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Cathode and control-grid assembly /

/

/
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The guéa that locke
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The electron gun you see looks perfect,
but actually it “never fired a shot” You
see, RCA rejected it because the spacing
between grid No. 1 and the cathode was
out of bounds. Only a 0.001” departure
from the design value for this spacing is
sufficient cause for gun rejections in RCA
factories.

Why does RCA prescribe such a close
tolerance? Simply because RCA engineers
have found that if the cathode-to-grid
spacing is too small, or too large, the grid
would have faulty “control.” Such tubes,
when installed in TV receivers, may be

c

the cause of poor picture performance,
and may result in troublesome and time-
consuming service problems and call-
backs.

RCA takes no chances with its reputa-
tion for quality. You get the benefit of
RCA’s quality reputation when you use
RCA tubes. Constant vigilance and guality
control at 4l stages of manufacture assure
meeting RCA standards on the final pro-
duction line. That's why RCA picture
tubes are unmatched for reliability and
uniformity.

In RCA picture tubes, the difference is

RADS

ELECTRON TUBES
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top-quality control. That’s why, dollar
for dollar, RCA picture tubes have no
equal.

With RCA Receiving Tubes,
as well as RCA kinescopes,
TOP-QUALITY CONTROL
makes the difference.

CORPORAFTION of AMERICA

HARRISON . N.J.
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| TRAINED
THESE MEN

“I have been operat-
ing my own Servic-
w® ¥ ing business. In two

years I did $14,000
worth of business;
inet  profit  $6,850.
Have one full time employee,
an NRI student.”—PHILLIP
G. BROGAN, Louisville, Ky.

“Four years ago, I

was a bookkeeper, |
with a hand-to- -
mouth salary. Now ' .

I am a Radio Engi-

neer with a key sta- ™ |
tion of the American Broad-
casting Company network.”
— NORMAN H. WARD,
Ridgefield Park, New Jersey.

halfway
through the NRI
course, I made $5 to
$8 a week fixing sets
in my spare time.
- Am now selling and
mstalling Television sets and
antennas.”—E. J. STREIT-
ENBERGER, New Boston, O.

“My first job wasm
operator with KDLR, 8
obtained for me by
your Graduate Serv-
1ce Dept. I am now
Chief Engineer of ¥ .
Police Radio Station WQOX.
I never hesitate to endorse
NRI”—T. 8. NORTON,
Hamilton, Ohio.

1952

Mareh,

actice COMMUNICATIONS
parts to build <

s
N
) Paihe
T sPe‘.‘ Rr¥ ?5 set
PE * ° ete 1do!
50 cO‘“P‘e 1‘°pe:§\e
Lo Pu\ser Vd\u und

As part of my Com-~
munications Course
you build this low
power broadcasting

) o d transmitter, learn

Qm ; ..*1-} i how to put a station

\ “on the air,” per-

e form procedures de-

2 manded of Broad-
= cast Station opera-

tors, make many

ARMY,
NAVY, AIR FORCE

Knowing Radio, TV, Electronics can
help you get extra rank, extra pres-
tige, more interesting duty at pay up
to several times a private’s base pay.
You are also prepared for good
Radio-TV jobs upon leaving service.
Mail Coupon TODAY.

Have YourOwn Business

Many N.R.L trained men start their own Radio-
Television sales and service business without
capital. Let me show you how you, too, can be
your own boss, have a good income from your
own shop. Send coupon for FREE book now!

Tested Way to Better Pay,

You Practice Radio SERVIGING

L] u A t of Servicing C
on this modern radio you : i vou"the “eaker, tuves,
. . chassis, transformer, loop an-
build with parts I send "5 i meders poverta
Radio Receiver! 1 also send
- parts to build many other Radio
for practical experience and
. - to earn EXTRA
money in spare

tenna, EVERYTHING you need
s circuits. You use equipment
: time.

Learn Servicing or Communications
Practice at Home in Spare Time

Do you want good pay, a job with a bright future and
security? Would you like to have a profitable shop or
store of your own? If so, find out how you can realize
your ambition in the fast growing, prosperous RADIO-
TELEVISION industry. Even without Television, the in«
dustry is bigger than ever before. 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 opportunties for
& Servicing and Communications Technicians and FCC-
. Licensed Qperators.

4 Television is TODAY'S Good Job Maker

L E SR, Presfent 1950 Guer 5,000,000 TV sets sold. By 1954, 25,000,000
Wational Radi Institite 1y " gets’ estimated. Over 100 TV Stations now operating.
Authorities predict 1,000 TV Stations. This means more jobs, good pay
for qualified men all over the United States and Canada.

Many Make $10 Extra a Week in Spare Time

Keep your job while training. Hundreds of successful RADIO-TELE-
VISION TECHNICIANS I trained had no previous experience, some
only a grammar school education. Learn Radio-Television principles from
illustrated lessons. Get PRACTICAL EXPERIENCE—build valuable
multitester—experiment with ecircuits common to Radio and Television.
Keep all equipment. Many students make $5, $10 extra a week fixing
neighbors’ Radios in spare time. SPECIAL BOOKLETS start teaching
you the day you enroll.

Send Now For 2 Books FREE—Mail Coupon

Send now for my FREE DOUBLE OFFER. You get actual Servicing lesson to
show you how you learn at home. Also my 64-page book, “How to Be a Success
in Radio-Television.” Read what my graduates are doing, earning; see equip-~
ment you practice with at home. Send coupon in envelope or paste on postal,
J. E. SMITH, President, Dept. 2CE, National Radio ez y
Institute, Washington 9, D. C. ‘Our 39th Year. e

The ABC's of
SERVICING |

MR. J. E. SMITH, President, Dept. 2CE
National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page Book
about How to Win Success in Radio-Tele-

vision. Both FREE. (No Salesman will

call. Please write plainly.)

I [ o (P S Age ... '

AQATeSS. .ottt =J\-ﬁ ]

City .Zone........ State . ... a::xr-———/‘ ; N
Approved for training under G. I. Bill s x{'

me---mﬁu----@--------
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. .. GET EVERYTHING YOU
D TO LEARN AND MASTER

GTELEVISTONE)

RADIO-ELECTRONICS &

Use REAL commercial-type equip- | 1
ment to get practical experience

.14_; '

Your future deserves and needs every advan- g

tage you can give it! That’s why you awe it . - B
to yourself to find out about one of the mast o . . *’\ ’
COMPLETE, practical ond effective ways now - ~

available ta prepare AT HOME for America’s | Sawraas: # ¢ v -4
billion dallar apportunity field ch TELE- - = | Here's the \[B= S
VISION-RADIO-ELECTRONICS. See how yau 1 ‘ ‘

may get ond keep the same type of basic ".5 " w REAI- TH.NG! (4 L)

training equipment used in one of the no.

tion’s finest training laboratories . . . haw ABOVE: Buildand keep SET UP 7

you may get real STARTING HELP toward a oreal 17 INCH com-

good job or your own business in Television- mercial TV receiver. HO E LABORATOY
TR Y

o8 T 8
TR T Y
4 -

Rodio-Electronics. Mail the coupon taday for Optional aftercomplet-
complete focts — including 89 ways to earn ing regulor training ot
money in this thrilling, newer field. moderote added cost.

D.T.I.,, ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY
In addition to easy-to-read lessons, you get the use of HOME MOVIES

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

information packed cauipment shown at right
If you prefer, get all your prepara-
wa YS tion in our new Chicago Training
o its kind. Ample instructors, modern
T ~ .o | equipmens. Write for details |
MO"E' If you're subject to military
ll“l“m“ > service, the information we
helpful. Mail coupon taday.
Sy
e e fR—
DE FOREST'S TRAINING, INC. Dept. RN-3-1
2533 N. Ashland Ave., Chicago 14, 11l
. Hp Money in Television-
Bulletin showing "89 Ways to Earn )
Radio-Electronics”; also, the folder showing Foontl [LAL5F

practical experience. Build and
publications FREE! MODERN LABORATORIES
Laboratories —one of the finest of
oy ey
EARN MILITARY SERVICE!
T have for you should prove very
I gulo-!l!CWONlCS (oo
' /
| ACT NOW! MAIL CovpPoN ToDay!
Without obligation, | would like your Opportunity News
prepare to get started in this thrilling field.

TELEVISION TRAINING CENTERS%

,—————-
4
Q
3
o

CHICAGO 14, ILLINOIS
A De VRY INSTITUTION

March, 19352 3
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OHMITE

Littl Devdl

INSULATED
COMPOSITION

RESISTORS =

INDIVIDUALLY
MARKED AND
COLOR-CODED

Each unit is marked
with resistance and watt-
age values, in addition
to the color coding.
Quick, positive identi-
fication — no guesswork
or mistaken identity!

RATED AT
70C {158F)

Built to withstand ex-
tremes of heat, pressure,
and humidity without
deterioration. Under
full continuous load for
1000 hours, resistance
change is less than 5%.

and you'll see why

MOLDED PLASTIC
COMPLETELY SEALS
AND INSULATES
Solid-molded body has
high mechanical and in-
sulating strength. Units
meet JAN-R-11 require-
ments, including salt-
water immersion and

humidity tests.

They outperform all others!

COMPACT SIZE

ONE -HALF WATT
size is only 33" long,
9/64” in diameter; ONE
WATT is 9/16” long,
7/32” diameter; TWO
WATT is 11/16” long,
5/16" diameter.

Avgilable in 2, 1,
and 2-watt sizes

TEMPERED COPPER
LEADS IMBEDDED
DEEP IN THE BODY

Differential tempering
of leads near body pre-
vents sharp bends and
resistor damage. Copper
leads are locked in—
anchored deep in the
body for permanence.

Look inside an OHMITE Little Devil resistor, then you’ll begin to under-
stand why these tiny composition units have become the standard for depend-

able performance among design engineers, servicemen, and amateurs the
world over. Packed into each unit is a ruggedness, stability, and current-
carrying capacity unmatched by any other on the market. Little Devils
come in ¥, 1, and 2-watt sizes in ==5% or ==10% tolerance. Furnished in
standard RTMA values, 10 ohms to 22 megohms. In l-watt size, =10%

SEND FOR
BULLETIN 135
Gives complete data
and list of RMA values.
Includes dimensional
drawings and handy col-
or codes.

tolerance, values as low as 2.7 ohms are available.

AVAILABLE ONLY FROM YOUR DISTRIBUTOR
OHMITE MANUFACTURING COMPANY

4884 Flournoy Street, Chicago 44, lllinois

e iel i\l

RESISTORS o

RHEOSTATS o
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The Video Amplifier Response must be capable of
resolving the finest picture detail contained in the
video signal at present standards. The video amplifier
is to respond with uniform gain as near to 4.5 MC as
the art will permit. This provides the “‘snap” in the
picture detail A non-uniform response will cause a
phase shift “smear.”

TD SYNC. SEP
AGC AMP

LE
YIDEO
DET

AMPLIFIER GAIN

VIDEO ““PUNCH”’ AND "SNAP”

The Video Capability must fully drive the picture
tube (with full rated HV) from black to maximum
brilliance at picture whites. This gives the picture
that “punch’’ that is needed for a full contrast range
even in bright daylight A two stage video insures the
necessary drive.

10 0C
RESTORER

PICTURE
TuBe

BRILLIANCE
CONTROL

MC 2MC

Video Peaking networks are used to extend the fre-
quency range of a resistance coupled amplifier The
amplifier gain as illustrated in Fig. 2 (Curve a) will
be shunted by the capacity at the input grid of the
picture tube, Curve b, to form a falling off response
(Curve c). A low plate load resistor will extend the
response but the stage gain is reduced However. the
tube capacity may be used in series (L 20 and Curve
f) or shunt (parallel) resonance (L 21. L 30, Curve e
and d) to extend the range of a practical plate load
resistor (R 39) to form Curve g Point h is the 4.5 MC
. sound trap (L 19 and C 65)

' ©BELMONT RADIO CORP

RAYTHEON

TELEVISION

Belmont Radio Corp., 5291 W. Dickens Ave., Chicago 39, Iil.
Subsidiary of Raytheon Manufacturing Co.

March, 1952

RG 2

e 4MC SMC
The Plate Load Resistors (R 39 and R 37) will deter-
mine the Q or the effecting range of the shunt peak-
ing coils. In series peaking, damping (R 133) may be
required to keep the Q down so as to prevent '‘ring-
ing ” A cathode feed-back contrast control (shunted
ky C 122) will provide added ‘‘snap” to the high fre-
quency detail when the contrast control (R 32) is
reduced as shown in Curve gl

Improved Circuitry such as this is one of many rea-
sons why you can feel free to recommend Raytheon
TV to a friend or customer

. Raytheon TV Presents JOHN CAMERON SWAYZE Sundays on NBC. See local paper for time and station.

(W OR  REFuyp
‘\}d“ 0,"04,
& Guurm‘itged by %
Y
Good Housekeeping
G ¥ n

N
245 apyganisto WS
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Engineering information to help you hetter service Raytheon

Dependably Built for
Dependuble Performance

THE STARLIGHT—Model RC-1720
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NEW! 2ND EDITION

of the only complete
reference on AUDIO!

Reproduction
of SOUND”

by OLIVER READ

Completely
revised and
vastly en-
larged new
edition

OVER

PAGES

A "Must” for
Sound Engineers, Hi-
Fi_Enthusiasts, P. A.
Men, Broadcasting
Stations, Recording
Studios, Students

largest selling
hook in its field

CONTENTS:
A Partial List of Authoritative Chapters:

Behavior of Sound Waves; Basic Recording
Methods;LateralDiscRecording;Microgroove
Recording; The Decibel; Phono Reproducers;
Styli ; Microphones; Loudspeakers and En-
closures; Dividing Networks and Filters; At-
tenvators and Mixers; Home Music Systems;
P.A. Systems; Amplifiers; AM and FM Tun-
ers— PLUS HUNDREDS OF OTHER SUBJECTS

Now you can have all the right answers to
any subject in the field of Audio. Learn how
to select and get the most out of recording
equipment. Tells you how to select the
proper amplifier for given applications, how
to test amplifier performance, how to elimi-
nate hum. Explains microphone, speaker
and pickup principles and selection factors.
Shows how to utilize inverse feed-back, ex-
panders and compressors. Covers hundreds
of subjects—a vast wealth of reliable infor-
mation found in no other single volume. If
you work in the field of Audio, this book be-
jongs in your library. Order your copy today!

6" x 9" onLy $795

Hard Covers
800 pages 700 illustrations
Order from your Parts
Jobber, or write direct to
HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indianapolis 5, Ind.
My (check} (money order) for $..,. ...

|
|
|
|
is enclosed. I
|
|
|
|

]

|

|

|

|

]

1 Send «ovuunnn copylies) of The Recording &
} Reproduction of Saund (RR-2). $7.95 per copy.
|

|

|

i
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HE production of pre-recorded

magnetic tape is analogous to
music on records only in that.an origi-
nal must be reproduced in great quan-
tity and with a minimum of loss in
fidelity with respect to the original
We all know how the multiplication of
an original disc is achieved through
quality-control pressing processes and
injection molds. Some twenty million
turntables now in use attest to the ac-
ceptance of the phono-record. But you
can’t duplicate an original tape in a
pressing machine or in an injection
mold.

Up to a year ago there were two or
three attempts to market music which
was pre-recorded on magnetic tape.
Unfortunately for the industry as well
as the entrepreneur the products were
poor and the enterprises failed. One
venture which reached catalogue pro-
portions failed because its production
fell far short of the high fidelity stand-
ards now demanded of any pre-record-
ed music.

Industry is literally crying for a tape
‘ multiplication technique which is eco-
| nomical in its use of labor time.

The catalogue of tape music which
we mentioned before as having failed
made use of a technique evolved with

| the assistance of a development lab-
l oratory. The company achieved some
interesting results—interesting in that
it did turn out copies. The quality of
these copies might have been adequate
if another phenomenon in American
life had not taken place. And that
phenomenon is the growth of the high
fidelity market—music lovers who in-
sist on distortionless reproduction.
With the advent of this phenomenon
and the “discriminating ear” which is
now in itself a rapidly growing indus-
try, the quality of that pre-recorded
tape music caused a public rejection.

Well, what is one to do? Should one
invent the barrow before discovering
the wheel ? If there is no barrow, what
good is the wheel ? If there is a wheel
and no barrow, what to do with the
wheel? The analogy is: If there is no
| one who wants to create a catalogue of
pre-recorded magnetic tape music and
who is willing to invest in the introduc-
tion and marketing of a quality cata-
logue, how is either the wheel or the
barrow to come about? What would
then be the encouragement or stimulus
for the invention of a tape multiplica-
tion technique?
| Or, look at it this way: If there had
| been no such thing as a phonograph
| record to be played, there would not

I | have been a phonograph player. If

there had not been a phonograph play-

WWW. americanradiohistorv.com
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PRE-RECORDED MAGNETIC TAPE

er, there would not have been a reaso:
to invent a record presser. When it
became practicable to press records
economically in quantity, it became
commercially feasible to produce rec-
ord players which were within the
means of the general public, again in-
creasing the demand for records and
bigger and better process facilities, a
cycle that is profitable to industry.

Even though several past attempts
to pre-record on magnetic tape have
failed, at least one company has in-
vested time, effort, and money with the
firm belief that from continued pio-
neering there would evolve a workable
technique that could produce limited
quantities of high fidelity tape. A4-V
Tape Librarvies, Inc., New York is do-
ing such a pioneering job. This tech-
nique, while not the final answer, does
produce copies of original masters that
are indistinguishable from the master
in fidelity. The technique is, briefly,
one of direct, high-speed re-recording
from a tape playback machine to a
bank of studio tape recorders. The
major disadvantage is that the process
is long, tedious, and not the most eco-
nomical way of making long-runs of
thousands of copies of one original re-
cording.

We have run tests on and have
listened to these pre-recorded tapes
and can attest to their excellence. Be-
lieving that there will be an ever in-
creasing demand for this medium of
recorded music, we are making a com-
plete study of ways and means to pro-
mote pre-recorded magnetic tape as
the ultimate medium for high fidelity
music.

One or two others have already
taken steps to develop new processes
and techniques for the mass produc-
tion of tapes. The Tape Recording In-
dustries of Lansing, Michigan have
submitted selections for our review.
Using high-speed re-recording tech-
niques it will be interesting to compare
their products with those produced by
A-V Tape Libraries or by others enter-
ing this new field.

Audio enthusiasts will welcome the
feature article next month describing
and illustrating the technique em-
ployed by A-V Tape Libraries.

The public has been honestly and
well educated to the advantages of
magnetic tape. Even before the avail-
ability of pre-recorded magnetic tape
they had bought over a half million
recorders. It will be interesting to
chart future sales of record players
and tape machines to see how they
compete with one another in dollar
volume., . . . . . . O. R.
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TOWERS

by Channel Master
Steel tubular uprights.

Built-in ladder with no ob- '

structions.
One standard interchange-
able section which can be

used as a top, middle or |

bottom section.

Universal base mount.

Dual purpose mast or ro-
tator mounting brackets.

March, 1952

~ Eliminates mismatch! = Outperforms standard Yagis!

Z-MATCH
YAGI

600 Series

Reaches farther for
single-channel
reception.

Perfect match to 300 ohm line.
single or stacked.

Wider spaced elements for higher gain.
100%, gain in stacking!

TS Completely preassembled.

POLAR PATTERNS

How The Z-Match Yagi Works

When antennas are stacked, the center feed bars of the folded
dipoles- are removed, automatically creating. a perfect 300 ohm
match for the entire stacked Yagi array. These same center
bars are . then -used as half-wave ‘connecting rods. This means

YOU DON'T PAY FOR STACKING BARS!

*Patent Applied For

developed by

€N: masTER

CHANNEL

a
r "Far Reaching’” Results

There’s only ONE

SUPER
FAN

313 Series

Reaches farther for
multi-channel
reception.

The most widely used

i i C letel
antenna in the nation. ompletely

preassembled.
The highest gain broad-band
antenna ever developed.

New reinforced fibreglas inserts :
in all elements and reflectors.

verified by twa independent,
nationally known loboratories.

Write for technical literature on these 3 outstanding products.

CHANNEL MASTER CORP.

ELLENVILLE,
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Here’s the best picture tube
news you ever heard. It’s the
Sylvania GLASS ALLOW-
ANCE PROGRAM. You can
make $2.25 to $5.25 more on
every picture tube you sell.

Sylvania Tube Distributors offer frade-in allowance
on more than 40 picture tube types . . . of any make.

You also protect your reputa-
tion by installing only new,
fully guaranteed Sylvania Pic-
ture Tubes in your customers’
sets. The process is simple! No
strings attached!

Here’s all you do!
] Return old picture tubes to your Sylvania tube distributor.
* Sylvania has made it possible for him to give you a GLASS
ALLOWANCE CREDIT of from $2.25 to $5.25 per used tube
on the purchase of any new Sylvania picture tube.
Return tubes may be of ANY MAKE but must be types shown
on the suggested Sylvania Glass Allowance Price List. (See

list below.)

Returned tubes must be under vacuum and free from chips,

New tubes purchased need not be the same as those re-
turned. You may choose any type Sylvania has for sale.

2,
3- scratches, etc.

Sylvania reserves the right to
change cash values or tubes
shown on the suggested Glass
Allowance Price List. SO ACT
NOW. Take your used picture
tubes to your Sylvania Dis-

tributor . . . TODAY! For fur-
ther details call your Sylvania
Representative or Sylvania
Electric Products Inc., Glass
Department, Seneca Falls,
New York.

www americanradiohistorv com

Here’s your Suggested Glass Allowance

PRICE LIST
(Clip this list and keep it handy)

12KP4A  $2.25 | 17AP4  $2.25 | 20CP4  $4.25
12LP4A 2.25 | 17BP4 2.25 | 20CP4A  4.25
12VP4 2.25 | 17Bp4A  2.25 | 20DP4 425
| 295 | 200P4A  4.25
' 20FP4 4.25
16JP4A  3.25 | 7pp4 295
: 20GP4 4.25
| 16KP4 3.25
VEKPAA 3.95 17FP4A 2.25 | 20HP4 4.25
' 17HP4 2.25 | 20HP4A 4.25
16LP4A - 3.25 e i
e 3.05 | 17JP4 2.25 c
16RP4 325 | 17KP4 2251 5.25
16TP4 3.25 | 17LP4 2.25 | 51ep4A  5.25
16UP4 3.25 | 17QP4 . 2.25 | 21Fp4 5.25
16XP4 3.25 | 17RP4 2.25 | 21FP4A  5.25
162pP4 3.25 | 175p4 2.25 | 21kpP4 5.25
- 21KP4A  5.25
B RADIO & TELEVISION NEWS
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for Security! Good-Paying Jobs!
MAKE THEZ MONEY YOU’VE ALWAYS DREAMED OF!

AND ELECTRONICS
4, BY EASY SHOP METHOD
& TRAINING AT HOME!

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years—train you at home for
todsy's unlimited opportunities in Radio-Television-Electronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is considered tops in the business.

F &2

= You learn from lessons preparcd by experienced
~ instructors and engineers. Men who are successful

Radio and Television technicians. Men who have

You get

all the parts—even tubes!—
for this modern Superheterodyne Receiver.
You learn to build it step by step. And you
keep it! 13et all the facts. Mail eoupon now.

(no ail the coupo
book today. And if you
L FREE SAMPLE LESSON,. -
TOO! Shows how easy National Schools
i

Home Trai ail the coupon today.

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided missiles, radar, and other
clectronic devices so important to national defense!
With big, new dcvelopments in TV. With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every day...ycs,
imagine the great opportunity you have today!
YOU are wanted in Radio-Television-Electronics!
America’s fastest-growing field. High-pay jobs—the
kind you've always wanted - are waiting for YOU'!
Job Security! Big Money! For YOU'!
in Today’s Expanding Industries!
Trained Radio and Television technicians really make
important money these days. Thousands of National
Schools graduates—men just like you—are earning
good money all over the country. Why not you?
And —National Schools graduates get the personal

o

You Train At Home—In Your Spare Time

Natjonal Schools Shop Method Home Training gives
you basic and advanced instruction in all phases
of Radio-TV-Electronies. And remember—your train-
ing is based on resident school training principles.
You learn fust from hundreds of diagrams and pic-
tures. All instructions are written by experienced
technicians who work in Radio and TV cvery day.
All instructions have been developed and tested in
National Schools’ own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for eligible Veterans.

We Teach You How To Make Welcome
Extra Money—While You Learn!
Many National Schools students—men like you—
make plenty of extra dollars each week in spare
time! Fixing neighbors’ radios, appliances-and other
ways we tcach you. You start learning and earning
from the day you enroll. From the very first lesson!

WE SEND YOU LOTS OF 5AR‘I'S

LIKE THIS! i 5!_,

With National Schools Shop Method Home Training,
you get basic principles and plenty of practical train-
mng. You learn by doing. No wonder you learn so fast!
We send you many parts—all of professional, modern
quality, You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver
you see above —plus other important testing
units. The free book tells you all about it. The
free sample lesson shows how easy the training
is. Use the coupon. Send
today — without fail!

trained 1000’s of men like YOU!

MAIL THIS -COUPON TOD

Only National Schools Gives You This
Professional Multi-Tester!

You get this amazing, new testing instrument—fac-
tory-made and tested-complete-ready to use! Simple
to operate, Accurate and dependable. An instrument
cvery Radio-TV man needs. Light enough to carry
around—-so you can use it at home or on service calls,
You'll be proud to own this valuable equipment.

Here are only a Few of the

Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-~
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist, Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
National Schools graduates have secure, good-
paying jobs like these! So don't wait—mail the cou-
pon today. Now—while you're thinking about it!

Attention! Men Going into Service Soon!
National Schools’ course quickly prepares you for
many important jobs in the Armed Services, With
National Schools Training you have an opportunity
to get into special service classifications—with higher
pay and grade—immediately!

FREE SERVICE FOR GRADUATES
Natijonal Schools uses its great influence and pres-
tige to help you find your place in the field of your
choice. Don’t put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905

In Canada: 193 Hastings St., Vancouver 4, B.C.

satisfaction of being highly-skilled technicians, Men NATION ALIS CHOOLS JUEprRiR=32 Mail in envelope n

= N N 4000 South Figueroa Street or paste on =

people respect. Men who enjoy their work—rather L i i G £

than having to drag along in just any old job. o3 Angeles 37, California ) penny post card.. =

. q J Mail me FREE the book mentioned in this ad. Also a free sample lesson.

National Schools Has Trained 1000’s I understand no salesman will call on me. !

of Successful Men! Why Not YOU? |

In almost every state—and many foreign countries— NAME o8 ]

National Schools graduates are filling big jobs with B

. K N ADDRESS
famous companies. Or running their own successful | ]
businesses. What are YOU waiting for? 'National S ]
Schools training is complete training. So when you (S8 N ZON STATE

graduate you can take advantage of today’s big ] [0 Check here if you were released from the Service less than 4 years ago. b
opportunitics in Radio-Television-Electronics — fast. l BE W LA R P PVt Y Rl I Y Y T It

March, 1952 1 9]
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What kind of men are the 2500 scientists and engineers of
Bell Telephone Laboratories?

They are men of many types, yet they work well together, for
all have good minds as a foundation, years of study in the funda-
mentals of their science and in the methods of research and design.
Vital, too, is their teamwork — for without the co-operation of many
individuals the products of research and development could never
be perfected.

Above all else these men have “the spirit to adventure, the
wit to question, and the wisdom to accept and use.”

Such men can develop the world’s finest telephone systems —
and have done so.

Perhaps there is a place among them for you. Write the Employ-
ment Director, Bell Telephone Laboratories, New York 14.

BELL TELEPHONE LABORATORIES

e EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

RADIO & TELEVISION NEWS
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DAVE MARKS, President
Fort Orange Radio Distributing Company, Inc.
Albany, New York

NE

Quality Product Plus Smart Promotion
Spell Success for Aggressive Parts Jobber

§ Y dealer customers don’t bother to open the cartons — as they

do with other brands — before buying G-E speakers. They
know that General Electric factory-packed Alnico units come to them
in perfect shape, ready for use. Customer confidence pays off. Because
I'stock all 27 G-E models, my dealers know I can fill any speaker need.”

What Dave Marks does not mention is that his merchandising
skill has made him one of the top parts distributors in the East. He
makes frequent and profitable use of all G-E sales tools: catalogs,
boollets, envelope stuffers, display pieces of all kinds. They’re avail-
able to you, too, through your General Electric distributor or repre-
sentative. Call him today for your share of these sales helps.

Drive-In Theaire Speaker Sales Hot! With G.E.'s special
weather-tested outdoor speaker, Dave Marks, shown here
-jwith general manager Ted Sharaf, has increased his drive-in
business four times over in two years!

DEALERS AND SERVICEMEN

Here's a complete new service manual on
all General Electric television receivers —
102 models manufactured since 19451 You
get 80 pages packed with circuit diagrams,
symbols and numbers, tube locations, top
and bottom chassis views. Plus photographs
and lists of service aids. Mail coupon for

it today. Only $1.00.

1
/ General Electric Company, Section 932
| Electronics Park, Syracuse, New York
Send me........ copies of the new 80-page service

manual on General Electric TV receivers at $1.00
each. I'enclose $.. ... .

O Check [T Money Order
) NAME. . ... b
GENEBAL ELECTRIC ADDRESS .. .. S
- CITY e STATE ”
e wm By v s
March, 1952 13
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PRESENTING

COL

NOW you can
build a Collins

AM-FM tuner from
the Pre-Fab units

AM-FM “PRE-FAB” TUNERS | ESLLU 2NN

COMPLETE VERSATILITY is the byword in this
new tuner design. Through the addition of the
AM circuit, the Collins tuner will meet all require-
ments for home music systems and installations
where a fine tuner is required.

ECONOMY: The very finest in tuner design is offered _
you at exceptionally low prices. Collins quality is your
assurance of a fine product that will work to your com-

plete satisfaction. You cannot duplicate this tuner in its =
completed form at twice the price ! 4

3 Ways to purchase f 1. As an AM tuner kit

2. As an FM tuner kit

COLLINS Tuner... l 3. As an AM-FM tuner kit

14

The Collins FM-AM Pre-

After You Assemble It (Total Kit Cost $69.00) (Inclodes IF and gy g g

Fab Tuner Kit As It Looks AM Tuning Unit

Avudio Ampilifier)

FM IF Amplifier $1Q. 75  Taumipre Xt

ALL PRE-FAB UNITS ARE ASSEMBLED, WIRED, TESTED, AND
ALIGNED AT FACTORY. PRICES SHOWN INCLUDE TUBES.

The FM tuning unit employs a 6J6 dual triode RF amplifier;
6AGS5 converter, and 6C4 oscillator. Permeability tuned, stable,
and drift-free. High sensitivity of between 6 and 10 microvolts.
Dimensions: 7 %4"x4Y2". The IF amplifier for FM uses 6 fubes!
6BA6, {4) 6AUS, and 6ALS5 discriminator. High gain, wide band
response for highest fidelity reception. Frequency response of
FM section, plus or minus 2 DB, 20 to 20,000 cycles. Distortion
less than Y2 of 1%. Dimensions: 11%"x2%2".

The AM tuning unit utilizes o super-het circuit employing three
tubes: 6BES converter, 6BAS IF amplifier, and 6ATé detector.
Extremely high sensitivity and selectivity is accomplished through
the use of new, high gain iron-core transformers. Careful align-
ment provides widest response available from this type of circuit.
If builder desires, triode amplifier section of 6ATé tube may be
used as first audio stage. '

Chassis Kit includes all necessary parts. Nothing else to buy!
Instruction Manual included with detailed, step-by-step procedure,
pictures and schematic diagrams. Chassis measures 8"x17"x
24", Overall, the tuner, when assembled, measures 8"x17"x6".

SYPIRIER sz — e - —_

R . = i s S i RO R e

$2.85  uc-2 Universal Chassis Kit $14.7 5

MAIL ORDER COUPON

TODAY!

r
I TO: COLLINS AUDIO PRODUCTS CO. INC.

| P.O. Box 368, Westfield, N.J.

| Enclosed Find {1 Check {] Money Order For
I

I {1 AM Tuning Unit

| ] FM Tuning Unit {71 UC-2 Chassis Kit

I O FMIF Amplifier 1 M-1 Tuning Eye Kit
1

| NAME

I ApDReSS

1 CiTY STATE

&
i
—

RADIO & TELEVISION NEWS
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JOE'S TELEVISION

g Pet

Heres why Tom
qgers my service
business/”

Today’s wary customers want to know how you do business as well as
bhow capable a technician you are. That's why thousands of Radio and
Television Service Dealers across the nation are discovering that, all
other things being equal, their status as RAYTHEON Bonded Electronic
Technicians tips the scales in their favor.

If you don’t know how this exclusive Raytheon Bonded Program builds
customer confidence and good will by cash-protecting your radio and
television service 90-day guarantee, at 170 -cost to you, yow'd better get in
touch with your Raytheon Tube Distributor. He’ll be happy to tell you
whether you can qualify for this important sales aid.

March, 1932 18
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VEE-DX

Single Channel
BOOSTERS

Engineened for
GREATER POWER
and
SUPERIOR PERFORMANCE

Sensc.alilo“'“I

_MOUNTED

CRET

+ 18 DB Gain
« Easy 10 tnstall
o Low in Price

hexgh; A
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: THE LaPOINTE-PLASCOMOLD CORP. :
¥ Windsor Locks, Conn. ¥
I Gentlemen: |
: Please send me details on ..... the Rocket :
It . .the Outboard. ¥
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I NAME ... e gremersiegesre B
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l--------------------------!
16

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV AND RADIO, which have become
such vital forces in our way of life, and
won a pre-eminent position in Wash-
ington where their power and influence
are deeply respected, was accorded a
vibrant welcome in the Capitol as Con-
gress reconvened for the new year. Not
only were the legislators concerned
with the growing strength and effect
of the sight and sound arts, but with
several pending measures which sought
to introduce new types of control.
Among the items which seemed to in-
terest most representatives and sen-
ators was Senator William Benton’s
proposal for a National Citizen’s Ad-
visory Board on Radio and Television,
and Senator Ernest W. McFarland’s
bill to streamline the FCC. Both had
been introduced in earlier sessions with
impressive results. The MecFarland
measure had been “ayed” by the Sen-
ate and was up for House approval,
when the ’51 session concluded. Sen-
ator Benton’s plan, which had been
presented to the Senate Interstate and
Foreign Commerce Committees, was
slated for many more review confer-
ences.

The advisory board idea has been and
still is strongly opposed by many in-
dustry groups which have described
the suggestion as contrary to Ameri-
can principles of freedom and abso-
lutely unnecessary in the light of the
stern new code recently adopted by the
broadcasters. One of the strongest op-
ponents of the measure is Dr. Du Mont,
who has bitterly criticized the plan on
many occasions, noting that station
operators are fully capable of policing
their programming departments. De-
scribing the care applied in this direc-
tion in the Du Mont television station
operation, the eminent pioneer de-
clared during a hearing on license re-
newals that . . . “We shall always be
alert to the fact that our programs are
‘guests’ in the homes of viewers, and
shall always be guided by principles of
programming which will make our
programs acceptable and satisfying to
families and their components insofar
as their interests extend. . . . We shall
abide by the television broadcasting
code, but this shall not be restrictive
in terms of expenditure of efforts to
make our standards even higher.” He
cited the special attention given to pro-
gramming for children ... “to en-
courage a healthy orientation for a
child to his social surroundings and
develop a respect for his parents.” De-

WwWwWw americanradiohistorv com

scribing the continuing need for the
highest moral standards in all pro-
gramming formats, Dr. Du Mont said
that the policy of Du Mont will be . . .
“to raise and never lower the educa-
tional, moral, cultural, political, and
entertainment standards of the aver-
age home.”

Acknowledging that television was
in its infancy and subject to many
variables, the picture-tube authority
declared thdt broadcasters have and
will continue to adhere to the cardinal
principles of diligently serving the
public interests.

Not only have many members of in-
dustry censured the government-con-
trol idea of Senator Benton, but some
members of the Commission have
voiced their opposition, too. It is be-
lieved that these blasts of discontent
may alter the views of some of the
committee members and perhaps ef-
fect a shelving of the move,

A budget problem, circling the TV-
radio world, also faced Congress as it
got together. The FCC spiraled a re-
quest at the legislators that prompted
many frowns. They asked for about
two million dollars more than they re-
ceived for the fiscal year ’52, or about
eight-million as a total appropriation.
About $600,000 of this money was
needed, it was said, for additional hear-
ing examiners and staff to handle the
expected increase in filings and appli-
cations for new stations which will
certainly result as soon as the freeze is
ended. The remainder of the extra
dollars was required, explained the
Commission, for monitoring stations; a
request that had been relayed to the
budget committee last summer and de-
nied because of military-fund require-
ments.

Congressional committees have quite
a whirling agenda before them to com-
plete before the hectic presidential-
campaign days appear on the scene.

THE EMERGENCY COMMUNICA-
TIONS PLAN, which was approved by
the President shortly before the
Christmas holidays of ’51 and entered
in the books as the law of land, has
become a priority project of all broad-
casters who will be required to obey a
series of strict regulations involving
perhaps complete silencing when the
Air Force believes an air attack is
imminent.

Presently, two sets of techniques
have been suggested for broadcast sta-

RADIO & TELEVISION NEWS
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MALLORY U H CONVERTER

The Mallory UHF converter is right for all your TV customers
because it can be used with any TV set . .. in any UHF broadcast
area. And it’s easy to install— no adjustments or connections to
make in the TV set . .. just connect power lines and antenna leads.

These Mallory features mean real customer satisfaction...real
sales for you in the new UHF market—

@ Reception of all UHF channels

@® No sacrifice of VHF channels

® Built-in UHF antenna

@ High quality picture definition

@& Fast, easy installation
No larger than a small portable radio, the Mallory UHF converter

is precision-built for long, trouble-free service. Get complete details
today on the Mallory UHF converter from your Mallory distributor.

w..

o2 e

" P.R: MKLLQRY & CQ,, Inc., INDIANAPOLIS 6, INDIANA
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Famous Guns

Colt Army Revolver,
Model 1872, Caliber .45

Known as the “Peacemaker” and, in
.44 caliber, the “Frontier” revolver.
This famous Colt was the law west of the
Mississippi! Weight and ruggedness made
it a convenient means of administering

a “pistol whipping”.

Model 1808 Navy Pistol, Caliber .64,

made by Simeon North of Berlin, Conn.
Boarding pistols like this rendered
valuable service in the War of 1812, In
building them. North actually used

a modern mass production technique—
standardized parts!

) I_.-':‘\\I
Instant-heating =

Weller Soldering Gun for

1
light or heavy work. Dual Yy oy
heat greatly increases tip life. "-!_:\\\\\\
Switch instantly to high or h

low heat as job requires. Pre-
focused spotlights end “biind soldering”. Exclusive
tip-fastening arrangement assures full, constant heat.
High-impact plastic housing. Perfect balance. Low-cost
replaceable ups. Pays for itself in a few months. See at
your Distributor or write for Bulletin direct.

Get SOLDERING T|PS, new Weller Handy Guide to faster, easier soldering.
20 pages fully illustrated. Price 10c at your Distributor or order direct. .

ez

SOLDE ING G

The Finest Soldering Tool for the Finest Craftsmen
18
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tion procedure involving reduction of
power and frequency stages, the latter
to be used by stations in single-market
areas, and the former to be effected by
clusters of stations operating in mul-
tiple-transmitter areas. Stations may
be obliged to alter their setups through
the installation of new crystals and
modification of their antennas. It will
also be necessary to have emergency
standby power. Most operators have
indicated that the changes should not
be too difficult to make. Since standby
power is a feature at most transmitter
plants, no difficulties are anticipated.

Amateurs will also play quite a role
in the emergency plan. The Commis-
sion has proposed a Civil Emergency
Service for the hams which would per-
mit the boys to provide radio com-
munication for civil defense purposes
on a local, area, and national basis.
The new rules state that those now
holding ham tickets should apply for
additional authorization to operate in
the new service. Authorizations will
be granted upon the express under-
standing that the grant is subject to
change or cancellation at any time,
without hearing, if at the discretion of
the Commission, the action is neces-
sary for national defense and security.

In Philadelphia, a striking demon-
stration of the operation of one of the
key links in the communication plan,
civil defense mobile radio, was offered
recently. On view was a bomb-proof,
insulated, air-conditioned 28-foot van,
equipped with a 10-kilowatt emergency
power supply, 70-watt public-address
system, a two-way system, four sets of
antennas, walkie-talkies, a sixteen-
line-phone board, cables, and transmis-
sion-line reels. The two-way setup
provided contact to all police cars and
also with police headquarters. In addi-
tion, it was possible to make contact
with fire equipment and fire base sta-
tions. Even planes, flying overhead,
could be reached on a special CAA-
assigned frequency. Hams operating
mobile transmitters were also contact-
ed. According to the CD authorities,
it will be possible to receive and trans-
mit on three amateur channels and
reach over one-hundred hams who op-
erate mobile facilities within the city,
and a hundred-odd more who are just
beyond the. city limits. Contact with
broadcast stations operating AM, FM,
and TV facilities was also described
as being possible from the emergency
center, believed to be the first of its
kind in the country.

COMPONENT SHORTAGES, partic-
ularly on the resistor and selenium-
rectifier front, which it has been said
may become acute, received a bright,
hopeful appraisal recently in Wash-
ington, when it was disclosed that
European sources could supply mil-
lions of resistors, potentiometers, and
rheostats, and a substantial supply of
selenium cells, too. The surprising in-
formation was uncovered by Ed Mor-
ris, Jr., serving as chairman of the
(Continued on page 96)
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~New Package Unit Plan—PAY AS YOU LEARN
NO MONTHLY PAYMENT CONTRACT TO SIGN!

= TRAIN IN 10 MONTHS 2%

e

s

At Home in Your Spare Time

Now . . . be ready for Radio-Television’s big pay opportuni-
ties in a few short MONTHS! Frank L. Sprayberry’s completely
new ‘“‘Package” training unit plan prepares you in just 10
MONTHS . .. or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to you!
This is America’s finest, most complete, practical training—gets
you ready to handle any practical job in the booming Radio-
Television industry. In just 10 months you may start your own
profitable Radio-Television shop . , . or accept a good paying
job in this fascinating expanding field at work you've always
wanted to do. Mr. Sprayb_erry has trained hundreds of successful

g . " v f " , T Radio-Television technicians—and stands ready to train you in
6 el e ' : less than one year, even if you have no previous experience. You learn by
- " h DOING . . . actually working with your hands with equipment of special

- g design to illustrate basic theory instead of relying on books alone.

VALUABLE EQUIPMENT INCLUDED WITH TRAINING

The new Sprayberry “package” plan includes many big kits of gepuine,
professional Radio-Television equipment. While training you actually per-
form over 300 demonstrations, experiments and construction projects. In
addition, you build a powerful 6-tube standard and short wave radio set, a
multi-range test meter, a signal generator, signal tracer, many other projects.
All equipment is yours to keep . . . you have practically everything you need
to set up your own service shop. The interesting Sprayberry book-bound
lessons and other training materials . . . all are yours to keep.

EARN EXTRA MONEY WHILE YOU LEARN!

All your 10 months of training is AT YOUR HOME in spare hours. Keep
on with your present job and income while learning . . . and earn EXTRA
CASH in addition. With each training “package” unit, you receive extra
plans and ideas for spare time Radio-Television jobs., Many students pay
for their entire training this way. You get priceless practical experience and
earn generous service fees from grateful customers. Just one more reason
why the Sprayberry new 10 MONTH-OR-LESS training plan is the best
Radio-Television training in America today. If you expect to be in the
armed forces later, there is no better preparation than good Radjo-Tele-
vision training.

Approved for
Veterans Under
the G.1. Bill
d

£
|

3 BIG RADIO
TELEVISION BOOKS

1 want you to have ALL the facts about my new 10-
MONTH Radio-Television Training — without
cost! Act now! Rush the coupon for my three big
Radio-Television books: “How to Make Money in
Radio-Television,” PLUS my new illustrated Tele-
i vision Bulletin PLUS an actual sample Sprayberry
Lesson—all FREE with my compliments. No
obligation and no salesman will cail on you.
Send the coupon in an envelope or paste on
back of post card. I will rush all three books
at once!

SPRAYBERRY ACADEMY OF RADIO
Dept. 25-G, 111 North Canal St., Chicago 6, Il

e & -
SPRAYBERRY ACADEMY 9? RADIO, Dept. 25-G l
111 North Canal St., Chicago 6, Iil.

/ ! Please rush to me ail information on your 10-MONTH Radio-Tele-
vision Training Plan. | understand this does not obligate me and
that no salesman will call upon me.

v
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0 Sale A
Menalready in Radio who seek a shortinten- +
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March, 19352 19

WwWww americanradiohistorv com


www.americanradiohistory.com

SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR’S

Z0

EuneR

introduces

Servicing
by

Power
Consumption

MODEL 660

LOAD-CHEK for the first time makes it possible for every
technician to utilize what is perhaps the simplest and
quickest of all service methods—Servicing by Power
Consumption Measurements.

Power consumption measurement has long been proved
by auto-radio servicemen as a rapid method of local-
izing troubles in auto radios. But Triplett’s new
LOAD-CHEK is the first Wattmeter to be produced at
moderate cost, and with the proper ranges, to bring
this short-cut method within the reach of every radio
and TV service man.

Basis of the LOAD-CHEK method is the tag or label
on every radio and TV chassis which shows the normal
power consumption.The following examples are only two
of many time-saving uses of this new instrument.

LOCATING A SHORT — The chassis tag may show a
normal consumption of 225 Watts. Simply plug the power
cord of the chassis into LOAD-CHEK (there are no loose
ends to connect or be in the way). Note the reading —
which should be possibly 350 Watts. By removing the

rectifier tube you can determine at once which side of

the tube the short is on. With a soldering iron and
long-nosed pliers you can check through the chassis,
locate and correct the trouble without having to lay
down tools or to check with lead wires!

REPLACING BURNED OUT RESISTORS—With the chassis
to be repaired plugged into a LOAD-CHEK MODEL 660,
note the wattage reading with the burned out resistor
circuit open. Now replace the resistor. Should the
increase in watts be greater than that of the resistor
rating being installed, it indicates that an extra load
has caused the trouble which has not been cleared.

LOAD-CHEK is made-to-order for the busy service man
and can help stop costly ‘“‘come back’’ repair jobs. It’s
a profit-maker because it’s a Time-Saver. And at its
moderate cost LOAD-CHEK can be standard equipment
on every service bench. By all means, inspect this ver-
satile instrument at your distributor and place your
order, for under present conditions we must fill all
orders on a basis of “First Come, First Served.””

Triplett

RADIO

www.americanradiohistorv.com

FOR THE-MAN WHO TAKES PRIDE IN HIS WORK

TRIPLETT ELECTRICAL INSTRUMENT. COMPANY -« BLUFFTON, OHIO. U S A

& TELEVISION NEWS
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CUALITY FUSES

Servicemen can cover 94% of fuse replacements with this kit

One-Call Kit Contains 45 TV fuses
(6 most in demand types) and 6 TV
snap on fuse holders in a clear
plastic hinged-cover bench box.
Another LITTELFUSE first.

Call your jobber today. Liuelfuse, Inc.,
4757 Ravenswood, Chicago 40.
LOngbeach 1-4970.

LY e
BURTON BROWNE ADVERTISING
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Model 1005-—20” Mahogany, Smart new §
showpiece, with Full-View “‘Super }
Dynamic Tuner” control.

Model 1006—Same model, in Blond,

.NO “NAMBY-PAMBY” CLAIMS!
NO WEAK-KNEED PROMISES!

A MUST FOR YOU IN '52...FOR EXPANDING SALES!

The latest market studies show television sales satura-
tions up to 71 per cent. That means you must ‘“beat
the bushes’ for fringe business if you want to expand
your sales during 1952. You need Hallicrafters . . . the
ONLY television that GUARANTEES 150-MILE
PERFORMANCE! Remember, Hallicrafters has the
EXCLUSIVE, $2,000,000 Dynamic Tuner. This famous
tuner, with its precision photo-etched circuits, delivers
a clearness of picture and long-range performance un-
matched by any other set!

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION « CHICAGO 24

22 RADIO & TELEVISION NEWS
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“I’'m using the CBS-Hytron Easy Budget Plan, Joe. My
CBS-Hytron distributor gave it to me.

“Tell me more.”

“Well, CBS-Hytron’s Plan helps me sell TV picture tubes
and service to many a customer who just doesn’t have $50
cash. Now I make sales I'd lose otherwise. My customer
pays for the job painlessly a few dollars a month. Yet I get
my cash right away — and can discount my bills with my
distributor.”

“Fine! How does it work, Sam?”

“Simple. I introduce my customer {0 the finance company
authorized by CBS-Hytron. The {inance company does
the rest. Acts as my credit department to secure me
against losses. Takes care of all the details. .. paper
work, collections, etc. My customer gets his tube and I get
my cash — at once.”

“That’s swell, Sam. Now [ can see why you always have
plenty of working capital.’

“That’s right. And talk about service! This CBS-Hvtron
Easy Budget Plan has even brought me immediate cash
from old accounts I'd written off as bad debts. CBS-
Hytron is perfectly willing, too, that my regular budget
loans include my service work and other components
besides CBBS-Hytron tubes. I owe my CBS-Hytron distrib-
viz)tor a vote of thanks for letting me in on this wonderful
lan.

SAVE THE SALE N i i
“Fair enough! I've sure been Josing sales I shouldn’t, ; © need for you to miss a single

Sam. I need the CBS- Hytron Easy Budget Plan. CBS. profitable picture-tube sale . . . just because your cus-
Hytron tubes are tops, too. Thanks for the tip. I'll see tomer does not have the cash. Get the details on this:
my CBS- Hytron distributor today.” original CBS-Hytron service for you. See your CBS-

Hytron jobber . . . or mail this coupon . . . today!

HYTRON RADIO & ELECTRONICS €O.
SALEM, MASSACHUSETTS

Please rush me details on the CBS-Hytron Easy Budget Plan.

MAIN OFFICE: SALEM, MASSACHUSETTS
March, 19352 23
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Tuner Alignment

to Crystal Accuracy

MODEL 680

R. F. MARKER and
CRYSTAL CALIBRATOR

EXCLUSIVE — Contains Magic Eye circuit

or calibrating and c¢rystal accuracy.

FEATURES

Provides accurate alignment of RF and
overall sections of a TV receiver. 53-89
MC and 173-217 MC on fundamentals.

Harmonic output on UHF and VHF.

Will calibrate any other generator to
crystal accuracy by means of a built-
in magic eye zero-beat indicator.

2.5 MC crystal supplied — 2 other crys-
tal holders provided.

Permits adjustment of frequency of TV
local oscillators to crystal accuracy.

Moderately priced — the 680 will prove
to be a valuable investment in mod-
ern TV equipment.

See the 680 at your jobber’s today,
or write for full details.

<z

10

THE HICKOK ELECTRICAL INSTRUMENT CO.

524 Dupont Ave. ® Cleveland 8, Ohio

21

BERNARD TULLIUS was recently ap-
pointed sales engineer for the trans-

. mitter division of
the Allen B. Du
Mont Laboratories,
Inc.

In his new post
Mr. Tullius will act
as a sales and tech-
nical counselor to
Du Mont clients,
aiding them in plan-
ning, laying out, and installing u.h.f.
and v.h.f. transmitter equipment, co-
ordinating transmitter design and
construction work, and supervising
field work of many Kkinds.

He has a comprehensive background
in both AM and TV broadcasting and
in engineering fields. He was formerly
station and transmitter engineer for
several Oklahoma City stations, has
served as a field engineer for Hazel-
tine Electronics, and has been an in-
structor in television at the Eastern
School of Radio and Television. Be-
fore joining Du Mont, he was a senior
engineer at Radio Engineering Labs
in Long Island City, N. Y.

* * *

ADMIRAL CORPORATION of Chicago
has purchased the MOLDED PRODUCTS
CORP., one of the largest custom mold-
ers of plastics in the country. The
plastics firm, which is located at 4533
W. Harrison Street in Chicago, will be
operated as an ADMIRAL subsidiary.
* * *

RTMA's Transmitter Division has been
reorganized to better serve the ex-
panding electronics industry, accord-
ing to H. J. Hoffman, Machlett Lab-
oratories, Inc., chairman of the divi-
sion.

The division’s executive committee
has voted to recommend to the RTMA
board of directors that the name of
the Transmitter Division be changed to
Technical Products Division. They also
established a government relations
section, under Ben Edelman of West-
ern Electric Co., to deal with problems
of electronics manufacturers handling
government contracts. In addition, the
committee established a new general
communications section, under James
D. McLean of Philco Corp., which will
absorb the former marine and avia-
tion sections as well as the former
general communications section.

* * *

ELECTRONIC INSTRUMENT CO., INC.,
has purchased a six-story plant at
84-86 Withers Street, Brooklyn 11,
New York, which will add more than
30,000 square feet of factory and of-
fice space to the company’s facilities
for producing “Eico” test equipment
kits and instruments . . . BENDIX RA-
D1O DIVISION has opened offices at 261

www.americanradiohistorv.com

McDougall Avenue in Detroit to en-
able the company to work more close-
ly with auto manufacturers in the de-
sign and production of auto radios.
V. C. Judd is in charge of the new of-
fice which will also handle the com-
pany’s entirely new line of mobile
communications equipment . . . BUR-
LINGAME ASSOCIATES, 103 Lafayette
Street, New York, N. Y, has acquired
an additional floor at that address to
handle its increased business as rep-
resentatives of some of the country’s
leading electronics manufacturers . . .
RCA VICTOR DIVISION has established
a West Central Region with head-
quarters in Kansas City. The new
regional office, which is in charge of
V. A. Kamin, will handle the Denver,
St. Louis, Omaha, Des Moines, Sioux
Falls, and Kansas City distributing
areas . . . To house its rapidly grow-
ing Communications and Electronics
Division, MOTOROLA INC. of Chicago
has purchased a new 200,000 square
foot plant at 4501 Augusta Blvd. in
Chicago. The new plant is immediate-
ly adjacent to the company’s main ra-
dio and television factory . . . INSTRU-
MENT CORPORATION OF AMERICA has
opened a new and modern plant in
Blacksburg, Va. to handle the produc-
tion of miniature slip ring and com-
mutator assemblies.
* * *

EDWIN D. FOSTER has been elected to
the post of vice-president and director

— of planning for the
RC A Victor Division
of Radio Corpora-
tion of America.

The postwar
growth and rapid
expansion of the
company’s produc-
- tion facilities,
9 brought about by
the increasing demands for military
electronic equipment as well as con-
sumer products and services, has led
to the establishment of a separate de-
partment devoted to business and
economic planning.

As director of this new department,
Vice-Admiral Foster (U.S. Navy,
Ret.), will consult with product de-
partment executives on business and
economic trends as they affect long-
range planning of products, services,
and markets.

Prior to this new assignment, Vice-
Admiral Foster served as director of
the company’s mobilization planning
department. :

i

* Xk *

THE ELECTRONIC PARTS SHOW'S 1952
program is being planned to give the
country’s electronics parts distribu-
tors a role in determining what sub-
jects they wish discussed at the semi-

RADIO & TELEVISION NEWS
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HEADQUARTERS FOR
_'l:l._n._'l: O

Whether you are a beginner or an old-timer,
National is the equipment for you and
Walter Ashe is the place where you can buy
it at a record-breaking saving with a “Sur-
prize” trade-in allowance. Trade used fac-
tory-built test or communication equipment

i :
now. What have you got to trade? Wire, A COMPLETE SERVICE

write, phone or mail the handy coupon today.  Our 4-story building is stocked
with everything in Radio, Elec-
tronics, Parts and Supplies for
Industry = Schools — Gov't
Agencies and Research Labo-
ratories.

NATIONAL NC-183
Shpg. wt. 64 Ibs.
Only $279.00 less speaker

NATIONAL SW-54

NATIONAL HRO-50T1 - Shpg. wt. 10 lbs.
Shpg. wt. 88 Ibs. Only $49.95
Less speaker Only $383.50 e .

FREE CATALOG! S

164 value-crammed pages of everything in
Radio and Electronics for Industry, Schools,

NATIONAL NC-125 Laboratories, Radio Stations, Service Techni-
Shpg. wt. 36 Ibs. cians and Amateurs. The ‘‘treasure chest”
Less speaker Only $149.50 o valies
ALL PRICES F. O. B. ST. LOUIS . PHONE: CHESTNUT 1125 ¢ |19

Walter Ashe Radio Co. RTN-52:3
1125 Pine St., St. Lovis 1, Mo.

[ ]
[ ]
1
73 {1 O. K. Walter, Rush “Surprise’ Trade-in-offer on my 1 1)
1 . - 2
. W FOR YOUR
for -
RA D ' O CO (show make and model No. of new equipment desired) : copv
{0 Rush Free Copy of your new Catalog. 1 'oDAY!
M y 2
i : .
1
1
L]

1125 PINE ST.« ST. LOUIS 1. MO. NAME ADDRESS

CITy __ _Zone STATE__

March, 1952 25
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~_AMPHENOL |

"ANTENNA

ANTENNA INSTALLATIONS

are b/

or too often overlooke;{i in rrllﬁt:Z
i i ent or broken d
TV antennd installations. B et s

e an :

e a constant menace o
Deeck £f or topple over under any undue e
Ll ious damage. {nstalling

e seriou : of
%an 122111151 Inline Antenna is your gu?}rgn;i‘l’—m o
1r1r}§round quality! Not ozly <_iolesTV icture,
O]-[\ntenna present the best possible ons}?(ruc’te
butitis safe! The Inline Anﬁnéfdlztiength. and
‘num for light weight g
(i):i grlllcljrirllllélelied to withstand winds up to 70 miles

ition, it wi to one-half
ddition, it will bear up !
ir?;glzlrlxrﬁillla? :ce loadings without bending ot

breaking.

Safety isa fact

LIGHTNING ARRESTOR
Lightning Arrestor on the tlee‘:xndo.(
i from your Inline Antenna makes Ygur r(::d oy
;x‘:stallation secure in all ways. It provides
tection to your home and T’\g
set from lightning d_amaqe a?
carries off the minor static
discharges which mterf_ere
with good picture regephc;\n.
The Amphenol Lightning rd
restor is of the type approvg
by the National Electric Cohe
and is also approved b_y the
Underwriters' Laboratories.

Using an Amphenol

of this 20-page book containing all the factors which
determine Better TV Picture Quality and safe antenna

1 See your regular Amphenol Distributor now for your copy
(--
installation.

AMERICAN PHENOLIC CORPORATION
1830 SOUTH 54th AVENUE e CHICAGO 50, ILLINOIS

APHENO

nars and group educational meetings to be held May 20 and
21 in connection with the Show.

Questionnaires have been forwarded to distributors and
the committee, headed by Jack A. Berman of Shure Broth-
ers, Inc., will consider the replies carefully in making up
the two-day agenda of seminars and discussion periods. To
assist the distributors in evaluating the various topics un-
der consideration for discussion at the seminars, the edu-
cational committee listed a number of major proposed
subjects. On the basis of the distributors’ judgment as to
their timeliness, the proposed topics or those suggested by
the distributors themselves will be offered on the program.

The 1952 Electronics Parts Show will be held at the
Conrad Hilton Hotel in Chicago from May 19 through 22.

* * *
PHILIP BARNES is the new director of the Weston Electrical
Instrument Corporation’s sales division.

Formerly general sales manager of the company, Mr.
Barnes has been associated with Weston
for 16 years. Following his return from
active duty in the U. S. Navy during
World War II, he became advertising
manager and then general sales man-
ager for the firm.

At the same time Mr. Barnes’ new ap-
pointment was made public, the com-
pany announced that Hubert M. Ricks

- had been named general sales manager,
succeeding Mr. Barnes. Mr. Ricks has been associated with
the company for 26 years.

3k

INDIA'S INTERNATIONAL RADIO AND ELECTRONICS EXHIBI-
TION which had been scheduled to take place during Feb-
ruary 9th to 29th has been postponed to November 10th to
30th, 1952.

Further details about the exhibition are available from
The Secretary, International Radio & Electronics Exhibi-
tion of India, Fateh Manzil, Opera House, Bombay, India.

FRITZ A. FRANKE is the new assistant radio sales manager
for The Hallicrafters Co. .. . NICHOLAS DEFALCO has
been appointed manager of the receiver quality control de-
partment of Allen B. Du Mont Laboratories, Inc. . . . IVOR
M. LESLIE has been elected to the dual post of vice-presi-
dent and director of Crosley Radio and Television, Ltd.,
Canadian subsidiary of Avco. His new title is that of gen-
eral manager . . . H. I. Guthman Company, Inc. has added
two men to its Attica, Indiana factory staff. A. SCHWARZ-

KOPF is the new plant manager and ROBERT MOORE has
taken over the job of production engineer . .. ARMIN P.

‘ BUETOW, general manager of Magnecord, Inc., has been

named executive vice-president of the organization. He
joined the company in January of 1951 . . . IRWIN WEIN-
STEIN, formerly assistant chief engineer of the Sarkes Tar-
ziom rectifier division, has joined the staff of Electronic
Devices, Inc. as assistant sales manager . . . ROGER
BROWN is the new national sales manager of Emerson Ra-
dio and Phonograph Corporation . . . HENRY C. ROEMER,
executive vice-president of Federal Telephone and Radio
Corporation since September, 1950, has been elected presi-
dent of the firm, the manufacturing associate of I. T. & T.

. IRVING G. ROSENBERG has been appointed director of
operations for Allen B. DuMont Laboratories, Inc.’s tele-
vision receiver and cathode-ray tube divisions. He has
been with the company since 1942 . . . FERDINAND W.
SCHOR has been named chief engineer in charge of mili-
tary engineering for Motorola, Inc. of Chicago . .. The
appointment of DR. COURTNEY PITT to the post of vice-
president-finance has been announced by Philco Corpora-
tion . . . ROBERT E. LEE, manager of finance for the Gen-
eral Electric Tube Department in Schenectady, has been
appointed assistant manager of the company’s cathode-ray
tube operations . . . FRED T. CALDWELL, for many years a
senior officer and director of International Telephone and
Telegraph Corporation, passed away recently in New York
City. He had been associated with I. T. & T. in various
capacities since its founding in 1920 . . . IRVING ROBBINS

| has been named vice-president and general manager of

(Continued on page 88)
26 RADIO & TELEVISION NEWS
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the only complete catalog
for everything in Radio,
TV & Industrial Electronics

your 1952
ALLIEL

Send for it today!

Here’s the one authoritative, complete, up-to-date Buy-
ing Guide to TV, Radio and Industrial Electronics.
Make your selections from the world’s largest stocks
of quality equipment at lowest, money-saving prices.
See the latest and most complete presentation of elec-
tronic apparatus: new TV, AM and FM receivers; High-
Fidelity Custom Sound components; latest P.A. Sys-
tems and accessories; recorders; fullest selections of
Amateur receivers and station gear; specialized indus-
trial electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books—the
world’s most complete stocks of quality equipment.
ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, liberal
time payment terms, assured satisfaction. Get the
latest 1952 ALLIED Catalog. Keep it handy —and save
time and money. Send for your FREE copy today!

-Fl HEADQUARTERS

R TV and Hi
ALLIED 1S YO:I ALLIED for the latest in V! HI-
COE”:‘ on He—we have it fcfr qtnc
i its mcwe specialize, to0, 1 H|gh__
d.ehvc.ar)“ und cor\'\POnen‘S’every il
Fidelity sO eakers, tuners;

thing in amplifiers, sP ories. For TV

the world’s
largest stocks

o Radio Parts Uniimited

o Test Instruments

o Television & Home Radios
o P.A. and Hi-Fi Equipment
o Amateur Station Gear

o Builders’ Supplies

o Equipment for Industry

quick, expert service .

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

d access
hono gear an |
zr Hi-Fi—think of ALLIED!

ALLIED RADIO

ALLIED RADIO CORP., Dept. 1-C-2
833 W. Jackson Blvd., Chicago 7, lllinois

(0 Send FREE 212-page 1952 ALLIED Catalog No. 127.

Name
the World’s Largest Radio Supply House [
EVERYTHING IN ELECTRONICS City o S
March, 1952 27
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A complete,
1-volume
service training
course in
time-saving
professional
methods

Ghirardi
RADIO & TELEVISION RECEIVER

Troubleshooting and Repair

DO BETTER WORK...MAKE MORE MONEY
with modern service methods!

Here's the book you've been waiting for . . . the new Ghirardi
guide to servicing by professional methods!

In a way that could only be matched by having one of the
world’s greatest instructors at your side, it explains every
phase of modern servicing procedure. Fully modern, profusely
illustrated, RADIO AND TV TROUBLESHOOTING AND
REPAIR covers all TV, FM, AM, Phonograph and recorder
servicing procedures. For the beginner, it is a complete train-
ing course. For the busy serviceman, it is a quick way to brush
up on specific types of work or to find fast answers to puzzling

service problems.

THE GREATEST HOW-TO-DO-IT SERVICE
BOOK EVER WRITTEN!

First you get a full analysis of com-
ponents and why they fail. Next you
learn the most modern servicing
methods-—from static tests to dy-
namicC tests using signal tracing and
injection techniques. You'll learn how
to set up a basic servicing procedure
and to interpret performance data.
FFour bhig chapters show how to re-
align TV, FM, and AM receivers with
a minimum of tools and equipment.
Now that components are becoming

speakers, coils, controls, resistors. ete.
You learn how a glancc at a TV re-
ceiver may quickly tell you what is
wrong; how to understand 3-way
portable radio filament circuits: what
to do about intermittent troubles;
how to check ac/de and transformer-
less power supply heaters professional-
ly: how to handle fading and propaga-
tion troubles . . . and dozens of others.
In short. no really practical service
procedure has been omitted from this

820 pages, 417 clear illustrations, price only $6.75

scarce, you'll appreciate the chapters
on how to repair as well as to replace
defective transformers, chokes, loud- them!

great book-—and all are handled so
that you can’t fail to understand

i Money-saving
ation Offer

Have the service data you
need at your fingertips
when you need it ! Make
vour service library com-
plete! Get both the new
Ghirardi Radio & Tele-
vision Receiver TROU-
BLESHOOTING AND
. ) . REPAIR (86.75) and the
Ghirardi Radio & Television Receiver
CIRCUITRY AND OPERATION ($6.00)
at the special price of only $12 for the
two books. Check SPECIAL COMBINA -
TION OFFER in coupon for 10-day ex-
amination privilege. You don’t risk a cent.

PASS SERVICE LICENSE
EXAMINATIONS!

Many cities now require servicemen to
pass rigid license examinations. Let
these two great new Ghirardi books
help prepare you today to pass any
such examinations with flying colors!

28

LEARN BASIC RADIO and TV CIRCUITS fromAto L

. . . and watch service troubles disappear

Actually, there are only a few
really basic circuits in radio
and TV receivers. l.earn these
from A to Z and even the most
complicated of the countless
modern circuit variations won't
bother vou. You'll work faster,
better—more profitably!

HANDLE TOUGH JOBS IN
Y2 THE USUAL TIME!®

Backed with what you can
learn from A. A. Ghirardi's
great new book, RADIO AND
TELEVISION RECEIVER
CIRCUITRY AND OPERA-
TION, vyou'll find that nine
out of ten difficult service jobs
are tremendously simplified.

Starting with a clear explana-
tion of AM and FJM processes
and characteristics, it pro-

gresses to a complete under-
standing of ALL basic circuits,
shows howtheyoperate, teaches
you to recognize them quickly.
Guesswork 1s eliminated. La-
borious testing is greatly min-
imized. By making it easy for
you to understand each circuit
and its relation to other cir-
cuits, Mr. Ghirardi helps you
go right to the seat of the
trouble with far less time and
effort. You'll know what to
look for—and you’ll have what
it takes to enable vou to repair

P it smepeias \

troubles faster and more efficiently. Ghirardi’s new
RADIO AND TELEVISION RECEIVER
Circuitry and Operation

669 pages, 417 illustrations, price $6.00

36 COURSES

“The most complete training course in radio

COMPLETE BASIC TRAINING for BEGINNERS

More people now in Radio-TV got their basic training from
this book than any other book or course of its type!

applications of these circuits in home, auto. and

IN ONE

Ghirardi's world famous
RADIO PHYSICS COURSE
972 pages, 508 illus.

856 self-test review
1 questions. Price only $5

fundamentals ever offered™—that's what the ex-
perts say about Ghirardi's world-famous RADIO
PHYSICS COURSE. More widely used by Signal
Corps. Navy, etc., in World War II. than any
other basic radio training text. Everything is
explained so clearly that vou can understand every
word without previous radio training of any kind.
Ghirardi's Radio Physics Course starts with Basic
Electricity. Then it takes you step by step through
the entire field of Radio-Electronics from simple
circuits showing the basic functions of resistors.
condensers, coils, transformers. etc., to the final

www.americanradiohistorv.com

aircraft radios, public address systems, sound
motion pictures, etc. Subjects covered include
Sound. Speech, Music. Electron Theory. Electric
Circuits, Current, Resistance, Capacitance, In-
ductance. Trausformers, Filters, Radio Waves,
Vacuum Tubes., Radio Circuits, Loudspeakers and
dozens of others. You get exactly the training you
need—at a Price you can afford to pay. If broken
into "course” form and sent as monthly lessons,
you'd regard it as a bargain at $50.00 or more.
Instead you buy it for only 85.00—and you pro-
gress as fast as spare reading time permits,

Let these great books give YOUR earning power

RADIO & TELEVISION NEWS
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Read any of these 12 great money-making books
for 10 days AT OUR RISK . .. You be the judge!

IT PAYS TO KNOW HOW Get this COMPLETE GUIDE

T0_USE THE 0SCILLOSCOPE

Modern Oscilloscopes
and Their Uses

by Jacob H. Ruiter, Jr.

326 pages, 370 illustrations,
dozens of pattern photos. $6.00

Now you’ll really know how to use the
greatest, most versatile service instru-
ment of all-—the oscilloscope!

MODERN OSCILLOSCOPES AND
THEIR USES gives you expert knowl-
edge of ’scopes, helps you work faster,
more accurately and more profitably on
all sorts of service and laboratory jobs. No
involved mathematics or theory! First, the
author explains the construction and
operation of cathode ray tubes and basic
oscilloscope circuits. Then he gets right
down to earth in_telling exactly how to

Don’t let the
oscilloscope

“stump”’ you!
Learn to use
it fully for

top notch use a 'scope for AM, FM, and TV service
service work—from locating receiver trouoles to
aligning and :.ldIJ)usting t}\e most compli-

. cated circuits. Dozcns of actual pattern
efﬁc'en‘:y photos plus an unusually descriptive text

teacn you exactly how to analyze and
interpret various patterns.

MAKES AUTO RADIO REPAIR

twice as easy! #—
SERVICING THE
MODERN CAR RADIO

by A. L. Hurlbut

2nd Edition, 702 poges, 222 illus.
8 Y2x11, Price $7.50

Used cither as a text book or Lench man-
ual, Hurlbut's famous SLRVICING THE

MODIEERN CAR RADIO isf a complete, Includes
easily understood guide to fast, accurate
installation and servicing of all types of OVER 500

auto radios. Covering cvery type of auto
radio from the mid-t930’s, this compact CAR
book gives you complete  installation,

troubleshooting and repair procedures pll{s RADIO
tips on how to set up ijop and get busi-

ness. Subjects include ditferences between CIRCUIT
car and ordinary radios;.antennas; an-

tenna input circuits; power supplies; DIAGRAMS

circuit features; automotive electrical sys-
tems; installations; loudspeakers; inter- and
ferenec; vibrator maintenance; alignment;

push-button tuning and many others. mounting
Over 500 actual circuit diagrams and n
mounting drawings for car radios alone drawings

can save you many times the cost of the
book.

CUT SERVICE TIME IN %

on hundreds of jobs

RADIO
TROUBLESHOOTER’S
HANDBOOK

by A. A. Ghirardi

744 Monuol-size pages. Over
4800 Rodio Models listed. Price $5.00.

This big book makesit casy to make prompt repairs on over 4800
radio models WITHOUT expensive test equipment, or long
hours of study. Ghirandi’s RADIO TROUBLESHOOTER'S
HANDBOOK lists Home and Auto receivers and Automatic
Record Changers of 202 manufacturers, together with com-
mon trouble-symptoms and exactly where to locate and how
to repair the defects. This is not 2 “study "’ book. Simply look
up the make, model, and trouble symptom of the set you
want to repair and go to work. Ideal for oider sets where data
is so often lacking. Hundreds of additional pages contain
valuable data on tubes, parts and equipment, plus grapns,
diagrams and money-making service hints.

a big boost!
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Get off the beaten paths! Start training now for
the more interesting Radio-TV jobs that most
students overlook! Let the following four books
teach you at home. Each is complete, fully
authentic. Each is endorsed by leading experts
and educators in its field.

BE A SOUND EFFECTS EXPERT!

. . . The noise of a creaky door—wind—rain—
wagon wheels—and dozens of other sound effects
play big parts in almost every radio and TV
program. This unigue book, RADIO AND TV
SOUND_EFFECTS tells the whole story of
soun.! effects—cven down to showing you how
to make creakers, “boing” boxes, glass crashers,
splashers, rain machines, thunder machines and
much other special equipment for this work.
Written by Robert B. Turnbull, of the Don Lee-
Mutual Broadcasting System, it is a complete
guide to this fascinating phase of Radio-TV
work. 334 pages—protusely illustrated. Price
$4.50. (Order RADIO AND TV SOUND EF-
FECTS in coupon.)

LEARN RADIO-TV ANNOUNCING

. . . Let the big, manual-size RADIO AN-
NOUNCERS’ HANDBOOK by Ben G. Henneke
help you train for this interesting, well-paid
work! Subjects include The Announcers Qualifi-
cations; the Announcers Skills; The Announcers
Work; Audition Tests; Vocabulary Exercises—
and over 300 puges of actual radio copy. com-
mercials, newscasts and script shows for test and
practice. More widely used than any other book
of its kind. Price $4.25. (Use coupon to read
RADIO ANNOUNCERS' HANDBOOK for 10
days at OUR RISK.)

FREQUENCY MODULATION

- . - Ever increasing uses for FM in mobile
radio, television sound, and home receivers open
new ficlds for profitable service work. Written
by a well-known expert, this book simplifies a
clear understanding of I'M fundamentals. equip-
ment and servicing procedures. You'll learn basic
FM theory, trapsmitters, circuits and their
peculiarities. R-F, I-F, limiters, discriminators,
ratio-detectors, squelch, AFC circuits, and tun-
ing indicators are fully explained. E ually im-
portant is a thorough description of antenna
construction, troubleshooting methods, align-
ment. repair and other servicing procedures. 448
bages, over 300 illustrations. Price $5.00.

LEARN ELECTRIC MOTOR REPAIR

. There’s big money in installing, maintain-
ing and rewinding electric motors—and here is a
big book to help you train for this fast-growing
field! Every type of motor work is explained
both in text and also by more than 900 helpful
drawings, photos and diagrams. ELECTRIC
MOTOR REPAIR book includes complete de-
tails of troubleshooting, repair and rewinding
of all a-¢ and d-c¢ motor types in common usc
plus motor control systems. Quick reference
#uides show how to handle specific jobs. Practice
from this book for 10 days at our risk. Order
ELECTRIC MOTOR REPAIR in coupon.
Price $6.00.

1
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[Z Ghirardi's Radio & TV Receiver
TROUBLESHOOTING & REPAIR, $6.75

[ Ghirardi’s Radio & TV Receiver
CIRCUITRY & OPERATION, $6.00

) Modern OSCILLOSCCPES AND THEIR
USES, $6.00

Wwww americanradiohistorv com

r—10 DAY EXAMINATION OFFER

Dept. RN-32, RINEHART BOOKS, Inc., Technical Division
232 Madison Ave. New York 16, N. Y.

ﬁ\
t _ll Send the books checked below for 10-day FREE examination. In 10 days, | will either remit the
- price indicated or return books postpaid in good condition and owe you nothing.

[ COMBINATION OFFER: Both of above
new Ghirardi books, $12.00 (Outside U.5.A.,$13.00)
[ Ghirardi’s RADIO PHYSICS COURSE, $5.00

TO ORDER BOOKS OUTSIDE U.S.A.—Add 50c to price of each book for handling through customs, etc.
Cash only. Same 10-day return privilege with money refunded.

Nome............. Dec0aBoo0a0os DEBoBo0

Addresseai. il 8006060000 0QaBEcaT 000
City, Zone, S1ate. v e ety in e inaraannns
Employers’ Name and Address. .. ....c.ooa..

PRACTICAL TELEVISION
SERVICING
by J. R. Johnson & J. H. Newitt
334 pages, 253 illustrations, $4.00
Here—at only a fraction of the price
you might expect to pay—is complete,
intensely practical training in every
phase of television receiver service

procedure. You learn how ‘I'V differs
from radio; how receivers operate;

All about TV

how to locate troubles quickly with a Components
minimum of testing; and how to .
make repairs fast and profitably. Construction
Dyzens of actual service case histories A

help simplify your training, make Operation
even the most puzzling jobs far Trouble-
easier to handle. Clear illustrations hooti
and pattern photos explain details shooting
step by step. Other subjects include Servicing—

component replacement data, wiring
details, tips on testing, and a wealth
of data on fringe area reception, im-
proving picture linearity and many
other vital TV service subjects.

In language
YOU can
understand !

THERE'S FUN AND PROFIT

in Magnetic Recording

MAGNETIC RECORDING

by S. J. Begun

242 pages, 146 illustrations, 6x9,
Price $5.00

Get started on the ‘‘ground floor” ot
this fast-growing business that will
eventually replace the modern phono-
graph! MAGNETIC RECORDING
brings you specific details on every
phase of wire and tape recording from
its history, basic acoustic and magnetic
theories, through the components, cir-

e
Pt
2
=

LEARN
NEW USES

FOR MAGNETIC y ¢
RECORDING IN: cuits, and equipment in current use.

Then, the author describes the many
High-Fidelity applications of magnetc recording and

Sound its use for home entertaiminent, motion
pictures, broadcasting, amateur radio,

Broadcasting sceret commumnications (speech scram-
. bling), and the rapidly expanding field

Industrial of industrial sound and noisc measure-

Measurements ments. Standard equipment is fully dis-
1 cussed along with the instruments

Sound Pictures needed to evaluate recording perform-

Home ance.

Entertainment

O SERVICING THE MODERN CAR RADIO, $7.50

[ Ghirardi’'s RADIO TROUBLESHOOTER'S
HANDBOOK, $5.00

O PRACTICAL TELEVISION SERVICING, $4.00

0 MAGNETIC RECORDING, $5.00

) FREQUENCY MODULATION, $5.00

O Radio & TV SOUND EFFECTS, $4.50

[ RADIO-TV ANNOUNCERS’ HANDBOOK, $4.25

) ELECTRIC MOTOR REPAIR, $6.00
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ﬂAERIAi SYSTEM ,CE'E'NGS\,&E

LIST

o 360° ELECTRONICALLY-SWITCHED BEAM

e ALL CHANNELS
* ANYONE CAN INSTALL

e ADHERES TO ANY SURFACE

® FLICK OF SWITCH CLEARS PiCTURE

"“" “"0"0 ‘PHILH’DELPHIH

DALIS, New York ¢ ALMO, Philadelphia ¢ RADIO PARTS, Chicago
FRESHMAN, Cleveland « WHOLESALE RADIO, Baltimore ¢ KAEMPER & BARRETT, San Francisco
VAN DER HOUT, Canada e Export: ROBURN AGENCIES, New York o AND OTHER DISTRIBUTORS, EVERYWHERE
30 RADIO & TELEVISION NEWS
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“With No iIncrease In Overhead,” says Phil Rudden, “we've tripled aur service
valume this past year. This pragress started when we baught G-E test equip-
ment. In my business, there's na investment that pays off faster."

No Training Problem—When yau install G-E units, your technicians
need not be intensively schaoled in use of the equipment. Easy to
aperate, these instruments do the work for you. They are fast, accu-

Culiforniu Deuler Reporfs G-E Test EqUiPmem rate, and reliable, and cover bath VHF and UHF servicing.
Is Big Factor in Lower Bills o Customers,
Increased Volume and Higher Net Profit

“A BREAK FOR THE CUSTOMER” is the motto that
has helped make Phil Rudden’s TV Lab one
cof the fastest-growing service shops in the San Jose
area. By scientifically streamlining his operation,
he drives his costs down, keeps customer goodwill
by presenting repair bills that are rock bottom.

“Because the best test equipment was our first
concern, we’ve built our whole operation around
General Electric units. They shorten the time it : i
takes to do a job, and they pinpoint circuit troubles 2-in-1 Operation Triples Volume—Any type af chassis servicing, fram

. . Py complex head-end adjustments ta lacating a faulty resistor in a video
accurately. Above all, these units are reliable.

IF stage, can be handled by the G-E scopes, markers and sweeps in
this twin-bench setup. Wark output per man has tripled in one year.

Your G-E distributor can show you how to im-
prove your TV service business. Why not call him
today while the matter is fresh in your mind?

General Electric Co., Section 932
Electronics Park, Syracuse, N.Y.

SAN Josg IV

T | e . s NAME__ — -

Rush me your new bulletins on the
G-E Test Equipment Package.

ADDRESS. _ e

CITY. -STATE A

TV TEST EQUIPMENT THAT COVERS BOTH VHF AND UHF

GENERAL @3 ELECTRIC

March, 1952 31
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. .WHERE MERCHANDISE IS TOPS... §
PRICES ARE LOW...VALUES THE GREATEST |

Sorry, No Frees ® Our Prices Are Too Low ¢ Value Our Specialty

{HME~ Reception up to 200 miles e 4 microvoit sensitivity “E

{ This wonderful new Super DX handles all tubes from 10” to 24" ... will bring in
better reception up to 200 miles without the use of boosters and will work where
other sets have failed. The NEW STANDARD COIL CASCODE tuner gives you
greater sensitivity with less snow. This tuner utilizes the newly developed 6BK7
tube with the gold-plated grid . . . is fully shielded against radiation and has a

‘ newly designed converter circuit. Has new improved

: Mark flyback with keyed AGC for better picture
$ 95 control; 15 KV output; 3-stage sync separator; 5-hour
minimum heat run at factory. Moulded plastic con-

Complete with

2 5 Fed. Tax. Less
1 % Picture Tube.

densers; syncro lock; improved new Ferrite core width

COLOR AND UHF STATIONS.

T “630” TV GCHASSIS EVER—

coil, for greater range of width. Armstrong FM sound system;
improved linearity control. Factory wired, aligned and tested
before shipment. Phono connection and switch on chassis. Com-
plete with RCA Hi-Fi 12” Speaker. DIRECTLY ADAPTABLE FOR

ITH

Tube Mtg. Brackets $6.50

e

RMA
GUAR.

Mfr.
Lic. by
RCA

SENSATIONAL SPECIAL OFFER OF THE
AIREX SUPER DX COMPLETE TV SETS ...
| THE FINEST SET VALUE IN ITS PRICE CLASS

These oufstanding sefs were specially designed to meef our
B rigid specifications to assure you many pleasanf hours of
B trouble free TV at an unequalled price. The mfr. is licensed by
RCA. RMA guarantee. All you have to do is plug in and play.

24" TV CONSOLE
! Yeor varenee $90Q95
17'—$174.95

\/ Check These Features 207—s199.95

® Has standard coil Cascode tuner that brings in reception up_to 200
mlles e 22 tubes ® Large HI-FI speaker ® Hand rubbed, satin finished
genuine mahogany cabinet ¢ AGC e Moulded plas'nc condensers
® Black, glareless picture tube, guaranteed for 6 months ® Adaptable
for UHF and color ® Synchromzed FM audio system ® 5 hour heat run at
factory ® Factory wired, aligned and tested e Mounted in cabinet.

Price Smashing Values in TV Cabinets for 630" Chassis

Beautiful, richly finished, hand rubbed mahogany All cabinets are equipped with mask and mounting
cabinets to suit every taste. They are designed to brackets. The perfect chassis deserves a perfect
house the "'630" chassis, [2” speaker and up to 20" cabinet. It will be a focal point of beauty in your
TV tube. The combination cabinets will hold up home. Other models in stock. When ordering
to a 20" TV tube, radio and Webster record chassis and cabinet, no tube mounting brackets
changer, with ample record space. needed Send for FREE cwcular

177—$154.95
20"—$179.95

ECONOMY

58x221/6x221/16" STRATFORD
i and 17”7 tube. .. .... $49.95 Combination—89x40x23Y5. Red i
M 11x25x23——16" to 20”. 59.95 antique gen. leather. Gold leaf 40x2?1’2x231/2 Genuine
B 45x28x25—24" tube.. 74.95 hand tooling ......u... ... $149,95 crotch Mahogany
§ Blonde $10 Additional In limed oak, gold colored leather 159.95 dOOIS, gv e cimamm da & $89.95

AII merchandise is brand new, factory fresh & fully guaranteed. Mail & phone orders filled upon recexpt of certxﬁed
check or money order for $‘>5 as deposit on TV chassis, 200% on other items. Balance C.0.D., F.0.B. N. Prices
subject to change without notice. No Fed. taxes to pay. Prices lower than OPS Regs

N.Y.C.7,N.Y.

