Output link of #18 rubber covered wire,
over center of Ly (See text) .

1—Crystal for operating freq. (Sce text)

Vi, Vo, V+—6L6 tube

Vo Vo807 tube

V,—6J5 tube

V:—6C5 tube Vs, Vo—5U4 tube
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The 60 ma. #48 bulb in series with
the crystal is to keep excessive cur-
rents from damaging the crystal since
the bulb will burn out before the crys-
tal is damaged. :

The jack in the cathode of the oscil-
lator is used to measure total stage
currents which should read about 15
ma. at resonance. The oscillator tank
coil consists of 60 turns of #22 enamel
wire. No buffer stage is used but its
use would increase the stability of the
oscillator. The grid windings for the
807’s are split, one half on each side of
the oscillator tank, center-tapped, with
the center tap grounded through a 2.5
mh. choke and a 20,000 ohm resistor.
Here again a jack is provided for
measuring the grid drive, which should
be about 5 ma. at resonance. Bias on
the 807’s should be about —90 volts.

All windings are on 3% inch card-
board forms. We used quart ice cream
cartons which worked very well. They
should be varnished or shellacked a
couple of times before using. To pre-
vent interaction between coils, they
should be mounted at right angles.
However, due to the small space avail-
able, we mounted ours vertically and
put a metal shield between the oscil-
lator tank and the 807’s and final tank.

The final tank is 60 turns of #18
enamel wire closewound, with 30 turns
on each side of the center tap. The
coupling link (L, in Fig. 1) to the 115
volt line is a few turns of rubber cov-
ered wire wound around the center of
the coil which is the ‘““cold” part of the
coil. The exact number of turns de-
pends on the 115 volt house circuit and
the correct coupling will have to be
found by experiment.

The jack in the plate circuit is used
when measuring plate current and
checking circuit resonance. The meter
should read about 27 ma. at resonance.
By using jacks in different circuits
only one meter is needed. This may
be mounted on the outside of the cabi-
net and used to tune the final. A
d.p.d.t. polarity-reversing switch is
used when measuring the current in
the grids to the 807's as the polarity is
reversed there. As grid leak bias is
used, a lack of excitation voltage from
the oscillator produces no grid current
or voltage for the 807’s.

The reader may wonder. why fixed
condensers were used in the final tank
and how the tank can be tuned to reso-
nance. The coupling of r.f. energy to
the line can be accomplished in differ-
ent ways. Fixed condensers can be
used. Experiments with different sizes
of condensers will be necessary to de-
termine the correct size as the capacity
required will depend on the frequency
chosen, the line load, etc.

Various methods of coupling to the
line are shown in Fig. 2. In all cases
C, serves to isolate and tune the line
circuit. L, should be tapped, or ‘the
number of turns varied by experiment,
in order that the coil can be correctly
tuned to the line. Due to changing line
loads, we are using a different method
which will be discussed later. Perhaps
it should be mentioned here that.it is
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illegal to couple to the line side of the
meter. It is only permissible to couple
to the load side of the meter. The
electric meter is a shunt to the r.f.
energy but that cannot be avoided. To
avoid the shunting effect of the lighting
and power load across the line a paral-
lel-tuned circuit (L.-C: in Fig. 2C) is
connected in series with the load side
of the line.

No exact specifications can be given
for the coil L. as it will be necessary to
wind this coil with wire heavy enough
to carry the entire load. The needed
inductance will also be determined to
some extent by the transmitter fre-
quency.

In most cases there is a relatively
low voltage developed across this cir-
cuit so the condenser C. (Fig. 2C) may
be of the ordinary broadcast receiver
type.

Due to the changing line loads from
day-to-day and night-to-day, we de-
cided to couple one side of the link to
the 115 volt line and the other side
through a variable condenser (C; in
Fig. 1). In this way it was possible to
compensate for the differences in the
line load and at the same time tune
the final tank by varying the reflected
load. A variable condenser could have
been used in the final tank circuit but
such an application would require the
use of a high voltage variable compo-
nent and add an unnecessary tuning
operation.

The second harmonic (1380 kc.) was
strong enough to be troublesome so a
series-tuned wave trap tuned to this
frequency is used. It is connected from
the 115 volt line side of the variable
coupling condenser to neutral or
ground. It is not shown in the dia-
gram as it isn’t required in all cases.

Our original plan called for the
transmitter to be installed in the
church. This idea was abandoned,
however, due to the shunt effect of the
lighting circuits and motors operating
in the church. Since the church was
located at some distance from the
homes of those who would receive the
transmission, it was decided to locate
the transmitter in a more centrally lo-
cated private home and run a remote
line from the church p.a. system to the
r.f. unit. This line must be balancad
and an isolating transformer, the tele-
phone company calls them repeating
coils, should be used. For the protec-
tion of the equipment, lightning ar-
resters should be used.

In order to tune the unit the 0-200
ma. meter is left in the final stage and
a shaft on an insulated coupling is
brought outside the cabinet so the op-
erator can tune the final for reso-
nance by noting the readings on the
meter.

Now for the additional reason for
not using 866A’s. As these units were
designed to be used in private homes
and were to be operated by persons
with no specialized knowledge of elec-
tronics, the requirement of a time de-
lay between the application of the fila-
ment voltage and the high voltage had
to be considered. Rather than entrust
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Over-all view of the transmitier with cabinet removed to show constructisn details.

this two-step operation to inexperi-
enced persons we chose 5U4’s which
don’t require the time delay.

The transmitter cabinet was con-
structed of plywood. Openings were
left in the top and on the sides to
permit ventilation. These openings
were covered by % inch mesh screen
to keep inquisitive fingers out of the
“innards”. The door is hinged and
equipped with a lock to prevent un-
authorized access to the transmitter.

In the matter of line attenuation and
coupling it should be realized that at-
tenuation occurs in any line and that
there is a tremendous loss in the trans-
fer of r.f. energy in a power trans-
former designed for the power fre-
quencies. If condensers could be used
between the primary and secondary
terminals of the transformer, the r.f.
would have a low resistance path. This
is done on some power lines to permit
communication by linemen and in such
cases it works very well. In our case
this technique was not practical. When
we hit a “dead spot” where the signal
level was too low to work, we installed
an outdoor long-wire antenna in paral-
lel with the power lines feeding the
house and carrying the r.f. energy we
wanted. This increased the signal
pickup at the receiver to a satisfactory
level.

The mechanical arrangement of
parts can be clearly seen in the photo-
graphs. The reader should note the
interstage shield between the oscilla-
tor tube and tank coil and the r.f. final.

The transmitter is built on two 7x
17x3 inch chassis. The lower chassis
carries the power supply and audio
stages. The upper chassis houses the
r.f. stages and the modulator stage. As
shown in the photograph, two separate
cables connect the two chassis. The
larger of the two cables carries the
power and filament wires while the
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other cable is the shielded lead from
the driver transformer on the lower
chassis to the grids of the 61.6 modula-
tors on the top chassis.

Taning Up

Insert the plug of the milliammeter
into J, and tune for minimum reading.
(Continued on page 124)

Fig. 2. Three methods for coupling the
transmitter unit to the line. See text for ex-
planation on proper use of these couplings.
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SATURABLE REACTORY

By

Core saturation, normally an nndesirable characteristic,

is used to control the performance of electrical devices.

applications is undesirable, pro-
vides a key to the solution of a
number of industrial electronics prob-
lems. These solutions utilize the fact
that when the iron core of a coil be-
comes saturated, the inductive reac-

CORE saturation, which in many
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Fig. 1. Winding arrangement of the satur.
able reactor. The inductive reactance of
the a.c. winding can be controlled by vary-
ing the current through the d.c. winding.
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Fig. 2. Light dimming control. When the
current through the d.c. winding is de-
creased the core becomes less saturated.
The resultant increase of reactance of the
a.c. winding causes the lamps to dim.

tance decreases. The physical structure
of a saturable core reactor is illus-
trated in Fig. 1. The inductance, and
consequently the reactance, of the a.c.
winding depends upon the degree of
core saturation. The degree of satura-
tion, in turn, depends upon the value
of current flow through the d.c. wind-
ing. Thus, by varying the d.c. current,
the inductive reactance of the a.c.
winding can be controlled.

Fig. 3. Wiring diagram showing how a saturable reactor is used circuit-wise to

maintain a constant temperature in

an industrial-type electric furnace unit.
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Fig. 2 shows a diagram in which a
saturable reactor is used as a light-
dimming control. This type of circuit
is often used in theaters and audito-
riums. When the value of the variable
resistor R is increased, a smaller value
of current flows through the d.c. wind-
ing of the saturable reactor. The de-
creased current lessens the degree of
core saturation and increases the reac-
tance of the a.c. winding. The greater
reactance limits the current flow
through the lamps, causing them to
dim.

Another application of the satura-
ble reactor is illustrated in Fig. 3.
This circuit is designed to maintain a
constant temperature in an electric
furnace. The heating element of the
furnace is connected in series with the
a.c. winding of the reactor. The volt-
age across the heating element is
therefore equal to the line voltage
minus the drop across the a.c. winding.
The d.c. winding of the reactor is con-
nected in the plate circuit of the thyra-
tron. The degree of core saturation is
therefore dependent upon the current
flow through the thyratron. The grid
voltage of the thyratron consists of the
voltage across R, in series with the
voltage across R,. R, tends to make the
thyratron grid more Ppositive, and R:
tends to make it negative. The grid of
V. receives its bias from a thermocou-
ple located in the furnace.

If the temperature of the furnace
should tend to drop, the voltage of the
thermocouple (bias of V,) would de-
crease. As the bias decreases, V, draws
more current and the voltage drop
across R, increases. R: then supplies a
greater positive potential to the thyra-
tron grid. The-increased current of the
thyratron, passing through the d.c.
winding of the reactor, increases the
degree of core saturation. When the
core becomes more saturated, the re-
actance of the a.c. winding decreases.
The smaller voltage drop across the
a.c. winding leaves a greater voltage
across the heating element so that the
furnace temperature is raised to its
original value.

If the voltage across the heating ele-
ment should tend to increase exces-
sively, transformer T, would apply a
greater voltage to rectifier V.. The re-
sultant increase of voltage across E.
makes the thyratron grid more nega-
tive. The thyratron now draws less
current through the d.c. winding, and
the core becomes less saturated. The
reactance of the a.c. winding increases
and reduces the voltage across the
heating element to its original value.
(Continued on page 120)
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By
JOHN T. FRYE

Here, in one article. are presented all the practical
uses for t‘rystql probes in radio and TV servicing.

gadget that would give you ten
more miles to the gallon when

used on your car; wash the dinner
dishes in half the usual time if hooked
to the kitchen sink; and, when fastened
to your TV set, expand your 12% " pic-
ture to three-by-four feet. You would
eagerly snap up such a bargain that
enabled you to obtain so much extra
benefit from equipment you already
owned, wouldn't you? Yet a surpris-
ing number of technicians fail to take
advantage of an inexpensive little ap-
paratus that will perform equal aid-
ing-and-abetting miracles when em-
ployed with standard service instru-
ments now sitting on their benches.
I refer to the crystal diode probe.
The technician who builds or buys a
couple of crystal probes like the ones
pictured and learns how to use them
will quickly discover that the useful-
ness of his v.t.v.m., v-o-m, scope, and
service amplifier has been multiplied
many times; and he will be able to do
things with these familiar instruments
that he never dreamed possible before.
~ Let’s consider an example. Suppose
a probe having a circuit similar to Fig.
1 is obtained. This particular crystal
probe is designed to be used with a
v.t.v.m. Condenser C, bars the passage
of d.c. and allows only a.c. to appear
across the germanium crystal. This
crystal, being a rectifying device, acts
as a short circuit for one-half of any
alternating current wave appearing
across it but presents a high resistance
to the other half. As a result, the
voltage appearing across the crystal
is in the pulsating form shown in Fig.
2B. This is simply the positive peaks
of the waveform of Fig. 24, and it con-

SUPPOSE someone offered you a
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sists of pulsating direct current. The
resistor R, in connection with the
usual ten megohm resistance of the

- ~ SMELO_ | .

h ol 5 MEG :
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Fig. 1. Diagram of crystal probe designed
for use with a vacuum tube voltmeter.

v.t.v.m., serves as a voltage divider so
that only approximately .707 of this
peak voltage actually appears at the
input of the vacuum-tube voltmeter.
The distributed capacity of the cable,
together with the filtering action of
R, serves to smooth out the pulses of
current and delivers a steady d.c. volt-
age to the v.t.v.m. The end result is
that the d.c. scales of the v.t.v.m. will
now indicate the r.m.s. values of the
r.f. voltages presented to the crystal
probe.

Such a probe will measure alternat-
ing current frequencies up to 200 meg-
acycles with an accuracy of plus or
minus ten per-cent. Its input capacity
is only 3.5 upfd., and the a.c. input re-
sistance is % megohm at 500 kc., 150,-
000 ohms at 10 megacycles, and 25,000
ohms at 100 megacycles. This means
that the probe can be applied to cir-
cuits carrying r.f. currents with a
minimum of “loading” or detuning.

The first thing you can do with such
a probe and your v.t.v.m. is use all of
the point-to-point “gain” information
given in modern service manuals. Be-
fore, you could only measure the gain
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Comparative size of a
probe built by author
and one of the commer-
cially-available units.
Many home-constructors
have difficulty in turn-
ing out compact units
although others with
elaborate workshops
can easily duplicate
the commercial unit.

of the audio stages with your v.t.v.m.;
but now, employing the crystal probe,
you can actually measure and com-
pare the r.f. voltage on the grid of a
tube with that present on the plate.
This ability to compare the actual gain
of a receiver stage with the normal
gain given in the service manuals is of
invaluable aid when trying to run
down the cause of poor sensitivity in
a receiver.

Another important check that can
quickly be made is on the operation of
the oscillator. To make such a check
with a crystal probe you do not ac-
tually have to touch the probe to the
“hot” portions of the oscillator circuit.
It is sufficient merely to bring the
probe near the stator of the oscillator
tuning condenser, for if the oscillator
is operating, enough r.f. can be picked
up in this fashion to get a substantial
reading on the meter. This method
causes no detuning of the oscillator
and usually can be performed without

Fig. 2. Waveforms of probe shown in Fig. 1.
+ Q
>
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+
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Disassembled view of “Klipzon’ probz showing how compactness is achieved. The
rectcngular piece of foil in the final azsembly is folded around the unit for shielding.

b OISTRIBUTED
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T.V. M.
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Fig. 3. Wiring arrangement used to check
*Q"”. As mentioned in the text. this method is
subject to error and is rather crude when
compared with laboratory methods of deter-
mining “Q”. It does. however, provide the
technician with a simplified method of com-
paring performance of two identical coils.

-~ ——— ——d
TO v OM.

Fig. 4. Wiring dicgram of crystal probe
intended to be used with any v-o-m of
. at least 5000 ohms.per-volt sensitivity.

LOW CURRENT
METjZR)

Fig. 5. Circuit diagram of a sensitive and
easily-assembled field strength meter for
making radio transmitter adjustments.

removing the chassis from the cabinet.
Any faltering of the oscillator as the
receiver is tuned through the band is
instantly shown on the v.t.v.m.

Even the “@” of coils can be roughly
measured in the circuit shown in Fig.
3. Here the signal generator is con-
nected to the primary of the coil and
the crystal probe is touched to one end
of the secondary while the ground lead
of the v.t.v.m. goes to the other. Then
the signal generator is adjusted for
maximum voltage, which will be the
resonant frequency of the coil tuned
by the various stray capacities. Then
the signal generator is moved lower
in frequency until the voltage reading
is only 71% of the maximum value and
the frequency noted. Next the fre-
quency of the generator is increased
through resonance and past until the
meter again reads 71% of the resonant
value. The “@” of the coil is deter-
mined from the formula: Coil “@”=
the resonant frequency in ke. divided
by ke. down from resonance plus ke.
up from resonance.

44

As an example, suppose the coil res-
onated at 1600 kec., and the downward
frequency that gave a T1% reading
was 1555 and the upward frequency
that gave this reading was 1635. Then
the formula would be:

@ = 1660/45 + 35 = 20.

While admittedly this method is sub-
ject to considerable error and is crude
when compared with laboratory meth-
ods of determining “@Q,” it will give the
technician a method of determining
coil merit sufficiently accurate for his
needs. After a little experience in
measuring coil “Q”’ in this manner, the
technician will be able to spot quickly
a coil whose “Q” has been lowered by
a shorted turn or a high resistance in
the winding.

Quite often the signal generator will
not put out enough r.f. voltage to give
a satisfactory reading on the meter. In
that case I recommend that a broad-
band r.f. amplifier, such as the one de-
scribed by Rufus P. Turner on page 78
of the March 1949 issue of Rapio &
TELEVISION NEws, be used either be-
tween the signal generator and the
coil or between the coil and the probe.

When the amplifier is inserted be-
tween the voltage being measured and
the crystal probe, the meter reading
is no longer the r.m.s. value of the
voltage but must be divided by the am-
plification factor of the amplifier. The
amplifier mentioned has an over-all
amplification of 85 from sixty cycles to
two megacycles; so this means that an
r.f. voltage of only five millivolts will
produce a reading on the v.t.v.am. of
nearly one-half volt.

Such sensitivity makes the ampli-
fier-crystal-probe-v.t.v.m. combination
a fine gadget to check the effective-
ness of bypass condensers right in the
receiver and without disconnecting
them. A strong, modulated r.f. signal
is run into the receiver and then the
input probe of the amplifier is touched
to the ungrounded ends of the bypass
condensers in both the r.f. and a.f. por-
tions of the receiver. (And it does not
hurt to probe the tube shells. grounded
lugs, and other parts of the receiver
that are supposed to be tied fast to
ground, either!) The presence of a sig-
nal at any of these points is an indi-
cation that something is amiss. This
system is the best the writer has found
for running down the cause of oscilla-
tion and instability in a receiver.

The circuit of Fig. 4 shows a crystal
probe that is intended to be used with
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a v-o-m of at least 5000 ohms-per-volt
sensitivity. C, again is an isolating con-
denser, but now the crystal allows
one-direction pulses to pass through
it and charge the .002 zfd. condenser.
This condenser discharges through a
current-reading meter connected
across the output. Such a probe can be
used with a 50, 100, or 200 microam-
pere meter to indicate the presence of
r.f. voltage and to indicate changes in
this voltage.

It is possible to calibrate such a
combination so that the current meter
reading will actually indicate a.c. volt-
age applied to the probe. The method
of doing this is given in the article
“Extending Multimeter Utility” by
Rufus P. Turner in the December 1950
issue (see pages 134 and 136). In prac-
tice, however, such calibration is of
little value because the input resist-
ance of the combination is necessarily
quite low. As a result, it loads heavily
any voltage source to which it is ap-
plied, and most sources of r.f. voltage
—and that is what the crystal probe is
ordinarily used to measure—have very
poor voltage regulation, consequently,
actual voltage readings obtained are
likely to be far below the potentials
actually present before the probe-
meter combination is applied. But the
crystal probe and v-o-m can be em-
ployed to indicate the presence of an
irregular voltage of almost any wave
shape and to show any changes in the
amplitude of such a voltage. The abil-
ity to do this makes it a very handy
article around the service shop.

For example, a small 100 or 200 mi-
croampere meter connected to this
probe through any kind of two con-
ductor cable can be carried up on the
roof with you while the probe is con-
nected to the control grid of the video
tube of a TV set that is tuned to the
station wanted. Then you can rassle
the antenna around to your heart’s
content and see every move immedi-
ately reflected in the reading of your
little meter. You, all by yourself, can
quickly orient the antenna to the opti-
mum position without any short-dis-
tance telephone, shouted instructions,
etc., to foul up the operation.

The writer, when attacking an inter-
mittent set, likes to hit it with every-
thing he has. For that reason he tries
to monitor as many points as possible
in the receiver. One of these crystal-
probe-and-microammeter combina-
tions is connected to the oscillator sec-
tion. Another is set across the output
of an i.f. stage. The v.t.v.m. is hooked
to the a.v.c. bus or across the input of
the audio section, and finally the out-
put meter of the v-o-m is connected
across the primary of the output trans-
former. A receiver in such a straight-
jacket can hardly make a false move
without giving a tell-tale indication on
one of these meters. The time and
wear-and-tear on your disposition
saved by cracking a few intermittents
in jig time more than pays for the
crystal probes and the extra meters.

If you are a ham, the crystal probe
and microammeter can be connected
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across a tuned circuit with a short an-
tenna, as is shown in Fig. 5, to make a
sensitive and easily assembled field-
strength meter for making transmitter
adjustments. And, if you replace the
meter with a pair of high-impedance
earphones, you can easily check the
quality of your phone transmitter
while it is working into a dummy an-
tenna.

Just an isolating condenser, a re-
sistor and a crystal are needed to make
the probe shown in Fig. 6. It can be
used with an audio amplifier, or, if you
have a very strong local signal, with
a pair of sensitive headphones. Since
this probe is intended to deliver audio
pulses rather than pure d.c, no
smoothing filter arrangements are
needed and the probe can be reduced
to the bare essentials shown.

Such a probe in combination with a
high-gain amplifier forms that most
modern and efficient of servicing tools
—the signal tracer. With it you can
follow a signal from the antenna post
to the detector, and then, by switching
out the crystal, from the detector to
the speaker. Any distortion, noise, or
variation in signal strength is imme-
diately apparent and can be quickly
tracked to its source. Anyone who has
ever used the signal-tracing method
of shooting trouble long enough to be-
come proficient at it knows that it is
one of the quickest methods of running
down the more obscure receiver faults,
for it enables the technician to check
on distortion, noise, and gain all at one
fell swoop.

A crystal probe can also be used
with your oscilloscope to enable you to
see the audio portion of the signal at
any place you wish to examine it in
the r.f. or if. part of the set. Since
the probe “shucks” the audio portion
of the signal out of the r.f. carrier and
then feeds this demodulated signal
into the scope amplifier, this means
that an ordinary oscilloscope that
cannot handle signals of much more
than 100,000 cycles-per-second through
its amplifier can still be used to good
advantage in examining the high-fre-
quency parts of the receiver that, with-
out the probe, would be impossible.

A radio frequency signal, modulated
by a 400 cycle note such as the ordi-
nary signal generator puts out, can be
traced right through the receiver with
a probe similar to the one diagrammed
in Fig. 6 and any serious changes in
this composite signal will be immedi-
ately apparent in the distortion of the
400 cycle sine wave being viewed on
the scope screen.

An ordinary scope equipped with a

crystal probe can also be used for
stage-by-stage alignment of TV re-
ceivers. With a high-output sweep
generator connected to the grid circuit
of the preceding tube, as is shown in
Fig. 7, and the crystal probe touched
to the plate of the tube fed from the
secondary of the i.f. transformer, the
voltage actually delivered to the scope
will be a regularly rising and falling
voltage that, when spread out on a
linear time base by the synchronized
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sweep voltage, will indicate the re-
sponse curve of the if. transformer.
While the i.f. frequency is likely to be
around 25 megacycles, the recurring
voltage delivered by the crystal has a
frequency equal to the sweep rate,
usually either 60 or 120 cycles-per-
second, and almost any scope can han-
dle this frequency faithfully.

At first the writer made his own
crystal probes. One of his manufac-
ture, housed in an old electrolytic con-
denser can, is pictured and it works
very well. Recently, however, he dis-
covered the “Klipzon” probes manu-
factured by the United Technical
Laboratories of Morristown, New Jer-
sey; and he is willing to admit that
they manufacture a much neater,
more compact, and usable probe than
he can make with the materials avail-
able to him.

These probes have two especially at-
tractive features: one is a clever tiny
clip built right into the probe tip that
enables the probe to be clipped to a
wire in quarters so close that only the
tip itself can be inserted. The other is
a needle-sharp point on the tip that
can be used to penetrate insulation.
These features, plus the fact that the
probes are reduced to the size of a
fountain pen, make the writer yield
the palm to “Klipzon.”

Their “V” type probe is intended for
use with the v.t.v.m. and has the char-
acteristics described in that connec-
tion. It can also be used with a scope
or high-gain amplifier for signal trac-
ing. The type “C” can also be used
with scope or amplifier, but it is de-
signed for use with a v-o-m of 5000
ohms-per-volt sensitivity or better.
The circuit is shown in Fig. 4.

A word of caution should be added
lest the probe be damaged by excessive
voltage. The series condenser will pro-
tect the crystal from d.c. in the circuit
but the a.c. is not blocked by this con-
denser. Care should be taken that the
probe is not connected to points where
high a.c. voltages are present or the
crystal will be ruined.

In general crystal probes should not
be used where the a.c. or r.f. voltage
exceeds 20 volts r.m.s.

While the author makes no claim to
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Fig. 6. A condenser, a germanium crystal
and a resistor are all that are required in
the construction of this probe. It can be
used with an audio amplifier. or, if you
have a very strong local signal, a pair of
sensitive headphones will suffice. This
probe, as mentioned in text. is designed to
deliver audio pulses rather than pure d.c.
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Fig. 7. An ordinary oscilloscope equipped
with a crystal probe can be used for stage-
by-stage alignment of television receivers.

the presentation of anything new or
startling in the use of crystal probes
in radio and television service work,
he is hoping to achieve one goal—
namely, stimulating the technician’s
interest in this versatile aide.

There are still thousands of techni-
cians who are not familiar with the in-
strument at all while other thousands
own such probes but haven’t fully ex-
plored their possibilities in day-in, day-
out servicing jobs.

It is in the hopes of interesting the
“have-nots” in trying them and the
“haves” in using their probes that this
article was written.

In conclusion, the writer is not go-
ing to be guilty of uttering that fly-
blown saw that “the things that can be
done with this device are only limited
by the ingenuity of the user,” but he
will wager that any technician who
uses a crystal probe for a couple of
weeks will never be without at least
one in the shop from then on. —30-

The crystal probe being used to measure the gain of an if. stage in a receiver.
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PREVIOUS article! described
a preamplifier, incorporating a
6SL7GT tube, which is suitable

A

for use with either crystal or magnetic
pickups. This unit gives very satisfac-
tory service in conjunction with pick-
ups of relatively high output voltage
but it leaves a little to be desired in
the way of freedom from hum and

A novel single-tube preamp incorporating
a practical equalizer switching circuit.

noise when used to amplify the output
of very low-voltage cartridges. For
that reason the design of a preampli-
fier providing the ultimate in con-
venience, freedom from distortion, and
absence of noise and hum was at-
tempted.

The 12AY7 tube recently marketed
by General Electric is specifically tai-

Fig. 1. Phonograph motor board
assembly showing the proper
mounting position for preamp.

/
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By
CHARLES P. BOEGLI

Cincinnati Hesearch Co.

lored for low-level audio service.?
When properly utilized it is superior
to ordinary triodes, especially with re-
spect to freedom from hum and micro-
phonics, and it was therefore selected
for this application. For low-hum serv-
ice the two heater sections of this tube
are paralleled and connected to 6.3
volts, and for this reason the conven-
ience of using the preamplifier with
sets having 6.3 volt tubes is not lost.

Fig. 2 is the circuit diagram of the
preamplifier. R is the pickup load re-
sistance specified by the manufacturer
of the magnetic cartridge to be util-
ized, while for most crystal pickups R
should be around 15,000 ohms. With a
300 volt “B4" supply the maximum
voltage input to each section is 3.5
volts. The signal to the first section is
normally so small that distortion in
this stage is negligible. The gain of

Table 1, Various equalizer designs and their applications. All popular make discs are covered.

ACCURATE MAY ALSO BE ACCURATE MAY ALSO BE
EQUALIZER | CIRCUIT \ooMpENSATIONFOR| USED FOR EQUALIZER | CIRCUIT |coMPENSATIONFOR| USED FOR'
Rt 3
(R) R2 H.M.V. (D) R4
Flat . Columbia a3 Columkia 78
250 c.p.s. T English Columbia 78 Gl ]_;
= v
Rt () y
(B) R2 Capitol-Telefunken; ) 2
Flat e most European and H.M.V. €) 1
500 c.p.s. T earlier American. Columbia - ar Columbia 33.3
hd 33.3 e
ez
Rt } )
A2 s v
Capitol; Artist; most
© late American exce; Columbia 78 —
pt
NAB cz$° | RCA, Columbia. Columbigiss s R 1 R7
¥ RCA 78 R RCA Victor 78 RCA Victor 33.3
RCA 45 (] c4 RCA Victor 45 Concert Hall 78
R, is 820,000 ohms or over (see text) ‘R. is approximately 1.2 x Ry
Rg is 33,000 ohms Rg is 39,000 ohms
Ry is approximately .8 x R, gx is .02 ul:- () L ca 333 RCA Victor 93.3 RCA Victor 78
R, is 27,000 ohms 2is .01 ufd.
Ry is 5600 Cs is .003 ufd.
p eI LT C. is .001 pfd. P—
s is 150,000 ohms Cs is .006 uid. < as
Ry is 18,000 ohms Ceis 250 pufd. ® FFRR c Ig:;:nrl’;_};‘lg!
T ; i )
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the stage is 30; if no equalizer were
provided between stages a ‘signal of
110 mv. to the first grid would drive
the second stage to capacity. The ef-
fect of the inserted equalizer is to re-
duce high-frequency signals to the
point where distortion in the second
stage is also negligible. Lower fre-
quencies are of course passed with less
attenuation but since those below the
turnover are attenuated on commer-
cial recordings, no additional distor-
tion results. The net result is that al-
most complete freedom from distor-
tion is attained without the employ-
ment of feedback.

The chassis, Fig. 4, is designed to be
mounted on the phonograph motor
board, Fig. 1. The equalizers .are
mounted underneath the chassis on a
terminal board which facilitates re-
moval or replacement. If desired, they
can be potted in the manner pre-
viously described! and this has the ad-
vantage of stabilizing them against
the effects of moisture.

The equalizers are substantially the
same as those designed for the earlier
unit with the exception of the input re-
sistors, which are reduced to the small-
est size consistent with good response.
The specified input resistance estab-
lishes the gain of the entire unit at
approximately 36. If the preamplifier
is to be used with a high-output (50-
100 mv.) magnetic cartridge or a crys-
tal pickup it will be advantageous to
make the input resistors 1.5 megohms
because this size results in slightly
better bass response. It is not possible
to reduce the input resistors to less
than -820,000 ohms without seriously
affecting bass response; the gain of 36
can, therefore, be considered the maxi-
mum attainable from a phonograph
preamplifier utilizing a single 12AY7
tube.

Table 1 shows equalizers for a vari-
ety of purposes and gives examples of
well-known discs for which each is de-
signed. Although it is entirely possi-
ble to incorporate the complete set
into the preamplifier, the writer pres-
ently feels that satisfactory compen-
sation can be made for the majority of
pressings with a smaller number of
equalizers. The last column has been
included in the table to aid the con-
structor in making a sensible selec-
tion. It should be mentioned that RCA
Victor does not publish its recording
characteristics, and equalizers for its
discs are based on curves determined
from listening tests by a number of
observers. If any uncommon equal-
izers are desired they can be calcu-
lated easily and rapidly by means of a
recently-published design chart.s

Some writers have advocated the
use of two-section, instead of single-
section, equalizers for bass compensa-
tion, holding that in this manner a

" sharper turnover is obtained.t Calcu-
lation seems to show, however, that
this is not the case and furthermore
that the two-section equalizer suffers
from some special disadvantages.
Fig. 3 illustrates the characteristics of
each type for a 500 c.p.s. turnover. If
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Fig. 2. Circuit diagram of preamplifier.
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Fig. 3. Comparison of response curves for flat, 500 c.p.s. equalizer shown in Table 1B.

the high-frequency attenuation for the
single section is fixed at that which
automatically results for a two-section
equalizer, the latter provides a more
desirable response than the former;
the low-frequency response is down 3
db. from the ideal at 90 c.p.s. for the
single and at 50 c.p.s. for the dual. The
performance of the single section can
be improved, however, by accepting
greater high-frequency attenuation;
this is not possible with the two-sec-
tion unit. For the equalizer shown in
Table 1B the response is down 3 db. at
25 c.p.s., as indicated by Fig. 3.

The output impedance of the last
12AY7 section is about 20,000 ohms. If
the signal is fed from this stage into a
low-mu triode with an input capaci-
tance of approximately 50 gufd., an ad-

ditional 110 pufd will bring the treble
response down 3 db. at 50 kc., which is
not considered objectionable. This ca-
pacitance is equivalent to about four
feet of single-conductor shielded mi-
crophone cable. If a very much longer
wire than this is required, special low-
capacity cable may be needed or re-
sort may be had to a cathode-follower
output stage at the preamplifier.
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Fig. 4. Over-all view of equalizer-preamp. The unit mounts beneath phono motor boerd.
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Construction details on a compact,

easy-to-build frequency

test unit.

ham shack has become a vital ne-
cessity. Not only are we required
by regulation to have adequate fre-
quency measuring equipment on hand,
but good operating practice demands
some form of frequency measurement.

A large percentage of hams have
come to rely on the calibration of their
receivers to accomplish this, and in
some cases a sufficient degree of accu-
racy can be achieved in this manner.
From some of the remarks one hears
on the amateur bands, however, alto-
gether too many of us are content to
rely on the other fellow’s frequency
checks, and this method is unsatisfac-
tory at best.

One of the basic methods of fre-
quency measurement, and one which
has been successfully used for many
years by many radio services, is shown
in the block diagram of Fig. 2. A
standard oscillator, which is capable
of being adjusted to a precisely known
frequency, is fed into a harmonic gen-
erator which sets up multiples of the
oscillator frequency throughout the
range in which measurements are to
be made. Another oscillator, of cali-
brated variable frequency, is used to
interpolate between the marker sig-
nals produced from the fixed oscilla-
tor. This may be done either directly
or at harmonics of the variable oscil-
lator. The marker signals and the
variable frequency oscillator output
are fed into a detector, together with
the signal whose frequency is to be
measured. The output from the de-
tector is amplified and fed into some
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FREQUENCY measurement in the

measuring

A “must® for every ham.

sort of indicating device, such as a
pair of headphones.

In using this sort of frequency
measuring equipment. it is only nec-
essary to establish a beat note between
the unknown and the interpolation os-
cillator, and read the frequency from
the calibration of the interpolation os-
cillator as a difference frequency from
the nearest marker signal. The marker
signals establish the major points, and
the interpolation oscillator provides
the fine divisions, much in the same
manner as the hour and minute hands
of a clock.

Such frequency measuring equip-
ment is sometimes quite complicated,
particularly when the accuracy re-
quirements are high and when it is de-
sired to have the equipment completely
self contained. If, however, the accu-
racy required is not too great, and if
we can combine portions of the equip-
ment with other apparatus already in
service, we can simplify our frequency
measuring equipment considerably.

The station receiver should be able
to serve as the interpolation oscillator,
since it is variable over the required

Fig. 2. Block diagram of one of the basic
methods used for frequency measurements.
The ““Band-Edger” can be used in its place.

AMPLIFIER
HARMONIG
DETEGTOGR asD
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Fig. 1. Over-all view of “Band-Edger.” Chas-
sis was formed from a .020” aluminum sheet.

range and is usually calibrated to
within a few kilocycles. In fact it also
contains a detector and amplifier, as
well as provision for some form of an
indicator.

So, aside from the power supply (for
which, in most cases, the receiver c¢an
be called upon) adequate frequency
measurement can be made simply by
adding a precision fixed oscillator and
harmonic generator.

At this point we begin to see the
light. All we need to do is add, say, a
100 ke. crystal oscillator which is rich
in harmonic output to mark the band
edges, and use the calibration of the
receiver itself for closer measurement.

But there's a catch to it. Using a
100 ke. crystal marks the amateur
bands adequately, but what do we do
about the edges of the phone sub-bands
which fall on multiples of 50 ke.? It
is true that we can use interpolation
with the receiver, but accuracy will
suffer because at the odd multiples of
50 ke. the receiver is tuned furthest
from a marker signal, and may be cali-
brated so poorly as to make out-of
band operation easy.

It would be much better to use 50
ke. or better still 25 ke. for the fixed
oscillator frequency. Then the cali-
bration accuracy of the receiver or in-
terpolation oscillator need not be as
great, since the band edges, including
the phone sub-bands, are marked with
the same accuracy as the crystal os-
cillator. Inaccuracies introduced in in-
terpolation are then of much less con-
sequence, since they will not result in
out-of-band operation.
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It is not necessary for the oscillator
to operate on a fundamental frequency
of 50 or 25 kc., since it is relatively
easy to divide a 100 kc. or even a
200 kc. oscillator frequency into the
desired lower frequency with a multi-
vibrator. At the same time the multi-
vibrator will function as the harmonic
generator since it is a prolific source
of harmonic energy.

In reviewing the current crop of
catalogues and surplus advertising, it
is apparent that while 100 kc. crystals
appear to be readily available they are
quite expensive. The 200 kc. crystals
are advertised at 69 cents each, how-
ever, and look like a good bargain. To
reach 25 or 50 kec. from an oscillator
frequency of 200 kc. appears to require
at least two tubes—one for the crys-
tal oscillator, and one dual triode for
the multivibrator. Miniature tubes
will materially reduce the space re-
quirements, but let's see what can be
done to make this thing really simple.

As a starter, we can eliminate the
usual tuned circuit in a conventional
crystal oscillator by means of either
circuit shown in Fig. 3. In both cases,
the usual LC circuit is simply replaced
by the crystal which is capable of be-
having in much the same manner. Fig.
3B is the familiar Pierce crystal os-
cillator which resembles the ‘“Ultrau-
dion” self-excited oscillator, and Fig.
3A is simply a push-pull Hartley oscil-
lator with the coil and condenser re-
placed by the crystal.

On closer examination, though, Fig.
3A also resembles a multivibrator to
which the crystal has been added from
plate-to-plate. And right here is the
clue which will enable us to combine
the crystal oscillator, the multivi-
brator frequency divider, and the har-
monic generator all in one dual triode
tube.

A little experimenting with various
values of R and C in the circuit of Fig.
3A leads us to the conclusion that this
is not the complete answer to our pres-
ent problem. It is easy to make the
mulitivibrator lock in at the crystal
frequency, but it seems determined not
to do so at an even harmonic of the
multivibrator. At this point we recall
that in balanced push-pull circuits the
even harmonics are greatly reduced
in the output circuit, so it appears that
the crystal is behaving as a pretty
well balanced tuned circuit. If we had
wanted to divide the crystal frequency
by an odd number, say 5 or 7, the cir-
cuit of Fig. 3A would perform very
well. But starting with a 200 ke. crys-
tal, to arrive at 50 or 25 ke. output, it
is necessary to divide by 4 or 8.

However, we have now established
the point that our original plan is
sound, that is, it is quite practical to
combine the crystal oscillator and
multivibrator in one tube. So let’s try
another combination, such as that
shown in Fig. 4. In this case, it ap-
pears that we have a Pierce oscillator
circuit to which has been added an-
other triode section connected to the
oscillator in the same way a multi-
vibrator is connected.
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Again, a little experimenting with
various B and C combinations shows
that the circuit performs as expected
and, in addition, the even harmonics
of the multivibrator appear to syn-
chronize with the crystal frequency as
readily as the odd harmonics. In Ter-
man’s “Radio Engineers’ Handbook”
we find that the natural frequency of
the multivibrator is approximately:

1/(R.C: 4+ R.C,) cycles-per-second.
Also we find that by making the RC
constants for each triode different, it
is possible to emphasize synchroniza-
tion for one particular harmonic. A
little more experimenting brings us to
the parts values shown with Fig. 5,
which is the circuit of the “Band-
Edger” as it was finally evolved, for 50
ke. output.

During all of these experiments, an
oscillograph and a calibrated oscilla-
tor covering the range of 20 to 200 ke.
are invaluable. It is possible to use
other means, but the process is quite
involved and can get tedious.

Construction of the *“Band-Edger”
is as simple as its circuit indicates.
The chassis can be laid out as shown
in the photographs, and is readily
formed from .020 inch aluminum sheet
with an ordinary bench vise. The size
and positions of some of the holes will
be dictated by the parts used, of
course, but those incorporated in this
model seem to be readily available and
inexpensive. The terminal strip shown
need not be used. Instead, the connect-
ing leads can be brought through a
grommet.

The plate supply lead to the multi-
vibrator triode was brought out to a
separate terminal in this model so that
the crystal oscillator alone could be
used to provide check points at 200 kc.
intervals. When the 50 kec. intervals
are required, it is only necessary to
switch on the plate supply to both sec-
tions.

The “Band-Edger” requires 6.3 volts
at .3 ampere on the filament and 200
to 300 volts at about 8 milliamperes
plate supply. Most receivers can read-
ily supply these voltages, and usually
an unused corner can be found where
the unit can be mounted inside the
receiver.

Harmonic output from the “Band-
Edger” is sufficient for use through
the 10 meter band, with only a short
piece of wire connected to the output
terminal and placed near the first de-
tector tube in the receiver. If greater
signal strength is required, it is pos-
sible to couple the ‘“Band-Edger” more
closely to the receiver input by using
a 3 to 30 ppfd. trimmer condenser con-
nected between the “Band-Edger” out-
put and the receiver input terminals.

In checking out the ‘“Band-Edger”
to be sure it is operating properly,
couple some signal from the ‘“Band-
Edger” to the input of the receiver.
Usually all that is necessary is to use
a few inches of wire as antennas on
both units. With the crystal oscillator
only in operation, a signal should be
heard every 200 kc. across the receiver
dial. Switch on the multivibrator tri-
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Fig. 3. The first transition from the basic
design (Fig. 2) to author’s final form was
to omit the usual LC circuits. Diagrams of
A and B show the designs after transition.

Rp Rp

-

Fig. 4. Circuit diagram of a combina-
tion crystal oscillator and multivibrator.

ode and if it is operating properly, ad-
ditional signals will be found at 50 ke.
intervals. It is possible that the multi-
vibrator will tend to synchronize at
some other frequency, probably either
40 ke. (division by 5) or 662 kc. (di-
vision by 3). If this occurs, it will be
necessary to change the value of one
of the grid resistors until the proper
division rate is obtained consistently.

—50-

Fig. 5. Diagram of “Band-Edger.” Power
requirements are 6.3 volts at .3 ampere
and 200 to 300 volts at 8 milliamperes.

B+ OSE. -
B+ MULTIVIE.

-iCRVS'I’AI.

Ry, R,—18,000 ohm, V2 w. res.
Ry—51,000 ohm, l/f w. res.
R—160,000 ohm, 1L w. res.
Cr—c68 ;mfg m;;a cond.
180 up mica co
Tg|—s?¢rmmal block (Jonex #4-140 or #4-
140Y)
Crystal—200 kc. crystal

V—12AU7 tube
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Part 2.

Concluding article covering additional

causes of and remedies for horizontal pulling.

technician, any appreciable loss

of low-frequency response in the
r.f., i.f., and video amplifiers and any
appreciable undesired limiting action
in the video amplifier can be detected
very quickly by visually checking the
relative intensity (blackness) of the
vertical sync, vertical blanking, and
picture signals, as they appear on the
picture tube. To observe these sig-
nals, it is necessary to adjust the ver-
tical hold control so that the picture
rolls slowly downward out of vertical
sync. It is necessary also to adjust
contrast and brightness to make the
vertical blanking and sync signals vis-
ible, as shown in Fig. 11, which repre-

rORWNATELY for the television

sents approximately the correct rela-
tive darkness of these signals. For
inspection purposes, it is preferable to
increase the brightness slightly or de-
crease the contrast slightly in order to
make the vertical sync appear as a
dark grey, instead of the dead black
shown in Fig. 11. We suggest that the
reader carefully study the photographs
and captions in Figs. 11, 12, 13 and 14.

In all cases of horizontal picture
pulling, it is a worth-while practice to
check the relative intensity of sync, as
shown in Fig. 11. If the inspection re-
veals that the low-frequency response
is poor, check the alignment of the r.f.
and picture i.f. amplifier, using a good
sweep generator and a crystal-cali-

Fig. 11. Portion of vertical blanking and sync signals for single field. In making
this picture and those of Fios. 12, 13, and 14, the contrast was reduced and
brightness increased in order to “unblank” the blanking lines. Camera shutter was
openad for only 1/60th second. which is time required for electron beam in picture
tube to trace a single field of approximately 262 lines. consequently every other
horizontal scanning line is absent in this photo. which otherwise represents normal
signal conditions. As clearly shown. the blanking is slightly darker or stronger
than darkest picture signals. Sync is considerably darker or stronger than blank.
ing. If receiver has poor low frequency response. or if there is undesired limiting
action, amplitude of sync signals is reduced with respect to higher frequency pic-
ture signals and, as a result, receiver becomes more susceptible to horizontal
pulling, Examples of reduced sync amplitude are shown in Figs. 12, 13, and 14.

Fig. 12. In this case. sync signals are only slightly darker or stronger than blanking
and dark-picture signals. This trouble is caused by excessive signal input and con.
sequent "limiting action in the video amplifier due to incorrect setting of a.g.c.
threshold adjustment. Fig. 8 (Part 1) shows the result of same condition on test pat-
tern. Dark objects at top of this picture are legs and shadow of home-plate umpire.
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Tube Department. Harrison, N. J.
Radio Corporation of America

brated marker oscillator. If the align-
ment is satisfactory, check the tubes,
components, and voltages in the video
amplifier. If the inspection reveals
limiting action, check the video ampli-
fier and the a.g.c. output voltages.

If the relative intensity of the sync,
blanking, and picture signals appears
normal, it may be assumed that the
picture pulling is not caused by trouble
in the r.f., i.f., or video amplifiers. At-
tention should then be concentrated on
the sync separator and the horizontal
a.f.c. circuit.

Loealizing the Cause

The writer suggests a simple check
that is occasionally helpful in isolating
the cause for picture pulling. Briefly,
this check consists of removing hori-
zontal sync input from the horizontal
a.f.c. circuit, free-wheeling the hori-
zontal oscillator to obtain a momen-
tarily stationary picture, and noting
whether the pulling is still present on
the picture. The check is helpful in
showing whether the trouble is in the
a.f.c. circuit or ahead of it. The pro-
cedure is as follows.

Make a mental note of the position
and amount of horizontal pulling. Tem-
porarily disconnect the condenser that
connects horizontal sync pulses (from
the sync separator) into the horizontal
a.f.c. circuit. Disconnecting the con-
denser will throw the horizontal oscil-
lator completely out of sync. With the
horizontal hold control set at its mid-
position, turn the main frequency ad-
justment of the horizontal oscillator
to bring the oscillator to the correct
frequency, as indicated by the momen-
tary appearance of a complete picture.
Then carefully adjust the horizontal
hold control in an attempt to keep the
picture from rolling horizontally for at
least a second, or just long enough to
inspect the picture and to determine
whether the picture pulling has disap-
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peared. If (with horizontal sync re-
moved) the picture pulling is still
present, the cause of the pulling is
probably in the horizontal a.f.c. cir-
cuit. But if (with horizontal sync re-
moved) the pulling is not present on
the picture it indicates that the trou-
ble is ahead of the horizontal a.f.c.
circuit.

Occasionally extraneous signals
from an adjacent video amplifier, au-
dio amplifier, or other source may be
coupled into the horizontal a.f.c. cir-
cuit. This possibility should be con-
sidered in cases where the previous
check indicates that the cause for pic-
ture pulling is in the horizontal a.f.c.
circuit.

In Part 1 of this article, mention
was made of the possibility that volt-
age surges in the vertical oscillator
circuit might be coupled back into the
horizontal a.f.c. circuit and result in
horizontal pulling at the top of the pic-
ture. One method of checking for the
presence of such trouble is to open the
condenser that couples the vertical
sync pulses (from the sync separator)
into the vertical integrating network
and free-wheel the vertical oscillator,
by careful adjustment of the vertical
hold control, to keep the picture from
rolling vertically. If the horizontal
pulling disappears when the condenser
is opened, it may indicate that addi-
tional isolation is required between the
vertical oscillator and the horizontal
sync input circuit.

A general method of determining
whether the vertical oscillator and de-
flection circuits are in any way respon-
sible for horizontal pulling is to remove
the vertical oscillator and output
tubes and drive the vertical deflection
coil from the vertical output of an-
other receiver which is tuned to the
same station.

In many receivers, the amplitude of
sync input to the sync separator is
rather critical; either too much or too
little sync input may cause picture
pulling. In cases where all compo-
nents have been checked and appear
to be normal and the cause for pulling
cannot be localized by the methods
suggested, it may be advisable to try
changing the level of the sync input
to the sync separator. If the sync sig-
nal for the sync separator is taken
from across a resistor in the video am-
plifier, it may be feasible to alter the
value of the resistor or temporarily
substitute a carbon potentiometer to
determine the optimum value.

The tubes, voltages, and load re-
sistors in the sync separator are usu-
ally critical with respect to picture
pulling. Occasionally, it may be help-
ful experimentally to alter the value
of a plate-load resistor in the sync
separator. The writer offers these
comments reluctantly, because he is
definitely not in favor of the practice
of altering the value of one component
to compensate for a defect in another
component that has escaped detection.

When picture pulling is common in
all receivers of a particular model, the
logical procedure is to find out whether
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the manufacturer has issued informa-
tion on modifications to correct or im-
prove the condition.

Many technicians have learned
through actual experience that the
best and fastest way to locate sync
troubles is by the use of a scope with
adequate frequency response which is
designed for use with an isolating
probe.

External Interference

When external interference is pres-
ent, it frequently causes horizontal
pulling or weaving. Usually, in such
cases, the interference is clearly evi-
dent in the picture and is obviously re-
sponsible for the pulling. Occasionally
the cause and effect may be confused.

Diathermy interference produced the
pulling effects shown in Figs. 15 and
16. These particular examples were
photographed because they lack the
pronounced herringbone pattern that
normally characterizes diathermy in-

terference and for that reason might
be mistaken for internal trouble in the
receiver.

Any interference that produces beat-
frequency bars of sufficient intensity in
the picture can result in unstable hori-
zontal sync with acconmpanying hori-
zontal pulling or weaving, particularly
in cases where the beat is a low fre-
quency signal that can readily pass
through the narrow-band sync separa-
tor.

Obviously, the correct remedy for
picture pulling in cases ¢f interference
is to eliminate the interference.

In all puzzling cases of horizontal
pulling, it is a good practice to observe
that cardinal rule of television service
—“Check for presence of the same ef-
fect on other receivers in the area.”
This excellent rule requires modifica-
tion in some cases of horizontal pull-
ing, because it is advisable to check
sets of the same model, or at least sets
that have the same type of horizontal

Fig. 13. Here the sync signals are completely wiped out or reduced to blanking
level by undesired limiting action in video amplifier. Trouble is caused by low
plate voltage on 2nd video tube. The same condition can result from excessive signal
input to video amplifier. as shown in Fig. 12, or incorrect bias and other -troubles
in the video amplifier. There is horizontal pulling at top and bottom of picture
and sync is extremely unstable. With complete absence of sync the horizontal and
vertical oscillators may tend to sync on the leading edge of the blanking signals.