AIREX RADIO CORP. 7' Vighinsion st

Phone WOrth 2-4029
32
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TV TUBE EXTRA

Standard Brands
BLACK-GLARELESS
Factory New—1st Quality

Guaranteed 1 Year s
14” Rectangular $26.95 17” Rectangular $32.95 §
16” Rectangular 29.95 20” Rectangular 39.95 §
16” Round . ... 33.50 24” Round Metal 69.95 §
Ring and sleeve for 24”....%$7.50 ]

300 OHM
TV WIRE

1000 ft. $17 95

a1 46995| s 3200

AIR KING RADIO GCHASSIS

6 tube super-het, AC-DC for custom s
installation. Complete with loop an- {
tenna, tubes and extra RF stage. $

12 Tubes

Reg. 325
MATCHING CABINET ........ $3.95

Webster “Wehcor” | RCA
Tape Recorder HI-FI

Portable ® Limited peaker
glllgn‘txgy Regularly 514950 $4|95

Airex Special 5-Watt Amplifier
Phono and Mike input, tone control. Complete §
with tubes, 1——86x5; I1-——6SLT;

1—6V6. Reg. $29.95. $

“Approved” 10-Watt Amplifier §
Hi-fidelity, 50-10,000 CPS. Sepa-
$3450

rate bass and treble boost com-
plete with tubes. 1—5Y3; 2—7F7;
2—7C5. Regularly $69.95.
-..$24.95

Super Sonic Booster, MDL107. . 14.95
Regency Booster, Mdl DB410 19.11
TV Masks—16” and 17” $4.95; 20" $7.95;

24” $14.95

COMPLETE LINE 630 PARTS
RADIO TUBES 40% TO 60% OFF LIST

Standard Coil Cascode Tuner. ..

Simplified book. Fix over 1,000 models

“NOW YOU CAN FIX YOUR OWN TV SET”’ $ 00 [
by 39 manufacturers

« SEND POSTCARD TO BE
& puT ON FREE MAILING LIST_ §

RADBIO & TELEVISION NEWS
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(translation)

“‘BETTER FRINGE AREA RECEPTION
WITH WALSCO MODEL M ANTENNA™’

There’s a magical difference in WALSCO Model M
Signal King performance almost anywhere. In

the fringe areas, or wherever weather is the
roughest, the Model M will out-perform,

out-last any competitive antenna.

Once you install ... that's all. No costly call-backs
that steal your profit. Model M is guaranteed
sturdier, more dependable in any climate.
Chromate-coated magnesium cross-arms have a
structural strength almost equal to steel, yet 4
lighter than aluminum. Positive corrosion resistance
even in severest weather, Elements are made of
high-conductivity, super strength aluminum alloy
reinforced with Swiss “Permalum.” WALSCO
Model M is quality you can trust anywhere.

WALTER L. SCHOTT CO.

3225 Exposition Place, Los Angeles 18, Calif

Branch: Chicago é, lllinois
Marech, 1952
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This great new £/C0
FACTORY... these NEWEST
J E/CO INSTRUMENTS...
YOU nmade them possible with your
CONFIDENCE in EICO. We pledge to strive
with all our power, product-wise and

\g} service-wise, to continue to merit your

trust in us. . :
s e Gt
! WV%President

6NEW VOM KITS and |n§+rurﬁen’rs *

LABORATORY PRECISION AT LOWEST COST-

@- New Mode! 565

20,000 Ohms-Per-Volt Multimeter
KIT $24.95. wired $29.95.

31 full scale ranges!

e DC/AC/Output Volts: 0-2.5, 10, 50,
250, 1000, 5000.

e DC Current: 0-100 va; 10, 100, 500

ma; 10 Amp. K

Ohms: 0-2000, 200K, 20 meg.

5 DB Ranges: ~12 to +55.

Large 42" 50 ua meter movement. 1

High-impact Bakelite case. 6% x 5% x 3", §

EICO nNew Model 555 20,000 Chms-
Per-Volt Multimeter KIT $29.95. Wired
$34.95. As above with 1% precision
resistors.

EICO New Model 566 1000 Ohms-
Per-Volt Multimeter KIT $14.90. Wired [

$18.95. Same as Model 536, with 42" &2
New Model 536 — 1000

. , ey . 400 va mejer movement.
m Ohms-Per-Voit Muitimeter :
2 - KIT $12.90. Wired'$14.90. ONLY E/CZ GIVES YOU ALL 10 £E/CO NOMICAL FEATURES EICO New Model 556 1000 Ohms-

o Laboratory Precision ® Lowest Cost o Lifetime Dependability Per-Volt Multimeter KIT $16.90. Wired
31 1000 ohms/volt full scale ranges! e Speedy Operation e Rugged Construcfion e Quality Com- $23.50. Same as Model 526, with 4%"
DC/AC Volts: Zero to 1, 5, 10, 50, 500, 5000. ponents e latest Engineering e Super-Simplified Assembly & 400 ya meter movement.

Use Instructions  Laboratory-Styled Appeorance e Exclusive

DC/AC Current: 0-1, 10 ma; 0.1, 1 Amp. EICO . Make-Good Guarantee.

Ohms: 0-500, 100K, 1 meg.
6 DB Ranges: —20 to +69. Compare these value-crammed EICO V-O-Ms with

ony others at any price—at your local jobber—and
SAVE! Write NOW for FREE newest Catalog 3RA

—See the photographic proof of EICO's
EICO New Model 526 1000 Ohms-Per-Volt Multi- Performance Leadership on the Inside
meter KIT $13.90. Wired $16.90. As obove, with 1% Back Cover of this magazine.

precision resistors.

targe 312" 400 va meter movement.
High-impact Bakelite case. 6% x 3% x 27.

Prices 5% higher on West Coast. Due to unstable conditions, prices and specifications are subject to change without notice.

ELECTRONIC INSTRUMENT CO., Inc. 84 Withers Street, Brooklyn 11, New York

34 RADIO & TELEVISION NEWS

WwWww americanradiohistorv com


www.americanradiohistory.com

Although designed primarily for controlling planes,

this unit may be nsed with ships and other models.

By
VERNON C. MACNABRB *

NYONE can now control model
airplanes and boats by radio.
Some readers may wonder
why such an obvious statement is
made. You always could control any-
thing by radio within certain limits.
Control of mobile or distant objects
by radio is as old as radio itself, but
for the average citizen, a limitation
existed in that he had to be a radio
amateur, which today means learn the
code and pass a technical examination.
In June 1949, the Federal Communi-
cations Commission, realizing the ne-
cessity for a band of frequencies which
would allow the average citizen to
operate a transmitter without tech-
nical knowledge or ability to read
code, opened a band of frequencies
known as the Citizens Band, running
from 460 to 470 megacycles. This band
of frequencies falls somewhere near
the indistinct dividing line between
what is known as very-high frequen-
cies and ultra-high frequencies. It
presents a serious problem in making
equipment work on these frequencies
because it is close to the limit possible
with conventional tubes and tuned cir-
cuits and at the same time it is so
low in terms of ultra-high frequencies,
that short-wave plumbing or wave-
guides have large and rather unwieldy
dimensions. Some recent technical de-
velopments, however, have produced
some subminiature tubes which will
function properly at this frequency so
the equipment described in this article
is more or less conventional in that it
uses tuned circuits instead of cavity
resonators.
The photographs, Figs. 4 and 7, show
the transmitter and receiver. The
transmitter dimensions are 9”x4”x

March, 1952

Ss

2%.", and the batteries are self-con-
tained. The weight of the complete
unit with batteries installed is less
than four (4) pounds. The receiver
itself weighs five (5) ounces and the
recommended batteries to use with
this receiver will weigh an additional
nine (9) ounces, making the total
weight less than one (1) pound. Di-
mensions are 3% "x2%"”.

The accompanying photo (Fig. 1) of
a model builder hand-launching a plane
illustrates the size airplane that will
readily carry this equipment. This
plane is powered by a .019 engine. The
closeup view of the cabin (Fig. 6)
shows the receiver installed in a plane.

The transmitter is a self-excited
oscillator with a directly coupled an-
tenna and the problem in designing
this unit was one of stability. The cir-
cuit diagram, Fig. 2A, looks like any
conventional single tube unmodulated
transmitter but the chassis, shown out-
side the case in Fig. 3, shows that
mechanically it is a rather radical de-
parture. The tuned circuit and an-
tenna coupling coil is punched out of
the chassis for rigidity and grounding
reasons. As a result the chassis is
connected to “B+.” The comb-like
piece reduces capacity coupling be-
tween the tuned circuit and antenna
pickup coil to help pass FCC frequency
stability requirements. A piece of bi-
metal is used to form a small capacity
which varies with temperature across
the tuned circuit to provide tempera-
ture stability. The transmitter had to
be approved by the Federal Commu-

* President, Vernon C. MacNabb Commany. 915
Westfield Blvd Indi: inanolis 20, Ind.. manu-
f.mutnus of “Citizen-Ship” radio control eauip-
nient.

www americanradiohistorv com

Fig. 1. A little shove and the
completely radio-controlled
plane is ready to perform.

nications Commission before it could
be manufactured, and the require-
ments were that it should not drift
more than 0.4 per-cent from 465 mega-
cycles under a number of conditions,
such as tube warm up, decline in bat-
tery voltage, and temperature change.
It took over eighteen months of devel-
opment work to satisfy the FCC on
these rigid requirements. An individ-
ual will find it impractical to try and
design a transmitter for his own use
as the FCC will not undertake ap-
proval tests unless 100 units are to be
manufactured.

The folded dipole and reflector which
plugs into the top of the transmitter
allows the small output of the trans-
mitter to be concentrated in one di-
rection and the reflector also serves
the purpose of making the box cold as
far as r.f. is concerned. The trans-
mitter operates with 6 volts of fila-
ment power and 135 volts of “B” bat-
tery. The filament draws 200 milliam-
peres and the plate current, when the
transmitter button is pushed, is 20 mil-
liamperes.

To operate the transmitter, the fila-
ment switch is turned to “On” and a
minute allowed for tube warm up. A
conveniently placed Micro Switch is
then depressed as the unit is held in
the hands to apply “B” voltage and
send out the signal.

The function of the receiver is to
close a relay when the signal is re-
ceived from the transmitter. In order
to make it suitable for model planes,
the weight must be kept to a minimum
and one tube is all that is used in the
circuit. A superregenerative type of
circuit, Fig. 2B, is used which is so sen-
sitive that even when a very weak sig-
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Fig. 2. (A) Complete schematic diagram of the transmitter portion of the radio-
conirol unit. (B) The unusually sensitive superregenerative-type receiver section.

nal is received from the transmitter
the plate current change is approx-
imately ten to one. The normal idling
current is 0.1 milliampere and when
the transmitted signal is received the
plate current jumps to 1.0 milliampere,
or more. The sensitive relay is set to
operate at about 0.3 milliampere there-
fore it has a large factor of safety and
extreme reliability. This action takes
place over distances in excess of one-
half mile when carried by a plane in
the air so that ground reflections and
absorptions are not present. At waist
heights along the ground, the equip-
ment will work at approximately
three-tenths of a mile. Because the
plate current is so low, two hearing
aid type “B” batteries delivering 60
volts may be used to supply the “B”
voltage and their life is as long as
their shelf life. The tube in the re-

Fig. 4. Over-all view of
transmitter with antenna,
The entire radio-control unit
weighs less than four lbs.
including batteries. v

Fig. 3. Transmitter re-
moved from case and
showing the unusual way
that the unit is constructed.

ETATI
BHIELY
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ceiver is a 6K4 subminiature and uses
6 volt filament supply at 150 milliam-
peres. The intermediate sized flash-
light batteries will operate the unit
for about an hour.

Looking at the receiver, Fig. 7, it
will be noticed that there is a square
or rectangular band of aluminum un-
derneath the main chassis base. This
is the antenna which is a dipole folded
into an approximate square so it is
not directional. The tuned circuit is
a copper band at the left end of the
chassis and the relay is in the right
foreground. Four Fahnestock clips
are provided for connections, “plus A,”
“plus B,” “ground,” and the fourth
clip for connection to the escapement,
motor, or any other device used to con-
trol the airplane or boat. The Fahne-

stock clips on the receiver also serve
the purpose of mounting the receiver
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on rubber bands to avoid engine vibra-
tion and shock.

Radio control of model planes is not
new as they have been flown for ap-
proximately fifteen (15) years by such
pioneers as Clinton DeSoto and the
Good Brothers. The Good Brothers are
the most famous for their contribu-
tions in this field. One of the simplest
means of controlling a model plane in
flight is by controlling the rudder only.
Most model planes are self-stable, that
is, they fly level or return to level
flight if disturbed from their normal
course without correction of elevators
or ailerons. Therefore, all that is
necessary to control flight is a rudder,
which will cause the plane to turn and
return to the operator at will. They
are also designed to climb slowly while
the motor is running and to glide to
earth gently after the motor has run
out of gas or is shut off.

It is surprising the number of ma-
neuvers that can be performed by rud-
der alone. Not only can all types of
turns be executed, such as square pat-
terns, figure eights, etc., but by prop-
erly setting the amount of rudder con-
trol, the planes can be made to spiral
dive and at the end of a spiral dive,
by giving opposite rudder, it can be
made to loop. The spiral dive, of
course, is useful in losing altitude in
case the plane is climbing too high un-
der power.

The most common method of obtain-
ing rudder control is by a Ssequential
device known as an escapement as
shown in the photograph of Fig. 5. It is
a small electromagnetic device weigh-
ing only one-half ounce, which is driv-
en by a rubber band and triggered by
the closing of the relay in the receiver.
The escapement moves the rudder
from neutral to right, back to neutral,
to left, always returning to neutral
when the transmitter is off. If right
rudder has just been used and the
rudder is back to neutral, one pulse

Fig. 5. The most com-
mon method of obtain-
ing rudder control. This se-
cquential device. known as
an “escapement,” moves
rudder left. neutral, right.

e e
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gives left
rudder.

The work of the Good Brothers and
early experimenters was done in the
5 meter ham band. The receiver was
a superregenerative set which nor-
mally drew about 1.5 milliamperes.
This plate current dropped to about
half that value when the signal was
sent to it. It was necessary, therefore,
to cause a relay to function within a
two-to-one change of plate current.
There was another limitation; with
this constant “B” battery drain, as the
plate voltage fell the plate current it-
self declined and the relay setting
might have to be changed.

Strangely enough, in spite of all the
difficulties encountered in making the
system operate at 465 megacycles in
the Citizens Band, one advantage is
outstanding. Because of the extreme-
ly high radio frequency in comparison
to the low audio frequency in the con-
ventional superregenerative circuits,
the plate current increases instead of
decreases, and because of the large
safety factor on plate current change
as mentioned before, decline in “B”
voltage does not cause marginal op-
eration of the relay. In addition, be-
cause the current is low with no
transmitted signal, economy of “B”
power is obtained which obviously
saves weight.

Further convenience contributed by
the 465 megacycles is the small di-
mensions of the half-wave dipole that
makes the transmitter completely
portable. It is only one foot long. The
transmitters working on 54 megacycles
require the erection of an approxi-
mate 8 foot dipole which anchors the
operator to one spot.

The best example of the reliability
of this equipment, which is commer-
cially called “Citizen-Ship Radio Con-
trol,” is the fact that the first produc-
tion units to leave the factory were
used in competition at the National
Model Airplane Meet in Dallas, Texas,
in July 1950, and the model builder who
incorporated this equipment in his ship
won first place. It is obvious that the
radio alone was not the sole reason
for winning, but without equipment
that was absolutely reliable, it would
have been impossible. Never once
did the radio system fail to respond
when the transmitter was actuated.
There were many cases of other con-
testants, somec of whom had home-
made equipment and on the ham band,
who would lose control of their planes
and they would fly away, resulting in
not only loss of points, but sometimes
a damaged plane when recovered.

“Citizen-Ship Radio Control” equip-
ment is virtually license-free, as no
examination or code test is required.
A federal form is packed with each
transmitter and it is only necessary
for the purchaser to fill out this form
and send it to his nearest FCC Field
Engineering Office and a portion of the
form is stamped with a number and
returned to the purchaser. This be-
comes the radio transmitter’s license.
With this license, anyone can use the

rudder, two pulses right

March, 1952

S

-

Fig. 6.

transmitter. The only limitation is
that any individual less than 18 years
old cannot obtain a license, but it is
permissible for him to use the equip-
ment if one of his parents obtains the
license.

This virtually license-free equip-
ment opens up a new field to hobby-
ists. The equipment is designed, en-
gineered, and manufactured so that no
knowledge of radio is required to use
it. If a person is capable of connect-
ing up a simple electrical circuit, which
means connecting up the batteries, the
cquipment is guaranteed to operate.
With this equipment in the hands of
ingenious hobbyists and model build-
ers, it may soon be possible to control

5\0&‘
o A
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Close-up view of the cabin showing the receiver installed in the plane.

a model plane in as complex a manner
as though a pilot were in the plane
itself. One manufacturer already has
a device which requires a very simple
accessory to the transmitter and in
place of the escapement a selective
mechanism in the plane attached to
the receiver, which will give as many
as twenty-four (24) different func-
tions. With this number of controls,
anything is possible. The air over
vacant lots may soon be filled with
model planes zooming over the heads
of spellbound spectators.

Editor’'s Note: The home construc-
tion of the transmitter described is not
advisable, as FCC approval cannot be
obtained for such units.

Fig. 7. Receiver section with the dipole antenna folded into a non-directional square.

www americanradiohistorv com

37


www.americanradiohistory.com

THE LOULNESN SONTROL—
An Aid To Higher Fidelity

By

RON PICKETT

Over-all view of the
completely assembled
“Loudness Control” unit.

Although quite often overlooked, compensation for
the frequency characteristic of the human ear is

a very important factor

NE of the factors in the design
of high quality audio equipment

- which is all too often neglected
is the frequency response characteris-
tic of the human ear. We take great
pains to see that our sound equipment
is capable of flat response throughout
the audible range, and that harmonic
and intermodulation distortion are
within reason, yet we pay little or no
heed to the manner in which the ear
responds to various frequencies.

The work of H. Fletcher and W. A.
Munson? should be familiar to all audio
designers, but unfortunately, little em-
phasis appears to have been placed on
the importance of their findings.

Fig. 1 shows some of their findings,
in graphical form. These curves were
prepared from averaged measurements
taken with a large number of individu-
als, and each curve represents the in-
tensity of a pure tone judged by the
individual to be the same intensity as a
pure tone of 1000 cycles, the reference
frequency. The curves, then, show the
remarkable inability of the human ear
to respond to all frequencies alike. For
example, a pure tone of 1000 cycles,
produced at a level of 20 db sounds as
loud as a pure tone of 100 cycles pro-
duced with 30 db greater intensity.

It is easy to see why our sound equip-
ment is unsatisfactory at low levels,
appearing to lose bass response, and to
a lesser degree, the high frequency re-
sponse also suffers. In spite of the fact
that an uncompensated amplifier and
speaker system may be measured to
show a uniform response from 20 to
20,000 cycles at any level, it will sound
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good only when reproducing at a level
comparable to that of the original
source. For example, a full symphony
orchestra may require as much as 50
to 60 watts, and it is doubtful if many
of our wives (or neighbors, for that
matter) would permit us to use an
acoustical power output of this magni-
tude for very long. But if, with an
ordinary volume control, we reproduce
the orchestra at the much more com-
fortable level of 50 to 60 milliwatts,
then the loss of bass response is So
apparent to our ears that the quality
suffers greatly. We are thus torn be-
tween the desires of keeping the nat-
uralness in our musical reproduction
and keeping the neighborhood peace.
A little study of the curves of Fig. 1
will show that our audio equipment,
particularly that used in the home, re-
quires a great deal of compensation in

Fig. 1. The Fletcher-Munson curves.
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the lower frequency region as well as
some in the higher frequencies, if we
are to have true high fidelity sound re-
production at a level we can conven-
iently use.

A number of attempts at correcting
this trouble have been made from time
to time. but these solutions are not
particularly successful as is evidenced
by the assortment of bass, treble, and
volume controls with which our equip-
ment is customarily burdened. The
shunt condenser type of tone control
and the tapped volume control, both
shown in Fig. 2 are, of course, steps
in the right direction, but their effec-
tiveness is necessarily limited. The
complexity to which bass and treble
compensation controls can grow is eas-
ily seen in modern audio circuitry.

Recently, a number of compensated
volume controls have appeared 2.3:4
which offer advantages not previously
obtainable. These are called “Loud-
ness Controls” because they closely ap-
proach the compensation required to
match the equal loudness curves shown
in Fig. 1, at least in the low frequency
region. Thus, the bass compensation
and volume controls are combined.

In practice, however, all these con-
trols suffer from one or more of the
following defects which contribute to
something less than enjoyable listen-
ing.

First, two of the three “Loudness
Controls” described use switch or step-
type attenuators, which are confusing
to the average user, since most of us
are not accustomed to handling this
type of control. 'Second, none of the
three provide any high frequency com-
pensation, even though the Fletcher-
Munson curves indicate the need for
this, especially at the lower intensity
levels. Third, none of the controls pro-
vide a sufficient range of attenuation
so that they can replace an existing
volume control directly, thus making
necessary an additional control for
level-setting, from which the “Loud-
ness Control” operates.

The validity of the last point may be
debatable, but most will agree that
additional controls are undesirable.
The range of attenuation required is
dictated by both the maximum output
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of the equipment in use, say 10 to 15
watts, and the minimum usable output
for a comfortable background of music.
The minimum usable output then de-
termines the range of attenuation re-
quired. Some studies have shown that
average residences have a sound in-
tensity level of about 40 db above the
threshold of hearing, which is the 0
db curve in Fig. 1 for normal ears. If
we are to match the maximum average
power output of a large orchestra at
the high end of our attenuation range,
say 100 db on the same scale, then 60
db total attenuation is required in a
“Loudness Control” to reduce the or-
chestra to a level corresponding to the
background which is present in our
homes.

In the “Loudness Control” to be de-
scribed, an attempt is made to over-
come the faults of its predecessors as
outlined before. Fig. 3 is the schematic
of the unit, together with the values
of the components used. Fig. 5 shows
the performance characteristics, as
measured with laboratory equipment.
It can be seen that a total of 60 db
attenuation is provided at 1000 cycles,

" - while both high and low frequencies

are compensated as necessary to give
natural reproduction at any level.

Calculation of the values of the com-
ponents in a network such as this is
tedious, but can be considerably sim-
plified by a few practical assumptions.
If we consider the output of our control
to be unloaded, as it is when feeding a
class A grid, and further if we choose
values such that each section of the
complete control will not appreciably
load the preceding section, it is then
possible to consider each section sep-
arately.

Fig. 4 shows one section of the
“Loudness Control” alone. Since there
are five such sections in the complete
control, a total of 60 db attenuation at
1000 cycles means that each section
must contribute 12 db at this fre-
quency. The curves of Fig. 1 show that
9 db attenuation is required in the first
section at 100 cycles when we have 12
db at 1000 cycles. These attenuations
correspond to voltage ratios of 2.8 and
4.0 respectively.

It can be shown, then, that in Fig. 4,

_ V(200K + R)? + X°

4.0 —
VR? 4+ X2
at 1000 cycles
and
08— V(200K + R)? 4 100X2

VR? 4 100Xx?2
at 100 cycles.
Solving these as simultaneous equa-
tions gives the values of X and R for
the first section. Similarly, X and R
for each succeeding section can be
found, considering the additional at-
tenuation required in each section at
100 cycles for the 12 db steps at 1000
cycles. The capacitance value is, of
course, computed from the relation
X =1/2=fC.
The high frequency compensating
condenser, €, in Fig. 3, should be
chosen so that it represents a higher

March, 1932

reactance at 1000 cycles than the por-
tion of the potentiometer across which
it is connected, but compares with or
is nearly equal to the resistance at
10,000 cycles. A 3-30 pufd. trimmer is

. adequate here, and allows enough ad-

justment so that the effect of stray
wiring capacitance can be eliminated.
The component values, as given in
Fig. 3, yield an effective input imped-
ance for the “Loudness Control” of
about 250,000 ohms, and it may there-
fore be used as a direct replacement
for any existing grid circuit volume
control whose total resistance is be-
tween 100,000 ohms and one megohm.
The output of the “Loudness Control”
is intended to feed the extremely high
impedance we find at the grid of a class
A amplifier, and the purpose of the one
megohm resistor R: is to complete the
grid circuit to ground. It would not be
advisable to attempt to feed a trans-
former from the output of the “Loud-
ness Control,”” because the reactance
of the transformer is likely to upset
the attenuation characteristics.
Mechanically, this “Loudness Con-
trol” is built around a standard linear
taper Ohmite or Allen-Bradley poten-
tiometer which has been modified in
much the same way as one of the pre-
viously described units?. This type of
potentiometer was chosen because of
the sturdy mechanical characteristics
of its resistance element. It is neces-
sary to provide four taps on the con-
trol. These were made in the follow-
ing manner. Four holes were drilled
into the side of the potentiometer base
at convenient points. These holes
should be just large enough so that a
piece of solid tinned hook-up wire can
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Fig. 2. (A) The shunt condenser-resistor
type tone control and (B) the tapped vol-
ume control. Their effectiveness in ob-
taining correct compensation is limited.

Rt { _ _
”c' cz% c3= c4 csl csl
== 3
npuT R7
R2 R3 R4 RS: R6
Ry—1 megohm linear taper pot. (Ohmite Type

CU or Allen-Bradley Type JU)
Ry Re—68,000 ohm, V5 w. res.

OUTPUT

Ra, Rg, Ry,
+10%

Ri—1 megohm, V5 w. res. +209,

C1—3-30 upfd. mica trimmer

Co—.022 ufd., 120 v. cond.

Cs. Cy, Cs, Ci—.015 ufd., 120 v. cond.

Fig. 3. Wiring diagram of “Loudness Control.”
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Fig. 4, One section of the “Loudness Control.”

be inserted to fit snugly.: The depth
(Continued on page 161)

Fig. 5. Measured response curves. The solid lines indicate the high frequency com-
pensation obtained with the variable trimmer condenser set at minimum and the
dashed lines the compensation with the condenser at maximum, As mentioned in text,
stray capacitance between input and output leads produced by wiring the “Loudness
Control” into an amplifier will give rise to additional high frequency compensation.
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SELLING MAINTENAN ) i-
and YOURNELF

By
YVON 0. JOHNSON

k 7OU may be so wrapped up in the
technical aspects of radio and

- TV servicing that you may not
realize that you are actually selling
two things: maintenance and, more
important, yourself.

Selling yourself implies that you are
able to get along well with your cus-
tomers: it means that you create a
good impression for yourself and your
firm; it means that customers think
that you are the only one who will
ever fix their sets.

You can be one of the best radio and
TV troubleshooters in town but you
can get into more trouble if you rub
your customers the wrong way. You
can make your day more pleasant and
profitable by observing a few rules
that are almost as important as cir-
cuit diagrams in servicing TV and ra-
dio for a living. Don’'t neglect your
technical ability, however.

The technician who handles custom-
ers in a salesman-like way will find
himself considered a valuable asset to
his company; often, a firm will be will-
ing to pay premium wages for his serv-
ices. Conversely, a company will soon
lose patience with a man who creates
more trouble than he solves on a serv-
ice call.

Technicians often bemoan the lack
of confidence that the general public
has in the service industry. While this
situation is to be deplored and com-
bated by every member of the indus-

try, you will find that it can help you .

instead of hinder you! Here's how it
works to your advantage: When a cus-
tomer finds that you are thoroughly
honest and competent he will come
back again and will recommend you
to his friends because he knows that
you are trustworthy and he doesn’t
know that the next technician will be
equally trustworthy.

A Good Impression

You are no more than your custom-
er’s impression of you. He has no
meter to measure your ability to fix
his set. He know only what he thinks
of you. You may be tops in servicing
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Technical “know-how" is important but don't forget those vital “extros.”

Your livelihood depends as much on pleasing your

customers as your ability to repair sets properly.

ability but he may not think so; you
may be average, but he may think you
are the best. This occurs because of
the fact that customers usually have
no understanding of the work involved
in diagnosing and repairing a set.

Your customer wants you to be hon-
est, truthful, efficient, and competent.
Your first step is to be these things.
Your next step is to let the customer
see these characteristics for himself.
That is your problem. Here are some
suggestions to help you solve that
problem for yourself.

Be on time. You'll start off on the
wrong foot if you are late for the serv-
ice call. Phone the customer in ad-
vance if you know that you will be
late. This may seem to be rather ob-
vious to you, but customers will tell
you of other technicians who failed to
show up at all on the day of the sched-
uled call.

Be courteous. Courtesy begins when
the customer opens the door. Have a
friendly greeting announcing your
firm’s name. The customer will then
ask you to come inside. By all means,
say: “Thank you.” Already the cus-
tomer will think of you as a very nice
person.

You should remain courteous through
the entire call regardless of what the
customer says that might irritate you;
be above giving sharp replies. Of
course, you should thank the customer
pleasantly when you leave.

www americanradiohistorv com

Be neat in appearance. Your appear-
ance must coincide with the idea that
the average customer has of a compe-
tent technician. That is, look the part
and you will be playing it in the cus-
tomer’s mind.

What would you, if you were a cus-
tomer, expect a technician to look
like ? Probably you’ll come up with an
answer like this: hair cut and combed,
clean shaven, and dressed in clean
work clothing. You should neither look
as if you have just crawled out from
beneath your car nor as if you are go-
ing out on a heavy date. You don't
want to be sloppily dressed, yet you
should look as if you aren’t afraid of
a little hard work.

Carry professional equipment. If you
carry professional-looking equipment,
you will have the look of a thoroughly
competent technician. Tools in good
shape and an attractive case in which
to carry them will make the customer
think well of you.

You may be pleasantly surprised to
realize that the quality of your tools
will impress two widely separated
groups of customers: the man who -
works at a trade and the housewife.
The man who has tools of his own that
he uses in his daily work will look with
a critical eye at your own collection
of tools. They had better pass his in-
spection; if they do, he’ll consider you
a master craftsman like himself.

You will receive a lot of favorable
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comment from housewives over attrac-
tive rolls of screwdrivers and socket
wrenches. If you carry a mirror which
is adjustable on a stand you’ll appear
to be one of the best equipped techni-
cians who ever worked on the set. The
customer may not say it, but he
thinks that you have his best interests
at heart when you come properly
equipped.

Act decisively. Almost any TV owner
can tell you about a technician who
looked at the set, scratched his head
and said, “I've never seen this make
of set before.” That technician, cer-
tainly, did not act decisively.

You should have a definite approach
to the set. As you switch the set on,
ask the customer: “What has it been

doing?” Don’t say: “What’s wrong
with the set?” That'll get you: “You
tell me!”

Try all front controls briefly. Next,
remove vases and figurines from the
top of the set before you try to move it.
If you don’t, an accident may happen.
It is wise to let the customer remove
these things if he volunteers to do so.
It’s also best to place the indoor an-
tenna control box on the floor out of
the way. This will save getting your
feet tangled in the cables and causing
the unit to crash to the floor.

If possible, fold back a small part
of the rug so that you can swing the
set around to work inside of it. Be-
ware of a table model TV set on a table
with thin, unbraced legs. The legs will
sometimes snap off if you push the set
and table when the legs are on a rug.
It helps to lift up slightly at the same
time that you move the set.

Place your mirror in front of the TV
set, remove the back of the cabinet and
you are ready for work. If it turns out
to be tube trouble only, don’t just stick
in a new tube and then run out of the
house. Adjust the rear controls for a
linear picture of the correct size. The
customer will appreciate it. If you
have removed the chassis for some rea-
son, buff the tuner contacts with a
clean, dry cloth if the tuner was a bit
noisy. Wipe the inside of the cabinet’s
glass and clean the picture tube.

Regardless of how much or how lit-
tle you do, follow a regular routine
and act as if you know what you are
doing. The customer will appreciate
the professional way that you go about
your business.

End up by leaving the old tubes and
the cartons from the new ones. This
helps to show your honesty to the cus-
tomer.

Be neat. A good rule is to leave the
customer’s home as neat as you found
it. Better yet, be neat as you work so
that the customer does not worry
about having to clean up after you
have left.

Neatness as you work saves you
time and money. You save time by
not having to waste it cleaning up
after yourself. You save money by
always replacing tools in their proper
places in the tool kit as you finish using
each one, rather than trying to find all
the tools when it is time to leave.
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Choose words carefully. Every word
that you say to the customer about
his set and antenna will be remem-
bered by him. It will be quoted by
him, correctly or incorrectly, to your
company in case of future difficulties.
Customers are prone to read meanings
into your words- that you did not in-
tend. Be careful and choosy in what
you say. It is generally best to say as
little as . possible until you know the
entire history of the set and of the
customer’s relations with your firm.
Don’t make commitments for your
company unless you. are specifically
authorized to do so. If the customer
wants something done that you are not
certain about, it is usually best to say:
“I have no authority concerning that,
but T'll be glad to speak to the man-
ager when I get back to the shop and
have him call you.” This gives you
and the manager a chance to get in a
huddle over the matter.

In connection with using the proper
words, be very careful not to criticize
his set. You may not like it, but he
does.

Maintenanee vs. Service

If you have succeeded in selling
yourself by creating a good impression
and getting along well with the cus-
tomer, your next step is to sell mainte-
nance. Here are some suggestions.

Tallk maintenance. A  customer
usually wants to know how long his
TV set will run until it needs repairs
again. Don’t make promises that will
bounce back on you. It's much better
to honestly say: “We’ve corrected all
the troubles that have shown up while
we've had it in the shop. It’s impossi-
ble to tell when a case of trouble might
occur again. All your tubes are work-
ing fine right now. I can’t predict
which will be the next one to go out.
But you will have, on the average, 3 or
4 of the small tubes go out each year.
That isn’t trouble or repairs; it's just
normal maintenance.”

Be sure to get the point across that
tube replacements are to be expected
and that they are no reflection on the
quality of the set. Building up the
idea of tube replacements as mainte-
nance instead of service trouble helps
you in many ways: you are not criti-
cized when you are called in to replace
one tube after another; the customer

expects to see you several times a
year; you become a permanent fixture
in the maintenance of his TV.

Today’s family budgets are rela-
tively inelastic and television servicing
and maintenance must, of necessity,
compete with fixed living costs like
food, rent, clothing, etc.

Tactfully handled, the subject of
television maintenance can be sold as
an “essential” part of the family’s en-
tertainment budget.

Tell your story completely but don’t
over-sell as there may be financial dif-
ficulties facing the customer about
which you can have no inkling. If you
can sell the idea, you'll get the business
when and if the family can afford it.

Point out troubles. Sometimes it is
necessary to leave a set with some
troubles in it other than the trouble
you corrected. The customer may
want to wait until later to have the
additional work done. To protect your-
self, make a note on all copies of the
work tag of the fact that the set needs
to go into the shop to have the addi-
tional trouble corrected. The desirable
customer will appreciate your telling
him of the condition of his set. This
note will keep the undesirable cus-
tomer from telephoning the shop the
next day to say that his set has de-
veloped some new troubles because of
the work you did on it.

You’ll find that you will usually get
the job of correcting the additional
trouble as soon as the customer is able
to pay for it.

How Are Yon Doing?

Did you check the statements in the
box below before you read this article ?
If you didn’t, it will be worth your
while to do so. These statements with
your checkmarks will help to indicate
to you that you may need to work a
little more effectively on selling both
maintenance and yourself to the public.

The best answers as to how you are
doing actually come from the custom-
ers themselves. If you find that they
ask for your name when you leave, if
they request you when they phone the
shop to place a service call, and if they
give you a friendly reception when you
come in the door, then you know that
you are doing an effective job of selling
yourself.

HOW ARE YOU GETTING ALONG WITH CUSTOMERS?

Place a check mark under the appropriate frequency column opposite each statement.

You aren't dressed as neatly as you should be............... O
You carry all your tools in your pocket. . ..
You tell customers you haven’t worked on that brand of set before ]

You spread your tools all over the floor. ..................... O
Customers accuse you of saying things you did not mean. ... .. O
Customers think it is your fault when a tube burns out......... O

Often Sometimes Never

Hoonoomon
OOoocooong

If you have all “Never's” you probably haven't been out on a service call in
months: a column of checks under “Sometimes” indicates that you could do a little con-
structive work on yourself; several “Often’s” may mean that you need to put forth some
effort to sell yourself before your income suffers.

www americanradiohistorv. com
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Ceiling mounting position for antenna. Elements are spaced 120° apart.

P NHE conventional indoor televi-

sion antenna is economical and is
- - convenient only to the extent
that no outdoor antenna need be
erected. However, its electrical per-
formance and operating characteristics
are, in general, much poorer than a
proper outdoor type. An indoor an-
tenna system is afflicted with numer-
ous defects and problems—orientation,
smear, reflections, weak signals, noise,
signal interference, and instability.
These inconveniences and defects
mean picture quality, clarity, and sta-
bility are compromised on some and
perhaps all channels. Nevertheless,
there are many metropolitan and sub-
urban sites such as hotels, apartments,
and special housing projects where
outdoor antennas are not convenient
or are prohibited. Even in residential
areas it would be nice to be able to dis-
pense with the unsightly outdoor an-
tenna. A convenient and effective in-
door antenna would be a significant
contribution to improved reception for
many TV homes.

Orientation

Antenna orientation has always
been a major indoor antenna problem
and nuisance. The indoor “rabbit-ear”
is versatile in this respect because it
can be oriented and its length ad-
justed. However, to obtain optimum
performance on each channel with sta-
tions in different directions, it is nec-
essary to readjust orientation when
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switching channels. Even with stations
in the same direction from a given site,
the presence of multiple indoor reflec-
tions and multiple high-band lobes
often requires orientation from chan-
nel to channel if peak performance is
to be obtained.

Improper orientation can cause pic-

Fig. 1. An indoor “Directronic” type an-
tenna with aluminum tape adhesive ele-
ments and circuit of switching device.

ALUMINUM TAPE
ELEMENTS

NO.}

) MOUN'I'TSR
U
INSULATO

SPACED 120° IN-
HORIZONTAL PLANE

'] . 3[ NO.3
1.4 )
! ]

—
>

Ii]

TWO WIRE
LINE TO ANTENNA
TERMINALS OF REC.

omni-directional
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An alternative ceiling type mount.

By

E. M. NOLL and M. MANDL

Simple switching unit permits

reception

without rotating the antenna.

ture smear, sync instability, and
ghosts. When an indoor antenna is ori-
ented away from true direction, the
picture first begins to smear (presence
of weaker direct signal and slightly
delayed reflections). As orientation is
continued in the same direction, the
picture becomes weaker and sync sta-
bility poorer (reflected signals have
more influence on sync system).
Finally, a number of pictures are
seen on a very shaky raster (indicat-
ing multiple signal reception with sync
control shifting between the now much
weaker direct signal and reflected
components).

Reflections

Indoor multiple reflections cause
three types of picture disturbance.
When the preponderance of reflected
signals arrive at the antenna just
slightly displaced in time with respect
to the direct signal (time delay com-
parable to partial period of r.f. cycle)
the resultant signal delivered to the re-
ceiver input can be additive or sub-
tractive' as a function of phaseé rela-
tions between r.f. cycles of reflected
and direct signal. Consequently, as
the antenna is moved about the room
there are definite points of strong and
weak picture for each channel. It is
quite difficult to locate one spot where
peak performance is obtained on each
channel.

In the case of a built-in antenna or
indoor antenna with just a few feet
of line between it and the receiver, it
means the receiver has to be moved to

(Continued on page 111)
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A MIDGET

V. F.0.

we W By
"wppmmm®
By
W. W. PURVIS., w3004a

Covers 20,40, 80 meters,is compaet,

and features celiekless,

Leying and narrow-band FM phone. |

"N VIEW of the difficulties involved

in building extremely small vari-

- able frequency exciters with good
mheront stability, most designers of
amateur portable or miniature sized
radio transmitters have employed crys-
tal control and the equipment was,
therefore, limited to single or fixed
frequency operation. Crystal controlled
carriers are of course rendered prac-
tically useless at times, due to the
crowded conditions on the ham bands.
Every amateur radio operator recog-
nizes the variable frequency oscillator
as an essential part of the modern
ham station, for the purpose of shift-
ing the transmitter carrier away from
interfering signals and into clear chan-
nels. The v.f.o. is also used for spot-
ting DX; in other words for shifting
the carrier so as to zero-beat it with
the incoming signal of the distant sta-
tion. The latter method of signal spot-
ting is also used for local contacts, as
practically all hams are now in the
habit of tuning their receivers so as
to hear only those stations calling on
the exact frequency to which their
transmitters are tuned.

In designing the v.f.o. herein de-
scribed, the writer has solved some of
the problems relative to building
midget sized equipment. Approaching
the handie-talkie in size, this unit in-
corporates slightly new and different
methods of construction and it is hoped
that these methods will prove helpful
to amateurs desiring to build equip-
ment perhaps even smaller than that
shown here.

A good compact unit, with regulated
power supply, this v.f.o. operates well
on three bands. It is a complete ex-
citer/transmitter and is a handy unit
for those who want to transport their
equipment from place to place. The
unit operates on 20, 40, and 80 meters
(the old reliable bands where DX is
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- g

chirpless

ever-present), and will drive the neces-
sary frequency multipliers, making it
possible to double to almost any other
amateur frequency.

Unique in design, this unit uses a 3-
gang receiving type of midget tuning
condenser. Without regard for certain
established methods of construction,
this set has a power output on the
three bands comparable to that ob-
tained with almost any other type of
design. The cabinet measures only
5% ” high, 4%” wide, and 8%” long
and the entire set weighs 11% pounds,
including the eight miniature type
tubes. Should another type of power
supply be employed and if the power
transformer is replaced by selenium
rectifier voltage doublers, a consider-
able reduction in the size of this unit

S
TR
i
i
3'%
i

-
=

e

Over-all view of variable fre-
quency exciter unit. In addition
to fixed station use, it is suitable

~ for many mobile applications. -

o mmn®

would be possible. The entire trans-
mitter/exciter minus the power sup-
ply would measure only one-half of its
present length, or 4% inches.
Contrary to the general practice of
spacing the stages far apart to avoid
interaction or feedback, this exciter’s
stages are jammed as closely together
as possible. The r.f. feedback is elim-
inated entirely by shielding the lead
from the tuning condenser C. (Figs. 1
and 2), throughout its entire length,
from the stator side of C. to the switch
S:a. Also of importance is the method
of supplying the screens of the 6AQS5's

Top view with cover removed to show the proper location of above:chassis parts.
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6AKS
SPEECH AMPLIFIER
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R4—2.2 megohm, V5 w. res.
Ro—2200 ohm, V5 w. res.
Re—220,000 ohm, V5 w. res.
R—500,000 ohm midget pot with sw. (Ss)
Rs, Re—10,000 ohm, V5 w. res.
R—470,000 ohm, V5 w. res.
Rg, Rig, R1g—470 ohm, 1 w. res.
Ry, Rz, R15—100,000 ohm, 1 w. res.
R1g—10,000 ohm, 1 w. res.
R4—47,000 ohm, 1 w. res.
Ry4, R17—15,000 ohm, 2 w. res.
R, —10,000 ohm, 10 w. wirewound res.
C1—25 ufd., 25 v. elec. cond.
Ca, Cs3, Cs, Cs, Cas, Caz, Cagy Con, Cogy Cor—

unfd. ceramic cond. (Centralab Kolordzsk”)
C4, C—47 ppfd. ceramic cond.

Cs—10 ppfd. ceramic cond.

Cy, C1o—500 ppfd. silver mica cond.

Ci—51 pupfd. neg. coefficient cond. (Centralab
Type CC 20N)

C1y, Cis, Cagy Cosy, Cos—100 pufd. ceramic cond.

Ci5—25 ppfd. neg. coefficient cond. (Centralab
Type CC 20N)

C1s, Cos, Coo—35 upfd. air trimmer (Hammar-
lund MAPC midget)

Cy5, Cog, Cog—3-gang var. cond., 15 pufd. per
sec, {See text)

Cop, Cz1, Coo—.01 pfd., 600 v. cond.

Co—4 pfd., 450 v. elec. cond.

C3—30 pfd., 450 v. elec. cond.

RFCy, RFC;, RFCz—2.5 mhy. r.f. choke (Na-
tional Type R- 50)

RFCy—10 mhy.
19-1900)

RFC3s—TYV peaking coil (RCA #203-L-3)

J1, J—Coax chassis receptacle

S:—D.p. 3-pos. rotary sw. (Mallory)

So—S.p.s.t. sw. (on vol. control Ry)

Sa—S.p.s.t. sw.

CH,—50 ma. choke, 330 ohms (Merit
#C2975)

T,—Power trans. 350-0-350 v. @ 110 ma.; 6.3
v.ct. @ 2 amps; 6.3 v. @ 1 amp. (Thordar-
son T22R32 was used)

L—60 t. 33 copper en. wire on V52" form,
closewound 15" long, wound on Millen
stand-off insulator “Quartz Q #30002.” (In-
sulator has a metal threaded end that is
screwed onto bolt protruding from 3-gang
tuning cond.)

Ly—53 t. #34 s.c. copper wire, closewound on
National XR3 form 9/16” dia., 5/16"” long.
Tap at 20 t. for 40/80 operation.

Ly—11 t. 227 copper en. wire, closewound on
Scotch tape form to fit inside of Ly and glued
inside of L,

Li~—43 t. #27 copper en. wire, closewound on
National XR2 form, 1”7 dia., 11/16" long.
Tap at 17 t. for 40/80 operation

L;—Ant. link coupling coil, 3 t. #20 s.c. cop-
per wire, closewound on lower end of XR2
form, to couple with Ly

Vi, Va—6A4KS5 tube

Vo—6BA6 tube

Vi, Vs—6A4Q5 tube

Ve—6X4 tube

Vi, Ve—0B2 miniature voltage regulator tube

shielded r.f. choke (Meissner

Fig. 1. Schematic diagram of the variable frequency exciter.

directly from the tube plates through
the 15,000 ohm, 2 watt resistors, R and
Ru.

This v.f.o.,, when keyed, transmits a
signal of excellent quality. Many radio
amateurs have reported its signals to
be the best quality heard on the air.
Every critical report on its reception
claims the signals sound crystal con-
trolled.

After more than a year and a half
of daily operation this unit continues
to be trouble free, transmitting very
stable, clickless and chirpless signals.
The frequency modulated signals are
also exceptionally good. This exciter
performs in a smaller space and on
more frequencies than other amateur
v.f.0.’s seen heretofore.

No television interference has been
encountered, even when this exciter is
operated right on the top of a TV
receiver. At several locations, this
unit is used by the writer to drive
2E25 and/or 2E26 type tubes which, in
turn, drive the output stages of me-
dium powered transmitters. Over two
hundred watts input is used at these
locations with class B modulation,
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without TVI. The narrow band FM
works well, but AM causes no TVI
and is used in preference.

The output of the 6AQ5 final stage
on 40 and 80 meters is sufficient to
light a seven watt lamp brightly and
on 20 meters the seven watt lamp
shows slightly less brilliance. With a
half-wave dipole antenna indoors, op-
erating on 40 meters, very good re-
sults were obtained while using this
unit solo, and on 20, employing a flat-
top beam, distances up to 3600 miles
were worked with little difficulty.

Although it may appear that feeding
the screens as described would cause
the 6AQ5’s to operate as triodes, this
is not the case because resistors Eu
and Ry act as r.f. chokes. The screens
of these tubes are bypassed to ground
through condensers C- and Cx». Fig. 2
shows the chassis layout with refer-
ence to the d.c. plate and screen leads
to the tubes.

A tuning condenser of the type used
in the old FM broadcast tuners with
15 wefd. per gang section and with 3
rotor and 2 stator plates per section is
employed. A condenser of this type

www americanradiohistorv com

The circuit is straightforward and easy to duplicate.

can be obtained from All Star Prod-
ucts Inc., Defiance, Ohio.

An electro-zinc plated, open-ended
chassis measuring 4%” by 7%” by
1%” is used. The steatite tube sock-
ets, shielded type, are riveted to the
chassis and all grounds connected to
the socket center posts which are, in
turn, grounded to the chassis with sol-
dered connections. Panels are of 1/16
inch aluminum. The front and rear
panels measure 4%” by 5%” and are
fastened to the chassis with small self-
tapping screws. One quarter inch
square brass rods are used to fasten
the top and side covers. The brass is
drilled and tapped to accommodate
6-32 screws. Vent holes, shown in the
photographs, are punched into the side
and top covers with the aid of a small
tube socket punch. Large rubber
shock mounts (large grommets 3%”
round, one end of which has been
molded to fit a %” hole, 1/16” deep),
are glued into %" holes drilled into the
bottom panel.

If the parts are arranged as shown
in the photographs and in Fig. 2 there
should be no r.f. feedback problems.

RADPIO & TELEVISION NEWS
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Only two leads in addition to the
one to Cx mentioned previously are
shielded, i.e., the speech input lead
from the microphone jack and the one
from the phase modulator to the os-
cillator (6AK5) grid. Shielded cable,
such as is used for phonograph pick-
ups, is employed throughout, with the
shielding grounded to the chassis as
often as possible. RFC, in the plate
circuit of the reactance modulator, is
mounted on the top of the chassis as
shown in the photograph on page 43.
In order to avoid further crowding of
parts beneath the chassis, the 500,000
ohm potentiometer R, resistors R; and
R,, and condenser C; are mounted on
the top of the chassis.

The frequency range of the oscillator
is wide enough to permit coverage of
most of the amateur bands, since it
tunes from 3.3 mec. to well above 4.0
me. The TV peaking coil RFC,, shown
in Fig. 1, in the plate circuit of the
oscillator appears small, but when
larger chokes were tried, there was no
noticeable change in the output or
stability of the unit. By keying the
oscillator cathode circuit (keying pin
jacks shown in photographs, lower left
hand corner of front panel), the latter
is silenced when the key is opened,
thus making break-in operation pos-
sible.

A Millen stand-off insulator # 30002
“Quartz Q" is sawed off to fit under
the 1%” chassis and is used for the
oscillator coil form L. Fig. 1. Al-
though this type of insulator resembles
lucite in appearance and cannot be
used for the other stages due to the
low temperature at which it melts;
it was found to work satisfactorily for
the oscillator coil. Other coil forms
were tried, such as National XR2, and
various kinds of wire were used. How-
ever, the Millen form, wound with #33
copper enameled wire produced the
most stable results when the turns
were covered with several thick coats
of Duco household cement. (Duco was
found to be a very good insulator
when thoroughly dried.) When check-
ing the fourth harmonic of the oscillator
on 15 mc., beating it with WWYV, there
was no audible drift in frequency after
the tubes were allowed to warm up.
The amount of drift during the warm
up period is almost negligible. Stabil-
ity was found to be slightly improved
by leaving the oscillator tube shield
can off.

With 360 volts on the plates of the
6AQ5’s, the plate current never ex-
ceeds 26 milliamperes input to each
tube. Thus by putting 9.3 watts into
them, their maximum plate dissipation
is not exceeded. The 6AQS5's get very
hot which is characteristic of the
tubes, but nothing inside the small
cabinet becomes overheated. The plate
voltage of the 6AKS oscillator tube is
approximately 212 volts, while the
screen voltage remains 100 volts, as
regulated by the OB2 tubes.

While operating on 80 meters, the
oscillator, buffer/doubler, and output
stages are all on the same frequency,
but no chirps are picked up in the
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monitor when the unit is keyed. The
“@"” of the coils is kept high with the
lengths of the windings measuring less
than the diameters of the coil forms.

A phase-modulated type 6BA6 tube
is coupled to the oscillator through
the 10 pufd. condenser Cs. Larger con-
densers, when used for this purpose,
tend to overload the oscillator and
cause too much frequency deviation;
while a smaller capacity gives insuffi-
cient modulation swing. The switch,
S. Fig. 1, on the FM volume control,
cuts the plate supply to the speech
amplifier and modulator tubes when
the FM is switched off.

Bandswitching is accomplished by
means of switch 8, which is shown in
photographs mounted on the right side
of the cabinet. Both the doubler/buffer
and final plate coils are center-tapped,
so as to work on either 40 or 80 meters.
With 8, in the first position, or for 80
meter operation, L. and L, full coils
are switched into the tube circuits.
In the second, or 40 meter band posi-
tion, the switch connects the lower
taps of L. and L, to the 6AQ5 plates
when L. doubles to the 40 meter band
and L, acts as a straight amplifier.
The third position of 8, for twenty
meter operation, places the lower tap
of L. in the plate circuit of the sec-
ond stage, which is doubling to 40
meters, and L; is switched into the
final stage so that the output stage is
also doubling. The plate coil L; is
wound on a Scotch tape form, just
large enough to make a tight fit in-
side of L, and is glued inside of the
latter after it has been adjusted for
maximum transfer of r.f. energy to the
antenna link coil Ls.

After the r.f. stages are lined up
cold with a grid dip meter to track
with the oscillator tuning they are
retuned after the metal cabinet cover
plates are screwed on. It will be noted
from the photograph, below, that the
oscillator trimmer (C.) plates are

4 578"

=
I

TO BOTTOM

“= 170 BOTTOM
OF CHASSIS

OF, OR LOW-
ER EDGE OF
CHASSIS

a 172"

TOTOP
OF, OR AGAINST
CHASSIS s

Fig. 2. Underchassis diagram showing lo-
cation of the d.c. leads and r{. chokes.

tuned half way out, or half of max-
imum capacity while Cx and Cy are
almost all the way out, or minimum
capacity. By holding a small neon
lamp near the tuning condensers, on
the top of the chassis, each r.f. stage
is tuned for maximum brightness of
the neon by adjusting C.: and Ciw. Ch,
the output tuning trimmer, can be
reached through the hole in the right
side of the chassis. (. can be reached
from the top of the chassis. Fine tun-
ing adjustments are made with the aid
of a field strength meter.

Underchassis view of variable frequency exciter. For parts identification, see Fig. 1.
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~ The Electronic Brain
“"CODETYPER"

Details on a completely automatie unit which

requires no knowledge of code nor typing yet

NOTHER advance in the field of

automatic and, semi-automatic
communications equipment
has been made with the development
of the “Codetyper.” This new instru-
ment provides a method whereby

Morse code signals can be transmitted

automatically by pressing the correct

key on a typewriter-like keyboard.
This new device eliminates two of

the bugaboos of transmitting, i.e.,

“glass fist” and “signature” sending.

While the first of these drawbacks is

a handicap to the sender, ‘“signature”

sending can be of utmost importance

in military transmissions where the
enemy can use the distinctive sending
style of an operator to identify troop
units. '
While there have been attempts in
the past to eliminate the human ele-
ment in code transmissions most of
the instruments devised for the pur-
pose have been complicated and costly.

With equipment of this type the use

_of automatic code units was more ‘or
less confined to large or permanent
installations.

" There are, however, many thousands
of transmitters being operated by in-
dividuals, and it is for persons such as
these that the new “Electronic Brain
Codetyper” was developed. It is op-
erated simply by depressing a letter
on a standard typewriter keyboard
which forms part of the machine.
When the key is depressed the “‘elec-
tronic brain” thinks up all the various
timing combinations that are needed,
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permits iransmissions of from 10 to 75 wpm.

Front view of the “Codetyper”

showing the typewriter-type key-
board with telegraphic symbols.

Side view with cover re-
moved to show tube lineup.
Forty miniatures are used.

assembles the correct number, puts
them in the proper seguence, and then
sends them out so that they can be
used to key the transmitter. The
“Codetyper” directly replaces the
usual hand key and is simply clipped
across the key that is normally in use,
or rather that was in use as it won't
be needed with this new unit.

An instrument of this type must be
suitable for use at all of the code
speeds normally employed, so accord-
ingly this unit is adjustable for speeds
from 10 to 75 words-per-minute. No
knowledge of code or typing is re-
quired to use the “Codetyper.” One
finger is adeqguate for the most com-
monly used code speeds but if the ma-
chine is to operate into some recording
device at the receiving end, the op-
erator can use touch typing and send
speeds of 50, 60, or 75 words-per-min-
ute and up. The unit can also be sup-
plied with speeds from 75 to 125 wpm.
Two models cover the machine’s range
of from 5 to 125 wpm—the slow speed
model from 10 to 75 wpm and the high
speed model from 50 to 125 wpm.

The design of the “Codetyper” pre-
sented a number of interesting prob-
lems. The random nature of the Inter-
national Morse code makes it difficult
to supply all of the various waveforms
that are needed. The information
which is contained in Morse code char-
acters varies in many ways. In all of
the letters, numerals, and punctuation

* 550 Fifth Ave.. New York 19, N. Y.
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By
NATHANIEL G. A.
DORFMAN

President. Codetyper Laboratories*®

marks there are different over-all
time intervals involved in forming the
-characters. Since the characters are
composed of dots and dashes, the num-
ber of dots and dashes within the over-
all time interval will vary consider-
ably. The sequence of dots and dashes
within a character also varies widely.

To meet these problems, this system
works on the principle of a single in-
formation-forming channel which may
be instantaneously triggered into
many different states depending on
which part of its memory connections
is activated. In. the static condition
the channel is non-operative, but it
can assume any random combination
of time units in a dynamic state which
can be used to generate the proper
number and arrangements of pulses
which are then used to activate a re-
lay to key the transmitter. This
method eliminates many of the com-
plexities that would be imposed by a
system which called for intermixing
marking and spacing intervals as well
as controlling the length of the letter.
With this system letter length timing
is automatic and no dash marking
generators are required as the unit
automatically scales the dash marking
intervals down as controlled by dot
marking intervals and the intermixing
operation does not have a timing
component. .

There is a basic code for the ar-
rangement of the units of the Morse
code. The system by which this is done
has been reformulated into a system

RADIO & TELEYISION NEWS


www.americanradiohistory.com

suitable for use by the “Codetyper.”
The Morse code, made up of dots and
dashes, can be considered to consist
of different time intervals within the
character to be formed. The dot has
the smallest interval. It can, then, be
used as a base and assigned the num-
ber 1. Counting up all the other char-
acters, there are 19 units in all, figur-
ing all spaces within the character to
be formed as 1 unit. If a “unit code”
is set up, each character will have a
different number of units. Under the
system by which the “Codetyper” op-
erates there has to be a common refer-
ence point irrespective of the length
of the letter. The first step is to set
down the Morse code according to
“units” but instead of starting from
the number 1, it was decided to start
from number 19 and work backwards.
For example, the letter “E” is repre-
sented by the number 19. The letter
“S,” on the other hand, is represented
by three units, 19, 17, and 15. The
spacing interval within the character
is figured into the over-all units so
that the letter “S” would be a 5 unit
letter—3 marking and 2 spacing in-
tervals. The letter “S” as well as all
other letters irrespective of length,
will terminate on unit 19. The basic
principle of the “Codetyper” is to take
a single information-forming chain
and derive from it as many units as
are needed to complete the letter.
In addition to this information-
forming chain, which collectively is
known as the ‘“unit interval genera-
tors,” there are several other parts to
the circuit. The ‘“unit interval gen-
erators’” are 19 in number since it is
necessary to generate 19 intervals.
The output of these generators con-
sists of pulses which are fed to a key-
ing relay which operates the trans-
mitter. It is necessary that the keying

relay be activated by all of the “unit
interval generators” in time series yet
be able to receive pulses from all of
the “unit interval generators” at a
common point. In order to accomplish
this there are Kkeyers in the “Code-
typer”’ consisting of a series of tubes
arranged with their inputs in series
and their outputs in parallel. Since
no dash markers are generated, a
definite system for forming dash
markers is needed in the keyer sec-
tion, thus this section is used for that
purpose as well.

To form the dash markers on the
keyers, there has been incorporated
another section which has been desig-
nated ‘“‘sequence selectors.” - These
units are used to gate on any number
or combination of keyers so that when-
ever the ‘“sequence selectors” are op-
erated they are able to provide dash
markers as needed within the train of
pulses constituting the character. The
operation of the “sequence selectors”
which help to form the dash markers
is under the control of the keyboard.
The keyboard will turn on as many of
the “sequence selectors’” as are needed
by means of the associated ‘“phantom
switch network.”

The “phantom switch network” con-
sists of a group of resistors and neon
bulbs arranged in such a way as to
allow an extremely simple single-pole,
momentary-contact switch to initiate
as many as six circuits simultaneously,
which means in effect that a single-
pole switch acts as a six-pole switch
because of the action of the circuit of
the “phantom switch network.” This
network has two functions. The first
is to turn on as many of the “se-
quence selectors” as are needed to form
the dashes required by a particular
character. The second function is to
take a voltage from the network

Top view with cover removed to show mechanism.

Under chassis view with the base plate removed.
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and trigger the proper ‘“‘unit interval
generator” so as to provide the total
number of pulses needed.

When the keyboard is depressed, the
proper number of “sequence selectors”
operated, and a particular “unit in-
terval generator” triggered, the char-
acter starts to form, travels down the
chain of ‘“unit interval generators,”
and activates the keyers. The complete
code character has now opened and
closed the keying relay so that the
Morse code is formed.

In analyzing the operation of the
“Codetyper” it is well to examine the
functioning of the ‘“unit interval gen-
erator” (UIG) of which there are 19.
Normally, the entire chain is held at
cut-off, that is, all the pulse genera-
tors are biased so that there is no
pulse output. The pulse generators in-
corporate 6J6 tubes in a univibrator
circuit and all of the generators are
identical. Triggering the first univi-
brator in the chain gives two output
pulses. One pulse is used to feed the
keyer and the other is used to trigger
the next UIG. These two pulses are of
two different waveforms—the one that
activates the keyer is substantially a
square wave of a time duration that
is under the control of the speed con-
trol, the other pulse which is used to
trigger the next UIG is a sharp spike
which is caused by differentiating the
trailing edge of the square wave pulse
appearing across the cathode resistor
of the UIG. This pulse is applied to the
grid of the next ‘“‘unit interval gen-
erator.”

The pulse which is taken off the
plate of UIG #1 is coupled directly,
through an isolating resistor, to the
grid of keyer #1 by d.c. coupling in
order to avoid time constants.

To allow UIG #1 to deliver its pulse

(Continued on page 163)

47


www.americanradiohistory.com

JORNER

~ LOUDSPEAKER
+ ENCLOSURE

RICHARD H. DORF

Audio Consultant

* WVERY audio authority agrees
{ that placing the speaker of a
. A high-quality system in a sepa-
rate cabinet from that in which the
amplifier and record player are
mounted is the best practice. But a
good reason why it is not done more
often is that the lady of the house ob-
jects to having another big piece of
furniture in a room already full of
furniture. Another reason is that very
few cabinetmakers will make a really
good enclosure for less than about $100,
including a genuine furniture finish.

There is, however, a good way to get
around both difficulties. First, how-
ever, to convince the lady that a sepa-
rate enclosure is needed, you can cite
the following facts;

1. If the system is any good at all,
the sound coming from a speaker in
the same cabinet will vibrate the wood;
the phonograph pickup (or perhaps a
microphonic tube) will pick up the
vibrations, feed them into the amplifier
again, and create a continuous and
nerve-wracking steamboat-whistle ef-
fect. The only two solutions to that
are (a) to build the cabinet of concrete
or (b) to play the instrument so softly
you can’t hear it.

2. You need a big cabinet to get good
bass, unless you want to play with
tuned ports, a trick that may make a
symphony orchestra sound as though it
were playing in a barrel. To get 10
cubic feet of air behind the speaker
and also mount turntable, amplifier,
power supply, and tuner in the same
cabinet, you will need a box big enough
to live in.

3. This one is a little more subtle and
must be explained just right. When
the sound comes from the same place
where you know the record to be, you
have a mental picture all during the
music of a disc whirling around. As a
result, your own mind gives the music
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Fig. 1. Completed corner speaker enclo-
sure. It is carefully fitted to the wall at
edges where any errors can be rectified
with « little plaster. Paint the unit the
same color as the wall to make the whole
installation as inconspicuous as possible.

Designed to accommodate both woofer and tweeter

speakers — cabinet can be home-built for $10.00.

a “canned” feeling, no matter how good
it really sounds. On the other hand,
when the speaker is_in a different
place, that effect is no longer present.
With your attention on the music, you
¢an ignore the whirling record because
the music and the disc are no longer in
the same place. This may sound fan-
tastic if you’'ve never heard a separate-
ly placed speaker, but the first time
you try it, the meaning will hit you
with a bang!

4. Everybody says the speaker should
be separate. (This argument is only a
last resort, to be used when your own
prestige has failed and you need to
call on the “Authorities.”)

A good deal of the pain and expense
can be taken out of the separate cab-
inet idea, however, by the simple device
of using a corner for it. = A speaker
system placed in a corner is in the best
possible position to cover the entire
room with sound, especially at the
higher frequencies.

The simple corner cabinet shown in
the photo requires exactly two pieces

Fig. 2. Graph for determining dimension “¢”
when “a” and 'b”’ (Fig. 4) are equal. Three-
place accuracy is not necessary if instruc.
tions are followed. Errors are compensated.
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of wood, 34-inch plywood. One is cut
out for the woofer and tweeter and
placed across the corner to form the
front of the enclosure. The other is
triangular and forms the top. The two
intersecting walls are the remaining
two sides and the floor of the room is
the bottom. Total cost of the unit pic-
tured, including having a local cabinet-
maker cut the two pieces (and the
speaker holes) on his rotary saw, was
about $10. Soundwise, you couldn’t
buy a better enclosure. And almost
any living room has a corner that isn’t
doing anything.

The basic requirement for an “in-
finite” baffle is infinite isolation be-
tween the front and the back of the
speaker. Since that isn’t possible, the
idea is to get as much air as possible
behind the speaker and still isolate the
front from the back. As a rule of
thumb, 10 cubic feet of air within the
enclosure is about the minimum for
really good reproduction.

That makes calculation of the meas-
urements simple. Fig. 4A is a mechan-
ical drawing of a corner enclosure
like the one in the photo. The three
important dimensions for calculation
purposes are a, b, and d. Note that
¢ does not count at this time. Dimen-
sion ¢ is just the board width but unless
you want to get more complicated than
necessary, don’'t use it in figuring the
volume. The following simple formu-
las give volume in terms of the a, b,
and d dimensions and also each dimen-
sion when the others are known:

V =abd/2 . 1)
d=2V/ab . (2)
=2V/ad . (3)
a=2V/bd . 4)
RADIO & TELEVISION NEWS
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Suppose ¢ =3, b=3, and d=3.
Then V = 3x3x3/2 = 13.5 cubic feet,
the volume of the enclosure. Or sup-
pose you want a volume of 10 cubic
feet; @ is 2, b is 2. What is d? Using
formula (2),d = 2x10/2 x 2 =5 feet.
And so on.

You may be afflicted, as I am, with
corners that look like that in Fig. 4B.
If so, make the calculations as before,
just as if the gadget in the corner
weren’t there. To do that use the meas-
urements shown in Fig. 4B with the
formulas above. For a substitute a’
+b”, and for b substitute b + a”.
Then figure the volume of the corner
projection and subtract it from the
total.

The next order of business is to get
or cut the two pieces of wood. For the
front the height is simply dimension d.
The width of the front can be found by
the empirical method if you have long
enough arms but a graph (Fig. 2) is
given to save you the trouble. It is
based on the fact that, according to
Euclid, the square of the hypotenuse
of a right triangle is equal to the sum
of the squares of the other two sides.
This graph will work only if dimen-
sions a and b are identical in Figs. 4A
and 4B. You will get the best coverage
of the room if they are, but sometimes
you will have to make them unequal
because of the way the room is built.
Don’t try to read between the graph
calibration marks too exactly; it isn’t
necessary, especially if you figure the
enclosure for a little more than the
volume you want.

When you have dimensions ¢ and d,
cut the board for the front. Do not
cut the side edges straight, however,
but at a 45-degree angle so that when
the board is placed against the wall its
edges will blend into the wall.

For the top, the safest way to cut is
illustrated in Fig. 4C, if you have pro-
vided for equal lengths for a and b.
First cut a board to the width of di-
mension ¢ and match it to the already
prepared front piece to see that they
are the same. Then set the tri-square
for 45 degrees and draw a line from
each end of the front inward until they
intersect, as shown. Cut along the
lines and you have the top. If your
corner looks like Fig. 4B make the nec-
essary cutout in the top, as indicated
by the dashed lines in Fig. 4C. Com-
plete the heavy work by cutting out
holes in the front piece for the woofer
and tweeter. The holes need not be
smooth, for they will be hidden.

There are two ways to fasten the
front piece to the wall. The easiest
‘s to place it in position, then drill
through both board and wall the four
holes indicated at 8 in Fig. 4A. Long
toggle bolts can then be pushed through
the wood and plaster and tightened.
The other method is to nail or bolt long
strips of 1-inch-square wood to the
wall and, in turn, fasten the front
bhoard to them.

The top piece sits on top of the front
board, which then supports its front
edge. The other two edges are sup-
ported by two pieces of 1 x 1 fastened
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to the wall at the right height. It is
not necessary to fasten the top in place.
Three-quarter-inch plywood is heavy
enough to stay put and the top is easy
to remove when adjustments are to be
made inside.

If, as in the enclosure pictured, the
woofer and tweeter holes are near
enough to the top, the speakers can
be mounted after the front is in place.
If there is any doubt, however, fasten
them in before the board is fastened to
the wall. In any case, line the entire
surface of the enclosure’s inside—wall
and floor as well as the two pieces of
wood—with soft padding. Ozite, usual-
ly used as a base for rugs, is perfect
for the job, but cotton batting from
the drug store will do, too.

If there is any possibility that chil-
dren, dogs, or careless adults may poke
something through the woofer cone,
get some galvanized screening with
about %-inch spacing and place it be-
tween woofer and cabinet. To complete
the construction job, get a piece of
molding 3 inch wide and nail it in
place across the outer edge of the top
piece. (See Fig. 1.)

Now the finishing touches. Get
either a can of plastic wood or a bag
of plaster. The latter, mixed to about
the consistency of cold cream, seems
to be easiest to handle. With a wide
putty knife work it in along the side
edges of the front piece so that when
you are finished the front blends in
smoothly with the wall. If your wall

nail a pair of 1 x1 inch strips to wall
to support the top., then paint the area
to be covered by the grille cloth with a
dark paint so holes do not show through
the cloth. Dark green was used by author.

has very fancy woodwork along the
bottom edge as did the writer’s, the
front piece will have been cut roughly
to conform with the shape of that
woodwork. Plaster is then used to fill
any gaps between board and wood-
work.

The next job is to make a simple
frame of four lengths of molding. The
size should be enough to more than
cover the two speaker holes. Now put
the frame in place over the front and

(Continued on page 126)

Fig. 4. (A) Sketch of enclosure for a clear corner showing dimensions of two pieces

required. (B) When corner has a post, the top must be cut out.
comes (a’} plus {b”) and {(b) becomes (b’) plus (a”).

Dimension (a) be-
(C) To make top. cut a rec-

tangular piece of wood to dimension (c). then draw lines at 45 degrees from each
corner with carpenter’s square. If lines are correct, intersection will be a right angle.

(A)

CORNER

POST

(8)

CUTAWAY

-
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By
FREDERIC T. €. BREWER

Less than ten dollars for a complete andio amplifier

that boasts a frequency range of from 50-20,000 eps.

UDIO holds a fascination for a
1— variety of enthusiasts, includ-

+ ing the engineer, musician, and
the hobbyist. Any and every phase of
the art seems to interest them as evi-
denced by the increasing number of
audio articles appearing in magazines.
However, many are not content to just
read about the new devices and cir-
cuits, but long to try them out. You
have probably picked up this magazine
many times and found a super hi-
fidelity amplifier described and have
had to be content with reading super-
latives about its performance simply
because the necessary parts would cost
a small fortune—not to mention the
time that would have to be spent dup-
licating it. Do not interpret this to
mean that I am against such articles—
far from it—for I am one of those self-
same enthusiasts. This article is writ-
ten with the purpose of presenting an
audio amplifier that can not only be
talked about but that can be duplicated
in about an hour’s time for less than
ten dollars.

Even though the circuit incorporates
three feedback loops, it will give no
trouble. Even the novice can antici-
pate results comparable to those ob-
tained by persons more experienced in
electronics.

Construction Hints

As can be seen from the photograph
of Fig. 1, the amplifier is compact, be-
ing entirely constructed in a 4”x3"x5"”
steel utility cabinet.

None of the parts is critical and
wide variations in values can be tol-
erated without loss in performance.

50

Most, if not all, of the parts can be
found in the proverbial junk box. Even
if all new parts are used, the cost
should be under ten dollars.

Remove the top plate of the utility
cabinet. Then make the holes for the
three tubes, the filter condenser can,
and the input and output jacks. Next
mount those parts. The electrolytic
condenser can we used was a Mallory
four-section, 20 afd.-per-section con-
denser, rated at 450 volts. Of course
150 volt condensers may be used. We
used the 450 volt condenser because it
was on hand, and by using it we were
sure of the wide safety margin that we
wanted in order to insure continuous,
uninterrupted service. We mounted the
can condenser so that it was insulated
from the top plate. This was accom-
plished by placing the fiber mounting
template on top of the top plate mak-
ing sure that the prongs did not touch
the top plate when the condenser was
inserted.

Two sections of this condenser are
wired in parallel in order to obtain a
value of 40 ufd. for the filter-input con-
denser. The tubes, a 12SH7, 50L6, and
35Z5, because of their wide use, are
relatively cheap. Male, non-shorting
chassis mounts were used for the in-
put and output jacks. Again, any type
of jack might be used.

The fiber washers that keep these
mounts from shorting to chassis were
removed from the input mount, and it
became the only ground point for the
amplifier. A bus wire was run from
this ground point to a prong on the in-
sulated electrolytic can, and all
grounds were brought to this bus.

www americanradiohistorv com

A Low- st
AUDIO AMPLIFIER

Fig. 1. Top and under
chassis views of the
low-.-cost amplifier,
Entire unitis built
in 4” x 3” x 5” box.

With the top and bottom plates of
the utility cabinet removed, it is rela-
tively easy to mount the filter choke,
output transformer, pilot light assem-
bly, loudness control, power switch,

and fuse holder. The output trans-
former is mounted on the left face of
the utility cabinet directly below the
output jack. The filter choke is mount-
ed on the right face of the utility cabi-
net under the rectifier tube and filter
condenser. This arrangement keeps
leads short and fields to a minimum.
The power cord is brought in through
a rubber grommet on the back face
next to the fuse holder. We wired the
top plate, leaving until last leads that
went to the components inside the cab-
inet. After all wiring was done, except
the connections between the top plate
and the parts mounted in the cabinet,
we mounted the top plate. Since these
connecting wires were already wired to
their respective points on the top plate,
the remaining connections were made
with ease.

All the components in the parts list
are standard items and judicious sub-
stitution of parts on hand can be made
without fear of complications. As an
example, the output transformer is
listed as a Stancor A3876; however, an
output transformer from any radio or
amplifier using a 50L6 or equivalent
output tube will do just as well.

To keep hum to the vanishing point,
it is recommended that the pilot light
be connected as shown in Fig. 2 (in-
stead of the usual method employed
when a 35Z5 rectifier tube is used).
While we are on the subject of hum, it
might be pointed out that by having
the feedback loops connected as they
are, practically all hum in the output
due to “B4"” ripple is canceled out.
Since the loudness control is returned
to ground through the secondary of the
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output transformer, especially good re-
sults are obtained when the amplifier
is operated at low levels in extremely
quiet surroundings.

Certain precautions should be taken
when this amplifier is put into use. The
amplifier is of the a.c.-d.c. type, and
since no power transformer is used, a
certain danger exists. We recommend
that the entire amplifier be enclosed
in, or behind, a cabinet or partition of
some insulating material, i.e., wood or
plastic. No metal parts which are con-
nected to the chassis should be exposed,
since the chassis is connected directly
to one side of the line. One method of
overcoming this problem would be to
use a polarized plug, so that the chassis
would always be at ground potential.
Another would be to connect the chas-
sis directly to a good external ground,
and then connect only the “hot” lead
to the appliance plug. The amplifier
would not operate if the plug were in-
serted with the wrong polarity.

Feedback Loops

To get the feedback loops working
correctly does not require instruments.

It can easily be accomplished as fol-

lows: ground either side of the second-
ary of the output transformer and wire
it as shown in Fig. 2. Should the am-
plifier begin to squeal when you first
turn it on, turn it off and interchange
the two leads from the secondary of
the output transformer. Turn on the
amplifier again, for nothing more need
be done. The positive feedback loop
does not require any change or adjust-
ment.

The feedback loop provided by con-
necting the volume control in series
with the secondary of the output trans-
former is somewhat unorthodox, but
produces exceptionally good results.
The amount of feedback varies with
the setting of the volume control, be-
ing maximum at the minimum setting
of the control. With the control set at
the point where a 1 volt input produces
a 1 watt output at 1000 cps, there is 30
db of negative feedback. Connecting
the cathode of the 50L6 in series with
the output transformer secondary adds
about 2 db, and the 12SH7 screen by-
pass connection adds another 4 db of
negative feedback. The resistor be-
tween the cathodes of the 12SH7 and
the 50L6 provides 10 db of positive
feedback.

Performance

I would like to describe first the re-
sults of testing with instruments. I
know those of you who believe in lis-
tening tests are saying, “Here we go
again!” However, most of us like to
see in the form of graphs, etc.,, what
our “golden ears” tell us is perfection.

The frequency response at moderate
power levels, adequate for normal
room listening, is shown in Fig. 3, both
with a 5-inch speaker load and with a
4-ohm resistance load. At lower power
levels, the response is essentially a
straight line from 40 to 40,000 cps,
while at higher power levels the re-
sponse drops off somewhat at the high-
er frequencies and drops off quite rap-

March, 19352

idly at lower frequencies, due to satu-
ration of the small output transformer.
Greater power output at the lower fre-
quencies could readily be obtained by
using a larger and more expensive out-
put transformer. It was not felt that
the slight improvement in performance
justified the additional bulk and ex-
pense in this case, since performance
with the transformer indicated was so
highly satisfactory on the basis of lis-
tening tests. Maximum power output
at reasonable distortion is about 1.2
watts.

Before you pass judgment on what
seems like inadequate power output,
remember the millions of sets using the
same output tube and a small 5 inch
speaker, or re-read James A. Mitchell’s
article “Loudness and Power in Audio
Systems,” which appeared in the Feb-
ruary, 1951, issue of this magazine.

The internal impedance is 0.27 ochm
at 60 cps, and since at this frequency
the output, as shown by the frequency
response curve, is near its lowest value,
it is evident that at higher frequencies
the internal impedance will drop even
lower. However, we are more interest-
ed in the damping out of the large cone
excursions of our speaker at low fre-
quencies. We believe the low internal
impedance partly accounts for that in-
tangible “presence’ effect experienced
when listening to this amplifier.

Listening tests were made with
speakers ranging in size and quality
from a single 4 inch unit to an elab-
orate Tru-Sonic two-way theater sys-
tem. When the amplifier was used
with the 7Tru-Sonic system and fed
with program material from an FM
tuner the results were exceptional. Re-
sults from other combinations were
also completely satisfactory.

As a further test of the hum content
(our instruments did not register any
value at hum frequency) we turned the
loudness control up full, with an open
input, and listened at close range to
an efficient speaker. It was absolutely
dead. When used with a tuner, if there
is any hum, reverse the power plug of
the tuner or amplifier socket.

The 12SH7 input tube was chosen
because of its high gain. However, in
some cases it is possible to secure a
slight reduction in hum by substituting
a 12SJ7 for the 12SH7. This will result
in some decrease in over-all gain, but
in most cases this reduction will be
insignificant. By connecting pins 3
and 5 of the 12SH7 socket together,
the 128J7 may be inserted directly
without further changes.

Conciusion

The construction hints given in this
article are just that; it is not necessary
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R—500,000 ohm pot.

Ro—2200 ohm, V5 w. res.

R,—25,000 ohm, V, w». res.

R, Ry—470,000 ohm, V5 w. res.

R,—100,000 ohm, V5 w. res.

R.—150 ohm, 1 w. res.

R—6800 ohm, V5 w. res.

R,—100 ohm, 5 w. wirewound res.

Ri—100 ohm, V5 w. res.

Cy, Co—.1 pfd., 400 v. cond.

C,. Cy, C—20/20/20/20 ufd., 450 ». clec.
cond. (Two sections used to provide 40 ufd.
for C3)

CH,—13 hy., 60 ma. filter choke, 500 ohms
(Stancor C1708 or equiv.)

Tr—Output trans., 2000 ohm pri. to 4 ohm
load (Stancor A3876 or equiv.)

Ji, Jo—Microphone jack

F.—Line fuse

PLi—Pilot Lamp, #40 or #47

V,—1285H7 tube

V,—50L6 tube

Vo—3525 tube

Fig. 2. Schematic diagram and parts list
for low-cost amplifier. The several feed-
back loops that author used are quite nov-
el. The positive loop is used to increase
over-all gain of the unit. Negative feed-
back to the screen grid of the 12SH7 main-
tains over-all negative feedback when the
volume control is in its maximum position.
The feedback circuit to the lower end of
the volume control serves a dual purpose.
It is relatively ineffective when volume
control is at maximum position. Maximum
gain is therefore obtained where it is
required. As the volume control is de-
creased, the effect of feedback is in-
creased. thus providing maximum feed-
back at the minimum setting of the control.

to follow them exactly. The author,
over a period of time, has constructed
numerous amplifiers based on the de-
sign outlined in this article with vari-
ations as to shape and size but all of
them have worked exceptionally well.
I know that those who take the time
to duplicate this amplifier will be well
rewarded by its performance.
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Fig. 3. Frequency response at medium power levels. Dotted line is response with 3.2
ohm, 5”7 speaker load. Solid line shows response with 4 ohm resistance load. Ordi-
nate scale is arbitrary. based on 0 db represeniing 1 watt output at 1000 cycles.
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Completed assembly built from ““Pre-Fab’’ units.

{ PRE-FAB
TUNER?
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particularly for
theinexperienced radio builder.

PACE with the rapid advances television has made
f in the past five years, radio too has forged ahead,

- ably supported by high-fidelity FM reception and
topnotch programming by the stations. An innovation in
the radio field is the Collins “Pre-Fab” tuner, recently in-
troduced as an FM tuner kit and later expanded to include
AM. This design represents an entirely new approach to
kits in that the tuner is broken down into its basic circuits
for ease and accuracy in manufacture, as well as facility in
assembly for the user.

Current design for home listening of high-fidelity recep-
tion prescribes an integrated system composed of a radio
tuner (FM and AM), a wide-range audio amplifier, quality
record changer, and separate loudspeaker unit. People in-
terested in providing their homes with fine entertainment
equipment are rapidly turning toward this new medium.
Much standardization has taken place in recent years and
it is a relatively simple matter for even an inexperienced
person to assemble the units of his selection without spe-
cialized technical knowledge.

Modern design in the contemporary living room dictates
that the radio and phonograph equipment be “built-in”
wherever possible or installed in choice furniture pieces.
In addition, much fine audio equipment has been made
available and is being purchased in an ever increasing vol-
ume by an eager and interested public. At last they have

View of the AM tuner and its accompanying if. unit.
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By
W. H. COLLINS

Collins Audio Products Co. Inc.

found what they have been seeking—true and faithful
audio reproduction in the home!

Purchasing completed components can be costly if one’s
taste demands perfection. In this connection though, Col-
lins Audio Products figured that it was possible to provide
high grade equipment at moderate cost if the purchaser
were willing to do a little work himself. Since there is
only a relatively small group of people in the country who
understand the technical aspects of radio, Collins kept this
in mind in designing the “Pre-Fabs.”

By making up the basic circuit components separately,
an inexperienced person can put them together, connect
an absolute minimum of wires, and obtain performance
comparable to that available from a factory-built, com-
pletely assembled job. By so doing, the builder saves many
dollars in addition to having the satisfaction and feeling
of accomplishment which comes from contributing per-
sonally to his radio system.

The “Pre-Fab” kit is composed of four basic units: (1)
The FM r.f. tuning unit, (2) the FM intermediate fre-
quency amplifier, (3) the AM tuning unit, and (4) the
chassis Kkit, which includes the power supply, dial assem-
bly, and necessary hardware (Continued on page 124)

Chassis strip carrying the FM if. amplifier unit.

The Collin

s “Pre-Fab’ FM tuning unit chassis strip.
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JOHN F. CLEMENS,
WIERN

Take your pick of C.W., FM, AM. or SSSC—this unit

handles them all on any band—and without any TVI.

MODERN amateur transmit-
f ter must meet a variety of

specifications. It must operate
over a wide frequency range as a first
requirement and practically every
amateur desires a transmitter which
will give him the choice of phone or
c.w. Experience has shown that it is
usually unwise to try to incorporate
too many features into one piece of
equipment. It is necessary instead to
compromise somewhat, retaining those
features which operating experience
has shown to be desirable, and elimi-
nating the “gingerbread” features.
The design of this equipment was an
attempt to follow this policy and in
over a year of use on the air, on all
bands from 80 to 10 meters, on phone
and c.w., it has justified its builder’s
confidence.

The amplifier is “universal” in the
sense that it will amplify any sort of
r.f. signal of approximately one-fourth
watt to two watts on any of the com-
monly-used bands. Instead of the usual
class C amplifier, the two stages are
operated as class A and class B linear
amplifiers. Thus, the unit may be used
to amplify any type of signal, whether
it be c.w., AM or FM phone, or single-
sideband. Don’t let that “linear ampli-
fier” idea scare you—this transmitter
is no more difficult to adjust than any
conventional class C rig. The tube elec-
trode voltages are set to the proper
handbook values and from there on it
is merely a matter of setting the in-
put signal level and the output cou-
pling. Two dials on the front panel
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make these adjustments and the plate
meter is all you have to watch in tun-
ing up.

All bands are covered by means of
plug-in coils. Bandswitching was not
included in the interest of compact-
ness, efficiency, and good layout from
the TVI suppression standpoint.

A great deal of attention was given
to the very important problem of
eliminating spurious radiations which
cause BCI and TVI, with the result
that careful measurements show the
strongest harmonic to be 72 db below
the carrier when operating on ten
meters. This is considerably better
than the FCC requirement of —60 db
for a transmitter of this power.
This harmonic suppression has been
achieved without funed traps or filters
which would be effective at only one
frequency. Shielding has been the
principal means of reducing unwanted
radiations plus a mode of operation
which generates weak harmonics.