Fig. 14. Instance where sync amplitude is reduced to approximately same level as
the darkest picture signals. Trouble is caused by poor r.f.-i.f. alignment, the picture
carrier is too low on the slope of the response curve. Also refer to Fig. 7 (Part 1).

Fig. 15. Horizontal pulling resulting from diathermy interference. Beat in this case is
a low frequency and therefore does not exhibit herringbone pattern (due to frequency
modulation) usually characteristic of diathermy interference. Interference might be
mistaken for another type of trouble. See Fig. 16 for high-frequency diathermy beat.

Fig. 16. Horizontal pulling resulting from diathermy interference. In this case beat
is a high frequency (about 4 mc.) which makes the fine-line herringbone pattern al-
most invisible in some receivers. This variety of interference might be mistaken for
120 cycle hum trouble. With diathermy interference, light and dark areas may re-
main stationary or may move up or down depending on whether or not the power
supply for TV camera and diathermy equipment are synced. Unlike heater-cathode
leakage, reversal of 117 volt plug on receiver does not shift position of interference.
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Fig. 17. Slight horizontal pulling at top of
picture evidenced by bending of vertical
wedge. caused by inoperative d.c. restorer
(in a receiver where sync input for sync
separator is taken from d.c. restorer cir-
cuit). When photo was taken, contrast and
brightness controls were adjusted to
show horizontal blanking signals at right
side of picture. With normal contrast
adjustment, bending is decidedly more
pronounced. See text for other details.

a.f.c. circuit. Certain rare troubles,
such as phase variation in the trans-
mitted horizontal sync signals, may
produce noticeable picture pulling in
some types of horizontal a.f.c. circuits,
but may have only slight effect in
other types of a.f.c. circuits.

Microphonic Pulling

Picture pulling may show up mo-
mentarily whenever the horizontal
a.f.c. tube is mechanically shocked or
jarred, as by deliberately tapping the
tube or through transmitted vibra-
tions from persons walking or dancing
near the set. Any relative motion of
the elements in the a.f.c. tube results
in a wvariation in the gain, or control
action, which produces a variation in
horizontal sync phasing. The socket
of the a.f.c. tube is usually shock-
mounted to minimize such microphonic

The photographs of Figs. 18, 19, 20, and 21 are not referred to in the text. Their
inclusion is for the purpose of amplifying the text and providing additional data.

Fig. 18. Horizontal pulling caused by poor low frequency response (or excessive
high frequency response) in picture i.f, amplifier. Black smearing of vertical wedges
is one indication of regeneration in amplifier which requires realignment. Regenera-
tion in this case results from tuning grid and plate circuit of one stage in amplifier to
same frequency instead of staggering tuning as required in stagger-tuned amplifier.

Fig. 19, Horizontal pulling. or in this case, horizontal damped ripple. caused by
the electrical hunting action in horizontal frequency control circuit. Condition shown
is produced by an open .05 pfd. condenser connected from the grid circuit to the
chassis in RCA “syncrolock” horizontal frequency circuit. Amplitude and the dura-
tion of the ripple change with the adjustment of the horizontal hold control.

Fig. 20. Horizontal pulling may be expected on extremely weak signals. Realign-
ment is almost dlways helpful in weak-signal areas. The r.f. and picture i.f. ampli-
fiers should be aligned so that picture carrier falls at 70% or higher on slope’of over-
all response curve when receiver tuning control is adjusted for best sound. It is also
advisable to use best available antenna and booster with good signal-to-noise ratio.

Fig, 21. Horizontal pulling and unstable horizontal sync may result from certain
conditions of reflections or ghosts. Ghost signal in this example is almost merged
with direct signal, resulting in poor picture quality and horizontal pulling. Occasion-
ally, when intensity of a close-in ghost is approximately the same as direct signal,
* the two may alternate in taking control of horizontal oscillator. In such cases. picture
shifts erratically a distance equal to spacing between the ghost and direct signal.
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action. In cases where microphonic
horizontal pulling is evident and ob-
jectionable, it is advisable to try a new
tube in the a.f.c. socket.

Troubleshooting Procedure

It may be helpful to summarize
some of the facts that we have dis-
cussed. We can accomplish two ob-
jects by presenting the summary in
the form of a troubleshooting proce-
dure.

1. Determine whether the condition
is raster "pulling or picture pulling.
Raster pulling affects the shape of the
raster. Picture pulling does not affect
the shape of the raster. .

2. If it is a case of raster pulling,
make checks (depending on the par-
ticular symptoms) for trouble in:

(a) The “B” supply filter circuit

(b) The horizontal deflection cir-
cuits

(¢) The deflection yoke

(d) Undesired magnetic field near
the picture tube.

3. If it is a case of picture pulling,
remember that the horizontal sync sig-
nals must pass through the r.f., if.,
and video amplifiers and through the
sync separator in order to reach their
final destination in the horizontal a.f.c.
circuit. Ordinarily, any trouble that
causes picture pulling must be in the
r.f.,-i.f., video, sync separator, horizon-
tal a.f.c.,, or power supply sections of
the receiver. With this fact in mind,
apply the following checks:

(a) Check the amplitude of sync (in
relation to the amplitude of blanking
and picture signals), as seen on the
picture tube, to determine whether
poor low-frequency response or unde-
sired limiting action has reduced the
relative sync amplitude. The sync
must be definitely stronger, or darker,
than the blanking and the darkest pic-
ture signals, as shown in Fig. 11.

(b) If the relative amplitude of sync
appears normal on the picture tube, it
means that the trouble is unlikely to
be in the r.f., i.f, or video amplifiers.
(One of a few exceptions to this state-
ment is illustrated in Fig. 17, where an
inoperative d.c. restorer in the video
amplifier has caused slight picture
pulling without affecting the relative
sync amplitude as seen on the picture
tube.) If the sync amplitude appears
normal, it leaves the sync separator
and the horizontal a.f.c. circuit under
suspicion.

(¢) Check to determine whether the
trouble is in the horizontal a.f.c. cir-
cuit, or ahead of it, by temporarily re-
moving sync input from the horizontal
af.c. circuit, free-wheeling the hori-
zontal oscillator, and inspecting the
picture to determine whether the pull-
ing is still present. If the pulling is
still present, the trouble is probably in
the a.f.c. circuit. If the pulling disap-
pears when sync input is removed, the
trouble is probably ahead of the a.f.c.
circuit; possibly in the sync separator.

The writer wishes to thank the man-
agement of WFIL-TV for permission
to reproduce the station’s test pattern.
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Part 2.

H. M. TREMAINE, D.Se.

College of Audio Engineering

A discussion of architectural acousties

as they aifect broadcast and recording studios.

given rise to a whole new field

THE behavior of sound waves has
Engi-

of endeavor—Acoustical
neering.

The architectural acoustics of broad-
casting and recording studios and the-
aters are of extreme importance, since
they are the vital links in the chain
connecting the original source of sound
with the listener.

Vast sums of money have been spent
in research for the development of
motion picture broadcasting studios to
achieve the ultimate in acoustical de-
sign. The primary factor to be over-
come is frequency distortion, which is
caused by the design and the effect of
the materials used in the studio con-
struction.

Any distortion which originates with-
in the studio, due to acoustical design,
will be transmitted along with the
original program material. A modern
electrical recording and reproducing
system contributes only a small per-
centage of distortion; however, acous-
tic defects in the studio, such as ex-
cessive dead spots, structural vibra-
tion, external noises, reflection, etc.,
give rise to frequency discrimination
and distortion which cause unintelli-
gible and unnatural sounds to be trans-
mitted. Seldom does the listener hear
program material which has not been
altered in some manner, either inten-
tionally or unintentionally, during its
transmission to him.

Sound absorbing materials react dif-
ferently at the high and low frequen-
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cies. Generally, there is much less
absorption at the low frequencies than
at the high frequencies. Physical di-
mensions of the surfaces in the studio
may be such that they reflect the high
frequencies, but not the low, which are
bent around the edges of obstacles in
the studio resulting in sound eddies
which set up interference patterns.

Improperly designed studios may be
extremely “live” to some frequencies
and “dead” to others. In addition to
these characteristics, .the room may
be resonant to certain bands of fre-
quencies, due to its physical dimen-
sions.

Frequency distortion may also be
added by the media, including air,
through which the sounds are trans-

Fig. 2. (A) Optimum reverberation time for
recording and broadcast studios. (B) Rever-
beration characteristics of studio of Fig. 1.
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Fig. 1. The recording end of the scoring
stage used by Republic Productions of Holly-
wood for recording movie sound tracks.

mitted; however, this is negligible for
all but intense sounds. Distortion is
present in the air at all times since
air follows the action of gas under
pressure.

Sounds originated in open spaces are
heard as direct sounds. When the lis-
tener moves away from the source, the
intensity drops off as the square of
the distance. In a room this is not
true; the sound may decrease irregu-
larly, and depending on room condi-
tions, may increase because of inter-
ference patterns. Interference is the
result of multiple reflections from the
enclosure walls. Sound remains in an
enclosure until it is completely dissi-
pated, the intensity being reduced by
each reflection. The reverberation
time of a room is measured by emit-
ting a sound, then measuring the time
required for the sound to die away to
one-millionth of its original intensity
or a reduction of 60 db.

The reverberation time of a studio
should vary at a rate which will
produce maximum intelligibility, give
“presence” to the program material,
and still preserve its original charac-
teristics. This means the studio must
have enough reflective surfaces to lend
brilliance to the program material yet
have adequate absorption to prevent
excessive reverberation.

Sound when confined to an enclosure
becomes quite complex in its action,
when compared to that in free air. In
free air only the direct sound from the
source is heard, while in an enclosure,
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Fig. 3. Rear and front views of the poly-
cylindrical diffusers discussed in the text.

—=== FLAT PANEL
POLYCYLINDRICAL PANEL

Fig. 4. Polar response curve of a poly-
cylindrical diffuser used in the studio.

it consists of both the direct and re-
flected sound.

Stages designed for broadcasting and
the recording of speech and music dif-
fer in construction mainly in their size
and interior treatment. Frequently
diffusers are placed at intervals along

"the walls and ceilings to break up
“standing waves,” with additional in-
sulation around the base to deaden
the effect of footfalls and the move-
ment of equipment. The ventilation
system is baffled, and the interior of
the air ducts treated acoustically to
prevent outside noises from entering
the room.

When a sound wave leaves its source
in a room, it expands spherically until
it meets the enclosure walls. It then
suffers partial reflection, absorption,
and transmission. The reflected wave
continues to travel and is again re-
flected, and the process is repeated
until the wave energy is completely
dissipated. In rooms constructed of
hard plaster or similar materials, sev-
eral hundred reflections take place be-
fore the energy is completely spent.

Table 1. Optimum number of musicians for
various sized studios based on type of pro.
gram material being recorded or broadcast.

voums 3P auor. HOHR

(cu. ft.) TORIUMS SCORING

STUDIOS CORINS
10,000 12 - .
20,000 25 8 0
50,000 50 9 22
100,000 130 19 26
200,000 250 a1 70
500,000 — 62 110
1,000,000 — 105 240
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Echo chambers are built using this
principle. . '

The speed of sound is considered to
be 1120 feet-per-second. This tells
us that for a large room the re-
verberation time may run into sev-
eral seconds. Excessive reverberation
time causes overlapping of successive
sounds, making the program indistinct
and sometimes unintelligible.

The reverberation time of a room
depends on both the intensity level of
the emitted sound and the absorption
coefficients of the acoustic materials in
the room. The optimum reverberation
time for broadcasting and recording
studios is shown in Fig. 1A. Experi-
ence over many years has determined
that there is also an optimum number
of musicians for each size room, de-
pending upon the type of program ma-
terial. This data is given in Table 1.

It will be noted from Table 1 that
fewer musicians are used for audi-
torium work than for either broadcast-
ing or motion picture recording. For
broadcasting the tendency is to use
more musicians in a given gpace.

Of primary importance to the sound
engineer are the over-all results pro-
duced in the studio by reflections, re-
fraction, diffraction, absorption, and
“standing waves.”

When sound is generated in a room
in which the walls are parallel, stand-
ing wave systems are set up at certain
frequencies, which are dependent on
the physical dimensions of the room.
The lowest frequency that will pro-
duce a standing wave is one whose
wavelength is equal to twice the dis-
tance between the enclosure walls.
Parallel walls will also cause resonant
effects at harmonic frequencies. Thus,
for a room with a ceiling height of
11% feet, resonance may occur at fre-
quencies of 50, 100, and 150 cycles-per-
second, and others which are multiples
of the fundamental frequency. The
wavelength may be determined from
the equation x = V/f.

Resonance in a room introduces fre-
quency distortion, resulting in peaks
and valleys in the over-all response
characteristic. It also creates a hang-
over effect near the resonant frequen-
cies.

Standing waves are produced in a
room by prolonged tones, and are the
result of two waves traveling in oppo-
site directions. A standing wave is
characterized by its production of
nodes or nodal points within the room.

The effect of standing waves may be
minimized or controlled by increasing
the absorption of the room or chang-
ing the spacing and shape of the re-
flecting surfaces.

If the absorption of the room is in-
creased, it may be detrimental to the
over-all results by making the studio
too “dead,” and if the acoustic treat-
ment is selective to frequency the
room may become quite ‘‘bassy.”

To reduce the possibility of stand-
ing waves, studio dimensions should
be chosen that are not integral to each
other. For small rooms the ratio of
height to width, to length, is 1 to 1.25
to 1.60. For average size studies, the ra-

www.americanradiohistorv.com:

tio should be on the order of 1:1.6:2.5.

The reverberation time characteris-
tic not only depends on the decay pe-
riod of the room but also the diffused
distribution of the sound around the
room. Dispersion of the sound is ob-
tained by the use of non-parallel walls,
and convex or projecting surfaces,
which will disperse the reflections in
all directions. Dispersion of the sound
does not lessen the energy in the room
but tends to increase the number of
reflections in a given time, thus reduc-
ing the intensity of the individual re-
flections. This results in a smoother
decay period for all frequencies, mak-
ing the placing of microphones less
critical.

Figs. 1 and 6 show the interior of
the scoring stage built by Republic
Productions, Inc., Hollywood, Califor-
nia for recording music for motion
pictures. This stage has approximate-
ly 250,000 cubic feet of space and cov-
ers an area of 65 x 112 feet.

In Fig. 1 are seen several polycylin-
drical diffusers, or convex reflectors,
spaced along the wall extending from
the floor to the ceiling. Several more
are shown across the rear wall and
ceiling. At the front end of the stage,
the floor is raised to three different
levels to facilitate the proper place-
ment of the orchestra. Motion picture
projection equipment and screen are
provided for cueing purposes. The
mixing console is used for rerecording
and special “dubbing” projects. Nor-
mally all rerecording is done on an-
other stage.

At the right of the screen is a
glassed-in room which is used for re-
cording large choral groups or for
other type pickups requiring separa-
tion from the orchestra. On the left
side is an organ vault.

In Fig. 6 is shown a rear view of
the stage and the monitor room where
the sound mixer, with the aid of the
musical director, monitors and mixes
the final recording, which is then car-
ried over lines to the recording de-
partment in another building.

Polycylindrical diffusers are con-
structed of one-quarter or three-
eighths inch plywood, and bent into a
segment of a circle, as shown in Fig. 3.
Each diffuser has a different radius.
The sound is dispersed by reflection
from its curved surface and by radia-
tion, due to its resonant action or
panel vibration, which is set in motion
either by the direct action of the origi-
nal sound or by partial absorption and
reradiation of the sound striking its
surface. This is illustrated by the
“polar curve” response, Fig. 4, which '
shows the dispersion characteristics of
a flat panel compared to a convex
panel.

The dispersion by reflection will de-
pend on the size and curvature with
respect to the wavelength of the
sounds striking its surface. The reso-
nance frequency depends on the damp-
ing factor of the material and the
spacing of the internal bracing, etec.
Flat panels,; if placed too close to a
microphone, may produce interferences
due to the phase differences between
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the source of sound and the reflections.
Concave surfaces should be avoided as
they act as sound concentrators, focus-
ing the sound and causing echoes.

The walls and floor of the Republic
scoring stage are of interest, and a
cross section of their construction is
shown in Fig. 5. The vertical walls are
several inches thick, covered on the
exterior with a heavy layer of stucco
cement. Between the exterior wall
and the inside wall is a layer of build-
ing paper and a 4 inch layer of rock
wool, then a 6 inch air space, another
4 inches of rock wool, and an interior
finish of wallboard and acoustic tile.
A concrete floor is laid on a layer of
loose dirt. Atop the concrete floor is
an asphalt base in which railroad ties
have been imbedded, to give strength
to a hardwood floor which is laid atop
the asphalt. This type construction
reduces the possibility of low frequency
rumble and earth noises being trans-
mitted to the stage.

Although the walls are quite thick
and will provide 40 to 50 db. of attenu-
ation for noises originating outside the
stage, this is still not sufficient attenu-
ation to reduce the noise of low fly-
ing aircraft. To obtain any greater
amount of attenuation is not practical
from an economical standpoint.

The reverberation characteristics of
this stage are shown in Fig. 2B. The
solid line is the response obtained by
measurement with the stage empty.
The dotted line is the optimum re-
sponse for a stage its size.

The reverberation time was meas-
ured using a loudspeaker, at the
orchestra end of the stage, supplied
with frequencies from an audio oscil-
lator. The oscillator is a special motor
driven device. As the frequencies are
produced, they are “warbled” by the
action of a four-sided cam mounted
on the oscillator frequency dial. The
tone is warbled approximately four
times per second, * 10 per-cent of the
mean frequency. A calibrated micro-
phone picks up the tones from the
loudspeaker which are then recorded
by a special high speed automatic level
recorder on a wax-coated paper tape.

The purpose of the warbled tone is
to prevent the formation of standing
waves in the room, which might occur
if steady tones were used. The warble
tone is only required for frequencies
below 1000 cycles.

So far, our discussion of sound stages
has been confined to those used for
the recording of music and broadcast-
ing. But what about stages used for
housing motion picture sets and the
production of television shows, where
the principal pickup is dialogue?

Stages of this type, insofar as gen-
eral construction is concerned, are
about the same as music stages, ex-
cept that it is unnecessary to go to the
expense of isolating the foundation and
the floor. Also, no convex splays or
similar devices are necessary.

Like the music stage, the walls
should be quite thick to reduce inter-
ference from the outside. The doors to
the exterior are generally constructed
along the lines of an ice-box door, with
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interlocking edges similar to a bank
vault door to prevent leakage around
the jambs.

The interior walls of the stage are
treated with rock wool, blown in be-
tween the risers and covered with mus-
lin. Over the muslin is placed a single
layer of common fly-screen to protect
the muslin from damage. The thick-
ness of the rock wool will vary from
2 to 6 inches depending on the isolation
required.

As this type stage is used principally
for dialogue pickup, the ambient noise
level must be low and the ventilation
system well insulated, otherwise a low-
frequency rumble may be picked up
during low-level passages in the dia-
logue.

When dialogue is recorded over a
flat recording channel from a stage of
the type just described, the reproduced
sound may have an unnatural quality,
and lack intelligibility. This results
from the materials used in the set con-
struction, and the reverberation char-
acteristic of the stage. Even the ac-
tors’ clothing has its effect.

All materials used in the construc-
tion of sound stages have a greater ab-
sorption at the high frequencies than
at the low; thus, reflections increase
the low-frequency response, causing
the reproduction to become ‘“tubby’.
This condition varies with set construc-
tion, the microphone placement, and
distance from the source of sound.

Microphones should be suspended
from a “boom” in front of and over the
actor, and just out of the camera
angle. Means should also be provided
to “gun” the microphone towards the
actor, as his movements are followed.
This will tend to keep the sound qual-
ity uniform.

It is the practice in the motion pic-
ture industry to use a ‘“‘dialogue-equal-
izer” in the dialogue microphone cir-
cuit to reduce the low-frequency re-
sponse. The amount of equalization
will depend on the type of microphone
used, the set acoustic characteristics,
and the type of recording system. Usu-
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Fig. 5. Cross section of the construction
used for the walls and floor of the Re-
public Production, Inc.’s scoring stage.

ally, these equalizers are designed to
attenuate the low frequencies starting
about 700 c.p.s. and tapering downward
to around 12 db. at 100 c.p.s.

Low-frequency accentuation is also
created by the fact that actors on
sound stages speak more softly than
normal. This increases the low-fre-
quency components in their voices over
their normal manner of speaking. To
secure a normal reproduction of the
actor’s voice under these conditions, a
dialogue equalizer is used.

It might be desirable under certain
conditions to inject a small amount of
high frequency equalization into the
dialogue, particularly for film record-
ing, to compensate for processing loss.
Again this will be determined by the
system, and microphones employed.
Approximately 4 to 6 db. of equaliza-

(Continued on page 114)

Fig. 6. Opposite end of the studio shown in Fig. 1. The monitor room where the “sound
mixer” and musical director monitor and mix the final recording is in center at rear.
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By
H. C. CARMICHAEL

Consulting Engineer

Details on how various resistor combinations can

be used to provide the proper matching networks.

T IS sometimes necessary in com-
munication and television work
to apply two alternating currents

such as speech, carrier, or music cur-
rents to one channel. This may be
done by means of a transformer, but
owing to the electromagnetic fields
and frequency losses from the trans-
former, this method is not always de-
sirable, and another method using
combinations of non-inductive resist-
ances is sometimes used. This method
involves the formation of resistance
networks, called pads, from non-induc-
tive resistances. In the case of 600

ohm circuits it is usual to make match-
ing pads from 1200 to 600 ohms and
to connect the 1200 ohm outputs in
parallel. There is a third method,
shown in Fig. 1A, using a network of
standard non-inductive resistors which
involves a small power loss but is less
expensive than the other methods.

An application of this method is
shown in Fig. 1A, where it is used to
connect two sources of alternating cur-
rent to one channel or vice versa. For
purposes of matching, it is necessary
to make the values R;, R, R; shown in
Fig. 1A, such that when channels 1

Fig. 1.
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and 2 are terminated in their correct
impedances (600 ohms), then channel 3
will also be 600 ohms. Fig. 1A may be
simplified to the arrangement shown
in Fig. 1B. Now, when two resistances,
R, and R, are connected in parallel,
their joint resistance may be found by
the aid of the formula:

_ B XR.
" R,+R.
If this formula is applied to Fig. 1B,
then the joint resistance of the two

paths (600 ohms and x ohms) from
A to C is:

Ry 1)

600x
600 + x
Similarly, the joint resistance of the
two resistances (600 ohms and x ohms)
between B and C is:
600x
600 + x
These two joint resistance values are

in series with respect to the line and
thus their total resistance is:

600x + 6002 _ 1200z
600 + x 600 + x

~ 600 + x

The other resistor from 4 to B (x
ohms) is in parallel with this combina-
tion as shown in Fig. 1C which is a fur-
ther simplication of Fig. 1A. Thus, if
formula (1) is applied to this circuit,
then the joint resistance of the com-
bination will be:

12002
600 +z ) *

12002
(600 + a:) s
This, of course, must equal the resist-
ance of channel 3 and thus:

1200%
600 + = .”‘

1200
(600 + x) T
This may be simplified to show that
2 = 1800 ohms.
Figure 1D shows the resistance net-

work to satisfy the conditions shown
in Fig. 1A.

=600

Power Loss of Pad

The power loss from each channel to
the mixer channel resulting from the
use of this pad can be calculated as
follows. Assuming a voltage of 10 volts
across a source of 600 ohms in chan-
nel 3, then the voltage across points A
and B in Fig. 1D would be 10 volts and
the voltage across points A and C
would be 5 volts, as the resistance of
the combined resistor AC is equal to
the combined resistor CB. The power
loss equals:

20 log %
2

and if the information supplied in the
(Continued on page 86)
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Novel TV Antenna Installation
Overcomes Mountain Terrain

The “Radarray” antenna was used
with both of these installations. An
open-wire line was run from top of hill
to homes located in bottom of a canyon.

An open-wire line 490 ft. long paid dividends. It

was the only answer to this installation problem.

matter where he operates en-

counters the challenge of fringe
area reception. The three major prob-
lems are usually signal strength,
interference, and reflection —causing
ghosts.

Because the signal strength is liable
to be variable, the first step is to
locate the strongest signal. A portable
TV set or a field strength meter with
a half-wave dipole on the end of an
eight foot mast should be used to probe
the rooftop and surrounding territory.
Strength of signal does not necessarily
depend upon height; many times the
best signal will be found eight feet
or so off the ground. The important
thing is to locate the strongest signal
area and place the antenna there.

V-cone antennas, up to four stacks,
are practical if there is no interference
or ghost. Experience has shown that
the V-cone is adequate for gathering
signal, but its directional characteris-
tics are not comparable with other
systems. For directional characteris-
tics to eliminate interference and
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EVERY television technician no

ghosts, the best type of antenna is the
“Radarray.” It is a high gain, stacked
dipole with multiple reflectors, and
has a very narrow frontal lobe with
almost a complete null to the rear, and
is made by the Gon-Set Co. of Bur-
bank, Calif. This antenna requires
careful orientation.

Mountainous terrain presents other
problems in addition to weak signal.
The only possible signal may be on a
hilltop far from the receiver location.
For such long runs, twin-lead has too
great a loss, and an open-wire line
is the only alternative. There is avail-
able on the market packaged open
wire line suitable for this purpose. To
suspend this long line, ten foot thin-
wall 1”7 or 1% " electrical conduit tub-
ing can be used, and the line fastened
to the pole with mast insulators
hooked over the line spreaders. Open-
wire line should be kept taut by
springing the steel poles, and should
be kept as far as practical from
fences, power lines, and trees.