An elaborate shielding job usually
requires a great deal of special sheet
metal work which the average ham
cannot perform with hand tools. Stand-
ard utility boxes are used in this de-
sign with a standard chassis and a
standard-size cabinet. The cabinet
shown is from a Hallicrafters S-56 re-
ceiver, which has the same nominal
dimensions as the N(C-100X receiver.
The chassis measures 11”7 x 17" x 2”
and a heavy-duty plated (not painted)
steel type is recommended. After the
shield boxes have been laid out on the
chassis, the mating areas of the chassis

www americanradiohistorv com

Front view of amplifier, shown with
the exciter unit described by the au-
thor in last month’s issue. The pow-
er supply for the amplifier is also
used to operate the exciter section.

£ £

are masked with tape to keep them
clean and the chassis is painted to im-
prove its appearance and prevent rust.
The two shield boxes are steel utility
boxes, the one housing the final ampli-
fier tubes and tank circuit measuring
9” x 5” x 6” and the smaller one which
houses the 6AG7 stage components
measuring 3” x 4” x 5”. The flanges of
these boxes should be sanded bright
before they are mounted on the chassis
with self-tapping screws. The two 807
sockets are submounted approximately
one inch below the chassis by means of
inverted Eby base-mounting shells.
This drops the tube plate caps about 3%
inch below the copper screen over the
top of the box. Aluminum shields are
used inside the box around each 807 to
reduce feedback to the grids. Neutrali-
zation of the final amplifier has been
found unnecessary. A small aluminum
panel was used to replace the steel lid
supplied with the smaller shield box
to avoid the labor of sanding off the
heavy crackle finish. An aluminum
coil shield is used over the plug-in coil
which is the final amplifier grid coil
as well as the driver stage plate coil.

To make the shielding effective it is
important that no ungreunded metal
shafts pass through the shield wall. In-
sulated shaft extensions are used on
all the controls to the dials on the
front panel.

The front panel controls, as seen in
the amplifier pictured above, include
output coupling, plate tuning, final
grid tuning, and r.f. excitation. The
switches on the front panel control
power “on’’ and “off,” exciter “on” and
“off,” and high voltage “on” and “off.”
The keying jack is located below the
r.f. excitation dial.

Push-pull 807’s are unbeatable in a
transmitter of this type. The driving
power is very low, the tubes are inex-
pensive, and the push-pull connection
reduces harmonic content in the plate
circuit. Class B operation has other
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R,—40-65 ohm carbon pot (Allen Bradley,
50 ohm linear)

R,—22,000 ohm, Y5 w. res.

Ry—56 ohm, 1 w. res.

R—27,000 ohm, 1 w. res.

R;—400 ohm, 10 w. wirewound res.

Reg—1000 ohm, 10 w. wirewound res.

R—4700 ohm, 2 w. res.

R¢—1 megohm, 2 w. res.

Cy, Co, C4—.005 pfd. ceramic cond.

Cs—30 pufd. ceramic cond.

Cs—100/100 pupfd. var. cond.

Ce, C7, C14, C19, C20—.01 pfd. ceramic cond.

Cg—.005 pfd., 2500 v. mica cond.

Cy—170/170 ppfd. var. cond.

Ci0, C11, C12. Ci3—50 pufd. ceramic feedthrough
cond. (Erie type 321)

C1:—30 pfd., 150 v, elec. cond.

C16—60 ufd., 150 ». elec. cond.

C1-—30 ufd., 450 v. elec. cond.

Ci5—10 pfd., 450 ». elec. cond.

Cor—8 ufd., 1500 v. oil-filled cond.

Co—See text

M,—0-500 ma. meter

RL,—D.p.d.t. ceramic insulated antenna relay,
117 v, a.c. coil

Rect.;—200 ma. selenium rectifier

T\—Power trans. 325-0-325 v. @ 125 ma.;
5v. @ 3 amps.; 6.3 v. @ 3 amps.

Ts—50-110 volt bias trans. (Sola)

Ta—Power trans. 900-0-900 v. @ 210 ma.; 5 v,
@ 3 amps; 6.3 v. @ 4 amps. (Frampton)

J—Key jack

CH,, CH;—10 hy., 150 ma. filter choke

CH.—10 hy., 200 ma. filier choke

RFCy—2.5 mhy. r.f. choke

RFCo, RFC;—30 t. #30 en. wound on 1 meg-
ohm, 2 w. res.

RFC3, RFCy——15 t. #22 en., closewound V4"

dia., self-supporting, airwound

RFCg, RFC+, RFCs, RFCy—15 t. #28 en. wound
on 1 megohm, 2 w. res.

L,—Approx. 15 t. 128 en. wound on Cy (to
resonate with Cy at 58 mc.)

Lo—80 m.-42Y5 t. #24 en. ct.; 40 m,-24Y,
t. H#24 en. cite; 20 m-12V5 t. FH24 en, ct.;
10 me-6V5 t, #24 en. c.t. All coils wound on
Millen 17 dia., 5-prong forms, 1" long.

L;—Bud RLS series of coils (150 w.) with
swinging link.

L, L.—8 t. #14 en., %" dia., 1" long, self-
supporting, airwound

§;—D.p.d.t. switch

Sn, Sg—s.p.s.t. SW.

Vi—6AG7 tube

Vo, Vo—807 tube

V~—523 tube

V. —5R4 tube

Vi Ve—VR105 tube

Complete schematic diagram of the 150-watt universal r.f.

- advantages than the ability to amplify
modulated signals. The harmonic con-
tent of the class B stage (even with-
out push-pull connection) is lower than
in a class C stage, an important con-
sideration in reducing TVI. Also, the
class B stage amplifies a keyed c.w.
signal without acting as a pulse-sharp-

ener and key click generator. A key- .

ing jack on the front panel is arranged
to key the cathode of the class A driver
stage and the keying is truly beautiful.
Parasitic chokes are used in both grid
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and plate leads of the final amplifier
tubes rendering them completely stable
on all bands, key up or key down.
The 6AG7 driver is operated in
rather unorthodox style. The tube is
neutralized, not to prevent self-oscil-
lation which is virtually impossible
under the operating conditions, but to
reduce the strength of the backwave
radiated when the key is up. The neu-
tralization condenser is merely a piece
of well-insulated hook-up wire con-
nected to the stator plate of Cs and

www.americanradiohistorv.com

amplifier unit.

brought near or wrapped around the
grid terminal of the tube socket. This
adjustment may be made before the
B6AGT subassembly is mounted on the
chassis. While listening to the signal
in a receiver with an exciter driving
the 6AG7 and all voltages applied to
the BAG7, but with the keying circuit
open, the capacity of the hook-up wire
condenser is varied by moving it closer
to the grid terminal by means of an in-
sulated stick. As the neutralized point
is passed, a definite null will be noticed

RADIO & TELEVISION NEWS
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in the receiver. The wire should be
secured in this position and the adjust-
ment is complete. L, and C. form the
one resonant trap in the unit. They
are tuned to approximately 58 mec. to
reduce the harmonic output of the
6AGT in this region. If a grid dip
meter is available it may be used to
trim this coil and condenser combina-
tion to resonance at this frequency, al-
though this adjustment is not essen-
tial. Inverse feedback improves the
stability of this stage due to the unby-
passed cathode resistor, Rs, a further
deterrent to oscillation or parasitics
in the 6AG7 stage. This type of in-
verse feedback has the effect of in-
creasing the output impedance of the
tube which is undesirable in driving a
class B amplifier. To stabilize the load
on the 6AG7 and compensate for this
increased plate impedance, a resistor
may be shunted across L.. The value
of this resistor should be chosen so
that the 807s will be fully driven (to
300 ma. or so off-resonance plate cur-
rent) with the r.f. gain control about
three-quarters on. The value of this
resistor will vary from about 15,000
ohms on 80 meters to about 50,000
ohms on 20 meters and will probably
not be needed on ten meters at all
where circuit losses will replace it.
Suitable resistors may be mounted on
the coils and changed with the coils.
The r.f. gain control is a carbon
potentiometer of about 50 ohms which
terminates the coaxial cable from the
exciter. This resistor dissipates all
the driving power supplied by the ex-
citer since the 6AG7 requires only
voltage drive. R,, therefore, functions
as the r.f. gain or excitation control
and is a continuously variable trans-
mitter power control so that the out-
put may be set at any desired value
from zero to the full power capability.
Since the exciter cable is always ter-
minated in its characteristic imped-
ance, no reflections from the amplifier
occur with the result that amplifier
tuning adjustments are completely
separate from the-exciter tuning. A
change in the length of the coaxial in-
terconnecting cable between exciter
and amplifier has absolutely no effect
on the tuning of either. One watt of
r.f. input will be more than enough on
any band to completely excite the
6AG7. The r.f. gain potentiometer is
mounted on a small plate of aluminum
on the side of the small shield and is
therefore outside the shield. C, con-
nects the potentiometer arm to the
grid of the 6AG7 through a feed-
through bushing in the shield. Break-
in operation is not possible with this
rig because the driver stage is keyed,
but this seems to be the price that
must be paid for perfect keying. The
keying of the 6AG7 may be easily con-
trolled by adding a small inductance
in series with the key lead and a small
capacity across the key, to produce any
desired softness. Backwave radiation
is undetectable a few hundred yards
from the transmitter, thanks to the
neutralization in the keyed stage.
(Continued on page 138)
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5
SelE e
Rear chassis view. The rd. input is to the coaxial connector on the left. The an-

tenna and receiver connect to the two coax connectors on the right. The exciter
power supply connections are made through the five-prong socket on chassis lip.

PLATE MA.
TYPE OF 807 TOTAL WATTS APPROX. WITHOUT
EXCITATION PLATE MA. INPUT OUTPUT WATTS MODULATION

C.W. 240 180 100 60 (key-up)

FM 200 150 90 200

AM 120 90 30 120

SSsC 240 {on peaks) 180 (on peaks) 110 (on peaks) | 60

Note: 807's: Plate—750 volts, Screen—300 volts, Bias Adjustment for 60 ma.

total resting plate current.

Table 1. Operating conditions for the 150 watt universal rd. amplifier unit.

Top view. The copper screen wire shield has been removed to show interior of final
amplifier compartment. The 6AG7 is mounted horizontally on small shield compartment.

www americanradiohistorv com


www.americanradiohistory.com

CRYNTAL 110DE

In Modern

lectronics

By
DAVID T. ARMSTRONG

Part 6. Covering the use of

crystal diodes in d.c. restorer

cirecuiits as found in modern TV recceivers.

"AST month we noted in connection

with the elimination of one-half
- M the 6AL5 that there is a problem
of eliminating the other half in some
simple manner. Many design engineers
have found it convenient to use a sec-
ond germanium diode for d.c. restora-
tion and thus eliminate the 6AL5 en-
tirely from the circuit.

The function of the d.c. restorer is
to re-establish the correct d.c. operat-
ing level of the video signal arriving
at the picture tube grid in order to
maintain a uniformity of background
illumination in the picture. Capacity
coupling of the video amplifier to the
detector removes the d.c. level of the
signal that was established at the
transmitter. When a germanium diode
is designed into a circuit as the peak
rectifier in the grid circuit of the pic-
ture tube, as illustrated in Fig. 1, it will
add a d.c. bias dependent upon the
peak voltage of the synchronizing puls-
es and maintain the tips of these pulses
at some fixed d.c. level. The operating
point of the picture tube is then estab-
lished by the brightness control.

In the absence of the germanium
crystal diode, the video signal would
vary about an a.c. axis. Inserting the
diode into the circuit will permit the
.05 ufd. condenser, C,, to charge to a
voltage proportional to the synchro-
nizing pulse voltage; this adds a d.c.
voltage to the video components and
maintains a constant reference level.

In the operation of this circuit best
performance will be obtained with a
diode that has low forward resistance
and high back resistance. We noted
before that this is characteristic of di-
ode crystals; when the back resistance
is high the forward resistance is low.

56

The G-E 1N65 or the Sylvania 1N55
and 1N58 are specifically adapted for
this particular use. Because the for-
ward dynamic resistance of germanium
crystal diodes is lower than the for-
ward dynamic resistance of vacuum
tubes, there is the possibility of im-
provement in the performance of crys-
tals over tubes in this application.

It should be borne in mind, however,
that only those diodes selected for high
back resistance will perform properly.
For the G-E 1N65 it is recommended
that a resistor of approximately 2
megohm be used in parallel with the
diode to minimize the effect of vari-
ation of the back resistance between
individual diodes in order to maintain
uniform performance for all receiv-
ers on a given assembly line. The in-
dividual experimenter may ignore this
for he will achieve the best d.c. restc-
ration by securing a diode with a very
high back resistance characteristic and
low forward dynamic resistance.

As pointed out in the section on the
video detector it is possible to use the
d.c. component at the detector output
to fix the light cut-off point of the pic-
ture tube at the blanking level. To
achieve this it is necessary that d.c.
coupling be used between the detector
and the video amplifier as well as be-
tween the video amplifier and the con-
trol electrode of the picture tube.
Since it is not always convenient to
design a d.c. coupled amplifier, seme
other method of d.c. insertion is desir-
able. The use of the d.c. component at
the detector output produces the best
results, but it is possible to achieve
good results with a special d.c. rein-
sertion diode.

The term ““d.c. restoration” is applied
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One of the test stages through which all
diodes pass. This operation separates di-
odes into eight classifications according
to forward and back resistance limits.

to the circuit which sets the brightness
level for any given scene. The average
of the picture signal, which determines
the average brightness, is the d.c. com-
ponent; the signal variations are re-
ferred to as the a.c. component. When-
ever the video signal must pass through
coupling or blocking condensers, such
as those present in typical RC video
amplifiers, the d.c. component is lost;
the entire signal is averaged around
the a.c. axis. Blanking and sync pulses
will not line up and the background
lighting will be darker. It is the pur-
pose of the d.c. restorer circuit to elim-
inate these defects. It does so by se-
lecting, automatically, either the
blanking pedestal or the sync pulsc
level for use as a reference axis.

There are several methods of d.c.
restoration. Among the more common
are the grid leak restorer, the diode
tube, and the germanium crystal. The
grid leak restorer method is econom-
ical in that the amplifier tube is used
as the diode; however, the results ob-
tained with either a diode tube or ger-
manium crystal are believed to be su-
perior.

The presence of the d.c. component
in the video signal makes it possible
to- distinguish between a black line on
a gray field, and a gray line on a white
field, although the a.c. component is
exactly the same for both. Preserva-
tion of the d.c. component at the con-
trol element of the picture tube is es-
sential if the transmitted scene is to
be reproduced with the correct photo-
graphic gamma, contrast, and shading.

In the present standardized negative
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system of transmission the black level
corresponds to 75% modulation; the
tips of the sync pulses extend to 100%
and are what is known as “blacker
than black.” The camera signal usu-
ally lies between 15% modulation
(maximum white), and 75% modula-
tion (black level). Thus, d.c. reinser-
tion resolves itself into maintaining the
blanking level contained in the trans-
mitted signal at the light cut-off point
(75% modulation, or black level) of
the picture tube. Hence the camera
signal components act against a fixed
point in such a manner that their long
time average level causes the over-all
background illumination to vary in ac-
cordance with the background illum-
ination of the transmitted scene. The
d.c. reinserter reproduces accurately
only those changes in video level which
occur at a rate slower than approxi-
mately 50 cycles-per-second.

A reinsertion diode functions essen-

tially as a peak detector with a long
time constant load circuit. The con-
denser charges during the sync pulses
and discharges into the load resistor
during the line scanning intérval.
When operating conditions in a diode
circuit are correct, not only is there
d.c. reinsertion, but the tips of all the
sync pulses are of the same amplitude,
regardless of irregularities in the
transmitted signal. This lining up of
the tips of the sync pulses at the grid
of the picture tube materially im-
proves the operation of any sync sepa-
rating circuit connected at this point.
When d.c. reinsertion diode circuits are
used this is the best point at which to
connect the sync circuit.
" Fig. 1 shows a typical d.c. reinsertion
circuit. Here it is possible to substitute
the crystal for the diode directly since
the other component values remain the
same for either crystal or diode. The
ratio of the load resistor R; to the diode
resistance of the tube or -crystal
should be as large as possible be-
cause the larger the ratio the more
constant the blanking level and the
sync pulse amplitude. With a crystal
this ratio is very good because the
diode resistance is low. But the value
of the load resistance may not usually
be greater than one megohm because
larger resistance values are apt to in-
troduce gas current difficulties into a
cathode-ray tube. For this reason, in
order to obtain a high ratio of load to
diode resistance, the diode should have
as low a dynamic resistance as pos-
sible. This is one reason why a crystal
is better than a vacuum tube for this
application.

A comparative set of curves for a
1N34 crystal and one-half a 6AL5 are
relatively the same for d.c. volts across
the diode load plotted against rms sig-
nal voltage, see Fig. 2. With a one
megohm load the rectification efficien-
cies for these components do not
differ greatly. The crystal has a
slightly greater output at low levels.
Use of a germanium diode for d.c. re-
insertion results in general over-all
improvement of the circuit. This is
due to the fact that the dynamic re-
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sistance of the diode is materially
lower than the dynamic resistance of
a vacuum tube. Further, with the
crystal there is more secure clamp at
the blanking level and more even align-
ment of the sync pulses.

The action of the circuit in Fig. 3A
is as follows. With a positive-going
signal on the plate of the video output
amplifier the cathode of the diode be-
comes positive and passes no current.
When the output signal swings nega-
tive, the cathode of the diode becomes
negative and current flows through
the diode and the 1 megohm resistor,
R.. This causes the cathode of the di-
ode to become positive and condenser
C, is charged. The positive voltage, de-
termined by the signal, is applied
through resistor R, to the grid of the
picture tube. The one megohm load
resistor for the diode is in series with
the 100,000 ohm grid return resistor of
the picture tube; therefore, any bias
set up by the reinserter diode acts in
conjunction with whatever grid bias is
alrecady present.

This positive voltage is added to the
grid across resistance R: and, since
it is proportional to the signal, the sync
tips will be aligned and the d.c. com-
ponent, or the average brightness, will
be automatically restored to the pic-
ture. So that the average brightness
of the picture will not change so rapid-
ly as to affect the eyes, the time con-
stant of C: and Ruicss, R: is made
many times longer than the duration
of one horizontal line, say 500 times,
or approximately one frame. In this
manner, scene lighting will be truth-
fully reproduced and extremely rapid
changes making up the detail of the
picture will be faithfully reproduced.
Note that in this basic circuit the diode
may be either % a 6ALS5 or a germani-
um crystal such as the 1N34, 1N55,
1N58, or 1N65. ,

This is a difficult circuit to explain
simply. Here is a slightly different
approach to analysis of the functions
of the separate components. With a
positive-going signal on the plate of the
video output amplifier, the cathode of
the diode is positive and passes very
little current. This small current, how-
ever, is sufficient to charge C; and C.:
eventually to the lowest plate voltage

Fig. 2. Curves showing d.c. reinserter op-
eration, comparing a 1N34 with Y2 of BALS.
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VIDEQ aMP

BIAS 172 6ALS
R
1/2 6H6

Fig, 1. A crystal d.c. restorer. The capac-
itive coupling, C;, between the video
amplifier and picture tube makes d.c, re-
insertion necessary. The value of C; de-
pends on the value of R; since R;C; has
a time-constant relationship. The diode
may be a crystal, ¥2 a 6H6 or ¥2 a BALS.
Ri: the diode load resistance, is 1 to 2.2
megohms, depending on the crystal and
gas current difficulties in picture tube.

(equal to the sync pulse tips) of the
video output tube.

When the output signal swings nega-
tive to the height of the sync pulses,
the cathode of the diode becomes nega-
tive and the diode conducts. Because
the forward resistance of the diode is
low, condensers C; and C. quickly dis-
charge any extra charge accumulated
during the positive voltage swing. The
current through R, and the diode
therefore quickly becomes zero, and
hence the voltage applied to the pic-
ture tube grid during the sync pulses
is always held at zero. The CRT bias
is then set so that with zero input volt-

(Continued on page 127)

Fig. 3. Operation of a d.c. restorer. (B)
Signal voltages which exist in (A). E,_;
represents the voltage across points 1
and 4 in the circuit. E,: across points
1 and 2, and E._, across points 2 and 4.

VIDEQ AMP
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JAMES BAUMGARDNER

¥ N HE faithful reproduction of mu-

sic places many stringent re-
- - quirements on the equipment de-
signed for this purpose. In particular,
the audio amplifier must be capable of
meeting certain definite specifications.
An ideal amplifier for driving a loud-
speaker may be characterized as fol-
lows: It should supply ample power to
the load at any frenquency in the au-
dible range with negligible distortion
and uniform gain, and should have a
low internal impedance to provide good
damping of the loudspeaker cone. To
further qualify these statements, the
audible range can be set at from 20 to
20,000 cps, and the gain should be suf-
ficient to provide full power output
from the currently available sources
of high quality program material, such
as low level magnetic phonograph pick-
ups and tape playback heads, and FM
tuners. Negligible distortion is not as
easy to qualify, due to discrepancies in
test procedures and methods of rating

Amplifier and preamp uniis.

amplifier output and distortion. The
usual procedure is to rate the power
output for a total harmonic content of
59% at a frequency of 400 or 1000 cps.
With most amplifiers, however, this is
the point of maximum output and
minimum distortion. The ratings do
not usually specify the amount of pow-
er available or the distortion percent-
ages at the extremes of frequency
where it is most difficult to obtain high
power with low distortion. One of the
notable exceptions to this is the McIn-
tosh unit, which delivers full rated
power at any frequency within the
above mentioned range with low dis-
tortion.! To accomplish this, however,
special output and interstage coupling
transformers are required which are
costly and not available to the indi-
vidual builder.

The purpose of the design to be de-
scribed in this article was to obtain as
nearly an ideal unit as possible using
standard components. It is based on
the principle of obtaining the maxi-
mum power possible from a given pow-
er supply so as to insure low distortion
at moderate power levels. An efficiency
of 50% was required in the power am-
plifier with a power input of 100 watts

(A) This curve shows the maximum power output across a 15 ohm resistive load
without departure from the sine wave as a function of frequency. (B) The fre-
quency response of the high quality 50-watt amplifier at 10 watts output.
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0-WATT

AMPLIFIER

In addition to amplilier unit,
author covers consiruction of

an accompanying preamplifier.

available, providing 50 watts output.
It should be pointed out that this
power output is taken to .mean the
power that can be delivered to a load
placed across the secondary of the out-
put transformer and includes losses
from this source., This efficiency dic-
tates the use of a push-pull class AB
power stage employing tetrodes, while
the requirement for low internal re-
sistance indicates the use of negative
voltage feedback. Accordingly, it was
decided to use two 6L6 beam tetrodes
in the output circuit, operating with a
plate voltage of 450 v., screen voltage
of 300 v., and a grid bias of -30 v. To
insure adequate grid driving signal at
low distortion, a push-pull cathode fol-
lower is direct-coupled to the 616 grids.
A separate negative power supply of
about —80 v. supplies fixed bias for the
output stage and the cathode-follower
driver. To keep the d.c. resistance in
the 6L6 grid circuits to a minimum, a
center-tapped coil is used as the cath-
ode follower load. Plate voltage for the
driver as well as the 6L6 screen volt-
age is regulated at 300 v. by the use
of two VR150 voltage regulator tubes
connected in series. The cathode fol-
lower is driven by a split load phase
inverter using one half of a 6SL7.
Adequate output voltage swing is in-
sured by the fact that this stage op-
erates into the high impedance of the
cathode follower input and further by
virtue of the high plate supply voltage
made available to this stage by the
circuit arrangement. The grid and
cathode resistors for this section of
the 6SL7 are returned to the negative
supply voltage, while the plate load
resistor is connected to 420 volts. The
remaining section of the 6SLY7 is oper-
ated as a straightforward voltage am-
plifier and completes the basic circuit.
To provide 20 db of negative feedback,
the 16 ohm output winding of the out-
put transformer is connected through
a suitable resistor to the cathode of
the first section of the 6SL7. With this
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amount of feedback, about 8 volts sig-
nal is required at the input grid to
provide full output.

Several features of the circuit out-
lined combine to place severe demands
on the output coupling transformer.
The requirement for a relatively large
amount of feedback means that the
output transformer should have mini-
mum phase shift in order to avoid in-
stability at the extremes of frequency.
Good primary-to-secondary efficiency is
required to provide 50 watts output
with a minimum of coupling loss. Leak-
age inductance must be small to mini-
mize distortion caused by switching of
the plate current from one half of the
primary to the other—an inevitable
condition of class AB operation.? An in-
vestigation of the various transformers
available disclosed that the Stancor
A-8050 series appeared to be the most
promising. The A-8053 unit was tried
and has proved very satisfactory.

The preamplifier designed for use
with this circuit employs three minia-
ture duo-triodes. The first is used as a
preamp for magnetic pickups, tape
playback, and microphone input. Feed-
back equalization is used to provide
bass-boost for the two former func-
tions, while the latter is arranged to
provide flat response. Suitable switch-
ing of components in the feedback cir-.
cuit is accomplished by a section of the
input selector switch. Either a 12AX7
or a 12AY7 may be used in this 'posi-
tion, the latter providing somewhat
lower noise and less microphonics. The
second duo-triode is a straight two-
stage amplifier with the tone controls
in the plate circuit of the first stage.
In the units built so far, 12AX7 tubes
have been used for this position. With
the gain thus provided, however, con-
siderable attenuation of high level in-
puts (FM, etc.) as well as some attenu-
ation of phono inputs is necessary to
bring them down to the level of the
tape input with the particular tape
playback head used. Output level data
is not readily available on tape heads,
and there is considerable variation
among the units on the market. If a
tape input is not required, a 12AU7
may be substituted for the 12AX7 in
this second position, leaving ample
gain for magnetic phono pickups and
tuner inputs. No circuit value changes
are necessary. The third duo-triode
has its two sections in parallel and
serves as a conventional cathode fol-
lower. Either a 12AX7 or 12AUT may
be used in this position. If the cable
to the main amplifier is over 20 feet in
length, or is of excessively high ca-
pacity, a 12AT7 may be used to provide
somewhat lower impedance to drive
the higher capacity. The latter tube
has a higher mutual conductance and
will, therefore, provide a lower output
impedance when used as a cathode fol-
lower. A step-type equalized volume
control is employed to assure proper
tonal balance at low volume levels.
The pots connected to the various input
jacks should be adjusted to provide the
same volume level from all of the in-
put positions on the selector switch.
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The tone controls are arranged to give
independent boost or attenuation of
lows and highs. The bass control va-
ries the level at 40 cps from —18 to
plus 16 db, while the treble control
changes the 10 kec. response from —14
db to plus 16 db, all relative to the
response at 1000 cycles. The theory of
operation of these controls has been
described elsewhere.3

To provide for feeding the selected
program source to a tape recorder am-
plifier, a jack is connected to the input
terminal of the volume control and
may be connected to any high imped-
ance recording amplifier input. Since
the level at this jack is not affected by
the setting of the volume control, the
amplifier may be used for monitoring

at any desired volume level while re-
cording proceeds.

As may be seen in the photographs
of the unit, the main amplifier and
power supply are housed in a 6” x 7" x
12” metal cabinet, with all transform-
ers, except the input coil, mounted in-
side. The top of the cabinet, contain-
ing the tube sockets and the input coil,
is hinged at the rear for easy access to
all components. The preamplifier is
built in a 3" x5”x9%"” chassis with
controls along the front drop and tube
recess, and input connections as well as
power cable connection on the rear
drop. The compact construction thus
obtained makes the preamplifier easy
to mount in cabinets with a minimum
of space requirements.

Complete wiring diagram and parts list for the 50-watt amplifier. Although the
author used push-pull 6L6°s in the output stage, 807's could be substituted. It
may be advantageous to do so in view of the fact that 807's have higher ratings.

PREAMP
SOCKET

R,-—500,000 ohm pot

Rs, Rz—2200 ohm, Y5 w. res.
R,—100,000 ohm, Y3 w. res.
Ry, Re—120,000 ohm, Vs w. res.

7 Re, Ro—1 megohm, V5 w. res.
Ri—50 ohm, 5 w. wirewound pot
R11—2500 ohm, V5 w. res.

Ry»—820 ohm, 15 w. res.

Ry;—1500 ohm, 5 w. res.

Ry—1000 ohm, 5 w. wirewound pot
Ry;—500 ohm, 5 w. res.

R1y—68,000 ohm, V5 w. res.
R+—10,000 ohm, Vo w, res.
R1c—2500 ohm, 20 w. wirewound res.
R,w—15,000 ohm, 2 w. res.
Ryy—10,000 ohm, V5 w. res.
Ry—100,000 ohm, 2 w. res.
C1—100 pufd. mica cond.

Co—25 ufd., 25 v. elec. cond.
Cy—.05 ufd., 600 v. cond.

Cy, Ci—.1 ufd., 600 v. cond.

Cy—S500 pufd. mica cond.

C;, Cs—50 ufd., 150 v, elec. cond.
Cy—50 pfd., 50 v. elec. cond.

Cro, C11, Cra—16 pfd., 600 v. elec. cond.
Cyy, C15—20 pfd., 450 . elec. cond.
C1+—8 ufd., 450 v. elec. cond.

CH,, CHy—3.5 hy., 50 ma., 200 ohm filter
choke (Stancor C-1080 or equiv.)

CHy,—4 hy., 250 ma., 60 ohm filter choke
(Stancor C-1412 or equiv.)

T1—Output trans. push-pull plates, 4000 to
14,000 ohms to wv«., primary only used.
(Stancor A-3823 or equiv.)

T,—Output trans. 5000 ohm pri., 8, 16 ohm
sec. push-pull 6L6’s. (Stancor A-8053 or
equiv.)

To—Power trans. 400-0-400 v. @ 250 ma.; 5
ve @ 4 amps; 6.3 v. c.t. @ 5 amps. (Stancor
PC-8413 or equiv.)

T,—Fil. trans, 6.3. v. @ 3 amps. (Stancor
P-5014 or equiv.)

8$0,—Octal socket

S0,—117 v. power line socket

F1—3 amp. line fuse

Recty—75 ma. selenium rectifier

Vi—6SL7 tube

V.—6SN7 tube

V., Vi—6L6 tube

Vi, Vo—5V4 tube

V., Vs—VRI150 tube
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SW. POS. TABLE

Ry, Rig, Roo, Roy, Rog—1 megohm pot

Ry, Ry—120,000 ohm, V> w. res.

R;, Ryz—1 megohm, 15 w, res.

R,—Res. of this pot should equal recommended
load res. for pickup cartridge used

R;, Rz, Rys, Ruz, Ras, Ros—100,000 ohm, Vs w.
res.

Re, Rs, Rig, Rig—2700 ohm, V5 w. res.

R30—22,000 ohm, V5 w. res.

Rys, Rog—2.2 megohm, V5 w. res.

Ryg—Livingston loudness control (Modcl MB)

Ry Ror—10,000 ohm, Vo w. res.

R, —680,000 ohm, V5 w. res.

Ray—1000 ohm, V5 w. res.

Rog—47,000 ohm, 1 w, res.

Cy, Co—40/40 ufd., 450 ». elec. cond.

Co—10 pfd., 25 ». elec. cond.

Cs, Cg, C7—.05 ufd., 600 v. cond.

C—.5 ufd., 400 v, cond.
C5s—.0025 pfd. mica cond.
Ce—.01 ufd., 600 v. cond.
C10—150 pufd. mica cond.
C11—20 pufd. mica cond.

Ci2, C1—.02 ufd., 600 v, cond.
C15—.002 pfd., mica cond.
C15—.0015 pfd. mica cond.
C—.001 ufd. mica cond.
S,—5-pos. 3-gang selector sw., shorting type
So—S.p.s.t. toggle sw.

PL,—6.3 v, pilot light

J1, Jo, J3, Js—Shorting type jack
Js, Je—Open circuit jack
S$O,—8-prong socket
Vi—I124Y7 or 124X7 tube
Vor—124X7 tube

Vao—12A4X7 or 124AU7 tube

Wiring diagram and parts list covering the preamplifier used with 50-watt amplifier.

Since the photographs were taken, a
row of % inch diameter holes has been
added near the top of the cabinet con-
taining the amplifier. Small rubber
feet have also been placed on the bot-
tom of the unit, with several holes cut
in the bottom. This gives a chimney
effect and aids materially in cooling
the power transformer and other com-
ponents.

The circuit described was carefully
checked for performance. Preliminary
measurements were made of power
output, frequency response, total har-
monic content at various output levels
and at various frequencies, linearity
between input and output signals, and
damping factor. The maximum power
output depends upon the full-load
power supply voltage, which, in turn,
depends on the line voltage. Measure-
ments were made at a line voltage of
114 v. At 400 cycles, the maximum
power output is 50 watts at 1% total
harmonic content. The same is true
at 40 cps, while at 50 watts output at
10,000 cps the total distortion is about
3%. At an output level of eight watts,
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the frequency response is flat from
20 cps to 50 kilocycles. No departure
from linearity is observed up to 50
watts output, using either sine wave
input or music. Square wave tests in-
dicate that the circuit is free from
ringing or overshoot. Several units
built thus far have displayed no in-
stability due to the feedback Iloop,
even with the secondary winding of the
output transformer unloaded. The ef-
fective internal resistance measured at
the 16 ohm output terminals is 1.5
ohms, providing a damping factor of
10. This measurement was made at
40, 400, and 10,000 cps with the same
result. The zero signal plate current
of the two 6L6’s is about 60 ma., pro-
viding a plate dissipation of 15 watts
per tube. At 50 watts output, the to-
tal plate current is 180 ma., plus 20 ma.
of screen current, providing a total in-
put power of 86 watts. This represents
an efficiency of 587, while the plate
dissipation at full output is only 18
watts per tube.

Perhaps the most significant of the
tests made were the listening tests in
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which the amplifier was used to drive
a high quality speaker system and was
supplied with live FM programs and
the best available LP and tape record-
ings. Initial listening tests quickly in-
dicated that the quality was excellent
at all volume levels up to the maxi-
mum that could be handled by the par-
ticular speaker system employed (25
watts). Therefore, a comparative test
was set up in which two amplifiers
could be bridged to the same input line
and their outputs fed to a selector
switch connected to the speaker sys-
tem so that instantaneous switchover
from one amplifier to the other could
be accomplished. With the volume
controls of the two units set to provide
the same volume level, it was then pos-
sible to compare the two units directly.
In all cases one of the amplifiers was
the one described here, while the other
was one of several high quality units
selected for comparison on the basis of
excellence of published data and popu-
larity. Among them was the William-
son unit and another highly regarded
circuit using push-pull 6B4G triodes in
class A. Results showed that at low
and moderate volume levels there was
no detectable difference when switch-
ing from one unit to the other. At
higher volumes, however, the differ-
ence was marked, particularly at low
frequencies where considerable power
peaks are encountered. The clean,
solid reproduction of the circuit de-
scribed at high volume levels is re-
markable and is only possible where
relatively large reserves of sine wave
handling power are available. The
speaker system used for the tests con-
sisted of a Stevens two-way reproducer
employing a 15” cone woofer and a
coaxially mounted multicellular high
frequency horn, with electrical cross-
over at 1200 cps. This unit is mounted
in a corner type enclosure employing
horn loading of the low frequency cone
to provide response down to 40 cycles.

While considerable attention has
been given recently to the problem of
transient or ‘“switching” distortion
caused by leakage inductance in the
output transformer when class AB
operation is employed, it does not ap-
pear to be too serious when high qual-
ity output transformers are used. In
the circuit described, this effect is ob-
servable as a notch in the sine wave as
can be seen at either plate of the out-
put stage, occurring at relatively high
output levels and at frequencies above
about 8 ke, It should be noted, how-
ever, that this distortion must become
very severe before there is any notice-
able departure from a sine wave in the
combined signal as observed at the sec-
ondary winding of the output trans-
former. This may be noted by the pho-
tograph showing the output waveform
at 50 watts and 10 ke. It should also
be noted that frequencies of this order
are not found in music except as har-
monics and overtones which are con-
siderably down in power from the aver-
age level. Listening tests indicate that
the quality of reproduction depends to
a far greater extent upon the ability
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Over-all view of the high quality 50-watt amplifier. The
power supply and main amplifier are housed in a 6” x 7”7 x 12”
metal cabinet. All transformers. except the input coil. are
mounted inside the cabinet. In later models the author added
a row of cooling vents at the top and bottom of the housing.

Internal view of the main amplifier-power supply cabinet. By

using a hinged-type cabinet easy access to all component parts
is provided. making any changes and servicing easy to handle.

of the amplifier to deliver full power
with low distortion at low frequencies
than at extremely high frequencies,
and this is borne out by tests showing
linearity between input and output sig-
nals of an amplifier handling music at
high power levels.

Some readers may question the need
for a fifty watt amplifier for home use.
Although many tests have shown that
the majority of home listening is done
at an average level of one-tenth of a
watt, the peak passages can be as high
as forty watts, even though this is an
instantaneous figure,

Amplifiers of ten watt rating can
give very satisfactory performance in
the majority of listening tests, but it
is the few occasions when the peak
power of the amplifier is exceeded,
where the reserve power of this ampli-
fier tends to separate the men from
the hoys.

If the full benefit is to be derived
from this amplifier, a speaker system
to handle the peak power must be used.
Unfortunately, good speaker systems
to handle fifty watts are rather expen-
sive, but in any event it is advisable
to buy the best you can afford.

In selecting a speaker system from
the catalogues, remember that the ma-
jority of manufacturers rate their
speakers at the maximum power they
can handle without serious distortion
and the music will sound much cleaner
if the speaker is not pushed to its limit.

If the optimum results are desired
it is advisable to use a speaker system
or a group of speakers having a power
rating equal to the maximum output
of the amplifier, or fifty watts.

Another factor that must be consid-
ered in a high quality installation is
the proper spcaker enclosure. Many
different types of speaker enclosures
have been designed, and all have cer-
tain advantages. )

Maveh, 1932

Speaker enclosures of various types
have been described in past issues of
this and other magazines.

The room acoustics will also have a
considerable bearing on the ultimate
results, and due consideration should
be given to this factor in judging any
sound system. The only fair way to
compare systems is under identical
room conditions.

Other mechanical arrangements will
undoubtedly suggest themselves to the
constructor; but in any event it is de-
sirable to take every precaution to
avoid hum by the use of a single
ground bus to which all ground returns
are made. This precaution, more than
any other, will eliminate hum.

In the event that there is objection-
able hum when all precautions are
taken, this can frequently be reduced
or eliminated by careful selection of
tubes in the preamplifier portion.

To sum up, this design represents an
opposite approach to the problem of
designing a high quality music ampli-
fier from that used in the Williamson
circuit, in which tubes having compa-
rable power ratings are used with a
similar power supply to provide less
than one third the useful power out-
put. The circuit is not complex, and

Bottom view of the preamplifier chassis.
Unit is built on a 3” x 5" x 912" chassis.

the components are relatively inex-
pensive. The most costly single item
is the output transformer, which can
be purchased for less than $12. Sev-
eral units using this circuit have been
built, and all have proved highly satis-
factory, more than justifying the ef-
fort that has gone into the design, con-
struction, and testing of this amplifier.
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Scope patterns. (Left) 25 watt output, 2 kec. square wave. (Center) 50 watt output at
10 kec. with 15 ohm resistive load. (Right) 50 watt output at 40 ¢ps with 15 ohm load.
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Born of necessity, this new focusing system is,

in most cases, equal or betier than old method.

T "N MOST 1952 TV receivers one

J familiar major component is miss-

- ing. Most of the new picture
tubes operate without a focus coil or
PM focusing ring. Although this im-
portant device is omitted, focus on the
screen will be excellent, much better
in many instances than with the con-
ventional magnetic” focusing system.
Starting January 1st, all major picture
tube manufacturers have swung over
to the new, electrostatic focus type
tuke.

Born of the impending shortage of
copper and cobalt for magnetic devices,
the use of electrostatic focus is an im-
portant stride towards simplifying TV
receivers. The old type focus coil used
about 3 pounds of copper and at least
100 ma. of d.c. to focus the picture
sharply. A large wattage potentiometer
and some series resistors were needed
to provide focusing adjustment. The
position of the focus coil on the neck
of the picture tube was fairly critical,
requiring an elaborate set of brackets,
mounting bolts, etc. The PM type of
focusing ring did not use any current
from the receiver, but its adjustment
was often tricky and mounting it re-
quired special brackets. The PM ma-
terial, usually a high grade of Alnico,
used cobalt which is one of the most
critically needed materials in our de-
fense effort. All these expensive and
cumbersome features are eliminated
in the newest electrostatic focus tubes.
Small screen picture tubes and most
oscilloscope cathode-ray tubes have al-
ways used electrostatic focusing, but
until the beginning of 1951 it had not
been considered practical to apply the
same system to large picture tubes. In
small cathode-ray tubes the accelerat-
ing anode serves as the focusing ele-
ment, but for present day large screen
picture tubes a separate element in the
electron gun does the focusing. The
first electrostatically focused picture
tubes designed in early 1951 used a
focusing potential of 3000 to 5000 volts
and are referred to as high voltage
focus tubes. A later model used no
external focusing voltage but em-

€2

<l
e

ployed an internal connection from the
focus element to the cathode. The most
widely used type is really a compromise
design which allows for small errors
in gun structure and variations in the
voltages in the TV receiver. This last
type is called a low voltage focus tube.
Before discussing the merits and ap-
plication of each of these three types

of picture tubes a short description of

the operation of an electrostatically
focused tube seems to be in order.

Principle of Electrostatie Foens

Five separate elements make up the
electron gun inside the picture tube.
The filaments heat the cathode so that
its coated surface will emit electrons.
The control grid surrounds the cathode
with a negative field, reducing the
number of electrons that can travel
towards the anode. Placed next to the
cathode-grid structure is the acceler-
ating anode, often called the accelerat-
ing grid because its function is simi-
lar to that of the screen grid in a
pentode amplifier. The accelerating
grid, G, is at a fixed positive voltage
and it helps to keep the electron beam
constant during slight variations in
second anode voltage. The second
anode contains the highest potential,
usually over 10 kv., and is the final
goal of the electrons after they have
bounced off the screen. Aside from
deflecting the electron beam to “paint”
a raster on the screen, a focusing de-
vice is required to concentrate the elec-
trons into one small spot on the screen.
In magnetic focusing systems the elec-
trons enter a magnetic field at a cer-
tain angle and are deflected by this
field to converge in one spot on the
screen. This magnetic field is at right
angles to the center of the electron
path and only those electrons in the
center of the beam cross the field at
a right angle and therefore are not
deflected. All other electrons enter
at some other angle and are then de-
flected so as to hit the screen close to
the center.

A system of electrostatic focusing is
shown in Fig. 1. In addition to the ele-
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ments listed in the preceding para-
graph the focusing element is now
part of the electron gun structure. In-
stead of a magnetic field the electro-
static field between two elements of
different potential is used to converge
the electron beam. The focus element
and the second anode in Fig. 1 have
a potential difference between them
just as two opposite charges in elec-
trical theory. One, the focus element,
has a negative potential and the othe:
a high positive potential. Between
these two potentials electrostatic lines
of force exist. These lines vary in both
density and in force as shown in Fig. 2.
Any electron passing in the center will
not be affected in its path, but those
electrons entering the field at some
angle will be forced back towards the
center of the field. That, in principle,
is the operation of electrostatic focus-
ing or any other electron lens.

As we see in Fig: 1, the electron gun

structure really contains two separate

electronic lenses. The first is the field
between the.control grid and G.. The
second is the field between the focus
anode and the:second anode. The first
lens is relatively fixed although, on
close observation, it is apparent that
the focus and the spot size change
with changes in cont101 grid’ voltage
In a picture the br;gllt portions of a
single line will app€ar thicker  .than
the darker parts and this lsudue 16 the
variation in the voltage dlffercnce in
the first lens, control gridy ‘and/ G,
The second lens is adjusted by varé
ing either of the two voltages., Smée
it would not be practical to\valyg%he
second anode voltage, the potential on
the focusing element is adjusted. It
might be pointed out right here that
no substantial change in focus is ob-
tained by this method, simply because,
compared to the 12 kv. of the second
anode, a 400 volt change in the focus
element does not greatly change the
electrostatic field between the two
elements.

In actual operation the voltages be-
tween cathode, control grid, and G. are
the most critical ones. Once they are
adjusted, slight variations in focus or
second anode voltage will have little
effect on the electron beam and it
would be possible to set them all to a
fixed potential. Unfortunately it is not
economical to mass-produce picture
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tubes so accurately that the spacing
of all the elements in the electron gun
is held to zero tolerances. Voltages
may vary in TV receivers, even among
identical models. For this reason
most of the new electrostatic tubes
permit some adjustment of the focus-
ing voltage. It is apparent from the
electron optics presented here that the
spacing, especially of the focus anode,
is quite critical. Electrically, a high
potential difference exists between the
focus anode and the second anode, but
the actual metal sleeves are placed
fairly close together and are mounted
on the same ceramic sleeve which
holds all other elements together. The
major difficulty with earlier models
was the arc-over from the focus
anode to the second anode through the
mounting sleeve. This has now been
overcome by placing glass beads at
the most likely arc-over points. The
limitation of arcing still remains, how-
ever, and none of the low voltage focus
tubes can be operated at more than 16
kv. If this is exceeded, internal arcing
is likely to occur.

Of the three types of electrostati-
cally focused picture tubes only the
low voltage and zero voltage focus
tubes are easily used in place of an
old style magnetic focus picture tube.
The HV focus tubes require a focus
voltage which is approximately 22%
of the second anode voltage. For a
12 kv. second anode voltage the focus
voltage must be about 3 kv., with some
adjustment provided. Several differ-
ent TV receivers made in 1951 are
using this HV focus type picture tube
with special circuits and parts to ob-
tain and vary the focusing potential.

NV Focus Picture Tubes

The 17GP4 and the 21DP4 are both
IV focus tubes having a rectangular
metal shell and are most widely used
in the 1951 RCA TV receivers. Other
HV focus types are the 17TFP4A,
20GP4, and 20FP4, all rectangular
glass picture tubes. The focusing
anode is brought out at the kinescope
socket on pin #6, which is an isolated
pin, not found in any of the magnetic
focus type tubes. The socket used for
these tubes must be a circular one and
the inexpensive half round type used
in many older receivers cannot be
used. Since the voltage on pin #6 will
be about 3 kv. a HV insulation wire
must be used.

Fig. 3A shows a simple but effective
circuit for obtaining focusing voltage
for a HV focus tube. In this circuit,
which is used in the RCA and some
other sets, the high positive pulse on
the plate of the horizontal output tube
is applied to the plate of an additional
HYV rectifier, usually a miniature type
like the 1V2 or the 1X2. A second fila-
ment loop for this rectifier is wrapped
around the flyback transformer core.
The output of this rectifier is usually
about 4500 volts d.c. which is reduced
through a bleeder network to the de-
sired focusing voltage. The focusing
control forms part of the bleeder net-
work and a 500 wmufd. HV condenser
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Fig. 1. Detailed plan of an electron gun
for a low-voltage electrostatic focus tube.

provides the filtering action. Conven-
tional potentiometers have a grounded
case and shaft and are not designed to
withstand several thousand volts from
the resistance element to the case. To
give adequate focusing range a bleeder
of about 25-30 megohms is used with
the focus control ranging to about 15
megohms. A special potentiometer
was developed for this purpose, featur-
ing a molded plastic case and insulated
shaft and having a diameter of almost
2 inches. :

In the RCA models featuring HV
focus the entire circuit is mounted in-
side the HV compartment with the
focus control shaft protruding at the
rear of the chassis. This elaborate
system eliminates the focus coil or
focusing magnet, but provides no econ-
omy because the additional tube, con-
denser, and resistors add up to as
much as the conventional focus coil.
Since it was found practical to manu-
facture low voltage focus tubes by
mass production, HV focusing has been
largely abandoned in favor of the for-
mer method.

Low or Fixed Voltage Focusing

Compare the circuit in Fig. 3A with
the circuit in Fig. 3B, and the advan-
tages of low voltage focus tubes will
be obvious. All that is required is a
conventional potentiometer of about 1
megohm, % watt which costs only a
few cents. The “B plus” voltage avail-
able in the TV receiver and the cath-
ode voltage of the picture tube are
important factors but in almost all
present TV sets correct focusing volt-
age can be obtained. Before going into
details on low voltage focus the differ-
ence between it and fixed or zero volt-
age focusing merits attention. The
latter type requires extreme accu-
racy in manufacturing., and shrinkage
among this type is quite high. As a
result the cost of a zero focus tube is
over a dollar more at the manufactur-
er’'s level than a low voltage focus
tube. The price of a potentiometer and
wiring often is less than the additional
cost of a zero voltage tube. In addi-
tion, the zero voltage types will not
give good focus if any of the other
voltages on the picture tube are off by
more than about 5%. For these rea-
sons many TV manufacturers have
swung over to the low voltage focus
tubes. The only zero voltage types
available, which require no adjustment
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at all and have no external connec-
tion for the focus element, are the
17KP4, 20JP4, and 21KP4, all rec-
tangular glass picture tubes.

As mentioned before, different TV
receivers use different voltage values
in their “B plus” supply and when it
is desired to replace an old magnetic
focus type with a low voltage focus
tube, the correct voltages and the
right tube type must be chosen. Table
1 shows various values commonly
found in present TV models. The sec-
ond anode voltages are measured with
respect to chassis, but all other volt-
ages are with respect to the cathode
of the picture tube. If the cathode re-
ceives the picture signal it is frequent-
ly at the potential of the video ampli-
fier plate which will be slightly lower
than the video amplifier “B plus” sup-
ply and the cathode voltage will vary
with the picture signal. In this in-
stance the value of the cathode voltage
should be taken as half way between
the zero and maximum signal value.
From Table 1, it appears that occa-
sionally a “B plus” higher than the

(Continued on page 130)

ELECTRON
BEAM

—————

oV. +12KV.

Fig. 2. Symbolizing an electrostatic lens.

17HP4 or 17RP4 or
20HP4 20LP4
Second Anode 11-12 kv. 10-12 kv.
12-14 kv. 12-14 kv.
[ 300 250-300
N 300-420 300-420
First Anode 200-+200 0 =+ 100
100100 0 + 400

Table 1. Voltage range of most TV models.

Fig. 3. Diagram of (A) high-voltage and
{B) low-voltage electrostatic focus control.
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- INT!RLAIN

By
JOHN K. FRIEBORN

° "NTERLACING troubles and their

correction are becoming more im-
- - portant to the technician than
they once were. Imperfect interlacing
has always existed to some extent on
most receivers, but it is not particu-
larly noticeable on small picture tubes.
With larger picture tubes becoming
common, set owners are more likely to
be aware of it.

This article will examine interlacing
problems more thoroughly than is
usually done in general treatments of
synchronization. In particular, it will
show how imperfect interlacing may
occur even with a normal signal being
obtained from the integrator, suggest
means of identifying and tracing faults,
and bring to the reader’s attention
several circuits which avoid the faults
of the integrator as a vertical sync
separator.

The general nature of interlacing
and the part played by the integrator

" and the equalizing pulses have been

discussed in many books and magazine
articles (for example, the articles in
Rapio & TeLEVISION NEWS by Solomon
Heller and Peter Orne, “Servicing TV
Sync Circuits,” August and September
1950, and “Servicing Intersync Cir-
cuits,” March 1951). This discussion
of principles is intended to supplement
such treatments.

On the television picture, the basic
effect of interlacing is to double the
number of scanning lines which would
otherwise appear. That it does this can
be verified by switching from a raster
to a picture while keeping approxi-
mately the same horizontal and verti-
cal scanning frequencies. For reasons
which are explained in standard text-

- books, if a saw-tooth oscillator is syn-

chronized by a direct application of
sync pulses, the free-running frequency
is equal to or less than the synchron-
ized frequency, but not greater. On
the other hand, a saw-tooth oscillator
controlled by fiywheel synchronization
(also called automatic frequency con-
trol) has about the same fregquency
when controlled as it has free-running.
In most receivers the horizontal oscil-
lator has fiywheel sync while the verti-
cal is directly synchronized. Therefore,
in making the check mentioned, the
vertical oscillator must be specially ad-
justed to have a frequency of about
60 cycles on the raster as it does on
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The causes of interlacing (roubles, methods of

tracing them, and details on improved vertical

separator which is impervious to such troubles.

the picture, but it probably will not
be necessary to take any precautions
with regard to the horizontal oscillator.

The most convenient method of ad-
justing the vertical oscillator to a free-
running frequency of 60 cycles-per-
second is to set the wvertical hold
control for a normal picture, readjust
it so the picture rolls downward (fre-
quency higher than 60 cycles), then
turn the control back just enough to
make the picture stationary again
(frequency just 60 cycles). With the
vertical hold control adjusted, adjust
the other controls on the receiver to
obtain an unsynchronized raster and
count the scanning lines in one inch
or half an inch. Readjust the controls
to obtain a picture and count the num-
ber of lines in the same space. It may
be found that by moving the vertical
hold control very slightly the number
of lines and the spacing between them
can be changed, without causing the
picture to roll. The proper adjustment
is for the greatest number of lines,
spaced as nearly equally as possible.
If the number of lines on the picture
cannot be made twice as great as on
the raster, interlacing is not being
accomplished in the receiver and the
experiment should be repeated on an-
other set.

The reason for twice as many lines
appearing on the picture is that the
horizontal and vertical frequencies are
maintained in the ratio of 262.5 to 1,
so that the lines of each field are
scanned half-way between those of the
previous field and the last two fields
scanned are visible simultaneously at
any given time. On the raster there
is nothing to keep the two frequencies
in exactly that ratio, but there will be
a tendency for the vertical oscillator
to be triggered at the end of a line
on every field by a horizontal retrace
pulse coupled to the vertical circuit.
The ratio between the two frequencies
will, therefore, be a whole number,
each field being scanned over the pre-
vious one, and only the last field
scanned will be visible at one time.

If the interlacing is not perfect, that
is, the ratio of the horizontal and ver-
tical frequencies is not always 262.5
to 1 and the fields are alternately
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longer and shorter than normal, lines
in one field will be shifted up or down
with respect to the lines in the other
field. Instead of the spaces between
lines being equal, they will be alter-
nately large and small. In an extreme
case, complete loss of interlacing, the
fields are alternately longer and short-
er than normal by a sufficient amount
to cause the lines of one field to be
superimposed upon the other.

If the scanning lines are not equally
spaced, but overlap more or less, there
is obviously a loss of vertical resolu-
tion. There are fewer separate horizon-
tal lines, so fewer changes in bright-
ness are possible from top to bottom of
the picture. It is less obvious, but
equally true, that imperfect interlac-
ing may cause a loss of horizontal reso-
lution. This may be seen by considering
what would happen in the special case
where a dark spot followed by a bright
one along a line in one field were di-
rectly above a bright spot followed by
a dark one along a line in the other
field. If the two lines became superim-
posed, a line would result in which the
two spots were each a combination of
bright and dark spots, that is, the two
spots would be of about the same
brightness, so that both of the original
brightness changes along the individ-
ual lines would be lost.

Imperfeet Interlacing

Many things can disturb the syn-
chronizing of the vertical oscillator,
such as: misadjustment of the vertical
hold control; faulty components or
improper applied d.c. voltages in the
vertical oscillator circuit changing the
free-running frequency so much that
it cannot be corrected by the hold con-
trol; distortion of the video signal be-
fore sync separation by overloading
in an amplifier stage causing clipping
and reduction of sync pulse amplitude,
or by loss of low frequencies so that
the vertical oscillator can be triggered
by the blanking pulse instead of the
synchronizing signal; hum due to
heater-cathode leakage in a vertical
defiection, synec, or video channel tube,
or to insufficient power supply filter-
ing; picture signal interference due to
a fault in the sync separator over-
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loading in the video channel, or coup-
ling between sections of the receiver
through the power supply or by stray
fields; noise interference due to a fault
in the sync limiter or vertical separator
circuits, or unwanted coupling; hori-
zontal sync interference due to fault
in vertical separator, or unwanted
coupling; horizontal deflection signal
interference due to coupling through
the low voltage power supply, by stray
fields, or in the case of receivers in
which the vertical oscillator plate volt-
age is obtained from the damper tube,
by signal coupling between the two
tubes through the d.c. wiring; audio
interference due to unwanted coupling
or microphonics, that is, vibration of
a microphonic tube or other component
in the vertical deflection of sync chan-
nel by sound waves from the speaker;
and finally, weak signal, which is not
a cause in itself, but may allow any
of the other factors mentioned to have
a more noticeable effect than they
would have in the presence of a nor-
mal signal. The specific type of vertical
synchronizing fault, loss of interlacing,
however, can be caused only by inter-
ference from horizontal synchronizing
or deflection signals, although a slight
amount of such interference may pro-
duce a more noticeable effect when
the vertical synchronizing signal is
weak or clipped or the vertical hold
control is misadjusted.

Tracing Path Interference

General loss of vertical synchroniz-
ing may often be corrected by such
simple means as tube substitution, but
the quickest method of correcting im-
perfect interlacing begins with finding
the path of the interference into the
vertical oscillator, using an oscillo-
scope. The sync pulse input to the os-
cillator may be observed with the
receiver tuned to a station, but with
the vertical oscillator disabled so that
pulses produced by it will not confuse
the oscilloscope pattern. If horizontal
sync interference is seen as a ripple on
the vertical sync pulse, it would of
course indicate trouble in the integra-
tor or other vertical separator.

Next, the plate voltage of the verti-
cal oscillator can be examined, with
the oscillator disabled, for the pres-
ence of horizontal signals, with and
without a station tuned in, and with
and without the horizontal circuits
operating, to determine whether the
interference is due to horizontal syn-
chronizing or deflection signals. When
the source of the interference has been
determined, the appropriate compo-
nents can be checked.

Integrator Circuits

In some makes and models of tele-
vision receivers, imperfect interlacing
is found which cannot be corrected by
any ordinary servicing operation. The
cause may be a slight amount of stray
coupling or coupling through the pow-
er supply or damper, with its effect
magnified by the fundamental defect
of the integrator as a vertical sync
separator.

An integrator is a low pass filter
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with a cut-off frequency somewhere
between 60 and 15,750 cycles, so as
to pass the vertical sync signals, and
reject the horizontal. However, no
filter has a perfectly sharp cut-off, so
that one which reduces signals of
15,750 cycles almost to zero will also
reduce those of 60 cycles somewhat.
Furthermore, the vertical signal, being
a pulse, contains high harmonics of
60 cycles which will be attenuated
even more than the fundamental, so
the shape of the output will be differ-
ent from that of the input. The best
compromise between rejection of the
horizontal signal and retention of the
shape of the vertical is obtained with
a sharp cut-off filter, so most receivers
use a three-stage RC filter. More
stages of shorter time constant would
give the same size vertical pulse with
better shape and less horizontal inter-
ference, but three stages is the usual
limit. At any rate, reducing the amount
of horizontal interference applied to
the vertical oscillator grid will not
reduce the effect of horizontal inter-
ference entering the vertical circuit by
other paths, and no integrator can
produce an output pulse as sharp as
the input.

Since the output voltage of the in-
tegrator does not change very rapidly,
the voltage applied to the wvertical
oscillator grid is about the same value
for a considerable period of time before
and after the exact instant of trigger-
ing. Triggering takes place when the
bias and sync signal combined become
less negative than cut-off bias for the
tube used and the plate voltage ap-
plied. If the required cut-off bias was
changed slightly, the time of triggering
could be changed considerably. This
would occur if the vertical oscillator
plate voltage was changed by a pulse
from the horizontal section. On one
field a horizontal pulse would come
at the beginning of the vertical sync
pulse, on the other it would be a half
line after the beginning of the vertical
pulse.

Fig. 1 shows the effect on vertical
synchronizing of irregularities at the
grid and plate. Fig. 1A is a conven-
tional waveshape of grid voltage on the
discharge tube. Fig. 1B is an enlarge-
ment of the part of the cycle in a
circle, around the time of triggering,
showing the effect of a variation in
the amplitude of the sync pulse. Fig.
1C shows the effect of ripple on the
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Fig. 1. Grid voltage waveforms in saw-tooth
oscillators. See text for complete details.

sync pulse, due to horizontal sync
pulses, the solid and dashed lines rep-
resenting two successive fields. Fig. 1D
shows the effect of ripple in the plate
voltage due to horizontal pulses,
changing the cut-off bias of the tube.

Accuracy of vertical synchronization
with an integrator can be improved by
the use of an effective sync pulse lim-
iter before it and by thorough decoup-
ling of the vertical oscillator from its
plate voltage supply and careful place-
ment of parts and wiring. If all prac-
tical means along these lines prove
insufficient, it may be necessary to re-
place the integrator by another type
of vertical sync separator. It is not a
part of ordinary servicing to redesign
a receiver, because such work is sel-
dom necessary and usually not worth-
while financially. Improvement of a
receiver, of course, should not be un-
dertaken by anyone not competent to
restore it to the point where its per-
formance is the best possible within
the limits of its design. However, im-
provements in receivers may be made
by competent technicians under appro-
priate circumstances and several cir-

(Continued on page 152)

Fig. 2. The vertical deflection circuit used in the Radio Craftsmen Model RC-100.
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The AM receiver with its
self-contained power supply.

Designed specifically for reception of high quality musical
programs—this receiver is a conventional superheterodyne
employing two separate i.f. channels. One ckannel has high
gain and good selectivity for distant stations while the
other has low gain and broad tuning for loecal reception.

NUMBER of characteristics

are desirable in broadcast band

- receiving equipment designed

to be used primarily for the reception

of high quality musical programs.

Among the most important of these is
the ability of the equipment to accu-
rately reproduce the full range of
audio frequencies present in the trans-
mitted signal. Similarly, unwanted dis-
tortions of the audio envelope should
not be introduced in the high fre-
quency or detector portions of the
receiver. Of like importance is the abil-
ity of the set to discriminate against
interference from stations other than
the one tuned in, the ability to reduce
static and atmospheric disturbances,
and the presence of a low noise level
inherent in the receiver’s own circuits.

The audio frequency response of a
receiver is most frequently determined
by the selective tuned circuits of the
radio frequency and intermediate fre-
quency stages. In conventional, sharp-
ly peaked, superheterodyne receivers,
this may mean a high frequency roll-
off commencing at about one or two
thousand cycles, with consequent ad-
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verse effect in the quality of even
those broadcast stations limiting their
modulation ranges to about five thou-
sand cycles. This loss of high fre-
quency intelligence may be compen-
sated in three ways; the use of audio
equalization to restore attenuated
highs, the use of fewer tuned circuits
in the path of the signal, and the
broadening of the response of the tuned
circuits in the receiver, either by stag-
ger tuning or by lowering the effective
“@” of the coils through use of shunt-
ing resistances.

Although great interest has been
shown recently in the reduction of

Fig. 1. Selectivity curves for different
types of receivers. (A) Sharply peaked su-
perheterodyne. (B) Stagger-tuned superhet.
(C) Tuned radio frequency or trf re-
ceiver. The width of the top of the curve
determines the h.f. response of receiver.
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By
GLEN SOUTHWORTH

harmonic and other distortions to a
very low level in equipment designed
to handle audio frequencies, a similar
interest hasn’t developed in the design
of equipment for the amplification and
detection of modulated radio frequen-
cies. Probably the most important
potential sources of audio distortion
in the conventional AM receiver are
the last intermediate frequency ampli-
fier stage and the diode detector. The
combination of these two factors may
tend to produce a receiver with a dis-
tortion vs input signal level similar to
that shown in Fig. 2. At low signal
intensities the contact potential de-
veloped by a thermionic type of diode,
such as the 6H6, may cause the detec-
tor to fail to fully rectify the incom-
ing signal, with resultant distortion or
even failure to detect very weak sig-
nals. At high input signal intensities,
such as produced by local stations, the
last or even the preceding i.f. stages
may be overloaded, thus producing a
limiting action which may greatly dis-
tort the modulation envelope and re-
sult in poor audio quality.

Distortion in the tuner circuits may
occur in a variety of other ways. These
include misalignment, unwanted re-
géneration in the if. or r.f. circuits,
hum or noise modulation of the signal
by the receiver elements, and the pres-
ence of serious non-linearity in the
high frequency amplifier stages. In
addition, sometimes serious problems
may be encountered due to the use of
certain types of associated audio equip-
ment, notably power amplifiers, in
which case ultrasonic feedback may

~occur between the audio system and

the tuner input. Distortions of this
nature may be produced due to high
frequency parasitic oscillations in the
amplifier output stages (in the case of
either triodes or beam power tubes),
however it might be noted that the
455 ke. intermediate frequency of the
conventional superheterodyne may
feed through to the input of the first
stage of the audio amplifier and care
should be taken to filter out stray radio
frequency components from the ampli-
fier input.

Adjacent channel interference and
excessive noise or static can mar the
enjoyment of the program being re-
ceived, and both are closely related to
the selectivity of the receiver. Fig. 1
shows typical selectivity curves for
three different types of tuners: the
sharply peaked superheterodyne, the
stagger-tuned superheterodyne, and
the tur.f. The more selective the
receiver, the greater its ability to re-
ject unwanted adjacent signals. Simi-
larly, the greater the selectivity of the
receiver, the greater is the ratio be-
tween the response to the peak ampli-
tude of random noise compared to the
response to a continuous carrier fre-
quency. Unfortunately, both -superior
selectivity and consequent improved
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signal-to-noise ratio are accompanied
by the attenuation or loss of the higher
audio frequencies impressed upon the
carrier.

In general, the requirements of a
good receiver indicate a system with
high gain and good selectivity for the
reception of distant stations, where
interference rejection and noise reduc-
tion are of great importance, while for
the reception of local stations capable
of overriding both interference and
noise a broadly tuned receiver of low
gain is desirable in order to reproduce
the full range of modulation frequen-
cies with minimum distortion. A num-
ber of solutions to these requirements
have been devised, including superhet-
erodynes with variably selective i.f. cir-
cuits and the use of two separate
tuners, one a broad tuning t.r.f. and
the other a sharply peaked superhet-
erodyne. A simple and uncomplicated
design, favored by the author, uses a
conventional superheterodyne circuit
employing two separate intermediate
frequency channels. One of these con-
sists of four tuned i.f. coils and pro-
vides a highly selective branch of the
circuit. The other channel consists of
only two i.f. coils in combination with
a untuned amplifier stage, and the
coils of this channel may be loaded by
means of parallel resistances to pro-
vide additional broad tuning.

A circuit diagram of a two-channel
tuner is shown in the schematic and
is such that a conventional receiver
may be easily adapted, providing suf-
ficient chassis space is available for
the additional components. Alignment
procedure is relatively simple and con-
sists of placing a d.c. voltmeter across
the second detector diode load, R,
which is fed by the high selectivity
channel and adjusting the four tuned
i.f. circuits for maximum deflection of
the meter. This process aligns both
channels simultaneously and makes it
possible to switch from the high selec-
tivity channel to the low selectivity
channel without the necessity of re-
tuning the set. The alignment process
may then be completed by adjusting
the oscillator trimmer condenser for
proper high frequency tracking and
the antenna coil trimmer for correct
resonance at about 1400 kc.

A number of slight variations from
conventional practice are found in the
tuner circuit. Among these is the use
of lower than normal filament voltage
on the heater of the 6H6 dual diode
in order to reduce possible unwanted
cathode emission. The i.f. coil in the
plate circuit of the 6SA7T mixer tube
is shunted by a 75,000 ohm resistor in
order to broaden the tuning slightly
and to reduce noise and instability
which might occur in the circuit. No
automatic volume control is used in
the design for two reasons. The first
reason is that most circuits of this
nature cause the direct current re-
sistance in the amplifier grid circuits
to be on the order of several megohms
and can aggravate the tendency of the
tubes to gas up, with resultant in-

-stability. Likewise, a.v.c. voltage may

March, 1952

tend to aggravate distortion occurring
in the last i.f. amplifier stage when a
strong signal is being received and it is
generally more desirable to reduce the
effective length of the antenna than
to depend upon a.v.c. action. However,
if desired, a.v.c. voitage may be easily
obtained from the detector output of
the sharply tuned channel and applied
to the preceding stages. It should be
noted though, that this will cause a
sudden decrease in audio output from
the broadly tuned channel at the point
of exact resonance.

An alternate form of second detec-
tor, known as the “infinite impedance”
type, is illustrated. This type of detec-
tor has good characteristics and loads

the associated radio frequency circuits.

to a lesser degree than the diode de-
tector, however, it is more susceptible
to overload from strong signals and
a.v.c. voltage is not easily derived from
it. With either type of detector it was
considered desirable to use a separate
detector for each channel in order to
minimize switching complexity and
prevent possible pops or clicks which
might result from switching other por-
tions of the circuit.

In constructing the tuner, the main
precaution to be taken is to insure
good shielding and separation of cir-
cuits carrying high frequency voltages.
Leads should be kept as short as prac-
tical, and it should be noted that
ground loops are often as serious a
problem in r.f. circuitry as in audio
construction. The writer prefers to
use a separate ground system, when
practical, with the various shields con-

(Continued on page 90)
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Fig. 3. Alternate form of second detector
that may be used in the tuner circuit. Ter-
minals A, B.C. and D connect to correspond-
ing terminals shown in diagram of Fig. 4.

Fig. 4. Diagram of two-channel receiver. A loop antenna may be used in place of
antenna coil shown. Note that the 6H6 heater is operating below its normal 6.3 v.
This is done to minimize spurious cathode emission under no-signal conditions.
The 6X5 is operated at a lower heater voltage because the power transformer used
had a separate 5 volt winding. The 6X5 may be operated at 6.3 volts if desired.

u7 V.
a.c. &

Ri—15.000 ohm. V5 w. res.

R,~—75.000 ohm, V5 w. res.

R3, Rip—500,000 ohm, V5 w. res.

R—500 ohm, 2 w. res.

R-—20,000 ohm, 10 w. wirewound res.

R;—20,000 ohm, V> w. res.

R:~—50,000 ohm, V5 w, res.

Rs—5 ohm, 10 w. wirewound res.

Ry—100 ohm, V5 w. res.

Cy, Cs—Trimmer cond. (on Cs, Cy)
2, C—2-gang b.c. var. cond. to match ant. and
osc. coils

Cs, Cs, C15—100 pufd. mica cond.

C;, Cy—.05 ufd., 400 ». cond.

Cs, Co—20/20 pufd.. 450 v. elec. cond.

Cig0 C1a, Cy—.1 pifd., 400 v. cond.

AUDIO QUTPUT
TO AMPLIFIER

C1o—12 ufd., 450 v. clec. cond.

Ci5—.25 ufd., 200 ». cond.

C1;—.001 ufd., 400 v. cond.

L—Standard b.c. type antenna coil

Lo—455 ke, osc. coil

T,—455 ke, iof. trans. (input)

To—455 ke. i.f. trans. (output)

Ty—Power trans. 300-0-300 v. @ 40 ma.; 5 v.
@ 0.6 amp; 6.3 v. @ 1.2 amps.

S1—S.p.s.t. sw,

Sq—s.p.d.l. SW.

RFC\—2.5 mhy. r.f. choke

CH—20 hy., 50 ma. filter choke

Vi—6SA47 tube

Vi, Vi—6SK7 tube

Va—6X5 tube

V.—6HG6 tube

www americanradiohistorv com

67



www.americanradiohistory.com

RABLE

ACTORY

By
ERWIN LEVEY

Petails on a saturable reactor that can be quickly

assembled nsing two standard power transfiormers.

P NHE operating principles of sat-
urable reactors have been known
- - for quite a long time, but it is
only within the past few years that
these units have come into general use.
Considering the reactor’s versatility,
the number of ways in which it can be
used is almost unlimited. Basically it
is a magnetic device which functions
as a variable inductance. It has a d.c.
winding which is used for control and
an a.c. winding which is connected in
series with the load to be controlled.
There is no direct connection between
the two circuits, the only linkage is
through the magnetic properties of the
core on which they are both wound.

Operation is based on the phenom-
enon that the permeability of a mag-
netic material is not constant. It varies
with the strength of the magnetizing
force applied. Since the inductance of
a coil is directly proportional to the
permeability of its core material, it
also will vary. When the d.c. control
current is zero the permeability of the
core is extremely high, therefore the
inductance of the a.c. coils is large.
Since they are connected in series with
the load the load current is extremely
low. As the d.c. control current is in-
creased the magnetizing force through
the core is increased. This causes the
permeability and therefore the induct-
ance of the a.c. coils to decrease.
This, in turn, means that the load cur-
rent will also increase.

As the d.c. current increases further
the inductance is proportionately de-
creased with a corresponding increase
in load current. When the core is fully
saturated with full d.c. current the in-
ductance of the a.c. coils is minimum.
Therefore it can be seen that the con-
trol effect is secured by means of d.c.
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core saturation. Since the d.c. power
required for control is less than-the
a.c. power used in the load circuit the
unit has a certain amount of gain or
amplification.

Physically a saturable reactor has
the same general type of construction
as a transformer although several dif-
ferent types of core arrangements are
possible. The one described here is ex-
tremely simple and is assembled by
using only two standard transformers.

Fig. 5 is a photograph of a unit which
was assembled breadboard style for
ease of construction. The two small
transformers on the left are used as
the saturable reactor, the small motor
being the controlled unit. The chassis
on the right is the variable d.c. power

Fig. 1. Terminal connections of saturable re-
actor using two separate transformer cores.
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supply used for control purposes. Fig.
4 gives a close-up of the reactor unit
alone, from which it can be seen that
the transformer windings are con-
nected to a screw-type terminal strip.
This procedure facilitates connections
and requires only a screwdriver for as-
sembly.

Before proceeding further, several
terms which identify multiple coil con-
nections will be explained in order to
clarify the main explanation to follow.
In a “series-aiding” connection tweg
coils are connected together so that
their relative winding directions are
the same. The net result is that the
voltage induced in each is in the same
direction, while the total terminal volt-
age equals the sum of the two indi-
vidual voltages. In a “series-opposing”
connection the two coils are connected
so that the relative winding directions
are opposite, producing voltages in op-
posite directions. Here the total ter-
minal voltage is equal to the difference
of the two individual voltages. It is
important to note that these relative
winding directions are given from an
electrical viewpoint, and not in terms
of the actual physical windings as they
are placed on the core.

Terminals of similar polarity or
winding direction are indicated by
means of an X. This end is called the
“start,” the other end is the “finish.”
The conventions that will be used
throughout this article are illustrated
in Fig. 3, which also shows the proper
type of parallel connection. To avoid
confusion they are defined specifically
at this point.

As pointed out earlier in the article
several different types of core arrange-
ments are possible. The one which will
be explained here as the basis for the
unit to be constructed is the simplest
type from an experimental viewpoint.
A schematic of the unit is shown in
Fig. 1.

Two separate, identical cores are
used, each having a d.c. and an a.c.
winding. Both a.c. windings are identi-
cal, so are both d.c. windings. How-
ever, the d.c. windings differ in phys-
ical characteristics from the a.c. wind~
ings. Since each d.c. coil is on a core
with an a.c. winding there will be an
a.c. voltage induced in the d.c. windings
due to transformer action. Now, if the
two d.c. coils are connected in Series-
opposing, the a.c. voltage induced in
each will cancel, as a result of their
being equal in magnitude but opposite
in polarity. This is the only permissi-
ble connection for the d.c. coils. But
the series-aiding connection for the
a.c. coils, as shown in the diagram, is
only one of the possible connections for
them. The unit to be described here is
based on this type of arrangement, as
explained before.

For this purpose, two identical 40
ma. power transformers were used,
each having the following windings:
primary (117 v.), high voltage (480 v.),
5 v. filament, and 6.3 v. fllament. All
the secondaries had center taps but
they were taped up since they were
not used. Actually, for the construc-
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tion of a simple unit only the primary
and high voltage windings are needed
but the low voltage windings can be
used to show some further interesting
control possibilities. The primary is
used as the a.c. coil and the high volt-
age winding as the d.c. coil.

Once the transformers and terminal
strips have been mounted the windings
are connected in the following order:
primary, high voltage, 6.3 v. filament,
and 5 v. filament. The order is the
same for each transformer. At this
point actual physical order of the two
leads of a particular winding do not
matter.

The next and most important step is
to properly phase all the windings, that
is, to determine their winding direc-
tions with respect to the primary as
the standard. The procedure will be
explained first for transformer #1 sep-
arately. Since the primary is used as
the starting point the connection to the
first terminal is called the start, the
second connection, the finish.

Connect the finish of the primary to
the high voltage lead immediately ad-
jacent to it. Then connect the primary
leads to 117 volts and read the voltage
appearing across the two coils which
are now in series. If the reading is the
sum of the two individual voltages the
coils are connected in series-aiding, this
being the condition desired and indicat-
ing that the high voltage leads are in
the proper physical order. On the other
hand, if the difference of the two volt-
ages is indicated, the connection is
series-opposing. If this is the case, re-
verse the positions of the high voltage
leads and repeat the test. The reading
will then indicate a series-aiding con-
neclion. For each set of winding leads,
the first one in physical order should
be the start; the second, the finish. If
low voltage windings are present re-
peat the procedure exactly as described
using the primary and each winding
individually. The complete procedure
should be repeated step-by-step for the
windings of transformer #2.

The purpose of this test can be seen
by referring to the schematic diagram
in. Fig. 2. The windings are laid out in
standard order to facilitate the actual
interconnection of the units as a sat-
urable reactor. This is the most cru-
cial step in the whole procedure and a

Fig. 4. Close-up of reactor.
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Two small transformers are used.

double check should be made to make
sure that no errors exist. Otherwise
the unit will either operate improperly
or not at all.

As explained previously, the d.c. coils
(high voltage windings) must be con-
nected in series-opposing. Following
the original definition this is done by
connecting the finish of high voltage
#1 to the finish of high voltage #2.
The d.c. voltage source is then con-
nected to the two remaining leads,
which are the start of high voltage #1
and high voltage #2. In this simple
arrangement the unit is not polarity
sensitive, that is, the positive lead
could be connected to either end. How-
ever, to keep a standard procedure
(necessary for later arrangements),
start high voltage #1 will be desig-
nated the plus terminal and start high
voltage #2 the negative terminal.
Next, the two a.c. coils (primaries) are
to be connected in series-aiding. There-
fore connect finish of primary #1 to
start of primary #2. These coils are
then connected in series with the load
to be controlled. The actual schematic
of this set-up is shown in Fig. 6A.

At this point it is necessary to de-
termine the range of the unit. The
size of the wire in the primary wind-
ings (a.c. coils) is determined by the
power (actually current) used under
actual load conditions for which the
transformer was originally designed.
This is done in the following manner:
Total secondary power equals power
of each individual winding.

HV—480 v. x .04 amps....... 19.20 watts
6.3 v.—6.3 v. x 2 amps...... 12.6 watts
5 v.—5 v.x2 amps...... 10 watts

Total 41.8 watts

The assumption will be made that this
is the same as the input power. This
is not exactly true in the case of an
actual transformer but it is found that
the assumption is close enough to give
an idea of the range, which is all that
is necessary. Thus it is shown that
40 watts is the limit due to the phys-
ical properties of the unit. The actual
amount of power that can be controlled
is somewhat less, approximately 30
watts. From experimental results it
was found that the d.c. current neces-
sary for complete control when the high
voltage windings are used as the d.c.
coils was equal to the current rating of
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Fig. 2. Transformer winding connections.
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Fig. 3. Coil connections. (A) series-aid-
ing, (B) series-opposing, and {(C) parallel.

the high voltage windings plus 109 of
that amount, in this particular case, 44
ma. The unit used for control was a
regular variable power supply rated at
300 volts with no load. It is best to use a
(Continued on page 150)

Fig. 5. Breadboard assembly of saturable reactor motor control.
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window of Mac’s Radio Service

Shop at the big fat snowflakes
just starting to drift down from the
dark sky overhead.

“Is this winter going to last for-
ever ?”" he asked morosely as he walked
back into the service department. “I
don’t think I ever had such a bad at-
tack of winter willies before.”

Mac glanced up questioningly from
the TV chassis on which he was work-
ing and then said quickly, “Know ex-
actly how you feel, Red, for I feel the
same way myself. Guess we need a
little vacation of some kind.”

“TI've got proof I need a vacation,”
Barney said with a ghost of his old
grin. “The other morning I was using
a test pattern to adjust the focus on a
TV set when suddenly the pattern was
cut off and a program started in which
Dagmar was a visiting celebrity. For
a few minutes I was actually mad be-
cause the test pattern had disap-
peared! Now any old time a red-
blooded American boy like me would
rather look at the curves of a test
pattern than those of Dagmar—well,
there can be no doubt but that he
needs a vacation from service work!”

“You are so right!”’ Mac agreed with
a chuckle. “We really have been hit-
ting the ball pretty hard here in the
shop this past six months; but I do
not think the amount of work we have
been doing is altogether to blame for
this sudden I'm-fed-up-to-here feeling
that we both have. Part of the trouble
comes from the way we have been
working. When you first started here,
we did a lot of talking as we worked
because I was trying to teach you as
much as I could as we went along.
Then you reached the point where I
wanted you to gain self-confidence by

) ]ARNEY stood looking out of the
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licking the problems all by yourself,
and we quit talking. Whole hours go
by now without our saying a word to
each other.”

“I know it,” Barney quickly replied,
“and it is not near as much fun as it
used to be. I'm gaining self-confidence,
all right, but I certainly miss talking
over the sets with you and having you
give me heck for overlooking some-
thing that is obvious or giving me a
pat on the back when I pull a bright
one.”

“I miss our chatter, too,” Mac con-
fessed; “and I can tell you now that
you would be astonished if you knew
how often your prying questions prod-
ded me into seeing what was wrong
with the set when my mind was a
complete blank just before your ques-
tion nudged me in the right direction.”

“Well okay then!” Barney ex-
claimed. “Let’s stop ‘holding Quaker
meeting’ and go back to the good old
days. You can start right now by
telling me what makes this set whistle
so loudly on 910 kilocycles. It works
all OK on the rest of the band, but it
makes so much fuss on the University
station on that one frequency that you
can’t listen to it.”

Mac flipped over the complaint card
attached to the set and glanced at it.
“Hm-m-m,” he hm-m-med, “says here
the customer never noticed the trou-
ble until after he had the phono jack
installed on the back. Does that tell
you anything, Sherlock ?”’

Barney looked as blank as Laurie
Anders of “The Wide Open Spaces”
fame.

“What’s half of 910?” Mac asked.

“455, but what’s that—say, that's
about the i.f. frequency.”

“And the phono jack is probably
connected across the volume control,
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which, in turn, is connected %o the
diode plate circuit of the second de-
tector. At the same time the jack is
very near the loop antenna that is
resonated to whatever station is being
received. When we tune to 910 kc.,
the strong field about the loop is con-
nected through the lead from the jack
directly to the diode plate circuit.
Here it mixes with the second har-
monic of the if. frequency and pro-
duces the strong heterodyne whistle as
the two slightly-different frequencies
are combined by the rectifying action
of the diode. The process is exactly
the same as is used when you employ
a beat frequency oscillator for receiv-
ing c.w. stations, except in that case
the b.f.o. is fixed-tuned to about the i.f.
fundamental frequency and is loosely
coupled to the diode circuit so that it
produces a whistle on every station
received.”

“That’s the cause; what’s the cure?”
Barney wanted to know.

“There are several different ways
you can go at correcting the trouble.
The main thing is to reduce the cou-
pling between the loop antenna and
the second detector diode plate circuit.
An r.f. choke in the lead from the
phono jack to the volume control
would do this, or you might try shield-
ing this lead and moving the jack
down into the corner of the back cover
so it will be as far as possible from
the field of the loop. In general, if
you want to avoid birdies in the set, it
is a good idea to avoid increasing the
possibility of direct pickup by any cir-
cuit carrying the i.f. frequency. That’s
what the person who installed the
phono jack forgot when he tied that
long lead to the bottom of the second-
ary of the i.f. output transformer. He
would have gotten away with it,
though, if we had not had a strong
station on approximately twice the if.
frequency.”

Barney soon had the jack moved and
the lead from it to the hot side of the
volume control shielded. This cured
the trouble completely.

“And now you may return my help
—if you can,” Mac told him. “See if
you have any bright suggestions about
this little a.c.-d.c. puzzler., When I
first turn it on, it plays with good vol-
ume and has good sensitivity; but after
it runs a few minutes, the volume
slowly dies away, and the only station
I can pick up is the local one. 1
checked the tubes the first thing, and
they are all right. Plate and screen
voltages stay right up close to the rec-
ommended values.
ume is far too gradual for it to be
condenser trouble.”

“Did you check the filament volt-
ages?” Barney asked with a smug
look.

“No, but the filament current seems
to be about normal as near as I can
see by looking at the brightness of the
50B5.”

Barney switched off the bench
lights and looked closely at the set.
Then he switched the lights back on.

(Continued on page 132)
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© ™YLAVIO Serrano, Brazil, airmails

{ this data about prospective new
high-powered transmitters for
certain countries:

“Radio Tupi, Rio de Janeiro, Brazil,
has purchased a 100 kw. short-wave
transmitter from Brown-Boveri, a
Swiss manufacturer. This transmitter
will be ready in late 1952 and will be
the world’s most powerful ‘commer-
cial’ short-wave station; it is Model
SK-51-A3. Both r.f. and modulator
stages will use a push-pull Brown-
Boveri type ATW-50-1 and have a
spare tube which is placed in the cir-
cuit automatically when a failure oc-
curs. The transmitter can operate
from 6 to 22 mc. and also can be oper-
ated with 10 kw. output during an
emergency. Tentative channel for
Radio Tupi is 6.200.

“Representatives of the Swiss firm in
Rio de Janeiro inform me that a simi-
lar transmitter is already installed in
Yugoslavia and will begin operations
shortly. Belgium has two such trans-
mitters under installation for the In-
stitute Nationale de Radiodiffusion
which probably will be ready in mid-
1952.”