Proper impedance matching must
be maintained between the antenna

www.americanradiohistorv.com

By

ALBERT E. COMBS

" R,

Arg

G

and the line, and between the line and
the set. With long transmission lines,
any mismatch will affect reception a
great deal more than the short lines
ordinarily used. Time may be saved
by figuring out the line terminations
before going to the job. For example,
if the job has been surveyed and it
is known that a line five hundred
feet long will be required, open-wire
line is the obvious choice. This line is
commercially available in 450 ohm
impedance and will have to be termi-
nated by a matching transformer on
at least one end. If the “Radarray”
antenna is to be used it will match
the line; if not, a matching section of
line must be used. In any case, a
matching section will be required at
the set. A bad standing wave ratio,
caused by mismatch, will ruin an
otherwise good installation. To match
a 450 ohm line to a 300 ohm antenna,
connect a 3.5 ft. piece of 300 ohm
twin-lead between the antenna and
line, and solder the remaining end to
the open-wire line. This matching
section will give a better energy trans-
fer. In general, mismatch between
the antenna and the line is not as
serious as mismatch between the line
and the set. In most cases, matching
sections can be made from short pieces
of commercially available line. Two
useful equations for figuring match-
ing sections are as follows: Z,—=V Z, Z.
where Z; is the section impedance,
Z, is the line impedance, and Z, is the
antenna center impedance (or input
impedance) of set. To find the length
of line (in feet) required for the sec-
tion, L = 234/freq. (in mc.).

If it is necessary to make up a sec-
tion of line, use the charts in one of
the handbooks, either ‘“‘Reference Data
for Radio Engineers,” or the “A.R.R.L.
Antenna Handbook,” either of which is
good.

The main points to remember in
mountainous areas are that the an-

(Continued on page 108)
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Over-all view of the Hallicrafters SR-75.

paptl SIS
Details on a compact unit which
is suitable either for Novice

hams or as an emergency rig.

ITRANSCEIVER
lor the NOVICE HAM

HERE are many Novices who

I will elect to build their own

transmitters and receivers for
use after July 1, 1951, providing they
have received their Novice Licenses by
that time. Others will take advantage
of commercial products such as the
one to be described.

The equipment illustrated is the
Hallicrafters Model SR-T5 Receiver-
Transmitter which includes a complete
all-wave radio receiver and a five-
band, plug-in coil, c.w. transmitter
rated at 10 watts input. Experience
has shown that reliable contacts are
made by amateurs using extremely
low powered units. It is expected,

By
CLARK E. JACKSON

therefore, that units used by the
Novice will allow many DX contacts.
Complete rules and regulations cover-
ing the new Novice and Technician
classes of stations and licenses are
given on page 38 of this issue. The
transceiver to be described meets the
requirements as set forth for these
classifications.

The SR-75 may be used either as a
fixed or portable amateur station as
well as an auxiliary or emergency sta-
tion. The unit may be powered from a
6 volt automobile storage battery in
conjunction with a 6 volt d.c. to 115
volt a.c. vibrator pack capable of fur-
nishing a minimum output power of

Fig. 1. (A) Details for constructing a single-wire antenna suitable for use with the
SR-75 transceiver. (B) Data for building and connecting a half-wave doublet antenna.
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fifty watts at from 40 to 125 cycles.

The receiver is electrically identical
to the Hallicrafters Model S-38B re-
ceiver with the exception of the rec-
tifier tube which is a 117Z26GT. This
tube is used in a conventional voltage
doubler circuit as shown in Fig. 2
which is the complete schematic of the
transceiver.

Transmitter

When connected as a transmitter,
the unit comprises a c.w. crystal con-
trolled oscillator employing a type
12BA6 pentode, controlled by a plug-in
type crystal. A slide switch, located
on the rear lip of the chassis, is used
to operate the oscillator in a funda-
mental Pierce oscillator circuit or as
a frequency doubler in a tri-tet cir-
cuit. The output of the crystal-con-
trolled oscillator drives a class C
amplifier comprising a 50L6GT and
plug-in type tank coils. This same r.f.
amplifier tube is also used as the audio
power amplifier when the transceiver
is switched to the “receiver” position.
The output circuit consists of con-
densers Ca, C» while the tank coil is a
pi-network composed of the two tun-
ing condensers and the plug-in coil
selected for the operating frequency.
This pi-network assures substantial
harmonic reduction as well as flexi-
bility in feeding various types of an-
tenna systems with resistances rang-
ing from 30 to 600 ohms. In the case
of balanced systems, these may be fed
with power if the transmission line is
at least a quarter wave or longer at
the operating frequency.

To eliminate electrical shock hazard,
the keying of the final amplifier is

. accomplished by means of a relay

whose power is supplied by two stand-
ard 1% volt flashlight cells. A holder
for these cells is contained within the
receiver-transmitter cabinet. Because
flashlight cells deteriorate with age,
the transceiver comes from the factory
without these batteries.

On the rear chassis lip is a 4-prong
socket for connecting to the keying
relay and to the plate circuit of the
final amplifier. A 36” four-wire cable
with plug for insertion into this socket
is supplied and the two metering leads
are provided with an insulated socket
which mounts a pink bead, 2 volt, 60
ma. pilot bulb. Under resonant, no-
load, key-down conditions, the class C

RADIO & TELEVISION NEWS
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plate current is approximately 15-20
ma. which is not sufficient to light the
indicator bulb. However, under off-
resonance and load conditions the plate
current is about 45 ma. which provides
almost full brilliancy.

If the Novice wishes a more accu-
rate indication of plate current and
tuning resonance, it is recommended
that he use a 0-100 ma. meter connect-
ed in place of the pilot lamp.

Antennas

It is necessary to use two separate
antenna systems with the transceiver
in order to obtain optimum results.
The transmitting antenna may be in
the form of a single-wire installation
or a half-wave doublet. It is recom-
mended that the doublet be used when
transmitting on the higher frequency
bands. Antenna heights between 35-75
feet are usually suitable for all bands.
However, it is necessary to erect the
antenna clear of surrounding objects
if at all possible. Complete informa-
tion on the design, construction, and
application of many types of antennas
has been given in past issues of this
publication or may be found in any of
the amateur radio handbooks.
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(Continued on page 136)

Fig. 2. Complete circuit diagram of the
Hallicrafters model SR.75 transceiver.

R—10,000 ohm, Y5 w. res.

Ro, Rs, Rir—470,000 ohm, V3 w. res.

Rz—22,000 ohm, V3 w. res.

R—470 ohm, V5 w. res.

R;—390 ohm, V5 w. res.

R —2.2 megohm, V3 w. res.

Rc—47,000 ohm, V3 w. res.

Ry=—2 megohm, V5 w. pot.

R,—10 megohm, V; w. res.

Ry—220,000 ohm, V5 w. res.

Ri5—100,000 ohm, Y5 w. res.

Ry—150 ohm, V3 w. res.

Ris, Rig—47 ohm, V3 w. res.

Ry—4700 ohm, V5 w. res.

Riy—15 ohm, V5 w. res.

Ripy Rey—22 ohm, V5 w. res.

Rog—56,000 ohm V5 w. res.

Rn—27,000 ohm, V5 w. res.

Rgo—39 ohm, 2 w. res.

Ros—39 ohm, V5 w. res.

Ros—47,000 ohm, 1 w. res.

Ray—1200 ohm, Y5 w. res.

Ror—100 ohm, V3 w. res.

Cy, Cio0—.01 pfd., 600 v. cond.

Coa, 21, Cac, Ca, Cap, Cos, Caa, Caw, Cose
C.ga—Trimmer cond.

C—2700 pufd., 400 v. cond.

Csa, Cse—T wo-gang main tuning cond.
s, Cza=——T wo-gang bandspread cond.

Co—.25 ufd., 400 v. cond.

Cr, Ci—~Capacity formed by placement of wiring
'~ Coy—.05 pfd., 400 v. cond.

Ci1as Cuic, Cog—-220 ppfd. mica cond.

C116—.002 pfd., 400 v. cond.

Cud, Cis, Cizr Ca1, Cayy Cio—.005 pfd.. 400 v.
cond.

Cy1o—100 ppfd. mica cond.

Cys—110 ppfd. mica cond.

Cy—30 pfd., 25 v. elec. cond.
a8, Cieb, Croc=—40/40/60 pfd., 250 v. elec.
cond.

Cys—.001 pfd., 400 v. cond.

Crp, Cop—.02 pfd., 400 v. cond.

Coy—Var. air cond.

Cay—47 pufd. mica cond.

Coy—120 ppfd. mica cond.

Cog—.003 pfd., 400 v. cond.

*Cgy, C37—.0022 pfd., 400 v. cond.

Cgr—24 ppfd. mica cond.

Cyg—50 ppfd. mica cond.

Cas—.1 pfd., 600 v. cond.

Casn, Cagb Cssc—40/40/40 pfd., 250 v. elec.
cond.

Caga, Cagp—Two-sec. 004 pfd., 400 v. cond.

Ly, Lo, Ls, Li—R.f. choke

WY I

58 HITA 039NVD |

r

Li—10 & 11 meter amplifier coil
Ly—20 meter amplifier coil
Lg—40 meter amplifier coil
L—80 meter amplifier coil

Ty, To—Antenna coil Sy—Send-receive sw.

T—Conv. osc. coil S—C.W.-AM sw.
Ty—455 ke. input if. trans. Sy—Phone-speaker sw.
T:—455 kc. output i.f. trans. §;—On-off sw.

To—Output trans. Se—Trans, bandswitch

‘'diWY 3°d
1ndino ownv

“ANY ‘SNYHL OL

V—125A47 tube

=
Vi—125K7 tube las o y18 ljg
Ve—125Q7 tube le 5 x
V,—50L6GT tube la E é‘
Vi—11726GT tube 3

‘dWY olany
‘130 pu2

[ S

Ly—20, 40, & 80 meter osc. coil ; 2 = = A~
Lyo—10 & 11 meter osc. coil Sy—Bandswitch LM,, LM—Pilot lamp Vi—12BA6 tube - - S |
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* Helptul Hints

on dervicing
AC-D.C. et

By T/SGT. JAY J. LUCAS, USAF

Simple test gadget speeds both “B*>° voltage and

filament cheeks. It is fool-proof, and easy to use.

TEST prod connected to ground
A through a 6 watt, 110 volt lamp,

and a neon lamp will prove to
be a real time saver when servicing
radios of the a.c.-d.c. variety, as well
as being useful for locating trouble in
appliances. Although this article will
be confined to describing procedures
for use in repairing a.c.-d.c. sets, the
reader will readily visualize its ap-
plications in other jobs.

The tester is shown schematically in
Fig. 1A. It consists of two lamps, a
Mazda type S6 6 watt, 110 volt lamp
and a % watt type NE-45 neon lamp.
They may be mounted on the test
panel by using standard 1 inch diam-
eter pilot lamp assemblies with can-
delabra sockets, located where they
are easily seen while peering in and
around the radio being serviced. The
connections for the test leads should
be brought out through the panel. The
other side of the lamps must terminate
in a good ground. Either the neutral
side of the house wiring or a good
water-pipe ground should suffice. The
effectiveness of the ground should be
checked by connecting a test lead

T0 GNDS. OF TEST EQUIP.

e,u/cxs

£

zo
R €
23
8<

é(@
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(A) VaW.NEON ;5
GROUND TO NEUTRAL
SIDE OF WIRING OR

WATER PIPE
1
o~ = 2R

I ? 23325 5006 teskr  sesar  teser

2,
N7 V. A.C.
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Fig. 1. (A) Wiring arrangement of test

unit. (B) Conventional a.c.-d.c. series-type
filament wiring. Numbered test points re-
fer to Table 1. Line cord switch must be in
closed position when making these tests.

through the 6 watt lamp to the ‘“hot”
side of an outlet. The lamp will light
with normal brilliancy if the ground

Table 1. Test procedure for checking open filaments, cord, and
switch, Test points mentioned refer to those shown in Fig. 1B.

TEST LAMP LIGHTS

DOES NOT LIGHT

REMEDY

1 See text
OK

OK, Check with pilot lamp
temporarily removed.
35Z5 Fil. OK

2
3
pilot tap
4
: 50L6 Fil. OK
7

12SK7 Fil. OK
12SA7 Fil. OK

8 Line cord & switch OK
“’Hot"” chassis)
9 128Q7 Fil. OK

are connected to “hot” side.

Line cord open
35Z5 Fil. burned out at

35Z5 Fil. burned out

50L6 Fil. burned out
128K7 Fil. burned out
12SA7 Fil. burned out
Reverse line plug temporarily for tests 8 and 9,

Defective switch or cord

128Q7 Fil. burned out
Return plug to original position so chassis is connected to neutral side of line and filaments

Replace cord or plu

Replace tube, and check out-
put tube (See text)

Replace tube and check out-
put tube (See text)

Replace tube

Replace tube

Replace tube

Repair or replace defective
part
Replace tube

60
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is satisfactory. Obviously, the lamp
will not light if the lead is connected
to ground side of the outlet.

While installing the lamps, it would
be wise to connect ground leads to the
signal generator, signal tracer, scope,
etc., terminating them at the lead side
of the 6 watt lamp. This will indicate
when these instruments have been con-
nected to a “hot” chassis, which is the
usual cause of the annoying hum
modulation experienced when using
such instruments on a.c.-d.c. sets.

Little need be said about the theory
involved in this simple device. The 6
watt lamp provides a low-resistance
path to ground for small currents, but
lights and limits the current to a safe
value when the lead is connected to a
hot-spot. When checking for burned
out filaments in a series circuit. the
lamp will light as long as all the tubes
between the probe and the high side
of the line are OK. The limiting ac-
tion of the lamp eliminates any ap-
preciable voltage drop through the
tubes during the test. The neon lamp
is essentially a voltage-operated de-
vice which will light with the presence
of voltage without drawing appreciable
current. It is used in cases where the
current drawn by the 6 watt lamp
would “upset” circuit conditions.

For the purpose of explanation, a
typical a.c.-d.c. power circuit is shown
in Fig. 1B. A large percentage of sets
is represented by this basic diagram.
The test points are numbered in logical
sequence. Minor deviations from the
procedures outlined will have to be
made for other circuits, but after a lit-
tle practice the reader will readily
develop his own procedures.

Assuming the circuit given is ap-
plicable to the set being tested, the
following steps should be followed:

Turn the set on, then plug it into
the outlet. With the test probe con-
nected to the 6 watt lamp jack, touch
the prod to the chassis. If the lamp
lights, the chassis is connected to the
“hot” side of the line.

An exception to this will occur if the
line switch is defective and does not
close. A line cord or plug that is open
between the switch and plug will also
cause the lamp to light.

Trouble of this type may be detected
by watching the test lamp when it is
touched to the chassis. If the switch,
line cord or plug is open, the lamp will
light to almost full brilliancy and then
gradually dim as the tube heaters
warm up. A condition of this type
would indicate that the polarity of the
line cord is correct. It will also show
that the filament string is operating
properly but that there is an open in
the grounded side of the line cord or
switch.

If the lamp lights and holds its
full brilliance, it would indicate
that the line cord had not been prop-
erly polarized and we strongly rec-
ommend reversing the plug to avoid
becoming an unwilling conductor of
110 volts. (A rubber safety mat is a
good precautionary measure if the
floor isn’t “shockproof.”) After re-
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versing the plug, recheck the chassis
to make sure that there is no voltage
present. If the tubes do not light, pro-
ceed with the tests outlined in Table 1.

Upon completion of the tests out-
lined, or if tubes warm up, indicating
that all filaments are OK, the follow-
ing “quickie” tests will show up the
most common failures in a.c.-d.c. sets:

Check rectifier plate voltage. Con-
nect probe to plate of rectifier. If lamp
does not light, check the surge resistor.

Check rectifier output. Using the 6
watt lamp, connect probe to cathode of
rectifier tube. If normal voltage is
present, the lamp should light to nor-
mal brilliancy. The lamp will draw
approximately 55 ma., so this test
should not be prolonged. If the recti-
fier is good, it will withstand this test
momentarily. If the emission is low,
or if there is a defective filter, the
lamp will not light brightly.

Check filter output. Place the probe
on the screen connection of the output
tube (pin 4 of the 50L6, in this case).
Anything less than normal brilliancy
in the 6 watt lamp indicates low capac-
ity filters. If the set plays, this fault
will usually show up as hum modula-
tion and low volume. Checking the
voltage with a meter usually indicates
less than 90 volts when this trouble
occurs. Replacing the filter condens-
ers is the best remedy for this.

Check output transformer. If the
set is dead and voltage is present at
the screen of the power output tube,
the output transformer is a logical
suspect. Placing the test probe on the
plate pin should light the lamp. (Don't
be fooled by a shorted condenser be-
tween plate and screen of the output
tube.)

Check output tube for filament-to-
cathode leakage. This is a common
cause of distortion. Although a tube
checker will usually reveal a leakage,
it may also be checked by connecting
the test lead to the neon lamp, dis-
connecting the cathode bias and by-
pass, and connecting the probe to the
cathode pin. Momentarily remove any
of the tubes except the rectifier and
output tube. This will cause the neon
lamp to glow if there is a leakage. An-
other method is to leave the cathode
circuit undisturbed, and let the set get
warm. Then pull out one of the tubes
farther down the line (12SA7 or 12SQ7)
and carefully watch the 35Z5 and 50L6
filaments. If they continue to light or
glow unusually long, there is a leakage
in the output tube. The author al-
ways makes this check whenever a rec-
tifier tube is replaced, as leakage in
the output tube causes excessive volt-
age across the rectifier filaments and
shortens the life of the tube. The lat-
ter check can be made without remov-
ing the chassis from the cabinet.

Check for plate and screen voltages
on other tubes. The neon lamp will in-
dicate the presence of practically all
normal voltages in a.c.-d.c. sets as they
are in the neighborhood of 90 to 120
volts, which is just sufficient to ionize

(Continued on page 135)
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ARNEY, the “electronic assist-
B ant” as he liked to call himself

of Mac’s Radio Service Shop,
stepped inside the front door of the es-
tablishment and then stopped dead in
his tracks and began to sniff the air
like a retired fireman getting a whiff
of shingle smoke.

“Oh-oh, Miss Perkins,” he exclaimed
accusingly to the office girl, “you’'ve
been splurging on a new perfume
again. No, don't tell me what it is. Let
me guess. I'm

ac’s RADIO
RVICE SHOP

By JOHN T. FRYE

o

TV AND THE LITTLE GUY

“Very well, Junior,” Mac said as he
shot an amused look at the youth, “but
don’t think you're fooling anybody.
I'm hep to this business of your getting
me started on a long-winded lecture
just to stave off going to work; but
what is the gimmick this time ?”’

“Oh no, Boss,” Barney denied with a
pained expression. ‘“You've got me all
wrong. This thing really has me wor-
ried. Remember those magazines you
told me to take home and read? Well,
just before com-

pretty good at this
sort of thing: Hm-
m-m-m,” he said
with his eyes
tightly closed and
his freckled face
screwed up in a
look of intense
concentration, ‘‘it
could be either My

Secret Sin or Man- | Suceessfully.

The topic of large
tions vs. the small i$ a controversial one.
In the past we have presented the case
for the large operation (see “Is the One
Man TV Shop Doomed?” in the February
1950 issue and “TV Servicing is Big Busi-
ness” in the March 1950 issue).

With this article we present the other
side of the story with John T. Frye going
to bat for the small operator.

We do not believe that there is any
cut-and-dried answer to this question at
the present. Only time will tell which type
of operation can make the grade most

ing to work I fin-
ished an article in
one of the pub-
lications intended
for large service
shop owners. This
writer said televi-
sion was finally
spelling out the
end of the ‘screw-
driver mechanics.’

TV service opera-

trap, but I seem to
be getting just a soupgcon of Night of
Love—"

“I hate to throw your ‘soupcon’ out
of joint,” Matilda interrupted with a
giggle, “but you're not even warm. If
you will stop making that noise like a
punctured bellows and open your eyes,
you will see that what you are smell-
ing is First April Hyacinths, and they
are right here in a vase on my desk.”

“Yeah, M’sieu Jacques,” Mac yelled
from the service room, “quit waving
that anteater proboscis of yours
around and come on back here and put
your nose to the grindstone where it
belongs.”

“Okay, okay!” Barney said amiably
as he strolled back into the service de-
partment, “but I have a little matter
I want to talk over with you before we
start to work.”

www.americanradiohistorv.com

At first I thought
the writer simply meant poorly-trained
and sloppy technicians, but as I read
on I found him calling these same peo-
ple ‘individual technicians’ and ‘one-
man alley operators.’” To him, appar-
ently, a screwdriver mechanic and the
operator of a one-man shop were the
same person, and he was convinced
that these characters were going to be
about as common on the American
scene as wild bison.”

Mac lighted his pipe before he an-
swered. “This is serious,” he said with
with a grin that belied his words. “Did
the prophet of doom give any reasons
for his pessimism ?”’

“Well, for one thing, he said the lit-
tle-shop operator did not have either
the equipment or the technical knowl-
edge needed for TV servicing.”

(Continued on page 137)
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Compiled by KENNETH R. BOORD

International Monitoring Serv-

ice, San Carlos, California, its
“free service to International Broad-
casters, in and outside the United
States” was discontinued as of Janu-
ary 1, until further notice. ‘“Resump-
tion of these services, which were per-
formed in the interest of goodwill and
better understanding between the peo-
ples of one nation and another, will
commence as soon as practical with
relation to the necessary reorganiza-
tion of our group caused by the cur-
rent conflict and the ensuing national
defense preparations. IMS extends its
sincere appreciation to the hundreds of
short-wave listeners throughout the
world who so willingly and unselfishly
cooperated with us in the past years
in helping us to enable our services to
cover a broader scope and serve a
greater number of our friends who
broadcast the world over.”

* * *

ACCORDING to a release from the

Radio Club Notes
England—The International Short
Wave Club, 100, Adams Gardens Es-
tate, London, S.E. 16, in a recent
monthly bulletin, said: “We will send
details and a specimen copy of our
publication to any address.”
* * *

This Month®s Schedules

(NOTE: This is the time of year
when some stations will be going on
Summer Time; in such cases, you may
find schedules advanced one hour from
those listed herein.—KRB)

Andorra—Radio Andorra, 5.992, not-
ed with good level when tuned 1615.
(Ferguson, N.C.) " Logged recently by
Oskay, N.J.,, on measured 5.9902 at
1648; severe CWQRM; man announced
in French, woman announced in Span-
ish.

Angola—CR6RO, 7.582, Silva Porto,
is heard in Sweden 1400-1500;
CWQRM. (Nattugglan, Sweden) Ra-
dio Australia says this one is heard in
South Africa at 1200-1505; QRA is
P.O. Box 33, Silva Porto, Angola. Also
reports CR6RE, 7.165, is heard in South
Africa from 1300. Says CR6RG trans-
mits daily at 1300-1500 on 9.760; that
CRG6RB, 9.165, is heard in South Africa
at 1230-1500, fairly good strength; and
that Louanda, 9.470, is heard from
1300 onwards.

CR6RD, 11.922.7, Nova Lisboa, noted
1340. (Oskay, N.J.)

Argentina—New SIRA schedules
from Buenos Aires are listed—9.690,
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Spanish 1000-1100; French 1100-1200;
Italian 1200-1300; Swedish 1300-1400;
English 1400-1700; German 1700-1800;
Spanish 1800-1900; English 1900-2100
and 2100-2400. On 15.290, Spanish
2100-0100, 1215-1545. On 11.880, Portu-
guese 0800-1300; French 1300-1430;
English 1430-1600; French 1600-1700;
Portuguese 1700-2230. On 9.455, Eng-
lish 1600-1750, 2130-0100. Still desires
reports from listeners all over the
world.

LRS, 9.315, Buenos Aires, Radio
Splendid, noted in Spanish 2110-2133
and later. (Patterson, Ga.) LRT, 11.839,
Tucuman, heard signing off 2258 after
a march. (Russell, Calif.)

Australia—Latest schedules of Radio
Australia are 1500-1655, VLC, 15.20, to
New Zealand; 1500-1800 (Sat. to 1815),
VLAS8, 11.76, to British Isles, Europe;
1529-1800 (Sats. from 1559 to 1815),
VLB11, 15.16, to Japan, N. Pacific;
1713-1950 (F'ri. to 2100; Sat.1729-2100),
VLC9, 17.84, to South and Southeast
Asia; 1815-1950 (Fri. to 2100; Sat. 1828-
2100), VLAG, 15.20, to Southeast Asia,
N.W. Australia; 1950-2230 (off Fri.,
Sat.), VLGI11, 15.21, to Southeast Asia,
N.W. Australia; 2145-2315 (Fri. 2056-
2145; Sat. 2056-2315), VLB5, 21.54, to
Japan, N. Pacific; 2330-0045, VLC9,
17.82, to South and Southeast Asia;
2330-0045 (off Fri.), VLB5, 21.54, to
Africa; 2330-0045, VLA6, 15.20, to N.
America (West Coast); 0045-0230,
VLG11, 15.21, to Southeast Asia (in-
cluding Thai language program Fri.