The two new 100 kw. short-wave
transmitiers of Radio Sweden at
Horby should be in regular operation
by this time carrying programs from
Stockholm.

According to a World Radio Hand-
book Bulletin, Italy should now be
using a short-wave transmitter located
at Palermo on a channel of 6.260; a
channel of 3.930 for a Rome transmit-
ter, and 5.980 for a Milan station.
From April 1, the National Program of
Radio Italiunca is to be radiated from
a short-wave transmitter at Caltanis-
setta on 6.240.

YOUR ISW DEPARTMENT editor
will welcome further news about forth-
coming transmitters.—KRB.

Ed ES &
Radio Club Notes

England—The International Short
Wave Club, London, has just concluded
its annual DX Contest for listeners to
(1) the short-wave broadcast bands
and (2) the amateur bands. Results
of the competition will be announced
in the May issue of the club’s bulletin.
Last year’s awards went to all parts
of the world, according to Arthur E.
Bear, secretary of ISWC.

The International Short Wave
League, London, is now an independent
organizalion and no longer has any
connection with Short Wave News,

March, 1952

London. Headquarters of ISWL now
is 123, Starla Road, Chatham, Kent,
England; QSL Bureau is at 86, Bar-
renger Road, London, N. 10, England.
Is publishing its own monthly bulletin
called “Monitor.” (Short Wave News,
London)

USA—The Universal Radio DX Club
recently observed its 18th anniversary.
This is one of the few short-wave clubs
that issues a short-wave log regularly.
The winter edition (which goes to
members only) was compiled by Wel-
don Wilson. Short-wave editor of
URDXC is Donald C. Gross; ham band
editor is Ralph W. Kastner; the certifi-
cate and award section of URDXC’s
bulletin “Universalite” is compiled by
Don Martinez; president of the club is
Charles Norton; QRA of URDXC is
21446 Birch Street, Hayward, Calif.

Harold Buchart, Box 76, Piketon,
Ohio, president of the new club
USWLW says that organization now
has 40 members; wants more. Don
Alexander, 1136 North 10th Street,
Abilene, Texas, has been named short-
wave editor and the club has started a
monthly bulletin. A Canadian Chap-

(Note: Unless otherwize indicated. all time is
expresse d in American EST: add 3 hours for GCT.
“\Ie\\s refers to newscasts in the English lan-

. In order to avoid confusion, the 24 hour

s been used in designating he {imes of

s, The hours from midnight until noon

are shown as 0000 to 1200 while from 1 p.m. to
midnight are shown as 1300 to 2400.)

The ~ymb01 “V following a listed frequency
indicates “‘varying.” The station may oper: ate
cither above or below the frequency given., A"
means frequency is approximate.

ter is being organized with John Im-

pey as director. The club is making

plans to award three trophies for out-

standing efforts in the world of short-

wave listening. Has its first DX Con-

test slated for the latter part of March.
& * *

This Montht’s Schedules

Andorra — Radio  Andorra, 5.990.
noted 1750 with identification by wom-
an as “Aqui Radio Andorra,” followed
by semi-classical music. (Machwart,
Mich.) Noted in England 1030 with an-
nouncements in French, Spanish.
(Pearce)

Anglo-Egyptian Sudan—~Radio Om-
durman is using 9.737 in its “early
morning”’ transmission in Arabic 2315-
2345; stringed instrument is used as
interval signal; still uses 17.94 in Ara-
bic weekdays; Fridays has English on
1794 at 1230-1300. (Ridgeway, South
Africa) The English session is likely
also carried over 9.737—KRB.

Angola—Radio Clube do Cuanza-Sul,
CR6RP, Redondo, is on the air daily
0600-0745, 1230-1445 on 7.806, accord-
ing to verification; power is 0.25 kw.
(Radio Sweden) Radio Clube do Ben-
guela, CR6RB, is again using its 9.163
channel with good signal in South
Africa 1230-1630 closedown (Sundays
to only 1430). (Ridgeway)

Radio Clube do Angola, 11.865A.
Luanda, noted 1445: announces two
channels. (Pearce, England) This one
is still good signal in Conn. to 1530

(Continued on page 107)

This atiractive Listening Post belongs to John C. Catch, South Shields, Durham,

England. Equipment includes a “Commander”

receiver. a tape recorder, and a

frequency measuring device, John is a reqular contributor to the ISW Department.
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By
DAVID FIDELMAN

Parvt 7.

networks and corrective circuits as used

in high quality sound reproducing systems.

7 NHE most widely accepted crite-

rion of performance in the design
- - and setup of sound reproducing
systems is that the reproduction sound
exactly the same as the original pro-
gram material. However, this does not
mean that the signal at all points in
the system must correspond exactly
with the original sound—it means only
that the sound reaching the listener’s
ear from the loudspeaker should re-
produce accurately the sound reaching
the microphone from the original
source. The proper application of this
principle has caused considerable con-
fusion in the field of sound reproduc-
tion, and its meaning should be clearly
understood by anyone who is designing
or setting up any sound reproducing
system.

There is no necessity for making the
signal at all points in the system re-
produce exactly with the original
sound, provided that any alterations
which are made in the signal are cor-
rected before they reach the ear from
the loudspeaker. In fact, the limita-
tions of practical recording, transmis-
sion, and reproduction systems make
it almost imperative that certain
changes be made in the signal in order
to obtain the best quality of reproduc-
tion. These limitations are related pri-
marily to questions of noise level and
dynamic range. The actual dynamic
range of orchestral music is approxi-
mately 75 db, which cannot be repro-
duced by modern equipment — espe-
cially when phonograph records are
included in the system. The major fac-
tor which prevents the reproducing
system from attaining the required dy-
namic range is the inherent noise level
of the system, which is considered to
be good if it is more than —60 db be-
low full output, while —50 db is con-
sidered acceptable. Therefore, as might
be expected, most of the changes which
are made in the signal are intended to
reduce the noise level.

This article will discuss the various
methods which can be used to reduce
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A discussion of andio frequency

the noise level and increase the dy-
namic range of the reproduced sound.
These methods include the use of tone
controls and equalizers, volume com-
pressors and expanders, and various
types of noise suppressors. The funda-
mental principles of operation will be
described, with a discussion of the im-
portant factors which must be kept in
mind for their proper use and to pre-
vent their misuse, and a number of
basic practical circuits which can
be included in the reproducing system.

The use of tone controls for reduc-
tion of noise depends upon the fact

Fig. 1. Use of pre-emphasis to reduce re-
production noise. Curve A is most prob-
able distribution of frequency components
in music at high levels. B is frequency
spectrum of random noise. C is FM pre-
emphasis characteristic. D is NAB re-
cording characteristic and E is reproduced
noise when the proper de-emphasis char-
acteristic is used in the playback channel.
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An installation where the rec-
ord changer and preamp con-
trol circuit are mounted in a
table and connected to other
units in the system by a cable.

that the noise is not dependent upon
frequency in quite the same way that
the ear perceives speech and music as
a function of frequency. Sound is
heard by the ear in a logarithmic man-
ner—with respect to frequency as well
as volume. The logarithmic frequency
response of the ear may be illustrated
by the use of the term octave to de-
note a frequency range of 2:1 regard-
less of the absolute frequency, and
musical scales are always written in
terms of octaves from a particular ref-
erence frequency. The noise, on the
other hand, is generally a direct func-
tion of frequency. Therefore, since an
octave at higher frequencies covers a
greater absolute frequency range than
an octave at lower frequencies, the ef-
fects of noise are relatively more im-
portant at high frequencies than at
low frequencies.

This property of noise is realized in-
stinctively by those people who listen
to their phonograph records with the
tone controls set to decrease the high-
frequency response and thereby re-
duce the record scratch. This method
of reducing the record noise is not a
desirable one, since the higher fre-
quencies are lost from the reproduced
sound, but to these listeners the effects
of the noise are more objectionable
than the loss of high frequencies.

However, even without reducing
the high-frequency range of the sys-
tem it is possible, because of the dif-
ferent frequency characteristics of the
noise and of the reproduced sound, to
reduce the reproduced noise level by
the use of pre-emphasis. The relative
frequency distribution of sound energy
in orchestral music is shown in curve
A of Fig. 1. This curve shows that
there is considerably less sound energy
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at the higher frequencies than at the
lower. Curve B shows the sound spec-
trum of a random noise plotted to the
same frequency scale (and at an ar-
bitrary 0 db level), and shows its rel-
atively greater effect at the higher fre-
quencies. It must be noted that such
noise is generally introduced into the
signal after the sound has been trans-
mitted or recorded. Therefore, the
most basic and simplest method of re-
ducing the reproduced noise level is to
increase the amplitude of the high fre-
quencies in the channel before record-
ing (that is, before the introduction of
the noise), and then to decrease the
high-frequency level by the corre-
sponding amount in playback (which
is after the introduction of the noise).
The net effect is to decrease the noise
level by the amount the high fre-
quencies have been pre-emphasized.

This system of pre-emphasis is in use
in FM broadcasting, and accounts for
a considerable amount of the noise su-
periority of FM over AM. If pre-em-
phasis were used in AM broadcasting,
the received signal would contain a
much lower noise component than it
does with the present method. The
technique of pre-emphasis is also used
in disc and tape recording to reduce
the effects of playback noise. The fre-
quency response curve which is used
to achieve this effect in FM broadcast-
ing is shown in curve C of Fig. 1, and
the standard NAB recording curve is
shown as D. (In the curve used for
recording, the drop at the low-fre-
quency end is necessary because of the
practical limitations on the amplitude
of motion of the recording stylus.) The
effective decrease in noise level by the
use of this technique in recording is
shown by curve ¥ in Fig. 1.

The basic methods of obtaining the
{requency-response curves required for
pre-emphasis and de-emphasis make
use of RC, RL, and RLC circuits. The
circuits which are of most interest to
the audio experimenter are those for
de-emphasis in playback, and these
usually make use of simple RC net-
works to obtain the required curves.
The basic RC tone control and equal-
izer circuits are shown in Fig. 2. They
depend for their operation upon the
fact that a resistance is constant inde-
pendent of frequency, while the react-
ance of a condenser decreases as the
frequency increases. Thus, in the sim-
ple series attenuator shown in Fig. 2,
when the two impedances are pure re-
sistances the output level does not
change with frequency, remaining a
constant percentage of the input volt-
age. However, when either of the two
impedances is a capacity the output
level will change with frequency—in-
creasing at the higher frequencies to
give treble boost when the series im-
pedance is a capacity, and increasing
at the lower frequencies to give bass
boost when the shunt impedance is a
capacity.

The general frequency correction
circuit, which can be used as a basis
for the practical design of all types of
equalizers with a constant voltage in-
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FREQUENCY —
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Fig. 2. Basic RC tone control and equalizer circuits for three different conditions.

put, is shown in Fig. 3. Some of the
most useful tone control circuits based
upon this general circuit are also
shown in Fig. 3, together with typical
frequency response curves which are
obtained. It can readily be seen how
the variation of capacitive reactance
with frequency (that is, becoming very
large at low frequencies, and very
small at high frequencies), results in
the indicated response. Circuits very
similar to those shown are used in the
majority of sound systems.

In many cases the pre-emphasis
curves in recording and the de-em-
phasis curves in playback may not al-
ways be properly matched to one an-
other, and in the resulting reproduced
sound either the high frequencies or
the low frequencies may be overem-
phazised or underemphasized. An ad-
justable equalizer or tone-control net-
work should be included in the repro-
duction channel to provide for fre-
quency-response correction when the
reproduced sound does not have the

Fig. 3. RC tone control and egqualizer circuits including suitable parts values.
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proper balance between high fre-
quencies and low frequencies. A flex-
ible tone-control circuit should have a
high-frequency control which could be
set for either boost or attenuation of
the highs, and a low-frequency control
which is capable of either boost or at-
tenuation of the lows.

The circuit of a simple network
which serves as a variable tone con-
trol is shown in Fig. 4. This network
has independent bass and treble con-
trols which are capable of giving the
range of frequency response curves
shown in C of Fig. 4. The treble
control can be adjusted over the com-
plete range of settings from 15 db
boost to 15 db attenuation at 20,000
cps, while the bass control may be set
to give from 13 db accentuation to 13
db attenuation at 50 cps. Since the
controls are continuously adjustable,
any intermediate setting between
these two extremes may be obtained—
including a flat-frequency-response
position. The principle of operation of
this circuit may be more clearly un-
derstood from the simplified circuits
shown in Fig. 4B, which show the
equivalent circuits in the maximum
bass and treble positions, and by com-
paring them with the basic tone con-
trol circuit of Fig. 3.

The circuits which have been de-
scribed are high-impedance networks
and should have a constant-voltage
input, therefore the method of their
connection into the playback circuit is
somewhat critical. For best results,
the tone control circuit should be iso-
lated by a triode amplifier stage

(such as the 6J5, %-6SN7, 1£-6SL7,
1%-12AT7, etc.), and should feed di-
rectly into the high-impedance grid of
the following stage. The method of
isolating the tone control network by
a triode amplifier stage is shown in the
circuit of Fig. 4A.

It should be kept in mind that all
equalizer networks operate on the
principle of attenuating certain fre-
quencies to give their frequency re-
sponse—since they obviously cannot
deliver a greater voltage than is ap-
plied to their input. Therefore an
equalizer which gives a 15 db bass
boost actually attenuates all frequen-
cies but the bass by 15 db, and leaves
the bass level unchanged. The usual
tone control network will thus have
an insertion loss of about 15 to 20 db
at the middle frequencies, and must
therefore be inserted in the playback
amplifier circuit at a point where this
insertion loss can be handled prop-
erly—where the level is sufficiently
high that noise will not be a problem
after the 20 db attenuation, and where
the level is still not so high the tube
overloads.

Compression and Expansion

Even with the use of pre-emphasis

techniques, an over-all noise level of

better than —60 db below full ocutput
is fairly difficult to attain. When re-
production from records or AM broad-
casting is included in the channel the
noise level will generally be consider-
ably higher—as high as —40 db below
peak signal or even more for bad rec-
ords. Since the actual dynamic range

Fig. 4. (A) Variable tone control circuit, showing method of matching into amplifier

circuit.

(B) Simplified schematics showing operation of circuit at extreme control

settings—maximum bass and maximum trebie (ieft) and minimum bass and mini-
mum treble (right). (C) Frequency response curves obtained with circuit shown in ().
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to be reproduced may be as high as 75
db, the noise level (even assuming the
—60 db figure) prevents the reproduc-
tion of this entire dynamic range of
signals. Thus, if the output is set for
maximum at the highest signal level,
the low-level signals will be lost in the
noise. Furthermore, the maximum out-
put of the system may be too loud for
comfortable listening.

To improve this condition, the sound
signal is usually monitored during re-
cording or transmission, and the gain
in the channel is adjusted to reduce
the dynamic range. This function
may be performed either manually by
an operator who watches a signal-
level meter and adjusts a gain control
to keep the signal peaks within speci-
fied limits, or automatically by elec-
tronic gain-adjusting circuits. The au-
tomatic electronic units need just be
set up properly for the particular sig-
nal being transmitted or recorded, and
then observed periodically to insure
proper operation.

The functioning of the electronic
units for automatic gain adjustment is
based upon two different principles:

(a) Volume compression in which
the channel gain is reduced in propor-
tion as the signal level increases so
that the resulting dynamic range of
the signal is the same as that of the
reproducing system. The operation of
this system is based upon approxi-
mately the same principle as that of
manual gain adjustment, in which the
operator decreases the gain for loud
signals to keep them below some speci-
fied maximum, and increases the gain
for low levels to keep them above some
specified minimum.

(b) Peak limiting in which the chan-
nel gain is adjusted to keep all low-
level signals above the noise level, and
gain control is applied only to the loud
peaks. The high levels are then trans-
mitted at their normal level as long as
they are not greater than some fixed
maximum which can be handled by the
system without excessive distortion.
Whenever the signal has a greater
amplitude, the gain is reduced enough
to bring this amplitude down to this
same maximum amplitude.

Thus, the vélume compression meth-
od decreases the dynamic range grad-
ually for signals of all levels, whereas
the peak limiting method does not af-
fect signals below the channel maxi-
mum and limits high-level peaks to
this maximum. In playback, a volume
expander circuit which performs the
inverse function may be used to re-
store the dynamic range of the origi-
nal signal. The curves in Fig. 5 illus-
trate the basic functions of these units
by showing typical curves of output
signal levels for various input levels.
If a volume expander circuit is used
with a signal which has been com-
pressed, the original dynamic range is
restored accurately; if a peak limiter
has been used in transmitting the sig-
nal, the reproduced dynamic range is
increased but the relative signal levels
are altered.

(Continued on page 116)
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For best results
use the yoke that’s tailored fo the tube

Check these features . . .

V Distributed windings of
modified '‘cosine’’ design for
sharp corner focus

‘/ Negligible pattern distortion

V Freedom from insulation
breakdown

‘/ Terminals securely mounted

V Sturdy molded housing

RCA TV z% COMPONENTS

COST NO MORE

= A i

Picture Tubes of 16" fo 21" size

Why take chances with “compromise’” yokes
when RCA “‘originals” cost no more?

Remember—RCA deflecting yokes set
the engineering standards of the field.
That’s because RCA deflecting yokes
and RCA picture tubes are designed
to work as a team. Mechanically and
electrically, RCA yokes “‘fit like a
glove”. . . work best with the picture
tubes they’re specifically designed for.

Always the leader—RCA deflecting
yokes were the first to use Ferrite cores
. . . first to use distributed windings

providing negligible barrel and pin-
cushion distortion. And ... RCA yokes
were the first to be constructed with a
molded housing of solid plastic that
affords increased insulation between
windings and core, insures high re-
sistance to humidity, and holds ter-
minal lugs firmly.

RCA yokes are best fitted to restore
original performance in the many
makes of TV receivers you service.
When a replacement is called for, play
safe . . . use the yoke that “fits the
tube.” That's RCA/!

See your local RCA Parts Distributor for “Original” RCA TV Components.

@@\ RADIO CORPORATION of AMERICA

ELECTROCHAIC COMPONENTS

Mareh, 1952
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PROOF OF THE NEW 0-7 0SCILLOSCOPE'S
OUTSTANDING PERFORMANCE

hs showing the outstand-
NEW 1952 HEATI?(E

Below ate actual, unretouched photograp
ing frequency response characteristics of t

KIT OSCXLLOSCOPE_MODEL 0-7. T )
' square wave —t0 the right a

wave as they actually appear on the screen. §

Two highly severe tests to make on anyss
scope (only the
best of scopes will
show traccs like
these) — and the
O-7 really comcs

NEW STYLE AND BEAUTY

Style )
rh):xt's ?;11;5[ modern, vet funet

b, e et o bl |
th : to A I
Calc;ixculé; 52?13‘“3 the ng:vc \?_15“1;‘“3 Note
front panel apémd CO“SfoCt‘ign A’IYP;I
over the recens cfear cover slide _he
thereby  elimi sed flange of the right
pointed copnnating sharp cdges case
aren’t "shelfxe-rs' T}}C voltmeter i_r.ld
ments — th or mounted” instrltiS ]

F ey're moved a
A 1:1?,(1]10;;:;_1 ﬁms the n%?vuic?rgpthe
e 1ally designed et

her 1952 Heathkie Cf"ég:{]lfés

A STATEMENT FRCM
CHICAGO TRANSFORMER
It is indeed gratitying to note the outstand
ing sales records you are puilding with you
Heathkits.
This sales success is readily understand
able, since we are cognizant of the high
quality standards you have established for
your component suppliers.
We at Chicago Transformer are proud that
‘our product has contributed to the recog-
nized gquality and increasing populariiy ot
Heathkits.
CHICAGO TRANSFORMER DIVISION

Essex Wire Corporation
1.S. RACINE . g
Vice-President and Sales Manager

A STATEMENT
FRO
SIMPSON ELECTRICNéO.

In choosin &
i g Sim
kit VIVM, the Hoson Meters for their Hean

RS

it % ’N »

: | i Silon SIGNED
SIMPSON ELECTRIC CO.

e

+:

HEATHKIT PRECISION RESISTORS

uired for

COLLEGES ysE HEATHKITS

Where exact resistance values are req 3 h
instrument accuracy, the Heath Co. has szrqeﬂ_ oﬁyeies o o
no effort in supplying the finest resxstcc:ilsr: a . gur §nethcqun"y areersmc_,s ot
! 4 :

manula radio, anﬂr electrical sing Heach.

able. Precision resistors as f
Continental Carbon InC. and W ilcos 1(\Zlorp.), ;
meet the Figorous JAN (Joint Agmy- ale test (‘Quipam the apsm At0tics —
5 . 1 in siz€, extremely borncau re he answer 1§ goog
have a low t€em- seed. d o

held to great

u'll find quality components 10

HCathI\-i[Sd Physics Jabengme_@l’ing’

accuracy-
Hearhkits.

13 E. 40'h ST.
NEW YORK CITY (16)
CALE, ABLAN.Y.

www americanradiohistorv com


www.americanradiohistory.com

R

soms
et o7

bt 4 batelt

Now — as a Heathkit — at @ &
price anyone can afford, an AC VTVAM.
A new kit to make possible those scisitive AC :
measurements required by audio enthufiasts, laborato-ics, and experimeators.
Here is the kit that the audio men have|been looking for. Irs tremendous range
of coverage makes possible measurements of audio amplifier frequency response
— gain or loss of audio stages — charactdristics of audio filters and attenuators —
hum investigation — and literally 2 multitude of others. Ten ranges consisting of
full scale .01, .03, .1, .3, 1, 3, 10, 30. 100, 300 volts RMS assure easy and more

accurate readings. Ten ranges on DB frovide for measurements from —52 to
+32 DB. Frequency responsc within I DB from 20 cycles to 50 KC.

The ingen ious circuitry incorporates pjrecision multiplicr resistors for accuracy.
two amplifier stages using miniature tubds. a unique bridge rectifier meter circui,
quality Simpson meter with 200 microampere movement, and a clean layout of
parts for casy wiring. A high degree of ifverse feedback provides for stability and
linearity. |

Simple operation is :1ccomplishcdi by the use of only one control, a range
switch which changes the voltage fanges in multiples of 1 and 3, and DB
ranges in steps of 10.

The instrument is extremely lcompact, cabinet size — 418" decp x
4-11/16" wide x 734" high, and| the newly designed cabinet makes this
the companion picce to the VIVIM. For audio work, this kit is a nactural.

MODEL AV-1
Shipping weight 5 lbs.

NEW ear/ie
AUDIO FREQUENCY %EFER KIT

. MODEL AF
Shipping weight 12 lbs.

.

w Feathkil
[NTERMODU ATION

A NEW H g
N cathkic Aud;
the ideal | udio Frequen i l
from ZI(I) IICIStrILI‘{]]¢,1[ for deter ng1ir1cc¥reM\§<tzu i A N Al
switch o []‘;Cc('s 0 100 KC, Set the qsd?ges . £ audio equip-
into the ; proper range — feed che o Intermodulation testing OF AW [ vy
quency froﬂlplzjltwt”mmﬂlsﬁ””d read thzlkfl;gl n‘\cn( is rapidly bcgngcr:“q & 2ud10
meter — ¢ el ¢ engine 4 =

opera o completely and more ’
PQntﬁL}}[?m}Si'\“ dependable rcIs’uIrs ¥ simple 1o re‘l(;xr:r(sﬁmﬂs the best wnYdFO :\‘;{“}:é‘:: l =
has " cw HIPSON 200 microam XD cacteristics of audio 2 g ==
These g(ijlzlgmn}yIm“kc" scales (()'117566 On;c()rér delcor(}i]iilg systems. “““gfk &!\'sr{rf'ctt‘r- 1’5 - & &

¢ scales, read in conjunee % =300, fi h "ndesirable [charactes | G . E* a
bosition sclector swirch. JUNCtion with the seven shows up lhcc)(s)cntrihutc o listening fa-j = & ¥ !

of 100, 300, 1000, 300 give full scale readings hods fail.

100,000 ¢ Y. 3000, 10,000, 30,000 . : hen all other met il B .
PAAL eydes. Convenpe ; » 20.000, and tgne whe o .rmoduldtion AN LR T X
uS\gox;cadmgs_ nlent ranges for fast and The Hcﬁg};td{gitz of (\V:’ high Xfrrf‘ = iwa
ranges xfr;:;?itqurlcg:]imfr‘;d thc] 1-3-10 ratio of 31y;;1_(§;§cis:SP¥(’30()0 cycics“;\r\fc}cz ll‘t'!fcyer((’o
: 2 ¢ 70 e N P o} c ;
vol{ ?glz‘lt m”;Cd““fﬁ‘ is high (1 x::cd{frl)dl{ c")l[lfbm““-ﬁ' conrol, T8¢ has indi. quenes BXE\L} 10-nlc or 4:1 sajios of 10“r MODEL 1M-1
HEC anywhere between 2 ~01m ) for negligible cireu; . cycles) . e an be jset up 20
3 i [ 2 ci . } . s CAn ) ,
:Ln:fjl change n signal \'olmﬁgl;gdbioov can be fed dirccrl{vc?fft(l)oﬂfiIA“FC- A signal © high frCQUTi“CL{]‘Z ratios are castly set Shipping Wt 18 Ibs
reding. In addition, inpur wave “l\w:en these limits will pot 1{[[“_ mnstrumeng ™M [CS(mg'fn,n ancl control and the in-
quency of cither sipe M shape is noc critical s ot cct the meter | by means of & vaVM An putput level 2
L;“K‘_rubc complenmont corm'orr s?xmre wave inpuc) unre will read the | strument s m;in e n\i‘\'Cd signal at the @
r ) . o nsis(s 24 i - mixed SpE
ng‘ civper, 6HG meger pllj_g of a2 65]7 amplificr and clipper, 6 i control supp ‘~C'Sh ne output ifnpedance o °
3/VRI50 voltage se reciifier, per, GV6 amplifier desired fevel with 2 er section

nd ohms. The Anabyz

2 o * regulator, ROWer supply rectifi
Construction is simple, and qualicy ¥ rectifier, and two _[housﬂ‘ vel control and l]erPef filter and
ULty components are used througho has ‘.“p}“w(i:ng the instrumen s VIVM [Oqlc ranges of 30% 10%16\15
— ut. circuits feec e o d;mcd{~ on full ﬁc'ncccssi”y voltages for Operd

read InLermo! furnishes a

a 1¢- ower supply ) .
ou WO /
[ J
A ealhlocl SQUARE WAVE

The new Heathkic Square Wave Generator Kit with its 100 KC square wave opens an entirely new
ficld of audio testing. Square wave testing over this wide range will quickly_show high and low
frequency response characteristics of circuits — permit casy adjusement of high frequency com-
pensating networks uvsed in vidio amplifiers — identify ringing in circuits — demonstrate trans-
former characteristics, etc.

The circuitry consists of a multivibrator stage, a clipping and squaring stage. and a cathode fol-
lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube
with 2 sections of LC filtering.

As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru- Shipping wt. 14 lbs.
ment to be accurately synchronized with an accurate cexternal source when extreme accuracy is r

required. |
The low impedance output is continuously variable between 0 and 25 volts and operation is $l so
simple. You'll really appreciate the wide range of this instrument, 10 cycles to 100 kilocycles —
) @

| 0 Y

continuously variable. Kit is complete with all parts and instruction manual, and is casy to build.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE
4 ROCKE .i.'r’é’.‘ﬁ“r?&?.’u ‘tore.
: NEW‘%;IR:('EISI"IY‘(IM

... BENTON HARBOR 15, MICHIGAN

o
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& New “'spot shape’’ control for spot adjustment — to give really sharp 3
focusing. y
® A total of ten tubes including CR tube and five miniatures. .
® Cascaded vertical amplifiers followed by phase splitter and balanced
push-pull deflection amplifiers
® Greatly reduced retrace time

The performance of the NEW, IMPROVED,
HEATHKIT 5” OSCILLOSCOPE KIT is truly

amazing. The O-7 not only compares favorabl
® Step attenuated — frequency compensated — cathode follower vertical £ ¥ ! Y-
input.

® Low impedance vertical gain control for minimum distortion.

® New mounting of phase splitter and deflection amplifier tubes near CR
tube base.

@ Greatly simplified wiring layout.

with equipment costing 4 and 5 times as much, but 1n many cases literal-
@ Increased frequency response — useful to 5 Mc.

ly surpasses the really expensive cquipment. The new, and carcfully en-
gincered circutt incorporates the best in electronic dcs:gn

tude of excellent features all contribute to the outstanding performance
of the new scope.

and a muldi-
The VERTICAL CHANNEL has a step attenuated, frequency com-
pensated vertical input which feeds a cathode follower stage — this

accomplishes improved frequency response,
® Dual control in vernier sweep frequency circuit — smoother acting

® Tremendous sensitivity .03V RMS per inch Vertical — .6V RMS per lnch
Horizontal.
® Positive or negative peak internal synchronization

presents a high impedance
mput, and places the vertical gain control in a low impedance circuit for
minimum distortion. Following the cathode follower stage is a twin triode
— cascaded amplificrs to contribute 1o the scope’s C\tremcly high scnsi-
tivity. Next comes a phase spliter stage which properly drives the push-

pull, hi-gain, deflection amplifiers ( whose plates are directly coupled
to the vertical deflection plates).

Y pathhcl
E \NEXPENS‘VE K\T
ELECNT\;{ON\C SWITCH

This fine tube lineup and circuitry
give a scnsmvxty of .03V per inch RMS vertical and uscful frequency
response to 5 A

The HORI?ONTAL CHANNEL consists of a triode phase split-

ter with a dual potentiometer (horizontal gain control) in its plate
and cathode circuits for smooth, proper (lnvmg of the push-pull
horizontal deflection amplifiers. As in the vertical channel, horizon-

tal deflection amplitier plates are direct coupled to the CR tube
horizontal defiection

plates (for improved frequency response).

The WIDE-RANGE SWEEP GENERATOR circuit incorporaes

4 a twin triode multivibrator stage for producing a good saw-tooth
scO\WC"FCe sweep frequency (with faster retrace ume). Has both coarse and

cce to h, con-
~aniofn i Wit

The compd at signals int® ‘hc 1nd you can
wwo dutfere o & SCOPE N n indi
nect s output ach as @

vernier Sweep frcqucncv controls.

And the scope has internal synchronization ‘which operates one
cither positive or negative peaks of the inpue signal — both high
“gn,‘\ O = casily and low voltage recufiers — Z axis modulation ( intensity modu-
ohserve both ~ of cach input 1), the laton) — new spot shapc (astigmatism) control for spot ad-
- Jual trace Gain O L B contiols 5 justment — provisions for external synchronization — vertical
Vi u{ Faln A and P*‘“h “mp\c %) a)d)\l<'( centering and horizontal centering controls.
set &¢ Y s an
b trequet - contro

switching | fine frequenes 4 for com-
(coarsc and BoE guptf‘umL b study
g (r;‘kcsr(;\é\pkl«xtuu\ or individus
parison ®

wide range focus
and an intensity control for giving plenty of trace
brilliance.

'Ihc Model O- 7 EVEN HAS GREAT NEW MECHANICAL
sial extra-wide CR tube mounting bracket -
hase is prondul 50 r}n( the vertical cascade amplifier, vertical phase
<ition contro )- distortion, P e splitter, verucal deflection amplifier, and horizonral deflection
(P%Sc the >W“C\‘ 10 SciproPer bias, boi. Mode! 5-2 unplmer <an mount near the base of the CR tube. This per-
2 - 1o 1r ampit- 11 1b%.
ing duc s of an @ ing W1
shift, CHPPIE O out trac ¢ over shipp
2 and Ov cnerato
the input re wave &
a squd
fier — @8

s
<. switches,
lm“(\cd Liq(n\t complete: ali tubes

The kY

11} other
ner and &
g led (onstruc“o“

mits close connection between the above stuges and to the
deflection plates: distributed wiring capacicy is gready re-
duced, thereby affording increased high frequency response.
The power transformer is specially designed so as to keep
its electrostatic and electromagnetic ficlds to a minimum
— also has an internal shield with external ground lead.
You'll like the complete instructions showing all details
for casily building the kit — includes pictorials. step-by-
step construction procedure, numerous sketches, schematic,
circuit description. All necessary components included —
transformer, cabinet, all tubes (including CR tube), com-
pletely punchcd and formed chassis—nothing else to buy

clear derat
pﬂ.f“ p\\\S a
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THE %eea}?sz :

MODEL V-5 i
SHIFPING WT. 5 LBS.

Features

@ New styling, — formed case for beauty.
414" deep by 4-11/16" wide by 738"

@ New truly compact size. Cabinet
high.

@ Quality 200 microamp meter.

A real beauty — you'll have only highest praise for this NEW MODEL @ New ohms battery holding clomg

VACUUM TUBE VOLTMETER. Truly a beautiful licede instrument — and clectrical contact.

it's more compact than any of our previous models. Note the new rounded @ Highest quality precision resistor; in multiplier circuit.

edges on the front panct and rear cover. The size is greatly reduced o occupy @ Calibrates on both AC and DC fér maximum accuracy.

4 minimum of space on your workbench — yer the meter remains the same @ Terrific coverage — reads from V2l to 1000V AC, V2V to 1000V DC, and

arge size with plainly marked scales.

A set of specially designed control mounting brackets permic calibration
to be performed with greatest case — also makes for case in wiring. New
battery mounting clamp holds ohms battery tightly into place, and base
spring <lip insures a good conacction to the ohms string of resistors.,

T'he circuitry employs two vacuum tubes — A duo diode operating when
AC voltage measurements are tiken, and a twin triode in the circuit at all
times. The cathode balancing circuit of the wwin triode assures sensitive
measureents, and yet offers complete protection to the meter movement.

Makes the meter burn-out proof in a properly constructed instrument.
1% precision resistors in

and spring clip — assurance of good

.1 to over 1 billion ohms resistance.
o Large, clearly marked meter sca
and
@ New styling presents attractive ar|

es indicate ohms, AC Volts, DC Volts,
DB — has zero set mark for FM alignment.
d professional appearance.

Quality components are used throughont t
the multiplier circuit—conscrvatively rated power transformer— Simpson

meter movement — excellent positive detent, smooth acting switches —

sturdy calyinet, ctc.
And you can make a tremendous range of measurements ~— [ZA'

1000V AC, 12V 1o 1000V DC, .1 o over 1 billion ohms. and DB.
Has mid-scale zero level marking for quick FM alignment. DB scale in

147
black jmm“f

red for easy identification — all other seales a sharp, <risp black for i
for casy rcxldin.gi. ) 'H‘Zlblc, .and J)L'Sscom(.s
A four position selector switch allows operator to rapidly sct the in- Con?,g:,lf'( vT 5o ‘;’Pv
ien 0 tha
e tly mu[“,,“cdt

strument for type or reading desired—positions include ACV. DCH-V,
DC—-V, and Ohms. DC-— position allows negative voltage to be
rapidly taken. Zero adjust and ohms adjust controls are conveniently
located on front pancl.

Enjoy the numerous advantages of using a VTVAM. Its high input
impedance doesn’t “load™’ circuits under test — thercfore, assures
more accurate and dependable readings in high impedance circuits
such as resistance coupled amplifiers, AVC circuits, ct¢. Note the
30.000 VDC probe kit and the RT probe kit — available at low
extra cost and specially designed for use with this instrument. With
these two probes, you can make DC voltage measurements up to
30.000V, or make RF measurements — added uscfulness to an
already highly uscful instrument.

The instruction manual is ahsolutely complete — contains a
host of figures, pictorials, schematic, detailed step-by-step instruc-
tions, and circuit description. These clear, deuiled instructions
make assembly a cinch.

And every part is included — meter, all controls, pilot light,
switches, test leads, cabinet, instruction manual, etc.

hm Gn y
Specify  pPut VTV
Probe ;i NO- 309 'R

G DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE

YOU SAVE BY ORDERIN
R0CKE INTERNATIONAL CORP, ‘m ; . ;
e ok HEATH cCcCOMPANY

... BENTON HARBOR 15, MICHIGAN
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Model 5G-6 :
Shipping Wt. 7 Ibs.

The new Heathkit Signal Generator Kit has dozens of improvements, Covers
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a
marker oscillator for TV. Output level can be conveniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HF tubes to easily handle the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator, The kit is
transformer operated and a husky selenium rectifier is used in the power supply.
All coils are precision wound and checked for calibration making only one
adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available
for external audio testing. Svsitch provided allows the oscillator to be modulated by
an external audio oscillator fer fidelity testing of receivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. It's easy and fun to build a Heathkit Model SG-6 Signal Generator.

. Model 1.
s""Ppinge;;v,' 27 Ibs

The
Trace};oiular Heathk;, Signa]
ined 135 NOW beeq co .
o | R
Speaker atHno ?ﬂ el tgs}t
Crease g it
iy o > 10 price
foHow‘s Sé;gf:églhfqualxty tracer
oS om agy,
P s}:ﬁaker ~— locares iuterenml
3 ¢s valuable
our, Iy e

Model C-2
Shipping Wt 6 lbs.

< nes of condensers
—C-Eeg:\;gru—(ipmica _— cer:xrmcr
__ clectrolytic. All connk{\srz_
scales are direct reading a_niers
quire no charts oroérz)\%)ltllpﬁﬂ). - e
Coversorﬁ{:z% OA Condenser Checkeor that a&y)/o\?e grovided. i
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librated panel and e : as for

bly and use.

nsformer gperatﬁa
tube, cabinct,
¢ uctions for assem!

TUBE CHECKER KIT

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes
checked, and a checker like this builds customer confidence. In your repairing, you will have a
multitude of tubes to check — quickly, The Heathkit tube checker will serve all these functions
—it’s good looking (with a polished birch cabinet and an attractive two color panel) —
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniaturcs, pilot lights,
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free-
running roll chart lises hundreds of tubes, and the smooth, acting, simplified switching arrange-
ment gives really rapid set-ups.

The testing arrangement is designed so that you will be able to test new tubes of the future

; — without even waiting for factory data — protection against obsolescence.
You can give tubes a thorough testing — checks for opens, shorts, each element
individually, emission, and for filament continuity. A large BAD-?-GOOD meter scale
Model TC-1 is in three colors for casy reading and also has a “'line-set” mark.

[ ]

Shipping Wt. 12 Ibs. You'll find this tube checker kit 2 good investment — and it's only $29.50.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE |
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Can be used as battery charger.
Continuously variable output 0 - 8 Volts — i’ol switch type. .
Heavy duty Mallory 17 disk type magnesiuin copper sulfide rectifier.
Avtomatic overload relay for maximum pratection. Self-resetting type.
ldeal for battery, aircraft and marine radics.
Dual Volt and Ammeters read both vo’hage and amperage continually — no
switching. i
The new Heathkit Model BE-2 incorporates the best. Continuously variable out-
put control is of the variable transformer tipe with smooth wiper type contacts.

There are no switches or steps and voltage between 0 and € Volts is available
at 10 Amperes continuous and 15 Ampcreé intermictent. Maximum sifety from
overloads and shorts provided by automatlc overload relay which rescts itself
when overload is removed. |

The new rectifier is a 17 plate Mallory magnesium copper sulfide type. This
is the most rugged type available for long trouble-free use.

Ourput is continuously metered by both a 0-1¢ Volt Voltmeter and a 0-15 Am>
A-mmeter. Shorted vibrators indicated instantly by animeter.

Equip now for all types of service — aircraft — marine — auto and battery radios —
this inexpensive instcrument vastly increases service ossibilitics — better be ready whea

the customer walks in. |
1

Model BE-3
Shipping Wt. 17 lbs.
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T.V. ALIGNMENT GENERATOR

Here is an excellent TV Alignment Generator designed to do TV service work quickly,

casily, and properly. The Model TS-2 when used in conjunction with an oscilloscope pro-

vides a means of correctly aligning television receivers.
The instrument provides a frequency modulated signal covering, in two bands, the range !

of 10 to 90 Mc, and 150 to 230 Mc.— ALL ALLOCATED TV CHANNELS AS WELL AS

IF FREQUENCIES ARE COVERED. \
An absorption type frequency marker covers from 20 to 75 Mc. in two ranges—there-

fore, you have a simple, convenient means of frequency checking of IF’s, independent of

mining circuit,

deter
¥ on manual ——

\ toria]
onst(ucu Y

Mode! M.y

n the frequenc
Shipping Wi, 3 pp

a complete

oscillator calibrarion.
Sweep width is controlled from the front panel and covers a sweep deviation of0-12
Mc.—all the sweep you could possibly need or want.
; ‘ rures are: Fogizoncal Model T5-2
And still other excellent features are: Horizontal sweep voltage available at the front oyl
panel (and controlled with a phasing control—both step and continuously variable artenu- Shipping Wt. 20 lbs.

ation for seccing the output signal to the desired level—a convenicnt instrument stand-by
position—vernier drive of both oscillator and marker tuning condensers—and blanking
for establishing a single trace with base reference level. Make vour work easter, save time,

and repair with confidence—order your Hearikit TV Alignment Generator now!

EXPORT AGENT

g4 ROCKE INTERNATIONAL CORP.
13 E, 40th ST.
NEW YORK CITY (16)
CABLE; ARLAB-N. Y,

March, 1952
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This Impedance Bridge Kit is really a favorite with schools, industrial laboratorics,
and scrious experimenters. An invaluable instrument for those doing elcctrical
measurements work. Reads resistance from .01 Ohms to 10 meg.. capacitance
from .00001 to 100 MFD, inductance from 10 microhenries to 100 henries, dis-
sipation factor from .002 to I, and storage factor from 1 to 1000. And vou don’t have
to worry about selecting the proper bridge circuit for the various measurements — the
instrument automatically makes the correct circuit when you set up for taking the
measurement you want. Bridge utilizes \Wheatstone, Hay, Maxwell, and capacitance
comparison circuits for the wide runge and types of measurements possible. And it's sclf
powered — has internal battery and 1000 cycle hummer. No external generator required
— has provisions for external gencrator if measurements at other than 1000 cycles are
desired. Kit utilizes only highest quality parts, General Radio main calibrated control.
Mallory ceramic switches, excellent 200 microamp zero center gal-
vanometer, laboratory type binding posts with standard 34 inch
centers, 1% precision ceramic-body type multiplier resistors, beauti-
ful birch cabinet and ready calibrated panel. (Headphones not
included.)

Take the guesswork out of electrical measurements — order your
Heathkit Impedance Bridge kit today — you’'ll like it.

Heathtbir- LABORATORY

WER SUPPLY K)7g
coreetd -

-.Variable 30-310v p¢
25-250V p¢

.

Mode! 1B-18
Shipping Wt. 15 lbs.

(" eathhiz- |ABORATORY \\

RESISTANCE DECADE KT

An indispensable picce
of laboratory equipmcgt
__the Heathkit Resis-
ance Decade Kit g}ves
you resistance settings
from 1 0 99,999 ohms
IN ONE OHM STEPS.

accuracy,

flament volrage
Ows selection ¢f

For greatest

isi ceramic- e i Conerol
19% precision € d (continuously tion of
body type resistors an

g and a2’ ypj

o b olts-Ma £

4 : o1ce of outpur megers L

highest quality ceramic bads ‘ s
. I ates e C v

wafer switches are used- b or BC Curre, g olcse oue

Bridge above,
. h the Impedance . 1
Designed to matc ! | bicch cabi- r

Kit has a beautiful s BOwer transformer,

g le
che Resistance Decad build, and comes
sy to build, , €O
- mpletely bunched and formed’ nasere X2 rectifier,

i nel. It's ea
and atrractive pa jon manual. and choere
ith all pasts and construct ! all other pares (o make thzsilft’ fg:jdi cabiner,
- . plece,

4 lbs.

Shipping Wt.

net
comp lete w

AMPLIFIER KIT

Qur latest and finest amplifier — the model A-G
(or A-GA) is capable of a full 20 Wartes of

ECONOMY. . . 6 WATT
AMPLIFIER KIT

high fidelity output — good faithful reproduc-
tion made possible through careful circuit de-

2 $ 5@ sign and the use of only highest quality com-
A ponents. Frequency response within == 1 db
! / @ Distortion at 3 db

from 20-20.000 cycles.
below muaximum power output (at 1000 cycles)

Model A-4
Ship. Wt. 8 Ibs.

N peaker o $6.95
This fine Heathkit Am-
plifier was designed to
give quality reproduction
and yet remain low in
price. Has two preamp

stages, phase inverter

. stage, and push-pull beam
power output. Comes complete with six tubes, quality
output transformer (to 3-4 ohm voice coil), husky
cased power transformer and all other parts. Has tone
and volume controls. Instruction manual has pictorial
for easy assembly. Six watts output with response flat
= 115 db from 50 to 15,000 cycles. A quality ampli-
fier kit at a low price. Better build one.

YOU SAVE BY ORDERING DIRECT F

&

ROM MANUFACTURER—USE ORDER BLANK

llolr'AGENll' & S % e :8 ¥ oty S :‘
e b -7e HIIE AT H
... BENTON HARBOR 15,

is only .89. The power rransformer is rugged
and conservatively rated and will deliver full
plate and filament supply with ease. The out-
put rransformer was selected because of 1ts
exceptionally good frequency response and wide
range of output impedances (4-8-16-150-600
ohms). Both are Chicago Transformers in
drawn steel case for shielding and maximum L y
protection to windings. The unit has dual tone Shipping Wt 18 Ibs.
controls to set the output for the tonal quality desired — treble control attentuates up
w0 15 db ac 10.000 cycles — bass control gives bass boost up to 10 db at 50 cycles.

Tube complement consists of SU4G rectifier, 65J7 voltage amplifier, 6SN7 amplifier
and phase splitter, and two 6LG’s in push-pull output. Comes complete with all parts
and derailed construction manual. (Speaker not included.)
MODEL A-6: For tuncer and crystal phono inputs. Has two position selector switch for

convenient switching to type of input desired.
MODEL A-6A: Features an added 6SJ7 stage (preamplifier) for operating from variable
reluctance cartridge phono pickup, mike input, and eicher tuner or standard crystal phono

pickup. A three position selector switch provides flexible switching.
Shipping Wt. 18 lbs. $35'50

COMDBPANY |
~_icHicAaN Pl

&
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Model FM-2 $ 5 o
Ship. Wt. 9 Ibs. e

Wt. 10 Ibs.

TRUE

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

FM

TWO HIGH QUALITY Heathbir
SUPERHETERODYNE RECEIVER KITS

Two cxcellent Heathkirs. Ideal for schools, replacement of worn out reccivers, amateur and cusromi installations.

Both are transformer operated quality units, The best of matcrials used throughout —six ingh

power output transformers — dual iron core shielded. 1.F. coils — metal cased filter condenser. The|chassis has phono input jacks, 110 Vol

ourput for phono motor and there is a phono-radio switch on panel. A large metal panel simplifyidg installation in used console cabinets

is included. Comes complete with tubes and instruction manual incorporating pictorials and stepiby-step instructions (less speaker and

cabinet). The three band model has simple coil turret which is assembled separately for case of ¢onstruction.
]

FM TUNER KIT

The Heathkit FM Tuner Model FM-2 was designeh for best tonal reproduction. The
circuit incorporates the most desirable FM features —- true FM.

Utilizes 8 tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter,
two 7C4 diodes as discriminator, and 6X5 rectifier. |

The instrument is transformer operated making it safe for connection to -any type
receiver or amplifier. Has ready wound and adjusted R coils, and 2 stages of 10.7 Mc IF
(including limiter). A calibrated six inch slide rule idial has vernier drive for easy tun-
ing. All parts and complete construction manual furnished.

FROM

Heathtocl”

Model AR-1 3 Band|
Receiver Kit covers 550|
Kec. to over 20 Mc. con-
tinuous. Extremely high
sensitivity. Shipping]
Wt 10 Ibs. |

calibrated slide rule dial — quality

will be collected by the Express Agency at time of delivery.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE {

SHIP VIA
: [] Parcel Post
. |- [] Express
[ [] Freight
,i — [] Best Way
Quantity ltem Price Quantity Item Price
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336
Heathkit VTVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model $SG-6
Heathkit FM Tuner Kit — FM-2 Heathkit Condensdr Checker Kit — Model C-2
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Handitester Kit — Model M-1
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1
Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1 E
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Impedanf::e Bridge Kit — Model IB-1B
Heathkit Tube Checker Kit — Model TC-1 Heathkit A.C. VTV:M—KIT — Model AV-1
Heathkit Audio Generator Kit — Model AG-7 Heathkit |n1ermod:p|. Analyzer Kit—Model 1M-1
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Model AF-1
Heathkit Electronic Switch Kit — Model $-2 Heathkit Square VYave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — TS-2 i
Heathkit Signal Tracer Kit — Model T-2 5
Heathkit R.F. Probe Kit — No. 309 |
i
S:C:u(l::fel ;Zztreo;:e::'iplr:::is postage for weight shown and insur- Enclosed find [] Check \ [J Money Order for_ .
On Express Orders, do not include transportation charges — they Please ship C.O0.D [] | RienE e i bs.

ROCKE INTERNATIONAL CORP.
13 E. 401h ST
NEW YORK CITY {16}
CABLE: ARLAD-N.Y.

EXPORT AGENT

1 7e HEATH COMDBANY

...BENTON HARBOR 15, MICHIGAN
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WINTER SAL
PRICES SLASHED

Don't Buy Tubes until you get our prices.
Quantities Limited. Prices Subject to Change
Without Notice. Low Prices.

GLASS RADIO & TELEVISION TUBES

These prices apply only on orders for 12 or more
tubes. Orders for less than 12, wrte for quotation

1B3—$ .88 6BA6—S$ .63 6X4—$ .48
IL4— .68 6BA7— .85 12AT6— .53
TRE— .70  6BE6— .63 12AT7— .99
185— .70 6BG6— 1.18 12AU6— .88
1T4— .70 6BH6— .70 12AU7— .78
1U4— .68 6BQ6— 1.10 12AX7— .85
1U5— .60 6CB6— .70 12BA6— .78
1Q4— .78 6CDé6— 1.65 12BE6— .62
3S4— .78 6C4— .66 19BG6— 1.78
3v4— .78 6S4— .72 19T8— .99
6AK5— 1.38 6SD7— .98 25BQ6— 1.10
6AL5— .68  6SK7— .70  25L6— .68
6AQ5— .68 6SN7— .78 35C5— .68
6AT6— .58 6T8— 1.08 50C5—~ .68
6AU6— .68 6V6— .68 117Z3— .58
6AV6— .58 6W4— .64 50B5— .71
All Other Types at Vast Reductions

Westlngh%use Kuprox Rectmer . 0.64 Amp. 28
€

ea. Special. cene..$1.95
TUBE SﬂLE—szi -55-27- 85 31-56 57. No
Mixed Ass’t. 6 Of AnY TYDPE. . aueesrunees 2.25
12 BRAND NEW 10”7 PHONO RECORDS—ASS’Q.
Jazz--Popular. Please Specify, ,, ersr11q1.91.79
Singie Pole—10 Pos. 2 Gang Switeh. s .. .29C

2 plece, 5 pole Male and Female separable Amphenol
gs. Both_ with Flex. shielded cables ADDProx.
oft long. 35c¢ pair..... v rr1..3 pr. for $1.00

Grind your own Crystals. Pure Brathan Quartz, Varx-
ous sizes and thicknesses. 32 lb. PKg: i1 4:.$51.00

2T Tllébe Drilled Chassxs, 41&"};61/2”):11/2” 29c each

LOTS OF SIX ..25¢ each
4 inch P.M. SPEAKER. .. . ....i:ico.... va..52.50
5 in. 450 ohm Dynamic Speaker..,,,.....,.$1.35
Sn%nal_)C?rl?s. .I-:lzo‘n_es—Q 1\-1. Rhln;nsL .(.8. _M ghfr:s.sl 25

2 MFD—1000 V Upright Bottom Lug Oll Cond..89¢

TOBE TUBULAR ELECTROLYTICS

20-20 MFD. 150 V. 49!: 30-30 MFD. 150 V...57¢
40-40 MFD. 150 V..

Low-Loss Short wave 3 GANG T.R.F.

Lock Type Air Trimmer VARIABLE CON-
Vvariable Condensers DENGSERS

A [ . 65!
"'!P%T 5 PL—20Mmfd, .., 14p| 000365 Con. 65¢

x
7 PL—25-30 Mmid. , 1%
— éx."' & P1.—80-35 Mmfd. . 1gg|D-F-D-T. SLIDE

S LG

PR, WAFER SOCKETS—$1. 49 per C. each, ... .3¢
2.8 FRONG WAFER SOCKETS .
100 ASST, SOCKETS—4-5-6-7 .
1,000 OHM WIRE WOUND POTENTIOMETER
30 HY-FILTER CHOKE SHIELDED,

x,00 .51
c.\RTER WIRE WOUND. Cof. VARIABLE .20 oW
RESISTORS .....s0ii0aat.os..00 . 856 perdoz.

PIEZO CRYSTAL HDLDE S.
12 for $1.00—%$6. 00 per hundred—$50.00 per 1, 000

RCA Band Swmches
3 gang, 3 pos. 3 band.30¢ 6 gang. 4 pos. 4-5 band.40c

Trimmer-Padder Asst.—all |solant|te—sm0les, dual;
triples—100 asst. pieces. e .. .52.25

Phllco push button Rotary Swlu:h “Double Pole, . . .35¢c

ATTENTION: Prospectors, Explorersfor Hidden Treasures!
Construct a U.S. Army Type of Metallic Mine Detector
Amplifier. Amplifier unit only (less tubes and bat.
teries) with cables, headphone cord, and jack. Army
wiring dxagram Type AN/PRS-1. .. .. ........ $1

RCA Ass’'t Mlca By-Pass Cond. 001.

8 or 9 Gang Push Button Switch R——— - ]

1LLED CHASSIS FOR 5:6 tubes 5 X10"x115"” . .25¢
PHONE JACKS-—OPEN & CLOSED AUTO,....... C
EBY SPEAKER CONT. ROL—GO

E OHM:
SALE—PHONO RI‘(‘ORD ALBUMS—127—-3 comp ) 5c
10”—3 comp.—15c¢; 4 comp. 20c¢c; 12 comp. 69¢

.$4.00 per C
AMERTRAN FILAMENT TRAN’éFoRMER_s 3-V.. 1
Amp. Encased Isolantite Terminal Posts,,, $1.50

VULCAN HEAVI}’ DUTY 100 WATT SOLDERING tRON,

Built  f .N.—Brand New—Equw sells _ for
$8.5 : .OUR PRICE $2.99

AMERTRAN AUDIO OUTPUT XFORMER—_Pri. 10, 000
@ 15 MA; Sec. 300, 6-1 Ratio, $1

AMERTRAN MIXER AUDIO XFORMER—P!‘i 600-10
000 Ohms vamer 32,00

6 Prong Amphenol Sockets . . . .

156-1 RATIO VERNIER DIALS—4 in., 34 in. Hub.35¢

LINE VOLTAGE NOISE ELIMINATOR—PlugS in BE-
tween Radio and Elec. Socket. ..

HEARING AID CORDS—Assortment of 12 for. .. .$1.00
BY PASS COND ASS5T.—25 Cans. Bake.. Paper‘

.$1.00

MINIMUM ORDER $3.00—NO C.0.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARK
SURPLUS MATERIALS CO.

Dept. MA
324 Plane Street NEWARK 1, N, J.
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CHECK THAT PICTURE TUBE

By
F. €. KROEGER

Details on a simple adapter that can be used

in conjunction with your regular tube tester.

devices for the TV technician is

a means for checking the pic-
ture tube. TV has been in our com-
munity two and a half years and we
are beginning to have an increasing
number of kinescope replacements due
to length of service as well as the
seemingly early failure of the rec-
tangular types. These faults may often
appear as trouble in some other sec-
tion of the receiver and after wasting
time in a vain attempt to repair the
set CRT substitution is resorted to in
a last effort. Remember, as a service
technician your time is your most
precious commodity. It must be uti-
lized intelligently if you are to realize
your maximum profit.

Kinescope troubles may be divided
into the following categories: burned
out filaments and defective picture
screen are both visible to the eye when
the set is in operation; shorts and leak-
age, defects in the electron gun may
often be found with an ohmmeter, but
most likely are only present when the
cathode is heated. The most difficult
trouble to spot without a kinescope
checker is, of course, low emission. If
this is suspected and you have no
checker your only recourse is tube sub-
stitution. There are now several ex-
cellent makes of checkers on the mar-
ket, but by using a special adapter, I
have found that my conventional tube
checker will give equal results. Not
only has this spared me the expense of
a separate CRT checker, but also elim-
inates one more item to be carried in
the car or truck. This adapter will
work, not only with our conventional
magnetic type tubes, but also with the
new electrostatic focus tubes such as
the 17FP4. However, no attempt has
been made to check electrostatic de-
flection tubes, as we have found that
customers are no longer interested in
repairing this type set when it involves
a major expenditure.

Because anode current is so very low
and the meter in the conventional tube
checker (we use a Hickok) is one ma.
or more it is necessary to use an ex-
ternal meter with a sensitive 150 to
200 microampere movement. The
schematic of this adapter is self-
explanatory. I use an octal plug
hooked to a regular kinescope socket
with a 150 microampere meter in se-
ries with the accelerating anode lead.
The switch is used for checking the
new type electrostatic focus tubes for
shorts and to protect the meter during
short tests. When the switch is in

0NE of the most useful and handy

+
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“quality” position, pin 6 of the pic-
ture tube socket is connected to pin 10.
I selected the 6SK7 setting of my tube

checker to provide the necessary volt-

ages to the picture tube socket. The
operation of the adapter is quite
simple.

First, set your tube checker for a
6SK7 with the “bias” setting (Hickok
only) on 35, “English” on zero, and the
“micromhos” switch control to “Eng-
lish”. The bias for a 50 degree deflec-
tion type tube must be set at 25 in-
stead of 35. Then, without removing
tube from chassis, connect the tube to
the checker through the adapter. The
adapter switch should be on “short
test”. Allow a reasonable warm up
period, then check for shorts. If there
are none, throw the adapter switch
and check for anode current. I usually
remoye the ion trap because we have
found that if it is improperly set, read-
ings are often false. The anode cur-
rent of a new tube should be 100 micro-
amperes plus or minus ten per-cent. A
tube is still usable from 40 to 60 micro-
amperes. You may set up your own
standard of good, bad, and doubtful by
taking readings on sets going through
your own shop. Be sure your filament
switch is at 6.3 volts and not left on
35 or 50 volts from checking an a. c.-
d.c. blooper.

This adapter is quite simple to make
and will repay you many times for the
slight effort necessary. While this one
was used for my own particular make
of tube checker it may be used with
any other that checks the individual
tube elements. Good luck and faster
servicing! —{30—

Wiring diagram of the simple adapter used
with a tube tester to check the kinescopes.

‘SHORT

QUALITY

0 Octal plug
85O, Picture tube socket
Sy D.p.d.t. switch
M, 150 ma. d.c. meter
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o prepare for  gooed
of vour own in TV §ERVI¢;

There are today more good jobs open
in TV Servicing than there are trained and
experienced men to fill them. Yes, thousands
of opportunities exist now for good-pay jobs
offering employment security for years and
years to come. Thousands of TV Servicing
jobs are going begging. Do you want one
of them?

Experts agree, that because of the critical
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth
of the industry, no vocational field today
offers more opportunities than TV Servicing.

The Big New Industry
with a Great Future

Television is just in the beginning stages of
its big industrial boom. Look at these amaz-
ing facts:

® Lifting the frecze on new TV stations will
open many new TV areas and will improve
the coverage of existing areas. The result will
be an enormous demand for TV receivers.

® Within a few years over 1000 TV stations will
be telecasting compared with 108 TV stations
now on the air.

® Nearly one-half of all families living within
the present TV areas do not yet own TV
receivers.

® The new trans-continental video network
plus better and more interesting programs
plus larger viewing screens and color TV will
increase the installation of new receivers, will
induce present owners of 12-inch and smaller
size viewing screens to buy newer model
Teceivers.

® The power increases of many existing stations
and improved reception range of current re-
ceivers will result in receivers being installed
and serviced in the fringe areas of present
stations.

® Under the FCC proposal, over 70 per cent
of all communities will be served by UHF
channels exclusively. This means TV service-
men must know UHF receivers before the
new UHF stations in their area are opened.

%

job or a business

® Ncp one yet knows how great the industrial
T\‘ market will be.

RCA |Institutes Home Study Course prepares
| you for a Career in TV Servicing

The |addition of the RCA Institutes TV
Service Training to your present radio-
electronics experience will qualify you to
step lout and grasp the golden opportunities
that|/now exist in television—America’s fast-
est growing industry.

Learn at home—in your spare time—while
you|study the practical how-fo-do-it tech-
nigues with how-it-works information. Easy-
to-r¢ad and easy-to-understand lessons under
the supervision of RCA engineers and ex-
perignced instructors quickly train you to
qualify for the many good jobs now waiting
for [trained TV servicemen. Don’t pass up
this]lifetime opportunity for financial security
and|a bright future in TV. Learn TV Servic-
ingfrom RCA —pioneers and Jeadersin radio,
tele‘/ision and electronic developments.

RCA Institutes conducts a resident school in New
York City offering day and evening courses in Radio
and TV Secrvicing, Radio Code and Radio Operating,
Radio Broadcasting, Advanced Technology. Write
for free catalog on resident courses.

RCA INSTITUTE , INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

March, 1952

«  Send for FREE BOOKLET

Mail the coupon—today. Get complete information on the
RCA INSTITUTES Home Study Cours¢ in Television Servicing.
Booklet gives you a general outline of the course by units.
See how this practical home study cjpurse trains you quickly, ;- "vm,, <
easily. Mail coupon in envelope qr paste on postal card. Af‘? ey, :; ‘va,,,

MAIL COUPOI'._-I NOW!

o e
" the " ing
:/

RCA INSTITUTES, INC., Home srud!y Department RN-352 o S
350 West Fourth Street, New York} 14, N. Y, -

|

]

| -
| Without obligation on my pjirt, please send me copy of booklet

| “RCA INSTITUTES Home Study Course in TELEVISION

| SERVICING.” (No salesman will call.)
|

|

|

|

|

Name

(§lease print)

Address.

WwWww americanradiohistorv com
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conical ith high freq
approved t\v(nllne hghtnh\g arrester: 1
necessary strapping: 300

these kits NOW,

' type nm.enna HERE'S WHAT \OUbG

¢

s: 2 .J'ft steel mast sections: 1 UL
ten ‘tﬁel cl\(;n‘mm-l mo&mtm" agsembly with
ohm twinline; nsulated screw-eye stand H
and 2 insulated mast st:mdoﬂ insulators, i —

The antenna has a conical pattern prn\'ndlng h
All the necessary installation parts are
economical way to_buy. Have evervthing at hand for that installation. Order in those ~stations in
This is real Oison Value,

packet

-
05
' D
: O
35503
S
O‘gn
_E;
R3Z

COMPLETE TV CONICAL | STACKED CONICALS

ANTENNA KIT I

—Nothing More to Buy ,
STOCK NO. AU-67

FULL

ké 20

ELEMENT

ng.
Everything you need
to erect a high-gain
20 element two-bay
deluxe 20

IN LOTS OF 3,
EACH s799

With matching Q bars and
High Frequency Stubs
Genuine Aireraft Alumin-
um elements. High gain
stacked conical. Will pull

"h gain on ALL_channels,
the antenna. Here's the

Shpg. wt. 25 Ibs. | "Frmge Areas.”” Works on
all

Easily as-

TWIN LINE

tions.

__Single, ea., .....$2.99

High quality. low loss ture or
For all TV and FM in- | copperweld wire with genuine

i 5 atTected by mois-
e sun. Made of #18
stallations. Shpg. wt. 2 | polvstyrene insulators spaced 3
. Tensile strength
4
Stock No. W-73. Stock No, Stock No
w-78. 100f1. w-79. AU-66,

100 ft. il.
Lots 4:1‘ ?(’). ea. $1 99 ‘\‘?t‘,“«t

OPEN WIRE TV LINE
Use in Place of 300 Ohm Line
300 Ohm Poly Twinline | Ideal foi trmvre area {nstalla-

ot at

1bs, 8~ apart

sembled.
‘ THIS IS A TERRIFIC

Each Antennn consists of
two conical bavs plus a
air of matching Q bars,
ess mast. Packed—3 An‘
tennas to a carton. This

Antennas
"a("‘t
Shpg. coil, Sh PE. Carton $2 97
1bs. wt, 9 1bs, of 3 ......
5.95 $14.50 Weight 25 lbs,

OLSON SMASHES KINESCOPE PRICES!

Every Tube Brand New and Guaranteed \

I6GPAA | o Reidi price Soiio0.

$24.95

1 TB4PA

Rectangular, Dark Face, Glass
Envelope. Retail Price $37.50.

19.95

Here are real bargains in Dicture

19APAB | 3o Reiai Price sts00. | 29,95

Tubes. Prices which would he impos-
sible except for the fact that Olson
made a cash deal on TIHREL SOLID

20CP4

Rectangular Dark Face, Glass
Envelope. Retail Price $59.00.

29 95 RAILROAD CARS full of BRAND
" NEW TUBES. This is one of the hig-

nhame.

gest deals that has been swung around

here for a long time. We had to make one promise when we bought this deal. \We promised not to adver-
tise the manufacturer’s name. lIlowever every tube is in the original carton and bears the manufacturer’s

Build a Receiver
Set of Basic
Components

Kit of S AS-38

§ parts ... $l 9
Yo t this kn o( basie
rt [:c ild DC

parts to bu AC-
set or portable:
Parts Reg. List Price
.$0.95
. 1.10
. 1.60
- . 1.60
Oﬁcillnwr Coll ...l . .75
List Price of Set .00

Use any 365 mfd vnrmhle l‘or n-
ing. vers 535-1625 KC.

PRESTO—Call Intercom

The Modern Electronic
Communication System
Now talk with anyvone. anywhere at the

gé’;@

Stock No. RA-26. mere flick of a button! All electric master

Olson Special Price
for
Substation irld 50 ft.
of cable only

station and sub-station give clear, power-
Master  Station. fyl voice reproduction to rooms or Other
buildings up to 1000 ft. away, Thousands
have been sold for use in restaurants, on

farms, in offices, stockrooms, factories and
¢ in homes. Just plug master station into any

115 V AC electrical outlet—connect 3 wires

vou’re operating. M n _design. Each

and
unit measures 4)/3\4\/::&.)!/2. Equipped with xubber feet and easy

slide switches.

Handsome appearance—gray crackle finish. High

amplification—use 3 tubes. Power output 21 watts. Regular list

price is $37.50. You get the master station, substation and 50 ft

3 conduetor cable. Complete with tubes. Shpg. wt. 8 lbs
p— — e e

IT'S OLSON FOR

SPEAKERS

Don 't hesitate~
here's that oppor-
tunity to buy qual-
ity speakers at less
(h'm jobbers cost.
Again Ol son was
Johnny-on-the-Spot.
We had the eash
and made the deal.
Now you can get
your share of the

DO YOU LIVE IN A TV FRINGE AREA?

o Amazing manufacturer's close-out
e Regular retail price $32.50

I
| Model No. 107—Com- $|095

plete with tubes. Ready
to work. Not a kit.

Continuous tuning for TV and FM through all channels. Coils
wound with PURE SILVER wire. Improves TV reception and

relduces noise and ‘'snow.
5

Housed in beautiful plastic case
2x7Y>x5. Tube is 6J6 push-pull triode amplifier. Operates

nnl 115 volts. In original factory sealed carton. Shpg. wt.
5

S,

BIG VALUES AT OLSON'’S

Stock No. Description Oison’s Price

T.80 TYFocus il Replaces RCA 202D1 For ¢ 79
- magnetically deﬂected 55" Kinescopes. .

TV Focus Coil M. PM Tvpe. Used on
T‘go 16"'70' and 19”-66* Kinescopes...... $298
T 9| lon Trap \\-nh 2 powerful Alnico 5 mag-
e nets. Bronze clamp keeps it ﬁ rm. ., -
lon Trap single magnet type. Most pop-
X-263 ular in use. Order plenty. ........... e

GE Type Universal Flyback Trans. similar ey
5. 771 for 65°-70° Kine 349

T-94 RT0-085. 77J1
scopes. Ferrite cmr.‘ supphes 14,000
voits. Single ca. $3.99. Lots of 3, each.,
70° TV Yoke. Similar to RCA 209D1. 99
T-93 Use on Kinescopes up 19" sinf'le
ea. 83.49. Lots of 3, each..

55° TV Flyback Trans. Similar to RCA
T-82 2niri. For 2] 10 o wap HinaRbes; S $ 199

Single. ea. 52 Lots of 3, cacl
55° TV Yoke. Slmllar to RCA 20501.

T.84 For 10", 1"" and 16" Kinescopes. 99
gle. ea. $2 Lots of 3. each.

500 MMFD 1OKV Ceramic_TV Condenscr.

£-256 Wit thecaded terminals. Single. ea. T9c.

Lots of 10, each o]
500 MMFD 20KV Ceramic TV Condenscr

£-399 with threaded terminals, single, ea. 99¢ 85
Lots of 10, each. .. ......... -

B TV Carbofilm Resistor.
L |4 practically all TV sets. .

TV Ancde Connector. Phosphor Bronze
W 15 plug. rubber shlcld and polyelhylene cord
-’ JFD Lightning Arrestor. UL approved
x |9 For all 300 ohm TV lines. ... .

TV Antenna Chimney Mount, Attnchcs to $ 179
X'201 chimney. Takes mast 33” to 11" diam.

Recording Wire. Stainless Stecl, Excellent 198
X- 165 Ruidiey Mosade i ool $l

wire. stainl StlExllnt 98
X-166 5?-‘2{’..'3.133 re's'fmnse‘f . s°p° e $2

Y 4 Recording Discs. 8" size Alumxnum base. 5]20
| smooth conung Pkg. of 3 d

Recording Discs. $” size .-\lumlnum vase, 50
Y 42 smooth coating. Pkg. or 5 dnsc

Recording Discs. 10" sbe Alumlnum b;\se. $ 40
Y 43 smooth coating. Pkg. of 5 discs......

5 AC Lamp Cord. Zips apart. 2 conductor s 99
W' 3 copper tough lnsulatlon 250’ spool. ..

'4 Speaker Baffle. For 5" and 8" speakers. $ 45
K' Sloping front. Fine walnut finish......

K_|5 Speaker Baffle. For 8" speakers. Slop~ $395

ing front. Fine walnut finish........

K | Speaker Baffle, For 10’ speakers. Slop- $ 45

" 5 ing front. Fine \\alnut fin

K |-’ Speaker Baffle. For 12" speakers. Slop- 45
= lng front. Fine walnut finish.

AS "4 Volume Control Kit. Contains 10 popular $ )99
44 single. dual controls. Many with swl(ch

Condenser Kit. Contains between 40 and $ 295
AS-45 50 electralytic and By -pass condenser..

| Servu:c Call Tags. 3 sections, clnlm chcck. 19
x |9 Identity, Billing, with wires. Pe

Stock Shpg Olson’s sav-
No. Size Wt. Price ing.
S-4 4” 21ib S1.6 9 All are
5-5 57 2 1b 1. M
5-7 6" 31b 2. 29 with
5-96 i 3 1b 3.39 2
$-123 e 3 1b 299 ohm
5-97 10”5 1b 3.95 voice
$-167 12”7 7T 1b 4.95 coils.
2
* e . CLOSE-
ide
Range o u T
Co-Axial
Speaker

Special
close-out

whlle
they last

*4020
17,500
CPS

Responsec
Stock NoO, —
S$-160

MAKE WAY FOR NEW MODEL
Closing out reg. $32.50 retail hi-fi,
20 watts speaker. Thousands sold at
$13.95. This is the same tvpe of
speaker vou will find in $300.00
combination radios. Each speaker
consists of a 12" woofer section
driven by a he. 2 1b. magnet and
this part delnem the bass notes.
The 3” tweeter speaker is buillt into
the center of the speaker and is
driven by a 2.15 oz. Alnico 5 mag-
net delivering the treble notes. High
pass filter is built into speaker and
entire combination gives tones you
never dreamed possible. Only two
wires to connect to any radio or
amplifier and speaker is ready to
play. Voice coil impedance is 8 ohms.
Shpe, wt. 10 1bs.

oTSOWN,

86

PHONO CARTRIDGES

Take your pick of these two tyvpes of cartridges. . . . Astatie
flip over crystal and General Electric dua! Variable Reluctance
magnet. Both arce bargains. Gel yours while they last.

Astatic LQD Turnover Meodel

Popular ‘*'turnover'' Type crystal car-
lnd"e for 3314. 45 and 78 RPM discs.
Stock No. Excellent _ frcquency :osponse. 50-7 00
. XC-46 c\cleSA ulpped with 2 precious tip
Single, ca. cedles \\hlch are removable,  Stamped

Lots of 10 Aluyminum housing with needle guards,
$3 98 $3.50 ca. mounting bracket and turnover kn ob.

Reg. list price is $10.00,

G-E Magnetic Cartridges

Triple Play—RPX-050
Variable reluctance cartridge that plavs all rec-
ords. Equipped with baton style dual sapphire-
tipped ncedle .001” tip for 3313 and 45 RPM.
Also .003” tip for 78 NRPM. Requires pre-
amplifier, Not affected by humidity and high
temperatures. Supplied with knob to fit most
$5 99 tone arms. Complete with dual needle. Reg.
each list price $13.95.

Stock No.
Xc-28

YOUR OWN VIBRATOR POWER SUPPLY

Build your own Vibrator power supply and get
1530 volts DC from any 6 volt storage battery.
Use it to furnish "B’ power for portable ra-
dlos, aireraft and marine receivers. Ideal for ex-
periments, No tube needed. In this kit you get:
1 Mallory Type 45 Sync. Vibrator
1 Power Transformer

Tncsc are the main componen(.s A simple diagram is included

Yyou can builld the supply easily in less than half an hour.
The Mallory vibrator ﬁt.s a standard 5 prong socket and the
can measures 136x314". This is the same as Mallory number
245, The transformer is fully shielded and mcnsures 13/4x134

x27. The genulne Mallory vibrator lists at $7.70 and the
transformer at $3.00. Shpg. wt. 3 Ibs. 9
Stock NoO. X-272—-You get both for only........... .

INDISPENSABLE—Sam's Photofact Books

Photofact Television Course. Covers TV principles, operation
and practice. 216 pages; profusely illustraied; 8YaX 0
117, Order TV-1......... coee .Oonly
Televislon Antennas. New 2nd edition. Describes all TV an-
tennd (ypes; teus how W seaect, inswll, solve wroubles. Saves
time; helps you earn mor 200 pages; illustrated $2 00
Order TAG-1.... vie . .Only .
Television Yube Locatlon Guide. Volume 2. Accurate diagrams
show position and function of all tubes in hundreds of TV
sels; helps you diauwae trouble without remwoving chassis.
224 pages; pocket- 2
Order TGL-2.... . ceveaas.0Only M
Television Tube CLocation Guide. Vol. 1. Over 200 pages of
TV receiver ‘tube pusition diagrams on hundreds of SI
models. Order TGL-1..........000000000....0nly
1949-1950 Record Changer Manual. Vol. 3. Covers 44 models
made in 1949, including multi-speed chaugers and wire and
tape recorders. Oviginal data based on actual analysis of equip-
ment. 286 pages; 83 X 117; paper-bound. 3
Order CM-3. fam el e s s @ e paead e sk - OOIY
1948-1949 changer Manual. Vol. 2. Covers 45 models $4 95
made in 1948-49. Paper bound. Order CM-2...0nly
1947-1948 Changer Manual. Vol. 1. Covers 40 post- $3 95
war models up to 1948. Order CM-1,..,..... Only

Audio Amplifiers. Vol. 3. Clear. uniform, accurate data on
50 important audio amplifiers, plus full coverage of 22FM
and AM tuners, produced during 1950. 362 pages, $3 95
82 x 117, Order AA-3..........c.000..- .0Only

Audio Amplifiers. Vol. 2. A complete analvsis of 104 well-
known audio amplifiers and 12 tuners made 1949-50. $3 5
368 pages, 8l x 117”. Order AA-2..,.......0Only

Audio Amplifiers. Vol. 1. 102 amplifiers and FM $3 95
tuners made through 1948. 352 p. Order AA-1. .0nly

Auto Radio Manual. Complete scrvice data on more than 100
post-war auto radio models. Covers over 24 mfirs. $4 95
350 pages, 812 x 117, Order AR-1. .Only

Radio Receiver Tube Placement Guide. Accurate diagrams
show where to replace each tube in 5500 radio models,
covering 1938-1947 receivers. 192 pages, pocket- s, 25
size. Order TP-1......0000000 only

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949. Shows you the one right way to
string a dial cord in thousands of models. Pocket-size. SI 00
Order DC-2 ......ccecnscssvananasnes »..0nly
Dial Cord Guide, Vol. 1. Covers sets produced 1938 s] 00
through 1946, Order DC-l.csvsesarscsss.aq Only

=z~ OLSON RADIO WAREHOUSE
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275 E. Market St., Akron 8, Ohio
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WATT WIRE-WOUND RESISTORS BUILD YOUR OWN RECORD PLAYER
10-WA n % Kits available now from Olson.
Olson bought over $64,000 worth of these fine wire Choose from 2 Nodels,
o wound resistors (a famous manufacturer’s entire stock),
8 You can have them at 80 discount off list price. Each Kit contains a rim drive motor with velvet finish
Stock up. Order hethcr you need them now or not, turntable. erystal pickup, alt purposc needic. P
Regular list prices run from 75¢ Lo $1.10 each. These speaker, matehing output transformer. |2 tube AC-DC
—_—— resistors are unaffected by heat. cold, or fuml(; ;)\élngi amplifier cumplete with tubes (35W4 and [50B5).
- ing zidl] eld in place on asbestos core by speci .
Stock #R-16 ing is rigidly hei W B loads, Accuracy 109b. FULLY Single Speed I 3 Speed Model
GUARANTEED. Equipped with tinned leads. Model 78 RPM 337/3-45- 78 RPM
TAXE YOUR CHOICE WHILE THEY LAST comprate 21t 582 ¢% | comprate fie 5 tack
Ave:;lablc mo thes Foll%v:;ng Remsta“r’\lges. oHIS as described A as described A5_5'3
oHNS 50 250 1250 3,500 11,000 above.  Shpg. above.  dhpg.
20 100 750 1500 4,000 12,000 wt. 8 1lb. $8-95 wt. 8 lbJ 311.95
EA 25 125 800 1750 7.000 12.500
. 33 150 1000 2000 7,500 13,500
3o R o rae e
M S . .
Olson’s 40 225 1200 Toion0 ovooo,

Special

FAMOUS BRKND 3-SPEED AUTOMATIC
$]999 RECORD CHANGER

. orry, we promised| not to mention the manufacturer’s namec.
utomatncally Plays 7”7, 10” and 12 Records.
' Plays All Type Discs—All §peeds 3315, 45 and 78 RPM.

30 WATT AMPLIFIER

o Factory Built
e Latest Des:gﬂ

Olson's Price
less tubes. $
¥ RA-23

B - e e Complerely automatic and what's maore it’s e of the most famous bra

’ . a B ands in changers. Pre-
A real commercial amplifier which lnoklse ood ’md cision bun by cxpericenced craftsmen. E\'ux(:t chinger brand new in original hu.mv packing.
performs well. ot a Lkit. Gain, mik busé 10005 guaranteed to please or your money, back, Here is one of Olson’s most sensational

hono 80NRB. Hus dual tone controls, ane f()x L
gnd lh- other for treble_tone. Output unpednnclLs 4,
8. 15 and 500 ohms. Iuput for two mikes and ondc
c:v< 9 pxckup smw wt, 20 1bs. Tubes required,
3—685Q7. 18

bargains. Believe us—you can’t go wrong. f{irder one or more b
yes 2 ut we can't promise cpea
this offer.  We have a limited quanm) and when they are gone—no mnre. : s et apeay

The changcr has a reject lever and a control|for selecting 3314, 45 or 78 RPM speeds. Plays

5_pLEg. 1—5V4g al 10” and 127 records. Equipped with an Astalic Ceramic cartridge and a sapphire
10 WATT long life necdle. Records drop gently and Smoothiy—just 1ike velvet.  Operites on 115 voits,
RESISTOR KIT 60 cycles AC. Base 12x121%7. "51g” above|plate and 314" below. Shpg. wt. 15 1bs.
We mean to move
service 80.000 fine 10 watt
Tl- 3 MWP “eed" one wire wound resist-

of these handy ors during this sale.
i REGULAR LIST

PRICE OF THIS KIT

! 98 Fairchild.
T ] i 1S $15.00. Each kit
% T, turer of prec: contains 20 popular
’ M ) Shilotol., ‘Crectis insulated  resistors,

grinders. Iegu. with tinned copper
‘3”1.|r . natinally advertised T . e 2
!

e Poiist

Of 1
speed, air cooled grinder, 6 grinding

PHONO
. AMPLIFIER

RA-19.

21398

BIGGEST BARGAIN

COMBINATION OFFER_—You
zet an Alliance Rim Drive 78
PM Phono Motor with turn-
table PL.US a Pickup / ‘xm with
high Output Cartr 1d"e.

Special while they
last for the com- l$3-99
bination RA-91

wheels, 1 cireular saw blade. 1 hmdened steel ream- al LESS

er, 1 buflinz brush. 1 abr sml; :%(m}f undt‘}: n al P — .

10 ouse thc i
earton R D A real high efficiency 3-tube ampli-
| 3 SPEED Self startitg, com- fier of modern design. Connect to
PICK-UP ARM Y g any crystal phono arm and speaker,
4'DRAW ER STEEL plete  witp  turn- Has volume and tone controls 7%x
M-G4 $4 95 table. Opgrates on 315/.,Ejl_x2"F. TSIS!HB)%S
. = . b o F
CABINET GIVEN Cartridge  flips by 115 volt AC| 60 cv. R

means of a lever.

WITH OLSON'S | | Bl eivdee o
= R ouble p— e ———— s
GIGANTIC, NEW g | i ghr Do 3 SPEED AUTOMATIC CHANGER

AKRAD KIT COMPLETE with VM Model 950 Changer, Amplllmr, Speaker
s s and Casc. A real Olson value if we ever daw one! MHere is
. Olson’s 95 the latest VM Model 930 Automatic Charjger built into
4 Price beautiful ecarrying case with speaker and  fine Amplifier.

ik AS.20 Plays twelve 7/ records (3314 or 45 RPM); twelve 107
You met $51.60 list
rth of ° .»\lwad"
- lAln(lr‘nsl‘[s Dlllﬂ the 4

r
ten 127 (33%3 or 78 RPM): 1009 automgatic in operation.
Nothing more to buy when yvou order this| fine plaver from

S OLSON. The cartridge is equipped with a long life necedle. A

. steel cubinet FREE, sizc 0” .

11147x10”. Shpg., wt, 11 Ibs. - “

Also 27 “AKRAD

Motor shuts ofl after last record. Eqmpped\thh volume con-
trol and tone control. Spcaker is \lmc V PM. Canvmh
42 “AKRAD™ By-Pass Condensers .
Qty. Cap. Volts Listea. Total Electrolytic Condensers
001

Shpg. wt. 5 1b:
Stol;):k ‘;m-es .51 3599 1zsq7 SOLG 3525

case is beautifully covered. Size 157 177 x 87, For WHILE THEY
115 volts 60 cy. AC. Regular list price iiq 05 CASE
A

€

7R 600 $25 $.50 List
2 002 600 .25 50 |Qty. Cap. Volts ea Total THIS OSTS YOU NOTHING—NOT A RED CENT
2 005 600 .25 .50 2 1 25 $1.00 $2.00 qmemed i Just to get the balil rolling and to get your order coming our way—
5 .01 600 .30 150 |2 25 25 100 2.00 5 . Olson is_going to l<end T
Shpe. . I5) bsn ) you one of his valuable TUBE SOCKET }
5 .02 600 .30 1.50 5 20 150 120 6.00 % m KITS. The kit corftains 20 popular assorted 6-7-8-9 pin sockets o
10 05 600 40 400 |5 40 150 135 675 - $5.95 whichh can be used in AMFM and 'frv ‘é(l”ékbo To fret tnis kit all
" v is m an order for 3 his
101 60 45 450 |4 200 150 185 660 M66, same but 200 uge tne order li]an!\pbclo\\' We il by sour order U once
2 .005 1600 55 1.10 5 8 450 125 with on-off s“uch and include the 20{piece socket kxt—rREE
2 008 1600 .55 1.0 4 16 450 140 530 built into $6 Je —ae Y e e
2 .01 1600 60 1.20 169 Valve.. .... ... $51.60 h'mdlc *
iT’S EASY TO OR#DER FROM OLSON’S
RECORDING TAPE—Famous Mfr's Glose-Out! y N
Get the buy of your life. Save up to 6.10% on high How to order: Order directly from thisz ad. For convenience use this order blank.
c‘mahn/ lRI<C0I(DI’“NG TA(!;I‘: A ITNCI rgli;:ufacl;ulxerdha{:{ Fill in columns below with quantity d‘ sired, stock number, description and price.
o sell his inventory and he un oade: € holey eal, You may send remittance with order |(include enough for postage or parcel post
f‘)tlso;)\“xcxg: \0“]]1'“,&5] \gévaﬂncsorlr;})gel:m:;;‘de ’Scfgiélz“’l‘d tl‘}fe shipment), or if you prefer SEND NO MONEY. Olson will ship C.0.D. and you may
wide, 1200 ft. long. Irequency response 50 to pay mail or expressman for merchandite and nostage.
8,000 cy. Plastic Rcel mcluded with cach. 3 ¢ VWIS U UV W0 WU M IVE 0 I W WV WV WU WMV WY W VD WUV VY VY PV VW WA W N Ve W
g | MONEY BACK GUARANTEE: Everythi d Hl Please
3 f B ything you order from i~
PAPER BASE— PLASTIC BASE 3 Olson is guaranteed as advertised. If you are not more : Minimum
1200 ft. 1200 ft. 3 than satisfied, you may return mdrchandise for cash refund. Order $3.00
S;ocklNo. X-248 Siockmiio. P29 SRR AN AN AN AR AN AARR RA AR AN AN A RA AR AAT 3
inale, ingle, AP ARPA AR AR AR AA R FAAA AARARA AR AARAR]
each —
Lots of 99 QUANTITY STOCK D'ESCR p PRICE TOTAL
10, NUMBER FoGRIFTION EACH i

PRICES SLASHED ON EMPTY PLASTIC REELS
Finest Clear Plashc—Will Not Warp
5” Diameter—600’ Size " Diameter—1200/ Size

No. X-250 NO X-251 ¢
Single, ca. 39c. ¢ | single, ea.
LOTS OF N, Fhu e osinn LOTS OF TrV F.A. .