Front view of transmitter building at TGNA
(Telling the Good News Abroad), missionary
station In Guatemala City. The station has
been licensed to operate on channels of
1180 ke.. 6.040, 9.660, 11.850, 15.100, and
17.870 meters. The first three frequencies
have been in use for some time and the
11.850 is expected to be in operation shortly.
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0200-0230) ; 0100-0140, VL.C4, 15.32, to
French Indo-China (in French); 0100-
0140 (Tue.-Fri.), VLHS5, 15.23, to Tahiti
(in French); 0100-0140 (Sun., Mon.),
VLAS6, 15.20, to Tahiti (in French);
0100-0400 (except Sun., Mon.), VLAS,
15.20, to China (United Nations broad-
cast); 0155-0315, VL.C10, 21.68, to Brit-
ish Isles, S. Asia; 0140-0315, VLBY,
9.58, to New Zealand, British Isles;
0200-0230 (Fri. only), VLG11, 15.21, to
Thailand (in Thai); 0245-0345, VLG11,
15.21, to New Caledonia (in French);
0328-0450, VLB4, 11.85, to Japan, N.
Pacific; 0400-0630 (Sun. and Mon. from
0328), VLAS6, 15.20, to Japan, N. Pa-
cific; 0328-0530, VLC4, 15.32, to South
and Southeast Asia; 0500-0630, VLB4,
11.85, to Southeast Asia; 0530-0600,
VLC4, 15.32, to Indonesia (in Indone-
sian); 0600-0630, VL.C4, 15.32, to South
and Southeast Asia; 0700-0900, VLC7,
11.81, to N. America (East Coast);
0900-1000, VL. A6, 15.20, to British Isles,
Europe, VLB4, 11.85, to South and
Southeast Asia, and VLC7, 11.81, to N.
America (Central and Mountain Time
Zones); 1000-1115, VLC7, 11.81, to N.
America (West Coast), and VLB4,
11.85, to South and Southeast Asia;
1015-1115, VL A6, 15.20, to Africa. Un-
less otherwise stated, all broadcasts
are English.

Radio Australia’s 11.76 channel noted
1645-55 with news; fair to good level
in South Dakota. (Lane) Also reported
by Hoffman, N. Y.

VLX (or is call VLLX27), 4.897, Perth,
has news 0400, 0645, 0800; nice signal
in Va. (Saylor) This one noted by
Pearce, England, at 1035 with dance
music, giving local time as “25 minutes
to 12 a.m.;” signed off 1100 with “God
Save the King.”

VLQ3, 9.660, Brisbane, sends new
QSL card depicting map of Australia;
heard at 1450 with test before 1500
regular sign-on; reports should be sent
to Box 293E, G.P.O., Brisbane, Queens-
land, Australia. (ISWC), London)

Bechuanaland—ZNB, 8.230, Mafe-
king, noted R-6 but with bad CWQRM
at 1315; orchestral recordings. (Pearce,

(Continued on page 99)

{Note: Unless otherwise indicated. all time is
expressed in American EST: add 5 hours for
GCT. "News"” refers to newscasts in the English
language. In order to avoid confusion, the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 1o 2400.)

The symbol V" following a listed frequency
indicates ‘‘varying.” The station may operate
either above or below the frequency given. “A"
means frequency is approximate.
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New 1951 Television Manual

This newest giant volwmne of tlie series covers
1951 factory data on all popular television
sets ol all makes, There are circuit exPlana-
tions, 192 pages of aligninent procedure, test
patferns, lesponse curves, pages of wave-
forms, voltage charts, setvice hints, and
dozens of large double-page clrcnit diagrams.
Manual style binding. At your parts

Jobber or by mail, only........... ...,
1950 T-V Manval. Includes service ma-
terial on all popular TV scts of all makes
from Admiral to Zenith. Large size: 8%x11”,
plus fen mammoth 11x15" blueprints. 53
Amazing bargain at only...............

1949 T-v Manual, Similar to the volume
listed above. Has 192 extra-large pages, plus
9 donble-spread giant blueprints. $
To order see coupon below, only........
1948 T-v Manual. Earlier volume has mate-
rial on all popular T-V sets of this period.
Large size: 8%x11”. Nemarkable value. 53
Including 8 fold-out blueprints. only...
1947 FM _and T.V Manual. Covers all
needed FM and television sets including
pobular R.C.A. 630TS. Size: R%x11". §
Data on 192 pages. Only............ve

—

NEW AMAZING OFFE

RADIO-ELECTRONICS

HOME-STUDY

INCLUDES ALL POPULAR SETS

The new 1951 TV manual has complete
service material on every popular television
set of every important manufacturer. Here
is helpful, practical, factory-prepared data
that will make servicing and adjustment easy
for you. This new giant manyal, as well as
the previous volumes listed at left, has com-
plete circuits, alignment facts, test patterns,
response curves, service hints, voltage charts,
waveforms, recommended changes for im-
Brovement, and many double-spread diagram

lueprints. Here is your TV service material
to helg you become an expert, and at only $3
and $2 per manual.

FIND—FIX ALL T-V FAULTS

Use the new 1951 TV manual! and the earlier
volumes (see listing at left) to help you with all
TV repairs. Cuts hour-wasting jobs to pleasant
moments. Use test patterns for quick adjust-
ment, or ook up probable cause of trouble in the
pages of hints after simply observing fault in video
picture. No equipment needed with these tests.
Or use your voltmeter and compare values with
many voltage charts included. With an oscillo-
scope you can get waveforms similar to hundreds
illustrated using test points suggested and in a
flash locate what used-to-be a hard-to-filnd
Order at our risk for a 10-day trial. Use
coupon at bottom of page.

All Supreme
Publications TV
and Radio man-
uals are compiled
by M. Beitman,
radio englneer,
teacher. author,
and serviceman.

aud Svns g

COURSE

COMPLETE
3 VOLUMES

53 feasoms

Uyt - £t - M !
10500
RADIO
DIAGRAMS

=1 Plea SUPREME 1951 TV Manual

'AMAZING BARGAIN OFFER

The new 1951 TV manual is the most re-
markable value offered by Supreme Publica-
tions in their 17 years of business. This giant-
size television servicing manual at only $3, or
the TV manuals for previous years for only
$3 and $2 each, are amazing bargains and
defy competition. There is nothing else like
them. Each manual is a virtual treatise on
practical television repairs. By normal stand-
ards, each such large manual packed as it is
with practical facts, hundreds of illustrations,
diagrams, charts, photographs, and expensive
extra-large blueprints, should sell for $10—
but as SUPREME special values they are
priced at $3 and $2 each. Only a publisher
who sold over one million television and radio
manuals can offer such bargains based on
tremendous volume-sales.

YOURS TO USE ON TRIAL

Be ready to repair any TV set by having in
your shop all five Television Manuals de-
scribed at left. Or try the new 1951 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 man-
ual scoop. This one giant volume has
all the service data you need on all
recent radio sets. Here you have
clearly-printed large schematics,
needed alignment data, parts lists,
voltage values, and information on
stage gain, location of trimmers, and
dial stringing illustrations.- This is
the help you need to find tough faults
in a jiffy. The new 1950 radio manual
is a worthy companion to the 9 pre-
vious volumes used to an advantage
by over 128,000 shrewd radio men.

BIGGEST BARGAIN IN SERVICE DATA

Wise servicemen know that Supreme Publications manuals
have all the material needed at the lowest prices. For the re-
markable bargain price (only $2 for most volumes) you are
assured of having on hand needed diagrams and all other essen-
tial repair facts on almost all sets you will ever service, Every
popular radio of all makes, from old-timers to new 1950 sets is
covered. Select manuals wanted, see list below.

Here is the most amazing dar-
gain in radio training. The price THREE COURSES IN ONE
scoop of the year. For only $3.95 The complete training of these 53 large

lessons is really THREE distinct courses

(full price) you receive a com- s iy realls THIEE distinet cour
-4 ronies S on: (1) Practical adio. pplied Llee-
T tronics. and (3) ladio Servicing, The les-

53 large, fact-packed lessons. 5

i A sons are clear, practical, easy to master and
Covers every topic of radio funda- use. Early lessons will make fundamentals
mentals, practical servicing, TV, clear even to a beginner, while other lessous
FM, audio, and industrial elec-  will give you the practical *‘know-how™ of
tronics. Published in three giant :& ne‘.lxlﬁert.mNt::’i:e tillllmth‘eh :llxiséreargg{\u I:JIL t‘l)x:

i = . S, N

books, 'blound mPo.ne (sluger '1“5;15“1‘ each page has the text, while the narrow
moth volume. Printed in ol. columin contains pertinent explanations usu-
Compares lesson by lesson with  any supplied by a teacher, These teacher
the best $200 home-study corre- comments guide you over the hard parts.
spondence courses; but here you stress points of importance, tell you how to
get all lessons at one time at the

perform practical experiments using any
unheard-of bargain price of onty

home radio. There are hundreds of review
e self-testing questions. 427 drawings, pic-

$3.95; nothing further to pay or  tures, diamrams, and over a thousand

buy. service hints.

YOURS TO TRY FOR 10 DAYS

Just send no-risk coupon, at right, and receive the 3-volume COURSE for
a free examination. Use all this material a full 10 days in your own home.
Read a few lessons, examine the hundreds of illustrations, apply some of
the hints to fix a couple of radios. Only then, if you are pleased, the com-
plete course of 53 lessons, in three volumes, is yours to keep for only
$3.95, full price; otherwise, it costs you nothing for the use $ 95
and examination. Fair enough? Please rush coupon or ask your 3
jobber while your special price is still only........coiveeeann. —

Y T J» L

b u ,U renie P u [T / ications
Sold by All Leading Radio Jobbers

April, 1951

SUPREME RADIO MANUALS for PREVIOUS YEARS

1949 1948 1947 1946 1942

1941 1940 1939
SUPREME Most-Often-Needed RADIO DIAGRAMS
Each Manual only $2, (19491s52.50); 192 pages of diagrams,
alignment data, voltage values, parts lists, and service
hints; large size, 8}4"x 11”. To order, see coupon below.

1926-1938

RADIO
Diagrams
240 Pages
Price $2.50

NO-RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 3727 W. 13 8t,,Chicago 23, ILL.

Send the manuals checked below and at right. Most-Often-Needed
You guarantee satisfaction or money back. Radlo Diagram Manuals

O New 1951 Television Service Manual.. ... $3. O New 1950 Manual. $2.50
0 1950 Television Manual, $3. (01949 Tv, $3. [0 1949 Radio Manual. $2.50

01948 Tv, $3. (01947 TV & FM, only $2. | O 1g8 % PRICED
0O Radio & Electronics Course, 53 lessons. . $3.95 0 1947 g
O1 am enclosing $....... Send postpaid. Qe 2 AT ONLY
O Send C.0.D. I am enclosing $... deposit. | 01942 = $
014l o S
Name: ...ccoevecccctseneccnsnsssnoscans 01940 o
D939 & . EACH
Address: seeecsesavenssannrnnssonnonsos 0 1926-1938 Manual, $2.50
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NEW INEXPENSIVE eathbit
ELECTRONIC SWIT(H KIT

The companion piece to a scope
— Feed two different signals
into the switch, connect its
output to a scope, and you can
observe both signals —- each as
an_individual trace. Gain of
each input is easily set (gain A
and gain B controls), the
switching frequency is simple
to adjuse (coarse and fine fre-
quency controls) and the traces i 3
can be superimposed for com- Model §- 2
parison or separated for indi- Shipping W1,
vidual study (position control).

Use the switch to see distor- 50
tion, phase shift, clipping due
to improper bxas. both the in-
put and output traces of an amplifier, — as a square
wave generator over limited range.

The kit is complete; all tubes, switches, cabinet, power
transformer and all other parts, plus a clear detailed

construction manual. i

Heathbcc 30,000V DC
PROBE KIT

A new 30,000 V DC Probe Kit
to handle high voltages with
safety. For TV service work
and all other high voltage appli-
cations. Sleek looking — Two

IRENRN RN PRI FORGND 20RO e

color molded plastic — Red
body and guard — jet black
handle. Comes with connector, g

3 cable, and PL55 type plug
Plugs into Heacthkic VIVM so
$550 that 300V scale is conveniently

o

multiplied by 100. Can be used
with any standard 11 megohm
VIVM.

No. 336 High Voltage Probe Kit........ Shipping Wt. 2 Ibs.

Heathbis
RF PROBE KIT

This RF Probe Kit comes com-
plete with probe housing, crystal
diode detector, connector, lead
and plug and all other parts plus k

clear assembly instructions. Ex-

tends range of Heathkit VIVM Shipping Wt. 1 1b. |
o 250 Mc. + 10%%. Works on 550

l'ﬂ

any 11 megohm input VIVM,
Specify No. 309 RF Probe Kit. A

| Beathtit woorL 0s.. pushrui. 5

OSCILLOSCOPE KIT

The new Heachkic S" Push Buﬂ Ostxllosoope K:t is ngam the best buy. No other
kit offers half the features — check them.

Measure _either AC or, on this new scope——:he firsc oscilloscope undqt
$ 100 00 with :ﬁ,ﬁ amplifier.

The verti plifier has frequencx compensated step " attenuator input into a
cathode follower Stag;q'rhe gain tomrfj! is of the non frequency disceiminating
type—accurate respon t any setting. A push-pull pentode stage feeds the CR tube.
New type positioning control has wide range for observing any pomon of the tmce-"‘

The horizontal amplifiers are direct counled to the CR tube and may be used
as either AC or DC amplifiers, Separate binding posts are prov:ded for AC or y

The multivibrator ¢ sweep generator has mew frequency compensation for the
wide range it coverig cydes to over 100,000 cycics.

e new model G scope uses 10 w m all ﬂndudmg 5" CR tube. Has im-
proved amplifiers for er response useful © 2 megacycies. Tremendous sensitiviey
.04V RMS per inch horizontal — .69V RMS per inch vertical. Only Heathkir
Scopes have all che features, na'%‘

New husky heav‘7 duty power transfors as 50% more lnmmauons It runs cool
and has the lowest %ﬁs&lble .magnetic field. A complete eletrostatic shield covers
pnmnryrgg”d odxcr NeCessary ?g\di g5 and has lead brought our for proper grounding.

Th separat¢ sections for the vertical and horizontal
screen grid ion between them. An improved mrcnsuy circuit
provides al evious brilliance and better mtensnv modulation.

A new synchroniztion it allows the trace to be synchronized with either

fort: cature-1n observing th€ complex—pufses
cncoumered in telcvnslon servicing.
The magnetic alloy shield supplied for the
CR tlubg lsloferdlevnlr) design la,nd uses a specflal
y iBbi metal develop y Allegheny Ludlum for
Model 0-6............. Shipping Wt. 24 Ibs. such applications.

The kit is complete, all tubes, cabinet,
transformer, controls, grid screen, tube shield,
etc. The instruction manual has complete
step-by-step assembly and pictorials of every

section. Compare it with all others and you
will buy a Heathkit.

Nee MODEL V-4A
Heathtit
VIVM KIT

The new Heathkit Model V-4A VTVM Kit meas-
ures up to 30,000 Volts DC and 250 megacycles
when used with accessory probes — think of it,
all in one electronic instrument more useful
than ever before. The AC Voltmeter is so flat
and extended in its response (+ 1 db from
20 cycles to 2 megacycles) that it eliminates
the need for separate expensive AC VTVM's.

The new 200 microampere, 414" streamline
meter with quality Simpson movement (five
times as sensitive as the commonly used 1 MA
meter) has a shatter proof plastic meter face
for maximum protection. Meter has all the
desirable scales and indicates AC volts, DC volts,
ohms, db (direct reading), and even has a
special zero center marking for quick FM align-
ment.

There are six complete ranges for each func-
tion. Four functions give total of 24 ranges. The
3 volt range allows 33159 of the scale for Model V-4A ....Shipping Wt. 8 Ibs.
reading 1 wvole, as against only 209 of the o
scale on the 5 volt types. Note New Low Price

New 149 ceramic precision resistors are the
most accurate commercial type available — you
find the same make and quality in the finest

laboratory equipment selling for thousands of
dollars. The entire voltage divider decade uses
these 149 resistors.

Both AC and DC voltmeter measurements use a push-pull electronic voltmeter circuit,
and the meter circuit makes the meter burn-out proof. Electronic ohmmeter circuit meas-
ures resistance over the amazing range of 1/10 ohm to one billion ohms, all with internal
3 volt battery. Ohmmeter bacteries mount on the chassis in snap-in mounting for easy
replacement.

Voltage ranges are full scale— 3 Vols, 10 Volts, 30 Volts, 100 Volts, 300 Volts,
1000 Volts. Complete decading coverage without gaps.

The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets
the accurate reading without disturbing the operation of the equipment under test.
Kit comes complete: cabinet, transformer, Simpson meter, test leads, complete assembly
and instruction manual.

NEW VORK CITV (v6)
CABLE: ARLAD. . ¥,

...BENTON HARBOR 15,

MICIIIGAN

RADIO & TELEVISION NEWS
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¢ TV ALIGNMENT GENERATOR KIT

&
. o

e

cre is an excellent TV Alignment ’Generator designed o do TV service work
ickly, easily, and properly. The model TS-2 when used in conj@_‘gion with an
= oscilloscope provides a means of ‘correctly aligning television receivers.
i\ The iastrument provides a frequency modulated signal covering, in two bands,
- the range of 10 to 90 Mc. and 150 t0 230 Mc. — thus. ALL ALLOCATED TV
CHANNELS AS WELL AS IF FREQUENCIES ARE COVERED.
. An absorption type frequency marker covers from 20 t0 75 Mc. in two ranges
- —therefore, you have a simple, convenient means of frequency chec!iing of
IF's, igii_ependé?xt- of oscillator calibration. v ”
; Sweep width is controlled from the front panel and covers a ﬂi'kep!_d| viation
“of 0-12 Mc. .— all the sweep you could possibly need or want. "
~ And still other excellent features are: Horizontal sweep voltage availible at
the front panel (and controlled with a phasing control } — both step and
 continuously variable attenuation for setting the output signal to the desired E
level —a convenient instrument stand-by position — vernier  dtive of both
~ oscillator and marker wuning condensers —and blanking for establishing a -
" single trace with base reference level. Make your work casimmg,
repair with conhdence — order your Heathkit TV Alignment Generatof] now '

Model T15-2
Shipping Wt.... 20 Ibs.

Feathbct

Featiéct SIGNAL GENERATOR KIT
SIGNAL TRACER

The new Heathkit Signal Generator Kit has !
}

dozens of improvements. Covers the extended
range of 160 Kc¢ to 50 megacycles on funda-
mentals and up to 150 megacycles on useful
calibrated harmonics; makes this Heathkit
ideal as a marker oscillator for TV. Output
level can be conveniendy set by means of

The popular Heathkit Signal Tracer
has now been combined with a uni-
versal test speaker at no increase in
price. The same high quality tracer

for external audio testing. Switch provided allows the oscillator 0 be modu-
lated by an external audio oscillator for Adelity testing of receivers. Comes
complete, all tubes, cabinet, test leads, cvery part. The instruction manual has
step-by-step instructions and pictorials. It's easy and fun t build a Heachkit Wedtééc’t

Model SG-6 Signal Generator. i
CONDEN
. = F

Heathkct TUBE CHECKER KIT

Test your tubes the modern way — dynamically
— the simplest, yet fastest and surest method—
your Heathkit has a switch for each tube
clement and measures that element — no
chance for open or shorted elements slipping
by. all the advantages of the mutual conduc-
tance type without the slow cumbersome time
consuming setups. Checks for opens, shorts,
each element individually, flament and fila-
ment tap continuity, and emission.

This Tube Checker has all the features —
beautiful 3 color BAD-?-GOOD meter —
complete selection of voltages — roller chart
listing hundreds of tubes including the new

pin miniatures — finest quality Centralab

NEW THeathbct
lever switches — high grade birch, counter-
type cabinet — continuously variable line ad- HANDITE STER K IT

k
g
just control — every feature you need to sell Model TC-1 A el il
- 5 5 precision portable volt-ohm-milliammeter. Uses
tubes properly. The most modern type tube $295° only high quality parts— All precision 159,

parts. Has clear detailed instructions for assembly and use.
Model C-2....... SRS T— ....... Shipping Wt. 6 lbs.

checker with complete protection against obso- Shipping Wt. ) [ D
resistors, three deck switch for trouble-free mount-
lescence. Uses only the best of parts — rugged 12 lbs. ing of parts, specially designed battery mount-

oversize 110V 60 cycle power transformer, 5 ; -
finest of Mallory and Centralab switches and controls, complete set of sockets for all {,’Lﬁu‘,’{f“.ﬁke,',',omﬁ"'ﬂafgﬂg c::]em :(()l(l)us:nicc(;gzglx;

type tubes with blank spare for future types. Fast action, gear driven roller chart
quickly locates the setting for any type tube. Simplified switching cuts necessary metDcErgz:/ien)\eé\t,vg;gge ranges 10-30-300-1000-

Heath again saves you two-thirds and yet rerains all the quality. Complete with

instructions, all parts, and cabinet. Model M-1 Shipping Wt. 3 Ibs

and UNIVERSAL TEST SPEAKER KIT

both step attenuator and continuously vari- {ollows signal from antenna to speaker
able output controls. Instrument has new — locates  intermittents — finds de-
miniature HE tubes to  casily handle the fective parts quicker — saves valuable
high frequencies covered. . . scrvice time — gives greater income 2
Uses 6C4 master oscillatcor and 6C4 sine per service hour. Works equally well e
wave audio °5C'”‘“°'; The kit is cransformer on broadcast, FM, or TV receivers. Modet T-2
operated and a husky selenium rectifier is The tese speaker has an assortment of Shipping Wt...... 7 lbs.
used in the power surply. All coils are pre- switching ranges to match either push-
Model $G-6 cision wound and checked for calibration pull or single output impedances. Also $ 50
Shipping W1, making only one adjustment necessary for tests microphones, pickups and PA
7 Ib all bands, N . N systems. Comes complete: cabinet,
] . New sine wave audio oscillator provides [10V 60 cycle power transformer, tubes, test probe, all neces-
internal modulation and is also available sary parts, and detailed instructions for assembly and use.

SER CHECKER KIT

Checks all types of condensers — paper,
™y mica, ceramic, electrolytic. All condenser
| scales are direct reading and require no
charts or multipliers. Covers range of
-00001 MFD to 1000 MFD. A Condenser
Checker that anyone can read. A leakage
f test and polarizing voliage for 20 to 500
V provided. Measures power factor of elec-
trolytics between 09, and 5094 and reads
resistance from 100 ohms to 5 megohms.
The magic eye indicator makes testing easy.

The kit is 110V 60 cycle transformer
. operated and comes complete with rectifiet
tube, magic eye tube, cabinet, calibrated panel and all other

testing time to a minimum and saves valuable service time., Simple method allows . 3 »

instant setup of new tube types without waiting for factory data, No matter what }S{gggev.Mi(l)l}i]n"r:pe?e?gg-lg 3}\(%200_;:1:310 mo%g(i)lo

the arrangement of tube elements is, the Heathkit flexible switching method easily assembled from complete iGstructions tansd ic): 5
handles it. Order your Heathkit Tube Checker Kit today and sce for yourself that ;orial diagrams. 2

EXPORT AGENT

o e The HIE ATH COMPANY
... BENTON HARBOR 15, MICHIGAN

CABLE: ARLAB.N.Y.
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Model I1B-1B.. Shipping Wt. 15 lbs.

Heathtct LABORATORY
RESISTANCE DECADE KIT

An indispensable piece of
laboratory equipment — the
Heathkit Resistance Decade
Kit gives you resistance set-
tings from 1 t0 99,999 ohms
IN ONE OHM STEPS. For
greatest accuracy, 159 ‘pre-
cision ceramic-body type re-
sistors and highest quality
ceramic wafer switches are
used.

Designed to match the im-
" pedance bridge above, the
Resistance Decade Kit has a
beautiful birch cabinet and
attractive ganel. It’s easy to
build, and comes complete
with all parts and construc-
tion manual.

Heatbbct
BATTERY ELIMINATOR KIT

A few auto radio repair

, Model RD-1

jobs will pay for the
Heathkit Bauery Elimi-
) nator Kit. It's fast for

service. The voltage can
be lowered to find sticky
vibrators or raised to fer-
ret out intermittents. Pro-
vides variable DC voltage
> 5 to 754 Volts at 10

Model .
BE-2 s Amps. continuous or 15
Amps. intermittent.
Ship. Wt. 2250 Also serves as storage
19 lbs. battery charger. A well
filtered, rugged power
supply uses he1vy duty selenium - rectifier, a

husky choke, and a 4000 MFD electrolytic con-
denser for clean DC. 0-15V voltmeter indicates
output which is variable in eight steps. Better
be equipped for all types of service — it means
more income.

Model BR-1 Broadcast
Model Kit covers 550
to 1600 Kc. Shipping
Wt. 10 Ibs.

$1950

Two new Heathkits.
installations.

Both are transformer operated quality units.
calibrated slide rule dial — quality power output traniformers — dual iron core shielded I.F. coils —

and there is a phono-radio switch on panel.

console cabinets is included. Comes complete with
torials and step-by-step instructions (less speaker and cabinet).
coil turret which is assembled separately for ease of construction.

hummer,

6959

Ideal for schools, replacemens of worn out reccivers,

metal cased filter condenser. The chassis has phonoginput jack,
A large mertal panel simplifying installation in used
ubes and instruction manual incorporating pic-

NEW Hearkbit

type binding posts with standard 3

pancl ( Headphones not _included.)
Take the guesswork

IMPEDANCE BRIDGE KIT

This Impedance Bridge Kit is really a favorite with schools, industrial laboracories, and serious
experimenters. An invaluable inscrument for those doing electrical measurements work. Reads resis-
tance from .01 Ohms to 10 megohms, capacitance from .00001 MFD to 100 MFD, inductance
from 10 microhenties to 100 henries, dissipation factor from .002 to I,
1 to 1000. And you don't have to worry about selecting the proper bndge circuit for the various
measurements — the instrument automatically makes che correct circuit when you set up for takmg
the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comp:mson
circaits for the wide range and types of measurements possible. And it’s self powered — has in-
ternal bactery and General Radio 1000 cycle hummer.
provisions for external gencrator if measurements at other than 1000 cycles are desired.