NOTICE—RADIO MANUFACTURERS

@ Olson Radio has established a tremendous market among radio service-
men, amateurs. Lniversities and industrials all over America as well as
principal foreign countries. Our famous rapid mailing service is the talk
of the trade

If you have any gooud. clean surplus radio material which vou wish to
disposc of. coniact Olson at once. We can usc: radios, amplifiers. con-
densers, ¢ phano motors. pickup arms, volume controls, test equip-
ment, sSp “in fact any radio or electroniec part or piece of eguipment.

Here is yom opportunily to turn idle inventory into cash. Write. wire
or call Olson, the popular name in radio.

=TT

TOTAL

s NAME )

SEND FOR OLSON’S BRAND NEW BARGAIN CATALOG. GET NATION-
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS

Lo

D
CLEVELAND, OHIO CHICAGO, ILLINOIS  § aoDess | A
2020 Euclid Ave. 623 W. Randolph Street

1f you live in or near Cleveland If you live in or near Chicago TOTAL
visit our store, get these and many visit our store, get these and many i |
more bnrgnius., more bargains. 4 C'TY 7ONE1—STATE AMOUNT

MAIL ORDERS SHOULD BE SENT TQ AKRON, OHIO 3 RN 352

GIZZ%) 0LSON RADIO WAREHOUSE - 275 E. Market St. Akron §

arch, 1952 87
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LOW FACTORY PRICES
Seﬁsationa"y New For 152.’

WIDWEST 72son

g==s | 5 v RADIOS

gty
o

soles and complete chassis for easy
installatien in your own cobinet.

30 DAYS TRIAL = FACTORY-TO-YOU

WE PAY TRANSPORTATION CHARGES.

Swecial Bonus Gifyt/

Hluminated

TELEVISION CLOCK

Given With Every
Purchase of a MIDWEST
RADIO or TELEVISION

LIMITED TIME ONLY!
Phone For FREE 1952 MIDWEST CATALOG
IN NEW YORK MUrray Hill 2-6610 N CHICAGD STate 2-5600

AN CLEVELAND PRospect 17450 IN PITTSBURGH GRant 1-0609

iN DETROIT WQodward 3-1233 [N ST. LOUIS GRand 1181
4N PHILADELPHIA LOcust 4-1035 ... or send coupon below
SEumsEEEmuNe R -

BT RL ] MIDWEST RADIO & TELEVISION CORP. 1
COUPON Dept. 378 909 Broadway, Cincinnati 2, Ohio :
For FREE RLE:

MIDWEST LN
1952 Catalog

\\{7
S

CITY ___________ ZONE__STATE______
L L LT T I LTI L

GROUND RADIO OPERATORS AND

RADIO TEGHNICIANS

TRANS WORLD AIRLINES
First or Second phone license required. Ground
Radio Operators, able type 35 words per min-
ute, needed several domestic stations. Radio
Technicians needed Kansas City Base and should
have two years experience radio repair, Write
RTN-TWA, Employment Manager, Kansas City
&, Missouri.

THIS AD MAY BE SMALL—BUT IT

CAN MEAN B-1-G MONEY TO YOU!
I want to buy BC-348, BC-342, BC-312, ARC-1,
ART-13, BC-221 or any parts thereof, no mat-
ter how small. In fact, I’ll buy anything. I’'m
not kidding! I.et me prove it!

‘Wire or write: ROBERT SANETT
4668 Dockweiler, Los Angeles, Calif.
Telephone: YOrk 4637

Within the Industry
(Continued from page 26)

Starrett Television Corporation of New
York. He was formerly special con-
sultant to the company’s board of di-
rectors in the fields of procurement
and finance . .. WILLIAM W. TAYLOR
is the new sales promotion manager
of the Capacitor Division of Sangamo
Electric Company. He will make his
headquarters at the Marion, Illinois,
plant of the firm . . . MANFRED E.
PHILIP has been appointed controller
and director of purchases for Telrex,
Inc. MARTIN F. SHEA, veteran
Philco employee, has been named vice-
president of the Auto-Radio Division
in charge of car radio manufacturing
sales and head of the company’s De-
troit operation . .. DAVID S. RAU has
been elected vice-president and chief
engineer of RCA Communications,
Inc., while €. W. LATIMER, formerly
vice-president in charge of engineer-
ing, has been named vice-president
and chief technical consultant of the
firm ... S. . NEIMAN has been named
executive secretary of Radar-Radio
Industries of Chicago, Inc., while
KENNETH C. PRINCE has been retained
as general counsel of the trade group

. EDWARD A. ROPPEL, quality con-
trol engineer at Packard-Bell Com-
pany, has assumed his new post of su-
pervisor of government production . . .
MARYIN L. BRUCKNER has been named
assistant sales manager of the jobber
division for Quam Nichols Co., Chi-
cago speaker and electronics manufac-
turer.

ALBERT COUMONT has been appointed
service manager of the Radio-Televi-
sion Manufacturers Association, suc-
ceeding E. W. Merriam who held the
post previously on a temporary basis.

Mr. Coumont was formerly sales
manager, Electronics Section, Interna-

z«yaff/&@ ?mf%

AT ANY PRICE !

tional General Electric Co., Inc. and
prior to that gained wide experience
in his own service business and in the
service divisions of various manufac-
turers.

He will make his headquarters at
the new RTMA offices, 777 14th St.,
Washington 5, D. C.

& * *

DOUGLAS Y. SMITH, veteran of nearly
a quarter-century of service in the en-
T - . gineering, merchan-
dising, and sales ac-
tivities of RCA, has
been promoted to
the post of manager
of sales operations
for the Tube De-
partment of Radio
Corporation of
o America.

Earl M. Wood, for the past 10 years
manager of manufacturing at the
Tube Department’s Lancaster, Pa.,
plant, will succeed Mr. Smith as plant
manager in Lancaster.

In his new post Mr. Smith will be
responsible for the coordination of the
department’s renewal and equipment
sales activities and of the tube parts
and machinery sales.

He joined the company as a tube de-
sign engineer in 1930, shortly after his
graduation from Cooper Union Col-

lege.

3 |

NEATER DRILLING
By MORRIS DORSEY

EATER, quicker drilling of alumi-
num, metal, and plastie can be ac-
complished by placing a small piece of
cellophane tape over the spot to be
drilled.

The tape seems to provide a ‘bite”
for the drill point and at the same time
prevents the usual burrs which have to
be reamed or filed out. In addition, the
tape keeps the drill from slipping and
marring an otherwise good-looking

pancl.
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MOTORS AND SELSYNS

THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION.

MANUFACTURER TYPE GR NO. VOLTAGE RPM DIMENBIONS SPECIAL INFORMATION

Stewart Warner ~ ........ 6YDC . Z‘A”xq%” Y4”x%" Lg. shaft

John Oster B-9-2 12vDC 1.4A 5600 2% x3%” Y4”x%" Lg. shaft. Shunt Wd.

General Ind. 62800 13vDC 9A 6800 2" x4" Ya”x%"” Lg. shaft. 1/12 HP

Emérson D-26-BT 24VDC 24A 100 2Y " x815” 160 Ft.-0z, torque

Redmond 7-N 24VDC .96A 6000 2% "x3%” Complete blower assembly

F. A. Smith 40H 115VAC 60 Cy 67x5Y47x5" 100 CFM blower ($12.95)

Western Elect. FL 115VAC 400 Cy 6700 3% 7x4"x41," 25 CFM blower

Signal Elect. D-4272 24VDC .66A 2100 2% X" Y4”x1” shaft. 1/190 HP

Stromberg D-4436 24VDC .45A 2% x3%” Y4”x%" shaft. .003 HP

Amglo . 24VDC R 1‘/2”Xr‘/a” Telephone ringing circuit motor

mite e e, o BE TR
ohn Oster -8- . 4"x4% x¥%” shaft.

Delco 5069267 27.5VDC .25A 6000 1%”x3Ys" ‘/j”xl?/g” shaft. 1% 0z-In Tq.

Western Elect. KS5996-L04 28YDC e 2"x21" 3i"x14” shaft. Series Rev.

Bendix MO5B 28VDC 1.75A 3200 1‘/z”x'f”/z” Y4 ”x1%” shaft. Series Rev.

Bendix E-11500-1 28VDC 1A 9000 11473157 Va”x1%4” shaft. Series Rev

Elracttiolnal Mtrs. 236110230 %nggg 31.1A 3900 g://;”fs‘/z,” 147x%" shaft. Used in ART 13
ectrolux VvDC .1A X245 5%"x%8” shaft. 20 Deg. rotation

John Oster A-21-E-12R 28VDC .4A A 11/;”x£%" . S;Ki;-,”x%” shaft. Series Rev.

Emerson D-26-BV 28VDC 3.1A 3900 2%5"xB" Y4”x%"” shaft. 1/20 HP

Electrolux 16876 28.5VDC 1.8A 2200 3% 7%y Y4”x1%” shaft. 1/35 HP

General Elect. 2J1G1 57.5VAC 400 Cy 2%7x3%" Selsyn transmitter

General Elect. 5BN38HA10 80VDC .25A 3000 2%"x5%%"” Y”x%"” 1g. shaft

General Elect. 2J1F1 115VAC 400 Cy A 2% "x8" Selsyn generator

Diehl. 11-1 110VAC 60 Cy 47x5 7 Synchro repeater selsyn

Bendix ... 110VAC 60 Cy 3%”)(/%1/2” Synchro differential selsyn

Bendix ... 110VAC 60 Cy 3% ”xpYs” Synchro transmitter selsyn

DYNAMOTORS AND POWER UNITS

150vDC .010A
14.5VDC 10A

MANUFACTURER TYPE OR NO. INPUT OuTPUT DIA. LGTH. SPECIAL INFORMATION
Eicor M13415-254 27.5VDC 1.5A 250VDC .060A 4] 84" With bracket mounting
Eicor ML3412-42 13.8VDC 2.45A 220VDC .070A 3% 5147 No mounting
Western Elect. DM53AZ 14VDC 2.8A 220VDC .080A 2% 415" With base plate
Westinghouse 1171187A 27VDC 1.4A 285VDC .060A 21/31" 4% No mounting
General Elect. 5DY82AB52 27VDC 1.5A 285VDC .060A 2%" 754 No mounting
Western Elect. 1171091B 27VDC 1.6A 285VDC .075A 2%” [/ No mounting
Redmond 5047 27VDC 1.75A 285VDC .075A 2%/ 4" No mounting
Eicor ML3415-254 27.5VDC 1.5A 100VDC .150A 3 542" With base plate
Eicor ML3420-194 27.5VDC 4.0A 325VDC .200A 3% 6" With base plate
C.Q.R. 355D2BA 27.9vDC 1.25A 220vDC .070A 3%” 5%4” No mounting
Continental DM310A -28VDC .5A 100vDC .01A 2" 41" No mounting
C.AY. DM32A 28vDC 1.1A 250VDC .060A 2% 41" With base plate
Pioneer PE8EM 28VDC 1.25A 250VDC .060A 24" aln" With base and filter
Bendix DA-1A 28VDC 1.6A 230VDC .100A 3% 51" No mounting
Redmond DM5 3A 28VDC 1.4A 220VDC .080A 2" 47 With base plate -
Redmond 5056 28vDC 1.4A 250VDC .060A 29" 437 With base plate
Eicor ML-3420-90 28VDC 3.3A 400VDC .125 A 3147 6Y2” With base plate
Continental DM33A 28VDC 5A 575vDC .160A 31/1” " Cont. duty. No mounting
Winco 4186 13vDC 13A 250VDC .060A 4 8%"” With base plate

13vDC 300VDC .225A . Intermittent
Continental DMX310A 12vDC 2.8A 150vDC .100A 24" 4" Cont. Duty. No mounting

. | DIMENSIONS
Pioneer PE 55 12vDC .16A 500vDC 0.2A 7947x12%"x13%”  Pwr. Unit W/DM 198G
Cont. DYN, Fiiter and Mounting

Westinghouse PE 94C 28VDC 10.5A 300VDC .260A 8ln7x612"x12%"  Pwr. Unit W/DA3A

DYN, Filter and Mounting

- -

ADEL CLAMPS—LARGE STOCK—SEND US YOUR REQUIREMENTS

¢ Resistors o

Condensers

* Micro Switches, Toggles
o Electronic Assemblies

CHECK WELLS’ HUGE STOCK FOR IMM-_EDIATE DELIVERY OF
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST

¢ Wire c]nd Cable + Relays
Transformers ¢ Chokes

¢ Co-ax Connectors e« Rectifiers o

. Antennas

Dial Light Assemblies

SEeley 8-4143

Accessories

MANUFACTURERS AND D!STRIBUTORS: WRITE FOR CATALOG

ORDER DIRECT OR THROUGH YOUR LO‘tAL PARTS JOBBER

.
e
A

airch, 19352
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MONOSET*

Original under
chin headphone
of high imped-
ance. Magnetic,

3 ; Telex

DYNASET*

EARSET

NEW UNDER-THE-CHIN

Built for user comfort and top
quality reception, the Telex Dynamic

Dynaset is popular in both offices .

and Radio-TV studios because

it provides clear reproduction of both
speech and music. Its higher fidelity
range brings more Iows and highs to
your ears making it especially

DYNAMIC HEADPHONE

Single-phon

slips onto th
= ear.

»

=
TWINSET*

CAA approved

headset that

rests lightly on

sides of head.
! Nothingtouches
i ear.

e

headset that

e

desirable for all types of
telecasting and radio monitoring.
Secretaries appreciate its light-
weight (1.25 0z.) and comfort-
able under-the-chin styling for
office transcription use.
Dynamic driver in plug makes
anodyzed aluminum tone arms
extremely lightweight.

Write on your business letter-
head for a complete TELEX
Dynaset which will be

sent to you on a 20-day
Approval Plan.

[ W cring ot its best

ELECTRO-ACOUSTIC DIV. e DEPT. E-16 '
TELEX PARK -~
In Canada, Atlas Radio Corp., Toronto

- STANDARD OF THE WORLD FOR QUALITY HEADSETS

ST. PAUL 1, MINN.

PHONO NEEDLES
For Any Type
Record Player

Name
Address
'Cify

State
Industries, Inc., 336 5. Wood S1., Chicago 12
L} | .- & r _r _F F F J | s

20

g
Please send me FREE Jenselector. Picks the proper
replacement needle.

It is easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-
ginners or advanced students. Availa-
ble tapes from beginner’s alphabet
to typical messages on all subjects.
Speed range 5 to 40 WPM.
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lit-
eraily takes the place of an operator-
instructor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
‘‘acquired the code’’ with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS

Always

WwWWwWw americanradiohistorv com

Dual-Channel Receiver
(Continued from page 67)

nected firmly to the chassis which is
tied to the separate electrical ground
at some point. Instability or regener-
ation often shows up in the form of
distorted audio and critical tuning.
The previously mentioned procedure
of shunting the tuned circuits with re-
sistances of from 50,000 ohms to .5
megohm often tends to reduce these
effects, but likewise lowers the gain of
the system and makes tuning broader.
It is usually considered that high
selectivity means lower noise in re-
ception. There seems to be at least
one possible exception to this, how-
ever, as far as AM reception is con-
cerned. Noise, consisting of single
pulses, will tend to shock excite tuned
circuits, producing a damped wave
train of a duration depending upon the
“@” of the circuit. A rough relation-
ship appears to be that a coil with a
“@” of ten will ring for ten cycles be-
fore the amplitude level drops to one-
tenth of its initial value. As a result,
the “hangover” produced by highly
selective tuned circuits may cause
noise impulses, when detected, to fall
well within the audio range, while in
the case of low “Q,” broadly tuned
circuits the resultant noise may fall
largely in the ultrasonic range and is
therefore not as objectionable even
though of considerably greater ampli-
tude than would be the case with a
highly selective system. Consequently,
the author prefers relatively low “Q”
input circuits as a means of reducing
audible noise in the reception. In the
tuner design shown this appeared to
work very well, with background noise
and hiss being reduced to a low level
with the audio gain control fully open.
In conclusion, it seems that a dual
channel tuner represents a good solu-
tion to the problem of enjoyable recep-
tion of amplitude modulated signals.
It is simple both in design and con-
struction and requires no elaborate
equipment for alignment and adjust-
ment.

La 76y

RADIO & TELEVISION NEWS


www.americanradiohistory.com

your future in
the new world of

ELECTRONICS

CAMITOU FADIO INGINKIRING INSTITUTE « WASBINGTON 10, D. €.

P IS BOOKLET can mean the difference hetween small,
~_ w-i-d-e-l-v s-p-a-c-e-d salary increases—and rapid ad-
vancemenl. Belween rouline work

and challenging oppor-

tunity. Between constantly defending your job against

better-trained men — and dynamic confidence. Between
short-circuited hopes—and high-powered ambition.

An exciting new world has opened up with such super-
speed thal even the most optimistic electronic experts fall
short in their predictions of expansion.

Think of the 1,500 TV stations within the next 5 years
and the 2,500 stations within 10 years, as predicted by the
Chairman of the FCC. Think of the 13,000,000 TV sels
now in use. Remember that we weren’t supposed to reach
that figure until 1954. Think of the 100.000,000 radios in

current operation.
or more sels.)

(95% of the nation’s homes have one
Think of the tremendous defense orders
now being placed for electronic equipment and installations.

Think of the thousands of radio-equipped fire and police
departments throughout the U.s.
equipped railroads, of the hundreds of cities with 2-way

Of the many radio-

radio service for cars and cabs. Think of the wide-ranging
field of aviation communications—radio-controlled aircraft,
navigation-and-trafiic control, airport stations.

Think of the maritime world with its navigational aids,
fathometers, ship-to-shore and ship-to-ship communications
and radar. Think of electronic heating, fax and ultra-fax,
of electronic medicine, and all the other applications of
electronic know-how.

Countless positions must be filled—in development, re-
search, design, production, testing and inspection, manu-
facture, broadcasting. telecasting and servicing. Who will
get those positions? You—if you prepare today—if you
are alerl and have the ambition to advance your knowledge.
You—if you take 2 minutes to send for a free copy of
“Your Future in the New World of Electronics.”

This helpful book shows vou how CREI Home Study
leads the way to greater earnings through the inviting
opportunities described above.

However, being an accredited technical school, CREI
does not promise you a “bed-of-roses.” You have to trans-
late your willingness to learn into saleable technical

March, 1952

How far ahead can you be

next year. ..

IN TV AND ELECTRONICS?

4 Send for this free CREI booklet today...

and find out!l

knowledge—via study. {Since its founding in 1927, CREI
has provided thousands ¢f professional radiomen with tech-

Duripg World War II, CREI trained

Leading firms choose

nical educalions.
thousands for the Armefl Services.
CREI courses for group training in electronics al company
expense, among them United Air Lines, Canadian Broad-
casting Corporation, Trans Canada Airlines, Sears Roebuck
& Co., Bendix Products Division, All-American Cables and
Radio, Inc., and RCA-Victor Division.

CREI courses are prq.pared by recognized experls, in a
You get the benefit
of time-tesied materials, under the personal supervision of
a CREI Staff Instructor.
reason why CREI graduates find their diplomas kevs-to-
success in Radio, TV and Electronics. CREI alummi hold
top positions in America’s leading firms.

practical, easily-understood manner.

This complete training is the

At your service is the CRE! Placement Bureau, which
finds positions for students and graduates. Although CREI
does not guarantee jobs, requests for personnel currently
exceed supply by far. |

Talk to men in the fleld and check up on CREI’s high
standing in electronics instruction. Determine for vourself
right now that your eafnings are going to rise with your
knowledge—and that you get vour rightful place in the
Age of Llectronics. All this CREI can promise you, pro-
vided you sincerely wait to learn. Fill out the coupon and
mail it today. We'll premptly send you your free copy of
“Your Future in the Nejv World of Electronics.” The rest—
the future—is up to vol.

MAIL COUPON FOR FREE BOOKLET

e

1 CAPITOL RADIO ENGINEERING INSTITUTE I
g Dept: 113D, 16th & Park Rdj, N.W., Washington 10, D. C. |
Send hooklét ““Your Future in the New World of Electronics’® and course outline. ]
I CHECK ‘OTV., FM & vanced AM Servicing {J Aeronautical Radio I
I FIELD OF [J Practical Teleyision Engeering Engineering
I GREATEST [J Bruadcast Rafio Engineering (AM, FM, TV) I
INTEREST 1 Practical Radio Engineering I
J l "
NAME i vrmams oo mb A B vt dnn bl s To T E TR TTTSy b A IS b v pde b Dby &
- I
i Street: rise v sonay s oravin-ot vu i e #srovn v i W e Koo m A b8 4 B e S B [ ]
! , ]
I City . oiiiiniriiciann Ry R Ty g —~rr 2008w o SRR, ves o dbtinsip
If residence school ir ash.., D. preferred. check here (1 I

L---------;.--------------
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IT’S HERE! McGee New 1952 Model 12 Inch Coaxial Speaker for $12°%

BUY YOUR WIDE-RANGE COAXIAL SPEAKEB AT McGEE [

NEW (952 MODEL
i2” CGOAXIAL P.M.

., New Versatile Espey
15 {2-TUBE FM-AM CHASSIS

COAXIAL $64.5O

$|295 P.M. % BUILT IN PRE-AMPLIFIER FOR &
SPEAKER G.E VARIABLE RELUCTANCE [

WHY PAY
MORE?

McGee offers |t': new 1952 model 12” coaxial PM
speaker. The finest that we have ever offered.

% WIDE RANGE AUDIO

$ % MAY BE USED WITH A CRYS-
TAL MIKE AS A HOME P.A.

SYSTEM

ualit, ou wuuld ut in your finest sets if you g o McGee’s new 1951 model 12 tube FM/AM chassis, Latest design with phono inputs
3;; % {’“‘muhum eri (;en{\me Alnico V magnet h el for all types of record players, cxystal or G.E. variable reluctance. Receives stangard
6.8 oz, in the 127 woofer. The tweeter is coamally broadeast 550 to 1700 KC and FM 88 to 108 VIC. ‘Wide range audio response (push-
suspended inside the 127 and has a metal diffusor Only $19.95 buys a full 157 20 watt pull 7C5) and bass boost tone control. Loop anténna for broadeast and 300 ohm line
attached. The high pass filter is concealed under coa\ml PM speaker. with built-in type antenna, may be s ag/led in cabinel, Attractive lighted slide rule dial. Chassis
the pot cover. leaving only two wires to connect high pass filter. Hook to any 8 ohm size, 131ANx9” hich and 9 eep. Shibping weight 20 Ibs. Stoek No. 7-CX. lade to
to_your radio or audio amplifier. Why, buy an output on radio or amplifier. Re- sell at a_much higher Dl‘lce~ McGee's sale,pn e is $64.50, less Sneaker (output
ordinary spcalker \\'hen you can have a 12” coaxial sponse below 20 to above 17,500 mateches 8 ohms). 7- C),(, chassis with our 12” coaxial PM, CU-14Y, both $74.50.
P for only 812.95 Input 8 ohms with 18 watt P Good bass response. A lucky Espey 7-C chassis, 12 coa\ml P\l spcaker and 3 spced VM chanver with G.E.
peak and 1 ts average. Shipping weight 8 purchase makes this price possibie, variable reluctance cartridge. $1

Ibs.  Response from 30 to 17,500 cps. McGee's Full 32 oz. magnet _in the woofer, 57 —
finest speaker value. Stock No, CU-14Y. sale toideter, odel P15 Ship. wt. 11 ‘ TERH'FHG BADIO PHONO SALE
price, $12.85 each. lbs. Sale price. $1 o -

12-TUBE ESPEY GHASSIS

—12” P.M. SPEAKERS 95
$200.00 VALUE WALNUT GABINET
GE 2-SPEED GHANGER
Buy this combination offer and have a fine radio- -phono ¢om-

bination for less than the value of the cubinet alone. T
beautiful walnut cabinet was intended for a Capehart $800 h‘s

HALLICRAFTERS S-78
11-TUBE FM-AM CHASSIS

ONLY $895[] WITH $995[]

12" COAXIAL

N

LESS SPEAKER SPEAKE| : combination and is the finest possible, furniture quality cah-

R i : o inet workmanship. 37” high, 40”7 wide aud 2(11" front to

* PUSH PULL WIDE RANGE AUDIO . back. Hinged top lifts in two sections, 25146” 1id covers

the c}‘ll?lnflrer cfompaxtn&ent and 141/n ” covers the radio compartment. Changer mount-

Hallicraftors §:78, 1l-tube AM-FM radio receiver chassis. with push-pull 6K6 high et AL S Uty Tar By anel, I shipped ready Foper A tctg}fa;:sigegngg

fidelity audio system. A new model chassis for custom installation. Full range tone Genexal Electric 3313 and 78 rpm, 2 speed automatic chanver with t\vo lug-in

control, with bass boost. Input for automatic recl?rd changer, Output transformer has G.E. variable reluctance cartridges. Stock No, MED-37 abinet. E 7-C plug-i

ohm and 500 ohm connections. Chassis size, 1234”7 x 107 x 734”7 high. Xnobs and 2 speed G.E. changer and 2 127 speakers. Sale pr Cea $?1 )me. S chassis,

escutcheon pla‘;te o 1‘;‘11‘“15]\}}93 0 gecseweﬁ S?Tig;;dssg;’;gc"sﬁ sf‘gg SF\L ?8 to 108 me. speed VM automatic changer with uab]?e‘ reluctance furnabnut cartridge
Shipping weight, 25 Ibs. ode: i8. price: aker a n : veig:

S”7)8, 11-tube AM- li‘l\%vfhass:i \nt!}; tg :tg lslogogxnal PM speaker, both for $99.50. fei‘i)lztssgeg for $15.00 extra. thppmv weig ht 200 1bs. Shipped via truck, rail or

S-78 with 15" coaxia speaker, bo or . .
! you want a record changer, see our special listing below. If changer with variable g;]f)yen;;c cabmet described above, furnished cut to fit the Espey 7-C chassis, cabinet

reluctance cartridge is desired, add $8.95 for a pm-ampliﬁer, as the S-7T8 is designed
for use with a crystal pick-up.

DELUXE CAPEHART CABINET $99.95

Beautiful, top quality, walnut combination radio-phono cabi-
net. 427 high, 42” wide and 22”7 deep. Made for Capehart’s
finest combination. Highly polished matched walnut panels.
Cabinet top is 11g” thick, This cabinet weighs approximately
180 1bs. Both the radio and changer compartments and speaker
grill have hinged doors. Radio compartment on the right-hand

100 Molded $995

Plastic Bypasses TUBULARS

=, 100 molded plastic_tubular by- 100 top quality 600 volt tubu-
J pass condensers, All 600 volt, Z 01600 von lar by-pass condensers. Made
And all by the same nationally SUBUEAE this year by a famous con-
known migr., Regular dealers’ denser factory., Don’t confuse

net is over two and one-half vi -bag
times our 50th Anniversary these with grab-bag surplus.

100 600 VOLT $695

side is 14” high and 1112” wide, Made to mount chassis ver- i McGee’s deals are guaranteed

tically. The changer compartment is 14” high and 2614” \S\f‘}-{gnp;éﬁe’loo]\(l)‘;héscﬂh‘é\c/le‘le to please you. Here's what you

wide. Large enough to hold any record changer or rccorder Here’s what y ou get: 10— get: 10—.,001, 10—.002, 20—

mechanism. Front 10” of top over the changer compartment .001, 10—.002, 20—.003 20--.01, 20— -005. 20—.01, 10—.02, 20—

is hinged to fold back for easy access to the changer. Both .02, 10—.05 and ur big deal No. .05 and 10—.1 800 volt condensers. Our

radio and changer compartments come with uncut panels, RN-202, 100 plaSth tubula)s Shipping big deal No. RN-203. Shipping weight 2
Speaker bafile is cut for a 12” speaker and the compartment is completely enclosed. weight 2 Ibs. Net price, $9.9 Ibs. Net price, $6.85.

gglgppmg weight, 275 Ibs. Stock No, K-275, Capehart combination cabinet.  Net price.

50-W. OUTPUT TRANS, McGee's Super High

idelity

$ 50 WHY PAv Best Value
ELECTRONIC RADIO and TV TUBES oNEY 7 in U. S. A,
G0-watt super quality hl”h ﬁdel- OUTPUT
@ 6 MONTHS' GUARANTEE ¢ INDIVIDUALLY CARTONED Pasipll . pheani o puoteat TrANS. $™F 95
e IN RED AND BLUE DE LUXE VARNISHED CARTONS 6L& fubes o 4/8/16-ohm voice 2020000

coil, also 60 and 250 ohm line.
Very efficient winding construce
tion only 140 ohms, total resist- | Model A-403 ngh ﬂdehty output transforms
ance in primary, and 8-ohm voice | er. Why pay $20 or $30 for an output,

0il tap only .2 of an ohm. This | when our A-403 is available at $7.95 Im-
output transfmmer wastes 2 minimum amount of | pedance, 6600 ohms plate to plate (for PP
audio power due to heat loss within the trans- | BL6 or 6V6), 1064 feedback winding, 4-8-

e EVERY TUBE SET TESTED FOR YOUR PROTECTION
ORDER 50 ASSORTED—TAKE 10% OFF. Prices as Low as 39¢

g‘e‘l‘\’g ct GSA:’,GT N .$0.gg former. Very ideal for public address amps. | 15-250 and 500 ohm secondary, Housed in
6BA7 ... 65L76T D led Stock No. 50.J8, net weikht 51% Ibs. Bargain | a pofted case. ~Net weight 6 lbs. Recom-
tere n ° pPrice $7.50 ea., 2 for $13.9 mended for all amplifiers up to 34 watts.
B(GZEG. - 6SN7GT ... .69
6B .. 8 .. . .79 -
gale 1o Swoser 1l 39 SPEAKER AND BAFFLE SALE
6BQ6GT . 6X4 .. .49
éca. .... . exseT . las 8 SPEAKER AND BAFFLE $4.95
gggg(} L 12AT7 R 'Sg Stock No. 818, Tan leatherette covered, plywood slant
6H6GT ! 12AU7 . .69 type wall bafie; plus an 8” Oxford, 2.15 0z. Alnico V
6K6GT .. 12AV7 . .89 magnet PM speaker. A red hot McGee special for
6L6G . ... 12AX7 .. .69 only $4.95 each, or $4.70 each in lots of & or more.
- e = 10" SPEAKER AND BAFFLE $6.95 | 12 SPEAKER AND BAFFLE $6.95
6. Stock No. CA-12, Tan leatherette covered
Sltock dNO lCAt 1'.0’ Tan lllezgth‘%rette lcovelxgd plywood 4slant type Xiall baf‘i}e plus :ts 1PM
plywood slan pe waj plu: uam, 0z. nico magne!
|3 SPEED CHANGERS ON SALE AT MCGEEI Permaflux, 3.16yoz, Alnico V. PM speaker. gaeaker (Popular Adjustacone model). A
Only a few hundred to sell at $6.50 each, terrific. McGee value for only $6.95 each,
or $6.25 each in lots of 3 or more. or $6.60 each in lots of 3 or more.

WEBSTER CHICAGO 3-SPEED $2495|
Regular $47.50 List Only

Websgter Chicago Model 100-16 3 speed automatic record changer
with crystal cartndge and all speed Sapphire needle. needle

plays all records). Base size 12x1234”. Shipping we;ght 14 1bs.

This offer good only as long as our stock lasts. A special purchase

makes this offer p0551ble. Webster Chicago 3 speed changer, Model I
100-16, Sale price $24.9

|
WEBSTER CHICAGO MODEL 100-2 ONLY $26.95 I

For the first time we offer the world famous Webster-Chicago, model 100-2. Features
Ia newly designed spindle, that drops the records flat; air-cushioned to the turntable.
ckup arm Sets down automatically after the last record plays. Plays all records
Iautomat:cally. 3313, 78 and 45 rpm. New balanced tone arm _with™ Electro-Voice ¥ 2-Mike Pre-Amp.
Tili-A-Matic cartridge with dual needits. Oudinarily cost over $37.00. McGee offers 25-Watt Horn $28.95 S0-Watt Booster $39.95 $10.00 Extra.

them for only 526 95 each. Base size 127x1234”. Shipping weight 1 1bs.
a booster or use with the PR-2X Pre-amp to add the use of 2 mikes and one low level

v'M 3.SPEED MODEL 406 $22.95 input. The booster amplifier has one input jack and with 1 volt input gives 50 watts of

VM model 406, deluxe 3 speed automatic record changer. Plays them all. Intermixesl audio. Booster has a 6 lb. potted case high fidelity output transformer, x‘;mastc}axesoqsge?rl)(ﬁg

50-WATT BOOSTER AMPLIFIER—$39.95

ati 1 lue, 50 tt booster amplifier with push-pull
50 WATT BOOSTE Sarzel}];lq G“I)‘réa ouvtit‘xlte tu?)es WaConnecL to your present amplifxexx') as

records of the Same speed. Equipped with a flip over crystal pickup with twin needles. with 4-8-16 ohm voice coil, also 60Q ohm and 250 ohm line, Boos ter

Basc size, 121 ", ing i - b i 2.95. ly with 5U4 rectifier. Price includes tubes: 4 6L6, 7N7 and 5U4. The
size vaxis SR WO 5 e, WTRIEE RE [ EERH E&g]ezarsx‘;%?eycon‘trols are for master volume control and base boost tone control Size
8 x 614 x 1414. Stock No. PA-55X. Shipping weight 26 Ibs. Sale price $39.9

2 M"(E PRE AMP Pre-amplifier plu"s in directly to the PA-53X Booster amphﬁcr.
- [}

GENERAL INSTRUMENT 3-SPEED $]9.95 It enables useé of 2. Crystal or Dynamic Mikes plus one low level

sAe"ﬁ’.mifexfgﬁgfei‘,?&?im“gf,?ee3 ”si,ce‘)eﬂ? a?f‘tﬂ“mg;iﬁcsﬁé’g&d 3:ggqesr0%iéﬁ input, Furnished with 4 foot cables and p”l gs for remote control of the 337;_‘73& %oosﬁe;
standard crystal cartridge and all purpose permanent needle. Amplifier. Small chassis size 5 x 314 x 4 Stock No. PR-2X, with tubes and 7N7.
Brand spanking new. OQur first offering of a 3 speed changer Net price $10.00 ea.

at less than $20.00. We purchased a large quantity and pass 25 WATT HUR 25-Watt Driver and 314-foot air column re-entrant Trumpet. The
our saving on to yot. Stock No. GI-3384, Sale price $19. 95| - standard type trumpet and driver you see the most. Drivers are
each. Price to thé small manufacturer in lots of 48 or more, 1009, weatherproof, horn is spun aluminum. offered to vou at a considerable savings.
$19.50 each. | | stock’No. MA.33.  Shipping weight 20 1bs. Net price $28.95.

MGGEE RADIO COMPANY = i e o Jr tiio Avey, KANSAS CITY. MISSOURI

Port deders, Inclode Peligi
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ALWAYS LOOK TO McGEE FOR UNCOMPARABLE V LUES!

T.V. FRINGE AREA DEALERS-—ATTENTION
FM AND

TELEVISION BOOSTER SALE

ANOTHER $ 95
WHY et lo

NOT A KIT BUT A FACTORY:BUILT BOOSTER

R.C.A. Type 3 sarkes- Type 2 Sarkcs: C.A, Prmtcd General Sen i
i sational \aluc Continuously variable inductance type tuner, from channel 2, in-
$9.95 Tarzmn $9.95 Tarzian $7.95 clrcun: $19.95 Inst, $2.95 wnd, thl)ougll ¢hanudl 13. This booster is self 'po\\mcd for 110 volts

RCA TV FR 0 NT END WITH TUBES $9.95 ation, o res O e e casy.  Mctlurad-ilver. Super

Stock No. GB-GB. Shipping weight 5 Ibs. McGee’s terrific sale

Z

GONVEHT YOUR T. V.,TO A LARGER PICTURE TUBE

LOOK—i6” RECTANGULAR 95
GONVERSION KIT $28

With cach nverslon kit you get a plastic mask, 70 degrec de-
fleetion yoke day guaranteed black face picture tube, plus §
our new 77J1- }\ 14.000 Volt Universal flv-back and horizonta!
output transformer that works oun any output tube and any in-
gle rectifier (1B3 or 1X2). A suggested diagram is furnished
for use of [the uansfoxmer with several different output tubes
_ and rectifigrs. We think this is the finest and best priced con-
version kxt, in the country. Shipped Truck or pxess. only
No. TCK-14, with 14BP4A 147| rectangular tube, Net price.... . .$27.95
No. ’IC]\-IS, with 16RPAA 16| rectangular tube, Net price.... . o
No. TCK-17, with 17BP1A 17~ xuctangu!ar tube, Net price...

, Wwith rectangular tube, Net price

Yideo C0|| Kit $7.95

Terrific huy on this RCA TV tuner, We have a limited quantity of the famous original , $10.95 each, two ¥ 20.00.
%Ullu‘l. 11, ‘;:hzu;nellci)mpltetcly 8'11;&3(1 {m{% tested TV mint end tuners, Rea.dy to connect GREDL Sacn_tvo for S
o your TV video LF. strip. ered at a sacrifice. D’rice was originally $44.00. Now
only $9.95 each, with tubes. You'll save plenty on this item, RCA-13P TV front COMPLETE 11” TO 20” T.V. KlT
end é\mex sdlmt 1Ien«vth 335" Ggféonll base Olf\l tuner. s(omerter c?xl type Stor soepara.tc
sound, a8 used in the tamous chassis. et price $9.95 cach, two for $19.00, com-
Dlete with 3-676 tubes % AC-TRANS-TYPE $ 5
SARKES-TARZIAN TYPE 3-TUNER WITH TUBES $9.95§5% CONVENTIONAL CIRCUIT LESS TUBES
This popular Sarkes-Tarzian TV front end is widely used today. 13 channel rotary =
Tt'.ylljyu S\\'(i(C('{l with (:ﬁ(]l]i(\“%l%lh (tluncdcguils I’ui{s 1nlcludfes a schematic diagram and 3 * READY WIRED 12 GHANNEL T.V. FRONT END é\ W
nbes; 6Ct osc., i and 6AG5H mixer. egular factory cost is twice our price. o
}G]:Lch[ tuncif'md, its 0\(\1'n tu]be solckcts tﬂ,re wired, ready to hook uxé LI“I‘I video an% sound * 10° DEFLEGTION * (BERAMIG FLYBACK -

P ostrip. ay De used with either inter-carrier ov separite soun circuits. uilt in
fino t'reupencx_contxol Shipping weight 3 Ibs_ pe 3 Sax]_(e -Tarzian TV tuner with * KIT OF TUBES EXGEPT KqNE S|6 95 * '1BP4A $2l 95 EXTRA
tubes. Net price $9.95. Type 3 tuner and 203- video coil kit, both for $16.95. A f}ompi%te kit ofqgar]t]i‘ t?egtxgl‘du?y:l '%ccﬁl.\cnstf‘ozcmm opugtc&atxgl‘g\lxxg "‘11 c:hrs ‘f\ox".ulrlxsei

with a inch ngular jpis ark arzia
N L ¢ a d.  Ci it f Lt ventional

SARKES-TARZIAN TYPE 2-TUNER WITH TUBES $T7.95f: recay ‘sz:;‘gn, The i videe ISPt A0 e e ity Chaston 13, vendy
fl‘.\rmt EIlmrlzﬁs-bTai-tzmn Tg turie}c', sam}e a,stle’IDe 3\711£sted ab%\}e,gsexc%pt dozes not have Eunched I¥V. e Dlg tr;oc“ buy %]"]lle n'hltu:ﬁ“gilsmﬁf’xléncm;(xlles;;‘r‘xr&?osrre;fx‘tlsr'x?&le?ng\119‘0206
inpu i coil built on. omplete with 3 tubes. Net price $7.95. ype tuncr and [ tronies S C UL ire. P
203-XX video coll kit, both for $14.95. Sl ke el ;‘gbzisi%ocp Kit of 19 tubes bt Jogs picture tube $16.95
RCA 12-CHANNEL PRINTED CIRCUIT TV TUNER $19.95
Latest design RCA 12 channel printed circuit TV tuner. Rotary switch with snap-in
printed circuit strip principle. This popular tuner used by Hallicrafters in inter-
citrrier cireuit sets.  Shaft length 33”. Built in fine frequency control. Price includes
tubes, 6J6 and 6CB6. A terrific value at $19.95 each.
GENERAL INSTRUMENT TV TUNER, LESS TUBES $2.95
Completely wired, 13 channel selector incorporating fixed inductance and variable
capacitance. Converter output transformer is attached. 1o be coupled direct to separate
sound and video 1F’s, 3 6J6 ttubes are required. Shaft length 2%4”. Built in fine fre-
quency control. Olll.tlnd,l cost over $20.00. Weight 4 1hs, Have been in sets, but
zuaranteed to he a good value Stock No. GI-13P°X, Guneral Instrument TV tuner, less
tubes. Net price $2.95 each.
2-TUBE SARKES-TARZIAN TUNER LESS TUBES $7.95
Sarkes-Tarzian new two tube model, type TT-3A, 12 channel television tuner. This is
the new 2 tube model requiring a 6J6 plus 6AKS, or 6AGS5, or 6CB6 or 6AU6 RF tube.

o _ ;
" I're-aligned by trained factory personnel. Input feeds 21 mc broad band. S ‘k x?&aﬁldrl‘ed«_on‘s i‘l’l?‘e)n:igg

u'i\ Ifine tuning control is over the channel selector shaft. Tower requirements 0 oy 3 fm (usevw ith k“CGRCuA\kc T

5y 120 to 140 volts DC at 17 mills, plus 6.3 volts fllament, This tuner is bt . 3 ¥ g‘;;ls' OUEHE e picture

¥ 3y oftered at a terrilic saving to you. Stock No. ’I"E—3A. I’\:et price $7.95, R:Eeiecyhasl)n 21 amqlgg 3 £7.%, 5251 35 me sound
& G twe for $15.00, loss tubes. Available with 2%, 5%%" or 7%"” shaft. Specify @ pooster, Order yours | éor:wcseitc?lscco“mmaml, and
= y\ shaft length desired. 6J6 and 6AUG tubes for above tuner, both @ from MeGee. Shipping i chokes. Stock No. 205.XX. weight

for $2.39 extra. weight 6 1bs. Sale price Ibs. N ¢, $7.95. $6.9 purchased
o ‘ $19.10 each. e - Wwith ANY TV tuner: all cmls |denhﬁed

SENSATIONAL NEW 2-BAND RADIO KIT ONLY $14.95

e e e e e e e e — — — ———— it o o S T o S S e S S S S S GAER SR (P S . e e . S e B o S S e s o S e o o e — e ®

[0-WATT HIGH FIDELITY
AMPLIFIER KIT $14.95
% MIKE INPUT 5 PHONO INPUT

MODEL ME6-2 $14.95
NEW MODEL 6-TUBE, 2-BAND RADIO KIT

A FULL 2-GANG SUPERHET KIT
% BASE AND TREBLE BOOSTER RECEIVES 550-1600 KC PLUS 6-18 M.C.
complete kit of parts, including tubes, diagram and mstructwub, to build a 10 watt

|

) fidelity twin tone control audio amplifier, with bass and treble boost. Inputs for McGee’s new 1951, 6 tube; AC-DC 2 band radio kit. Receives broadcast, 550 to

nike and cl al phono pickup. Output transformer matches 1600 ke and short wave, 6 to 18|me. A straight forward suberhet eircuit with 2 gang

e with our 12” coaxial PM speaker, or any good PM and have a tuning condenser, 456 ke I.F. ftransformers, ete, 5" speaker illuminated slide rule

beautiiul sourding. vet low cost amplifier. Response form 50 to 15,000 cps. Chassis dial. Everything furnished, including tubes, 12SK7, R.F., 12K8 mixer, 128K7 LI,

ltb xu:l)onluncgcél “‘"ge: vf'(‘lu};"%ﬁ% fog‘?{mlgs fr“““ A 128Q7 detector, 1st audio. 35L6| output, 35Z5 rectifier, diagram and a bhoto showing

1:!\(.331181] ‘(gng“é dzu?hlex 'a t‘ele o ‘P umlyjlv Price includes tubos view of underside of completely Wvired chassis. The chassis pan and dial parts are fac-

12AU7 and 2-50L6, plus r jers, A good quulity kit with matched parfs. iz tory production. With this kit, sjou can build a commercial looking and factory quality

51%47x107x5%" high, including cover. Stock No. AP-10R, shipping weight § lbs. Sale 2 band radio. housed in a streamlined plastic cabinet, Size: 13 x 634 x 6%4”. Stock
price $14.95 each. 127 coaxial PM speaker, $12.85. extra. No. ME6-2, shipping weight 10 1bs. Net $14.95.

SELF POWERED AC ) 8-TUBE 22 WATT
Broadcast Tuner Kit. 3-Gang  =“A%53 % Wide Range Amp. 10-TUBE RADIO KIT $29.95
- ; 3-GANG TUNING

Tuming. Complete Kit, $12.95 % Model 7x5 Kit Only $37.95
w \... 2-7F7, 2-6A3, plus rectifier), diagram MIKE INPUT

A lete kit,
4 self.powered, 3-gang superhet complete kit, including tubes (3-7ES,
\_‘ and photos. All triode circult makes

P
s

tuner kit with R.F, stage. When
wired according to our diagram for minimum harmonie distortion. In-

will make a top quality broud- puts for radio tuner any kind of pheno |-
cast tuner (550 to 1650 kej, pickup (crystal or G.E. variable geluc-l |2 WATT
for use with any amplifier. Dom’t class this with tance) and either crystal or dynamice HI-FI AUDIO
ordinary tunersl, tth sfh‘ls 1]ts]0wnthp0\\rier transfox'mcx mike. QCutput transformer matches 8 . -
This complete kit is furnished wi o diagram, photos ohm voice coil. Twin clectronic toneld ™
and tubes, 6AU6 R.F.. 6BLES oscillator ., 6AUB controls, bass and treble with range selector switch (or either juke BASS-TREBLE
I.F. detector, 6ALS diode, AVC, plus rectificr, Connect box quality with heavy bass response or brilliant symphomc range.
to any. audio amplifier. Ideal for use with our S-2 The best quality amplifier kit we know how to mal Has a very BOOST
TM-16 or 7X5 amplifier kits. ~Chassis size, 91 wide range output and heavy power transformer. Response 18 to
414" high.  Shipping weight. 7 b< dedcast “tiner 20,000 CPS. 8 tube all mode amplifier kit, complete with tubes.
kit \lodel BT-38X. Net price. $12 “’C-lght 25 1bs. Net $37.95

Build Your Own (]85 | A NEW 1951 ALL-PURPOSE RADIO KIT
5.Tube Broadcast o Phono-Mike McGEE HAS EIGCO

10-Tube Broadcast (5530 to 1700 Ik i -

SUPERHET RADIO &g 2 Broadcaster 00 kc) Radio Kit for cus

TEsT EQUIPMENT KITs I tomn builders. Features 3-gang superhet circuit with

A.V.C., high gain IF circuit, 8” slide rule dial.
Modecl 145-K, Multi-Signal tracer. I Chassis sizé 123" long. 10” front to back, 614"

KIT $12.95
Modcl RS-5 tube AC-

Kit Model DE-6R. With
this simple kit, you can

build a 3-tube phono Net $19.95|] high Audio inputs for a cr i i
. 3 . gh. ystal or dynamic milkc,
Dacdxo hllzﬁerh;lt:smiﬂgg oscnllat}.{oer "}x’:éu't'lso ‘{;?151 Model 221-K Vacuum Tube Volt- 25.95|| #0d record changer or player. Tone compensation for
1 p broadeast over any r I g Aot — o Ly -95|| standard crystal pick-up or General Electric variablc
antenna and 2 gang T S/ Y ra- 2 c 15 Signal Generator, o
1 th lighted slide rule dial | dio, within your home, (about 75 feet: from A Net 39.95| reluctance. Push-pull 6V6 output tubes, shielded
condenser, with lig] iy os | 1000 to 1500 ke. Inputs for crystal mike or Sienal Generator high fidelity output transformer matches 8 ohm PM
and attractive plastic cabinet. Receives § o yoea) phono pickup. Fader control fades ...‘.‘ .......... Net 19.9s|| speaker. husky power transformer, 2 tone controls for
broadcast. 550 to 1650 ke. Full size | from mike to record. Ideal for a home P.A. 5% Oscilloscope || scparate bass and treble boost. A complete kit, in-

dynamic speaker. matched 156 L.F.'s, [ system, baby listener and home entertain- < i
automatic volume control. This is a 'tnelm. ﬁtcg/}n{;u{t%EkgnofNpflrtscemc;\;dén" Model
. . - A _ | tubes. Ki ode - ct price,
°°“'f51°‘° l’agm”kl'jt“,w’_"‘,}';ry",“:ggos"“,‘r:d DE-6RWT, wired and tested. Net price, Mogel
ished, including diagram. photos doy | $2:95. Crystal mike and desk stand, $4.95
tubes: 12K8 mixer, 128K7 LF., 125Q extra. Concealed microphone unit, only 17 \Iu(lel

44.95 | cluding tubes 6SK7 R.F., 6SA7 mixer, 8SK7 I1.F.,
6HG dctector, AVC, 68Q7 1st audio, 12AX7 variable
34.95(| reluctance and mike amplifier, 12AX7 phase invertor,
34.05/] 2 6V 6 outputs. plus rectifier. diagram and instructions.

- Shipping weight 18 lbs. Stock No. BK-R10. Net pricc

- 1p.
detector, 1st audio, 50[6 output, 3525 | in diameter aud 4” thick. Specify hidden RBridge 1 - {’-ﬂ 19.95|| $29.95. 10”7 PM spcaker, $6.95 oxtra. Crystal mike
Shipping weight 7 I1bs! Stock | mike when ordering. Stock No. T-001. Net. Model o10% ‘Baticry Eliminator and desk stand, $4.95 extra. 12” coaxial speaker
. Net price $12.95. $3.95 extra. Kit Net 25.95|] $12.95 extra.

McGEE RADIO COMPANY %5l et Bicth [HEvHone icron sete WAl ron fovs
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For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer.
TELEVISION NEWS, the page, and the issue number, delay will be avoided.

By mentioning RADIO &

CABLE CONNECTOR
Alden Products Company, 117 North
Main Street, Brockton 64, Massachu-
setts, has developed a new octal type
9-pin connector for use with TV color

P

i Sade e e
adapters, u.h.f. converters, and other
applications requiring a rugged, small
connector. : .

The connector (209FEC) and plug
(109C) unit feature leads attached di--
rectly to the contact with no project-
ing solder terminals, 100 per-cent
molded insulation around each contact
and lead, individual strain relief for
each lead, and the wire tip crimped
firmly to eliminate the danger of cold
solder joints.

PREAMP-EQUALIZERS

Brociner Electromics Laboratory,
1546 Second Avenue, New York 28,
New York, is currently marketing two
new preamplifier-equalizers, the Mod-
els A100 and the A100P.

Correct equalization is provided for
all makes of microgroove records as
well as for the older 78 rpm discs. In-
cluded are the original Columbia LP
curve and the very different character-
istic used by RCA for its LP’s and 45’s.
The AES recommended playback curve
is obtainable with one of the indicated
dial settings.

Both units with

are supplied

brushed-brass designation plates for
front panel mounting and both are

housed in chassis measuring 3” high
and 8%” long at the panel and 7%”
deep behind the panel.

The Model Al100 has an adapter
power plug to fit under the beam
power output tubes while the A100P
has an integral power supply.
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A data sheet on these new units is
available from the company on re-
quest.

COAXIAL SPEAKER

Oxford Electric Corporation, 3911
South Michigan Avenue, Chicago 15,
Illinois, has added another speaker to
its line—a 12" coaxial unit.

The new speaker, the Model CO12JB,
has been designed for quality AM, FM,
and TV receivers as well as for moni-
toring, recording applications, and
other sound installations.

Frequency range is 65 to 15,000 cps,
the network crossover is at 4000 cycles,
power rating is 10 to 12 watts, input
impedance -8 ohms, while the woofer
magnet measures 12” and weighs 6.3
ounces and the tweeter magnet is 3”
and weighs 1.47 ounces.

WIDE-RANGE SPEAKER
University Loudspeakers, Inc., has
added a new 12” wide-range, wide-dis-
persion cone speaker to its line.
The “Diffusicone-12” features a dual

S

concentric apex horn which both ex-
tends the high frequency response to
over 13,000 cps and disperses these nor-
mally beam-like frequencies uniform-
ly throughout the listening area. The
“diffusor” element used provides dual
horn loading of the speaker apex, sub-
stantially increasing high frequency
efficiency, and combines both radial
projection and aperture diffusion of the
high frequencies to assure reception of
the speaker’s complete range of re-
production.

Of special interest to the service
technician and custom installer is the
company’s exclusive “bi-sectional’” con-
struction of this unit which enables re-
placement of either the entire basket/
diaphragm assembly or the magnet
mechanism in the field without special
tools.

A specially prepared catalogue sheet,
together with complete cabinet prints,
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is available by writing direct to the
company at 80 S. Kensico Avenue,
White Plains, N. Y.

NEW "LOOPSTICK"

Grayburne Corporation of 103 La-
fayette Street, New York 13, New
York has come out with a companion
unit to its “Ferri-Loopstick”’—the
“Vari-Loopstick.”

The new unit retains all of the fea-
tures of the “Ferri-Loopstick” but has,

in addition, micrometer adjustment.
This new feature has been incorporated
for the benefit of technicians and hob-
byists who are “station jumpers” and
“DX hounds” and for those who want
to peak-resonate for a series of stations
at will.

Both the new and the older unit can
be used to replace older type loop an-
tennas in any broadcast receiver.

FOLDED HORN BLUEPRINTS

Jensen Manufacturing Company,
6601 S. Laramie Avenue, Chicago 37,
Illinois, is offering without charge
blueprints and instructions for building
the new backloading folded horn which
was recently demonstrated in conjunc-
tion with the company’s G-610 “tri-
axial” speaker at the Audio Fair in
New York.

This 30 cubic foot enclosure, devel-
oped by D. J. Plach and P. B. Williams,
is of particular interest to professional
sound men and high fidelity enthusiasts
because of its moderate cost.

Compactly arranged in a cabinet 5 x
3 x 2 feet, the new horn design re-
duces the loudspeaker resonant fre-
quency by almost one octave, increases
efficiency 4 to 6 db over the entire
piston range, improves transient per-
formance, and allows doubling the
loudspeaker power rating for a given
amount of distortion.

For details on how to secure the
building plans for the cabinet write
the company direct.

PICKUP CARTRIDGES
The Astatic Corporation of Con-
neaut, Ohio, has developed a new turn-
over pickup cartridge which is said to

provide performance quality equal to
that obtainable from single-needle
units. )
The cartridge uses two complete
(Continued on page 120)
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How

Commercial

to

EDW. H. GUILFORD
Vice President

I can train you to pass your FCC

FGC

License Exams in a minimum of
time if you’ve had any practical
radio experience—amateur, Army,
Navy, radio servicing, or other. My
time-proved plan can helg put you,
too. on the road to success.

Let me send you FREE
the entire story

Just fill out the coupon and mail it.
1 will send you, free of charge, a
copy of “How to Pass FCC License
Exams,” plus a sample FCC-type
Exam, and the amazing new hook-
let. “‘Money-Making FCC License

Information,”” E x a m

Get Your FCC Ticketina M
Get this Amazing

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—Amateur,
Army, Navy, radio repair, or experimenting

TELLS HOW— Employers make
JOB OFFERS Like These
to Our Graduates Every Month

Letter, October 11, 1951. from Chief Engineer, Broadeast Station, North Carolina, ‘“Need
men with radiotelephone 1st cluss licenses. no experience necessary. Will learn more thian
at average station for we are equipped with Diesel Electric power, transmitting and studio
equipment.””

Tetegram. October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming.
send latest list available first class operators.
combo men.”’

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

HERE'S PROOF FCC LICENSES ARE OFTEN SE-
CURED IN A FEW HOURS OF STUDY WITH
OUR COACHING AT HOME IN SPARE TIME

‘‘Please
Huave November 10th opening for two

Name and Address License Lessons

Lee Worthy 2nd Phone 16
2210'2 Wilshire St., Bakersfield, Cal.

Clifford E. Vogt Ist Phone 20
Box 1016, Dania, Fla.

Franecis X. Foerch Ist Phone 38
38 Beucler Pl.. Bergenfield, N. J.

$/Sgt. Ben H. Davis o i ist Phone 28
317 North Roosevelt, Lebanon, .

Albert Schoe 2nd Phone 23

]
110 west 11th St., Escondido, Cal.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-39—4900 Euclid Bidg., Cleveland 3, Ohio

Radio Operator

License

FREE

Tells where to apply and take

FCC examinations,
location of examining offices, scope of kKnowledge re-
quired, approved way t¢ prepare for FCC examina-
tions, positive method pf cheeking your knowledge
before taking the examination,

inimum of Time

TELLS HOW —

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Joh-Finding resulis

“ ) GETS FIVE JOB-OFFE FROM BROADCAST STATIONS
Your ‘Chief Engineer’s Bulletin’ is la grand way of obtaining employment for your
graduates who have obtained their Is{ class license. Since my name has been on the
list 1 have received calls or letters from five stations in the southern states, and am
now employed as Transmitting Enginder at WMMT.”
Elmer Powell, Box 274, Sparta, Tenn.
GETS CIVIL SERVICE JOB
“l have obtained a position at Wright-Patterson Air Force Base, Dayton, Ohio, as
Junior Electronic Equipment Repairman. The Employment Application you prepared
for me had a lot to do with my landing this desirable position.’” A
Crarles E. Loomis, 4516 Genessee Ave., Dayton 6, Ohio.

| GETS JOB WITH CAA .

half a dozen or so offers since | mailed some
fifty of the two hundred empioyment applications your school
forwarded me. | accepted a position with the Civil Aero-
nautics Adnlinistration as Maintenance Technician. Thank
you very mugh for the fine cooperation and help_your organi-
zation has gjven me in finding a job in the radio field.”

fJale E. Young, (22 Robhbins St., Owosso, Mich.

OURS 1S THE
ONLY HOME
STUDY COURSE
WHICH SUP-
PLIES FCC-TYPE
EXAMINATIONS
WITH ALL LES-
SONS AND FI.
NAL TESTS.

‘1 have hag

Your ﬁcc Ticket is recognized in all radio fields
| as proof of your technical ability.

CLEVELAND INSTITUTE ;

OF RADIO ELECTRONICS ]

Desk RN-39, 4900 Euclid Bldg., Cleveland 3, Ohio |
i

I

(Address to Desk No. to avoid delay)

I want to know how I can get my FCC ticket in a minimum of
time. Send

Examinatio

ne your FRREE booklet, ““How to T’ass *CC License
s"" (does not cover exams for Amateur License), as

well as a sample FCC-tvpe exam and the amazing new booklet. l
‘Money-Making FCC License Information.””
Tell me how I can get your Free Television Course. l

NAME
| ADDRESS

clry

March, 1952
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Special Purchase FM Radio Chassis

88-108 MC

Complete with 6
tubes. Built-in An-
tenna and Speaker.
Product of Famous
‘i Radio & TV Manu-
= facturer wnose name
we promised not to
mention_

Regularly $29.95

TUBE LINEUP

1—128a7 1—-12s8
2--12BA6 1—35Wa Brand New
1-3SB5

May also be used as an IFM
Tuner by picking signal oft
detector.

$16.95

SPECIAL PURCHASE!

GENERAL INSTRUMENTS 3-SPEED
AUTOMATIC RECORD CHANGER

REGULARLY o
$34.95 i P
ERAND x;
NEW :

$19.97

With all-purpose ecartridge and needle. Plays
33%, 45, and 78 RPM records automatically

NOTE: Do not send money for postage on above
items, we ship best way—charges collect.

LOW FREQ. XTALS-FT 241A[ SCR 522 BC-610
For SSB, lattice filter, etc. %7 Xtals Xtals
spc. 54th o7 72nd harmonic chan- Ya* zins
tels listed by fundamentals. 157 spe.
=ractions omitted.
an 400 4E2 4910
474 440 4c3 B
375 441 4cs L4LD
an 442 4ili 1471
am L 4y 5497
am 456 4y 23
IqE 447 470 Fa&

AR s 47z Ra1il

ar 450 474 735

ara 451 474 TRl

A%h 457 476 153

AET 455 417 TR

arR 457 473 7o ]

am 450 4w 3

an 461 L :7e1=.5

:ﬁ s%cfea. $1.29 | iz ;g
or 15

:3}_9; $9.00 each 33

il SPECIAL

oy 200 Ke xtals

Al without holders $1.29

L) 9c Each each

) 3for $2.00

HAM XTALS-FT 243 HOLDERS—¥%" pin spc.

6140 57256 5875 6450 6673

6173 49¢ Ea, 5740 5906 6473 6706 99c Ea,
6175 10 for 5750 5940 6475 6740 10 for
6206 $4.50 5760 5973 6506 7340 | $9.00

Add 20c for each 10 xtals or less for postage and handling.

VARIABLE CONDENSERS

From SCR-522 2 $
Gang—25 MMF per 2
section ... ... r

From SCR-522 3 S
Gang—25 MMF pes .

section ........ £

BRAND NEW with
CONCENTRIC
AIR TRIMMERS

TERMS. All items F. O. B., Washington, D. C.
* All orders $30.00 or less, cash with
order. Above $30.00, 25 per cent with order,
balance C, O. D. Foreign orders cash with orders,
plus exchange rate.

UN RADIO

QIA FSTREET. N.W.WASH. 4 D C.

Spot Radio News
(Continued from page 18)

Electronics Production Board, and
Lieutenant Colonel Carl B. Lindstrand
of the Electronics Production Re-
sources Agency, in the Department of
Defense, during a visit to the facilities
of twelve companies in Western Ger-
many and Milan, Italy.

The purpose of the trip, it was re-
vealed, was to survey possible sources
for electronic parts in Europe to de-
termine the availability of certain
items, considered to be critically short
here. The investigation indicated that
generally .05 to 3 watt resistors were
in common production, while some
companies produced sizes up to 50 watt
capacity. Production in this country
has been limited to .5-2 watt types. It

was pointed out that the small-size re--

sistors, between .05 and .25 watt, could
be considered by the military for their
gear. [Facilities for precision wire-
wound resistors were also located, al-
though the outputs were small. Fine
enameled-resistance wire, as small as
.0012 inch, was also found to be avail-
able. Two plants were found to be
capable of producing selenium recti-
fiers, using selenium imported from
Sweden. One manufacturer said that
he was making a rod-type rectifier
with ratings from 20 volts at 5 milli-
amperes to 5000 volts at 3 milli-
amperes. Also being processed are the
conventional disc-type assemblies.

Reviewing the facilities and equip-
ment employed at these foreign
sources, a detailed report indicated
that one organization was producing
deposited carbon resisitors using auto-
matic spiraling machines featuring a
magazine feed and having a spiraling
capacity of from 600 to 3500 resistors
an hour, depending on the values. In
addition, lead wires could be automati-
cally attached by a machine having a
capacity of 2000 resistors an hour.

The trip to the plant of the selenium
disc manufacturer revealed that the
company is currently producing 100,000
square inches of processed selenium
rectifier plates a day. Because of the
scarcity of selenium it is expected
that this rate will be reduced by fifty
per-cent. However, it was said, pro-
duction could be increased to 160,000
square .inches within six months, if
material became available. When the
report was prepared, late last year, it
was noted that up to 50,000 discs (125
ma. or equivalent) could be delivered
in approximately six to eight weeks.
The cells produced in this plant were
described as being of the nickel-plate
iron plate type, with a layer of se-
lenium. For passing current, an oppo-
site electrode, composed of a special
alloy, was said to be provided. This
method of making contact was cited by
the manufacturer as being superior to
the pressure technique, assuring re-
liable contacts. The rectifiers were
said to be usable in all of the popular
applications such as for the charging

www americanradiohistorv com

and floating of batteries, d.c. supply in
a.c.-d.c. chassis, excitation of electro-
magnets, etc.

The rod-type rectifiers were noted
as being unique in their structure, an
entirely new design making it possible
to reduce the length of the element in
tube form to less than that of any rod
unit made. It was said that a peak
inverse voltage of 930/cm., or 2350
volts-per-inch, had been attained. The
construction of the elements in tubes
made of an insulating material was
cited as insurance against discharge
and flashover at very high voltages.
The rectifiers were said to be usable as
a d.c. supply for condenser testing; d.c.
supply for TV units; and d.c. supply
for all types of high-voltage testing
gear.

The complete report, including all
this extremely valuable data, is avail-
able for inspection in either room 2314,
Temporary 7T building, 14th and Con-
stitution, N.W., or room 4H4, GAO
Building, 443 G Street, N.W., Wash-
ington, D. C.

TWO NEW SHIP-TO-SHORE chan-
nels may become the official frequen-
cies of the maritime radiotelephone
service, if the proposals offered by the
Commission -are accepted by rail and
ship operators: 162 megacycles (coast)
paired with 157.3 megacycles (ship)
and 161.9 megacycles (coast) paired
with 157.4 megacycles (ship.).

It is hoped that these standardized
frequencies will be adopted since it is
felt that they will serve to simplify not
only the operational problems con-
fronting those in the Great Lakes area,
but the equipment used on the lakes
and connecting waterways.

The Commission has also suggested
that the 157.1 megacycle channel be
assigned to the government, so that
ship-to-shore operators might have two
adjacent channels: 157.3 (which now
is a government channel) and 157.4.
In the event the maritime mobile serv-
ice finds in the future that it can utilize
30 kilocycle channel separation, in lieu
of the present 100 kilocycle separation,
the way is left open whereby an addi-
tional public correspondence pair or
two additional operational frequencies
can be utilized.

THE GEOGRAPHICAL, GEOLOGI-
CAL and geophysical radiolocation
services, which during the past five
years have soared in importance, par-
ticularly in the southwest, have won
a new band: 1750 to 1800 kilocycles.
Analyzing the reasons for the as-
signment of the new frequency, the
Commission said that experience has
indicated that, except for petroleum
exploration operations in the Conti-
nental Shelf area, line-of-sight ranging
would not fall short. The maximum
dependable surveying range of an
ultra-high frequency system limits the
direct operational range of the prac-
tical exploration system to an off-shore
distance on the order of 15 to 25 miles.
On the other hand, there appear to be
areas in the Shelf area considered com-
mercially exploitable for oil at dis-
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Superior’s New

~UNIOR SUPER-METER

MOST COMPLETE AND GOMPACT MULTI-
SERVIGE INSTRUMENT EVER DESIGNED

Measures : * Voltage * Decibels
*Capacity * Resistance
*Gurrent *Inductance
* Reactance

Specifications: D.C. Volts:
750/1500 Volts. A.C.
300/1500/3000 Volts. Resistance: 0-10,-
000/100,000 ohms. 0-10 Megohms.
Current: 0-7.5/75 Ma. 0-7.5 amps.
pacity : 001 Mfd.—.2 Mfd. .1 Mfd.—
20 Mfd. Electrolytic Leakage : Reads
quality of electrolytics at 150 Volt
test potential. Decibels: —10 Db to
-+18 Db. + 10 Db. to -+ 38 Db. -
38 Db. to + 58 Db. Reactance: 15
ohms—23 K ohms 15 K ohms—2.5
Megohms, Inductance . .5 Henry—50

0-7.5/75/150/
Volts: 0.15/150/

Handsome round corngred Henries 30 Henries—10 K Henries.
;‘%l}'c“x'-‘2‘,/':9,";3"];'1‘39 En/?h Plus Good-Bad scale for checking

the quality of electrolytic condens-
ers.

all test leads and instruc- NET

tions

Superior’s NewSlG"Al ﬂgk ﬁCER
Model CA-12 41,9

The well known Mode! CA-12 is the
i only signal fracer in the low

price range including both
meter and speaker!!!

SPECIFICATIONS: e Com-
parative Intensity of the signal
is read directly on the meter—
quality of the signal is heard
in the speaker. ® Simple to
Operate—only one connecting
cable—no tuning controls. e
Highly Sensitive—uses an im-
proved vacuum-tube voltmeter
eircuit. ® Tube and Resistor
Capacity Network are built in-
to the detector probe. ¢ Built-
In Iligh Gain Amplitier—Al-
nico V Speaker.

Completely Portable—weighs 8 nnunds—meas-

ures 5% x 6%/ x 9", $
3 NET

Superior's New Model 660—AN AC OPERATED

SIGNAL GENERATOR

Provides Complete Coverage
for A.M.-F.M. and TV Align-
ment

Mgdel CA-12 comes complete
with all leads and operating
instructions

® Generates Radio Frequencies from
100 Kiloeyeles to 60 Megacycles on
fundamentals and from 60 Mega-
cyeles t 0 Megiteyeles on powerful
harmonie ® Accuracy and sta-
bility assured by use of permeability
trimimed Hi-Q coils. ® LI avail-
able or modulated by the infernal
audio oscillator. @ Ruilt in 400
Cyele sine wave audio oscillator
used to modulate the R.F. signal
also available separately tfor audio
festing of receivers, ampliliers, ete.
® Ocillator Circuit: Uses a mini-
ature high frequency type of acorn
trivde in a ltartley cirenit to insure
a high degree of stability. By using
the same type of triode as a buaffer
amplifier. complete and positive iso-
lation between the R.F. oscillator
and the aftenuator is attained. e
Attenuato 1 3 step ladder type of
attentuator is used. Lach step of
the
separaie attenuator control thus pro-
viding intermediate level steps. e
Tubes used: 955, as R.F. Oscillator,
955 as Modulated Bufter Amplifier,

6SNT7 as Audio Oscillator and Power Recti-
attenuator is controlled by a fier.

The Model 660 comes comuletes 95
with coaxial cable test Iead and

instructions

Model TV-11

e Uses the new self-cleaning Lever
Action Switches for individual ele-
ment testing. Because all elements
are numbered according to pin num-
ber in the RMA base numbering sys-
tem, the user can instantly identify
which element is under test. Tubes
having tapped filaments and tubes
with filaments terminating in more
than one pin are truly tested with
the Model TV-11 as any of the pins
may be placed in the neutral posi-
tion when necessary. ®.Uses no
combination 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. e Irece-moving
built-in roll chart provides complete
data for all tubes. ® Phono jack
on front panel for plugging in either
phones ov external amplifier detects
microphonic tubes or noise due to
faulty elements and loose external
connections.

Operates on_ 105-130 Volt$
60 Cycles A.C. Hand-rubbed [
oak eabinet comnlete with NET

portable cover ... .

Superior’'s New

TV BAR GEIIERA'I'OR

Throws an Actual Bur Pattern

on Any TV Recelver Screen!!

Two Simple Steps:

I. Connect Bar Generator to
Antenna Post of any TV
Receiver.

2. Plug Line Cord into A.C.
Outlet and Throw Switch.

RESULT: A stable never-shifting

vertical or horizontal pattern pro-

jected on the screen of the TV

receiver under test.
TV Bar Generator comes com-

Power Supply: 103-125 Volt 60 Cyclbs. Power plete with shielded leads and
on pancl,

Consumption: 20 Watts. Channels:
7-13 b zontal

Yy harmonics.
(Vnrmblc) Vertical lm
sweep output 60 cyc
output: 15,750 C)cles

nes o 12
12 anud%, Vertical
Horizontul swcep

ST T 1y 33995
NEW TIME ‘P.AYMEN‘T PLAN

ORDER BLANK

MOSS ELECTRONIC DISTRI%UTING CO., INC. B-ig

Dept. B-19, 38 Murray Streeft, New York 7, N.

Please send me the units checkell below., I am enc]oqng the down payment with

order and agree to pay the mohthly balance as shown. It is understood there

will he no carrying, interest orlany other charges, provided I send my monthly

payments when due. It is furthgr understood that should I fail to make payment

when due, the full unpaid balance shall become immediately due and pavable.

0 JUNIOR SUPER METER .... Total 1'rice $21.40
$5.40 down payment, Lahuu £ £4.00 monthly for 4 months.

O MODEL TV-11 oo o Total Price $47.50

Ba,landu $6.00 monthly for o months

$11.50 down payment.
MODEL CA-i2

otal Price $33.95

§9.95 down payment. Balanck $4.00 monthly for 6 months.

]

|

|

|

1

|

|

| O
I 1 TELEVISION BAR GENERATOR otal Irice $39.95
I o

|

|

|

|

|

|

|

I

L

$9.95 down payment. ]Saluuue £5.00 monthly for ¢ mol
MODEL 660
$12.95 down payment, (Ll‘u;ce $5.00 monthly for 6 months.
CXenclose $.cvveennnneenenilinnn. as down payment.
O Ship C.0.D. for the down paymuent.

...................................... Total Price $42.95

March, 19352

Signature ... e I
|
Name .........c.iieniirennnf.n SRR = = I S S I~ . T '
|
Address ..ooiie i B o Bl v S Wmnrieins s gae snmeeny ¢ = FUEE 1, o 5 '
City 'ae . . paamone nug daaw il Rlbie | Zone. .. ... State., ...t i I
1
TETETETEEEY
97
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DOW SURPLUS

TELECHRON SYNCHRONOUS MOTOR

Type CZM 115V—60 cycle Model 822 M. 1915

customary survey procedures to carry
the survey stepwise in the water to off-

1
\“ec‘gvx\““ tances of 40 to 70 miles from the Gulf
“\\Q’ ““‘\% of Mexico coastline. The use of the

shore distances much greater than 15 —RPM 6—Removed from new Surplus. ... ... sa.95
to 25 miles appears to be neither reli- MISCELLANEOUS ITEMS
able nor economically practical. Ac- Rubber Grommets—100 sst. ... ... ... $0.89

. . . 457—Xmitters 4 to 5. 3 mc d
cordingly, the Commission felt that $§4g6}m§g"gg; box with Solmtar -
there was a definite need for a radio- LS

location service which is not subject
to the line-of-sight limitations of the
frequencies on the higher bands, as an

() 0 cycle
aid in the development of the oil re- . ém:};%’ﬁ;%tjﬁvto::_vz;"::mzf;s;::’:x 1.89
sources lying beneath the waters of the Eub R eS0T daooodoan L)
Gulf of Mexico. GP7 TUNING UNITS, A TO F, for ECO, $3.95 ea.
A normal maximum bandwidth was el & TR
also prescribed in the new ruling: 3 L Re-
kilocycles. No definite prohibition was | | % sPeciaL scare g T 533
imposed against exceeding this band- B — 25 1s ‘98
width because it appears as if the 5 ae
w0 question of lane identification or means g o5l 38 iR 38
. of obtaining spot positioning has not as syac....oooo3esy 25 258 58
WIth Extra Performanc& yet been satisfactorily resolved. Dur- o - 298] .25 s09 e
ing the hearings there were described AT [0 g"-l" 4951158 338 250
WHERE YOU NEED IT phase-comparison methods which per- e 150 R:"ZLOKES:"SS
mit the use of low or medium frequen- 21 MH— 100 mill 29c
cies and the elimination of the line-of- § e 312 MHZ1000 mil: 2ec
sight limitation as a radiolocation BES
WITH . technique. However, with this method, Lus BARGAIN
within the limits of the space available, | | 88ix so3g%, 338 (882~ ®i:8d 2/ 00
: it has not been possible to develop an Tl 3saviEE |3z 133 4/ 200
. adequate system of lane identification, el e ks a0 2s
BY WORKS H o P and thus mobile craft must enter the gé‘éém %% ;.Z 388 :§§M §§§
hyperbolic grid system at a known g7 179 47 3.00 SEPL 438
point, and thereafter maintain con- O e Y e L eias
tinuous operation throughout the du- ok Koo 8037257 15:%8
ration of the survey. This lack of an 2951 1395/868 |88 19:82
adequate method of spot positioning )
has been found to be one of the chief m?,,'f'; E&?,‘F’,E_"_?_E;‘fss FOiP';Ai:E S’Z:ff: -
stumbling blocks to the development A oy s as| one, Sam, §OOV-—eil-
. . 1 mfd 6000V..... 4.95 p],,.ers ________ $4.95
of an all-purpose radiolocation system. 2 mrd 000V eil NEON TNDICATORS
Present methods involve the use of e poRA G| (o) P
either additional 3 kilocycle channels Graeress Pryn- | NE 43
or the use of a wider bandwidth. Ac- VARIABLE CONDENSERS
cordingly, the Commission noted that DUAI-100 MIMF - o oeivvnesrnonnsnnsnsens $1.49
a bandwidth greater than 3 kilocycles g"ééngssg'sm;gr"see'ctfm.'c‘" Minjatare: :
q . 4 Gang 150 per Section
will normally not be authorized, except S Gang 365 per Section.
]n the high bands . . . it's the Wher? adqltlon.al space 1s needed for FUSES 30 amp plug fuse, house type...10 for 30¢c
.. lane identification purposes.. Amp. Type e one ool
original patented Dubl-Vee spe- Since there does not appear to be i 8ae o3 oz 5200
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On your next insicllction, install ﬁlr%elfrl‘g;:nd SEE occupled zones JpenGchdult Jacks Standard. ...10 50{ 1. io
o . . per se
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THE and by ShipS at sea. Housed in a pair Write us for your meter wants. Over 3,000 in

stock. Write for Our 16-Page Bulletin.

of 26-foot trailers and three eleven-
WORKSHOP foot shelters designed by the Army DOW RADIO, INC.

ASSOC'ATES Signal Corps Engineering Labs at Fort 1759 E. Colorado St. Pasadena 4, Calif.
Division of the Gabriel Co. Monmouth and the Department of the 61,50 min or::rom svcam;rseo/j-::::“ e orders
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studio and control room are soundproof
and air conditioned. Equipment in-
cludes the latest control consoles, mag-
netic tape recorder-reproducer units,
turntables,” and remote pickup units
for on-the-spot broadcasts away from
the studio. The range of the station is
said to be several hundred miles.

By the time this column appears in
print, it is expected that the station
will have been placed in operation by
psychological warfare teams overseas.

WIHEN THE PRESIDENT enters the
remodeled White House, he will find
that he will be able to tune in his fa-
vorite radio stations with a telephone-
dial system. Sound will emanate from
ceiling or wall units.

The President will also be able to
listen to network programs not being
broadcast locally, for they will be
available through a telephone line sys-
tem, dircctly tied into the facilities of
the four network stations represented
in Washington.

FM BROADCASTING has finally
found itself approved by the BBC in
Great Britain. After almost five years
of exhaustive tests and surveys, it has
been decided to set up a chain of FM
stations operating in the 88 to 100
megacycle band. The final decision to
accept this medium was due to a lack
of standard broadcast bands, poor qual-
ity due to fading, increasing interfer-
ence from foreign stations, and partic-
ularly the striking quality results
achicved in difficult receiving areas. A
report on these results, which appeared
in the “BBC Quarterly,” indicated that
the sound quality was much better and
there was generally less background
noise, facts with which many hi-fi con-
scious listeners over here are quite
familiar.

The introduction of the very-high
frequencies and FM in England, fea-
turing specially prepared BBC pro-
grams, will undoubtedly create a new
family of high-fidelity enthusiasts
whose reactions will probably be
watched closely by the rabid wide-
range fans over here. L.W.

LEAD-IN CLEARANCE
Fll()I\’I Guy F. Butts, 320 Lakewood

Drive, Asheville,North Carolina
comes a worthwhile service suggestion
which we would like to pass on to tech-
nicians.

Mr. Butts warns that often lead-in
clearance at the mast, near metal ten-
sion screens, metal casement windows,
metal  foundation ventilator- grilles,
basement pipes, and heating air ducts
is inadequate and is responsible for a
lot of service headaches.

He cites two recent cases of ““snow’
that were traced to a foundation grille
and a metal casement window. Vibra-
tion had cut through the insulation in
the first case and elosing pressure had
destroyed the insulation in the second
case. He suggests that what was true in
these two cases could also apply to
tension window screens or ordinary

screen wire nsed on enclosed porches if
the lead-in comes in contact with those
surfaces.
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eg
Sage

ARE SERVICEMEN GYPS?

Every so often, some national maga-
zine sounds off about radio-television
servicemen.

‘ “Servicemen are a bunch of gyps,” is
the general theme. “They’ll clip you if
| you don’t watch out.”

They might just as well write the same
thing of doctors, lawyers, storekeepers,
auto mechanics—or anyone else. There
are gyps in every line. Actually, the per-
centage in radio is far lower than in most.

The average serviceman—and 1 have
met thousands during 30 years in radio
parts manufacture—is a hard-working,
straight-shootingindividual. Rather than
gyp customers, he is far more likely to
spend more time on a job than he knows
he will be paid for—simply as a matter
of personal pride in doing things right.

The other evening, a friend’s TV set
went bad. A serviceman called for it in
his truck and returned it in good work-
ing condition within 48 hours. His bill
came to $10 for service plus $2.68 for
replacement parts.

My friend argued that this was too
much—yet he would never dream of
complaining to the medical specialist
who charged him $10 for a 15-minute
office visit; the lawyer whose bill for
writing a simple will was $75; or the
garage man who, as my friend laughingly
admits, charges $5 for “‘just raising the
hood” of his car.

In a large Eastern city having over
800,000 TV receivers, the Better Business
Bureau received complaints about serv-
ice on only 1/10 of 1% of the sets
in a year. Investigation showed that
most of these came from folks who

www americanradiohistorv. com

expetted first-class reception in doubtful
fringe areas; who tried to operate their
sets without suitable antennas, or who
had bought sets “wholesale’ or at ridic-
ulously low prices from cut-rate dealers
whojcould offer little or no service.

Aq':tually, it takes almost as long to
became a good serviceman as it does to
traini for any other profession. Beyond
this, it calls for regular study to keep up
with the constant stream-of new devel-
opments. Also, it requires a surprisingly
big investment in test instruments, man-
uals| and other shop equipment. The
modern radio or TV receiver is by far
the most intricate piece of equipment
the javerage person ever owns or uses.

Servicemen are not fly-by-night busi-
nessmen. Ninety-nine out of 100 radio-
teleyision servicemen run their businesses
pToj)erly. The other one per cent—the
gyps—can usually be spotted a mile
awdy. Nine times out of ten, they are the
shops that feature “bargain’ prices and
ridi:tulously liberal service contracts.And
their victims are generally set owners
wh{n expect to beat the game by “getting
something for nothing.”

Good television sets or good TV serv-
ice jare not things to be bought on a
“bargain counter” basis. Set owners who
recognize this aren’t likely to get gypped.

Instead, they’ll find that they get more
rea] value for their television entertain-
ment dollars than for almost any other
dollars they spend!

A

PRESIDENT
SPRAGUE PRODUCTS COMPANY

(Diistributors” Division of the Spraguve Electric Company)
North Adams, Mass.

WORLD’S LARGEST CAPACITOR MANUFACTURER
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7o DEMONSTRATE
AND TEST
D.C. APPARATUS

“A" BATTERY)

ELIMINATORS

for DEMONSTRATING AND TESTING
AUTO RADIOS
New Models . , . Designed for testing D.C.
Electrical Apparatus on Regular A.C. Lines.
Equipped with Full-Wave Dry Disc Type
Rectifier, Assuring Noise-less, Interfer-
ence-Free Operation and Extreme
Long Life and Reliability.

4 NEW MODELS
4~ MEW DESIGMS
V" NEW LITERATURE
A" Battery Eliminators, DC-AC Inverters
Auto Radio Vibrators
e GO 'ilﬂn By werile factory

American Tewevision & Raoio Co.
s Quatity Praducts Siwce 1937
% SAIMT PAUL 1, MINMESOTA=U.5.A.

AS REPORTED BY THE
TELEVISION TECINICIANS LECTURE BUREAU

HEN major changes occur in
Wa basic business activity they

seldom happen with dramatic
speed. This is especially- true when
the affected business is a supplemen-
tary part or function of a development
of first magnitude such as occurred
with the widespread public acceptance
of the automobile, electric refrig-
erator, the self-service cash-and-car-
ry grocery store, and recently, of
course, television. Each of these
developments gradually brought about
tremendous changes in our pattern of
living and in so doing they created a
myriad of new types of businesses with
their inherent opportunities. At the
same time they smothered the busi-
nesses that had been serving the out-
moded method that the new develop-
ment had displaced.

The transition of a business activity
to meet the peculiar needs of the
market for newly created products oc-
curs subtly and comparatively slowly.
When something radically new is
created it first seeks its markets
through existing business channels.
From this it gradually expands to
create its own economic pattern and
in so doing remains profitable only to
those business enterprises which are
able to adjust their methods of opera-
tion to meet its individual needs. In
the early days of the automobile, gaso-
line was handled by drug stores and
automobiles were repaired by black-
smiths.

The statistics that eventually give
us the true picture of what has been a
major business transition usually lag
so far behind the development that
when they are published we learn what
has happened instead of what is hap-
pening.

However, spot surveys that are
being made at regular intervals by
competent market analysts will often
disclose a definite trend which, to the
alert businessman, can be of invalu-
able assistance in helping him to pro-
ject long-range plans.

As an example of how statistics
definitely indicate a trend, back in 1948
the “Service Trades” bulletin included
in the U. S. Census of Business for
that year, in referring to ‘“radio repair
shops,” showed that in 1939 there were
10,732 shops operated by 11,000 active
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proprietors with 2842 employees. In
1948 there were 12,588 shops operated
by 12,955 active proprietors with 10,-
262 employees. Gross receipts per shop
increased from $21,687 in 1939 to $100,-
679 in 1948. Payrolls increased from
$2004 per shop in 1939 to $20,791 per
shop in 1948.

From these figures it is evident that
while the number. of shops increased
only a scant 20%, the number of paid
employees increased nearly five times
or at about the same rate as gross in-
come. The number of proprietors in-
creased at a slower rate than the num-
ber of shops. These figures bring the
situation up only to 1948, however,
when the greatest swing in the transi-
tion of the service business had not
yet come about.

Since then it has become increasing-
ly evident that the television service
business has not only shown a definite
pattern of growth but that it is also
following, to a recognizable degree, the
pattern of other large service in-
dustries.

The new stature of television service
as a business was succinctly described
by Louis J. Smith, a prominent televi-
sion service contractor in Philadelphia,
Pa., during a recent interview on the
“People’s Forum” program aired by
radio station KYW of Philadelphia. In
reply to questions about the Television
Contractors Association (TCA) and its
function in the radio and television
service business, Mr. Smith said:

“TCA is a group of television and
radio service contractors who, in this
complex electronics age, are most in-
telligently geared to provide the best
and the maximum in service to the
consumer. They have office staffs to
handle customer requests and to dis-
patch service calls. They have com-
plete libraries of all diagrams neces-
sary to guide the competent technician
in doing a good job. They have vehicles
specially fitted to provide speedy
transportation for the technician, his
equipment, and spare parts so that the
consumer is most efficiently served.
They have completely fitted service
shops that have all of the test equip-
ment that is needed, together with a
well-stocked parts department which
contains the most needed parts.

“With the advent of television, an
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SYNCHRO-SELSYNS
All Brand New

Machine aluminum housing and
case. Bakelite end cap with
coded screw terminals. L7/ %
shaft.

C-78249 Cal. 11280 Synchiro Differ-
ential 100 V.60 Cycle. Price. $3.75

473 Cal. 13920 Repeater type
XX 30V, 50 Cycle. Price. ... 3.75
C-78411 Cal. 11925 Transmitter 50
V. 50 Cycle. DPrice . 3.75

The below listed type is s mla,l to above, but con-
tained in a solid machined bronze housing. 3
leads 5 tt. long, of color coded fiber glass insu—
lation are provided.

C- 'MnTb 1 Cd HUOA 4 l-e])eatel

Sleek, Low-Priced,
Beauty in a Compact General Cov-
erage Receiver.

N x7"x7"

NATIONAL SW54
IN STOCK

WRITE FOR FREE LITERATURE

REMOTE CONTROL

FOR THE

THING!

(Plus $1.00 Book FREE!)

The answer to the ‘“Remote
Control’’ Iixperimenters
(heam' A combletely wired,
3-tube Remote Coutrol Unit.
originally used as ELEC-
TRONIC BRAIN for renote
thermostatic control of elec-
tric blankets. Can be used,
with slight modification, to
control model trains, planes.
trucks, remote on-otY for ra-
dios, open and close garage
doors from your ¢ or to
remotely control any device
in accordance with your own
! 1ngennm AND TITAT'S
Binvian NOT ALL! With cach unit
we will give vou, ABSOLUTELY FREE one coby of
Gernsback Library's popular mew hook **Model Control
by adio. 112 pages containing more than 125 illus-
trations, diagrams, tables, formulas, crammed full of
theory and practical uses for electronic remote control.
Remote control unit, including fil. ximr, 3000 ohm plate
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etV L

cireuit “‘trigger” relay, completely wired with cireuit
diagram, and above described book, Jess
tubes. Shvg. wto 3 Ibs. All foronly......... L]
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HANDSETS

Model SPT-102
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NO BATTERIES
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.
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MODEL SPS-205 M!
12 STATION MASTER
Selective Ringing Intercom

IF YOU are involved in the pres-
ent rapidly expanding range of elec-
control and

trical and mechanical

communication products, we have
something that may be extremely in-
teresting to you. Wheeler Voice Pow-
ered Telephone Systems represent a
considerable background of pioneer

research and development. Today, this

mature, has broad uses in both mili-
tary and civilian fields. But over and
beyond these
and applications they make many spe-

standardized designs

cial high level handset units ancl sig-
'built-in" ap-
plications. Further information on re-

naling components for '

WRITE FOR FREE COMPLETE
WHEELER CATALOG.

¥
product, technically and commercially ;

$ GREAT RADIO STORES

RADIO
SUPPLY
CORP. R-3-2

100—156 Mcs.
New or Used

Here is the aircraft su-
perhet you have been
looking for. Absolute-
ly one of the best
available today. Tunes
from 100 to 156 mecs.
in four crystal chan-

nels. &(‘cumleh calibrated dial on flont panel.
Conte '5 the following tubes: 717a—R.F., 717a—
Mixer,| 2—12SH7—1st and 2nd LF. (16 9 me.),
19SL7-Det AVC, Squelch. 12SL7—1st audio.

and sduelch ampllﬁel 12A6—2nd audio, 128H7
—R.F.| Osc. and 4th harmonic gen. .17(1~t11p
12th Har ‘monie gen., 717a—Dblr. 241h Harmonie

gen. (hll tubes are mcluded.)
New, In sealed cartons............ 24 95
Uﬁed excellent condition. N e . $20.95

T:Z3/ARC 5 TRANSMITTER

FAMOUS AIRCRAFT TRANSMITTER.
COMPANION TO ABOVE RECEIVER.
A desirable VHF transmitier with turret switch-
ing coils for all stages. Uses the following tubes:
1625 @sc., 1625 Tripler, 832 Tripler. 832 FKinal
amplifier. Range: 100 to 136 Mes. Four crystal

channels are provided.
$39.95

Brand| new with all tubes,
less|crystals
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A HIGH PRECISION VTVM KIT By

'OPS ON ANY WORK BENCH!

Versaiility plus! 15 different
ranges. Resistance ranges’ from
.2 ohjns to 1000 megohms in §
steqps! Exceptionally accurate.
Big 4?/2” fused meter. Dozens of
features too numerous to men-
tion. | Sum it up in one word.
17" TERRIFIG!
EICO|VTVM Kit No.
221 o N $25.95
EICO, VTVM, wired
and tested......... 49 95
Write for Free EICO Ca*alogue

P FNN N

HEART OF THE
BC-221
| FREQ. METER

This YFO Sub-Assembly, used in
BC-221 Freq. Meter. is ideally
suited for home construetion of:

l1—Amateur V.F.0. 2~—Freq.
Mtr. [Foundation. 3~—Portable
Transinitter. 4—Replacement for BC-221.

Unit Fontains two temperature and moisture com-
pensating coils, wafer switeh, 8 variable condens-
ers, ¢arbon resistors and silver mica condensers.
FULL WIRED and mounted on sturdy aluminum
sub-chassis, ready for installation. Brand new—in

original packing. $4 95
.

New Low Bricel wo. me s mang o I 0t 6 i

vv"

WEBSTER CHlCAGO
3-SPEED

AUTOMATIC
RECORD
CHANGER

SERIES
100-75

WITH
FLIP-OVER
CARTRIDGE

Fine.:new record changers at
less m.m regular manurac-
turer’s cost. Made by \Weh-
ster-(Jhicago and only introduced on rlu market a few
montls ago as one of their latest models. Playy 12, 10
or 7 ifhich records at $3%, 15, or 78 IL.P.AL New \pmdle
carefully lowers unplayed record stack, Balaneed arm
acqures light needle bressure and long wear, Nuedle-tip
(inclided) for standard or micro-zioove records, In-
side-qut records played without o adjustment. Pickup
arm domes to rest position after last record has playved.
Compieie factory packed and sealed vecord changers.

normally listing at $47.50 — While they 324185

last. [Shipping Wat. 15 1bs.....ooooo.o.o
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instrument that has six to ten times
the parts of an average radio, com-~
bining audio and video (voice and
sound), we found that many more
facilities, test instruments, and non-
technical people (such as clerks, dis-
patchers, cost accountants, supervisors,
etc.,,) were needed to conduct an ef-
ficient, consistently reliable service
business. The radio technician who, in
addition to his technical qualifications,

possessed the business qualifications |

needed to operate such a business soon
developed into what is known as a
‘service contractor.” This new busi-
nessman-technician soon found that
the major part of his activity was
concerned with the details of business
management of the operations. He
hired a service manager to take care
of technical problems.

“With business problems his fore-
most interest the service contractor,
like businessmen in other fields, ob-
served the need for a trade association
which would enable him to exchange
information and knowledge with his
competitors on common problems for
their mutual good and for better serv-
ice to the consumer. The natural cul-
mination of this thought was the or-
ganization of the Television Con-
tractors Association.”

The business aspects of television
servicing are clearly reflected in the
following statement about television
servicing business possibilities in 1952
which was made recently by a promi-
nent TV market research specialist:

“There will be plenty of business for
the TV serviceman in 1952. The rapid
growth of television markets will
make his business more active but it
will also create tremendous problems:
He will face new financing problems,
will probably have to expand the space
his business occupies. He will find that
expanding operations will mean he will
have to hire more help, find and train
salesmen. He will also be faced with
problems of supervising expanded
operations and will have to assume the
moral obligation that goes with assist-
ing in the training of repairmen in
problems pertaining to technical
knowledge, business knowledge, and
business ethics.”

Turning again to statistics to get a
clear picture of the reasons for this
vast transition in the service business,
the following figures from the 1951
edition of “National Income” pub-
lished by the Bureau of Foreign and
Domestic Commerce, Office of Business
Economics, U. S. Department of Com-
merce depict the tremendous increase
in dollar volume of business that has
occurred in the radio-television servic-
ing industry during the past ten years:

(These represent over-all expendi-
tures in millions of dollars.)

These figures indicate that during
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PHOTOCON SALES

1062 N. Allen Ave. SYcamore 4-7156
Pasadena 7, Calif. RYan 1-8271

WRITE FOR OUR WINTER
SURPLUS SALES CATALOGUE

WE WILL BUY YOUR NEW OR CLEAN USED
ELECTRONIC SURPLUS: ARC-1, ARC-3, BC-
224, BC-348, BC-312, BC-342, ATC, ART-
13, APS-13, BC-221, LM’s, TS-12, TS-13,
TS-23, TS-34, TS-35, IE-19A, 1-222, SCR-
522, TS-100, or any BC, I, IE, TS, APR.

WRITE FOR PRICES:
APR4, TS13/AP, TS34 /AP, TS148/UP, ARC1,
ART13, APA11, TS184, TS251, ete.

DuMont 208 5’ Osciilograph
................... EXCELLENT $225.00
804B General Radio Signal Generator

8-330 me. .......... EXCELLENT 300.00
APN-1 Altimeter Indicator 0-1 ma.
shunt, 250° dial. ........... NEW 2.95
LM & BC-221 Frequency Meter with eal.
book, erystal, and tubes. EXCELLENT 99.50
SCR-625 Mine Detector........ NEW 69.50
USED 39.50
AN/APN4B Complete ..... E‘(CELLENT 150.00
PE-218 Inverter 400N........ . NEW 29.50
Weston Model 545 Tachometex‘ Meter
........................ 17.50
HS-33 600 ohm Headsets. ... .. USED 3.50
........................ NEW 5.95
400 cycle Inverters—G.E. 5DZ21INJ3A
Input 24V, DC. Output 115V. AC
400 cycles 485 V.A. ........ 24.50
DuMont 241 Oscillograph. E‘(CELLENT 300.00
G.E. Oscillograph CRO5Y. .EXCELLENT 225.00
Drafting Machine single scale 16” Fulecrum
less scale. Exe. . ... ... ... .. ... 35.00
CRT-8 Two-Channel Gibson Girl. .NEW 75.00
DuMont 224 Oscillograph less front
COVET . .vviiiinu.nn EXCELLENT 125.00
TS173/UP Freq. Meter
EXCELLENT COND. 600.00
Genescope—Superior 480....... NEW 340.00
1-96A Signal Generator....LIKE NEW 375.00

NOTE: One of the largest and most complete electronic
surplus stocks in the country. We have thousands of
tubes, capacitors, plugs, accessories, transmitters-re-
ceivers, test equipment, ete. Send us your require-
ments.

TERMS: Prices F.0.B. Pasadena. California. 2350 on
orders. Californjans add 3¢5, Sales Tax.

all €.0
Prices sub;ect to change without notice.
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Write for detailed information, free
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dealer in your locality. Dept. RC-2

BROOK ELECTRONICS, INC.

34 DeHART PLACE, ELIZABETH 2, N.L
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the past ten years the dollar volume
of business flowing into radio-televi-
sion service shops increased more than
seven and one-half times. They also
show that the increase has been getting
greater cach year and especially so
since 1948. This fact alone is quite
interesting in view of the station con-
struction freeze which prevented the
opening of new television receiver
markets during the same period.

On the basis of these statistics it is
gbvious, too, that the opening of new
telecasting areas after the station con-
struction freeze has becn lifted,
will greatly accelerate the increase in
the dollar volume of service business
in the years immediately ahead.

The conclusion to be drawn from
these figures is simply that present
television service businesses must
prepare to expand their facilities and
personnel to handle a growing volume
of business or new radio-television
service businesses will come into being
to handle the growth.

New TV Areas

The green light on the construction
of uh.f. telecasting stations will im-
mediately create a potential of more
than one thousand new cities and
towns that will be primary signal
areas. At the present time a large
percentage of thesc areas are fringe,
far fringe, or completely out of the
signal arecas of present telecasting
stations. They will be, in effect, brand
new television markets and provide
very fertile ground for new television
service businesses.

Television at the ultra highs will pres-
enl many new problems to the service
forces of the industry that they have
not had to contend with in the present
v.h.f. ranges. It is quite probable that
every uh.f.-v.h.f. television receiver
sold in a primary uh.f. signal area
will include an outdoor antenna in-
stallation, a rotator, and perhaps a
booster. The reason for this is that
the majority of cities and towns where
new u.h.f. television stations are con-
siructed will also be in the fringe
areas of other u.h.f. as well as v.h.f.
stations. Customers who purchase re-
ceivers with facilities for tuning in
twelve stations will want to get the
maximum number of stations possible
in the area in which they live. Alert
set retailers and servicing contractors
in those areas will quickly learn to
take the same advantage of this poten-
tial market for supplementary sales as
the service contractors have done in
the fringe and far-fringe areas of pres-
cnt telecasting stations.

Radio service operators whose busi-
nesses are located in cities where the
first local telecasting station will oper-
ate on a u.h.f. channel can probably
anticipate installation requirements in
their localities by studying the v.h.f.
and u.h.f. channel allocations for near-
by cities.

The Television Technicians Lecture
Bureau has prepared a lecture on u.h.f.
television which covers complete con-

version and alignment instructions on |

March, 1952

In Sales...

v TOWERS

aéove all otﬁ,etﬂf

will éeep it that w!'ay
You have less sales resistance to overcome
when you sell Teletowers.! You offer a
product that ‘‘towers’’ above all competi-
tion in consumer acceptance. Teletowers
lead in sales because Teletowers lead in
product development engingzering.

Here are just a few of the popular and
effective engineering features developed
by Teletowers (1) The straighi top section
(2) The adjustable roof mount (3) The
built-in base (4) The universal motor
mount. '
Remember—Teletowers top your ‘‘roof-
top market’’ ... and since they’re going
to stay up there...it will y you to
stay tuned in with Teletowers!
CANADIAN REPRESENTATI
Atlas Radio Corp., Ltd., 560 Ki
W. Toronto. Canada.

Penn's Uni-
versal Motor
Mount is easily
and quickly
adapted to all
antennarotors.

E:
J\g Street,

DENN

_ GW'MM&Z
Hardware

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA.
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Competitor No, 2

"1

S
Competitor No. 3

Wl PEERLESS .

all iests demonstrate

PEERLESS

superiority Square Wave

Comparative square wave tests on trans-
formers shown all over the country have demonstrated Peerless
superiority ... Now Peerless emphasizes another very important
property of transformers as shown by the “exciting current test.”
An output transformer’s ability to deliver plenty of clean, low-frequency
power (the goal of every music lover) is inversely proportional to the
amplitude and distortion of its exciting current.

PEERLESS superior fow-frequency power handling capacity is illustrated
in these comparative oscillograms.

Write for complete data.

-
Division

9356 Santa Monica Bivd,
Beverly Hills, Calif

Competitor No. 4

161 Sixth Avenue
New York 13.N.Y.

85 CYCLES
175 CYCLES
350 CYCLES
550 CYCLES
1100 CYCLES
2200 CYCLES

17 enameled copper wire.
§10;5.1 Mh, $6;

All shipments C.0.D

surance,

Dept. D

For High Fidelity
Multiple Speaker Instailations
You Must Have

CROSSOVER
NETWORKS

General Apparatus specia'izes in low cost, low fre-
quency crossover netwerks and high inductance
air core chokes, not available elsewhere at any-
thing like our prices. Forinslance, here are X-over
frequencies and prices for our 8-ohm networks:

These are sharp attenuation networks (12 db) and
are complete with Two
level controls. Coils are wound with heavy No.

arately at the followmg Drlces per coil: (0.2

. $3.50; and 0.8 Mh $3.00,
Order dlrectly frum thls advertlsement or send

10c for instruction sheet giving complete details.

. unless accompanied by

remittance in full p.us 75¢ for postage and in-

SOUTH EGREMONT, MASS.

SMES HA?HRA
Be:nuse II’ S

Pnoor

Tip-Proof

Model No. TA 135

s INDOOR TV
24.00

$17.50 ANTENNA
$13.00 .
A2l ety
$11.00

Closes TV set sales
on-the-spot. One reason
why over 1,000,000 have
already been soldl

coils, capacitors, and

They are available se;'),

S&e Your Jobber or
rite $6r Brochure No. 16

oy

General Apparatus Co. MANUFACTURING €0., INC.

P.O. Box 182 el &129-141h .ﬂ.m ﬂrnnanai- Maw Yark
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u.h.f. tuners and demonstrations. This
lecture is now available for presenta-
tion in any community in the United
States. Information on this non-com-
mercial presentation of u.h.f. television
may be obtained from local radio parts
distributors or by writing the Bureau
at P. O. Box 1321, Indianapolis 6, In-
diana.

It has been interesting to observe
that, where they have been competently
managed, TV installation and service
businesses in the fringe and far-fringe
areas of present v.h.f. stations have
generally been very successful and
profitable. There is a two-fold reason
for this. In selling receivers in fringe
areas set dealers learned early in the
game that it was business suicide to
over-sell the reception that could be
consistently expected in a fringe loca-
tion. They also found that it was not
necessary to over-sell the performance
of the receiver when the buyer was
properly sold on the wonders of tele-
vision itself.

In far-fringe and many fringe areas
the cost of a satisfactory antenna in-
stallation with a mast or tower, rota-
tor, and one or two boosters, sometimes
equals the cost of the receiver itself.

The set dealer or installation and
service contractor who handles this
class of business has to make a sub-
stantial investment in installation and
servicing equipment. This require-
ment shuts out the shoestring opera-
tor and leaves this business in the
hands of businessmen who know that
consistent and satisfactory television
service can be maintained only when
such service businesses are operated at
a profit.

A television service business capable
of handling the installation and serv-
icing requirements of receivers in these
new u.h.f. areas will require a sub-
stantial investment in automotive
equipment, tools, supplies, and replace-
ment parts and accessories. It will also
require the services of skilled installa-
tion technicians as well as shop and
field servicing technicians to carry out
the business at a profit.

As each new u.h.f. television area is
opened there will be a minor boom in
receiver sales and in installation and
servicing business. After this initial
boom has subsided, managers of the
television service businesses that it
created will be faced with the same
problems of maintaining a satisfac-
tory volume of business, as the service
contractors in present v.h.f. areas.

Serviee Salesmanship

There are three basic ways to oper-
ate a retail business and radio-televi-
sion service is a retail business with
the profitable sale of labor as its major
product.

The first way is to open a store or
shop and depend upon street traffic, a
listing in the telephone directory, and
an occasional small-sized ad in the
local paper to bring in the work needed
to keep the business going. This is
definitely a negative approach to run-
ning a business because the most im-

RADIO & TELEVISION NEWS
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BC60S INTERPHONE AMPLIFIER

Tasily converted to an ideal inter-com-
munications set for office—home—or
tactory. Complete w/conversion dia-
gram for 110V opemmon

Brand New. -
DYNAMOTORS
Type Input Qutput Radio
Volts Amps. Volts Amps. Se
PE86 28 1.25 250 .060 RC36
D416 14 6.2 330 170 RU 19
DM33A 28 7 540 .250 BC 456
PE101C 13/26 12.6 400 .135 SCR 515
6.3 800 -020
BD AR 93 28 3.25 375 .150
23350 27 1.75 285 .075 APN-1
ZADS51S 12/24 4/2 500 -050
B-19 pack 12 9.4 275 .110 MARK I
500 .050
D-104 12 225 .100
440 -200
DA-3A 28 10 300 .060 SCR 522
150 .010
14.5 .5
5053 23 1.4 250 .060 APN-1
PE73CM 28 19 1000 .350 BC 375
Ccw2iAAX 13 12.6 400 -135
26 6.3 800 .020
9 1.12
PE94 28 10 300 .200 SCR 522
150 .101
14.5 .5
INVERTERS

PE-218-E: Input: 25 28 vde. 92 amp. Output: 115v.
350-500 cy, 1500 volt-amperes. Dim. 17”\0’/5”\]0”

NEW. Lt v - oo P e D Fowas e 34.50
PE-218-H: Sume as .l,bOVO. cxccpt size: 10“”‘(2”3\;112';] I
INL@ WAL et e = e e i 0 v ) 5 s AR D .
PE-206: Input: 28 \dc 3S ﬂmps Output 80 v 800 cy
500 volt amps. Dim: 137x514”x10 14" . .$22.5¢0
FULL WAVE BRIDGE A.C. ELECTROLYTICS
SELENIUM RECTIFIERS CAP. VAC. PRICE
Up to 18v. RMS a.c. %%’%i zigj $ 1%3
Input—Up to 14v. d.c. 26730 2207 135
output - -
Max. d.c. 43-65 110~ 1.25
amps. Price d3gis 110~ 1525
5 s 2.60 50-75 110~ 1.25
1 doo | RS B 1k
ot £.00 | es-72 110~ 125
12 3700 72-87 110-  1.25
20 15.00 75-84  110-  1.25
54 1800 88-106  110-  1.50
30 21pp | 107-129  110-  1.65
36 27.00 130-157 110- 1.75
- 130-150 70— 1.50
Up to 36v. RMS a.c. 130-1%0 110- 1.85
Input—Up to 28v. d.c. 158-191 110- 1.85
output 161-130 110- 1.75
-00 189-210 110 1.95
2 4.00 200-220 110- 1.95
4 8.00 270-300  110- 2.10
10 14.50 324-360 110~ 2.40
12 18.00 378-420  175- 3.00
20 28.00 432-480  110- 2,75
ga gg.gg 485-540  110- 2.85
36 54.00 OIL CONDENSERS
Up to 54v. RMS a.c. A
Input—Up to 42v. d.c. g’"d' V;;(I)t spa:gg
o TP e | 000 230 ac 230 |
4 8.50 0.5 750 AC 1159
Up to 115 v. RMS a.c. 05 1060 169
Input—Up to 100v. d.c. 2x0.5 1000 .70
output 1 1000 .75
2 11.00 1.5 1000 -85
i weof o
- 75
3x.01 1200 1.35
SPECN REQuesT o | I, 100 1130
Low-Voltage Trans- %-5 %388 122
formers Primaries 0.15 000 120
115v., 68 Cycle 220id  F1a00) iy
36V-40V‘u3 oamps $3.75 x0.1 o
1.95 0.1 6000 2.39
1.5 6000 17.50
20015 18000 588
2 -
HI CAP. FILTER .0016 15000 5.95
CONDENSERS 25 20000
Cap. Mfd. WVDC Piice 1 25000
2000 6 $1.85 525000
500 200 2.00 1 750!

250 150 1.45 MANY OTHERS
VARISTORS THERMISTORS
D-167176. .. . $ .95 D-166228. . ... ... 1.50

D- 167332 {(tube)... 1.50
D-170396 (bead). 1.50
D-167613 (button) 1.50
71 .95 D-164699 for MTG.
D- 162356 (308A)... 1.50 “X'" band Guide..52.50
LINE FILTERS 932 PHOTO TUBE
LINE FILTER/. GSE 103 Gas Photo-
Amp Filter w/2x5 Mf A
sov . oil cond tube having
Operates on$1 39 $1 response,
110VAC DC . particularly
1KW LINE FILTER, sensitive to
;I::yn ll:;p EC1 [SRDVL, Red and Near
Mount. . e 4 o Infrared Ra-
Noise Fulter. Jx51E. du'atu_on. Celn T Ry
10Amp........ $1.29 withincandescentlight
Noise Fxlter. IxS5D. source. Send for 750
4Amp....... .35¢ | Data. Price.......

POWER TRANSFORMERS

Comb. Transformers—115V /50-60 cps input.

CT-77B 5500V/.0024, 2.5V/24, 12KV TEST
/.6A—4600V TEST . .$12.95
CT-75B 1200VCT/600MA, Z\aVCT/G
6.3VCT/3A, 6.3V/.3 14.95
CT-825 360VCT .340 6 3VCT/
3VCT/3A. 3.95
CT-626 1500V 160 2.5/12, 30/.100 9.95
XT-15A 350VCT .070 6.3/.6, 6.3/1.8,
31bs.. .. .. . 2.95
C1-071 110V .200 33/.200, 5V/10
2.5/10...... 4.95
CT-378 2300V 4 MA 2.5/2. 6.95
CT-367 580VCT .050 5VCT/3A 2.25
cT-721 550VCT .100 6. 3/1 2. aVCT/ Yo
CT-99A 2x110VCT .010 6 3/1A, 2.5
VCT/7A.. 3.25
CT-403 350VCT .026 MA 5V/3A.. 2,75
CT-931 585VCT .036 DV/.5A 6.3V/ 425
CT-610 1250 002 MA 2. aV/2 1A, 2.5
V/l 75A 4.95
CT-137 350VCT .026 MA 5V/3A 2.75
CT-866 330V 065 6.3V/1.2, 6.3V
600 MA . 1.75
CT-456  3%0VCT 30 MA 6. 3\‘/;/1.3A, 5v/ TG
CT-160 800VCT 100 MA 6.3V/1.2A, 5V
/A 4.95
CT-931 585VCT 86 MA 5V/3A 6.3v/ TS
CT-442 525VCT 75 MA 5V/2A 10VCT
/24, 50v/
2A '50V/200
........ 3.85
Filament
Item
FTG-31
FT-674
FT-157
FT-101
FT-924
FT-104
FT-824 U
FT-463 6.3VCT/IA, 5VCT/3A, 5VCT/3A 5.49
FT-55-2 7.2V /21.5A, 6.5V/685A, 1>V/6 5V/
3A. .. .
FT-986 16V @ 4.5A or [2V @ 4.5A.
FT-38A 6.3/25A.2x25V/7A. .. ...
FT-A27 2.5V/2V5A, 7V/7A, TAP 2. aV/z 54, B
.95
FT-340 2x2.5V/3A, 7V/4A~23KV “T'EST. 1 24.95
FT-038 6.3V/500A WELD........ .29.45

Plole Transformers—115V /50-60 cps input.

Rating
PT 919 1200-0-1200 200 M A
PT-976 Auto: 120VCT/10 MA.

PT-31A 2x300V/5 .
PT-46A 4088VCT N I4 ‘3% to 18" Hx6" Wx7” L29
DS o Tl L e ol S e o .95
PT-75-2 3780/3446/31 IZVCT/77x\IA £ 10.95
PT-28-1 4600VCT/.077............ 12.95
PT-403 Auto: 70V/IA 2.
PT-160 1120VCT/770 I\IA, oQOVCT/SZ \iA
251bs...... ... .. .24.95
PT-170 Auto: 1l )0/146/137/128— 71A. 3.29
PT-31A 2x300V/5 MA. .. .. ... .... .79
PT-976 120VCT/10 I\IA A .79
PT-12A 280VCT/1.2A ..... .. .... .. 295
PT-614 1730VCT/500MA, 12KV INS.. ... 29.95
Special Filament Transformers
Item Pri. Output Price
STF-05A 115/230 2)m\’/1 07” Hx77x5" D...$ 4.25
STF-96B 2 2BV/6hA...L 1.45
STF-370 220/440 3\2 5\'/07 ‘2. aV/l.)A 5/§ o

STF-11A 220
STF-631 230

'30

STF-370 220/440W 3\2 -)V/5A 2. 5V/15A
STF-085 220/440V 2.5V/60 ACT 5.95
STF-083 220/440V 5VCT/30A, 3000V TEST . 17 50

115 V—400CY XFMRS

Stock Rahngs Price
901699-501 2.77V @ 4.25A agzss - 3.45
901698-501 900V/75 MA. 100V/.044 .. 429
UX8ss5C 90 OVCT/ 067A, 5V/3A 3.79
RA6405-1 800VCT/65MA, 5VCT /3A 3.69
T-48852 700VCT/80 MA, 5V/3A, 6V/1.75A 4.25
352-7098 Za()OV/GMA 300VCT, 135 MA ' 5.95
KS$-9336 1/0V/50MA TAPPED 625V, 2. 5V B

............... .95

M-7474319 6.3V/2.7A,6.3V/.664, 6.3VCT/21A 4.25
KS-8984 27V/4.3A, 6. 3V/2.9A,1.25V/.024 2.95
52C080 526VCT/50MA 6. 3VCT/Z& 5VCT
32332 400V CT/30VIA 6.4V/2.5A, 6. 4V/
68G631 Ila(l 0 1150V
80G198 6VCT, .00006 K g
D-167254 6.4V/8A, 6.4V/1A
302433-A 6.3V/9. 6 3VCT/6.5A, 2.5V/

3.5A, ‘) BV/35A.. .. ... .. ... 4.85

KS$-9445 59. %XCT/118MA '6.3V/s.14, 3V/ =
KS$-9685 6.4V/7.5A,6.4V/3. 8BA,6.4V/2.5 4.79

ALLCT
70G30G1 600 VCT/36 MA.

M-7474318

95-G-45

Time Dvglay Relay—45 Sec. 115VAC-DC 10A. . . § 2.29
Carbon;Pile Reg., 18V—.5V —35N025. .. ....... i
ART 13 Driver Trans. 6V6 to P-P 811’s .

D M34 [Dynamotor, 14V In, 220V, 80 Ma out. ..
Sens. Rblay: 3.5 MA, 13K ohms, ZPST 2A
Klixon [Breaker: Thermal, 35A.. -
T 30 Carbon Mikes—New. ... ........ ..

Screen Mod. Trans. for 807's 1.
34 MO coils for ARC-5 Trans. #6029, #7247, Set 2.79
RI1-7 Interphone Amplifiler..................... 2.39
Filter, L.oPass, 10,000 ohm imp.—20 d.b. down at

6000 CPS GR#830-404, 2.35

Photo-Print Paper 35 MM. Strip, 250 Ft. Roll,
$2 3cn>ntl€ast Vacuum Pack—Guaranteed, 79c¢ cach
or3Rollsfor. .. ........ ...

TeletyAe Tape, /x” w X 4" Rolls, 12¢ Each.

8/ Rolls, 23¢ EBach or 5

C 3086 ‘\ITLNNA TUNING UNIT, NEW.

..... 00
10/ 100
1

R9/ PIN-4, New, With Tubes. .. ............. '75.00
ID6/APN- 4, New, \thh TubeScsio- - cm- - - aon - 75.00
A-62 Phantom Antennae.. ... ............ .. 8.50
2 Meter Choke, 1000 MA Z0-144. 8/ 1.00
Supersonic Crystal Head, M-1... ............ 27.

Underwyater Mierophone, Model JR. . 24.50
Dynaniic Mike & Headset Combo. B- 19 3.7

HS-30 [nserts. M=300..... . ...... ..... 1()()0/ 3 SI]

Motors, 3 RPM, 115V, 60 cy.

| POWER EQUIPMENT

STEP  DOWN TRANSFORMER: Pri. 440/220110
volts a.c. 60 cycles. 3KVA. See. 115v. 2500 volt in-
sulafion, Size 127xX12/X77 .. . ..... . . $40.00

PLATE TRANSFORMER: Pri: 117v. 60 CY Sec.
17,600 @ 144 ma. with cho}\e Oil immersed. Size:

267x207x13% American. . ... ... ... ...... $120.00
FIL. TRANS. UX6899. Pri.: 115 v., 60 ¢y. Sec, Two
5v. 8.5 amp. wdgs. 29 KV test. . ... .. ..... .$24,50

VOLT) EG. Transtat. Amertran type RH 2
KV:‘; load, input: 90/130 v. 50-60 cy., ounplén 1}’5

uX sdo1 (Ravtheon) Pri; 110 v, 60 cy,, 1

22,000 v. 234 ma., 5.35 KVA., Dim: 23”\24”310 « )
Low capacxmnce ....... 185
XFMR: Kenyon: Pn 210/21.)/220,’220/2.3(1/

23074240 vac. 60 cy. See.: 11 v., 35 amp., 10 1., 35 amp
5v.,35 amp ¢t; 5v., 35 amp ct. #S-10768 . .$37.50

NS. KSS767 Pri.; 115 v., 60 cy. Sec.: 2
wmdlmgs T @ 5ampseach 15 KV test. . ... ... $15.00

A/N TEST SETS

TS S6A/AP 1-158 TS 47/APR TS 250/APN
CWG60-rABM 1-222 TS 36/AP _  Ts 89

e 1-185 IS A2 UNIT 29 203.4

TS 15 TS 268/U 95 ToART TS 11/AP
CS-60ABW TS 102/AP TS 226 BC 438

SEND| FOR FURTHER INFORMATION AND PRICES

B-1) MK11 TRANS- ARC-5

\RECEIVER mMOobuU-

Less Eower Pack. 532 50 LATOR
B 19 Power Pack.. 8.95 i MD7/ARCSH
1D-24 ARN-9 J Plate Modula-

a Dual 0-200 Mi- or w/dyna-
motor complete w/Tubes
ment s 3” Case. 1—12J5, 2—16 1—
\P[RSO Good cond

FILTER CHOKES

to¢ Description
CH-250 SWING. 2.5-24H/.4-.05A, 10KV Test s7 85
CH-g-19 SWI\IG OOGH/JA— ()3.)H/ 5A, 032
ohms CR, K 95
CH-376  1.28/130 MA/75 .25
CH-344 1.5 H/14a \IA/lZOOV Test. 5
CH-854 1 HY/80 MA.. 9
CH-43A 10 X ¥/15 \IA—SaO ohms DCR. 5
CH-%99 15 HY/15 MA—400 ohms DCR. .95
CH-311 6 /80 MA—310 ohms DCR. . 5
CH-1-501 2x.5H/100 MA .. ..oy 9
CH-188M 5 HY 200 MA . .. .. 9
CH-i8% 10 HY . 30 9
CH-791  Dual 1.75-.125 HY 100 MA . 7

! AUDIO XFMRS

ATS01 HI-FI Special: PRI: 3000 ohms
P-P/Sec: 4/1()12/.)0/ 200 ohms, 60-10,000
Cy.— S50W as shown $3.49

AT152 HI I<I Driver Pri: 10,000 ohins,
ggc 40,000 ohms, PP Grids 50-15 KC/l

ATO063 Output_t rlin
14,200 ohms, SEC: /600 ohms $1. 19

AT4}9 HI-FI Driver (3000 ohms) to P.P. output
"rﬁds (4 000 ohms), 100-10,000 Cy. 10 W. 6\5(2) ;:g

: Sy 1,95

AT8E8 Plate (10,000 ohms C T.), to line V.C. (500/
125/30 ohms) HI-FI—50 V

Mike-or-Line (2a0 ohms) to’ gnd (250 0()0

C.
AT-371 Universal Output—10W HI-I’T.

RI: 20,000 Ohms P-P/16,000 Ohms P-P also
5000/4000 ohms. Single Knd.

3 oOO/lo/7 a/o/a/.i 75/1.256 ohms. Response
Flat P.M ., .b., 30-20-600 Cyc 4.75

cles

AT-594 HI- r‘I Output 3 watts, 30-16KC P.M. 1 db.
8500 Ohms P-P to V.C. {130hms). . . ... ... _.

A|4{6A1~ Mike (35 ohm Carbon) to line 600/021?/

AT 649 Line (500 olms) to Gria (75K ohms, |~ 188
AT 448: Lipe (600 ohms) to V.C. (6 ohms) 17 db.
L \e .$1.19
AT '3 : Mike-or-Line (200 ohms). "To Smgle or P-P
Grids. (GO OIMIBY . 4o 10 .0 . . w o wsman.g. ham .59

A 18 Line (300 ohms) to Line (600/30 Ohm) Re-
onse 50-20KC 43

131 Liberty St., New York, N. Y.

All merchandise guaranteed. All prices F.0.B. N.Y.C. Send M.O. or Check. Only shipping charges Lent C.0O.D. Rated concerns send P. O.

COMMUNICATIONS EQUIPMENT CO

Dept. N-3 Chas. Rosen Phone: Dighy 9-1124

March, 1952

www americanradiohistorv. com

105



www.americanradiohistory.com

Successful
TV Service Men

MUST Be Good
Business Men

In operating a TV Service Shop,
the technician finds himself called
upon to be a business man—in
charge of a complex, major oper-
ation. For this reason, SERVICE
MANAGEMENT MAGAZINE
places great emphasis on the vi-
tally essential business funda-
mentals—including the knack of
getting along with the public.

TV Service Demands
Sound Management

To survive, to thrive, to make money,
the TV Service Man needs a grasp of
salesmanship, advertising, financing,
accounting, stock purchasing. He
must know how to hire and train the
right kind of personnel. He must
watch collections, carefully maintain
his credit-rating. He should know
how to apportion his available cap-
ital, how to get along with his banker.

Realizing that business skill is as im-
portant as technical talent, SERVICE
MANAGEMENT MAGAZINE in-
cludes valuable articles monthly on
business procedures.

Why not send for a sample copy? Or,
better still, send $3.00 for a full
year's subscription. Use the con-
venient coupon—izow.

SERVICE MANAGEMENT
The Business Magazine of the

Radio-Eiectronics Industry
161 Luckie St. Atlanta, Georgia

Service Management, {61 Luckie St.
Atlanta, Georgia

i
i
| Enclosed. find $3.00 for which enter a
| vear's subscription.

I

I

Name ... |

] Address ... ... . i :

LCity .................... State....... |
106

portant factor in the business—volume
of service work—is left purely to
chance,

The second way is to add a sales and
advertising touch to the business by
contacting set retailers regularly to
handle their service work and that of
their customers. The business promo-
tion through advertising is accom-
plished by maintaining a mailing list
of set owners and sending them ap-
propriate service business solicitation
cards at regular intervals.

The cards that are supplied by the
various tube manufacturers for direct-
mail solicitation of service work are
exceptionally good for this purpose.
However, to accomplish the purpose
for which they were intended it is
necessary to carry out a continuing
program by mailing the various cards
in a series at regular intervals.

These personal contacts with set re-
tailers and the use of a regular direct
mail program represent aggressive
selling tactics that are necessary to
create business. However, they do take
time.

The third method of operating a re-
tail service business is the retail mer-
chandiser’s way of conducting a busi-
ness. It is based on a survey of the
maximum service business potential in
a given area and the creation of a sell-
ing program that will bring in a sub-
stantial part of that service volume.
Where a market is given that kind of
a study it is entirely possible to devel-
op sales campaigns that will bring in
service business during those periods
when radio and television repair busi-
ness normally is slack.

In present TV areas the average
television-equipped home also has a
radio-phonograph combination and sev-
eral table model and portable radios.
In addition, the family automobile is
usually radio equipped and there is
probably a battery-operated portable
or two stored away in a closet after the
“B’” batteries went dead. In the aver-
age home where there are three or
more table model radios, surveys con-
sistently show that at least two “of
them, while still operating after a
fashion, could use some repair.

In other words, the average home
in a TV area today has from five to ten
pieces of equipment that should have
regular maintenance and service atten-
tion. The well-equipped radio-televi-
sion service shop has the equipment,
the personnel, and the “know-how” to
keep all of those radio-electronic de-

- vices in top operating condition.

The radio-television service busi-

nessman who is willing to stake out

an area of one thousand television-
equipped homes and develop a pro-
gram designed to make his organiza-
tion the maintenance company for
keeping all radio, television, and other
electronic products in those homes in
good operating condition would en-
trench his business in that community
so solidly that neither competition nor
seasonal slumps would have any seri-
ous effect on his business at any time.

www.americanradiohistorv.com

ACORN
HAS A

NEW LOOK

Welcome fo our friends, far
and near to visit and browse
at our completely renovated
shop, conveniently located in
the heart of downtown New
York. ‘Whether you visit in
person or shop by mail, you
can be sure of promp? and
courteous attention.

DUMONT
4-CIRCUIT
INPUTUNER

Featuring FM BAND
reception, as well as
13 TV channels. Fits
into dual channel IF
system Type 630
receivers without
alteration. Higher
gain 2-1 ratio on high channels, low noise, input
impedance 300 ohms. 21.25 mes. sound center
IF. Continuous tuning. Complete

with TUBES and KNOBS. Dras. $'|995
tically reduced to.. ., :

STANDARD
Turret Type $|895
FRONT END ]

TYPE TV 201: 21.25 sound,
for 630 chassis, etc.

TYPE TV 303: for all inter
carrier systems,

New Standard CASCO TUNER

Type 2027 for 630 TV Chassis. etc.
Has greater sensitivity than any pre- $ 89
vious tuner. Uses 6BK7..........,,

CARTER DYNAMOTOR

BRAND NEW

Stock No., 4037AS
DC input 6VDCr
output 400 V
37n mils. DC.
Perfect for mo-

ile  communica-
tions in car,
plane or boat.

List price $71.40
NEW
iae. $2695
OIL-FILLED CONDENSERS
Made by Nationaliy Known
Manufacturers 99(
10 mfd, 600 V DC, 220 V AC . _ea.
Mounting Bracket 15¢ ea.
Write for Quantity Prices
OUNCER TRANSFORMER C-429
Push-pull primary 85 ohms DC resist-
ance; secondary resistance 10 ohms and 99¢
20 chms ..

each

ror 92,75

G.E. 12" SPEAKER

1201D-Alnico V Magnet-14.5 o0z, Ex S]B 95
tended Range 50-15,000 cy. 25 watt,

TERMS: 209 cash with order, balance C.0.D, un-
less rated. Prices F.0.B, our warehouse in N. Y.

Minimum order $3. 3TE: Due to conditions be-
sond our control, prices are subject to change.

Phone WOrth 4-3270

ACORN ELECTRONICS CORP.

Dept. N-3, New York 7, N. Y.

76 Vesey St.,

RADIO ENGINEERING
TELEVISION
ELECTRONICS

Thorough training in all phases of radio and elec-
tronics, open to }n"h school and junior college grad-
uates. Old established school specializing in fadio
training  exclusively. Modern laboratories and
courses. Enrollments limited. Approved veteran
training

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Ind.

RADIO & TELEVISION NEWS
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| ]
International Shord-Wave
| (Continued from page T1)

sign-off. (Boice) Heard in New York
as early as 1353 tune-in; signs off with-
out playing “A Portuguesa;” seems to
have news session in Portuguese 1420-
1430 given by man and woman alter-
nately; plays mostly classical music.
(Bellington) A station believed CR6RN
is noted on 9.635 with Portuguese
music and announcements 1600; signs
off 1630. CR6RD, measured 9.7047 at
1410, had musical program and heavy
QRM. (Oskay, N. J.) This one noted
recently with “mid-day” session 0630.
good level in South Africa. A station
noted on 7.764 probably is Silvo Porto;
all-Portuguese programs noted through
bad QRN 1515. (Ridgeway)
Argentina—LRX verified with a
white card with LR1 on it in blue let-
ters; listed LR1, 1070 kec.. 50 kw.; LRX,
966, 7 kw.,, and LRX]1, 6.120, 6 kw.;
listed daily programs as ‘“usually”
0530-2235. (Machwart, Mich.) LRT,
11.84, Tucuman, noted 1918 with North
American recordings. LRS2, 9.3204,
Buenos Aires, heard 2048 with music.
(Winch, Calif.) LRS, 11.881, noted

1750 with good signal in England.

(Catch) LRU, 15.29, noted signing off
1545, weak. (Niblack, Ind.)

Australia—Ruadio Australia’s beam
to Britain at 0245-0345 is carried over
9580 and 11.760 (latter may be used
for only part of this session); “Aus-
tralian DX-ers Calling” on Sundays is
now 0245 on both channels.

VLM4, 4.9175. Brisbane, noted 0340-
0400 with music. (Eccles, Minn.)

Austria — Blue Danube Network
Salzburg, noted on approximately 6.06
at 0200; at 0300 was audible in parallel
on 9.617 (old channel); noted another
day 2255 with news and closing 1802
with “Star-Spangled Banner.” (Pearce,
England)

Azores—Ponta Delgada, 11.090, was
noted recently (on a Sunday) signing
off 1620; normal schedule in winter is
1500-1600. (Bishop, Ohio)

Bechuanalund—GDX-aren, Sweden,

says ZNB, 8.230, Mafeking, is noted |

1200-1400 and that news in English is
relayed from Johannesburg., South
Africa, during the first 10 minutes of
the session, after which has music.

Belgium—Ruysselede is again using
17.946 in its “Calling Leopoldville”
(Belgian Congo) session 1030-1130.
(Ridgeway, South Africa)

Brazil—A new Brazilian station is
Radio Poti in Natal. state of Rio
Grande do Norte, using 4.935 to 1930;
QRA is Avenida Deodoro 245, Natal.
Rio Grande do Norte, Brazil. ZYZ20,
Radio Relogio Federal, 4.905. Rio de
Janeiro. by this time should be on the
air. Radio Tupi, Rio de Janeiro, is cur-
rently operating on m.w. 1280 kc. with
50 kw.; on FM and on TV; the m.w.
and FM programs at 0400-2130 are re-
layed by ZYC9, Radio Tamoio, 15.37,
listed 25 kw. but using only approxi-
mately 13 kw. Brazil is now on Sum-
mer Time (3 hours ahead of EST) but

March, 1932

MADE OF AIRCRAFT ALUMINUM

/
EASY TO INSTALL—STRONG
JENGlNEERED CONSTRUCTION

Vnusrpnoos — DURABLE

J_LOWER COST—HIGHER PROFITS

NN NN\ ‘\.— \

Alprodco Towers

MEAN

EVERY

other difficult locations. But no lon
now offer you — for the first time .

sure-fire antenna mounting system that will really get

that picture. Keep your customers
TVsales sold — with Alprodco! Wri

KN TR

SATISFIED CUSTOMER

® As an cxperienced television dLaler, you know the
troubles you've had with customers in fringe areas and

TIME!

ger' Alprodco Towers
. for every time —a

datisfied — keep those
1c today for full details.

Evetusive! ALPRODCO'S R
New Portable EREC-TOWER ;

Test TVsignal strength anywhere with this new Alprodco

rig . . . use it also to raise a 100 ft.
position! Erec-Tower rises to 80
quickly, easily portable. Require
operate. A good traveling ad for
your area with Erec-Tower.

Send for Literature. Dept. B

Alprodco, Inc.

KEMPTON, INDIANA
MINERAL WELLS, TEXAS
DUBLIN, GEORGIA

www americanradiohistorv com

Alprodco Tower into
‘eet, is foolproof and
i only two men to
u...be the first in

t
|
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HARVEY

Features the Finest Brands
At Most Reasonable Prices!

KIT

The famous Williamson HR-15 amplifier circult
...now available with the original Partridge
transformers built to Williamson's specifications.
Build this kit in 3 hours or less, and enjoy sound

of a quality you never heard before. The HR-15 is
a 2-Chassis power amplifier for use with tuners
or other front ends having own volume and tone
controls. All American triodes, 2-6SN7GT, 2-807
or 68G6G in PP output, 5v4G rectifier. Response
== .5 db, 10-100,000 cycles. Qutput impedances
1.7 to 109 ohms in 8 steps. Absolute gain 70.8
db. 20 db. of feedback around 4 stages and the
output transformers. Kit is Complste with Tubes,
Punched Chassis, Pre-wired Resistor Board, Sock-
ets, Genuine Partndge Output Transformer and
All Necessary Parts........... o $76.50

As Above, with CFB Transformer..... 0 »$90.00

PARTRIDGE Outout Transformers available
separately WWFB, as used in above kit..$26.00

CFB Transformer, Hermetically sealed........ $40.00

HR-15T a Wllllamson Kit with all TRIAD TRANS-
FORMERS ... including power transformer,
chokes and specnally designed output trans-
former which is completely sealed in tar. = 2
db. 10-100,000 cps. Harmonic Distortion less
than .1% — 10 watts output. Output impedances
4-8-16 ohms _ .$69.50
Both HR-15 and HR-15T Kits available with KT-66
tubes for $3.00 extra.

* Kk k K Kk %
NEW RCA MASTER VOLTOHMYST

A measuring and test in-
strument that is unex-
celled in its ability to
cope with a large variety
of electronic applications
where direct readings o1
circuit performance mus}
. be made rapidly with a
high degree of accuracy.
% peak-to-peak values of unsymmetrical complex
waves from 0.2 to 2,000 volts
% Peak-to-peak values of symmetrical complex
waves from 0.2 to 4,200 volts
% rms values of sine waves from 0.1 to 1,500
volts
% dc voltages from 0.02 to 1,500 volts
% resistance over the range of 0.2 ohm to 1,000
megohms
% small currents from 10 microamperes to 500
milliamperes, dc
% large currents from 500 ma to 15 amperes, dc
Extra-size 8%2 inch meter with expanded scales
for quick, easy readability. A portable instrument
. well suited to permanent or rack mounting
in service shop, lab or factory.
WV-87A Complete with Direct Probe and cable,
DC Probe, Ohms Probe and Cable, Positive cur:
rent Cable Ground Cable

Net .. SR G A $112.50
Accessury Prub able for ring ac voit-
ages at frequencies to 250mc . , , and for in-

creasing dc voltage range to 50,000 and input
resistance to 1,100 megohms.

NOTE: In view of the rapidly changing market
conditions, ali prices shown are subject to
change without notice and are net, F.0.B., N.Y.C.

o

Telephone LUxemberg 2-1500

RADIO COMPANY, INC.
103 West 43rd St., New York 18, N. Y.
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will return to Standard Time on March
31. (Serrano, Brazil)
PRAS, 6.015, Recife, noted 1659 with

_identification by man as “Radio Clube

de Pernambuco”; continued with pop-
ular recordings to 1725. (Machwart,
Mich.) PSL, 7.930, Rio de Janeiro,
noted 1630-1700 with musical program.
(Sutten, Ohio) ZYK2, 15.145, noted
1055 with usual Brazilian-type music
and call of “Radio Jornal do Commer-
cio;” QRM from YDC, Djakarta, In-
donesia, 15.150. (Catch, England)

British Guiana—ZFY, 5.98A, opens
weekdays 0443, Sundays 0543. (Belling-
ton, N. Y.)

British New Guinea—VLT7, 7.280,
Port Moresby, noted 0623-0700 at good
level in Georgia. (Patterson)

Bulgaria—Radio Sofia, 7.672, noted
in Portuguese 1330; at 1400 in another
foreign language; still noted with Eng-
lish on 6.07 at 1600 with woman an-
nouncer. (Ridgeway, South Africa)
The 6.07 channel is partly readable in
Ohio during 1500 news session. (Sut-
ton) The 9.705A channel noted with
news 2000-2015 and 2300-2315 to North
America; at other times evenings
(EST) takes relays from Radio Mos-
cow. (Saylor, Va.)

Burma—Burma Broadcasting Serv-
ice, 28, Windemere Crescent, Rangoon,
Burma, is reported widely with Eng-
lish,  0915-1015 sign-off; woman an-
nouncer gives the next day’s schedule
at closedown. (ISWC, London) Has
been heard in Sweden on 4.775 with
news 1000; announces ‘“This is the
Burma Broadcasting Service calling
from Rangoon.” (Nattugglan, Sweden)

Canada—At sign-off recently, VED,
Edmonton, Alberta, gave power as 5
kw., frequency as 7.320; said is on the
air daily 17 hours (0900-0200); how-
ever, does run later than 0200 some

days when has special relays or per-

sonal messages for listeners in the
Northwest Territories. (Rosenauer,
Calif.)

CBFY, 11.705, Montreal, noted open-
ing 0700 with announcement for CBM,
m.w., and CBFY, short-wave. (Fergu-
son, N. C.) Usually has religious serv-
ice 0815.

Ceylon—Radio Ceylon, 15.120, noted
recently 0815-0830 sign-off; bad QRM
from Radio Moscow on same channel.
(Catch, England) Noted on 11.975
mornings from 0830. (Niblack, Ind.)
Heard on this frequency lately to 1145
sign-off. (Kelting, N. Y.)

Chile—CEB622, 6.220, Santiago, noted
2323 with identification by man, then
popular recordings. (Machwart, Mich.)
CE920, 9.200A, Punta Arenas, heard
2130 and signing off 2200. (Sutton, Ohio)
CE1180, 11.999A, Santiago, noted 1800.
(Catch, England) CE1174, 11.740, San-
tiago, noted 1900-1930 with good
signal; all-Spanish; announces “San-
tiago de Chile” and/or ‘“Republica de
Chile.” (Niblack, Ind.)

China—When this was compiled,
Radio Peking had moved from 10.360A
to its old 10.260A channel.

ISWC, London, lists these “complete”
schedules for Radio Peking, 3, Si-chang
An Chieh, Peking, China—11.690,

www.americanradiohistorv.com

15.060, at 1900 Amoy dialect, 1915
Chaochou, 1930 Siamese, 2000 Bur-
mese; 6.100, 7.500, 10.260, 15.170, at
0300 Mongolian; 6.100, 10.260, at 0330-
0400 Korean; 6.100, 10.260, 11.690,
15.060, 15.170, at 0400-0425 Emnglish;
11.690, 15.060, at 0430 Ke-chia dialect,
0500 Amoy, 0530 Indonesian, 0600
Japanese, 0630 Cantonese dialect;
6.100, 7.500, 9.040, 10.260, 11.690, 15.060,
15.170, at 0700-0730 Standard Chinese;
11.690, 15.060, at 0800 Vietnamese,
0830-0900 English, 0900 Siamese, 0930
Chaochou dialect, 1000 Burmese;
6.100, 10.260, 11.690, 15.060, at 1600-
1630 Japanese; 6.100, 10.260, at 1630
Korean; 6.100, 10.260, 11.690, 15.060,
15.170, at 1700-1730 English; 11.690,
15.060, at 1730 Cantonese dialect, 1745
Ke-chia, 1800 Indonesia, 1830 Vieta-
mese, 1900 closedown. POW messages
recorded in Korea are given during the
three English periods which begin
0400, 0830, 1700. (I believe there are
additional transmissions mnot listed
above.—KRB.)

A Chinese has been noted recently
around 1800 on 9.026A; seems to have
setting-up exercises 1815. (Stark,
Texas) Also noted 1800-1845 fade-out
by Foerster, I11.

Colombia—HJICT, 6.201, noted to
2355 sign-off. (Leary, Ind.) HJICW,
4.945, Bogota, heard 2236-2313 sign-off;
relays HJCO, m.w., according to an-
nouncement; identifies as “Emisoras
Sur America” or “Transmitiendo para
todo La America desde Bogota;” at
sign-off man identifies in English and
requests reports; anthem follows.
HJKE, 4.834, Bogota, noted 2059 with
identification by man as “Radio Con-
tinental,” followed by native music.
(Machwart, Mich.) Latter noted in
Georgia 2221-2255; male announcer;
all-Spanish. (Patterson, Ga.)

HJFB, 6.225, Manizales, noted with
call 2000 and commercial announce-
ment at 2014. (Catch, England) Bogo-
ta on 6.018 is noted with English an-
nouncement and sign-off 2330. (Ni-
black, Ind.) HIGF, 4.847, Bucaraman-
ga, noted 2135-2202. (Patterson, Ga.)

Cyprus—2ZJMS8, 9.650, Limassol, is
heard in Sweden 0655-0830. (Nattug-
glan, Sweden)

Denmark—OZF, 9.52, Copenhagen,
noted 2130 and again 2250. (Lund,
Towa)

Dominican Republic — HI2A, 9.68,
Santiago de los Caballeros, is heard
regularly in South Africa from 1600
onwards; improves by 1615. (Ridge~
way) HI8Z, 5.030, Santiago de los Ca-
balleros, noted 1850-1920; all-Spanish.
(Patterson, Ga.) HI4T, 5.970, noted
opening 0600. (Glick, Ind.) HI1J, 6.025,
San Pedro de Macoris, heard 2114 tune-
in with native music; signed off
2116A; fair level and no QRM. (Bel-
lington, N. Y.)

Ecuador—Quito, 4.928, noted with
identification by man, followed by
chimes and sign-off. HC4EB, 6.871,
Manta, heard 2231 with identification
of “Radio Manta,” followed by native
music. (Machwart, Mich.) HCIB,
17.890, noted strong but with QSB at
1215 in Spanish. (Kessel, Quebec)

RADIO & TELEVISION NEWS
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SPRING

ITEMS
AT LOWEST

HOTTEST

ITEM
FOR 1952

160-80 METER
MOBILE RECEIVERS

MOBILE RECEIVER which

will operate in your hoat

or car from 6 Volts D.C

e —— and will cover the 160

METER HBAND. Ship to Shore Jnd Police Bands. Fre-

quency Range 1800 KC. to 2500 KC. Can be used on a

fixed frequency only or by slugtuning will cover its

complete frequency range. Comes in 2 separale units;

Receiver and ITternal 6 Volt Vibrator Power Supply

Unit. The ecquipment is used, but is in excellent con-
dition complete with tubes.

PRICE FOR COMPLETE UNIT WITH POWER $24 95

SUPPLY .. ... .......... .

Separate [RECEIVER . ... ..$22.50

i 6 VOLT PO\‘\IER SUF‘PLY . . 7.98

COAXIAL CABLE
52 OHM Transmission Cable.  Made to J.AN. Speci-
fication. 1F549. Same as RG-8U. All unused, on
L‘oo;%éﬁr.’sppx'oximzltely 1.000 Ft.

. .9¢ per Ft.
- .8cper Ft.
.7¢ per Ft.

1,000 Tt LLLILIIIIIIIIIIIININN
10000 Bth Sp = Sids i oo SF B g4 s

ARC-4 TRANSCEIVER
100156 MCS, Complete with all tubes and 12 Volt

Dynamotor. Tor Tlaues or Mobite. 2 Me- $39
ters, in excellent condition .

TELEGRAPH KEYS
J-48 Standard Hand Keys enclosed in box wnth $<| 25
cord and 1’I, 55 P All New
J-5A Flameproof Key... ... . . $0.79

MODEL GO-9 TRANSMITTER
All brand New. 100 Watts

CW. or MCW. einission. p-

BRASS SELSYNS R e A T

lcavy Duty Bendix Selsyns. 110 yolts 60 O 0 KO to 608 R,
R 12 il 509 ¢ Sugeeoy S0 RSt K

sion c(!:dm ‘I\ |tth oaLLh transmit-
ter. Complete with
schematics. ' $59.9

TG-5 CODE OSCILLATOR
Battery operated Code Practice Oscillator. Use singly
for practice or can be used in pairs for practice or send- 2

ing messag over wire between two points. Uses a
22s volt diy cell batiery and 2 flashlight cdlls. ~Con. | BC 375 TUNING UNITS
ains keying relay an Y. ne buzzer and hea
set. All brand new, with canvas carrying 5 FREQUENCY RANGES AVAILABLE
CASC . ot v v s s s o s o v st t e m e a e a e e Ea. " 3080]{ é)(();go%cl CID%O)O%CI;;SO(%&;)C %000 g(c- (& 00 I{C;
5 3 KC; 62 =7 K 7
RU 16 RECEIVERS KC; 1¢000 KC-12500 KC. With Vernier Dial e n\dn\
RU 16 RECEI\FRS ______________________ $5.95 Ea. parts nhiich alone are worth 5 times our low Illc_e
Plug-in Coils for ‘u,ove Rccewels Of o o Sl comomemone orer Ry 3 S GAEW - B B e 2 B $2.95 per unit
3 4}3~0<T1‘>0 157 . .. 1.50 Ea. :
B T amiter. Y e .. 5.95 Ea.
Plu; Coils for Trans. SOUND POWERED HAND SETS
2,,MLGt9 MEG . - 1.50 Ea. TS-10 [type—Various manufacturers, No batterics needed
1 3\’01 Dvndmom‘ for ah - for operation. Use in pairs with wire. Audible up to 10
T SORMOLEN @1 $70/MA R miles.| Ideal for TV antenna msmuatmns $17 95
19 Con ol DOX:; = -00 Ea. etc. Excellent condition..............

REVERSIBLE MOTOR OUND POWERED HEAD AND CHEST SET
1/40 H.P. Ball-bearing 3450 Use same way as Hand Sct except you have frecdom of

ARC 5 EQUIPMENT:

TRANSMITTERS
3 to 4 MCS...$14.95
4 to 5.3 MCS.. 8.95
5.3 to 7 MCS.. 7.95

All above complete with
all  tubes and crvstal.
In exceilent condition.
T-23 ARC-5 VHF TRANS-
MITTER—100-156 MCS
ghassi‘s, Less Tubes and |
rystals.

aen $12.95

R.P.M. in Blast-proof case. Needs hands.[ No Baileries or power source wquuod for op-
only a capacitor for starting. All eldtloﬂ Excellent Condition................$11.95
and New. 110 V., 60 $4 95 t
Special Low Frlc(' . . 2 VOLT VIBRATORS
Sturtm" Capacitor.. . . . . '$0.69 Ea. VB8A ISynchronous Type. Used in all portable radios
hdvm% Volt wet cell supply. All new.
Ea. "
RECEIVERS COMPONENTS —n
MOUNTINCYEACE=N TANK PERISCOPES
£ Type 19 Contams 2 glass prisms, one at cach end of the
190 to SSSCKC.$1G.:5 g l}_)ae(lléscésen Use them for égok:ng over crowds. at pa-
3t06 S. . 9.95 . s, [ ba games races, € or use prisms sepavately
5 o) Y5 RE 2Q§EA5Y ’LNN";$NNA for optical work. 'Low priced. All Brand New...$1.95
Shto 9 Comp, with Meter and 50
MMED vac. 0
All above Receivers com- cond ........ J Bc_'|206 BEACON

3 i 7 /ARC- 5 PUSH
plete with all tubes and PULL MODULATOR UNIT

dynamotor. In excellent Comp. w/tubes and dyna- RECEIVERS
motor Exc.
condition, oA ERE o Manufactured by _ Detrola
Radio. 200 to 500 KC.

R-4 /ARR-2 RECEIVER—234 258 MCS
Complete with all tubes and dynamotor. $<|9 95

For Du‘ccmon Finder, Con-
Excellent condition.................... e

7,
E\ccllent condi-

SCR-522 TRANSCEIVER

100-156 MCS—HOTTLST 2 MLETER BUY OF TIIE YEAR,
VHEF MOBILE or FIXTED., Complete with all Tuhes :md
24 Voll Supply. Excellent Cond, ........ .$62.5

CAPACITORS e FIXED e OIL FILLED
Solar, Pyranel, €.D., Etc.
ALL D.C. VOLTAGE RATINGS

2 MFD. 400 V..50.79 4 MFD. 1000 V. .$1.75
N3 MFD. 400 V.. 1.95 S MFD. 1000 V.. 3.95
10 MFD. 00 V.. 2.95 10 MFD. 1000 V.. 4.35
1 MFD. 600V.. .75 1 MFD. 1500 V.. 1.50
4 MED. 600 V.. 1.95 4 MID. 1500 V.. 2.25
5 MFD. 600 V.. 1.95 6 MI'D. 1500 V.. 2.95
6 MFD. GOO V.. 1.95 1 MFD. 2000 V.. 1.95
7 MFD. 600 V.. 1.95 5 =
8 MEFD. GOO V.. 1.95 2 LD 000RVERy FLOS)
10 M¥D. 600 V.. 2.25 S IMELS2000RVEmE SO
15 MID. 600V, 2.95 4 MFD. 2000 V.. 3.95
20 MID. 600 V.. 2.95 1 MFD. 3000 V.. 3.95
1 MFD. 1000 V.. 1.00 4 MFD. 3000 V.. 5.95
2 AMFD. 1000 V.. 1.25 1 MFD. 5000 V.. 5.95

CAPACITORS TRANSMITTING VARIABLE

K1 MMI'D. to 75 MI\TID $1 95
S S \[\XFI). to 125

. o llU MMI- ).’ 3.95

MEFD. 1o 150 MMED .50

D. to BG MMFD. 1.00

€ With National “Velve
Al New Hammerlund, Cardwell, Etc.
RADIO DIRECTION FINDER

MODEL DZ-2, tunes from 153-70 KC and 100-1750 KC.
Complete Radio Direction I mden Umt ready for installa-

tion and opcration on 28 Voits Receiver Loop As-
sembly and Dedestal and 28 Vclt Dynd- $9 0
motor, all included. All Brand New. .. Set

3” TRIUMPH
OSCILLOGRAPH

Complete Test Scope, with
built-in  Wobbulator, so as
to be used on TV or FM
SOIVlcxllg. Operates from
110 vo! 60 . AC.
Limited Suppl\' All  these
units have been carefully
checked and are in excellent

fogndrien b diat $34.95 e,

PE 110 POWER SUPPLY

This unit was used as part of BCB6Y transmitter. In-
ut 110 volts 60 watts: Qutput 5435 vole 435 ma,
or transniilter and low voltage supply for Receiver
and Filaments. Uses -1-5Z3 tubes for high voltage and
1-80 tube for low voltage. Also contains a 12 volt
Vibrator pack for Receiver vollages. This supply is
well filtered and regulated and 1s ideal for $34

your Ham transmitter, Low priced at. .. ..... .

tion, Complete. .

FL-8 FILTER

lgan't;c or Vo(icde forF 11L020 cﬁ'cles Audio. MIDGET SELSYNS
pattchigmetntedigon iIItCry (X AY6 thpe operates from 6-12 Volts 60 Cyel. Use as both
cellent for C W............. za. 81 Transthitter and receiver. These compact litile units draw
almost{ no current and work ﬁne for all remote position
indieating applications, 214 x2 K2 Has spring
return shaft. All New (Appr. o $2 5[]
WALKIE TALKIE BATTERIES I S | Y e e Each .
AY-1 ype or AY-5 Type, same as above but has a con-
BA 37—11% ve-A. ... .$0.50 tinuous rotating shaft. These compact units are all
BASS—10'31/2—]3---» - 1.29 BEE Bhriae - cmie s Srenel o = [Rencmenenn g - - g = emcacmr 3 weTE 4.9

Both for .........
G.P.7 TUNING UNITS

SOO I\C B-800-1500
o -1525-650
KC., I'-6200-80 () IxC Also cont.
Capacitors, Resistors, Vernier Dials and
many other parts. A REAL BUY while
they last. Each unit 95
TANZC & vvve e

12 VOLT STORAGE BATTERY
Aireraft Type, 12 Volt. 34 Amp. HR. Made by Exide.
Completely ineclosed with removable top. Dry Charged.
All Brand New. .. ...t annnes $14.95

PROP PITCH MOTORS

For your Beam Antenna: 20
Volt to 32 Volt. A.C, or D.C.
14 H.P. Motor: 14 RPM
Gear Reduction, 7000 to 1.

ALL BRAND NEW 813,95

34 H.P. PROP PITCH MOTORS (Small Size)
20 to 32 Volt A.C. or D.C. Gear Ratio: 9000 to 1.
All ‘Brand NeWA ic oo o - - Sbs o3 75 « B Db $16.95

DU-1 MANUAL DIRECTION
FINDERS

Tunes to broadeast, lighthouse and
beacon bands—ensy to convert for use
on marine bands. True bearing im-
mediately. For use with any loop
input reeeciver. Coniplete with 2
tule pre-amplifier. Used, good con-
ditlon

Spee or 24 V. D.C.

D.C.
EAC(’HCnt condltlon B $19-95

GYRO MOTOR UNITS

Dual gyvro unit, Both gvro motors mounted on single
base. Wired in parallel for 12 or 24 vells. Excellent

condition. (I’IGASQ specxry if you wish the 12
or 24 voll).. . oo uv v v or it e i Set $4 95 TUBESSFG $1.00
6NT 1.00
MISCELLANEOUS SPECIALS 8020 Foo
9 Channel Push Button Switch, spring- B8V6G 1.25
back tyvpe . B e e .$1.00 6US5 .75
300 OHM Twin Lead. . e g .04 per Ft, 6B8 75
671 Volt Radio *‘B” Batt, . 1.00 Ea. 33V 1.25
1 Lb. Roll Rosin Core Solder. .95 Roll 6SH7 “so
BC606GG Interphone Switch Boy .59 Ea. 7103 . ... i 50
RG 7U COAX 95 OHM..... .06 per Ft. 6SNT .. .. .
RG 59U COAX 52 OIM..... .08 per Ft, .
.........$795

DYNAMOTORS

DM-19-C., 12 Volt DC. Input 16 Amps. Output 500 V.
at 200 MA. Cont., 500 V. at 100 MA, Int, Ea, $19,95

CANNED FRICTION TAPE,
33", 821/ Ft., 6 Rolls to
Can . ..... $1.25 per Can

BC 456 MODULATION UNIT

Part of SCR274N. Equipment containg Relays. Trans- TAPE IN INDIVIDUAL BOXES
5 5 5
formers and 12J3, 1625 and VR. 130 (OD3 Tubes. | RUBBER TAPE, 34", 15 Ft.. 15¢ Rol SCOTCH TAFE
8

I
Less Tubes . ....... 1, S0 Yds., 35c Can. FRIchON TAP
With Tubes F't‘., 15¢ Roll MICA TAPE.

‘25¢ Roll

All Mail Orders Promptly Filled, F.0.B. San Francisco . . .
tisting our stock and prices on Radio, Electronics, Tools, Hardware, Motors, Wire, Meters, Batteries, Aluminum Sheets, etc. 2

prior sale, and prices subject to l:hangc without notice.

. A!ll California Orders—Add 39% Sales Tax . . . Do not send po tago stamps. Worite for our new 1952 free booklet
% Dep. on al] C.0.D. orders. All items subject to

12340 Market St., San Francisco 3, Cal.
Telephone HEmlock 1-3106

SURPLU
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YOU GET REAL YALUE FROM

PLATT ELECTRONICS

Now
ONLY

SENSATIONAL SAVING!

DYNAMOTOR

For DIY:;IZ Power Supply for

$24.95 complete

B prrm o MCE .
TRANSMITTERS

EC 456 Modula

Flexlblc Shnl‘tlng with

Receivers ......
3 Receiver Rack.
2 Transmitter Rack.....

ADDITIONAL EOUIPMENT

450 Control Box (3 Recelver).
trol Box qTr:mlmnmr).

SCR-27N
COMMAND and
ARC-5 Equipment

RECEIVERS

NWNN
O
wobb
ocuunn

[N}
b
wona

gear to ﬁt.

Real Value! QUANTITY
so first come, first serv:
just like new.
tion charts.

with erystal check baoints

BC-221 Frequency Meter

with original calibras
Range 125-20,000 KC |

Complete with crystal and

1S LIMITED—
. They are

in all ranges.

$119.50

TIME CLOCKS

12 and 24 hour cycle timing.

Unlimited uses. Need
airs. AN EXCELLENT BUY—

8\\ CAN YOU GO WRONG!

omy $9.95 |°

8 minor

20 POUNDS

HS-30 with ear plugs,

CD-307A Cords, 6 ft,
H-16 /U high lmpedance
ing units

HS-33 low impedance, BRAND NEW
with ear pads. cord and PL54 plug 4.9S

dance, used. good. condlucn

. ASSORTED
A RADIO PARTS
A ThRRlFlC BUY ATONLY .......c..000nenn $2.79
HEADSETS
HS-33 low impedance with cord and
plug. used. fine condition...... $3.29
HS-24 high impedance, BRA
NEW with ear pads........... 25

low impe-

.. 1.69

Electrically Tested—Complete as Shown
BRAND NEW-—PRICES ON REQU

VHF Excellently Reconditioned Guaranteed
[P LA ey

SCR-522

AIRBORNE COMMAND
EQUIPMENT

Frequency Range 100 to
156 mes. in 4 channels
receiver and transmit-
ter. Crystal controlled.

Complete equipment.

Consists of trans/rec,

control box BC-602,
dynamotor PE-94.
AN104A antenna, plugs,
etc. Power input with
PE-94 is 28 v.

1, $129.50

Only Twice a Year
with
Automatic

ord

5
cars, inst'mlly installed.

NOWIFill Your Battery

Doubles bat-
tery life over
nary
care, prevents
hatlery break-

wns, fits all

DUAL PURPOSE
EMERGENCY UNIT
F e Fire

tmguuher
e Tir

lnﬂ-tor

ade by leading
[ ] Detrait Ruto "MAF

your home; one for

ders, All shipments

Immediate Delivery—Send 2594 deposit on
.B., N.Y.C. (N.

oniy. $1.95 | = dour thnh S
COMELETE ONLY 2.29 each
MINIMUM ORDER $2.00

C.0.D.
Y.C. rendenn

add sales tax to your remittance.)

PHONES:

PLATT ELECTRONICS CORP.
Dept. A, 489 Broome St., N. Y. 13, N. Y.
W0 4-0827 and WO 4-0828
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| HC1AC, Quito, “La Voz de la Demo-

cracia,” noted on 6.210 signing on
0640; news in Spanish 0645; fair level
in Calif. (Rosenauer)

Egypt—Cairo, 9.555A, noted from
1443 tune-in to 1611 sign-off with
march, probably anthem; had news
1601-1605 by man; French news 1530;
at 1545 played some popular American
recordings. (Bellington, N. Y.) This one
noted in England 1430 with English;
signs on 1345; has news in French
1400. (Pearce)

France—Paris, 7.24, noted 0311 with
“The French Have a Word For It;”
fair to good level, sometimes excellent.
(Winch, Calif.) Paris heard on 9.560
at 2006 with news in French to 2029
when signed with “La Marseillaise”
and signature of notes played on oboe.
(Niblack, Ind.) Heard on 9.68 in Czech
1445 and in Arabic on 9.755; at 1500
the 9.68 channel gave call in French
followed by news in that language;
also noted signing on again on this
channel 1730 (in French). (Pearce,
England)

Paris, 17.85, noted 1115 sign-on to

after 1230. (Bishop, Ohio) Heard on
9.966A at 1628-1646 with severe
CWQRM; used French and Portu-
guese; signed off 1646. (Patterson, Ga.)
Noted relaying United Nations Radio
on 9.755 at 1430. (Golden, Mass.)
Heard parallel on 9.56 and 11.915 with
Arabic around 1230; closed 1300. (Be!-
lington, N. Y.)

Germany — Hamburg’'s “Nordwest-
deutscher Rundfunk” is now operating
on 7.290, 11.795, 15.275, 17.815, 17.845,
Sundays 0000-1900, Sundays 2300-2200;
Tuesdays 0000-1900; Tuesdays 2300-
1900; Wednesday and Thursdays 2300-
1900; Fridays 2300-2000 (EST). (ISWC,
London) Heard on 7.29 with news in
German 0700 in parallel with 11.795.
(Pearce, England)

AFN, 5.470, Giessen, noted 1745 with
poor level and much QRM. (Catch,
England) Heard 1445 with songs and
1500 with news. (Pearce, England)
RIAS, 6.005, Berlin, noted with reli-
gious program 0255 recently, followed
by orchestral music; at 1800 with news
in German. (Pearce, England)

(Continued on page 141)

EMPIRE STATE BUILDING MULTIPLE TV
TOWER COMPLETED

he world’s first multiple transmis-

sion center for commercial use, is
now in operation with the completion
of the Empire State Building Multiple
Television Tower.

Seventeen months’ time and onc-
hundred thousand manhours went into
the construction of the new towcr. Five
broadcasters are now on the air with
better signals as a result of this new
installation.

Thirteen high power, high frequency
‘transmitters, including three FM, five
TV picture, and five TV sound, are now
radiating signals simultancously from
the 222 foot steel structure atop the
world’s tallest building without the
slightest interference.

The cost of the project has been esti-
mated at about $875,000 of which ap-
proximately $560,000 was the cost to the
Empire State Building for erecting the
steel structure, and $315,000 the eost to
Empire State and the five broadcasters
for electronic development. In addition,
each broadeaster spent about $400,000
for installing transmitters and lines.

From an average service radius of 38
miles before the Empire State project,
the TV broadcasters now reach a radius
of about 70 miles, an area with an esti-
mated audienee of 17 million people.
The extended coverage is due to a com-
bination of the increascd height af-
forded by transmission from Empire
State and increased power permitted by

| the FCC.

On the tower are eight separate an-
tenna systems, 116 radiating elements
or dipoles, feed eables, transmission
lines, transformers, and junction boxes.
More than 60 pipes, coaxial lines, and
conduits go up into the base of the
tower.

The basic tower, which weighs about
60 tons, was designed to withstand wind
velocity up to 150 miles per hour. Two
spccial Pyrex bulb beacon lights were
developed for the top of the tower by
General Electric when ordinary lamps
kept shattering. After a year of use, a
lightning rod which tops the tower is

www.americanradiohistorv.com

already pitted in more than a hundred
places where the lightning bolts have
landed.

The five stations transmitting from
this tower include WJZ-TV (Channel 7),
WCBS-TV (Channel 2), WARD (Chan-
nel 5), WNBT (Channel 4), and WPIX
(Channel 11). Station WATV (Channel
13) may also transfer to the Empire
State Building during 1952. —30—

Close-up view of the multiple television
transmitting tower atop the Empire State
Building in New York. Five TV stations
are using these facilities at the present.

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Indoor Antennas
(Continued from page 42)

various sections of the room until a
good location for it is found. Once a
suitable spot is located, the housewife
is restricted in the arrangement of her
furniture thereafter. A person mov-
ing about in the room or a change in
position of a metallic or electrical
obstacle in the room can alter the rel-
ative relation between direct and re-
flected signals and influence effective
signal strength at the receiver input.
In one location it was found that the
position of the telephone on a table-
top adjacent to a TV receiver with a
built-in antenna had a very great in-
fluence on the quality of a high-band
station.

When there is a somewhat greater
delay between direct and a preponder-
ance of the reflected signals (frac-
tional part of a microsecond), picture
smear results. This is caused by close
picture displacement between direct
and reflected components on the
tube screen. Smear also results when
certain sideband frequency bands in
the 4 me. video span reach the receiver
at stronger relative levels than others.
Additive and subtractive relations be-
tween sideband components can be
such that direct and reflected signals
add for some sideband components and
cancel for others. We anticipate this
relation when we consider that picture
and sound are not always minimum at
the same angle of departure from the
correct antenna orientation.

A third defect occurs when a pre-
ponderance of the reflected signals
reach a comparable signal level as a
direct signal and/or are delayed an
appreciable time with respect to the
direct signal. Usually, an unstable
raster occurs because of poor sync
stability. Continuous shifting of sync
control between the various signal
components (direct and reflected) sets
up a number of pictures displaced with
respect to each other. Appearance (ex-
cept for instability) can be likened to
reception of a number of ghosts from
a range of hills.

It is apparent that reflection and
orientation defects make it difficult to
obtain optimum orientation for each
channel when stations are in different
directions. Difficulties can be encoun-
tered at many sites when stations are
all in the same direction. At some in-
door locations and on certain channels,
peak results are often obtained when
the antenna is not oriented in the di-
rection of a station.

Signal Levels and Noise

The indoor antenna must function
under very trying conditions. An in-
door location means a low signal level;
a low indoor location means a still
weaker signal. The antenna, therefore,
has a weaker signal to work with and
is nearer to sources of noise and inter-
ference. Thus, signal-to-noise ratio is
substantially poorer. Insofar as im-
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wyilds toughest transformers

the INSIDE STORY fells why!

The proof of toughness is on the inside—the actual proof that demon-
strates why CHICAGO Transformers are preferred by engineers, why
they fully meet the express requirements of today’s h’lbes and circuits.
Here are the “‘inside facts’ of CHICAGO “Sealed-in-Steel” design:

o Exclusive one-piece drawn-

steel case, unsurpassed for
strength, moisture-resistance,
better electrostatic and magnetic

e Core and coil vacuum-impreg-
nated with|varnish. Final
high-temperature baking achieves
a perfectly impregnated coil and

shielding, mounting ease, and core locked agaifist vibration. %
streamlined appeTrance.

. } . . 6 All internal free space is filled
9 Uniformly-wound precise coil by special, moisture-resistant

structures—cooler operation
and better electrostatic shielding
in power units—minimum leak-
age, optimum coupling in audio
units.

compound. Prevents corrosion
and helps maintain far cooler
operation thanin conventional
air-surrounded rnountings.

t
Checked by! quality controls
at every sthge of manufac-

ture, rigidly inspected, “‘torture-

chamber”-tested to insure long,
dependable life in actual service.
|

Core of high-grade non-aging

silicon steel brought to high
efficiency by scientific heat-treat-
ing in CHICAGO’S own anneal-
ing ovens.

e P — oy -

= e

SEND FOR "NEW EQUIPMENT LINE’ CATALOG

You'll want the full details on CHICAG'S New Equipment
Line—the famous Sealed-in-Steel line that offers advanced
engineering design to fit today’s circuits. lists units for all
purposes: Power, Bias, Filament, Filtar Reactor, Audio,
MIL-T-27, Modulation, Stepdown and Isolation. Write for your
FITEE catalog today—or get a copy from your distributor.

3501 ADDISON STREET « CHICAGO 18, ILLINOIS
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AVAILABLE
IN THREE
VERSATILE

 CONSTRUCTIONS

H-Type. Steel base
cover deep-seal
soldered into case.
Terminals hermeti-
cally sealed. Ceramic
bushings. Stud-
mounted unit. Meets
MIL-T-27 Specifica-
tions.

S-Type. Steel base
cover fitted with
phenolic terminal
board. Convenient
numbered solder lug
terminals. Flange-
mounted unit.

C-Type. With 107
color-coded stripped
and tinned leads
brought out through
fibre board base
cover. Flange-
mounted unit.

TRADE MARK REG.

1ER
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ANOTHER - &utors and (rgincens PUBLICATION

RADIOTELEPHONE
LIGENSE
MANUAL

RADIOTELEPHONE OPERATOR'S
QUESTIONS AND ANSWERS
STUDY GUIDE

$3.75 FROM
ADD 109
EDITORS anp ENGINEERS, t1p.,

Booksteres order

YOUR
ON DIRECT MAIL ORDERS TO

1302 KENWOOD ROAD, SANTA BARBARA, CALIF,
from BAKER AND TAYLOR CO, Hillside,

GET YOUR

COMMERCIAL
RADIOTELEPHONE
LICENSE

WITH THIS BRAND NEW BOOK

Now in one convenient volume,
everything you need to obtain
your license. Contains the
following elements:

ELEMENT |I:
Questions On Basic Law

ELEMENT Hi:
Basic Operating Practice

ELEMENT 11l

Basic Radiotelephone

ELEMENT 1vV:

Advanced Radiotelephone

DISTRIBUTOR

New lJersey

Just For
Examining

COYNE'S

New 6-Volume Set

APPLIED
PRACTICAL

Get This
New Book

F R E E—
Radio-Tele-
terns and Dia-
Gives wiring

of TV TLst Patterns and
trnuble shooting short cuts A
Smust’’ in every  serviceman’s
kit. It's yours FREE!

Helps You Get Aheac!

This book is our gift io vou for
examining Coyne’s hrand new 6-
volume set \PPLILD

CAL RAD O T VISION

phases of radio and televi-
sion. Tells you how to in-
stall, secrvice, shoot trou-
ble, align all types of
radio and television sets,
‘“Break-down'’ photos hclp
vou understand quicker.
Set includes new 762 page
quick reference Cyclopedia
of Television Servicing.

Sensational
Free Book Offer— Send No Money!

Mail coupon now o get this great new
6-volume seL 1nd thc JREE Book ot
adio-)

ATy
not 106’0/% satisfied with set send i
back and owe us nothing. LITHLR‘ 1
WAY THE BOOK ON TV P kahy

PATTERNS AND DIAGRAMS IS YOURS FREE. Coupon is
just a request to see set and get Free book. This offer
is limited. CT NOW!

MAIL COUPON NOW!

COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL
500 S. Paulina St., Dept. 32-T3, Chicago 12, Il.

Rush “APPLIFD PRACTICAL RADIO-TELEVISION'® on I

7 days’ FREE TRIAL, per offer above. Inciude FREE
Book.

NAME ., . . sonwogergro poapm cmeny s vy Ag

(T e S 1

Where Employed
) Check hue if you w'\nt set sent C.0.D. You pay

postman $22.00 plus C. . postage. Same money-

back vuaxdntee of sansfactxon 1

MANUFACTURERS!
EXPORTERS!
PURCHASING AGENTS!
+HONESTY . INTEGRITY ¢
*QUALITY OF
PRODUCT

¢ Radio and Receiving Tubes

o Transmitting & Special
Purpose Tubes

e Radio and Electronics Parts
and Equipment

o All Types of Electrical Wire,

Magnet Wire, and Cable

Write — Wire — Phone
For Your Special Needs

We are also bonafide

| General Purchasing Agents.
[ CAN WE HELP YOU?
References: Dun & Bradstreet,

l

? Elostinic Expeditins
. 225 N. Wabash Ave., Dept. R, Chicago 1, lil.