Kic utilizes only highest quality pares, General Radio main calibrated control,
Mallofy ceramic switches, excellent 200 mlcroamp Zero center galvanometer, laboratory
34 inch centers. 1A% precision ceramic-
body type multiplier resistors. beautiful birch cabiner and ready calibrated

and storage factor from

No extérnal generator required — has

General Radio

out of electrical measurements — order your Heath-
kit Impedance Bridge Kit today — you'll like it.

Heathbct LABORATORY

POWER SUPPLY KIT

Every experimenter needs a good power supply for electronic
setups of all kinds. This unit has been expressly designed to act
as a HV supply and a 6.3 V filament voltage source.

Voltage control allows selection of HV output desired (con-
tinuously variable within limits outlined), and a Volts —Ma switch
provides choice of output metering. A large, plainly marked,
and direct reading meter scale indicates either DC voltage output
in volts or DC current output in Ma. (Range of meter 0-500V

DC, 0-200 Ma DC).
ton and pilot light.
Comes with power transformer,
5Y3 rectifier, two 1619 control tubes,
formed chassis, panel, cabinet,
all other parts to make the kit complete.

LIMITS:
No load. ...Variable 150-400v DC
25 Ma... _.Variable ~30-310V DC 50
50 Ma.. Variable  25-250V DC
Voltage drops off proportionally ®

Higher loads. ..

NEW eattéct SINE and SQUARE WAVE

AUDIO GENERATOR KIT

We proudly present the NEW MODEL Sine and Square Wave Audio.
Designed with versatility, usefulness, and dependa-
bility in mind, the AG-7 gives you the two most needed waveshapes
right at your ﬁngemps—(he sine wave and the square wave.

The range switch and plainly calibrated frequency scale give
rapid and easy frequency selection, and the output control permits
setting the output to any desired level.

A high-low impedance switch sets the instrument for cither high
or low impedance output — on high to connect to high
load, and on low to work into a low impedance transformer with
negl:glble DC resistance.

Coverage is from 20 to 20,000 cycles,
minimum — you can readily trust the output waveshape.
quality
metal cased filter condenser,
determining circuit,
a complete construction manual.

Generator Kit.

Model AG-7
Ship. Wt. 15 lbs.

$3450

6 tubes,

is truly low.

TWO HIGH QUALITY Peatiééit SUPERHETERODYNE

RECEIVER KITS

Model AR-1 3 Band Re-
ceiver Kit covers 550
Kc. to over 20 Mc
continuous.  Extremely
high sensitivity. Ship-
ping Wt. 10 lbs.

$235.o

amateurs and custom

The best of materials used throughout — six inch

110 Volt output for phono motor,

The three band model has- simple

Instrument has convenient stand-by posi-

filament transformer,
completely punched and
detailed construction manual,

meter,

Model PS-)
Ship. Wt. 20 I[bs.

and

impedance

and distortion is at a

tuning condenser, power transformer,
159, precision resistors in the frequency
and all other parts come with the kit — plus,
A tremendous kit, and the price

4 gang

Heathkit
FM TUNER KIT

Model FM-2 The Heathkit FM Tuner
Model FM-2 was de-
signed for best tonal
reproduction. The cir-
cuit incorporates the
most desirable FM fea-

tures — true FM.
Utilizes 8 tubes: 7E5
L two G6SH7 IF ampli-
Ship. Wt. 9 lbs. fiers, 6SH7 limiter, two
$2250 inator, and G6X5 rec-

tifier.

ing it safe for connection to any type receiver
or amplifier. Has ready wound and adjusted RF -
lxmuer) A calibrated six inch slide rule dial
has vernier drive for easy tuning. All parts and

e Oscillator, 6SH7 mixer,

7C4 diodes as discrim-

The instrument is transformer operated mak-

coils, and 2 stages of 10.7 Mc IF (including
complete construction manual furnished.

= EXPORT AGENT "
g4 ROCKE INTERNATIGNM CORP.
W A wew'Yorx cnrv ns) §

CABLE: ARLAR.N V.

BENTON HARBOR 15,
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Five new RCA-equipped stations in Mexico, Brazil, and Cuba, add television to the forces which make Good Neighbors of all the Americas.

Now #elevision qoes Good /Ve/'qé bor”

As little as 10 short years ago, television
—to the average man on the street—

seemed far away. Today, television is
in 10,500,000 homes.

Newest demonstration of TV’s growth is
its leap to Latin America. Three RCA-
equipped stations are now in Cuba, one in
Mexico, another in Brazil—and more are
planned. They are contributing to television
progress by following a single telecasting
standard. They also use developments from
RCA Laboratories: the image orthicon tel-

April, 1951

evision camera, electron tubes, monitoring
equipment, and antennas.

And as our neighbors to the south watch
television at home, they see another develop-
ment of RCA research—the kinescope. It is
the face of this tube which acts as the “screen”
in all-electronic home TV receivers . . . on
which one sees sharp, clear pictures in motion.

See the latest wonders of radio, television,
and electronics at RCA Exhibition Hall, 36
West 49th St., N.Y. Admission is free. Radio
Corporation of America, RCA Building, Radio
City, New York 20, New York.

Results of RCA Research are seen
in the magnificent pictures pro-
duced on the screens of the new
1951 RCA Victor home television
receivers.

RADIO CORPORATION of AMERICA

World Leader in Radio — First i Televisrion

www.americanradiohistorv.com
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or inventory sheets. The unit is con-

u “ lv E R SA l M I C R o P H o " E s struct'ed of plywood with leatherette
covering.

7] W Jobbers will handle this item d

@ " Better Than Ever™ & i

® ‘ANOTHER\ UNIVERSAL STAR!®

cu
AL-100 Carbon
Crystal
0 !
Dynamlc 200.TA
Carben
& Oynamic
3 312.0rystal |
h 308-Dynamic
808 . R
Velocity full details may be obtained from them

MOPDEL 312 Crystal.. . High Output:-50 db
Response: 40 to 9000¢ps - Finish: Satin Chrome
® Quality Features: Newly designed mois-
ture proot cartridge with “permaseal”
construction iasures uniform performance
against vorying humidity. The slight rising
characteristic of Model 312 gives smooth
response for clear-crisp speech and cleag-

tone music.
Recommended for home recording on disc

or from the company at 4753 N. Broad-
way, Chicago 40, I11.
"“SUPER-TRACER"
Precision Electronics, Inc. of 641-643
Milwaukee Avenue, Chicago 22, Illi-
nois has introduced a new deluxe sig-

- ;:J:’,,"f_;::bf.:s::.'m orchestras, musical r nal tracer which is designed to speed
Kgoﬂm::rl.! Mu'derufely Priced! Guaranteed by Carhon television and FM SerViCing‘

Universalt The “Super-Tracer” features high

WRITE FOR LATEST CATALOG. gain, low input capacity, and a fre-

be used to check both a.c. and d.c. sets.
A large 5” speaker checks for 60 and
705 IVY STREET . GLENDALE 4, CALIFORNIA 120 cycle hum. The probe, which is
] — — | furnished with the unit, has a polysty-
rene tip, an aluminum barrel, and
measures 6” x %" in diameter.

A data sheet giving full specifica-
tions on the Model 201A signal tracer
is available from the company on re-
quest.

quency gggge coverage from 20 cycles
] t T E] S
UNIVERS W/wng COMPANY BTSSPt it

P NE————— E——

SPECIAL: MICA CONDENSERS!!.. 150 MMFD, 1/
post. stamp. Pigtail leads 100/%4.75; 1M ;$32.50
NOQULDED BAKELITE CONDENSERS (Micamold) . .
.00001 to .2 mid, 200-600V. Kit of 50 asstd..5$1.98
INPUT TRANSFORMER
{GE) . . 3-8 ohm pri, to
gnd For Intercoms, mag

eofone (PR TR

GRILLE CLOTH . . Ivory, Tan or Brown. 10” sq...19¢
W-110B FIELD WIRE , . rolls 100-400 ft. ONLY 1/2!: ft.
OIL CONDENSERS . . AMFD—600V . . upright mtg. 59¢
Du.il .1 MFD-600V BATHTUB . . 1ssb] of 8 for $1.49

STAMPED TV TUNER

I ST T R S
R R . . . .
gfpst%gv:sv:b;“,,wﬁggm;- Luiges etelf. Tegcy /31198 The Franklin Airloop Corporation of
ROD: o s —19¢ Ya—34ci Yb"—53¢i 34"~78c 43-20 34th Street, Long Island City 1,
TuginG;  yor s %7—25e; 1°-3d¢ New York has recently developed a

4 "—9c; 3~ —12¢
6V. HI-FREQUENCY BUZZER . l'lllly adjust. ... .
TELEGRAPH KEY & 6V. BUZZER. 1,4” bak llte 51 49
CABINET DRAW SLIDES Ball-beari (9
e\tl—52 10; 15”7 (11" ext)—$2.25; 161/2" (121/-1 " e\t.)

2.39; Hen\y Duty, all-steel, 16147 /1214"
CABINET LID SUPPORTS for CONSOLES. CHEST@
Spring action, self- hnldlnp: to 70°, ... . 49c¢; 6/$2.49
HI-FIDELITY CRYS IKE . . Rubber Shock mld
Hi-imped. 0.D. 13/ ”xl/4". Less housmg‘

new television station selector having
an intermediate frequency output of
41.25 to 45.75 me.

The tuner is of the rotary switch
type employing inductances for each
of the twelve channels. Inductance
and wiring are die stamped on low-loss
bakelite wafers. Tuned circuits are
employed in the input, r.f., oscillator,

0 : SH
MERCURY SWITCH .. 1A/
DPDT TOGGLES (6A Y125 Spm. bail. | 30¢
MH R.F. CHOKES .. 125ma Pi-wound. ... .
BA("ILD NS 1 .23¢; 5/ 1.00
X .D k & 5
0.D. ?{" D, 37187 29c, a4y 1.00
BROWN BAKELITE PANELS (1 7167) Glo

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

O o A e T 4 oase: 77 187 59c; 07x15"—65¢ y i 5
y @Zde@ Men POWERFUL “ALNICO I‘V_{AGNETS" v and mixer circuits. The r.f. stage uses
a‘“’? oy APE or WIRE ERASE, . p X
c he Great St e T M%T()nghﬂiéggy bflr;q 3sc; 1tsS/ssL 00 l a 6BC5 tube while the mixer and oscil-
L . . asstmen f
ome to the reat 10P8 0! oyne in icago. Get Q:;:lgﬁ)c‘( SOF Ring. Iator use a 6J6
Kit

g‘racucaltrammngELE\’ISION -RADIOor ELEC-
CITY— vital in Defense Program. Prepare now
for a better job or better service rating.

START NOW —PAY LATER

Yecu can finance most of your tuition. pay for it later

of 10 magnets. . ....... - $1
(WRITE FOR ‘'ALNICO MAGNET" SUPPLEMENT)
TUBE CLAMPS . . Birtcher-type, 1-3 16” or 1 5/186,
Y / ; 100/56.50
43/44” SHAFT EXTENSION . . 1/ . ‘/ 05 s 35¢
DYNAMIC HEADSET & HAND MIKE lelI B19). 2.49

Specifications and quotations are
available on request.

in easy monthly payments. Special plan for men of TELESCOPING WHIP ANTENNA |
Draft Age. Part time employment service available. CHROMED .. i\ ----- OWS IN DARE." CR TUBE REACTIVATOR

GI APPROVED oo ods, TAPE K g Televisi I 40

100l £ X A" oo s cpdfn s Boosah B The House Of elevision, ne.,

FREE BOOK Clip coupon for Big Free Illustrated 18 FT. WHIP ANTENNA .6 steel sigxew sects 2.;3

Book. Indicate below, course that ';",ié’sg"E“SNTA%E‘:J.-'°‘,.';‘.SR‘E" "“ea'.‘,‘,’pifx "50‘;) fi.. 29 West 4th Street, New York, New York
; 5 b o <.
interests you. No salesman will call. Act NOW. étABROGEIE KMI;;_GStJFT vasmjs. .apng%x.n:g'g'ff:: :gg has started dehvery on a new plcture

An Institution not for Profit WICA PADDERS—_TRIMMERS . . Kit of 15 asstd. .69

ROTARY SELECTOR SWITCHES . . Kit of 6asstd. 1.75 tube reactivator which is said to re-

. std. . ... .25
I B, W, COOKE, Pros. s K’.‘R’i‘\'}n}‘}‘é::ﬁsﬁ.‘ .lg?;s‘:s:ngc’{‘ag‘:&“ﬁsm. a8 store the brightness to most television
Electrical & Television-Radio School. DIAL SC. AN ) coule. 95 asst. 2.49 i i i i
| 500 S. Paulina St., Chicago 12, IIl. Dept. 41-85H | A S G T O ot & :assg,?_j 133 picture tubes ranging in size from 10
Send FREE BOOK and full details on: RS ST ORS raL YonEs or® Test, 3 asstd. . to 20' inches. . ;
| O TELEVISION-RADIO O ELECTRICITY | | | Fil tested. 50 westa reeve, tupes 0 he yap” This pocket-size electronic unit plugs

into any 105-115 volt, 50-60 cycle out-
let and requires very little operating
skill. No parts or materials are neces-

Y R e s 4 s s o b RADIO CO. : i
l | n “ 65 Dey Street sary to reactivate the tube. Removal

LCITY STATE . 7'N'Y’_‘ | of the tube from the cabinet or chassis

70 RADIO & TELEVISION NEWS

Min. order $3.00. 200% deposit req._on all COD's.
Full remittance with foreign orders. Please add suf-
ficient postage—excess refunded.

-1
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Here's the BOOSTER that says
|lqES"'to all your demands... [

ATOROSTER

THE FULLY AUToAg7ic Tv-Fi BOOSTER

Here at last is a TV Booster that gives you gain up to nine
times, full band width for undistorted video and audio on dll

channels, plus — the newest development in booster design — /AUTOMAT]G ON-OFF
completely automatic operation.

The ITI AUTOBOOSTER turns itself on and off and is auto- A“TOMATIG TUNING
matically tuned by the normal operation of the TV receiver. No

confusing array of knobs — no unsightly mess of wires — You /CONGEALED INSTALLATION

can install the ITI AUTOBOOSTER in the back of the receiver, out

of sight. You get all the improved performance, all the fine SINGLE OR DUAL INPUT
picture quality that this precision-engineered booster can give

you with none of the trouble of tuning, none of the exposed wir- _

ing vsually involved in booster operation. HIGH UNIFORM GAIN

Customer acceptance is assured, too, because no customer
instruction is needed. After it’s installed, all you can see is the
improved picture.

WRITE FOR SPECIFICATION SHEET
ORDER AUTOBOOSTER FROM
YOUR JOBBER TODAY!

OIS E

544.95

F.O.B.
oOsTERS TESTED CLIFTON, N. J.
£

No NO WO

NO
NO¢¢3§S¢NO
NO

Avtamaotic on-Of NO
tic Tuning
AvtomcH stallation

con;eoled In

: NO
full Bandwidth

NO NO
(All Channel®) 4 e no NO o
Amplifies FM Ban No NO no W8
single of pual Inpvt o NO no NO
Gain 19db on \-°x ¢ N Nno NO ¢
Channels 2-6 F No NO

Gain 14 db on High W o

\s 7-13 . NO
ﬁ‘::: eb; a TV Receiver é no NO

Manufacture’

Nno NO

INDUSTRIAL TELEVISION, INC.

April, 1951
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Not a kit, but a complete chassis
assembled and checked
by professional experts

{':'chassﬁ is yuui
hest Yﬁ' huyf1 :

Contact us immediately

for low price of this
unbelievable buy!

manufactured by

TRAD TELEVISION CORP.

W DISTRIBUTORS, INC.

sold by

a division of TRAD TELEVISION CORP.

Dept. N-4, 1001 First Avenue Asbury Park, New Jersey
Asbury Park 2-7447.1n New York, WOrth 4-1197

""A CUTIE"
0-1 MA. Meter. To-
tal size only 13%"”
Diameter. Flush
mounting — Alumi-
num case. ldeal for
limited space.

NLY $4.95 each

PEAK ELECTRONICS
COMPANY

188 Washington St., New York 7, N. Y.
Phone COrtland 7-6443, 7-6486

1. 30 tubes—27 tubes,
3 ractifiers
2. AFC hDIrIE'II'II..-ﬂ hold, featuring
Lt

ler circuit
Mazimum brillia with any picture

size up to 19%

maximum picture

densors throughout
elactrolytics

as specl-

:lun:i'l-a
lNation

SIGMA SENSITIVE
RELAY
S.P.D.T. adjustable from
700 Microamps to 1.5 MA,
8000 chm coil...$2.75 ea.

PANEL METERS
GE—General Electric
W H—Waestinghouse
W—Westan S—Simpson

SU-—~Sun *—Special Sale
S—Square Case

.$6.9
2.9
2.
1.9
1.9
1.9
T 2.9
2.9
2.95
RF, 2.95
0-30 AMP DC GI 2.9%
3 Mefers
;150 VAC, GE, 5Q.57.9
KVDC, S. 9.9
A, S. . 4.5
'S MA, GE SO 3.9
.20 MA, WH» 29
-20 MA, S. ... ... 398
.20 MA, GE, $4.. 3.9
-30 VOLT DC, DA. 2.75
0-200 MA, G . aso
0-15 KV DC, GE §Q.

S00 UA Movement) with
30 Meg 19, Mulhpher
15.75

“Qr.'l what you ? 133
Sq. bakelite “cased
meur. Gov't, Surplus
@ Scales for all the fol-
lowing ranges: 0-S50
0 0-200
° Pn-calculncd lhunt
sizes for all rang
L[] camplsete lnnructionl

c .,
r $6.7%

WESTON METERS

4" SQ. 1% ACC
0-300 VAC ......38.95
0-11/3 AMP DC i
0-2 i P DC

0-12 . .
0-20 Volh DeC ....
©0-15 AMP RF ....

1.75 mid 400 vde $0.39 E
6 mfd 600 vdc .95 HIGH
B/8 mfd 600 vdc 1.789
10 mfd €00 vdc 1.95 CURRENT
3 i 2000 vde 238 MICAS

m vde 2.
o m Rl i

m 00 vde 6.
1 "mfa 5000 vdc 4.50 Tolerance 5%-
Jrami 7008V 233 | cap mmmar kv Price
. vde
2 mfd 6000 vdc 12.95 "3582“ e °§ 54!.;;

* TYPE G3 ’
MM':!GSTQ(I).LS%.IEéSIOO- -0008 10 20 319.50
250, 300, 400, S00. 750, | -0008 12 20 19.50
800, ‘1000, 2000, 3000, ey s G 0
4900, '5000, 6000, EoonIshg 35 S Tis
100 é.....l..so.os ea. 10005 12'$P 35 42 uo
eramlicons
.08 207F 5% s27.50

MM 20 120 W85ea. | 0z 40 5 2950
S|IverMiccCapcc|fors 1% W. W. Resistors
- $90. 340, | ohms: 2K, SK + 8300,
30, 1no, '1500.50:12 ear R a0k TSNS en
CHOKE BARGAINS
6 Hy, 400 MA - i
R R Bl I iy
8 Hy, 50 MA, C :49 Ohms: 250, 500, 12,500
8 Hy, 175 MA, € 1,95 | 100 watés........ $0.7

RAYTHEON SWINGING CHOKE
2 to 12 Henrys, 1 Amp to 1 Ma, 15 Ohms DC fully
cased. Mig cer.mue Very
conlervahvely vated, Weight 60 Lbs. +..... SIG 95 ea.

Meter Multipliers Weston Portable
1 Meg. 1/5 of 19, Cage
Enciosed 1 KV, .$2,93

2 Meg 1/2 of 1% Yubular
2,95

Ya%, mirrored hand cali-
brated scale. Bakelite case
with Ieather

........ $3.95 handie .........$27.50
BAKELITE CASED MICAS
MFD VDC Price| narn x\slgg s!'ric; MFD VDC Price
001 600 § .18|.024 aoocs s KV $1.1¢
002 600 .24/.033 15°° ';o i 5 KV 1.60
.01 600 .26 1003 2500 .0015 S KV 1.60
.02 600 .26|:003 2300 .., .003 5 KV 1.90
.027 600 .26(.004 2500 .005 S KV 2.50
.01 1 KV .45|.008 3 KV 1.00 .0003 8 KV 2.50
.002 1200 .35/.0001 3 KV .70/.0008 8 KV 2.90
WIRE WOUND RESISTORS
5 watt ohms: 25-350-200-2%00 .......... .09 ea,
10 watt ohms: 25-40-84- 400 1325-2K~4K oo .18 ea.
20 watt ohms: 50-10 100-. 300-750-!K- SK

. -2. ..
30 watt ohms
100 watt ohm:

SOK, 75K .. ccesssoetsoescoasasasscssss
GUARDIAN LATCHING RELAY
SPDT, 110 V 60 cy Coil, 15 Amp Contacts....... $1.95
ADJUSTABLE SLIDER RESISTORS
20 Watt: S, 50, 300 MBeannocorssonns 25
50 watt: 500 Ohms ........ +35
7% watt: 100, 150, 200 .39
100 watt: 20, 50, 75. 100 500 Ohms . 49
MISCELLANEOUS BARGAINS
25 ohm 675 watt Rheostat............00000 $2.95
S0 mey 35 watt Resistor. ..............0.0. B
250 mmf Midget Var. Ceramic lns 69
15 mmf Midget Var. Ceramic Ins 39
4PST Lever Switch Mossman -89
Ceramic RF Switch SP .89
4PDT Relay, 4 00 Ohm DC Coil...coevvrrnnnn 1,98
.02 600V Tubu .99
.05 600V Oil Tubular .99
10K, 15K Pots ... .89
16 mfd 450 V. Electrolytic .39
5-20 _mimf Ceramic Val 24
1.5—7 mmf Coramic Variable .24
SPST Push Button Switch 29
5xS5 MFD 400 VvDC Oil..... .39
1xix1l MFD 1200 VDC..... .59
xoo mmf_Air Paddle APC 100 .49
mmf Air Paddle 50.,.....0000 .39
Fil Trnnsl. 21/3V CT, 40 AMPS, 110V CY. . «. 6.95
POWER TRANSFORMERS
Fully Cased. Pri. 110 volts 60 ¢
1110 volts CT GO MA, 920 voits CT 160 M
v, 1,28 zl\, sSvaa 4.95 ea.
940" Volh cT 425 MA, 65V BIAS . .\ .cuonrnonn 7
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is unnecessary. The reactivation proc-
ess requires approximately 30 minutes.

The unit is housed in a hammertone
steel gray case which measures 5"
wide by 5” high by 2%"” deep and
weighs only 3 pounds.

Complete details on the operation of
the unit, price, and other information
will be supplied by the company on re-
quest.

PLASTIC TUBE HOLDER

A new item which has been designed
especially for the television technician
has been announced by Precision Plas-
tic Products, Inc., 628 West Lake
Street, Chicago 6, Illinois.

Tradenamed the ‘“Tube Vise”, the
new device safely and securely holds

any size television tube in a rigid, ad-
justable frame. According to the com-
pany, this holder eliminates or mini-
mizes the danger of breakage when the
tube is on the bench and speeds serv-
icing by permitting easy access to the
tube.

DISASTER COMMUNICA-~
TIONS SERVICE RULES
RULES governing the Disaster Com-

munications Service, which be-
came effective March 21, 1951, have
been issued by the FCC.

A station license for operation in the
Disaster Communications Service may
be granted to any person eligible for a
station license under the: Communica-
tions Act providing that the station is
a member of a bona fide disaster net.

When there is more than one such
net in any area, available frequencies
must be shared under a coordinated
plan.

Appllcatlons for station licenses to
operate in this service shall be submit-
ted on FCC Form No. 525, signed by
the applicant and countersigned by the
local authority in charge of the loecal
disaster network. {

Licenses will be issued for a term of
from one to five years.

Stations will be operated only in
emergencies or during practice drills,
and then only to handle messages in
connection with the emergency.

Special call signs consisting of four
letters followed by one digit will be is-
sued for these stations.

" Operators must hold either a valid
amateur or commercial license. The
opcrator’s license will only be valid for
the same type of operation under emer-
gency service as the basic license limi-
tations. For example, a radiotelephone
license will only be valid for operation
using A3.

RADIO & TELEVISION NEWS
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COMMERCIAL
RADIO OPERATOR

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 practical experience—Ama-
teur, Army, Navy, radio repair, or experimenting.

TELLS HOW — Employers make
JOB OFFERS like These
to Our Graduates Every Month!

Telegram, August 9, 1950, from Chief Engineer, Broadcast Station, Pennsyl-
vania, "Have job opening for one transmitter operator to start immediately,
contact me at once."

Letter, August 12, 1950, from Dir. Radio Div. State Highway Patrol, “We have
two vacancies in our radio Communication division. Starting pay $200; $250
after six month's satisfactory service. Will you recommend graduates of your
school?"

Letter, August 24, 1950, from radio-television sales and service company, Ohio,
""We are in need of a good television man. The pay will be good, also
good surroundings to work in. Please let us hear from you.'"
Telegram, Sept. 7, 1950, from Chief Engineer, Broadcast Station,
Georgia, ""Have immediate opening first phone engineer. Prefer one
with usable voice, experience not necessary. Prefer man from small
town. Beginning pay $48 for 48 hours."

These are just a few of the examples of job offers that come to our
office periodically. Some licensed radiomen 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 License Lessons

Lee Worthy, i 2nd Phone 6
2210'%, Wilshire St., Bakersfield, Calif.

Clifford E. Vouyt, Ist Phone 20
Box 1016, Dania, Fla,

Francis X. Foerch, Ist Phone 38
38 Beucler Pl., Bergenfield, N, J,

S/Sgt. Ben H. Davis Ist Phone 28
317 North Rooseveit, Lebanon, 1.

Albert Schoell 2nd Phone 23

110 West (1th St., Escondido, Calif.

April, 19351

TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

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

GETS JOB WITH CAA

*'I have had a half dozen or so offers since I mailed some fifty of the two hundred em-
ployment applications vour school forwarded me. | accepted a position with the Civil
Aeronautics Administration as a Malutenance Techniclan. Thank vou very much for
the fine cooperation and help your organization has given me in finding a job in the
radio field."”

Dale E. Young, 122 Robbins St., Qwosso, Mich.

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

‘““Your ‘Chief Engineer's Bulletin' is a grand way of obtaining emiployment for ¥our
graduates who have obtaiued their 1st class license. Since my name lias heen on the
list 1 have received calls or letters from five stations in the southern states, and am now
employed as Transmitter Engineer at WMMT.”

Elmer 'owell, Box 274, Sparta, Tenn.

OURS IS THE ONLY GETS CIVIL SERVICE JOB

HOME STUDY]| ‘I hare obtained a position at Wright-Patterson Alr Force
COURSE WHICH]Y Base, Davton, Ohio, as Junior Electronic Ewuipment Repair-
SUPPLIES FCC-| man. The Employment Application you prepared for me had
TYPE EXAMINA-| a lot to do with me landing this desirable position.’*

TIONS WITH ALL Charles E. Loomis, 4516 Genesee Ave., Dayton, Ohio.
LESSONS AND

FINALYTESTS: Your FCC Ticket is always recognized in all

radio fields as proof of your technical ability.

(BN N N N N N B B N N BN N N N |
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-28—4900 Euclid Bldg.

Cleveland 3, Ohio

(Address to Desk No. to avold delay.)

I want to know how I can get my FCC ticket in a minimum of time.
Send me your FREE booklet, ‘‘How to Pass FCC License Examina-
tions’’ (does not cover exams for Amateur License), as well as a
sample FCC-type exam and the amazing new booklet, ‘*Money-Making
FCC License Information.’’

Paste on penny postcard or send air mail.
N I BN BN O B B B BN B B B BN BN BN B BN BN BN BN BN B E.
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Olson Radio Warehouse, |

CAR
A 5 OLD OR NEW q
73 E. Mill 5t. . Akron 8, Ohio = OLSON'S GREAT VALUE!

FREE—SEND FOR OUR LATEST RADIO
AND TELEVISION BARGAIN GATALOG

TV INSTALLATION MEN

If you install TV Antennas,
Olson wants you to take ad.

na Value, High galn Stacked
Conical Arrnz wii h hlgh fre-
quency  stubs. deal for
SFringe’ rea Receptlon
Sturdily cnnstrncted elements
:{ednlnm num. Easily assem-

This Is a Terrific Valuel
Each Antenna consists of two
. conical bays plus a pair of

L matching bars. Less mast,
Packed—3 Antennas to a car-

I~ ton. This glves you slx bays
and 3 pairs of Q bar:

Sold Only In Boxes of 3 Anhnnas

Wemora, Q66 v $25.98

each........ Weight 25 1bs.

RA-28

sogsrsn $9.95

KIT c0mple(e

Build  your own ™M
nhooster. Improves recepclon
on low-signal, *‘frin;
areas, 3 to 5 db nln in

§ signal to noise rntln All
cha nnel tuning., Complete
Wwith 6AKS5 tube, pre-aligned
coils. etc Shpg. wt. 3 lbs,

TV COMPONENTS
Deflection Yoke for use with 10BP4,
12Lr4. 18AP4_and all slmilar kine-
scopes. same RCA 201D1 WT, 2%,
T-84, Oison’s Price, only. .S
geﬂcchon v‘oike 1'705 ;u with kine.
Souneld copes vequirin egree magnet!
deflection  such  as e;‘ ‘ia P4. rn CP4I?
18RP4, 18TP4, 18KP4 m\d mund leGP W'l‘

T-86, Olson's Price, only. P ¥ 3 1]

Hi-Voltage Flyback  output

\ 99 transformer for 10”7 127

$ khlcsmpes. Provldes 9KV.

m ns RCA 11T1. WT. 4.
son’s Price,

farrecces.$3.99

300 Ohm Lecd ln High grade. low

loss. or al TV

$ 0 installations. Ship.
wit. 8,

w.68, 100 ft. coil.

PHILCO 1951 AUTO RADIO

THE ONLY UNIVERSAL ONE-PIECE
AUTO RADIO FOR ALL CARS

A brand new Philco 6-tube super-het auto set with 30 %
more undistorted sound output for rich, clear-voiced volume
and greater range. New 3-gang permeabnhty tuner. Built-in
interference filtering.

New streamlined design, with slide-rule dial encased in
gleaming chrome finish to harmonize with modern cars.
Rugged, compact steel casefﬁmshed in dark blue hammer-

type q g

Model CR-501

347

nc.

has ront t, nttractwe, space-

saving—out of passengers’ way. |[nstalled
in a few minutes beneath the instrument
panel of the cnr. Controls are easy to
reach and tun t set is out of the
way and vn-tually out of sight like a built-
in part of the car. Complete with tubes,
mounting bracket, generator condenser
and dmtribntor suppressor. Size: 534 x
53" x7% " . Shpg. wt. 20 lbs.

AKRAD TUBULAR |
ELECTROLYTICS

AUTO RADIO ANTENNAS

IUSTPROOF BRASS TRIPLE CHROME
PLATED
INSTANTLY ADJUSTED' HIGHEST QUALITY
Triple Chrome INSULATORS!
Plu.aleitz l?n‘sulntgrmt [EEACOWLEMOU Ny
g { NT 3 section; extends
3 sectlon extendsto to 54”. Includes
86”. Includes low low loss lead-in ca-
loss lead-in cnh e ble. L

Q $199 ;ﬁ,ﬁ $299

Olson ‘‘Akrad' Cond s are b H

::;l.@%r:gr :'o :' 'u::ntn 2 more widely used by radio servicemen |
Stock everywhere—and for a good reason] |
N°~ Cap. Ww.V. g“’s‘ They're made to take hefty surges and
g:}g‘,‘ 25 gg $ :z overloads and pack a mighty wallop. They
c-138 20 150 ‘39 cost so littie, tool Every ‘‘Akrad” con- |
c-139 40 150 .45 denser Is backed by Olson’s famous Satls- |
g:;;g gg:gg }gg .59 ¢ ctlon or Your Money Back Guarantee! |
c.141 8 450 Always get '“Akrad.” Compact size with
c-211 8.8 450 superlor characteristics. Easily mounted. i
°'§‘§ 8 450 Sealed aluminum inner tubes Insure max-
g:,:a "3’8 :gg g imum life. Tinned copper leads. Give
c-189 40 450 long. trouble-free service.

T ClOSE OUT ENTIRE STOCK!

CORNELL-DUBILIER CONDENSERS
Save big mon during Olson’s hlr C-D close-out sale.
Over 385,000 brand new shiny electrolytic condensers
will be purthued by Olson’s customers. Be sure of
etllnz your share. ~Order early.

E Close-out

Fig. capaclty an(t)s rice

5 300 .
10- l .
20- :1,(2) IO 10 450 450 450 450 ee 99
Cornell-Dubilier Puper Fllfer Block
Hard to get, but Olson has these 4 MFD 400 volt tough
condensers. Not Electrolytic Dry construction through-
out. Size 314""x2"x1 llst price $2.95. 490 l

OERE» =

c-523 Olson‘s Price, ench.-.......

RCA “FIRE GLOW” FLUORESCENT
SIGN
$ 895

F er. brighter, nnd whiter., The new
ire Glow has hig daytime visi-

bility and brilliant luminou:

at night. The lutlc face is three.dimen-

sional, caséd in steel. Sign sumds on

rubber protectors, or can be

cellmz with chain supplied. 110 Volt. BOc

cycle tA(l: opergi‘ion. thomll:geﬁswnh

rescent lamp, . . .

2F985...p....pg ..... .......ss‘ss

PHONOGRAPH RECORDS
+TIME TO SLEEP.” A 127,
RPM, unhreukahle dlsc in album
form recorded by World Famous
magician Ralph Slater. Designed

s white glow

to put anyone to sjeep. ave

money, Thousands sold at $3.75.

Shpg. wt. 3 lbs. 51 29
X.242, your cost, per album only. -

AM-FM
RADIO

FAIRCHILD
GRINDER
TL-3 $998 each

Every service shop needs one
of these handy tools made by
Flirl‘hﬂdv tamous manufacturcer of precision electrtc
gl inders. Regular nationally advertised price is $19.75
e set consists of 1—113 volt high speed. air cooled

nder. 6 assorted grinding wheels. 1 circular saw
ude. 1 hardened steel reamer, 1 buffing brush. l lhrn-
slon stone and a natural finish wood case size 10
to house the grinder. Shipped in urlglnnl hcwry
sealed cartons.

Bargain of the Year

packed in factory-sealed cartons.. Chassis size 13Ya” x7Va” x87%s"

It’'s new! Never offered before by any jobber! A high quality, high-

12” CO-AXIAL SPEAKER

Woo'er-Twulev de-
slgn. Response 40

CH SS 17,500 CPS
IT'S A BEAUTY $ 95
COMES TO 3
YOU WITH i
EIGHT $-122
TUBES Months of
Stock No. | e s
RA:52 | o e
j high efii-
, ciency
speakers.
WOOFQI" sec~
Olson’s Great ecch «'1-‘:&:?!1;:

fidelity radio that you will be proud to own. You'd expect to pay more and this
but Oison made a remarkable deal with the manufacturer. When pres- gl“ delivers the bass notes. The 3~
ent stock is gone, there will be no more. This rece€iver can be used in bvesterkwnichjisibuilthintofthelcenterion
combinations selling from $350.00 to $500.00. It's a perfect unit for mﬁo’ margn:t ntYd“de ivers n?eotv'-eglle'
custom building into cabinets, shelves, etc. notes. The high pass filter is built into
Thlals i sdt I'ls d t«; recesn;e standard broadcasts f‘;onl: 540 ";‘Ere:l":"l‘e";nzngoah:esg:izer eggn";gi"l“oin
to 50 KC and FM reception from 5 to 108.5 mc. Two dual con- posai-
trols are provided for simplicity of operation. n'eec'c 'f;hi" "edhovmgr t;"-: .‘.’AZ?-’ ntr?d the
Phono connection on rear of chassis. Wide vision, easy to read dial. speaker is ready to glay 'or you. Voice
This radio cannot be beat for quality and precision. - coil impedance’ is This high
Any PM speaker can be used with this set. Choose one from this fiyer.. ety Sheaker Should “‘:“’i:' R confused
Set is supplied with 8 tubes: 1—12AT7, 1—6BE6, 2—6BA8, 1-— these speakers on an ironclad money-back

ALS, 1—GAV6, 1—8V8GT, 1—B5Y3GT, less speaker lndlvldually uarantee if you are not loo% satisfied.

rder today. Shpg. wt. 8

3-SPEED
PHONO-
GRAPH

Special

son ra
condensers

Reg. Lis'

Price $18. 38

i 4095

We have d. 1imited quantlly ol [+) 1%

Speclal Pr-ce

Plays 78-45-33'/3 steel cabinets, size 614x534x8l43,

OLSON'S ASTATIC PRUFESSlUNAL
GIGANTIC Hnl'g a; For Brofdf;st and Reclolhdinz
NEW AKRAD KIT St irately counter. bafanced arm. for
—WITH todic Ol‘lle (&l))nce needle pressure. Plays

4 DRAWER No. M-72, ° No. Hll’e-';od.i“(!);/er:l.lnlen Mo(llesl
" STEEL e§h95 . in.  Equipped with A!ta Ic LP-
CABINET

FREE

tipped s lus. Reg\llar Hst
price 82

OUTPUT
TRANSFORMERS

UNIVERSAL OUTPUT TRANSFORM-
ER-—Matches any single tube to any
3.2 ohm voice coil. Primary tapped
at 2,000, 7,000, 10,000 ohms. 2
inch mounting centers. List Price

r*Su 'Dl s
avnrllble ln 4 rl\ver

y Drawers have compartments. ..on- M
chPlEfe RPM Discs densers are designed to give
ependnhle service even In the Matches single 50L6
Finest components In the manufacture of | tropics. 2518, to voice coi zooo nhmt 69‘
these gorgeously designed phonographs. Kit Contains 42 Condensers T-2 ' pri., 2¥ mtg. ctr.. ... EREEE
Features include: peed Alliance motor,

heavy focked turntable. 5-volt output tone You fh: ‘;‘;llo‘\vl?l?w:é ’&e:;nc?;?:dt T 57 'z“:./:f'h:(g'.'e For v oo

arm with preclslomtlp needle, voiume con-
trol, be

le 6VE to voica mll. 69‘

uilt-in_amplifier, Alnico 5 ’S“P" Sealed’” by-pass condensers. | 1-58 Matches, push.pull 6VE's to volce 79‘

PM speaker. lentherette covered case with | Qty. Cap.
orne: ¢ g_han- 2 .001
dle. Order elrl lnd order enough. Every 002

2
}nmnogrnph 100¢% guaranteed. Original 2 .005
‘actory-sealed cartons. Operates 115 volts 5
AC. Shpg. wt. 15 lbs. 5 .02

74

Volts | Qty. Cap. Volts coil. 234 etres o i aen
ggg {8 '?5 ggg 71- sqmahzhes slngle GFG !c voico eoll. 69‘
600 | 2 .005 1800
Matches pus ~pull 8F6's to vnice
eo0| 3 1905 ig00 | T-60 Wi mprmantren 2w T 9e

OLSON AKRAD
CRYSTAL CARTRIDGES
3-VOLT OUTPUT

The crystal phono
rtridge  you've
lle:: waiting for

at a price
which enables

n your service
XC-50, Standard crystal work profitably.
Cartridge, 99 The new Olson
each, . ......... Pl Akrad _cartridge

xcC.S1, 3-w cartridge With any stand.
with built-in 2 mil needle ard cartrldge
for 3313, 45 and 78 RPM  8ince the mount-
Discs, ing centers are
each. .. .vovunn 2.79 '/5" Its  high

outpu

and wide rapge response of 50:6000 cps are
btalned by advanced methods used in driv.
ing cr,‘v al element. The cartridge is
supplied th pin plu%connecwn for ~ease
of connecting leads

dividually packed in a handsome red, white,
:;m blue shell‘ carton. Orvder some of each

ndel todn
TO-WATT
RESISTOR KIT

e sovg 99

Tttty insulated. Long
watt. fully insula
leads. You get 20 resistors
ranslng from 25 ohms

00 ohms,

RADIO & TELEVISION NEWS
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RCA VICTOR NON-BREAKABLE
RECORDS INCLUDED. Yes,

500 Hats of Bartholomew Cubbins.”

GIANT COMBINATION DEAL
$10 Worth of RCA Records
and Phonograph

Compact beautifully
performing phono-
graph for all 78 RPM
records. Amplifier em-
ploys 2 tubes, 50-L-6
and 35-Z-5. Only the
finest components are
used. such as Alliance Rim-Drive Motor.
Astatic Phono arm with L-82 cartridge,
PM speaker. full range volume control.
etc. The case is decorated with color-
ful circus figures. Operates on 115v.
AC. Weight 11 lbs.

RA-60

] with the phonograph vou get approximately $10.00 worth of
RCA Victor non-breakable discs for children. Titles include
““Rapunzel,”

de “Happy the Humbug,” “The
“Aladdin and His Lamp.” etc. Discs

are enclosed in beautifully illustrated colored folders giving each story so that the child
can follow the recording. Quantity Limited—ORDER NOW !

_— ]
BUY ALL YOUR RECORDING NEEDS FROM OLSON S

Fine magnetic recordln

sponse,

niformly coated with red oxide.

paper base and

Order your recording tape from Olson. Get the
ess.

STEEL RECORDING WIRE

For all standard wire re-
corders. Frequency re.
sponse is excellent. Stain-
less steel wire,

b;l:rs spool. . ... $1 -98
X-166

1 hr. spool...... $2-98

Tape

tape. Frequestey  re-
0 to 8,600 cycles at 71a” per second.
Available in
plastic base which is stronger. -

THE HOUSE
TELEVISIO

FP
CONDENSER
KIT
T OLSON’S
.Bargain

j 5398

OF RADIO AND
N BARGAINS

BATTERY
CHARGER

S

Olison’s
Price
RA.S55

best for I B Highly efficient storage battery
Stock op':l"c'; b ) charger,  Automatically decreases

No, Size Ty ' Assortment of 15 popular FP charging rate as  bhattery hecomes
5.203 4:\ 800 ] ] condensers, doubile and triple charged. Housed in sturdy stecl
x:;g; V:"flggg {.% l;L’:;‘I!C’ f:ﬁ:‘“t'("L.,sg“grﬁ:“er‘mI"‘,mms "2 case with 117 volt AC cord, blug and
X-206  14”X1200 ft. Plastlc 450 volts. Shpg. wt. 3 Ibs. battery leads with heavy-duty clips.

e

o EE T

4495

S side
M-64
CasSt curv
Olson’s
Great Yalue

RCA 8” PM SPEAKER

Known as the RCA
§-123

“*Mighty 8."" Delivers

tremendous volume be-
EACH

P
price

cause of advanced en-
gineering design and
super-size A Inico 5
magmet. For radio and
PA use. Voice coil 3.2
ohms. Shpg. wt. 6 Ibs,

MUSICAL INSTRUMENT
MIKE

Famous quality! Sells for twice
our sale price. asily at.
tached. Delivers brilliant tone
m string instruments. With 4/
eable and voulume cmm:é.s

0
QOlsan’s NEW CRYSTAL MIKE
Special  Nationally famaus make, Smart
New Design, easy to hold.
Used in many tape. wire and
disc_recorders. Can be used
on P, A, systems. amplifiers.
M-71 ete.

How can we give you so
much high grade wire for
s0 little? Olson bought all
the wire in sight and is
passing the hargain on to
you. ﬁlt contains 5 rolls.

1 500 ft.

HOOK-UP WIRE KIT

$219 4-DRAWER
x19s STEEL CHEST

For small parts. ete. Knob on
each drawer: various size com-
partments., Each drawer 114"
deep. Size: 614~ H.. 334" W,,
8tg” D. Shipping weight 3 Ibs.

KIT OF THREE
VARIABLE
CONDENSERS
A 83.50 value, Perfect for the

Brand new stock.
Olson’s Price
X-226

Get a assort
variahle condensers. Popularvalues.

2-gang and 3-gang. Some have Carton 29
tl'gv\n\gol's. vernier drlves, AM and of 3 $l
tyles. asst.

4 Drawer

Steel Gabinet FREE

with OLSON'S

Gigantic AKRAD

CONDENSER KIT
Price

i 3169

You get $45.20 (llst)
worth of ‘*Akrad’’ con.
densers plus cabinet,
B12”x7T12"x1014".
21 “AKRAD"
Electrolytic Condensers

Olson’s

o
42 “AKRAD" By-Pass Condensers! |

1!

P i

| . 3 Qty, Cap. Voits ea. Total
2 002 600 25 S0 2 10 253.75 3150
2 005 600 25 .50 2 25 25 85 170
S 0 600 30 150 S 20 150 95 475
S .02 600 .30 150 S 40 150 110 5.50
10 05 600 40 400 4 20-20 150 130 5.20
10 .1 600 .45 4.50 S 8 450 95 475
g % 1600 .55 “8 4 16 450 135 S5.40
300 Mo 8 8 | 69 Totat List vawe sas.20
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ASTATIC ""TURNOVER'' PICK-UP ARM

Cartridge turns by means of knob on front,

Play:
ms needle pressure

i
XS Build a
313 and 45 RPM records Receiver
78 RPM nly Set of
o Employs fhe famous Basi
STATIC LQD-1 Double needle cartridge. Die asic
ai Equipped with 2 long life Components

rm.
needles, Frequency response 50-7000 cps out-
ut 1’5215“3:)‘5' Shpg. wt. 2

GENUINE ASTATIC

AS.38

$189

DC set or portable:
Parts eg. List Price
.$0.9

Ibs. Reg. list

at

o«
RIM DRIVE PHONO
MOTORS

Famous Makes! Real Iml'xnlnrs
Self-

these low  prices,

starting; complete with turne
PICK-UP ARM t\_nhble. tAI-It "pm".s included.
With crystal cartridge . . . o npg. wt. 4 Ihs.
at less than jou nor- Llst Pricc of Se . 8.00 M-82. 78 wpm for $3 79
mally pay for the car- Use any 365 mfd variable 115 volts AC...... .
tridge alone, for tuning. Covers 535. M-63, 3.speed. 3314. ss 99
o 1623 KC. 45 and 78 rpm. . ... '

ITigh output crys-
|§. tal mike for I’A
|. hase and T’

M-67, each
M-66. same
off switch built
into handle.....

RA-19

PHONO
AMPLIFIER

Connect to phono or speaker or

just the thhlg for a portable, Uses:
12?'27. 50L8, 3525 tubes. 2 con.
trols:

on /oft
TUN3Ve"x2”.
TUBES FOR ABOVE
SET. AS-22........

volume and tone.
Shpg. wt, 2 Ibs.

$2.64

ASTATIC
MICROPHONE

IT'S EASY TO ORDER FROM OLSON’S

pay mail or expr

You may send remittance with
shipment), or if you prefer SEN

How to order: Order directly from this ad. For convenience use this order blank.
Fill in columns below with quantity desired, stock number, description and price.
order (include enough for postage or parcel post
i D NO MONEY. Olson will ship C.0.D. and you may
'or merch di t

and

“=A shielded ca-

SR BTN T TRt ol 0 B |

ble. Shpe.
wt.—5 Ih,

5.95

Bt with on-

i

MONEY BACK GUARANTEE: Everything you order from
Olson is guaranteed as advertised. If you are not more
than satisfied, you may return merchandise for cash refund.

Pl P R LY L PO Y B P A L B P LA B L By

$6.95

Please
Minimum
Order $3.00

——

—
ad

in

Brand new. in
boxed. Shi w

&1 LAMPS

StockNo. Type No,
X-161 47
X-174

PL-28

@ =i

The most

use 3
Mallory 204, 8
Rx‘;dlart 5300, 53
114"

STOCK

F
QuANTITY | \MIBEK

4 Prong

DESCRIPTION

PRICE

EACH TOTAL

Universal
VIBRATORS

popular vibrator
today. Replaces

ki
01, Slze

. by 278" high.
price 4.10.
dividually

PR. wWt. 8 oz.

PANEL

and Tung-So

Westin g
house. G
bayonet panel

100

lamps,
V! to

of & ty
the box.

Price
pev 100

$5.59

$4.29

44
51

BATTERY ELIMINATOR

Converts portable battery
sets to all-electric AC.

T TTTTOT

MODEL 1 L

. $1695

Each

INAME

Will give years of depend-

able, trouble-free service

Variable Reluctance Car-
tridge  with
Sty

Regular
this G
with removable 3

lus

7
8tylus pressure 3; oz.

v
4 to G tube sets,

“1\".

1.4 volts
colts *B'*

IADD RESS

power
GE RPX-040
= Xc-45 $349

= EACH

Icm{

Removable
lus fo 'DI'.H"
price is $0.05 on
E Phono Cartridge
mil Sty-
RPM  discs.

and Mail to:

for

www.americanradiohistorv.com

ZONE..STATE

OLSON RADIO
73 E. MILL ST.

WAREHOUSE, INC.
« AKRON 8, OHIO
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DC VOLTS

AC

we chicago

V.T.V. M. |
ELECTRONIC MU

A versatile new Chicagn Vacuum Tube
Volt Meter with more ranges and
greater utility—at the lowest price in

the. industry!

RANGES

0-5,10,50,100,500,1000,5000. Inpat impednnoe:

oLTS

. 0.5,10,50,160,500, 1000, 5000

. Input impedance; 10 megahms

0 te 1000 meqokims in & ranges with center sole
readings of 10,100,1000, 10K, Mey. 1 0Meg.

CAPACITANCE

50 MME to 5000 MF in & ronges. Low voltoge pawer

o source enables testing of oleetralytic condensers.

MILLIAMPERES

©pEe-1,10,100,500
{Not electranic) 50 millivolt drop.
Operates on 115 V.A.C. Dimensions: 6% Wide x
9'%4" High x 6” Overall Depth

- 70 megohms |including 10 megohins in the DC probe)

LTITESTER

e,

The big 544" meter is mounted in
a handsome brown Hammerloid
case slanred for easy reading.

Sae Your Parts Distributor or
Write for Complete Information

CHICAGO INDUSTRIAL INSTRUMENT CO.

536 W. ELM ST.

CHICAGO 10, ILL.

VEE ‘D ‘X Jon the feneat

LIGHTNING ARRESTERS

that will accommodate
wire rotator line as well as
regular 2-wire transmission

.................-'qg’- jl"

Ty il

The Original 2-Wire

' For use with 2-wire
standard transmission

resistor provide double
protection.
manufactured of mois-
ture resistant Mica-fill
Bakelite.
highest quality thermo-
setting plastic.

LA POINTE-PLASCOMOLD CORP., WINDSOR LOCKS, CONN.

76

4-WIRE
RW-204

at the Lowest Priced

Heew !