Phone ANdover 3-0841

“ BRANCH OFFICES

9015 Wilshire Bivd., Beverly Hills, Cal., CR 4-6237
507 Fifth Ave,, New York 17, New York; MU 7-0084
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pulse interference is concerned, the
weaker signal means the receiver is
made more subject to sync instability
from car ignition and electrical appli-
ance noises.

A trying defect of receivers with in-
door antennas in certain television
areas is local oscillator interference.
Again the defect is pronounced be-
cause of a weaker signal and the loca-
tion of the antenna nearer to offending
receivers in neighborhood. This defect
is prevalent in areas assigned the fol-
lowing channels: 2—5, 3—6, 7—11,
8—12, or 9—13.

Often the indoor signal levels are so
poor that snow or salt-and-pepper ef-
fect is apparent. This condition de-
stroys the resolution and clarity of the
picture and is extremely annoying to a
person accustomed to a clear, well-
defined picture. This is a very obvious
defect. However, the picture often is
afflicted with a more obscure trouble
resulting from a less serious loss in
signal level and/or improper antenna
orientation. Noise components in the
video signal cause a constant wiggling
in the background of the picture. This
motion, however slight, has an appar-
ent effect on the picture quality. It is
often not so severe that a person will
criticize the picture and often it goes
unrecognized. Rather it is a type of
subtle defect that when it is not pres-
ent and picture background is rigid
and steady, a person is likely to re-
mark “That is the best picture I've
ever seen,” or “It’s just like a movie.”
Proper orientation and peak signal-to-
noise permit this type of picture.

Not only is attainment of a high
signal-to-noise ratio hampered by ori-
entation, weak signal level, and prox-
imity of noise sources, but space
limitations prevent use of directional
parasitic elements and often dipole ele-
ments cannot be fully extended to in-
tercept a half-wavelength on the low
band. Consequently, it is difficult to

obtain a steady, clear, motionless-
background picture.
Inconvenience

Many indoor antennas are inconven-
ient—even to the extent that some
families pass over certain channels be-
cause elements must be changed or the
antenna moved. For example, in one
home, the antenna is moved from the
top of the TV set to the top of the
piano when a specific channel is to
be received.

The indoor antenna is not an appeal-
ing article of furniture. When ex-
tended it is annoying and can be a haz-
ard. It limits living room styling if
there are bad reception areas in the
room.

Idealized Imndoor Antemna

The ideal indoor antenna would per-
mit optimum signal-to-noise conditions
from each station in accordance with
its energy level. It would attain this
objective with as little inconvenience
as possible.

What factors, then, contribute to
good indoor antenna performance ?

RADIO & TELEVISION NEWS
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FAIR RADIO SALES

Television
Accessories:

Universal fiat and peak roof
mount made of heavy gauge
steel, aluminum finish.  Ad-
justable flaps provide ea sy
means for mounting on any
peak regardless of roof pitch.
Swivel mast holder takes up to
13”7 pipe and can be raised

easily.
PRICES: Each: $1.69. Box of 12: $17.50
Jach Box of 12
GUY CLAMI'S up to 1%” Pipe........ 25¢ $2.40
GUY RINGS—1%"” T § 1.49
TURNBUCKLES
TotalL.: OpenL.: Closed L.: #a.: Doz.:
%" 516" 18¢  $1.65
i ¥ ”%C”l 65" . ZEOC . 2.16
OKS: #187 %" x 57 Galvanized: 6¢ Eac
N ? Box of 24 $1.30
AIRCRAIT CADLE: %” x 7 x 7 strands Jeather-
proofed. 47 Koot Iengths only at.. ........ 75¢ Itu.
UY CABLK CLAMPS: 14" 10¢ Ea. Box of 25..$2.25

DELCO GASOLINE
ENGINE GENERATOR

Dia. :
v

4
5

= |
15
O

Tt

12 Voit DC 750 Watt gen-
erator driven by a one cylin-
der four cycle air-cooled yas
engine, approx. 2 HP. with
self starter, output ineter,
and on-off switch. Rope or
electric start. Ge't surplus,

foned ... $79.50

i
HRU.28 Homelite Gasoline Ingine Generator, 28 VDC,
2000 \att output. Used, 9 50
Tested .

ANTENNA EQUIPMENT

MAST BASE—INSULATED
MP-132 BASE—as illustrated at left,

1”7 heavy coil spring. 27 insulator. Over-

@ all length: 11%"7, Weight: 234 lbs.
T e P T T e $3.95
=~ ¢ MAST SECTIONS FOR ABOVE

q BASE. ~Tubular steel, cobber coated,
mmred in 3 foot scctions, serew-in tybe.
M 3 can be used to make any length,

with M8-52-51-50-10 for taper.

Price for any section

AN-104A Antenna—100-156 AC.

"

AN-11T Whip Steel—6 Tt. length. .

AN-109A Whip Steel, § Tt. w/DBas: 1.50
AS-27/ARN-5 Ram’s Horn. 110 MC. —ITSFD 5.95
LP-21-A Loop tfor ADT equip.—Used, tésted.. 9.95
AT-37/A1T Stub—113-150 MC.......... .. .. 6.95
AT-42/A07-3 or APT-1 Stub—113-150 MC. .. 6.95
AS-07/ARQ-8 Spike with coaxial load in base. 4,95
AS-61/ARN-5-Half-Wave Dipole—335 MC..... 3.95

AERIAL
WIRE
Acrial Wire—
Phosphorous
Brouze #16

WIRE—HEAVY DUTY
RUBBER COVERED

2/£16—20 Ft. Length........
2/ #12—10 It. Length £
1/ # 6—Shielded, 15 ¥t.

1/ #6—Shielded, 7% Ft. .... .75

Stranded. 2001b. § 1/4#9 Shielded, 8 Tt. ....... 1.00
test. Weuther-{ 1/#8—Cotton covered—Per

HO0E o ancain L P L .06

of. 150 feet
’I’;“ D eel O] ¥ 14— Shielded. Ttubber
cel. RL-3 with | 537t Length

Clips ...$1.50 1} Or FPer Toot,

INVERTERS:

Covered,
.82

NUMBER: INPUT: OUTPUT: PRICE-
3-D2i-NJ3A 27 vDC 35Amp 115 V—»IOO cyele 1 Ph,
485 VA...USKD: $14.95
NIw: .
PL-118 26 VDC1Q00AmMYD 1 I 3
PE-218 28 VDC a2amp 1 1

PE-115 28 VvDC 3GAmp R(b V ey
PE-2064 27.5vDC 38Amp 80 V—800 cvclﬁ r‘sIPhSS ()0
MG-153F 24 VvDC 11

MG-Type A-1 200 V—-400 cy Us.
3 Pn. 30 VvDC 200 A.
. $49.50
120- "OR 3 Ph 400 cvcle
30 $69.5

CM-03 Alt.  GOOO RPM out-
put

MISCELLANEOUS:

24 VDC Circuit Breaker—30 Amp—Heinemann. § 1.
125 VAC Cirenit Breaker—12 Amp—Heinemann 2.
FL-8 Audio Filter—1020 cyecle U 1
Lex and Seat Assy. for Hand Generator........ 3

132 SOUTH MAIN ST,
LIMA, OHIO

TRANSMITTERS:

1C-230 with Tubes
TA-1213 Transmnitter,
T-20 ARC-5/BC-457-—4
BC-459 Transmitter—7
274.\'~Asq is—No Tuh

[ (6 [0

5 Trans, —.
-—N() Returns

RECEIVERS:

R-1/ARNR-1 for conversion to 220 MC
RA-10 Receiver with Tubes & Dyn.
BC-455 Receiver—6 to 9. 1 MC.
27T4N-—As i5—No Tubes
BC-H54 00 M55y - oo sl amaotaf s e pad

wuonnn

CORDS-——CABLES

CD-501 Cord f/GN-45 Generator
CD-318 Cord w/PL-68 & SW-141
f/Throat or pr Mic. ...
CD-3(7 Cord—6.5 Ft. 35
CD-604 Cord w/C-410 Trans. & I'L-5
BC-. 'ii’is or 191 Cable w/PL-64,

&

o

oo 8

$-26. . 8

4 Plug. . .8
61. or 39 uach

5

7

o

CONTROL BOXES:

NEW:

C-87/ANT-13—f/ART-13 Trans. ... § 6.
MR-9C/Control Box /RA-18 Rec.

w/MUE. |

BC-134 for ADI"

BC-722 for Localizer

BC-616 Control Box f/DBC-615

I:C-461 Reel Control Box \\/Countel

USED:
8$4.95

3.95
1.95

LoD ©
wdnnn »

2
S.
3.
2
2

HEADSETS—MICROPHONES:

Head & Chest Set for EX-8. Us('d $2.95

Dynamic Microphone & Headset Tk,
Used: &1 . 95 l\P,w: 2.95

Hs-30 Meadsct New f.

TUNING UNITS COILS

TG-7-8-9-10-26 for BC-191-375 Used: $3.95
IF Transtormers f/274N—85 KC—1415 or
500 ISC [ . |- ou & et o e mere e et e - LR e Ta. 1.50

AMPLIFIERS:

BC-605 Amplifier
BC-347 Amphifier with Tube
BC-709 Amplifier

o

PLUGS AND CONNECTORS:

PL-112 Plug for LP-21 Loop................
PL-P-103 Plug for BC-34R
AMC-211 Rightangle Adapter for Comm.
M-359 Rightangle Coaxial Conncetor.....

NN
uooNn

MOUNTINGS AND CLAMPS:

FT-154 for BBC-348 Receiver $2.50
FT-470 Mounting & Clamp .. . 1.00
MC-476 Mable Ball for above—t/I" airiead. ... 1.00
MC-396 Wood Clamp for TFairlead....... . .75
M-235 Lobhin & 250 Ft. W-106 Antenna Wire. 3.50
WT-7 Weight for Trailing Antenna.......... 1.0

AUTOSYN TRANSMITTER:

Autosyn Transmitter from LP-21A Loobs, used with
1-81 or I-82 Indicators. Operates from 26 Volt 400
cyvele.  With calibrated Dial and Correetion Tointer.
ISP coc o o oy » $6.95 MC-217.......... $5.95

GEAR TRAIN MOTOR

Ball bearing, low inertia reversible
type, 588 RPM. Extra large gear,
7% RI'M operates 26 Volt 400 cycle
or 12 Volt 60 cyele. Removed from
LP-21 Loops. Type 10047-2-A

.......................... $4.95

BAND SWITCH MOTOR and
Switehing Assy for MN-26 Compass,
28 VDC #E11500-1........ $5.95

DYNAMOTORS:

DYNAMOTOR
And BLOWER
9 Vofts DC input,
output 450 Volts 60
MA,, 4500 RPM. At
6 Volts DC input,
output 260 Volts 65
A., 3000 RPM.

Price’ mroesas $4.95

INPUT: OUTPUT: STOCK No.: PRICE:

14 V. I)C 600 V. 300 MA. BD-86 §9.95

12 V. e 220 V. 70 MA. DM-24 6.95

12 V. IC 220 V. 100 MaA. DM-18 4.95
12 or 2} V. DC 440 V. 200 MA. &

220 V. 100 MA. D-104 9.95

14 V. be 375 V. 150 MA. DM-375 8.95

14 V. De 330 V. 135 MaA. DAM-330 7.95

14 V. Bc 500 V. 500 Ma. TE-59 14.95

12 or 28 V. DC 275 V. 110 MA. USA/0516 3.95

AL%OIIXUPL -73; PE-86; DM-53; DM-33; 5035; DM-416;

|BLOWERS:

115 Violt 60 cycle BLOWER
(pictuged), approx. 100 CFM
Dis. ﬁ%” intake; 2” outlet.
Quiet running. Motor size:
21,7381 ". NEW——not Gov't

Order | No. 5209 7,99

DUAL BLOWER—Same as RN-320 above, ex-
cept has blower assembly on each side of motor.
Order [No. RN-800..................... 512.95

METERS:

0-150 Volt. 400 cvele, 2%” Rd. .............. $3.95
0-5 Amp. AC, 3" Rd.. 0-73A Scale.......... 3.95
0-5 Milliamp DC, 2%"” Sa., 0-5 @cale ........ 3.95
0-1 Miiliamp DC, 2%” Rd.. 0-150 Scale...... 3.95
0-500 plicroamp, 23”7 Rd., 0-15 & 0-600 DC

VOLEESGAle g o -lonase o v e eooie o e Aem BB o e e 3.95
TUNING METER I-70B Reverse Scale, Weston

:G[J-'i for Compass Control Boxes........... 3.95

,' POWER SUPPLIES:

VIBRATO TYPLE—6 Volt DC input;
DC 50 MA. filtered w/tube. Si
riceMlrmn e amie 1 -Crrell

VIBRATOR TYPE—6 Volt DC input; output 230 \olt
DC 50/ MA.—not filtered—w/tube. Ideal for Command
l\ecelvkx operatmn as receiver is filtered internally.
8i 4 X4U XL L $4.95

~output ’ill Volt
3 (i‘/g' ‘/&”
$

PE-15f POWER SUPPLY—2 Volt Vibrator Supply,
operatgs from B13-54 2 VoIt Battery mounted in Case,
Qutpui voltage 1.4 V. %% AmD 125 V. 50 MA. Less
B.Ltter' Speaker, &. Lxternal PO\\EI Cond~—mth Vi-

$4.95
2.95

30 Watt txansnmten
with  Crystal or M
control on four pre- se—
lected  channels. CW.
MCW  cover frequeney
range  2000-7 KC.
by use of plug-in coils.
Complete  with  tubes
and choice of one Tun-
ing Unit (listed below),
Less Mtg.—1'rices:
NEW: $32.50

- USED
(Gov’t. Reconditioned) $ 2 6-5 0

-Trans. to Power Supply $2.00
TUI\l}\C S: TU-17T—2000 ;o TU-18—
3000-4300 XC.: TU-25—3500-5250 IKC. $3 50 LACH
Spare{ VIBRATOR & TUBRE KIT f/Pl‘-

125 X : ...% 5.95
PE-125BX /B
12/'1-1 Voit mput output 475 Volts 150 MA.

NEW: 14.95
smusw DUBE KIT in meral box, f/1iC-22i ~5.95
OULATING MANUAL for [3C-223AX .. 250
SHOUK MOUNTING tor PI-125. §.50
- 17'3 MOQUNTING for BC-223. = 2.50
BC-243 TRANSMITTER—Incomplete, for parts. No

no?t panel or meters. Price—As is:...... $4.95

AIRCRAFT KITCHEN GALLEY—Type C-2, 24 Volt
DC operation complete w/Food Warmers, Grill & Soun
CAIY - onene =« = = = ememeieite =+ o Shopmiisnt 4 3e 77 + ¢ F Parerere $34.95

NOTICE

NEW POSTAL REGULATIONS. effective January, 1952,
place 20 1b. weight limit on parcel post shipments. All
shipments over 20 Ibs. accordingly shipped via Motor
cight or Express. C.0.D. and postal M.O. Fecs up to
$5: 10c—S10: 55¢—$25: 83¢c—8$H0: 95¢c. When ordering.
SEND ENOUGH WNONEY AND SAVE! ANY BALANCE
WILL BE REFUNDED IN CASH AT ONCE!

TRANSFORMERS AND CHOKES

TRAIiISFORMERS—IIU V. 60 CYCLE PRIMARIES:

See. 6.3 Volt
See. 24 Yolt
Sec. 24 Volt D
Sec. Two 12 V. 4 A.
12 V. 8 Avor 24 V. 4 A

\\mdmgs l.x\es

CHOKES:

H-115 8 Henries 500 MA Tilter, 5000 V.Tns..$10.95
11-12] 13 Hy. 250 MA Filter, 1500 V. Ins... 4.95
1'1-41I 4-12 Ily. Swinging, 300M 4, 2500V.1ns. 4.95

Address Dept. RN ¢ Minimum Order $5.00 ® Prices F.O.B., Lima, O. @ 25% Depositon C.0.D. Orders

Mareh, 1952
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Ksafety to
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AKX X
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LaRalal 1 X

F2.2.0.2 2370 0 0.2 0 0.0 ¢ 0.0 0.0 0 ¢°2 8 "8 003

EAT LAST! TV RECEPTIONE
{UP T0 200 MILES:

ON ACTUAL FIELD TESTS WITH

INEW DX630 CHASSIS]

USING THE CASCODE TUNER

Kwill operate in fringe areas or in localities
remote from TV broadcast stations
up to 200 miles.

XHAS 4 MICROVOLT SENSITIVITY—I0 times anyX
Hother TV receiver. Will pick
Xwithout use of boosters or special antenna arrays
¥-—and with less noise. Will operate any tube in-
Kcluding 24", greater brilliance, improved keyed
KAGC circuit, (eliminating flickering and fading). X%
¥XUses the best materials with a high factor of
insure trouble-free operation, STD.
KRTMA GUARANTEE free replacement of defec.®
Ktive parts or tubes for 90 days. Completely fac- %
Ktory wired chassis ready to operate with 127 P.M.

KSpeaker.
:Pfif:ae ier:cluding excise taX.......... $14895"

x TELEVISION PICTURE TUBES

xStandard makes, | year guarantee, all pricesx®
)include [0% excise tax. (See ad for prices.)
¥

x  TELEVISION CABINETS

xWe have a large variety of table model, consolesy
xand combination cabinets DESIGNED TO PLEASEX
xthe most discriminating tastes. Beautifully fin-»%
yished, mostly handrubbed available in mahogany, %
)walnut, and blond colors. Table model {outsidex
deimenlslions 233" x 24" x 24") price in mahogany%
xfor all sizes up to 20", including *
xmask, and 10% excise tax............ $34'95)(>
) Extra for glass.............................. $2.75%
KConsolette cabinet of beautiful design made of
the finest veneers and good finish. Size 39" high">
x 24" wide x 223" deep finished. In mahoganyi
or walnut. Cut for 630 chassis with 12" speaker*
will take either 16, 17, or 20" tube. $43 95">
Price including mask and excise tax. .

Extra for glass................ ... ... ... $2.75

x For the various other cabinefs in our large selec-%
xtion we will furnish photos and other NECESSARY
x INFORMATION, ON REQUEST. New Dumonty

ek dedke

EAXNKXAX

KAXAN

s

\

xconversion kit. Send for Free Catalog. *
X — *
X *
x TELEVISION PICTURE TUBES x
X *
X Standard Brands o
: ONE YEAR GUARANTEE ::
12V" (Black Glass 16" -
:or White).... $23.95 Round (Black). $34.50:_
) Glass 14" Rec- Glass 16" Rec- *
)tangular (Blk.} $23-50 tangular (Blk.) $34.50)l-
Ki7" Rectangular (BIk.}..................... $31.95%
:|9" Round (BIk.)............ ..-$39.955
20" Rectangular (BIk)..... ...539.95,‘,
21" Rectangular (BIk).......ocviivenn..... $42.95 %
X24" Metal ...l BTy $69.95%
< — %
:: New—DuMont True Focus Conversion Kit ::
-xﬁi'-‘vffii 707 Vore Mgt VEAT Mt ptire soreeniy
. WINAING & . e i it e e e e e -
_:g:m‘é‘::’nzpn"e;li){backn;l;ralr‘sfform;r Wodel HiAi. %8 :;:_
KDulont Width Coil for above anite, I1iS: e . :;g)l»
'S

:KTELEVISION COMPONENT SPECIALS‘:
K %
b NEW STANDARD COIL X
‘: CASCODE TUNER :'
X Uses 1-6J6 and [-6BK7 C
_:lnfercarrier ......................... $ l 9-95 :.
¥ New Dumont 3c Tuners Sound Center *
XLF 2125 0r 2175, ... ... ... $23-40"'
:: Plus your old Tuner ::
X — »*
:" TELEVISION HI-PASS FILTER ::
K Cuts off at 50 Mc with a high attenuation at ap-y%
X prox. 40 Mc. Eliminates interference from elec-
Xtrical appliandces.hshorf wa;e. and Amateur radio»
& transmitters, diathermy and x-ray %
Jmachines ... .. ... .. .. $3-34x—
x »
x o
¥ All Merchandise Subject to Prior Sale. All Prices®
‘: Subject to Change without Notice. :'
‘: WRITE FOR COMPLETE CATALOG N-3 :'
*x %*
ZEDLIE ELECTRONICS INC.:
::154 Greenwich St. New York 6, New York::

3 3k ok 3k 3k e sk ok 3k ke ke ke ke ke ok ok ok ek ok ok ok %
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KKK

up distant stationsX*~

A. Orientation. A simple means of
antenna orientation is important if
optimum signal-to-noise ratio is to be
obtained on each channel. Proper ori-
entation facility minimizes picture
smear, the influence of reflections, im-
pulse noises, and local oscillator radi-
ation. It permits better raster stability
and a more motionless background.

B. High erection is important at a
vast majority of sites from the stand-
point of peak signal and keeping the
antenna above obstacles and room
activity.

C. To intercept a peak signal, it
should be possible to fully extend the
elements. It should be possible per-
haps to derive some gain from the an-
tenna on the high band.

D. Antenna should be designed so
it can be mounted in an out-of-way or
hidden position. The antenna for a
television receiver is a utilitarian de-
vice and doesn’t lend itself too well to
ornamentation if effective perform-
ance is to be attained.

Indoor *“*Pirectromnic®®

An indoor “Directronic” type of an-
tenna displays excellent indoor char-
acteristics. The basic type used for
indoor application consists of three
quarter-wave elements spaced in 120
degree relation (can be mounted at
other angles to fit space available) and
feeds a three-wire transmission line,
Fig. 1. The three-wire line connects
to a six-position switch mounted at the
receiver (near antenna terminals)
while an ordinary 300 ohm two-wire
line connects the switch and receiver
input. The switch, Fig. 1, chooses the
elements in pairs, (1-2, 2-3, 1-3) or
chooses two elements to work with a
single (1, 2-3; 2, 1-3; 3, 1-2). A wafer-
type of ganged switch is used, so ar-
ranged that the two six-pole portions
operate together. In the three lower
positions, the corresponding single-pole
switch shown at the left in the diagram
is also closed. For example, in the bot-
tom switch position, the left-hand
single-pole switch is closed; the next
position up closes the center single-
pole switch, and the third position up
closes the right-hand switch. This ar-
rangement allows six orientation pos-
sibilities—more than enough to fit the
orientation requirements. The orienta-
tion feature is not only advantageous
as a signal level adjustment, but it
permits orientation away from inter-
ference and changing directions of
interference arrival (such as local os-
cillator radiation in a crowded neigh-
borhood). The forward tilt of elements
permits some high-band gain.

The antenna elements are standard
46 inch lengths made of aluminum
tape. The tape can be made to adhere
firmly to painted surfaces, wallpaper,
etc. The antenna can be mounted on
the ceiling or, better still, hidden away
on a closet ceiling. The antenna itself
need not be oriented physically and
the benefit of a full length element can
be obtained. It is mounted at ceiling
level and is little influenced by re-
ceiver positioning and room activity.

WwWwWw americanradiohistorv com

FOR FRINGE AREA & DX

the New DAVIS
SUPER-VISION

ANTENNA

Built to the same Davis High-Quality Reception
Standards which have made Davis Electronics
Products so popular with users and the trade.
Backed by .over a quarter of a century of elec-
tronic experience. :

1 4

MANY OUTSTANDING FEATURES:

W) Broad-Band Receiving — Channels 2 to 13.

B Eliminates or Greatly Reduces “Ghosting”
Problems.

. Provides 10 DB or More Gain on High Channels
—where gain is most needed.

.‘ Excellent Front-to-Back — on alf channels.

. Minimizes Interference: Airplane Flutter—
Diathermy and Ignition—~F. M. —Neon
-Signs — X-Ray — Industrial — Etc.

. Can Be Tipped WITHOUT Tilting Mast.

. Jiffy Assembly. Light-weight rugged
construction.
AT YOUR JOBBERS, OR WRITE TO:

DAVIS ELECTRONICS 13
3047 W. Olympic Blvd., tos Angeles 6, California
SIRS: RUSH INFORMATION T0 ME AS CHECKED BELOW:

[1Send Free Technical Data on new SUPER-VISION ANTENNA.
[1Send Name and Address of NEAREST JOBBER.

Name

Street

State,

City _

No Experience Needed To

_POST CARDS

The GEM STENCIL DUPLI-
CATOR saves money.. . gets
results quickly! Hundreds of i
uses for every type of business
and organization. We ship the
GEM complete with all supplies,
Guide Board for accurate printing
and 60-page Book of Ideas at the
special low price of only $8.50
(a 815.00 value) 21st Year

Sl Pl R &

Use the GEM FREE at our expense! SEND NO
MONEY. Write and complete GEM outfit will be
sent you postpaid. After ten days, send us only
$8.50 or return the GEM. You must be satisfied!
WRITE TODAY.

BOND EQUIPMENT CO. Dept. 52

6633 Enri rht ¢ St. Louis 5, Mo. .

RADIO & TELEVISION NEWS

Our
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“Directronic’” switch installed in TV set.

An indoor “Dircctronic” is able to
take cffective advantage of whatever
signal levels are present. It will not be
able to deliver as strong a signal as a
proper outdoor antenna because, gen-
crally speaking, the signal levels are
substantially weaker indoors. Never-
theless, recent increases in transmitter
power and more sensitive tuners are
used to advantage in a well-planned,
versatile indoor antenna installation.
An antenna of this type installed on an
attic ceiling approaches the perform-
ance of a good outdoor antenna and is
better than the poorer outdoor instal-
lations.

Typical mounting sites (see page
42) include a room ceiling, closet ceil-
ing, or attic ceiling. A room ceiling
mount can be made presentable if in-
stalled neatly—it should be very satis-
factory for a den, recreation room,
bedroom, hall, etc. Closet ceiling
mounting is ideal from the standpoint
of appearance and performance. Tape
elements can be made to follow the
contours of a small closet, running
down corners or sides—full length
elements being more important than
the fact that the elements do not re-
main strictly in a horizontal plane.

The indoor “Directronic” is conven-
ient for attic ceiling mounting and for
mounting on ceilings of unfinished sec-
ond {loors.

Indoor tape antennas of the “Direc-
tronic” type have among their fea-
tures: high and hidden mounting pos-
sibilities, electronic orientation, full
length elements, high signal level, and
interference rejection possibility by

pattern orientation. —30:

HANDY TEST LEADS

By HUGH LINEBACK
Oklahoma A & M College

ERVICEABLE and convenient test

[eads may be made by using ovdi-
nary parallel conductor, rubber-cov-
cred lampeord.

By adding the desired terminals and
splitting the ends for a short distance,
there is really only one wire to worry
about instead of two separate ones.
Bands of tape are used to keep the cord
from separating Loo far.

March, 19352

Boosts the signal ., .
not local lead-in noise!

Gives higher signal-to-
overall-noise ratio!

Exclusive broadband
circuit gives uniformly
high all-channel gain!

Eliminates
‘effect of
external

interference

SINGLE TWIN-LEAD LINE*
CARRIES POWER UP=
AND SIGNAL DOWN

Pictures are Sharper, Brighier! Sound is Clearer!

You can see and hear the differgnce when you hook up the
TENNA-TOP. Because it is mounted at the antenna ahead of
the lead-in...it amplifies only the wanted TV signals, not
any local noise interference profuced by automobile ignition
systems, neon signs, diathermy, or other external noise
picked up by the lead-in. You have the further advantage of
E-V low-noise circuit. All this gharantees the best possible
results with any TV set anywhere...even in toughest fringe
areas ot in all noisy locations. The TENNA-TOP is completely
automatic. Turns “On” or “Off7 with the TV receiver

switch. It is easy to install, highly stable, trouble-free.

Model 3010 Tenna-Top TV Boostér. List Price . . .$88.00

Voree

TV BOOSTERS + MICROPHON

13 * HI-F1 SPEAKERS » PHUNU»PIBKUPS’ -~
. —/” - 1
Send for Free Bul; eltin__ == 352 .
———--——_——?.’e \nc. Dep*"\,\'\c\'\'\ga“ 1
TV BOOSTER \ Blectro VP guchen®™ s \
) Car \letins
Famous E-V broadband \\ 4\0 Sind Free Y \\
booster—proved in \ / \
thousands of installations! \ | aoE PRI \
Uniform high gain—low \ Ncme/i/y/ \
“noise circuit. Automatic \

Address— State——""

Y
self-cuning for all ‘\ one—— der 3TV Fam
channels. Easily concealed. 55 a {nstalle? [ Pe _-A
‘ n
1
]

Model 3000, 4-stage, List $57.50

Model 3002, 2-stage, List $39.50 e *pgtent Pending

115
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STEEL TOWERS and MASTS
Tubing - Roof Mounts- Guy Rings

PRODUCTS

for T-V and ELECTRONICS

Model 100 —
Kwick Climb Tower

This light weight tubular steel
tower comes in 10’ sections with
slip joints that require no bolt-
ing. Safe and easy to tlimb. Top
section has sleeves for up to 2"
mast. Base odaptable ta any
pitch roof. Additional sections
may be added to 100 feet. 30°
tower camplete with base weighs
80 lbs. Additional sections 22
Ibs. each.

MODELS 130 and 140, 30 foot and 40 foot
Manudlly Telescoping Masts. Priced for that
inexpensive installation.

~~" Model 115 —
" Krank Up Mast

27’ telescoping crank up mast
complete with all hardware.
Cranks to any positive position
from 10’ to 27°. Made of sturdy
2", 1%” and 1%” tubing. Eosily
installed.

Model 125 —
Krank Up Mast

47’ telescoping ¢ronk up mast
complete with all hardwore.
Some as Model 115 in construe-
tion. Will telescope to any posi-
tive position from 20’ to 47°.
Weight 45 1Ibs.

A locking device on both af the
above models removes all the
strain from the cable.

®
ROOF MOUNTS

’8 Model A-S— Apex Roof Mount
A sturdily constructed Roof Mount with
4.way swivel. Fully adaptable to any

\/‘ "~ type of mounting. Will take up to 2%
/™ inch tubing.

ALSO

MODEL S, Rotary 4-way T-V mast base mount
MODEL P, 2-way swivel T-Y mast base mount
RUGGEDLY CONSTRUCTED MOUNTS - LOW PRICED

®
QUALITY PRODUCTS SOLD THRU
RECOGNIZED JOBBERS

]
JOBBERS and DISTRIBUTORS
WRITE FOR PRICES AND LITERATURE

JONTZ MANUFACTURING CO0.
N01 E. McKINLEY AVE.
MISHAWAKA, INDIANA

l Audio Simplified
! (Continued from page 74)

. The basic principle of operation of
! the volume compressor or expander is
shown in the block diagram of Fig.
6. The audio signal is amplified to a
sufficiently high level, and then recti-
fied to give a d.c. voltage proportional
to the signal level. This voltage con-
trols the gain of a variable-gain stage
in such a manner that the gain may be
| either reduced or increased as the sig-
| nal voltage increases, depending upon
| whether the circuit is to be a compres-
sor or an expander. A gain control in
[ the amplifier-rectifier circuit can be
used to control the amount of com-
pressor or expander action, and a de-
I lay voltage can be introduced into the
rectifier circuit so that the action only
occurs above a certain level.

The circuit of a simple compressor
| or expander is shown in Fig. 7TA, and
| the principle of its operation may be
| seen most clearly from the simplified
diagram and equivalent circuit shown
in Fig. 7B. The input signal is rectified,
and the developed voltage applied to
the grid of a triode whose plate resist-
ance forms the shunt resistor in an
audio-frequency voltage divider net-
work. The equivalent circuit shows
this principle of operation, and it can
be seen that with proper selection of
the resistor values, if the plate resist-
ance of the tube is made to vary prop-
erly, the output signal level can be
controlled over a wide range of input
levels.

A simple practical circuit based on
this principle is shown in Fig. 9A. The
input signal is amplified by one-half
of the 6SL7 dual triode, whose output
is rectified by the second half of the
tube connected as a diode. The volt-
age from the diode rectifier is then a
measure of the signal level. This volt-
age is properly filtered and applied to
the grid of one-half of a 6SN7 tube
to control its plate resistance, which is
used as the variable resistance in the
audio voltage divider circuit. The volt-
ages are chosen so that for high signal
levels a positive voltage is applied to
the grid of the variable-resistor tube,
which lowers its plate resistance and
therefore decreases the gain of the
channel. This compression circuit is
capable of giving a compression up to
10 to 15 db with 0.5 volt rms applied
to the input.

The operation of a peak limiter may

AUDIO
INPUT

VARIABLE
GAIN
STAGE

AMPLIFIER

AUDIO
OUTPUT

AMPLIFIER RECTIFIER

Fig. 6. Basic block diagram of volume com-
pressor, peak limiter, and expander unit.

4y \'l o

YRR

] g Tt ]

AUDIO AUDIO
npuT |RECT QouTPUT
= w

< Rp OF VI
AUDIO R2 < AUDIO
INPUT p: OuTPUT

(8)

Fig. 7. Simple basic circuit for volume
compression or expansion (A) and equiv-
alent circuit of (A) for audio signal (B).

B+

470K
AUDIO
O] 01470 J .01\] OLTPUT

N 1] t- 65L7 "
220K o

220K

§

A
~ O

OUTPUT IN db.

0
INPUT VOLTS
(8)

Fig. 8. (A) Peak limiter circuit. and (B) the
amplitude response of peak limiter circuit.

be compared to that of the compressor,
and may be considered as having a
very high degree of compression which
takes place only when the input signal
becomes greater than some specified
level. The circuit of a peak limiter
whose operation is based upon the

Fig. 5. Amplitude response curves of volume compressor, peak limiter. and expander.
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> o = >

w w w

| bt a

| - b=

y 5 5

5 51 ¢ 5 4
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INPUT LEVEL INPUT LEVEL {NPUT LEVEL

VOLUME COMPRESSOR PEAK LIMITER VOLUME EXPANDER
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Lowest Prices
Largest Stock

E Insulated 14, 1 and 2 watt
assortment of most used
values, best brands. 100 for

YUBE KITS

BEST BRANDS at BEST PRICES
3Q4, 1T4, 1R5, 1S5.
List Value $8.00. Tube Kit only
354, 174, 155, 1R5.

List Valile $7.80. 4 Tube Kit
1U4, 354, 1S5, 1R5. List Value $7.80.
Ali Four Tubes for

3V4, 1R5, 1S5, 1T4.

$239
5239
$239

I
|
!
!

1()BP4I
12LP4

Six month guarantee

$'|295 16JP4

All TUBES are guaranteed for one year . . individually hoxed. gg % % g g% E % % R D E % % i&" K_
10% DISCOUNT on orders of 100 tubes or more, all brands-
Quantity Quantity Quantity Quantity Quantity Quantity
0z4. . 59 GAB7 . . ~|--SLIS[6J5GT. | .‘..s.sans....m,.v, 12BEG ‘ ..$ .65]35B5. .. 72
0Z4G . .d7(sacsaT. . -I 3] 6J6 ..1.04|7A7 ‘ C 12BF$ ... .59{35¢C5 A LC
1A5GT. . .65[6ACT .. B IR ) 137 - SR S DU £} 7Y S 12BHY ‘ .. 1.08[3506. | o .59
1A7. .99/6AG5 ..1.19)6J8G . .| |...115[7B4 ... .. 12c8. . .. .1.15[35W4 .. .45
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1B5. ) 6AHG ) -I 40 6KEGT . .| . .597BG | | .81[12H6 . . Clssza. . .. 77C
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1E7.. v [:sm(s.. |...1.086k8GT . .| . . .87|17B8. ... . 81/12K7GT|. . . 793525 .. - (
1H6. . . GALS . . .. : 72 6L5G . . . .95]7c4.. . 1.44]12Q7GT| | .. .65[35Z6G
iH5GT| | . .65/6AQ5 . . . Corz... | .87l7c5. | 12SA7GIT| . .72|35/51 o
1H6G . 1.15/6AQ6 .. 81[6N6G. . 1.40l7ce. . 8]c1zsc7_ RS £:1 1'% SR O
1J5GT. .95|6ARS . .. .T4|6N7GT | -l 0 7c7.... 12SF5GT | ) 72 42 - c
4. . .29(6ATs . .54{6P5GT ... ’ TEG.. .l 99[12SF7. || . . Cas.. |
1LA4. 6AS5 .. . .. .90l6Q7GT . L SS|TET.. | . 1.19|12SHIG[T . .79]45 )
1Lae | 6AUSGT ...145/6R7GT . . i 95 7F7. .99[16S27G (T . .81la525
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1Lcé 6AV6 - (les7aT . ’ . I 8 11 [ { o7 A S DI 1.19{12SL7GT | 87147 ..
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3LF4 . 1.19/6BN6 |...1.44[6SR7GT . . .. -65l12a8 791978 | . .. .1.04|117P7 =
3a4 79)6BQS ' |.....85[655T .. RS P TR 14520 L Laoff17Z3 54
6T7G. - | 117Z6 .| . |..... 1.08
3Q5GT  1.08leBQ7. . .. 158101 'I ]5 12AT6 .| Sdloan | .. 79507 s
3s4. 6ca. | . 59 6US. ... | 1dof12aT7 1.04,50c5GT! _.1.04[813 .8.95
BS ‘ T2cleceer Cleveer i 12406, | S 1151294
f sTa. .| 1.40/6C6.. [... .79l6U7G. . A 79( 12AU7 .| 65 reaT R L) 29(
5UsG | ‘s9lecse 1.15/6V6GT _|. . .ssl12Aave ... .54 ol 5911618 .. .48
5VAG .87{6CB6 . 72 E;V:GT | -gi 12AV7 .. 1.15 Z;VXV:GT | .72 ;ggg L .2.(2)3
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i 59 B 18exseT | es|12AWS 952 ' Lo 115
5WAGT|. Clsps.. | I9evea. | g7[12AX7. -87 2526‘5:] 7317403 37
j 5X4G .65|6D8G ' ..1.15}7a4 | ~90[12BAS . . . 2L7GT .. ... .. 115|yrs1 |0 29
i syseT| . | .. .45/6E5 .. .. .79|7A5. . .99|12BAT. 3545 } .99|VT52 L7C
| 5Y4G .. .54!6F5GT i|? " A RN T i S i R
5X4G. .| . 8]( 6F6GT | 59( 6AU64 ea. 59¢ | 6SK7GT . . ea. 58¢
o R e i ?Ej BE SPEQE&@S. 6V6GT ... ea. 53¢ |6BQ6GT .. ea. 85¢
6A7. .. 1.21j6H6 ... [... .59 12AU du ea ssc GCDSG . ea. 51 69
6ASGT | ‘ L99{6HE6GT [ .. .65 e

TV PICTURE TUBES

$2995

$2995

_5]695 16RP4. ... .. ..
$1695|161P4
$2295|178P4a
$1795|19aPsA .

$939
$89
$2328
$322
TWIN LEAD |6 FOOT LINE CORD

300 ohm twin lead 55 \ijjl be scarce — UL
Web Iyethy-
b Mg Lolethy- | pproved cord and

List Value $7.80. ANl for

£ 11773, 1U5, 3V4, 1R5, 1T4.
AC-DC Portable Kit. All for
12AT6, 12BA6, 12BE6, 35W4, 50BS5.
5 Tubes for.
50L6GT, 3SZ5GT IZSQ7GT
125K7G 125A7G 5 Tubes for......

50 asst.—$2.95
JOBBERS: Write for quantity discounts

RESISTORS
You pick them, we ship them.
Insulated—best U. S. brands.
ANY RESISTANCE
In lots of 10

$2995 |
$3195
$3995

12LP4A

14PR4. |
7JP4.

TUBULAR ELECTROLYTIC FILTER
40-20 mifd., 150 V—with 20 mifd., 15V.. 20c¢ ea.
TUBULAR MOLDER—8 mid., 400V... 16¢ ea.

Va 20% . .3Vzc ea. 1 209% . 4lc ea. lene, in either clear or !
watt ; 10% . 5¢ ea. watt J 10% . . 7Vac ea. brown, the finest avail- | plug—10 for TV INLINE FOLDED DIPOLE ANTENNA
5% . .9Vac ea. 5% ..15c¢ ea. a:lg $ 95 At this|price we cannot mention manufacturer’s
2 watt-209% .. ........ .. 10 for 60c 1000 ¢1850 I f°° $195 \ 1 name, complete with mast, ind. boxed. 5798

2 watt-109, 6 for $7l 29 each.

2 watt— 5%. .

10 for 95c¢

.10 for 52.15 gach
TERMS: 20% DEPOSIT with order, balance C. 0. D.
$1.00 handling charge for orders less than $5.00. All
shipments F.0.B. Chicago. Our parts and tuhes are |
warranjed to he 1009 replacements for the proto~ [
the listings above. Prices are subject to
revisiory without notice. SATISFACTION GUAR-
ANTEED. Illinois residents add 2% sales tax.
ORDE{: TODAY!

Gef our special sales bulletins . . . write TODAY |

1W Randolph St.
Chlcago 6, Winois
ANdover 3-1590

types i

Premier raio TusE o'

1952

March, 117

www americanradiohistorv com !


www.americanradiohistory.com

TRIAD general purpose Power Trans-
formers are specially designed, not only
for replacement, but for use in elec-
tronic equipment for industry, for PA
amplifiers, and for amateur gear.

All types are “Climatite” treated, both
coil and core, for protection against
moisture and for elimination of lamina-
tion chatter. Laminations are painted to
prevent rust. Although small in size, the
high quality materials used in ‘these
transformers keep losses to a minimum.
Only copper coils for static shields,
grounded to case and core, are used.
Leads are UL approved for high tem-
perature operation. Final tests include
checking for correct operation and
stressing in all ways beyond maximum
operating potential. Beautifully finished
in gray enamel with all specifications
on decal on the case.

Remember! Only Triad Transformers
are “Climatite” treated

Available from stock at leading jobbers

Wirite for Catalog

S

TRANSFORMER MFG. [Q

2256 Sepulveda Blvd.
Los Angeles 64, Calif.
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Fig. 9, (A) Conventional volume compressor circuit and (B) volume expander circuit.

same audio voltage-divider principle
of Fig. 7 is shown in Fig. 8. The input
signal is rectified by a high-impedance
cathode detector which is the first sec-
tion of the 6SL7, and the developed
voltage is applied between the grid
and cathode of the second section of
the 6SL7 which acts as the variable
shunt resistance of the voltage divider.
The values of the components have
been selected to give the best voltage/
signal-level characteristic to result in
a linear compression curve. This cir-
cuit gives a peak-limiting curve simi-
lar to that shown in Fig. 8B, and is
capable of 15 to 20 db limiting with an
output level change of less than 1 db.
The limiting action is initially ad-
justed by means of the 25,000 ohm
cathode resistor, and then the degree
of limiting for any transmitted audio
signal is adjusted by controlling the
level of the signal applied to the input
of the limiter circuit.

A volume expander is essentially the
reverse of the compressor Ccircuit
which has already been described. The
major difference between the two is
that the diode rectifier must be re-
versed and the voltage levels reset, so
that for high signal levels the channel

Fig. 11. Circuit diagram of the Hermon
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Fig. 10. Required frequency range for
music at different levels. Curve A is the
most probable frequency distribution in
music at high levels, Curve B is same
as A at lower volume. Curve C is the
most probable frequency distribution
with the orchestra playing soft passages.

gain is increased. Thus, the circuit of
Fig. 9B is essentially the compressor
circuit of Fig. 9A with the rectifier con-
nections reversed to give a negative
voltage when the audio level increases,
and the cathode of the variable-resist-
ance tube connected directly to ground

Hosmer Scott dynamic noise suppressor

which is particularly well adapted for use in a sound reproducing channel.
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so that the plate resistance is low for
low-level signals and high for high-
level signals. The gain therefore in-
creases as the audio level increases.
This circuit is capable of giving up to
10 db expansion, and component values
may be selected to give greater expan-
sion if desired.

In the use of volume compression
and expansion circuits, the time con-
stants of operation are extremely im-
portant, and generally represent a
compromise of several factors. The
time of initial operation should be
rapid to act properly on the initial
peaks, but the release time presents
a more diflicult problem. If the release
time is too short, a sort of “pumping”
effect is obtained in which the gain is
constantly adjusting to rapid changes
in level; while if it is too long, sharp
dynamic effects in the program mate-
rial will suffer. Optimum conditions
are a very rapid initial operation
time, and a release time of about one-
hal{ second to one second.

The units which have been described
can either be included directly in the
amplifier, or be constructed on a sep-
arale chassis with the gains and levels
adjusted for unity gain at some speci-
fied level (which will require the in-
clusion of additional amplification),
and switched into the channel when-
ever they are required.

Noise Suppression

Another approach to the problem of
background noise has been to attempt
actually to remove the noise which has
been introduced into the reproduced
sound. A number of different methods
have been developed for this purpose.
The most widely accepted of these
methods is the dynamic noise sup-
pressor, whose operation is based es-
sentially upon the fact that the fre-
quency response of the ear changes
with sound level.

Detailed curves which have alrcady
been reproduced in Part 1 (Fig. 4, page
50, September 1951 issue) of this series
show the effects of different loudness
levels on the human ear. The ear does
not have the same frequency response
for different acoustic levels, that is, at
high levels its response is approxi-
mately flat, while at low levels the
sensitivity to high and low frequencies
is considerably reduced. The basic
data from these curves is reproduced
in Fig. 10, which shows the curve for
the lowest levels which can be heard
by the ear at each frequency. On the
same graph are also shown the most
probable frequency distribution in
music at high levels (curve 4), this
same distribution at about a 25 db
lower level (curve B), and the fre-
quency distribution when the orches-
tra is playing softly (curve C) show-
ing that the production of harmonics
in soft playing is less than in loud.
These curves show that all components
which are outside the intersections of
these curves with the hearing thresh-
old curve are not perceived by the ear,
and if a filter which cuts off at these
{requencies is inserted in the channel

Mavch, 1952

Tek-File is Rider service data in I;.ack-
age form.

New Tek-File packs are available évery
month.

Tek-File’s contents are grouped actord-
ing to manufacturers. |

All Tek-File data is the official, icom-
plete factory-issued data direct {rom
the manufacturer.

Tek-File folders are packed one or more
to a box ... a minimum of 128 (815 X
11") pages for only $2.00. The eciimu-
lative index covering all issued TekFiles
is available free from your distributor.

|

With Tek-File you buy only the servic-
ing data you need to match theset ypu're
working on ... and it’s complete daia!
Includes chassis views, voltages, nesist-
ance readings, troubleshooting tes{ pat-
terns, complete alignment procedures,
waveforms, circuit action descriptions,
complete parts lists and values, cover-
age of all models and circuit changes,
plus all unpackaging and installation
data . . . and much, much more.

Tek-File gives youextras! A free conipon,
15 of which entitle you to a free hard-
cover, permanent Rider manual binder
for Tek-File shelf use . .. plus Tel‘k-File
Handies, 3 X 5” index cards contajining
trouble cures based on manufactiirer’s
changes for his set.

Rcmemb_er all this for only|$2.00 —
buy it from your jobber today!|

———

PUBLISHER,

The man
who uses Tek-File
" finds
servicing easier

INC.

480 Canal St N.Y. 13, N.Y.
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makes every TV antenna
more. efficient . . .

The TRIO PHASITRON, originally sold
only as part of the TRIO Controlled Pat-
tern TV Antenna System, is now avoil-
able seporately for set owners who
want the very best performance from
their sets and-antennas.

PHASI{TRON - acts os o continuously
varioble tuning stub, provides. exact
impedunce motch between transmis-
sion line and booster or set. Helpful
in matching booster output to set
input. Because of exact matching
—provided by PHASITRON—line
losses become negligible and set o
performance greatly improved.
Use olso to coordinate input
from two or more antennos to
provide added balanced output
to set. :

TRIO? Phasitron

ELIMINATES CO-CHANNEL INTERFERENCE

PHASITRON, when used with
amazing TRIO “CONTROLLED PATTERN"
Antenna System, actually tunes out inter-

ference from stations on same channel as
the one desired. Thus, Venetian Blind
Effect—when caused by co-channel inter-
ference—is completely eliminated; a great
benefit in many fringe areas!

IDEAL FOR HAMS, EXPERIMENTERS

PHASITRON, for the first time, provides a
line matching device of laboratory precision
at a price everyone can afford. Hams and
experimenters will find the PHASITRON of
utmost value in obtaining increased transmis-

the

sion line efficiency.

Available at your jobber or write for details.

Hanujactining Company

RID,

GRIGGSVILLE, ILLINOIS

HIGH FIDELITY
RECORDING

DEALERSHIPS AVAILABLE NOW!
MAIL COUPON ror inFormarion TODAY!

: DUKANE CORP. Dept. RTN-32, St.Chaorles,lil,
€ [ Please send information on the
i DuKane Magnetic Tape Recorder.

i 1 'am interested in a dealership.

§ Name
§ Address
i City

1
ESTABLISHED AS ~OPERADIO ™ 1822
.----_-----------

1290

State.

% Used,

SCARCE SURPLUS

PANADATOR NAVY TYPE RBU-2

A precision in-
strument built to
the highest stand-
ards of quality
to insure long de-
pendable service.
Input frequency
moditication in-
struction for 455-
475 Ke included
with manual.
Characteristics
Sereen s ize—3
i 115/230
50-70 eve.
60 Watts; sweep width—350 Ke.: Inpt freq.—
400 Kc.; Input imp.—50 ohms; Sensitivity—10
Microvolts; I.F. freq.—262 Kc. (Appr.): OS(‘ mean
freq.—625 Ke. ppr.); OSC swing— + 25 Ke.;
Sweep freq. adj.—30 cye.: Sweep wave
Linear saw tooth. Complcte Wxth tubes and manual.
ND NEW !! QUANTITY LIMITED '!
Shpg. wt. appr. 45 1bS. . ....on.. . ONLY $169.50

OSCILLOSCOPE POWER SUPPLY KIT
For 3 to 5 inch tubes. Hermetically sealed trans-
former bhas high and low plate voliage and neces-
sary filament windings. Kit includes transformer,
choke, filters, rectifier tubes. tube sockets. and
schematie. 115/230 V. @ 50-70 eyc. .New $10.00

GYRO MOTOR ASSEMBLY

High specd 12 volt D.C. motor has heavy flvwheel
on shaft plotectod bv metal enclosme Remoxed
from new equipn

COMMAND RECEIVER IF TRANSFORMERS
1415 Ke. Set of three
BC-455 GANG CONDENSER
BATTERY CHARGING PANEL TYPE ED-61
Has 32 G.E

0 20 Volts ‘D, C

Max.

Rhco<tats {W-L) Rated:
50 ohms at 3 to 10 Amps.. 3 40 V. 10 Amp.
m’lfrnetlc circuit breakers, and two automatic
swuches Mounted in heavy gauge steel eabinet
v Size: 227 x 227 x 11"
ARC 5 COMMAND TRANSMITTERS
3 .5 Mc to .8 Mc. .
6 .8 Mec. to 1.3 Me, .

New, with tubes & crvstals,

DYNAMOTORS—PE 86

Inpt.: 28V.D.C. @ 1.25A.0utpt.: 250V.D.C. @ 60 Ma,
" New—with shielded ﬁlv.u base & spare brushes.$3.45

CARBON MICROPHONE UNITS
W.E, #F-1 %$0
[ Kéllogg
good condition.

HEADSETS
Alilitary t\pe 20,000 Ohms Imp. 8 ft. rubber cord
with PL-535 plug. Shightly used. ex. condition.$2.38
PILOT LAMPS {Special)

3 V. Grain of Wheat 7 f
24 V. Switchboard Type (W.

5 for $1.00
8 for $1.00

28 V. Type =313 Bl)onel .
Neon Type NE-2 w . 12 for $1.00
Material sub;ect to prlor sale. 259 dep. with all
orders. Orders received less postage,
shipped express Mun»mum order $3.00

FOREST SALES CO., Inc.

702 MADISON ST. EU. 6-1663 OAK PARK,

iLL.
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0-15 Amps. D.C. and 1 G.E. 3" §

it will have no effect on the music.
However, it will result in a tremen-
dous decrease in the high-frequency
and low-frequency noise, whose levels
are well above the threshold of hear-
ing. Of course, as the sound levels
change, the cut-off frequencies will
change correspondingly. A filter of
this sort whose cut-off frequencies are
controlled by the level of the repro-
duced sound forms the basis of the dy-
namic noise suppressor. Although it is
extremely difficult to evaluate the de-
gree of noise reduction resulting from
such a circuit, it may be estimated to
be in the neighborhood of approxi-
mately 20 db.

The circuit of a simple noise sup-
pressor of this type is shown in Fig.
11. The audio signal is passed through
a single section of low-pass and a sin-
gle section of high-pass filter, each of
which has a reactance tube forming
one of its components. It is also am-
plified in an auxiliary amplifier whose
output is rectified in two diode detec-
tors to give a d.c. voltage proportional
to signal level. These voltages are
then filtered and applied to the control
grids of the reactance tubes to control
the cut-offs to the frequencies re-
quired by the signal level.

This circuit may be used either alone
in the channel, or as part of a more
elaborate preamplifier and tone-con-
trol unit.

(To be continued)

What’s New in Radio
(Continued from page 94)

cartridge assemblies which are
mounted back-to-back on a common
plate. A unique switching device is
used in the turnover mechanism. As
the turnover knob is operated, the
cartridge or side which has been in the
playing position automatically discon-
nects and the side to be used makes
connection with the amplifier phono-
graph input.

Outpul of the new “Twin CAC” is .8
volt at 1 kc. on the Audiotone 78-1 test
record and .7 volt on the RCA 12-5-31-
V. The frequency range is 30 to 11,060
cycles.

SMALL METERS
Sterling Mfg. Co., 9212 Detroit Ave-
nue, Cleveland, Ohio, is in production

on a newly designed, small sized indi-
cation meter which is approximately
409% smaller than former models.

RADI?® & TELEVISION NEWS
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IN23B ‘¢ 6.95 | 4aBa24 7.95 | 327A/5C37 4.95 2.95 | 1C5GT ... .BS| @AKS .q4.. 130 | o0& - 326 | 28 ...
IN26 ‘¢ 5.95 | 4B23 /r 8.95 28A .... 8.95 2.25 .73 | 8aLa 4. B Eovee T TEal et Illllt
IN27 ‘¢ 1.89 | 4B26 8.95 | 331A . 12.95 2.25 7G K/
IN34A ‘¢ 1.40 | 1B28 4.95 | 3504 . 8.95 2.25 | 1D5GP 7
(P23 . ... 3.95 | 4B32 . 9.95 5013 . 4.95 2.25 G 73| bARD . 4. A9 LAD .
1r21 1.79 | 4ca7 9.95 | 368AS . 7.95 8.45 | 1DSGT 73| OATG .5 .73 | TAG ©. .05
1P16 2.95 | jC35 "34.50 | 3714 . 1.a9 ‘89 | 1L5GT 73 | €AUS . 1.. 1.25 | TAT .....
1821 ... 6.95 | spa7 7.95 | 371B 98 3.25 57G 1.1 el 59 ol
2APL ... 11.95 | gApy ""3.60 | 388A ... 2.7S 4. 7 AS7 .o 322 S
2021 /RK33° .69 | Hap4 3,69 | 393A ... 6.95 .69 | 1F5G 7 B v B2 5/51
3€22/77193 .49 | 58py " 5.95 | 391A . ... 4.95 8.75 | 1G4 . 7 B Il i H 243 .
2C26A ... .49 | 5Bp1 © 395 | 417A ....12.95 122,50 | 1G6GT 7 B7 1110 8s 282
2C84/ 5CP1 295 | 434A ! 495 | 87 1.8950 | 1HIG . 89 BT EFERd %52 382
3¢39 . 5CP7 12,98 | 446A 4.95 78 2. 1..37.60 | 1H5GT .75 763 oym-- 312 2raaT
2C10 o YR "$5.00 | 446B . ... 4.95 | 884 1.85 | 7660 ....79.50 | 1HGGT 1.05 Je8 2dd: ;83 ]
2C43 . 5D51 I24.50 | 450TH .. 47.50 | 885 1.49 | FG17 .... 3.95 | 1J6 . 98 e - 22 ENes
2C14 - SFP7 3.3 450TL .a7.50 | 905 3.59 | FG27A ... 8.75 | 1L4 .. 73 Bs it B 273
2C16 .... 7.50 | 5gpl 495 | 52 2.7 024 10.95 | ¥G32 .... 7.95| 1LA4 | 89 o o IR s az3
3¢5l . 6.95 | 5ip1 "24.a8 | 55 05 . 3.59 | FG57 ... 14.95 | 11.A6 . 1l1s o 87 1o 2] 275
1 - 1.79 | 5gp2 l24.4 56 208 12.95 | FG8IA ... 3.95 L1 . 1.0 26 . 2 A .85 6
2 ... 1.95| 51ps ‘2a.a 57 918 1.69 | G105 ...22.95 | 1LC5 . 8 B . Hy oo 82 g
4 ... 489 ‘1295 | 70 919 2.79 | FG172 34’50 | 21CG6 . ‘o8 | 8C3 i -3 7 L 133 &
6 .... 3.69 ‘15,92 | 70 922 98 | FG146 ‘7glgs | 1LD5 ‘98 | €06 T B S Y ‘a8 S/14
30 . 2.29 lagsp | 70 . 923 1.05 | FG434Aa || 4.95 | 1LI3 . 6CB6 Ts N7 LllLl ‘98 | 4
TA . 9.95 '93.80 | 70 ® 927 1.59 | FGa51 . .89 | 1LG5 . -8 6D6 I 7 Sl 83 | 4
2 .. _B.45 l15.95 | 705A . .95 | 930 1.20 | FG502A .. 1.85 LH4 . .8 D8 ! 8 s LA 85 | 4
[ ..29.50 595 | 706BY ...39.50 | 931A FG562 .97.50 1\4“_1& . -9 6F3 Jo ST ... .98 | 4
7 12950 © 39 | 706CY 9.50 | 954 FG592 ...14.95 f,,dGT -39 618 i o NT e l9s | 4523 .
10 ... .99.50 24.50 | JOGFY 42.50 | 955 GL502 ... 1.85 | 1D3GT 22 | er7 - ‘8 w7 1.05 | 43Z3
1 139.50 A< 706GY 42.50 | 956 HF125 114,95 | 109 -23 | 6rsc Y-S 5 < 1.i0 | 46 .
2 [...3950 - 707B ....17.95 | 957 HE300 [ .19.95 | 1AL - 73 | 6G6G 1.15 | 7¥4 75 | -
3 .39.50 708A .... 4.95 | 958 HY1148B .. .79 i o ~§; 6He . 1| 95 | 724 ... 0 .85 | 4
4 139.50 TO0A .. 95 | 959 HY115 . 79| 13t - g eréct | 79 A i qawl 65 | 4
6 ....87.50 710A/8011 1.75 | 991/ HYB15 . ‘29 x 5 -g 6J5 ..1. 75 AB . .73
37 112.75 T Bl E R las | 1603 CA . o od 3750 | 1T - -85 | Gr5aT 65| 12a7 .1 1.05
38 11275 714AY ]! 695 | 1613 RUG10 el T2 231 658 120 | 12a86T .. .73
£I39 139.50 7154 . 7.95 | 1614 L0l .69.50 | 1y b 637 . ‘g2 | 12AH7GT 1.27
2740 . ...39.50 715R 1. 975 | 1616 21 ; N2k 172 | 6x5GT 85 | 12A15
2J46 ....39.50 715C 1l29.95 | 1619 - X a BT 5
2348 ....29.50 T17TA 0.0 1.69 | 1622 a a3l - 95 | BRE L
2319 ....39.50 721A ... 259 | 1624 Al 12 i
27150 . ...22.50 T22A . ‘a5 | 1625 N a7 8
2J54B . ..39.50 7234 | 95 | 1626 . o B, © 3%
2155 . ...97.50 723A/B ...22.50 | 1629 7 Z3 17
2161 ....49.50 724w .11 389 | 1630 vaa 78 - BT
2J62 . ...49.50 7257 7.95 | 1631 . a4
QK25 / T26A 6.95 | 1632 5
723AB. .29.50 726R . 1633 _
2K28 . ...36.25 0/ 1634
2K29 24.5 1636
2 310.00 1638
12.95 1641
¢ 298 1644
2133 Jfase 1.88 1654
B24 ... 5.95 16!
Gu24w |10 7.95 b d
3825 .... 4.65 i
31326 . 3.95 49 | 374 11t 182 | esFsGT, .. 89 | 125F5 ... .8a | soy ... .°
ana7 3.95 4
3n28 .... 8.95 .
3BP1 8.95 WL )
nc22 .64.50 ‘ WL532 295 89
3C23 . 9.95 WL578 129 | 5Y3GT .63
- 5 7 ot ot
AN/APA10 Panoramic Adapter . $175.00 ARA 500-1500KC Receiver, guod TS3 hP S-Band Freq & Power Meter,
ANJAPAIL Pulse Analyzer. R28/ARC-5 Receiver ...... TS10{APN Altimeter Test Set, Ex............ $35.00
AN /APN-4B Dcceiver ... ... 39.95 BC45584) 6-9 mecs. Receiver . -rsuw\p.
AN/APR4 Rudar Search Receive G ars o oPasORCy Compass Rec.’ TS12/AP V.S.W.R. Tost Set for X-Land.
AN/APRS Radar Search Ree. 1000-3.100 mes. . 375.00 BE-454 5.6 mes. Toee f‘fff‘;‘{g TS13/AP XA Band Sig Gen Pwr & Freq Mtr.
AN/APS3 Airborne XN-Band Search Radar. .. . 875.00 T33/ARC.5 Xmilter i i TS14/AP SA Band Sig Gen.
AN/APS15 N-Bund R.F. Head. : 5 ereny. B 99.50 BC696-A 3-4 mes Nmitter TS15/AP Flux Meter.
AN/APTS 300-1500 mes Xmitte 149.50 TYPE O 5.3-7 mes Xmitter TSI6AP/ Altimeter Test Set................ $29.95
AN/CRT3 Dunl Freq Victory Gir 129.50 AVT-23 300-13,000KC Comp TS19//APQ5 Range Calibrator
Complcte YJ Beacon Installations 19.95 gg-gggnmlé)ol 1lu6 mes. Xm)tter TS23)/APN Test Sct for SCRY18 Altimeter.
AN/PPN-1 Portable Radar Beacon. & odulator. good g TSBZ/TRC 1 70-100 mes Sig n
BC221AK Freq. Mtr. with Modulation, 149.50 BCves¢NContiolgiox (i MReg d . Fqhipnient. £ Gen used te check ANTRAC
BC-433G Compass Receiver 39.95 BC.442 R‘e"l’a\mumt (An(t)rﬁ‘qtéﬁ’) u=ed TS33/AP N-Band Ireq. Meter.
BC-639 Iecciver ........... " 285.00 i TS34/AP Synchroscope.
BC-640B 100-156 nies ground xinitter. 1300.00 FLEXIBLE SHAFTING AVAILABLE. TS35/AP and Sig Gen IPwr Mtr Freq Mtr.
BC-733D Receiver .......... . 29.95 HRU-28 28V 2000W Gasoline Generator TS36/AP X-Band Power Meter.
BC-1016 Tape Code Recorder. 459.50 RG-8U Coaxijal Cable. Per Thousand Feet. . TS45/AP N-Band Sig Gen,
BC-1206 Beacon Receeiver ... .. 4.95 SCR-518 Altimeter. Complctc installation. . TS47/APR Sig Gen 40-300 Mcs.
MN26Y Compass Receiver .. 24.95 SCF‘;S)ZtZ 'l'l"gl\15/RcL<‘:t ‘C.ﬁu lete installation TSS9/APN Altimeter Test Sot.
b 1KY Ga i : npu MPUE Avail. ... ..
e o o] RCA Sound Powered Chest & Headsets. AR b SOV 8.l 1> L0200
b ID Yo L - N LARGE QUANTITY PE-104 VIBRAPACK FOR s T 3
SCR269G Automatic Radio Compass. .. . ... 129.95 SCR-284 NEW EXPORT PACKED TS67/AP I.I.S. Test Set.
SCR504 Portuble D.I'. 100 KC-6HMC. . . .- HS-30 lleadsets TS65/AP Freq. Mir. 300-1000 meS..........$572.50
SCR522 Airborne VIIF Trinsceiver. FT.154 (1iC- TS8G/AP Voltage Divider.
SCR536 Handi-Talkie. HS-33 licadsels TS1d2/AP Range Calibrator.
SCR694 Lichtweight Field Radio. BC-608 Autolmuatic Ve or O0/AP Echo Dox.
SK-1M Radar Receiver Indicator. .. .. ... B89.50 BC1284 Lighthouse Tube 1’xedmnlxﬁ 1/AP S-Band Freq. Meter.
SQ Portuble Radar 10 C3M .. 850.00 RCrra] he e tetinat. 300 QD OFME 5/AP S-Band Power Meter
T-50 Portable Kadiotelexraph Nmitter . 275.00 ART.13 Loadine. Condenser 6/AP Synchroscope.
TCS Marine 2 Way Radio CU-25 Louding Box for Art-13 5/UP S-Band Sig Gen Pwr Mtr Freq. Mtr.
TRC-1 Complete Antenna Sy tem AS- 27/ARN5 Antenna " 4/AR A.C. Version of 13C221.
RA-62 'ower Supply for SCR-3 SA-1/ARN-T ....... O/ARN I.L.S. Test Sel.
MD-S/APS-3 Modulalors wilh Fies....0vvn.. 65.00 1D-80, R e et 4/AP Freq. Mtr. 40-400 Mcs. . . .. ......$385.00
RM-29 Remote Control 5/AP Freq. Mtr. 300-1000 mcs.
ZAS-gO% M E\Rllgr 4/AP
- - ummpy ntenna 37AP
AN/ARR-2X RECEIVER BCeL365] CO"‘"" Box T2338/AP 5001000 mes Pur M.
Secret Transim Receiver for xe(‘cptzon of double FL-8 Filtes . TS268/AP Xtal Diode Test Set.
mu(lu Ci Will receive 235- mes signals FL-5 1"111.01 less Cabl TS2387AP AN ‘AP‘ N B St Sot
al have been modulated by a 600 KC sigual, 5€. 36D GoAl Gun Camers Compuiter, compiet 1 /APS13 Test Set.
T e h B TRt B ATl R 0D B I AT-2/APN-2 ANLENNA . L. o nine i, BC-221 TFrequency Meter,
tion is heard on Lhc currier when actually specch is €G-(172/173)CPN-8 10CM Patch Cable....... 1E-I9 Test Set for SCR522,
being transmitted. 12V DC input. Excellent condition. 1E-36 Test Set for SCR522,
e el IR AN e TELETYPEWRITER SERVICE NY1-771
Provides Radio-Telephione Communication belween Air- -
SO-13 S-BAND MARINE RADAR craft or Aireratt & Ground. Complete with Shock Mount ! h l
Compuct Sea Search Radar for small vessels. P.P.T & Control Box. Input: 28V _DC. Excellent condition. We| now offer this convenience to our customers. Scnd
indication is provided. Complete in original cases W 1Lh Available in either 10 or 20 Crystal Controlled Channels your requests and orders for tubes, cquipment, test scts,
complete sets of spuares. Excellent condition. 100-156 MCS. checked out. parts, etc., to NY1-771.
PHONE DIGBY 9-0347
Cable Address: Hamshack New York
Prices subject to change without nonce.
F.0.B. NYC, minimum order $10.00. 20
depdosnt rcqunred All merchandise guaran-
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| The new meter fits a 1%"” mounting

1
LOW FREQUENCY CRYSTALS | : » : = 1
Fr.asly B Hopge, Channe spacns. oss | | fiole while a back panel clearance of 17 | g FLIRINTABLE is tlm‘HEART'

---------- . from the flange is needed. These meters
3 440.277 430.555 4 1 -E 88 I .1 bl . f 1 t 50
sms 404322 437832 277 are available in ranges of 1 to 50 volts, OF YOUR
186 408.944 232722 4 . i 15 1to 30 amperes, anq 10 to 100 ma. They H[ I El. Y
SRR eI A 33 522232 are designed to give a reading ac- H I: B IT | STSTEM
':-‘;'ﬁs :539 Eis:gééé 33 é:s curacy of 5 per-cent at any given Boins You may own the finest pickup, amplifier and speake.:
‘888 41866e 444.444 47 0, 527.777 on the scale with a 10 per-cent over-all | that money can buy .. . yet you'll get poor reproduction
1655 419.444 447.222 47 W B accuracy. Both a.c. and d.c. models are | if your TURNTABLE has excessive wow, hum or rumble!
334 423377 430:90. 474.11¢ 302533 334,733 available. | Rek-0-Kut offers a complete range of 12” Turntabie
222 4 0, 432:777 480.555 50 g111 moddels to match yt;(urtbpre:ent high-fidelity equipment
g - 4. . ; z - and your own pocketbook. Not every sound system
49999, 433:121 428:333 283323 21k 30377 | | HANDY SCREWDRIVER | requires the most expensive turntable.y..your turr¥table

Continental Screw Company, New Enusht REKCBO;SE} }ro cotmgllement your other components.

] . A q ac -0- urntable carries an engineering speci-

Bedford, Massachusetts, is distributing | fcation which enables you to select the agpproprigte unit
to match your other components. Quality and workman-
ship of every REK-0-KUT Turntable is identical...price
differential depends solely on type of materials used.

MODEL LP-743
3-Speed 12" Turntable

Induction type motor, de-
signed for smooth, vibration-
free operation. Instantaneous
speed changes without stop-
ping turntable or removing
[« [ S — $54.95 Net

MODELS T-12ZR & T-43H — 2-Speed 1% Turntables

Recommended for use with ULTRA HIGH FIDELITY
Amplifiers and Speaker Systems. The only 127
Turntable that meets N.A.B. specifications for
speed regulations and Wow content.

MODELS | MOTOR | OB Noisalevel SPEED | PRICE
Eull LI LU b <5 Bl U LU
T-12H | Siiiivonous | -S0DB | 78-33% |$11.95
o . Hysterosis

’ T-43 H* | gynchronous| -50DB | 45-33% |$119.95
an ingenious and handy screwdriver

Power Supply for Any 274-N Receiver

Just plug it into the rear of your
274-N RECEIVER . . . any model,
- Complete kit and black metal
Ji/ by case, with ALL parts and dia-
4'|| grams. Simple and easy to build
in a jiffy. Delivers 24 volts plus
= B voltage. No wiring changes to
be made. Designed especially for
the 274-N receiver. All necessary
parts for conversion of rest of
receiver also included. ONLY

$8.95

CONDENSER TESTER

@ One of our best sellers! Useful,
versatile laboratory item, in kit
forn. Simple. and easy to build in
less than an hour. Checks con- §3
denser leakage and continuity up gy
to 8§ megs., Will test any Daper, "4
electrolytie, mica or oil capacitor
from 50 mmf. to 50 mfd. Self- =
contained power supply and neon bulb indicator |
with socket and bezel. Drilled metal eabinet. Com-
plete instructions and diagrams included with each
kit. Only $5.00. ‘
|

U-V LIGHT SOURCE

8 watt ultra-violet light source. In kit form in-
cluding Sylvania black-light tube, (for U-V light

in the 3660 Anfstroan unit rTzion) l;sl/lalst. sts}x]rte‘;. = 4 Pole % s

m ti el, ctor, li [ plug, hard- . 12 & = o q

\\':Sl:‘l:lmi‘r:)lsts?lztion: eA}:(l’ inv}?\?uable (li‘e;'lice for which features removable low-cost induction 4008 78:38% 1984.95

s . labs, i S, workshop, etc. 2173 s . F—s

llcer(;oi:age:\uis:;v:'gfuz. op! i)me | Pl_ulltps 'm'sert bits for drlvmg screws T-43 | Ilﬁis&lizn -40DB i45.33l/, $84.95

iR o (G0 CRis P o oGl LA D | with Phllllps recessed heads. | *Delivery limited due to short supply of Hysteresis motors.

TC-10B lTuning units, This is the hi-trea. tuning | | Designed to be used on the factory

unit with the excellent variable condcnsers as q q

well :':s‘ loads of micas, coils, worm drive. etc. | line or l'n the hom.e WOI‘kShOp, the n.ew nEK-o-KuT co'

Only .o e $1.75 ea. screwdriver takes interchangeable bits. 18-05 Queens Blvd,, Long Island City, N.Y
& When one wears out it can easily be ey e e
KN/ LOOK! NO HANDS!

removed and replaced. Four different AMAD: i o
sizes of bits are available but the #2 -
size will drive from 75 to 80 per-cent of : iz
all screws with Phillips recessed-type bt e L

heads. SEND NOW FOR B-ﬂ‘i
136 BIG PAGE

[{313 CATALOG

DA ﬁj This mike leaves both hands
[ \)\‘ free for mobile QS0O’s. TFast-
N - gt ens to operator by simple
| snap strap. Adjustable.

- Double action sw. operates

! {\nush-to-talk or holds on.
H | ,|0nly $2.00 ea. POSTPAID

/y/in U.S.A. and CANADA.

AUDIO OSCILLATOR
Waveforms, Inc., 333 Sixth Avenue,
New York 14, New York, is now mar-
Romur. The S 5005 Phons patch rewmine sl of ha | | Feung an extended range audio oscil-
excellent characteristics. Provides you with ex- lator, the Model 510-B.
actly what you need to patch your phone into Small in size, the new instrument
has a frequency coverage of from 18
cycles to 1.2 me. in five overlapping
ranges, low distortion (less than .2 per-
cent over most of the useful range),
constant output % .5 db from 18 cycles
to 100 kc., calibrated output voltage,
300 degree vernier-drive dial, and ac-
curacy and stability £ 2 per-cent =

v

NEW PHONE PATCH

transmitter or receiver. Features include hi-im-
pedance input suitable for xtl mike and both hi
and Jow impedance inputs to insure proper match
to your particular receiver. Unit is complete . . .
**Sure-fire”’ ready to go to work for you,

(@17 60 0000000000000 00CDO000D DO $4.95 ea.

TRANSFORMERS-CHOKES:

5V, 25A. Pri. 115V, 60 cy. AC. A real rugged job
excellent for 304TL—4-250A etc. Limited quan-
tity. Only $4.50 ea.

10H, 200 ma choke. Hermetically-seaied steel ’

case. Also has hum-bucking tap. A beautiful item
only $1.98.

Power Transf. 350-0-350 @ 70 ma. 5V _@ l
3A. 6.3 @ 3A. Pri. 110V, 60 cy, AC. Up-
right mtg. . ..... ... .. 0. $3.25 ea.

Power transf. Pri. 115V, AC, 60 cy. Sec. 5§20-0- |
520 @ 200 ma. ... .rinraenan $5.25 ea. |

350-0-350 @ 300 ma. 6.3 @ 4A. 6.3 @ 8A.
5V @ 3A. Pri. 115V, 60 cy. AC.. .only $7.95 ea.

450-0-450 @ 200 ma. Pri, 115V, 60 cy. AC.
5V 3A. 6.3 @ 5 amp. In shielded case. {
Only $8.90 ea.

350-0-350 @ 350 ma. 6.3 @ 10A. 5V @ 6A.
Pri. 115V, 60 cycle. Only..........$8.95 ea.

o INCLUDING 21 PAGES OF
gﬁﬁ“ DOLLAR-SAVING BARGAINS!
Teunstenappicese co.
ANt FREE

Send your 1952 catalog to:

Minimum order $2.00. All items subject to

prior sale. All prices subject to change with-

out notice. 20% deposit must accompany all
orders, balance C.0.D.

OFFENBACH &
REIMUS CO.

SAN :giﬁ‘agfg’ %TAUF. 1 cycle for all conditions of line voltage

variation (%= 10 volts) to 210 ke.
122 RADIO & TELEVISION NEWS
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The entire unit measures 6”7 x 4% "
x 51%"”. A type T-10 matching trans-
former is available for operation with
balanced output permitting its use on
balanced lines.

SPRAGUE FEEDTHROUGHS

Sprague Electric Company, North
Adams, Massachusetts has announced
the availability of a new feedthrough
ceramic condenser for filtering leads
passing through a chassis or shield
partition.

The Type 503C has the small ceram-
ic disc element resin-sealed in a re-
cessed cup at the top of the metal
ferrule in order to provide maximum
protection against humidity. The
through-lead passes through a hole in
the center of this dielectric disc. Thus,
there is equal radial distribution to the
erounded outer shell for all high fre-
quencies being bypassed resulting in
low inductance.

Rated at 50 volts d.c.,, capacitance
values of the new units range up to
100 pufd.

Full details on the Type 503C are
contained in the company’s Engineer-
ing Bulletin 605 which is available to
interested persons on letterhead re-
quest.

TRIPLETT SCOPE

The Triplett Electrical Instrument
Co. of Bluffton, Ohio, is currently in-
troducing a new 5" oscilloscope which

has been designed for TV, FM, and
a variety of industrial testing appli-
cations.

The Model 3441 features an illumi-
nated calibration meter which makes
it possible to view the percentage of
positive and negative peak-to-peak
volts in addition to reading peak-to-
peak voltage directly in 8 ranges from
0 to 1000 volts. The frequency range
of the horizontal amplifier is flat with-
in = 20 per-cent from 20 cycles to 150
ke, deflection sensitivity is .15 rms
volt/inch. The response of the vertical
amplifier is usable to beyond 4 mega-
cycles.

The unit is furnished in a black
suede-finished metal case which meas-
ures 1514,” x 11" x 16”. Acces-
sories include coaxial cables, a probe,
and instruction booklet. A crystal sig-
nal tracing probe is available as an
extra accessory and adapts the unit
for a variety of r.f. uses.

March, 1952

MODEL 400-A
with
Half-Track Head

°

MODEL 401-A
with
Full-Track Head

.
15&71/2
Inches Per Sec.

Full REMOTE
CONTROL

Solenoid operated mech-
anisms for all mechanical
motions.

. Toafdl

4 to 1 TAPE SAVING

The valuable tape saving abil-
ity of Series 400 Recorders is
clearly illustrated above — the
young lady holds four reels
whrch contain the 1dentical pro-
gram formerly requiring the six-
tecn recls shown on table. No
other recorder can give this re-
markable tape saving because
no other recorder is capable of
15,000 cycle performance at 7Y%
ins. per sec.; on but half the
width of the tape!

PORTABLE IN SINGLE CASE
or for RACK MOUNTING

wWWwWwW americanradiohistorv.com

S

ERASE
RECORD
PLAYBACK /

UNIFORM RESPONSE . . . to 15,000 cps
at 72 ins. per sec.

LOW MOISE & DISTORTION LEVEL . . .
signal-to-noise. ratio over 55 db at
either tape speed (as defined by

NA!LTB).
PUSH UTTQN OPERATION
LONG LIFE . . . precision built.

LOW MAINTENANCE . . . even with con-
finuious use.
}

-~
S . - N B S Sy __ 2
& ‘_\\
—_— f—_———————————————— .
. : I : . ~
= R || 7S SN L A S e S e
A g——

N e N e e e e e

TYPICAL SERIES 400/ OVERALL RESPONSE  FREQUENCY IN CYCLES PER SECOND

0 5o 106 1000 10,000 15.000
N ! 1 L 1

« ASK F?\“:ﬁ‘i"'“‘"“ specifications of the Serics 400

PERFORMANCE . . . beyond comparison!

Published specifigations of Ampex Recorders are conservative as
these typical checkjout graphs on Series 400 show. Ampex check-
outs always exceed zuaranteed performance but even the guaranteed
performance is sufficient to make Ampex the world’s finest recorder!

INTERCHANGEABRILITY OF TAPES . . . another unrivalled supe-
riority of Ampex. This means that recordings made on any Ampex
can be played backlon any other Ampex (ot like speed) with iden-
tical high fidelity ahd timing.

.. . gives complete description and

Ampex Magnetic Tape Recorders.

AMPEX ELECTRIC CORPORATION

Redwood City, Cealiforniac

Distributors in Principal Cities

123
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WITH THE RHOMBIC

Phillips
DX-er

Actually proven in field tests to have higher
gainin fringe areas than any other
antenna in use today.

= NON-RESONANT...14DB GAIN
® COMPLETE COVERAGE . .. CHANNELS 2—13
= REDUCES OR ENTIRELY ELIMINATES GHOSTS
= SHARP DIRECTIVITY...LOBE WIDTH 20°
= PRE-ASSEMBLED - WIND RESISTANT

Pat. Pend.

e

Modal 102PR
For High and Low Bands (2-13)

High Band Only (7-13)

e i/

L I I

Response Pattern
Gain vs. Frequency Response

Write Today for Technical Literature
on this Outstanding Rhombic Antenna.

Roger=Phillips

RESEARCH LAEQORATORIES .

TIT-AM WO, LAKE AVE. PASADENA &, CALIF.
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“Pre-Fab> Tuners
(Continued from page 52)

for assembling the kit. The chassis is
completely prepared, with all cut-outs
and screw holes drilled so that no work
with a file or drill is necessary.

Each circuit or assembly is mounted,
wired, tested, and aligned at the fac-
tory, and the same tubes that are used
during the test are included with the
kit when it is shipped. This precludes
the necessity of intricate alignment
procedures when the proper test equip-
ment is not available.

Some of the design features include
a heavy-duty power transformer, with
a 30% safety factor, which delivers 220
volts of plate voltage instead of the
usual 250 to 275 volts. This allows the
tuner to operate much “cooler,” which
adds to the stability, lengthens the life
of the tubes, and generally provides
better performance. Heavy filtering is
used for the absolute minimum of
hum.

Physically, the tuner is well propor-
tioned. It measures only eight inches
in depth and is but a fraction over six
inches in height. The chassis is seven-
teen inches long and is equipped with
a large, easy-to-read slide rule dial.

The FM tuning unit is extremely
stable, making it unnecessary to use
a.f.c. on the oscillator. Drift is barely
noticeable three to five minutes after
the tuner is switched on. By not using
a.f.c.,, a greater degree of selectivity
is achieved, which allows the full sensi-
tivity to be realized. For example,
tests in our laboratory showed that the
tuner was able to completely separate
two stations, one channel apart, with
acceptable performance from each;
the one having a signal strength of
5000 microvolts being fifteen miles
away and the other having a signal
strength of 20 microvolts, located at a
distance of seventy miles from the re-
ceiving point.

The tuning unit was specially de-
signed for the ultimate in performance
at FM frequencies. Permeability tun-
ing, known for its superior perform-
ance at high frequencies, is used in
this unit. The electroplated glass coils
and tuning cores are held within 1%
tolerance. The oscillator operates 10.7
me. higher in frequency than the sig-
nal circuits and its stability is excep-
tionally good.

The mixer, or converter stage, is of
conventional design. The oscillator
voltage is injected directly into the
mixer grid through a 68 uufd. ceramic
condenser from the oscillator plate.

The r.f. stage employs a 6J6 dual
triode in a grounded grid circuit. At
very high frequencies this type of cir-
cuit offers considerable advantage over
the more conventional pentode stage.
The loading effect of the tube on the
coils is many times less than a pentode
at these frequencies. Consequently,
the “Q” of the circuit is improved,
which increases both the sensitivity
and image ratio.
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With these design features, excellent
sensitivity has also been achieved. An
average sensitivity of 6 to 10 micro-
volts is realized which often places
FM stations, which heretofore were out °
of range, within reach.

I.F. Amplifier

To provide top performance, there
was no skimping in the design of the
i.f. amplifier. Six tubes are used:
Three i.f. amplifiers, two limiters, and
a discriminator type of detector. The
operating frequency is 10.7 megacycles.
Distortion measurements show less
than % of 1% harmonic content, and
the frequency range includes 20 to
20,000 cycles with a variation of only
2 db. The de-emphasis network uses a
500 #ufd. condenser with a 100,000 ohm
resistor giving a time constant fac-
tor of 50 microseconds. Although the
standard FM de-emphasis characteris-
tic is 75 microseconds, it was felt that
a little advantage on the high fre-
quency end was desirable, due to ca-
pacity effects in shielded wires used to
couple the tuner to the amplifying
equipment.

A “Pre-Fab” tuner, in combination
with one of the better audio amplifiers
now being produced, leaves little to be
desired from a reproduction stand-
point. The design of this tuner had the
home builder and audio enthusiast in
mind ii presenting this versatile
chassis for all applications from the
laboratory of the experimenter to the
control panel of a radio station.

TV ANTENNA COUPLER
By WILBUR J. HANTZ

FTER considerable experimenting
to find some means of providing
adequate isolation between television
receivers when they are operated from
the same antenna, I finally came up
with the idea shown in the schematice.
In addition to providing a good im-
pedance match between the two TV
receivers and the transmission line,
this gadget also prevents oscillator ra-
diation fromn feeding baeck through the
receivers. The IN56 erystal diodes are
strictly one-way devices as far as the
signal is concerned but they present a
very high impedanece to any signal try-
ing to come back from the receivers.
When constructing the unit, it is ad-
visable to isolate each low-pass filter
seetion in an individual ean, grounded
to each receiver’s chassis. If thereceivers
are of the transformerless type, then
ground through a 100 gufd. miea con-

denser.

Antenna coupler for two TV receivers.
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UST what to do about an antenna

for 20 meters if you can’t put up
a good beam because of space limita-
tions has bothered me for some time
just as I imagine it must be bothering
other city dwelling hams, or those
with cramped spaces.

The antenna I was using was a 20-
meter half-wave doublet, with length
determined by formula, fed with 50
feet of 75 ohm coax. Careful examina-
tion proved that great standing waves
existed. Further observation led me
to believe that the proximity of two
houses and a tree were affecting the
electrical length, and probably to a
greater degree on one side of the
feedline than the other.