2-WIRE
RW-200

Ooth , LIST

The new VEE-D-X
Model RW.200 is the
popular low.priced ar-
rester. Similar in design
and construction to the
RW.204, Two saw tooth
contact points assure
positive protection for
4. any 2-wire installation.

TR\

4t

The first and only arrester

only

RW-300

An air gap plus

RW-300

RW-300A —
N

onty £9

&

No. 732 "Key'' Punch

Easy, fast
way to cut

H-He}r'”a“d liﬂl!
openings
in chassis

SN
o

=
37

A\

« o swith new GREENLEE
Radio Chassis Punches

Now, in 134 minutes or less
make perfect ““Key™ or
D" holes for sockets

j/

details on these as well as
Greencee Radio Chassis
Punches for round and
square openings. Greenlee
Tool Co., 1884 Columbia
Ave., Rockford, Hlinois

- and other equipment.
‘;‘/ Simply inscrt GreenLEE
Punch and turn with an
ordinary wrench . . . get
a "clean’” opening in a
hurry!  Write today for

- -
GREENLEE

:

0. 733 D" Punch

M

www.americanradiohistorv.com

Spot Radio News
(Continued from page 16)

facturers could feel more sure that
their war contribution would continue
unabated.

HAMS will soon be obliged to operate
under a new set of rules, which in the
main features six classifications of li-
censes, instead of three: amateur extra
class, advanced class, general class,
conditional class, technician class, and
novice class. The advanced, general
and conditional classes represent the
new identities for the class A, B, and C
licenses. (The amateur-extra tickets
will not become available until the
first of the year in '52.) The advanced
type license is really nothing but a dif-
ferent title for the class A affair, while
the others all have requirement varia-
tions of one form or another from pre-
vious standards. For the complete
story on the new setup see page 38 of
this issue.

EDUCATION IN TV continued to be
quite a topic along Commission row
and particularly during on-the-road
group meetings and conferences, as the
hearings on this thorny issue came to
a temporary halt. Madame Commis-
sioner Hennock starred in a personal-
appearance campaign for TV channels
for the educators. Before a session of
the Adult Educational Council of Phil-
adelphia, she said that the teachers of
our nation should have twenty-five
per-cent of the channels or room for
500 stations, a move which would
prove . . . “asound investment in edu-
cation and cultural development.”

Describing the reasons for her firm
belief in the urgent need for substan-
tial room for the educators, the Com-
missioner said: “We have long been
proud of our position as a pioneer na-
tion and people. Technologically, this
pioneer spirit has developed American
television far ahead of the efforts of
any other country. And in keeping
with our traditions, the enjoyment of
this great new achievement has not
been limited to the rarest strata of
society, to the rich and influential. In
fact, TV is found today in more homes
of modest and small means than it is
in the homes of those who are able to
afford the best of everything, includ-
ing education. . .. A reservation of
television channels for educational
purposes will be a major factor toward
strengthening our educational system
and our democratic institutions. In
advocating such a reservation, I be-
lieve I am advocating the preservation
of our sacred American heritage.”

ABOUT ONCE A YEAR, the Com-
mission prepares a series of notes com-
menting on the progress achieved in
the art. This year, they included what
might be called a looking-backward
section, tracing events back as far as
1912 when the Navy began using the
waves in a rather intensive way and

RADIO & TELEVISION NEWS
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ORDER AUTO RADIO PARTS
AND EQUIPMENT NOW!
AUTO ANTENNAS

TOP COWL: 3 section staff, 58” exten- |

sion. Bakelite insulator, chrome trim.
Single hole mount. Simple installation.
Complete with lead. $2.19 each. Case
OFf! 2.5, s enmmirmonsmenan $1.95 each
SIDE COWL: 3 section staff, 63" exten-
sion. Complete with tenite insulators.
Static ball and tip shielded. Low loss
lead.
$1.89 each. Case of 25.$1.75 each

STANDARD MANUFACTURE

VIBRATORS
Standard 4 prong..... $1.45 each.
10 foreeevevennnenennn. $14.00
Offset 4 prong—Delco type. $1.55 ea
TOforeeeeeeneneninnnns $15.00
Buick type 5 prong..... $2.95 each
O -’00 606000080608 $28.00
Generator Condensers..... 25¢ each
10 foreeiveneninnnnene, $2.20

BUFFER CONDENSERS

.005 —2000 V... 25¢ each
.006 —‘] 600 V.. . -Io for $2.25

.0075—2000 V...
01 —2000V...) 100 for $19.50

GUARANTEED
RECTANGULAR
PICTURE TUBES

A real bargain for these first-rate
tubes.

16"—16RP4.. ... $28.50 each
17"—17BP4...... $29.95 each
20"—20CP4..... $52.50 each

PHONO CARTRIDGES—Brand New
—Will replace 95%, of oll cartridges.
1 volt—Standard Mounting.$1.7 5 ea.
3 volt—Standard Mounting.$1.85 ea.

GT TUBE CARTONS
Sturdy—Many Uses

Box bulk tubes, spare parts, nuts and

bolts. 79¢ per 100. $4.95 per 1000.

CHIMNEY MOUNTS—2 piece heavy-
duty, rust-proof brackets. No drilling
or guy wire needed. Includes strapping.

$1.45 each

12 for $1.30 each

PICTURE FROM
YOUR 10" or 12"
TELEVISION SET

Servicemen: Convert customers’ sets for
extra profits! 90% of all conversions

can be made by use of the RAPARCO
conversion kit,

14" Kit—14BP4 CR tube, 70° Deflec-
tion yoke. Attractive Lucite mask.

$34.95

17" Kit—17" Rectangular CR tube,
70° Deflection yoke. Attractive Lucite
mask, 17” HV Flyback transform-
$39.95

TV COMPONENTS

Standard Manufacture. All New. All
Guaranteed.

16" HV Flyback trans-

former.............. $4.50 ea
12%" HV Ayback trans-

former.......... ... 2.95 ea.
GE type 16" to 19” Flyback

transformer........... 4.50 ea.

Vertical Output transformer. 1.59 ea.
500 MMFD—20 KV.

$1.11 ea., 10 for...... $10.00
500 MMFD—10 KV.

79¢c ea., 10for..c.cvvunn... $_7.00
Single Magnet lon traps

49¢c ea.,, 10for.......... $4.50
Double Magnet lon traps

79c ea., 10for.......... $7.50
.001 MFD—6 KV Condenser

59cea,l0foreeeceennes. $5.50
.005 MFD—6 KV Condenser

59cea., 10for..cvven... $5.50
14" Attractive Lucite mask, Gold

M. e iteeeeennnnnnnss $3.95
16” Attractive Llucite mask, Gold

rim. e oetieeenennnnnnnns $4.50
19”7 Attractive Lucite mask, Gold

Brim. et iii i iicnnnen $5.25
20" Aftractive Lucite mask, Gold

2T T $5.95

OUTSTANDING VALUES NOW AVAILABLE
' NOW! LARGE 14" or 17"

CUSTOM BUILT AUTO
RADIOS

Easily installed. Fine, top quality. Ready
to place in your car. Designed for each
specific car.

All sets—6 tube. 3 gang; super het-
erodyne. Extra sensitive circuit. Low bat-
tery drain. Beautiful finish and dial.
These models now available:

1951—Ford 1948-49-50-51—
1949-50—Ford Hudson
1951—Chev- 1951—Henry J

rolet 1951—Dodge,
1949-50—Chev- Plymouth

rolet 1949-50—Dodge,
1950-51—Stude- Plymouth

baker

List Price, $59.95

YOUR PRICE............. $41.95

Single...ooveiinrinnenan.. $3.99
Stacked conicals including stacking
bars—as pictured.......... $8.49

4 ft. TV Antenna Mast—Heavy Gauge
Steel—rustproof coating. 1%2 OD.
$1.25 each. 10 for...... $11.50

INDOOR TELEVISION
ANTENNA

Now TV reception without the outdoor
antenna, Effective range 20 to 25
miles from stafion. Excellent reception.
Easily installed—takes 5 seconds. Easily
orientated. Heavy base—will not tilt.
Attractive. Friction clutch-type action
on the rods. Complete with lead
i $2.49

April, 1951
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INCLUDES
S and MASTS

installing antennas when you have all the neces-
sary elements is a comparatively simple job. That
is why Insuline’s Installation Kits are meeting such
widespread acceptance. These packaged TV instal-
lation kits include single and stacked array anten-
nas for fringe area reception, masts, lead-in wire,
and all hardware. Excellent reception for every

Everything you need to
do a complete install-

or

ation . . . all in one’
package! Saves Time
Reduces Labor Costs.

type or make receiver.

TV Accessory
Installation
Kits
Everything needed
to install any type
outdoor antennas
— Kits for roof,
wall and chimney

mountings.

n

A

oy

4

FREE!

sories. Write Dept. RN-4.

5 INSULINE BUILDING +

New catalog of TV Antennas and acces-

Insullne CORPORATION OF AMERICA

36-02 35th AVENUE -°

LONG ISLAND CITY, N. Y.

West Cost Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calif
Exclusive Canadion Soles Agents: CANADIAN MARCON| COMPANY, Toronto

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 Huntington Avenue Bastan 15, Massachusetts
Lic. by Comm. Mass. Dept. Educ.

HIGH SPEED WiTHOUT

NERVOUS TENSION
REVEALING BOOIKK
shows how ‘'crack’”
operators develop high
speed and proficiency.
Learn code for Ama-

Radjotelegraph

cense, or tmprove your

sending and receiving

I with the Candler System which develops ra-

l e dio-telegraph experts and code champions.
D

LER SYSTEM
® Box 928, Dcpt. 2.D Denver, Colo.

BOOK

e 0O 00 00 —mC O 0O 0P 0O —

L
-
®
FREE o
I
.

several hundred hams were in on the
scene listening to the marine gossip
and official messages, and often doing
a bit of transmitting themselves. As
early as 1916, the FCC records show,
radio was used by the New York City
police to communicate with the harbor
patrol boats. In ’'21, Detroit became
police-radio conscious, and Pennsylva-
nia set up the first state system in ’23.
Railroads became active in radio in
'27. And as long ago as '23, the first
photo was sent over a radio circuit by
Jenkins. A year later RCA made the
first transatlantic radiophoto trans-
mission when a photo of Charles Evans
Hughes was received in New York
from London.

Nearly four decades have passed
since the sparks began to race through
the ether to serve mankind. Today
those sparks, now slightly converted
and altered, are still speeding through
the airlanes, informing, instructing,
and bringing cheer to millions. L.W.

CONSTRUCTION TIPS
By JOHN V. NEAL, W6JUZ
AFTER many years of reading and

enjoying the magazine I have
come up with a couple of ideas that
might interest other readers.

Marking of coil forms, plastic or
bakelite, is not always easy and is
sometimes impossible. Number ecoils
for wavemeters, bakelite and plastic
strips, etc. can be marked by replacing
the tip in the soldering iron with one of
the number dies which are usually
used with a hammer. This method
(Fig. 1A) really works and the heating
doesn’t soften the stamps or impair
their effectiveness when used on metal.

The second suggestion is that of
using an old connecting rod from a
discarded motor to make a good mount
for a ‘““plumber’s delight’’ rotary beam.
Cut off the wrist pin end (see Fig. 1B)
and use the crankshaft bearing end for
a saddle or mount for the boom in the
center of the beam.

-

Fig. 1.
SOLDERING NUMBER
TRON STAMP

J 4

=/ ON
.
b YOUR

Simply attach TELECOLOR FILTERto the front of
your set, and enjoy favorite programs in a
glorious color tone instead of dull black and
white.

TELECOLOR FILTER is one of the latest discov-
eries, its special formula coloring gives brilliant
pleasing color tone, life-like color depth; re-
duced eyestroin and glare,

TELECOLOR FILTERmanufacturer does not claim
to give three colors but it guarantees to trans-
form a dull black and white picture into many
shades of a glorious color tone. It is also guar-
anteed to work on any make ond model tele-
vision set,

TELECOLOR FILTER will give contrast similar to
the black tube and cclor tones the high lights
on black tubes. |t is perfect for daylight or lighted
room viewing. Children love the color toned
pictures. Wonderful as a gift. Can be enjoyed
now and for years to came.

No matter which color system is adopted,
TELECOLOR FILTERwill still continue to give you
color toning enjoyment on the stations broad-

COLOR TONE
TELEVISION

casting black and white .pictures. Results are
better than you get with filters costing four
times as much. You will find new interest and
happiness in favorite programs with the life-
like color depth and clarity that is missing n
dull black and white. Free information.

:

" HARVARD LABORATORIES, Dept. RN-4
| 659 Fulton Street, Brookilyn 1, N. Y. [
Please send TELECOLOR FILTER o

B Enclosed: Cash Check Money Order i

i m] a a ;
1W0inch. . ... §3.00 16,17inch. .....

I 12, 14lnch. . 400 19,20 inch. ... .

1 Quontity...... Sereen Size...... Amount. .....

g NAME........ooiiiiieen R I e

(] ADDRE.SS .................................. e

i (Y786 0 olp B0 66 DIoRIos e g0ty QTATE.S. .85 oo

78
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(a)
/——counscrms ROD

e\

DRILL TO MOUNT
ON PIPE OR SHAFT

*—— CUT OFF PIN

@ END
(8)
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licratters

Get your trade-in deal working today!
Wire, write, phone or use handy coupon.

HALLICRAFTERS S$-77
Improved AC-DC version of the famous S-40B

HALLICRAFTERS sS-72 —the world's most popular Ham receiver.

And with a "Surprise’’ trade-in you can save
Shpg. wt. 16 lbs., Price ONLY plenty.

$ 95
sloq’s (less battery) Shpg. wt. 32 Ibs...... Only 99

Buy it for less by applying our liberal
Trade-In Allowance against the purchase
price.

NOVICE AND
TECHNICIAN LICENSES
Available July Ist

Here's an easy way fo get started in amateur
radio. And with ‘“Surprise’ Trade-In Allow-
ances Walter Ashe makes it possible for you
to get your new Hallicrafters Receiver at
big savings. Hallicrafters Receivers are truly
precision instruments. Sold in 89 countries,

HALLICRAFTERS S'76 used by 33 governments, they are remem-

Apply our liberal ''Surprise” trade-in bered by ve!era.ns, prized by experts. and
allowance against the above price. What preferred by radio amateurs throughout the
have you got to trade? world who want a radio that is all radie.

$ 50 Buy with confidence at Walter Ashe, head-
Shpg. wt. 44 ibs. .....Only I69 quarters for Hallicrafters Precision Radio—

famous throughout the world.

All prices f.o.b. St. Louis
Phone: CHestnut 1125

Walter Ashe Radio Co.
1125 Pine St., St. Louis 1, Mo.

K3080.1I000NNANAEEANAANAESANAREARTAANANAANANAAEASAANARSANSSARARERAR
a

0O O. K. Walter, Rush ‘‘Surprise’” Trade-in offer on my

S

. A |

_ o o N4 7
Deali it Szesp 2626 TRADE-IN
ALLOWANCE ON YOUR USED TEST | A
AND COMMUNICATION EQUIPMENT

In exchange for a new

HALLICRAFTERS SX-71

$199:0
Shpg. wt. 33 lbs....... Only

‘For the very thriftiest way to buy
your new SX-71, trade your used
equipment. Profit with a "'Surprise’’
trade in!

Values are better because trades
are higher at Walter Ashe, origi-
nators of "SURPRISE" trade-ins.
Take advantage now of the one
and only "SURPRISE" allowance on
used factory-built equipment. Re-
member, there is nothing else to
compare with it, absolutely noth-
ing. So act now!

New 1951 catalog. The
“"treasure chest' of values
in everything in Radio and
Electronics.

RN-51-4

[ p——

NAME ..

(describe used rquxpmenl)

(show make und model No. of new equipment desired)

RA Dl o CO 3 Rush Free Copy of your new 164 page Catalog.
.

FOR YOUR
COPY

THE HOUSE OF “SURPRISE” TRADE-INS ADDRESS ...

TODAY!

1125 PINE ST.« ST. LOUIS 1, MO. CITH

April, 1951
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SUPERIOR’S

_Superior's AN ACCURATE POCKET-SIZE

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

% Housed in round-cornered, molded case.

FEATURES

% Compact-measure 313" x 57" x 2V4".

v Uses latest design 2% accurate 1 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 time-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 constani use.

The Model 770 comes complete with self-con-
tained batteries, test leads and all operating in-
structions.

SPECIFICATIONS

4 D.C. CURRENT RANGES:
0—1.5/15/150 MA. 0—I.5

0—500 OHMS 0—! MEGOHM

6 A.C. VOLTAGE RANGES:

0—15/30/150/300/1500/3000 VOLTS
/30/150/300/ / AMPS.
6 D.C. VOLTAGE RANGES: 2 RESISTANCE RANGES:

0—7.5/15/75/150/750/1500 VOLTS

Superior's new model 670

SUPER-METER

A COMBINATION YOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE
INDUCTANCE AND DECIBEL MEASUREMENTS
SPECIFICATIONS: ADDED FEATURE:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts  The Model 670 includes a special GOOD-
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts BAD scale for checking the quality of
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts  electrolytic condensers at a test potential
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes of |50 Volis.

RESISTANCE: 0 fo 500/100,000 Ohms 0 to |0 Megohms

L8| CAPACITY: .00l to .2 Mfd. .| to 4 Mfd. (Quality test The Model 470 comes
for elctrolytics et s, 305 @
_ REACTANCE: 700 to 27,000 Ohms (3,000 Ohms to 3  cabinet complete with

Megohms test leads and oper-
INDUGTANGCE: 1.75 to 70 Henries 35 to 8,000 Henries  2find instructions. Size NET
DECIBELS: — 10 to + 18 10 to + 38 -+ 30 to + 58

AR AR E D

The New
Model 200

AM and FM SIGNAL GENERATOR

e SPECIFICATIONS

% R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Mega-
cycles.

% MODULATING FREQUENCY: 400 Cycles. May be used for
modulating the R.F. signal. Also available separately.

Y ATTENUATION: The constant impedance attenuator is iso-

e lated from the oscillating circuit by the buffer tube. Output
impedance of this model is only 100 ohms. This low imped-
ance reduces losses in the output cable.

% OSCILLATORY CIRCUIT: Hartley oscillator with cathode
follower buffer tube. Frequency stability is assured by modu-
lating the buffer tube.

% ACCURACY: Use of high-Q permeability tuned coils ad-

justed against 1/10th of 1%, standards assures an accuracy of

1%, on all ranges from 100 Kilocycles fo 10 Megacycles and an

accuracy of 2% on the higher frequencies.

% TUBES USED: 12AU7—One section is used as
oscillator and the second is mod-

ulated cathode follower. T-2 is

used as modulator. 6C4 is used

as rectifier.

The Model 200 operates on |10 Yolts

A.C. Comes complete with output NET

cable and operating instructions.

USE CONVENIENT RUSH ORDER FORM ON OPPOSITE PAGE ————————~— —_—

GENERAL ELECTRONIC DISTRIBUTING CO

www.americanradiohistorv.com
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Superior’s New Model TV-11

TUBE TESTER

The Model TV-11 may be used as
an extremely sensitive Condenser
Leakage Checker. A relaxation
type oscillator incorporated in this
model will detect leakage even
when frequency is one per minute.

Phono Jack on front panel for plugging in
either phones or external amplifier will de-
tect microphonic tubes or noise due to faulty
elements and loose external connections.

*NOISE
TEST

Specifications

® Tests all tubes including 4, 5, 6, 7, Octal,
Lock-in, Peanut, Bantam, Hearing-aid, Thyra-
tron, Miniatures, Sub-Miniatures, Novals,
Sub-Minars, Proximity Fuse Types, etc.

® Tests for “
Megohms,

shorts” and "leakages' up to 5

® Uses the new self-cleaning Lever Action
Switches for individual element testing. Be-
cause all elements are numbered according
to pin-number in the RMA base numbering
system, the user can instantly identify which
element is under test. Tubes having tapped
filaments and tubes with filaments terminat-
ing in more than one pin are truly tested
with the Model TV-1 | as any of the pins may
be placed in the neutral position when nec-
essary.

® The Model TV-11 does not use any combina-
tion type sockets. Instead individual sockets
are used for each type of tube. Thus it is
impossible to damage a tube by inserting it
in the wrong socket.

® Free-moving built-in roll chart provides com-
plete data for all tubes.

® Newly designed Line Yoltage Control com-
pensates for variation of any line voltage
between 105 Volts and 130 Volts.

The Model TV-11 operates on 105-130 Volt 60
Cycles A.C. Comes housed in a beautiful hand-
rubbed oak cabinet complete with portable
cover. Size 112" x 13" x 6”. Shipping Weight
15 Ibs.

| GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RN-4, 98 PARK PLACE, NEW YORK 7, N. Y.

GENTLEMEN PLEASE RUSH THE MATERIAI. LISTED BELOW:

Phone—REctor 2-1477

| |

I QUANTITY | ~ MODEL  PRICE Totat | e . }

| — Address_ = 2 = e }

{ — ————— Cipym S o Zone State -
3 - — $.... .

! (Dsposit Enclosed — :‘

5 E (Paymem} in Full Enclosed) Ship Balence C.0.D. )

April, 1951
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PHOTOFACT BOOKS

Photofact Television Course. Covers TV principles, oper-
ation and practice. 216 poges; profusely illustrated; 8%
x1 1”7, Order TV-1 .......... 50000000006000 Only $3.00

Television Antennas. New 2nd edition. Describes all
TV antenna types; tells how to select, install, solve troubles.
Saves time; helps you earn more. 200 pages; illustrated.
Order TAG-1.0vvvvrevinnnnnnas eeeeeens . Only $2.00

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

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

1948-1949 Changer Manual. Vol. 2, Covers 45 models
made in 1948.49. Paper bound. Order CM-2. Only $4.95

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

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

Post-War Audio Amplifiers. Vol. 2. A complete analysis
of 104 well-known audio amplifiers and 12 weli-known
tuners made in 1949-50, 368 pages, 8Y2 x 11”. Order
AA2.. i iiiiiiiiinniiiiieiiiiioesnaass Only $3.95

Post-War Audio Amplifiers. Vol. 1. Covers 102 ampli-
fiers and FM tuners made through 1948, 352 pages. Order
/.Y 0 8 a88066080680000000000000000060000 Only $3.95

Auto Radio Manual. Complete service data on more than
100 post-war auto radio models. Covers over 24 mfgrs.
350 pages, 8%2 x 117, Order AR-1,........ Only $4.95

Communications Receiver M I. Complete lysis
of 50. popular communications models. 246 pages, 82 x
117, Order CR=1. ... iviiiiiiineninnnnnnes Only $3.00

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

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949, Shows you the che right way to
string a dial cord in thousands of models. Pocket-size. Order
DC2....ccvvvennennne. sesesreeresrenes Only $1.00

Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946. Order DC-1........... [ Only $1.00

Rodio-TV Industry Red Book. 2nd Edition. Complete data
on replacement parts for 22,000 sets made 1938-1950,
including voluable TV information. Covers all major replace-
ments. Over 600 poges......cceeeoese vee..Only $3.95

==

Order from your Parts Jobber or write direct to
HOWARD W. SAMS & CO., INC., 2201 E. 45th St., Indianapalis 5, Indiana

HOWARD W, SAMS & CO., INC.

82

Making Money in TV Servicing. Tested,
proved methods of operating a profilable
TV service business. Written by Eugene
Ecklund, B. E. E., former manager of the
National Service Department, Allen B,
DuMont Laboratories, Inc. Covers planning,
financing, work control, purchasing, service
charges, advertising-——plus much more. Own
this practicol guide to success now. Over
130 pages. Order MM:1.... Only $1.25

- R
Radio-Radar-Sonar

l (Continued from page 34)

duplicate elsewhere since the equip-
ment on which they work is out of the
range of most educational budgets.
Electronic technicians now receive
training comparable to that given pi-
lots when the elaborateness of facili-
ties and cost of the courses are taken
into consideration. This same thing
applies to similar educational facilities
offered by the Army and Air Force and
to some extent the Coast Guard and
the Marine Corps. Very few of the
men who received such training will

dispute its value in civilian life. There
are openings in the merchant marine,
with civilian airlines, the CAA, and
the various branches of the FCC as
well as industry for men who fully
understand the operation of such
equipment.

In time of peace or demobilization,
radio or electronic technicians with
military training enjoy excellent ci-
vilian employment opportunities. In
time of national emergency they insure
national security. And when war
comes, they enable our country to sub-
stitute technology for human lives to
win the only battle that really counts
—the “last one.”

A PORTABLE FUSED

POWER OUTLET BOX

By JOHN W. SPONSLER

HERE is one of the handiest gadgets
around the shop since the inven-
tion of the ‘‘cube-tap.’” But unlike its
predecessor, this portable power distri-
bution box has several useful auxiliary
features such as power switch, fuse,
and cord grip, not to mention rubber
bumper feet. .

The base of the unit is a 3x4x5 inch
black wrinkle finished steel utility box.
The covers were removed and in one of
them was cut a hole large enough to
allow the scating of an ordinary five
outlet baseboard receptacle. Although
only onc receptacle is shown in the
photo, similar units can be installed on
the sides of the box frame. Howcver it
is the author’s opinion that a much
neater appearance would result by
adding another box to one end of the
existing case and installing a second
receptacle in it.

Four holes werce drilled near the
corners of the other cover and rubber
bumper feet were attached. These feet
give the finished box a ““dressy”’ appear-
ance as well as making it scratch- and
skid-proof.

Three holes were drilled in the box
frame on the 3x4 inch side. The center
hole was punched out to ¥; inch while
the two outside holes w