A folded half-wave doublet could be
expected to be broad tuning and, as a
consequence, not affected as much by
trees and houses. So up went a folded
dipole, but a little more in the clear
this time. It worked well, but only in
two directions. It was observed dur-
ing two months of operation that al-
though the pattern was what might be
expected locally, this did not hold true
on skip and the only directions that
could be worked consistently were di-
rectly broadside to the antenna. See
Fig. 1A. Why a half wave should show
such marked directional characteris-
tics is probably because the vertical
angles of the power radiated due to
ground reflection vary throughout the
normally expected pattern, but direct-
ly broadside to the antenna all desir-
able vertical angles are present in the
pattern. Incidentally, this effect holds
true for lobes of long wires.

The particular folded dipole that I
used ran directly east and west, per-
mitting reliable communication with
only a few stations because of my cen-
tral U.S. location. Since it was impos-
sible to change the direction of the di-
pole, the possibility of using folded
antennas of other than a half wave to
obtain a different pattern was pon-
dered. Folding a half-wave antenna
broadens its resonance and multiplies
its radiation resistance by a factor of
4. These characteristics hold true for
folded antennas of other lengths too.
The curve in Fig. 2 shows how radia-
tion resistance varies with the length.

Fig. 1. Angles of maximum radiation to be
used in orienting folded long wire units.

(A) [N
(8)

3/2 N
(c)

March, 1952

FOLDED LONG WIRES

By BOB PERTHEL, WOMWD

Solve the problem of feedinqu long lines without

resorting to complicated matching or end feeding.

Folded antennas of 1, and 3/2 waves
were tried at WIMWD and these, too,
showed marked directional effects as
shown by Figs. 1B and 1C. In addi-
tion to permitting operation in desir-
able directions these antennas also
have a slight gain over a half-wave
antenna.

Another nice thing about these an-

-
n
[=3

[-d
Y
(=]

w»
ful
o
N
AN

N

o

o
™.

o
n
(=]

ANCE IN OHMS AT CURRENT POINT
rF3
@
o

240

FOLDED LONG WIRE RADIATION RESIST-
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ANTENNA LENGTH IN X

Fig. 2. Radiation resistance curve.

tennas is that the lengths can be cal-
culated by formula and fed with a flat
line that requires no tuning, just link
it to the final. On even harmonics
these antennas can also be worked by
using voltage feed and tuning the feed
line in the conventional manner but,
of course, with standing waves on the
feedline and a different radiation pat-
tern. When voltage-feeding an anten-
na of this sort its radiation pattern is
difficult to predict as the waveforms
on it may differ in regard to phase
from what might normally be ex-
pected.

The folded antennas used at
WIMWD were all for 20 meters and
constructed of number 16 wire spaced
4 inches by 6-inch lengths of plastic
tubing at 3-foot intervals. The insula-
tion need not be the best and even
wood would do. Plastic tubing was
used only because it was the lightest
material available. Regular 300-ohm
line was used to feed these antennas,
and it provided a satisfactory fiat line
in all cases. Open wire line could be
constructed to match the impedance
with less line loss but the line loss with
300-ohm line is so low that it wasn't
considered worth the added effort.
With folded antennas longer than 3/2
waves, an open wire line of the proper
impedance should be constructed to
prevent standing waves on the feed
line. Since end effects occur only once,
the formula, L (feet) = 492 (N—.05) /f
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(me.), where N is the number of half-
wavds, must be used to determine
the length. In order to current-feed
thes¢ antennas properly, which can be
at anhy convenient current loop, the
fact ithat end effects occur only at the
end must again be considered. Start at
the fenter and using the free space
formula L (feet) = 492/2f (mc.) cal-
cu]aPl:e the distance to the current loop.

There is no reason why folded long
wire antennas couldn’t be designed for
use pn any of the amateur bands with
equgl success, however different spac-
ing pf the antenna itself would prob-
ablyl be better than the 4 inches used
on 20; 8 inches for 80 and 2 inches for
10 rheters is suggested. Varying the
spading does not affect the radiation
resistance of the antenna. The step-
up in impedance is due to the current
dividing between the two conductors
of the antenna.

A folded full wave is in use at the
present time on’ 14,206 kec. This an-
tenria provides lobes through Central
Eurbpe, Eastern South America and
Africa, Alaska, and Australia, and long
1009, QSO’s to all these places have
becéme a reality with only 90 watts
input to the transmitter on 20 meter
fone.

Figi 3. Construction details. Note that (D)
shdws method of drilling plastic tubing so
that tension of antenna will hold spacers.
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in TV INSTALLATIONS

in any locality use the new

o
MODEL 488

TV FIELD STRENGTH METER

Ideal for antenna orientation, com-
parison of antenna systems, adjust-
ment of TV signal boosters, checking
antenna and lead-in installations and
many other functions . ., . the 50
microvolt full scale range is an out-
standing feature for those concerned
with fringe area installations where
maximum efficiency must be attained
. .+ . the 500, 5,000 and 50.000
microvolt ranges extend the useful-
ness of the Simpson Model 488 into
areas of higher signal strength.

SIMPSON ELECTRIC COMPANY
5200 WEST KINZIE STREET, CHICAGO 44, Iit,
Phone: COfumbus 1-1221
In Canada: Bach-Simpson,” [td., london, Ontario

sioor T Y TRouBLE
LL U EASTL

With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experience or knowledge, this guaranteed
new method of servicing TV sets enables you to DIAG-
NOSE TV troubles as rapidly as an expert. NO
THEORY—NO MATH—you can locate all faults in
record-breaking time, regardless of make or model.

TV TROUBLE SHOOTING METHOD' is the
most valuable aid to TV servicing ever written. Be a
TV Trouble Diagnostician. Increase your Dresent earn-
ings. Open your own [D’rofitable Business or get a
high-paying skilled job.

I#'s all in this book . . .

Nothing more fo Pay—Nothing else fo Buy
Alphabetically listed, there are 85 picture troubles,
over 38 raster and 17 sound troubles and by this
unique copyrighted method you know EXACTLY
WIIERE the trouhle is; Dlus step-by-step instrue-
tions, including 69 RAPID CHECKS, enabling you
to find the faulty part. .

13 IMPORTANT PRELIMINARY CHECKS NEED
NO INSTRUMENTS! Of the 69 Rapld Checks OVER
65 ALSO REQUIRE NO INSTRU TS! Rapid
checks include emergency checks mr dlxtorted pic-

tures, defective mbes mc]udmg PIX tube, plus 37
others. ALL EXPLAINED IN SIMPLE LANGUAGE.
PERFORMED WITHOUT INSTRUMENTS, MANY
CHECKS USE THE PICTURE TUBE AS A GUIDE.
. G. Cisin, the author, is the inventor of the
AC/DC midget radio. He licenses RCA, AT&T, etc.
He has also trained thousands of technicians now own-
ing their own prosperous TV service organizations or
holding highly paid TV positions. His years of ex-
perience are embodied in this remarkable new TV
TROUBLE SHOOTING METHOD.
Guaranteed. Money Back in 5 Days if Not Satisfied!

Send your name and address
today with $1 for your post- $ eisaid
paid copy; you'll say it’s worth

hundreds!
B NN NN R AN EEN RN A W W BN

I H. G.CISIN—CONSULTING ENGINEER |
1 (Dept. N-5), 200 Glinton St., Brookiyn 2,N.Y. I

" -

Name . .o i i

i

lAddress ......................................... 1

FCity ... o Zone....State...... ]
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THE PFAN TONE

STRAIN- SENSITIVE PICKUP

Here’s why this truly faiihful reproducer
appealsto people gifted with the “Golden Ear”
.. . why the PFAN.- TONE S$TRAIN-SENSI-
TIVE PICKUP brings ‘out the brilliance of
great voices and orchestras . .. the latent music
on your records that other pickups leave un-
touched.
e The PFAN-TONE STRAIN-SENSITIVE
PICKUP is an amplitude transducer with
a CONSTANT RESISTANCE of about
250,000 ohms.

® Signal output is at a practically CON-
STANT IMPEDANCE LEVEL.

® Excellent Transient Response.

o NO DISTORTION, phase shift or evi-
dence of intermodulation is audible.

@ LINEAR RESPONSE, free from peaks or
resonances.
Cartridges are available for both standard and
micro-groove, and can be had with Famous
PFANSTIEHL M47B Precious Metal Alloy or
diamond tipped styli.

A special preamplifier is necessary to provide
the correct D.C. volrage for the pickup element
and to provide the first stages of signal gain.
Four styles are ready, or, if you prefer, you can
build you own from the circuit in the literature.

Ask your radio supply man, or write today
for complete FREE INFORMATION.

PFANSTIEHL
CHEMICAL COMPANY
101 Lake View Avenue, Waukegan, lllinois
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Speaker Enclosure
(Continued from page 49)

with a pencil draw the inside outline
of the frame on the front piece.

Probably the neatest way to finish
the enclosure is to paint it exactly the
same color as the wall. If that is not
possible or desirable, it can be painted
some other color or an ambitious build-
er can put a furniture finish on it.
Matching it to the wall, however, as
was done here, makes it most unob-
trusive and eliminates the necessity
for furniture finish without giving the
job a “homemade” look.

In any case, paint the area of the
front that will be within the frame a
dark color. Then when a cloth is put
in the frame and the frame mounted,
the outlines of the speaker holes will
not show.

Lumite, a plastic cloth made espe-
cially for this purpose is ideal; it can
be obtained from parts suppliers. An-
other cloth can be used, however, with
the proviso that it should (@) not be
soft and (b) have a very loose weave.
Soft cloth will absorb highs and tight
weaves will block off the sound. If
in doubt, try sample pieces, placing
them by hand in front of the speaker
and then removing them. They should
not alter the sound quality.

One hint for those not familiar with
painting wood. Before painting apply
a coat of shellac—very, very thin shel-
lac—and let it dry for a couple of
hours. This fills the wood so it does
not absorb the paint and require sev-
eral coats. The paint itself can be flat
wall paint of good (not ordinary apart-
ment-house) quality to match the wall
exactly, but easier and better results
are obtained with enamels such as the
painter uses on doorframes and other
woodwork. The enclosure in the photos
was painted flat, however (three coats)
and turned out nicely.

Mount the crossover network and
any other parts such as the high-fre-
quency volume control ingside the en-
closure on the front panel or perhaps
on the woofer frame. Lead the audio
line out through a small hole at one
bottom corner of the front piece.

The lady of the house should now
be properly impressed. —{30~

“I keep telling you, Madge . . . that an-
tenna is a dipole, not a didy-pole!”

RADIO & TELEVISION NEWS
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Crysial Diodes
(Continued from page 57)

age the tube is cut off. Thus the sync
pulses will always cut off the picture
and variations in signal strength will
always adjust automatically to this
condition. An attempt is made to help
you visualize what happens in the dia-
gram of Fig. 3B.

Fig. 4 shows a comparative set of
current-voltage curves for the 1N34,
1N65, and % a 6AL5. The slopes of
the crystal diode characteristics are
materially greater than the slope of
the 6AL5 characteristic at any com-
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Fig. 4. Characteristics of the IN34 and 1N65
crystal diodes and one-half of a 6ALS tube.

parable point on the graph, including
the low signal levels from .5 to .05 volts.

Fig. 5 is a circuit used in a number
of modern receivers and employs a
1N65 germanium diode for d.c. restora-
tion. Note that the germanium diode
is not placed across the entire output
of the video amplifier, but only across
the portion obtained from R.. Any var-
iations of the video signal extending
below the a.c. axis would result in a
current flow through the d.c. reinser-
tion diode, charging condenser C. to the
peak level of the applied voltage. Dur-
ing the positive portions of the signal
the charge accumulated on C. may dis-
charge through R, to ground, but it is
likely to hold its charge or most of it.

The time constant of the C., R, com-

Fig. 5. The G-E Model 10T1 d.c. restorer.
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BOOSTER

$'| 495

Metal Cabinei—Rubbe.J feet

® Balanced Input (72-300 Ohms) L]
® Balanced Output (72-300 ® Variable tuning, coml!&lnah'on
Ohms) on-of‘f/iand switch & .
® Balanced Amplifier e Signal asses Boostdr in o
P i s MODEL 6J1
1. Push Pull Neutralized 6J6
Triode
2. High Signal to Noise Ratio |
3. Reduced Internal Circuit |
Noise

FIVE ELEMENT HIGH CHANNEL
CLOSE SPACED YAGI $2.95

Folded dipole
Easy to stack
9 DB Gain

e Cut the channel .
® Sturdy aluminum con- °
stiuction e

MODEL LK({7-13%)

FIVE ELEMENT LOW CHANNEL |
CLOSE SPACED YAGI |

$5.95

Low channel

Siurdy aluminum efement.

Si_-asoned aluminized Hardwood Boom
9| DB Gain

5=nsational ''Delta’" match to dipole

.
e Close space

e Five element Yagi
e Cut the channel

® Easy to assemble

Zasy to stack
* Antennas are cut to channel—please specify channel desired on order.
We ship cash with order or 25% ddlposif for C.O.D. shipments.

STANDARD RTMA WARRANTY PLUSi SAMPLE ORDER PROTEC-
TION SATISFACTORY GUARANTEE OR YOUR MONEY BACK.

| ) |
PRODUCTS INCOR[PPORATED iaisammamsimas
BOX 220, OWENSBOR®, KENTUCKY
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shows how .
to diagnose trouble using
capacitor probe and VIVM

e's the book you’ve been asking
?(I)ir——practical, proved hle';) to malli:e
your outside TV servicing really
- effective and profitable. Saves time,
% work and chassis hauling . .. shows
N you how to make successful repairs
 onthe spot. You learn the followci
ing: 1. A simple, effective 'metho
for tracing down trouble, using your
VTVM and a simple capacltor
probe. 2. Methods for finding your
. way around a strange c1rc1’1’1t—d
E shows you how to “pull tubes” an
diagnose trouble by observing %'mdlo
and picture effects. 3. How to Jl}dgef
TV set performance by analysis o
the test pattern. 4. Methods for
making adjustments 1 the field.
: Youwll want this essential, pro'ﬁtj
o ¥ puilding book. Handy pocket size;
< sturdy cover. snl 50
ORDER TC-1.0nly . . .. - evn-

itself on the very first job

3

w

Order from your Parts
Jobber, or write direct to
HOWARD W. SAMS & CO,,
2201 E. 46th St., Indianapolis 5, ind.

Send . .. copylies} of “SERVICING TV IN THE
CUSTOMER'S HOME,” $1.50 per copy.
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- | bination is long enough for the voltage

on C. to remain practically constant
throughout each horizontal line. This
biases the picture tube in series with
the picture signal as it varies with the
height of the pulse peaks. Thus all the
pulse peaks are lined up at the picture
tube grid. R: is used to isolate the
diode from the cathode of the picture
tube so that the diode capacity will not
reduce the high frequency response of
the video output.

Defective restorer action is not usu-
ally apparent unless there is consider-
able change in background during a
program. The usual sign of trouble is
that the brightness control must be
readjusted continually. Try a new
diode first, then check the resistors and
condensers.

A factor in favor of diode use is the
interpretation of maximum crystal rat-
ings in connection with their applica-
tion as d.c. restorers. Since the pub-
lished ratings are in terms of d.c. con-
ditions, which imply a duty factor of
unity, these ratings may be exceeded
by a large percentage in pulse opera-
tion with no detrimental effects. This
holds particularly true with respect to
the maximum peak inverse voltage
rating.

Some engineers disagree with this
concept but since reverse current dur-

ing a break-down of the crystal is lim-
ited by the circuit, it probably will not
hurt the crystal too much to exceed the
peak inverse voltage rating.

The peak signal available at the grid
of the picture tube is usually about 40
volts, of which 10 volts is in sync and
the other 30 represents video signal.
Under the worst possible condition with
an all white field prevailing the re-
stored d.c. is approximately 24 volts;
this, plus the sync pulse of 10 volts,
subjects the diode to a maximum peak
inverse voltage of 34 volts. Germani-
um diodes will easily withstand this
type of service use provided certain
precautions are taken regarding tem-
perature.

The temperature rise in the hottest
portions of the television receiver sel-
dom exceeds 40 degrees Centigrade, or
104 degrees Fahrenheit. Above 55
degrees Centigrade, or 131 degrees
Fahrenheit, the change in d.c. output
becomes an appreciable percentage of
the initial voltage. Therefore, it is
advisable to locate a reinsertion diode
(or any crystal, for that matter) at
some point on the chassis where the
temperature rise will be at a minimum.
Below 40 degrees Centigrade, the
changes in germanium diode charac-
teristics are not a problem.

THE cathode-ray oscilloscope is to the

radio-electronic technician what the
stethoscope is to the doctor. Both of
these instruments reveal, to the trained
obscrver, vital information concerning
the eondition of the circuit or organ in
qucstion.

The technician works with invisible
forces. He cannot sce the high frequency
currents surging back and forth in the
tank circuits, he cannot see a charge of
electrons accumulating on a condenser
plate, he cannot sece the counter e.m.f.
generated in an inductance—he cannot
sece these things unless he uses an oscil-
loscope. To work without this instru-
ment is to work blindfolded and handi-
capped.

The technician who has mastered the

OSCILLOSCOPE PATTERNS QUIZ

By ED BUKSTEIN
Northwestern Vocational Institute, St. Paul., Minn.

(For Answers to the Quiz, See Page 137)
\

use of the oscilloscope, who has learned
to interpret its patterns. who knows its
capabilities and limitations, is a com-
petent technician. Ie can “diagnosc™
an ailing cireuit with the rapidity and
sureness of an expcrienced physician
diagnosing an organic disorder.

You can check your knowledge of the
applications of the oscilloscope by pair-
ing the words and dcfinitions listed be-
low with the patterns they suggest. Re-
cord your answers in the boxes provided
and then check your score against the
correet answers given on page 137. Your
numerical score can be translated into
its verbal cquivalent as follows: 10 cor-
rect is excellent; 9 eorrect is very good:
8 corrcet is good; 7 correct is fair; and 6
or less correct is poor.

1. Hysteresis measurement

2. Power supply ripple

3. Overmodulation

4. Phase measurement, 80°-angle
5. Frequency comparison. 2:1 ratio
8. Overcoupling

7. TV alignment

8. Electronic switch

8. Audio amplifier testing

DOOooooOooOoog

—
o

. Discriminator alignment

(A) (8) .

(C)

%,
*,

(D) (3 Y

www americanradiohistorv com

RADI® & TELEVISION NEWS

-


www.americanradiohistory.com

|

COMPLETE
ONLY | ..

é—j’:ET A WELL-PAYING JOB

E RADIO TESTER &
SOLDERING IRON

BUILD 15 RADIOS

ABSOLUTELY NO PREVIOUS TRAINING NEEDED
EXCELLENT BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE
WHAT THE (952 PROGRESSIVE RADIO “EDU-KIT” OFFERS YOU:

This is a practical home radio course. You learn theory, construction, operation,
trouble shooting, code. You build RECEIVERS, TRANSMITTERS, AMPLIFIERS,
CODLE OSCILLATOR, SIGNAL TRACER.

You start with a simple radio circuit, and gradually advance to more complex
circuits. No previous background is required. No instructor is needed, All parts
and instructions are included and every single step is clearly explained.

All parts are guaranteed, individually packaged, identified, nnd explained.

There is nothing extra to buy. You receive all parts, tools and instructions at
once. You keep everything; there is absolutely nothing you return to us.

You can easily pay for the kit in a short time by repairing radios. Use the tester
and signal tracer for servicing. The signal tracer alone is worth more than the
price of the entire kit.

USED BY RADIO SCHOOLS AND GOVERNMENT AGENCIES!

The Progressive Radio “Edu-Kit” includes tubes, paper condensers, mica conden-
sers, elecirolytic condensers, variable condensers, selenium rectifiers, chassis, hard-
ware, tie sirips, tube sockets. solder, wire, soldering iron, tubing, coils, instruction
book, radio trouble-shooting guide, radio tester, television trouble-shooting manual.
etc.; in brief, everything you need in a practical radio course.

Order your “Edu-Kit” today. or send for further information.
Postage prepaid on Cash orders—C.0.D. orders accepted in U.R.A.

PROGRESSIVE ELECTI

497 UNION AVE. -:- DEPT.E -:-

50 INTO A PROFITABLE BUSINESS
AND PLAN FOR A FUTURE

o000 00006000000000000 0

NAME BRAND TUBES

Joseph’s makes the most amazing tube offer in history! First-
line, guarantzed tubes for as low as 46c each! All are name
brand such ai Sylvania, G.E., R.C.A., ectc. Somec bear set man-
ufacturer’'s nlimes, all tubes beautifully cartoned. For the best
at lowest prices order from Joseph’s how!

1B3GT ...|$ .91 6SN7GT ...$ .88 12SA7GT ..$ .73
lﬁzé . -g% E\T/Ssdf ----- 1% 12SK76T .. .73
504G ...l . N
Sysr | a6 ewaeT | 65 1pUIST .- 6L
6ALS ....[ 58 6X56T .... .52 il -
6AU6 ....| 64 12AT6 .... .55 0WA ..... .
6AV6 ... 55 I2AT7 ... 1.04 35Z36T ... .54
192 12aU7 .... .80 S0BS...... 74
6BA6GT ..[ 1.28 12BA6 .... .65 5005 ...... 74
6C4 ..... | 54 12BE6 .... .70 50L6GT ... .74

TTIc] TUBULAR ELECTROLYTICS

CORONET "LBLU-KAPS"—EVe!‘y “Blu-Kap’' guaranteed for one
year! Small size for efficient, easy replacements. Try some
now: you’ll| use them regularly!
8 mfd. 450V 10 for $2.40 20 mfd. 130
GREATEST 16 mfd. M50V 10 for $3.20 20-20 mid. 150V 10 for $3.40
30 mfd. M50V 10 for $4.10 50-30 mfd. 150V 10 for $3.90
8-8 mfd. 450\ 10 for $4.50
ORDER NOW AND SAVE!

BUYS TERWMS: Mi]!l. Order $5.00. F.0.B. Chicago, Ill. 250% deposit

For a Heavenly Soldering Job, Insist on ' oA ' SERV'CEMAN’S
Olm(//a/aﬁ Lillle M&y@é) . 1S | BUYERS GUIDE

V 10 for $2.30

dise subjcct‘ to prior sale.

JRVING JOSEPH RADIO PARTS INC.

Need we say more? 2
E 215 S. HALSTED ST., CHICAGO 6, ILL.

Yes, send me the new
Servicemen's Buyers Guide.

. *JAMF
I n

J HIRM NAME
|

- M A R

CITY______ ZONE___STATE

tzvme JOSEPH raDIO PARTS, INC. B

15 S. HALSTED ST., CHICAGO 6, ILL.
SN O6Y mEe IR EE W

Write for Catalog No. 400

[fllga/' ELECTRIC TOOLS, INC., Los Angeles 54, Calif.

7 W
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I POWER SUPPLY KITS i
1 ca. PLATE TR%\S 750-600-0-600-750VDC 225 MA.

I i 0?1- G 5V 4A )% \BI\AQXHDUAL FIL. TRANSFORMER

I: Gal 5 Ba FIL, TRANS. I
1 ea. “\'IF laOO\DC 1 e'x 4\IF 1000VDC

I 1 ea. 740VCT 130MA, 6.3V ILIA‘E .’J’l\-HE:\\ %}’:igbszz.so
2 ca. 10 HY 150 MA CHOKE

I 1 eal 8x8MF 600V DUAL OTf. CAPACITO!

I WHILE THEY LAST $9.95 l

1 METER BARGAINS i

-"O ua dc.$14.95 3" RD 0-300MA dc.$4.50
-50 ua dec. 12.95 37 RD 0-300 MA dc 4.50
MA de. 4.50 3” RD 0-1000MA de 4.50
-3MASpScale 2.25 2:' Aircraft 0-30 A, 1.98

4.
2" 5Q 0-3 VD(‘&)”\Q 0-100 AD

I 3" RD IBT }-leq mclm 30F, 48-52
4” $Q. 0-100
CW-3 Receiver, Near New Condxtnon . .$89.50 I
l Superior, Tvpe 20 Powersta . 12,50
Superior, Type 116U Po\\ g 18.00
Min. Tube Shield for 6AQ 70 0
Min, Tube Shield GALS .50
Min, Tube Shield 6AU .50
I 5x9iex: oL 1130
. 1.35
.- .75
.. .95
. so0 i
I «8) Clocn(hle “Batfery Clips....... 107/ 55
Superior 5-Way Binding Post; 5 -40
Coramic Pillare sQ .10
Ceramic Pillars ¢ .15
Ceramic Pillars /33 .40
Ceramic Beads, up to z 14 Wire. 25
7a” Fluted Knobs fO\ 1/4" smn ...... 1.00
Pilot Lights, =4 .69
Four Quadrant Pn 4.95
Red, Green, Amber,

Light Assembly .24
Cramer Time Delay Rel BETXTY |
SCR322 XMTR- RCVR ............. . 60.00
Plug' in Relay 2000 ohm 2 A/ 5 . 2.95
5 Screw terminal strip (6/32 Screw. . 1.20
Barrier Strip. Yellow B1kellte, G term. 1.50

pin min. wafer socket .60.

7 pin min. molded socket

7 pin min. molded sock. base shield.
7 pin min. steatite sock. base shield.
4 prong steatite socket

7 ft. rubber Tine cord & mold, plug
1” green 110V Pilot Lisht assembly .
SPST 6A 125V, H & H Bat Handle Toax
C-H Luml;\ous tm bat handle Aucnaft To;

SPDT as '\boxc
SPST as above, momentary
SPDT as above. neutral cente
SPST Rotary Switch. wafer type. .
6 pos.. Ceramic Rotary Q\\)tch
Millen Flex. coup (390
JK34 Jack (PL53) . 3 (P
2 cell penlite albs (:2"2). 3V
Mazda S-6 15V 6W bulb.........
STEATITE Pl'\te Caps—807 17¢, 8G6.
Johnson 210 Sock. 65¢, 212 Sock. . 5 .-
New Soldering Gun. Balanced Grip. ts in 5

sec '1110\ tip never needs retinning. weight I
2/2] 95

[ETTITg e

RN
s
-

50 MA, . C :
—25 HY 300 MA. 120 Ohm, sw CH., Cased.!
HY 300 M, Cased. 83 Onm
H

115V FILAMENT TRANSFORMERS 60 CY '
VCT 104, 10 KV Iniuhtlon Cased
v 6A, 2.5 V @ . Casel

PN

'CT 34, RV aulgtion
v @ /CT @ 3.5A..
VCT 12A KV Insulation. .

2.
EN

5

5
5

5 Vi KV Insulation. .

6.3 .5 KV Insulation. .
6.3 A 2’5 KV Insulation. .

6.3 .3V @ 44, Cased

6.3 5V 8A

6.3

6.3

10

24

39

115V POWER TRANSFORMERS 60 CY 1

0l 83 AL Wave, 15A. ... L $1.25
200 vV H. 2.00
ERDIRY T 1 . 2.49
630 VCT L3251
680 VCT 2 D 205
700 VCT 9 2.25
700 VCT 9 3.00
740 VET 1 . 5.95
800 VCT 2 R sies ||
800 VCT 30 6.3 V 10! . 9.50
750-600-00600-1 30 ¥ho. 235 . 9lss
5400, 5800, 6300 YOI 110 3A. 2950
2500 1. Pr. 230 V 3ph 60 Cy 5.

01l. CAPACITORS
4/81.00
.. 3.95

----—---------------
n7 1 -
=)

3mf 330VAC 5 amf 1.5KVDC ..

8mf 1KVDC .. ...
I 8x8ms 1kvpe Ill]

vDC 1S |
3000MFD 3V Elect. .39

POLY-TECH:

1 919 Dawson St.. New York 59, N. Y.
I Tel. MUrray Hill 6-2650

L--------------
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Electrostatie Foeus
(Continued from page 63)

accelerating grid, G., is recommended
for the focusing anode. To obtain this
higher voltage it may be necessary to
connect the focus control to the hori-
zontal boost voltage. Actual practice
has shown that the first value, the ap-
proximate center of the voltages
shown in Table 1, gives the best focus
and the entire range indicated here is
hardly needed. The table also shows
that there are two types of low voltage
focus tubes available and their major
difference is the focusing voltages re-
quired. The 17RP4 and 20LP4, for
example, would best be used in a re-
ceiver where the cathode of the pic-
ture tube is close to ground potential
and the “B plus” supply has a negative
bus which is below ground potential.
However, the intelligent technician
will be able to determine the best tube
type for each replacement job by
checking the d.c. voltages on the pic-
ture tube elements and referring to
Table 1 for the closest approximation
to the receiver voltages.

To make the actual installation an
additional wire must be brought to the
picture tube socket and a new prong
must be fitted to make contact with
pin #6. If a half round type socket is
used it is usually better to install an
entirely new, circular type socket than
to hook up some makeshift arrange-
ment.

In general, the problems of servic-
ing electrostatically focused picture
tubes will be less than for the mag-
netic types. Such common defects as
a burnt focusing control or a shorted
focus coil will not be found in the new
type tubes. But some new and peculiar
features deserve special attention.

The ion trap used in all electrostatic
focus tubes is of the single magnet
type. Its adjustment on the neck of
the tube is much more critical than on
magnetic focus tubes because the ion
trap location can influence the focus
to a large extent. The ion trap should
be adjusted only for maximum bright-
ness and when all other tube elements
are functioning properly, good focus
will be obtainable by adjusting the
focus control only. In an electrostati-
cally focused tube it is possible to ob-
tain brightness with incorrect voltages
on G. and the focusing anode, if the
ion trap is also misadjusted slightly.
The resulting picture may have some
focus in the very center of the screen,
but the edges certainly will appear
fuzzy. If improper focus is observed
at any time with an electrostatic focus
picture tube, measure not only the
focusing voltage but the voltage on
G. and the second anode as well and
remember that they should be meas-
ured with respect to the cathode of
the tube.

In magnetic focus tubes the center-
ing of the picture is often accom-
plished by tilting the focus coil or
otherwise varying the symmetry of the
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magnetic field. For electrostatic focus
tubes a small PM centering device is
usually employed to provide the cen-
tering action. Various types of PM
rings, small PM tabs on cardboard
discs, and similar devices are used by
different manufacturers. The correct
location for this centering device is as
close to the deflection yoke and as far
from the ion trap as possible. More
centering action will be obtained if
the magnets are closer to the ion trap,
but at the same time some interaction
takes place between the two magnetic
fields resulting in less brightness, cor-
ners cut off, or even poor focus.

All of the new electrostatic focus
tubes use a wide deflection angle, 66
degrees horizontally and 70 degrees
diagonally, and this requires a short,
wide angle deflection yoke. In most
1952 receivers these deflection yokes
feature a special winding system
which provides even focus over the
entire screen area. Sometimes these
“Anastigmatic,” “Cosine,” or ‘“True-
focus” yokes cause pincushioning at
the top and bottom of the screen. To
overcome this effect several manufac-
turers use small correcting magnets
on the top and bottom of the deflection
yoke. These anti-pincushioning mag-
nets are currently found in some
Philco, RCA, and similar models.

Aside from defective focus, the elec-
trostatic focus tubes are subject to all
of the usual picture tube defects such
as becoming gassy, losing their vac-
uum, or going “soft.” Internal arcing
can occur on even the latest models if
the second anode voltage is excessive
or is not properly filtered d.c. For
example, if the HV filter condenser
were open the anode voltage would
contain large positive pulses exceed-
ing the 16 kv. limitation. Arc-over
could then occur from the second
anode to the focusing element. On
checking the HV with a d.c. meter,
only the average value would be read,
giving no indication of the trouble.
The only method of approaching this
sort of defect is to replace the HV
condenser and again measure the d.c.
voltage across it. With a good filter
condenser the arcing should then stop,
unless the defect is due to the picture
tube itself. In the HV type of electro-
static focus tube internal arcing is less
likely but additional HV troubles can
be encountered in the focus control
circuit. Defects in any of the compo-
nents in the control circuits, failure of
the HV rectifier, etc., can result in loss
of focus or, if the focus element were
grounded, internal arc-over could oc-
cur. Measuring the voltage and re-
sistance values in this section will in-
variably show up the defect at once.

All-in-all the new electrostatically
focused picture tubes promise no addi-
tional burden on the service technician
and certainly represent a reduction in
the weight and complexity of TV sets.
Born of the necessity for conserving
scarce materials, these new picture
tubes are a major advance towards
better, cheaper, and simpler television
receivers.

RADIO & TELEVISION NEWS
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C“REFERENCE DATA FOR RADIO

INGINEERS™ by Federal Telephone
and Radio Corporation Staff. Pub-
lished by Federal Telephone and Radio
Corporation, New York. 640 pages.
Price $3.75. Third Edition.

The third edition of this popular ref-
erence work is the largest and best of
the series. It is more than twice the
size of the preccding cdition and is
three times as large as the initial pub-
lication.

The book is packed cover-to-cover
with pertinent data which has been
set up, in most cases, in tabular form
to facilitate its use. The book is di-
vided into twenty chapters which cover
such subjects as frequency data; units,
constants, and conversion factors;
properties of materials; components;
fundamentals of networks; selective
circuits; filter networks; attenuators;
bridges and impedance measurements;
rectifiers and filters; iron core trans-
formers and reactors; electron tubes;
amplifiers and oscillators; modulation;
Fourier waveform analysis; transmis-

sion lines; wave guides and resona-
tors; antennas; radio wave propaga-
tion; radio noise and interference;
radar funaamentals; broadcasting;
wire transmission; eclectroacoustics;
servomechanisms; miscellaneous
data; Maxwell’s equations; mathe-
matical formulas; and mathematical
tables.

* E3 #
CTELEVISION ENGINEEZRING™ by
Donald G. Fink. Published by McGraw-
Hill Book Company, New York. 702
pages. Price $8.50. Second Edition.

Although technically designated a
“second edition,” this volume is an al-
most completely rewritten version of
the author’'s “Principles of Television
Engineering” which appeared some 12
years ago.

The author has followed the same
basic pattern in preparing this mate-
rial that prevailed in the first edition.
He has assumed that the reader is fa-
miliar with the elementary principles
of vacuum tube circuits and the proc-
esses  of amplification, modulation,
carrier transmission, and demodula-
tion. Circuits and theories that are
peculiar to television are covered thor-
oughly, beginning with the basic con-
cepts.

The text material is divided into
cleven major categories covering the
television system as a whole, analysis
and synthesis of images. cameras and
picture tubes, scanning and synchroni-
zation methods, transmission of the
video signal, video amplification, car-
rier transmission of picture and sound
signals, color fundamentals, color TV
systems, television broadcasting equip-
ment, and television receiving equip-
ment. An appendix carries the FCC
“Standards of Good Engineering Prac-
tice” in abbreviated form as a refer-
ence.
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GREAT

FACTORY
RINGS YOU

Fmest Quality at la west Pmes

TV KITS, WIRED CHASSIS, and SET

CABINETS, COMPONENTS, INSTRUMENTS, and ACCESSORIES

REMOTE CONTROL TV CHASSIS

Here’s the fincst buy in Remote Control er Unit
is- all-clectronic; no troublesome mechanical parts.
Gives complete operating control of set. Plus—
the latest Transvision A-4 ered TV Chassis; com-
p[etely aligned; ready to plug in. Has |AFC and

AGC. Top quality reception, even in fringe areas.
17" A-4 TV Chassis, remote control, and CRT. .net $199
20” A-4 TV Chassis, remote control, and CRY..net 218
With Du Mont Tuner and FM radio, add....|...... 10

BEAUT!FUL TY CONSOLES

Ideal for Custom-Building or Conversion. T 101)‘ prices
start from $49. Send for Cabinet Catalog nojv

"‘l!t CR TUBE TESTER-REACTIVATOR

S
. E Tests Picture Tubes and Renews Brightness of
"'i' Many Dim Picture Tubes. Without rem 0v1ng plc
ture tube from set, measurc Cathode emxlssron ..
locate shorts between  clements
. locate high resistance shorts s 95
or lecakage as high as 3 mcgohms
'Full
Gudrunl’eed

Then, REACTIVATE dim picture
tubes if there’s no mechanical de-
fect in tube. 110V-60 cycles;
weighs 3 lbs.

g 0]

FIELD STRENGTH METER
AT NEW LOW PRICE

Improve TV installations; save half the! work with

the Transvision Field Strength Meter. $§59
[ net

Model FSM-1, complete with tubes. .
SAVE ON PICTURE 'Ii'-UBES
Direct from Factory!

2 Year Factory Guarantez!
Amazing new LOW PRICES on ail size Picture
Tubes with Transvision’s 2-Year Guarcntee, pro-
rated. Send for Price List now. |

MULTI-SET CONNECT()RS

feed up to 5 TV Sets from 1 Antenna
Prices: Multi-Set Conn. for 2 sets 54 95 list®
For 3or 4 sets....... ... uonn. 1 7.95 list®
“Dealers, write for discounts|
Write for Price List on TV COMPONENTS.
Want to Make More Motey in TV?

Write for the Triansvision

Factory Ag{enf Plan.

FREE BOOKLET:

“INSIDE CRT. or What You Should
Know about Picture Tubes.”” Writ-
ten by CRT experts, illustrated. It
will MAKE MONEY FOR YOU.
WRITE FOR IT NOW.
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FREE:
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ke | TELEPHONE
“Check the ﬁlamen.t drop across that | EuUI PM ENT & PA RTS

12BA6,” he ordered importantly.

: Mac turned his head aside to conceal | | pranq e, EM20A Remote control unita. oxe
. a port pac cal Z Bag.......
HAM WINS SUITI a grin as he obediently hooked the Reconditioned & tested Army EES Field wie: ©_ "
PRONES . . . ..t ol ittt ittt i asanenasa oac] N
Yup! Hundreds of hams all guer U.S. have v.t.v.am. across the filament prongs of Like New Sound Power field telephones 101..ca 22.00
thelr” new and used radio wear to CoyLUMEIA the tube. “Well I'll be—" he ex- BRPR e il Tl (1) o B2 [0~ 5 oy
7 Round up everything you have 3 “ ' Rebuilt TS9 handsets with new shell. .. onch 4.75
i slestronice, “retl s what'yourve kot I claimed. “There's only about five volts FEE TS e il GOy itllioondten
]'.,nx:;;,‘ ,}ﬂé’;s":‘v‘;""" when you see the slzzling dI‘Op here.” | No: logg, nez 3 Clmductor cord. .. ..., ‘mh 4.95
6" b wlliT_wnite icnt Now: | I thought so," Barney said com- odengey, e & TS WE
a 3 H New W.E. Operator's Head & Chest sets. ("lch 6.00
LIMITED QUANTITY SALE! placently' I had T JUSt hke that | New W.E. Chest Sets with F1 trnnlrnlucr—
Short on quantity—but long on sa;ings! | the Qtﬁer dﬁy e,’,(cept that a 12BE6 was No"l“, 2W g TgoQ Throat \llkes ...... = ‘:2:
MINE DETECTOR: SCR-823. Excel. cond...,$55.00 the Joker then. | A.E. Type 41 Recciver cicments for T§l'3
FREQUENCY METER: BC-221. Excel. shape. 79.9S . Bandset .. ... ....c.. . iieininnnaas .75
WALKIE-TALKIE TRANSCEIVER: ac a2 wr. l “What do you think happens?” New Cranks Ge9 for EE8 field telephone . , ez 25
ool candl it b e ey B 24.95 @ ; P New Capacitors CA-355 for EES -s0
ARB-RADIO COMPASS RECEIVER: 24 V. in I think that a loop of the filament New TS9 switches for handset ‘30
ii’:‘v‘}arf“"“c‘un.‘p?f’w” evl?h "ﬁb>.*“8:’.ui2"”,"n° g‘f | shorts out after the tube reaches a cer B s o) (1T s
» plugs, = ew C-158 holding Coils. -45
coe b - AW Elete ik Zees tain temperature. That cuts down the Leyer gwiiches compiete Wi CB 4 Lm0
- screw switch ......... .0 000 eters .
AIRCRAFT EQUIPMENT ' heat delivered to the cathode and re- B P : ::g: 292
New shipment just in! WRITE FOR PRICES duces the emission.” TM-184 terminal strips. for pole line. etc.cach  2.00
ﬁﬁﬁ-g Tﬁﬁ\ggé:f\‘gn ll;l}gkag I\ISQD}:K‘:EIVFR I “y . 5 k W.E. TO6A reccivers with HA1l elemem—Le:; Y00
2 RADIO Compase ‘mer-7 VHF RECEIVER | § | ‘“SWhy didn’t the tube checker burn | | cord ..... . ... ... .00 050 .. !
ARN-7 RADIO COMPASS. Complete Installation. | hy didn’t the tube checker bl‘.lrn o £ B-365 Relays :::h 2.55
SCR-522 VHF TRANSMITTER & RECEIVER, comp. out the part of the filament being n 5. 3A varistors. . . . . each .90
APRCS RECEIVER with TU-16, 17 & 18. Brand heated ?” e aayConnectontBlocks’ L Sache.s)
new. d cw W.E, Equallzers D-184752B..,..... each 7.00
| “Because you checked the tube the ;‘,ﬁ;}, ‘,(“eﬁu;‘f;},‘“:};{;"‘;“jﬁﬂ'fb’g;’; """ (56 Bew 0
MOBILE TRANSCEIVER: BC-6 10+ ter, FM 3 it cot hot enolich to | lamps . ... . ... . .. .. .. .u.. r 100 10.00
D e e e et s S f.?wﬁ.m""‘?.’u?‘z&amnf."' | first thing, b?fore it got hot enough to Ney 7"°"°“' TG Cth BT G :: 100 10.00
» o i it ouat |1 279 ... i i e T
LUt sensatioNal Price. ... .o iu ... $55.00 | ShOI‘t OUt' I 11 bet lf .yOll yank lt OUt New Al-: type 41 tranamitters, low lmpe- 1
88 S5 qmARSM r ik ¢ oD .'.‘f“'"“’ cover | | of the set and pop it into the checker | et oitie-- oo ek 150
BACH! UNIT oo Paeneean 8350 i i it wi W.E. x26 protector block L per 100 10100
Buy both "1 SAVE! " Both r?r L el before it has t,l,me to cool down it will New A.E, sg\:‘:ldecpo:werotcra:lmitun.. p ,:each 3.00
CRGT g g A A L st | | burn out now. [ et s b v oY S 5 a0
$a s BD-77. d. . . OF CADS o s s s s v o snronns b
MoxTH oMLY, UDLTLUTEN Y T T SR8 Mac quickly jerked the tube from New Kellogg 4 Conductor cords @7, for ‘tele: o
. . P one hands . H .
MARINE GEAR SPECIALS! the set and stuck it into the tube test- New Rubber Switchboard cords 2 Conduc?rT‘ e
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Ioop. “flex cabiles. plugs. and control bow. ghxcet: satisfied look on Barney'’s face. rTrngtng oo C; for talking. | 812 V-G 29.50
' w. it -right tel . each 5
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@ B amp. . " ~....." ass | | up with an earphone on his TV set. Switch SW 175 Clleaen .80
HI; is pretty hI;rd of hearing, you Svien w183 h 25700
CONDENSER SPECIALS ! ; b 24 New Capuesiors o CosFD wow. v, . S 2%:28
@ 400 VvDC 10¢. .10 for 69¢ know, and all he was getting out of his Switchboards BD 128............. i;-gach 0.00
16 ml‘d @ 400 VvDC. l"lp;:.‘ e:;:;cclrol stl H— set was What he COuld see. Wrestling Cnr;;;:)s & Leather bags for EE8 Ficl ele-
.05 mfd. 5000 vDC. 5 i Many, many more items.
23NmId2A8) 13 I;:gx'rerz‘mc” 3 for 1.00 n}?ttchhets anéi |3 ?gl’;}ts ‘,Yere about Terms: Check with Order F.0.B., Brooklyn S, N. Y.
a at maae sense to him.
4 V. BATTERY PACK “Couldn’t he listen with his hearing | | EASTERN TELEPHONE CO.
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e do the same thing any microphone | | —~RADIO G TELEVISIONELECTRONIS

2,1-3 mes. New ei...$19.95 does: exaggerates echoes. You've women in all Technical phases
HE d. b . T - ve.
3, 3'mes. ‘{i‘:é’a f",;&ﬁ:' J.ﬁ'& ’:.:5 doubtless noticed that a person stand- Enroll NOW for New Classes (Dav & Eve.)
- mcs . + ¥ % . .

Zl 1380 ing a few feet away from a broadcast Free Placement Service For Graduates

ARC-5 OR 274-N TRANSMITTERS

ARC-5 OR 274-N RECEIVERS microphone in any room except a stu- ¥or FrRe(e: ,\C‘;t\“g}gxf“t"l*t:: Sl)v]n‘g-c RN-5:2
,55 ;5. mea. Brana sanas | dio always sounds as though he were A Service of Radio Corporation of America
S8l mesr Wntharanetruitireeisier T talking in a huge hall, even though S T Sl Sy by WIS 1ol B Vo

28 V. RECEIVER DYNAMOTOR, ,

100 the room may be quite small. Exactly
14 V. RECEIVER DYNAMOTOR

- the same thing happens when you talk
LS RECEIMERIRACK L ivn i Bk to a person wearing a hearing aid from
mmfd, condenser. Excel. cond. ., ., 3.98 a few feet away from him, and this Another Outstanding Jobber

echo is just enough to confuse a per- LIFETIME ElEETHﬂHiES
All orders F‘;lc:.si;e:."o: :u"l:}:::et'.!ozpsr?grd:mfi! required. son WhOSe hearing iS not up to par_ 15071 ADAMS STREET +« TOLEDD, OHIO
When Mr. Bennett sat right up against :
COLUMBIA ELECTRONIC SALES his TV set, he could hear pretty well; NSTRUMENT
522 South San Pedro Street but when he backed off far enough so ] _ in stock!
D A 2 o (CARILILITA that the picture looked good, he could s Ses EICO ol on Poge I
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not understand what was being said.”

“What kind of an earphone did you
use ?”

“A regular hearing-aid earphone
that would snap into the moulded
plastic carpiece he has. It so hap-
pened that he had an old hearing aid
he no longer uses, and I got the ear-
phone [rom that. I measured it and
found that it had a d.c. resistance of
about 30 ohms; so I tried it right
across the voice coil of the speaker,
and it worked beautifully. When the
set is adjusted to just normal room
volume from the speaker it is also just
right for Mr. Bennett and his ecar-
phone, and the extra load represented
by the earphone is so light that you
cannot nolice any difference when it is
connected across the speaker. I ran
a couple of leads from the voice coil
to a jack on the back of the cabinet.
Trom a plug in this jack a length of
lampcord runs down through a small
hole in the floor behind the cabinet,
across the joists in the basement, and
then back up through another small
hole in the floor to a jack mounted on
the baseboard rights beside Mr. Ben-
nett’s favorite chair across from the
TV receiver. A few feet of flexible cord
and a plug allows him to plug his ear-
phone into either this jack by his chair
or the one on the set.”

“Why both jacks?”

“Well, usually his wife tunes the TV
set, but there might be times when he
will have to do this for himself. Then
all he has to do is pull the earphone
plug from the jack beside his chair and
walk over and plug into the jack on
the receiver. When he has the set
correctly tuned, he can replace the
lampcord plug in the cabinet jack and
go back and plug his earphone into
the baseboard jack. On top of that,
the jack on the cabinet allows the
lampcord to be disconnected when it is
necessary to pull the set away from
the wall.”

“What did he think of it?"”

Mac smiled reminiscently as he re-
plied, “Barney, when I saw that old
man sitting there chuckling and slap-
ping his leg at some of Bob Hope’s fast-
talking nonsense, I felt T had been re-
paid for all of the headaches we have
in this wacky business. The few min-
utes spent attaching that earphone
to the TV set meant hours and hours
of pleasurc and entertainment for that
old fellow.”

“Yep, Boss,” Barney agreed, “this
radio and television game is a pretty
good one at that. Therc are times, of
course, when a {ellow feels a little low
and discouraged as I did a couple of
hours ago—although I'll be darned if I
can sec why now—but most of the
time I feel as I do right this minute
when I can hardly wait {o get at the
next set.”

“Hold that mood!” Mac shouted as
he dashed across the room, snatched a
small sct from the set-to-be-repaired
aroup, and rushed back to place it on
the bench in front of his broadly-grin-
ning, red-hecaded assistant.

y
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When you own a Newcomb amplifier yoi own
more than just a carefully built piece of ele¢tronic
equipment that measures up to the most exacting
mechanical requirements. You also own. .. what
you really want. .. the phonograph amplifies that’s
designed to give you the most in listening quality.

|

Model HLP-14, 14 watt
s | - Phonograph Amplifier
Let your own ears be the judge. When you| listen

to a Newcomb you hear your favorite recgrdings
or radio and television shows come gloriously to
life. These superb amplifiers are subjected fo rig-
orous testing procedures throughout their groduc-
tion to insure mechanical and electrical perfection.
BUT ...more than that...they must meet the

most critical [istening quality tests. | Model P-10A, 10 watt
| Phonograph Amplifier

Newcomb Model KXLP-30 is a 20-20,000 cycle,
low distortion, 30 watt phonograph amplifier pro-
viding the reserve power to make full usel of its
special tone control circuits. Superbly balanced elec-
trical design, the result of many years experience,
gives you remarkable listening quality. The
Magic Red Knob four stage record conditioh com-
pensator frees tone controls from the function of Model R-12, Three Speed
controlling surface noise. Thus any desireg tonal Portable Phonograph
balance may be obtained under any condition of
operation at any volume level. Adaptable for use
with AM-FM radio tuners, TV, wide range loud-
speakers and magnetic or crystal pickups| it is
engineered for your listening pleasure.

Write for complete descriptive litergture r
Model RC-12, Three Speed
| Portable Phonograph

THE SOUND

THAT QUALITY BUMILT

Model B-100 Radio

NEWCOMB AUDIO PRODUCTS CO., DEPT. F, 6824 LEXING{FON AVENUE, HOLLYWOOD 38, CALIFORNIA

MANUFACTURERS OF P.A., PHONOGRAPH, MOSBILE, INSTRUMENT AND WIRED MUSIC AMPLIFIERS
PORTABLE SYSTEMS, PHONOGRAPHS, RADIOS, TRANSCRIPTION PLAYERS AND RACK EQUIPMENT
|
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Become an

Blectrical Engineer

o B. S. Degree in 36 Months

® Radio-Television Technician
Certificate in 18 Months

By 1954 there will be at least two positions
for every engineering and technician gradu-
ate. This College offers a tested plan that
permits you to enter these vast employment
opportunities at an early date. First—you
save a valuable year through optional year-
round study. Second—you can receive ad-
vanced credit for prior training gained in
the armed forces, other schools or field ex-
perience.

Enter Both Radio and Television
Through This Plan

12 months or one-third of the B. S. degree
course (Electronics major) — also brings
you the Radio Technician’s certificate. An
added 6-month course qualifies you for the
Radio-TV Technician’s Certificate.

The Proven “UNIT CHASSIS SYSTEM”

of teaching was
developed here. It
“breaks down’ the
TV set by stages.
You learn every
component of all
types and makes —
and are prepared
for future design
changes, including
the advent of color.

SPECIAL! Television Clinics

Ambitious Radio and TV Servicemen can en-
roll now in special one-month spring or sum-
mer clinics—to handle latest field service
problems. Combine education and vacation.

Over 48,000 former students from all states
and 23 overseas countries. Faculty of trained
specialists. Modern laboratories and equip-
ment. Nonprofit technical institute and col-
lege 49th year,

MILWAUKEE

SCHOOL OF ENGINEERING
Founded 1903—Milwaukee, Wis,
Terms open April, July, October, January

FREE — Worite for *'Occupational .
Guidance Bulletin,”” **Your Career’®
booklet, and Catalog.

A

-
Milwaukee School of Engineering :
g Dept. RN 352, 1025 N. Milwaukee N
g Milwaukee, Wisconsin 1
§ Without obligation send Cataleg for 1
§ Electrical Engineering, B. 8. Degree, £ []
1 majorin[] Electronics ;[T Power ;0] “‘Your ]
g Career’’; Occupational Guidance Bulletin [l
g on: (3 Radio-TV; [JElectrical Power; 1
§ O Welding ; O Heating, Refrigeration Air Conditioning. 1
1 O TV Service Clinic. 1
1 Name.._______ - Age. :
1 § 13
1 Address________________.___ 1
1 City_____ _Zone State___.______. :
3

3
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Manufacturers’ Literature

enclosing the proper amount,

Readers are asked to write directly to the manufacturer for the literature,
By mentioning RADIO & TELEVISION NEWS, the issue and page, and
when indicated,

delay will be prevented.

RECTIFIER REPLACEMENT

The Selenium-Intelin Divigion of
Federal Telephone and Radio Corpora-
tion, 100 Kingsland Road, Clifton, New
Jersey has just issued a “Selenium
Rectifier Replacement Guide” designed
to facilitate receiver servicing.

This 32-page book is divided into
nine sections covering TV replacement
part numbers, radio replacement part
numbers, code numbers and miscel-
laneous replacements, operating char-
acteristics of Federal units, fundamen-
tal circuits and servicing information
on Federal rectifiers, servicing infor-
mation, data on how to replace the
35Z5 with the company’s 100 ma. se-
lenium rectifier, “packaged power,”
and a cross index of part numbers.

Copies of this guide are available
from the company at a charge of 50
cents each.

"REPS" DIRECTORY

The Los Angeles Chapter of “Rep-
resentatives, Inc.” has issued its 1952
directory, containing 40 pages and
covers.

This seventh edition carries a com-
prehensive product index with 310 sub-
heads and upwards of 4000 listings un-
der various classifications. The data
includes an alphabetical list of manu-
facturers represented, the officers and
committeemen for 1952, and a list of
senior members and associates.

Copies of this new directory are
available from the chapter’s publica-
tion office at 767 Castelar Street, Los
Angeles 12, California. Requests
should be addressed to the attention
of the executive secretary-treasurer,
Dr. Ralph 1.. Power.

RCA TV BOOKLETS

The Tube Department of Radio Cor-
poration of America, Harrison, New
Jersey has released two of its new
television data books to all technicians.
. The first booklet, “RC A Kinescopes,”
is a comprehensive manual contain-
ing data on more than 100 different
kinescope types now in use. The pub-
lication provides such reference in-
formation as characteristics of the
company’s complete line of kinescopes,
a replacement directory listing com-
petitive units and the corresponding
RCA “direct replacement’” type or the
company’s “similar type,” and a pic-
ture tube conversion chart. This book
is listed at 25 cents.

The second publication is entitled
“Television Servicing” and comprises a
collection of special articles prepared
by RCA’s John Meagher and Art Lieb-
scher. In addition to new articles on

WwWWw americanradiohistorv com

TV servicing by Mr. Meagher and a
new paper on TV tuner alignment by
Mr. Liebscher, the book contains all of
the Meagher articles on TV servicing
which originally appeared in the “RCA
Radio Service News.” Subjects cov-
ered include r.f-i.f. alignment, trou-
bleshooting, and circuit analysis. This
book sells for 35 cents.

Either or both of these new publica-
tions are available from the company’s
tube distributors or from the Commer-
cial Engineering Section of the Tube
Department.

DESIGN INDEX

Thordarson Meissner Manufacturing
Division, Mt. Carmel, Illinois has is-
sued a comprehensive reference work
covering more than fifty-thousand
field-proved transformer designs.

The new publication, which covers
virtually the entire field of filters,
chokes, and transformers presently re-
quired by the industry, has been issued
in book form and is available to engi-
neers.

Inquiries regarding this new “Trans-
former Design Index” should be ad-
dressed to the company at Mt. Carmel.

NEW ASA STANDARD

The American Standards Associa-
tion, 70 East 45th Street, New York 17,
N. Y. has released its new standard
covering “Graphical Symbols for Sin-
gle Line Electrical Engineering Dia-
grams.”

The new standard (Z32.1.1-1951) co-
ordinates and modifies the single line
diagrams contained in the ‘“American
Standard Graphical Symbols for Elec-
trical Power and Control (Z32.3-1946)
and for ‘“Telephone, Telegraph and
Radio Use” (Z32.5-1944).

For the first time single-line dia-
grams for use in both power and com-
munication work are combined and
contained in one volume. They repre-
sent an agreement reached by repre-
sentatives of the electric, telephone
and telegraph, radio, public utilities,
and the government on standard sin-
gle-line symbols.

Copies of this new standard are
available from the ASA at $1.40 per
copy.

COAX CONNECTORS

Transradio Ltd., 138A, Cromwell
Road, London, S.W.7, England has is-
sued a bulletin describing its line of
precision coaxial connectors.

The publication, which has been
designated TR-7B, pictures several
different types of units and provides
comprehensive data on the company'’s
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complete line in tabular form. A few types of U.S. JAN
connectors are also listed on this data sheet.

Requests for copies of publication TR-7B should be sent
direct to the company.

WRL 1952 CATALOGUE
World Radio Laboratories, Inc., 744 W. Broadway, Coun-
cil Bluffs, Iowa is now offering copies of its new 1952 cata-
logue to interested persons.
Designated Catalogue No. 12, this new 140-page publica-

with easy-to- uixstoll

Blomaéer-?@mgue

tion lists transmlttmg equ1pment,. ponverters, 'gubes, am- A |. |. - C H A I\ N E |.

ateur gear, test equipment, television accessories, books,

service manuals, ete. It also carries a listing of recondi- MASTER

tioned equipment available from the company. Distribution Amplifier
The catalogue is indexed by both manufacturer and prod- ANTEN N] A Model #DBAJ—:I-AfeI,.isto;:ilf;s$87.50

uct to facilitate reference. Copies of this publication are SYSTEMS

available without charge.

HIGH-MU POWER TRIODE

Lewis and Kaufman, Inc., Los Gatos, California now has
available a technical data sheet describing its Type 100TH
high-mu power triode.

The tube is illustrated and described with dimensions,
operating curves, and electrical characteristics. Typical
operation and maximum ratings are given for the tube in
service as a class AB audio frequency power amplifier and
a class C power amplifier and oscillator.

Commercial Antensifier (30 Times
Gain) Use As Pre-Amplifier, Line

Distribution Amplifie; Amplifier or de-luxe Booster
- = = 2 TV Set Outlets | Model HCA-1-M List Price $77.50
SURVEY OF LUMINESCENCE THEORIES Model #DA2-1-M List Price!$39.50 :

The possibility of better television tubes and fluorescent |

lamps is suggested in a survey by Navy researchers on the ‘L
theories of luminescence which is now available in booklet More Gain Per Dollar!
form from the Office of Technical Services of the U.S. De- B-T Home Antensifier Modell HA-2-M
partment of Commerce, Washington 25, D. C. ,i‘:f;,’,m;‘ii';c,”g";?,'"e{VGE;’;{‘ﬁ; P
The report provides a fairly extensive theoretical back- Cabinet List Prite $57.50

ground based on existing theories as they apply to in-

dividual systems of luminescence. These theories reveal

how luminescence problems have been treated gen-
(Continued on page 136)

Literature on Request wr!fe Dept. E3

Blon er-Tongue La_ S., Inc. m. vernon, N. ¥

THAT GOOD I.O.@KING OLD CONSOLE—
REPLACE YOUR OBSOLETE RADIO

with a modern, (Ieasily installed

ESPEY AM/EM CHASSIS

and your favorite console is ““right-up-to-date’”

High score
every time with
‘“Safe Centers!”

In Basketball there’s no better assurance of

victory than a lengthy lad jumping center . . .
and there is nothing that scores higher in radio,
TV and other electronic circuits than SELETRON
miniature rectifiers with ‘"Safe Center’” plates.

When you specify SELETRON Selenium
Rectifiers you eliminate arc-over danger,
short circuits and heating at the center - £ »RMEd an exce”e“-'

contact point. Assembly pressure, or pressure I;;s"sruf":ﬁ':mboys.AeT::;:

applied in mounting the rectifier cannot affect tronic engineers. Ful-

its performance — a SELETRON feature ly licensed under

accomplished by deactivating the area of RCA and Hazeltine
the plate under the contact washer.

-m--m---"

patents. The photo
shows the Espey
Model 511-C, sup-
plied ready to play.
Equipped with tubes,
antenna, speaker,
and all necessary
hardware for mount-
ing.

The millions of SELETRON Selenium Rectifiers
in satisfactory service as original equipment
in the products of leading manufacturers

are millions of reasons why you can specify

SELETRON ond be safe!

|
i
Look for Howard W. Sam’s Red Book ‘

Supplement listing SELETRON
replacements . . . and write for
Bulletin No. 104-N-1

NEW FEATURES—Improved Frequency modulation circuit, drift
compensated ¢ 12 tubps plus rectifier, and pre-amplifier
pick-up tubes ¢ 4 dual purpose tubes * High quality AM-
FM reception ¢ Push-pull beam power audio output 10
watts * Switch for eajy changing to c¢rystal or variable
reluctance pick-ups ¢ Multi-tap audio output transformer
supplying 4—8-—500 ojims.

( Makers of fine radios since 1928.
|

nnnoann
~{Seletronl=
Rininininininin

SELETRON_ DIVISION

Write Dept. RN-3 for

| literature and com-
plete specifications on t "
Model 511-C and b TEL. TRafalgar 9:7000

others. ‘MI}NUFACTURING COMPANY, INC.

_I 528 EAST 72nd" STREET. NEW YORK 21, N. Y

R N N N N N § B-N N N B T BN N W N N N-N-W B ¥ ¥ ¥ ]

@ RADIO RECEPTOR COMPANY, InC. RR

1922 in Rad e 3
ont: 251 West 1910 S1.,
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Capacitance Pick-U p

(Cartridge Form)

AT LONG LAST! — REALISM wulhnu noise ;
20 TO 20,000 CYCLES

g
i
& RS :
"“J}'/ Adiudged Sen-
sation at No-
vember New
York Avudio
Show.

AN

Will Improve and Replace Any Modern Phonograph Pickup
4/ One gram stylus pressure with ideal tone arm
A/ Two grams pressure on modern Webster changers
&/ Very low pressures with other players, including RCA 45 changer
&/ Will operate properly with most good quality tone arms

Constant Amplitude Response, 20 to 20,000 cps.
1 volt into V2 megohm at 1000 ¢ps.

AES Response Equalization from separate out-
put connection, for LP records.

S

EA‘.FH ERS cmmn GE

WEATHERS power supply, complete with power
cord, for 117 volts, 60 ¢ps...._net $14.50

Replaceable 1-mil sapphire stylus (choice of
1-mil or 3-mil sapphire stylus on request).
Records last thousands of plays. One sapphire

plays thousands of records.
$37.50

Oscillator requires 6.3 volts ac at 0.3 amp, and 250
volts dec at 2ma. Available from most amplifiers.

Complete with ultra-flexible
cable, oscillator unit, tube,
installation hardware and
instructions. net

WEATHERS INDUSTRIES

510 RICHEY AVE, W, COLLINGSWORD & N d

Attractiv
Low Cost
Easily Installed :

LO W’El.l. ;
INTERCOM
LOUVRES

For Multiple Apartment, Homes, Hospitals

Here’s a low-cost intercom louvre,
complete with pushbutton, that
will satisfy the most exacting cus-
tomer, yvet keep your installation
time and costs down to a mini-
mum !

The Lowell Model C3 is a flush-
mounting louvre stamped from 16-
gauge steel equipped with push-
button, and finished in white. Di-
mensions: 77 x 414",

The Lowell Model CB3X is a heavy
steel box with 34" knockouts, used
with the C3 louvre for protection
of the speaker. All hardware fur-
nished, for mounting plate to box.
Dimensions: 4” widex 6 highx2”
deep. Finished in Zine Chromate.

LOWELL MANUFACTURING CO.

Mirs, of Lowell Qpeakel Bafftes— "Heard Everywhere'”
3030 Laclede Station R Maplewood 17, Missouri
Canadian Representative:

ATLAS RADIO CORPORATION LIMITED
560 King Street W,, Toronto, Outario
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LEARN CODE NOW!!!

BE A RADIOMAN ... $p,%1%&s

recognized by all Servnce Branches,
ere is an Electronic Code Trainer
complete with Army Key-Tube-Phone-
Variable Note. S\m€ y plug in A.C.
or D.C. and use nstructions and
simplified code training course m
cluded. Factory Guarantees .
plete as advertised. Nothm;z élse to
buy. We pay postage. Send $5 95
Check. Money Order.......
For Group Training, Deluxe model with
$7

5 ” Speaker,
Ad(htxonal Keys, for either unit, each S1. OO

GREENWICH SALES CO. S7,°QTLtANDT sT.

NEW YORK 7

IF YOU BUY ON SPECIFICATIONS

value, you'll h*,r the
TWIN-TRAX* TAPE RECORDER

*'Choice of Engineers Everywhere''

and tops

Compare the guaranteed specifications
of a Twin-Trax Tape Recorder with any
other .recorder in any price class. You'll
find that Twin-Trax gives you more fea-
tures, better all-around performance and
more value for your money.
Complete specifications, performance rat-
ings and direct factory prices in our
catalog 5109. Send for it today.
*Trademark Reg.

AMPLIFIER CORP, of AMERICA

398 Broadway, New York 13, N. Y.
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erally and may be used as a. guide in
understanding the processes involved.

Major subjects covered include ac-
tivators, electron traps, efficiency of lu-
minescent materials, etc.

Orders for report PB 102 597 must
be accompanied by check - -or money
order for $1.00, made payable to the
Treasurer of the United States.

SHCCK TESTING

Haines Designed Products Corpora-
tion, 117 North Findlay Street, Dayton
3, Ohio has available copies of its 4-
page technical bulletin, “Instrument
Shock Testing Theory and Measure-
ment” which it will distribute to in-
terested persons.

The booklet describes in detail the
use of the company’s shock testing
mechanism (conforming to JAN-S-44
specification). Calculations, operation,
and instrumentation are fully covered.

REPLACEMENT CONDENSERS

Cornell-Dubilier Electric Corpora-
tion, South Plainfield, New Jersey has
just released its 28-page catalogue
covering service replacement con-
densers.

Known as Catalogue 200C, the new
publication lists several new C-D con-
denser types, extends the regular list-
ings to include additional popular sizes
and values, and carries data on the
company’s complete line of electrolytic
photoflash units and commercial mica
transmitting and replacement trans-
mitting condensers.

Indexing and listings have been sim-
plified, making for quicker and easier
identification of the products.

Copies of this catalogue are avail-
able from C-D jobbers or from the Job-
ber Division of the company at South
Plainfield. Specify Catalogue 200C.

CABINET DATA

G. & H. Wood Products Company, 75
North 11th Street, Brooklyn 11, New
York now has available for distribu-
tion a folder covering its “Cabinart”
line of cabinets for radio and tele-
vision.

Twelve individual sheets are in-
cluded in the folder which provide
complete data on a wide variety of
cabinet units. Speaker housings, radio-
phonograph cabinets, television cabi-
nets, and combination units are in-
cluded.

Copies of this folder and data sheets
on the company’s corner folded horn
enclosures (both assembled and in kit
form) are available from the company.

ASTRON CATALOGUE

Astron Corporation, 255 Grant Ave-
nue, East Newark, New Jersey has is-
sued a new catalogue which gives per-
formance data and test characteristics
on its line of condensers and r.f. inter-
ference filters.

Designated Catalogue AC-3, the hew
publication lists and illustrates a com-
prehensive line of dry electrolytics,
along with all applicable engineering
data. The “Metalite” section covers,
in addition to pertinent data, the his-
tory of the use of metallized paper in
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condensers, advantages, and engineer-
ing performance data, curves, and test
procedures.

A request on organization letterhead ‘
will bring a copy of Catalogue AC-3. |

RADIO-RECORDER SLIDES ]

Grant Pulley & Hardware Company,
31-85 Whitestone Parkway. Flushing,
N. Y. is currently offering a new, four-
page circular describing the uses, ap-
plication, and installation of the com-
pany’s “radio-recorder slides.”

These slides enable the radio, re-
corder, or phonograph unit of a con-
sole to slide in or out of its cabinet.
The booklet describes the two differ-
ent models that are currently available
—one for underncath mounting and
one for side mounting.

JOHNSON CATALOGUE

E. F. Johnson Company, Waseca,
Minnesota has announced the availa-
bility of its new “General Products
Catalogue #972.” |

Products listed for the first time in-
clude the company’s “Viking 1” trans- |
mitter, the “Viking” v.f.0., the Faraday
shield for the company’s plug-in links,
#229-201 rotary inductor, #126-105
crystal socket, and the company’s new
knob and dial line.

NEEDLE GUIDE 4

M. A. Miller Muanufacturing Com—[
pany, 1169 East 43rd Street, Chicago
15, Illinois has issued a revised needle
replacement cross reference guide
which has been brought up-to-date as
of December 1951,

The guide clearly presents the cata-
logue numbers of all cartridges and
corrclated needles. Included are the
company’s catalogue numbers and also
catalogue numbers of other leading
needle manufacturers.

The material is presented in tabular
form to facilitate the use of the cata-
logue by dealers, service technicians,
and jobbers.

MOTOR GENERATORS
A copy of Bulletin 440 describing |
the company’s complete line of 400 |
cycle motor generator sets is now
available without charge from Bogue
Electric Manufacturing Company, 52
Iowa Avenue, Paterson 3, N. J.
These motor generator sets, which
have been designed for use in labora-
tories, factories, in industrial opera- |
tions for testing electronic equipment,
and operating high frequency motors
and radar equipment, are comprehen-
sively discussed in this new publica-
tion.
Requests for copies should be ad-
dressed to L. G. Sands, general sales

manager of the company. —30—
|
ANSWERS TO QUIZ \
(See page 128) ‘

1 C 4 G 8 F

2 1 5 E 9 D
3 A 8 H 10 B ||
7 7 [
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630 TV Chassis
Wodds Fimest
TY RECEIVER

The New and Improved Super Famous
‘630" T.V. Chassis, is a 30 tube high
quality television receiver (inciuding 3
rectifiers) manufactured under license by
the Radio Corporation of America. This
chassis Is the standard by whiech all other
V. chassis are measured. Standard
R.M.A. Guarantee! FREE replacement on
all detrective tubes and parts.
FEATURES: e Full channcl coverage. @
Diseriminator-type IFM sound system. e
Improved picture brilliance. ® AFC hori-
zontal hold e Keyed AGC. e Stabilized
vertical hold. e 3 stage syne. separator
and clipper. ® Automatic brightness con-
trol. ® 1 Mc band width. ® Highest qual-
iy parts used. All standard tubes. ® For
all Cathode Ray tube sizes and types.
167, 177, 197, 207, 24” Tubes. Perfect
for I'ringe Area Reception.—Will work
where most sets fail to operate.

With HiGain standard ecoil tuner and
R C.A. ti-Fi 12”7 Speaker, complete with
knobs and hardware. Complete with Fed.
Taxes Taid.

Less Cathode Ray Tube. . s l 4 ' |50
630 DX Chassis—Extra power for fringe
areas. Can be operated without booster or
compli(‘utc&(l antennél. Coniplete with Fed.
Taxes Paid. Less Cathode

Ray Tube seidauiiar . 1o s ' 5 ' |50
Avgilable wigx Duglont Input Tuner I'M
Itadio, less Cathode Ray

TUDL 5o . o @ manyrat 12 B a s ' 48 Iso
Chassis Mounting Brackets when ordered
with chassis

T

TV CONSOLE CABINETS

Designed and built by
niaster cabinet makers.
Genuine Ma hogany
wood with hand-rubbed
piano finish. All pan-
els 15”. Supplied com-
plete withtube mounts,
speaker grille  and
back., (Masks extra,
see below for prices).
Dimensions—23” wide
x 39%” high x 237
deep.
No. { Cabinet—TFor 630
chassis with all holes

drilled on front panel for controls and
{Specify size

17”7 or 20” tube opening.
wanted.)

No. 2 Gabinet—Blank front panel to accom-

modate any make TV chassis. Tube open-
ings for 17”7 or 20”. Special
(Specify size wanted.) Price $4795

177 LUCITE MASK ........
20” LUCITE MASK ......

TERMS: 20%

order,
C.0.D. Prices F.O.B. N. Y. City warchouse.
Min. order $5 (allow for postage). Prices in
this ad supersede all others published.

cash with

STEVE-EL ELECTRONICS CORP.

61 Reade St., New York 7,/N. Y. COrtiandt 7-0086

Dept. @S
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BRAND NEW STANDARD BRAND TUBES—
Ihdividually Boxed and Guaranteed

(}zil
® |AA§
1A7
185
i
hy
® .
it -
i
ILE
e
!
[ ] IL%
1L .
(N5
1685 .
. i
I
12 !
2IX12
A4
® 2A5
A4 L.
3Q5
° Sh
[
[ ]
®
0
- ‘ . 5006
64U5 7C4 ... .. .79
64 U6 7C5 g9 | 30Y6 o
6AVE 706 99 §6 ...... g
6EAG 7E5 99 | 70L7 2
® 6EA7 7E6 99 | pearrre
6EC5 7JE7 99 | 80 ...... 79
6EEG 7F7 99 | 11723 78
GE G6 7H7 ... 2058 .... 1.22
65 HE 7G7 ... 1.28 1 1I7N7 ... 179
= |

i TV
PICTURE TUBES

ONE YEAR UNCONDITIONAL GUARANTEE,
All blatk faced-non glare— S H ELDON, \
THOMAIS, and other famous makes, |

10BP4A ...$22.95| 17BP1 .
12LP4A ... 22.95 | 17HDL .
14BT4 ... 23.95 | 19AP4
I6HPE ... .. 31.95 | 19EP1 .
..... 28.95 | 19D
‘ 20CP4

91ATE ... .. 69.90

CATALOG

UP.TO-THE-MINUTE
sclection of merchandise
including TV antennas,
cabinets, parts, hard-
warc and accessories,

VISIT OUR
NEW STORE
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CATALOGUE SPECIALS

NOVICE CW TRANSMITTER

Here's a meat and compact surplus item which con-
verts very simply to 3700-3750 KC crystal controlled.
Condition? Guaranteed suitable. Instructions? \es,
we furnish them! Complete, comprehensive, step-b:
step; nothing left to guesswork. This is BC-438, f.he
command transmitter which has been such a favorite
with old-timers. By the time this ad appears, the
-457, described in November @QST, will be all gone,
so we worked out the conversion on BC-4) Now
don’t wait until these are all gone! ONLY .$57.95

APN-1 WOBBULATOR
{(See Dec. Radio & TV s)
Now you can build that 48 \ER%ATIIE SWEEP FRE-
QUENCY GENERATQOR''! We've managed to acquxre
only 100 of the APN-1 mag neticunits,
HURRY! With reprint of the article. .. .. caun. SG.SS

BROADCAST BAND & AERO
WIN-26-C Remote Controlled navigational di-
rection finder and communications receiver.
Manual DF in any one of three freq. bands, -
150 to 1500 KC. 24 V. Self contained dy-
namotor supply. Complete installation, includ-
ing receiver, control box, loop, azimuth con-
trol, Left-Right Indicator, plugs, loop trans.
mission line, and flex. shafts. 69 50
BRAND NEW, ORIG. PACK "
MN-26-C alone, New. ... ......... $39.50

MN-20-E BENDIX LOOP

Here js a dandy! TUse as a remote-controlled loop
with AC-124 flexible shaft, or mount a lightweight
beam on the loop and use the slip-rings to feed it.
Inside gears are_15:1 ratio. Originally used with
MN-26 or RAYI() -DB. BRAND NEW and CLEAN,

Special, ONLY .. vv v ssomesnemenonns s
MC-124 ﬂe\shan will ship length closest to Y()ul
SPECS. wasaio i s e e e e e 30c ft.
MN 52 crank drwe with azimuth scale, for above
loop, 15:1 ratio. . . .o v i eiiv i $2.50

MARINE RADIOMEN

qem'l now for our latest Marine Catalogue describ-
and pricing the famous ‘‘G.L. MARINER’'
transmm:ers, receivers, and Direction Finders.

4 USES—4 DOLLARS

The most vexsame dvnamotor in surplus! The best
dynamotor tor conversion to 6 v. DMultiple windings!
After conversion you get choice of 190 or 350 v at 50
MA or 250 v at 100 M No blushes to sh)ft around.
no mechanical work. se it as a 2:1 o :2 step-up
or_step-down cr'msfmmer for DC voltage' Changes 8 to
12, or 12 to 24, or vice versa. up to 3 r use it
as a GF\'ERATOR Turn with motor. get 12 v DC_at
12:6 24 v DC at 6.3 A, plus high voltage, In-
cludes easxly removable self-contained 800:1 sealed-in-
oil gear reduction unit. Complete dope sheet

furnlshed BRAND NEW.................

PRECISION CALIBRATED TUNER

Build a Q -meter Or an audio Oscillator. a sw-nal gen-
erator, . an ultra-stable receiver, you
name 1t' Labh-standard accuracy and resetablhtv 3
gang condenser assembly with 47 precision djal etched
1.5-12 me in 3 bands plus a reference scale. Trian-
gular plastic hairline indicator: 50:1 ratio drive as-
sembly, all gears sprxn“-loaded double section, Has
tuning lock. Plates are two single spaced 2350 wuuf,
and one double-spaced 260 uuf section. Use double
spaced section to eliminate drift. All are ceramic in-
sulated. Neat and compact. Uncle paid a lot of money
for this baby! New, clean, orig. pack from bulk spares.
Was the VFO tuner for Collins TCS xXmtr. We furnish
free schematic complete TCS-12 with this. $

ONLY 4.95

NEW CARBON MIKE

A little gem! Same impedance as T-17,
the palm of vour hand.
ard 3-circuit plug.
ment. BRAND NEW

but hold in
Nice flexible cord with stand-
Press-to-talk switch. New ship-

$2.79

COMMAND EQUIPMENT

With free dope sheets and schematics

R RS

BC-455. 6-9 mc. NEW $12.95.
TR RS

= s .9
T-23 /ARC- 5 VHF, 100- 1\) me. E\cellent used 24, 95
Good used, 18sS tUDES. . . . & osv., ..o s 9.95
MOD BC-456, Br'lnd ne“ 55 95. Excellent used 2 49
As is, for parts. ... ... ...l 1.29
274N PLUG. 7- pxong m'nle plug to ﬁc back of command
revrs, and xmtrs. Th s the same plug as used in the
racks. NEW. each 21c ﬁV f ............. $1.00
Local Control Adﬁpter Parts for 274X or ARC-5 revr.
Exact pot, switch. knobs. etched plate, and instruc-
tion data, Ready to mount................. $1.29
SPLINE TUNING KNOB.. .. .. ... uuuuuuiennnns

9 TO 13 YOLT TRANSFORMER
OR LINE VOLTAGE BOOSTER

Tapped transformer. Input 115 v 60 cy, to 13
volts out in 1 volt steps at 3 amps, Our free sche-
matic shows lots of uses. EW.....00 0 $1

HI-FI DYNAMIC HEADSET!

A lucky purchase from Uncle! This is the DYNAMIC
set, using waterproof fiber cones. which gives abso-
lutely best music reproduction. flat from almost noth-
ing to beyvond 10,000 CPS. Permoflux net price new
is b-i‘) 95 per set! These have large chamois cushion
ear muffs. and headband pad snaps off and on with dot
fasteners for cleaning. Mis-matching impedance 10:2

makes no_ difference with these babies,” Bass notes
come out like a 137 speaker. Don’t miss these! 400
ohms impedance. Checked out.............. $4.95

FREE! NEW CATALOGUE!
interesting, Descriptive. Nothing but Bar-
gains! Send for It Now!

AUDIO SUPER-SPEC!ALS
SUPER HI-Q high cut choke. 0.65 H, 55 ohms DC.
Tune witn .001—000 oNLY. . 77 7007 e
Lo

3 H, 2

as 50 ma filter choke. Y 8¢
OUNCER Transformers, one for mike to push-pull grids,
flat 30 to 15.000 CPS: other for push-puil output,
tapped sec.. turns 14:1. Tn unit with resistors. con-
dclwers efc. BOTH FOR ONLY 2,29

HASE SPLITTER, or low-level mixer. or hybrid, or
push “bull unit. Has 3 _winding ach exactly 1:1 to
any other: essentially flat 10 00 CPS,
BRAND NEW.

G.L. ELECTRONICS

905 S. Vermont Ave., Los Angeles 6, Calif.
All Prices F.0.B. Los Angeles Calif.Buyers Add Sales Tax
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R. F. Amplifier
(Continued from page 55)

The three self-contained power sup-
plies furnish all operating voltages,
plus regulated power for the exciter.
The high voltage power supply uses a
single 5R4GY, the high vacuum type
being preferred over mercury vapor
rectifiers to prevent the radiation of
“hash.” The filter choke and plate
meter are connected in the “B-minus”
lead to reduce the shock hazard. A
double-pole, double-throw antenna re-
lay is installed under the chassis to
switch the antenna to the receiver coax
and open the high voltage transformer
center tap when 8; is thrown. The out-
put condenser, C., on the high voltage
power supply should have a capacity of
at least 8 #fd.,, not because of hum,
but to assure low output impedance to
supply the peak currents to the class
B r.f. amplifier. The high voltage
should measure 750 volts.

The low voltage supply delivers 300 .

volts to the 6AG7 and the 807 screens.
It is important that this voltage be
within five per-cent of this value. The
transformer used in this unit had a
rather low a.c. voltage output, so a 5Z4
rectifier was used. This tube has a
very low internal voltage drop. Most
small transformers of the type suitable
for T, deliver about 350 volts a.c. each
side of center tap, so the d.c. output
would probably exceed 300 volts. If
this is the case, a 5Y3 rectifier could
be substituted to reduce the d.c. out-
put. S: opens the center tap of the low
voltage supply on standby. An addi-
tional switch, 8., closes only the low
voltage supply center tap through a
resistor, leaving the high voltage off.
This gives a low voltage to the exciter
for spotting the exciter signal in the
receiver, while the voltage is too low
to harm the screens of the final ampli-

fier. Two VRI105 tubes are used to
stabilize the exciter “B” supply volt-
age.

The bias supply is turned on by the
line switch, S;, and remains on at all
times. This supply uses a half-wave
selenium rectifier so the bias appears
almost instantly when the transmitter
is turned on. T. should have a second-
ary voltage of between 50 and 110 volts.
Because of the half-wave rectifier, it
is possible to vary the bias over a wide
range merely by adjusting the load
resistor, Rs. Transformers of this type
are rather scarce, but a filament trans-
former operated backwards from the
filament supply will make a satisfac-
tory substitute. The value of Rs is ad-
justed to provide a bias voltage of ap-
proximately 30 volts on the 807's. The
best way to adjust this resistor is to
set its value at the point where the
total plate current with no excitation
is 60 ma. to the two final tubes. The
plate voltage should be 750 or near this
value, and the screens should be set at
300 volts. A variable slider type resis-
tor may be used for R; in determining
this resistance, after which a fixed re-
sistor of the proper value may be per-
manently wired in. About 500 ohms is
the maximum value of resistance
which should be used to avoid poor
regulation of the bias voltage.

Tuning the transmitter is quite sim-
ple. One precaution—don’t try to
operate the 6AGT7 as a doubler. The
harmonic output of a class A stage is
practically nil and if you are getting
excitation to the final from the driver
as a doubler you have too much excita-
tion to the 6AG7. Of course you can-
not double an AM sgignal. For c.w.
and FM, the transmitter is tuned in the
usual manner, adjusting the swinging
link to load the final to about 200 ma.
or 150 watts input. After the rig is
tuned up it is good practice to reduce
the r.f. gain control until the output
just begins to drop off. This will in-

Under chassis view. The selenium rectifier disc is mounted under the chassis with
the antenna-power supply switching relay. An unpainted chassis is recommended.
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Television service can be jspeeded up by correct dingnosis of test
patterns. HOW TO INTERPRET WHAT YOU SEE reveals how
one leading nlﬂnufucturelfL has obtuined good results from this
type of circuit analysis. Actual photographs illustrate effects of
circuit faulls on picture q:uallity.

plus—in the big April Issue:

14 other important article:'s, including:
i

subscribe
A SINGLE-SIDEBAND 'I:‘RANSMI'I'TER ADAPTER which can

y be used as a companion uhit to the “Low-Cost Exeiter Unit,” and
the “150-Watt Universal R. F. Amplifier” as discussed on page 53
use the order card aversalige" ol B

of this March issue. |

facing this page |

CRYSTAL DIODES IN MODERN ELECTRONICS. A continua-
. R s tion of the series on crysthl diodes. This article deals with their

I’s your lowest-cost invitation to . |

. i i X use for sync stripping in television receiver cirenits.

liighest-caliber electronics gnid- '

ance: in Radio, Television, Serv-

SERVICING NOISF-REJECTION CIRCUITS. Down-to-earth,

icing, Research, Amuatenr, w s A K : e
how to fix it 1nstructions covering one important television re-

ceiver servicing prol)lem.I

A HIGH QUALITY AUDITORIUM AMPLIFIER. Coustruction

data on a p.a. unit which ieutures two mike inputs, a radio input,

and a master mixer. |

A MOBILE 75 METER VF.0. For the ham who operates mobile.
This article gives complete construction details on a compact unit
which covers the 75 meter band.

Publishers also of: RADIO-ELECTRONIC ENGINEERING Edition of RADIO & TELEVI;SION NEWS e PHOTOGRAPHY
PHOTOGRAPHY ANNUAL e FLYING & MODERN BRIDE e FICTION GROU]{’ ® ZIFF-DAVIS COMICS
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get the best in Hi-Fi
get o« BROOK

...a'

H

BROOK 12A3 AMPLIFIER AND PREAMP

10-watt amplifier. Low mu triodes in all stages.
Response: +0.5 db, 20-20,000 ¢ps; hum, 75 db below
10 watts. Brook transient peak circuit permits high
output (over 10 watts) without increase in distor-
tion. Distortion at full output: 1.21%, total har-
monic, 2.56%, intermodulation. Controls: Bass (26
db boost) and treble; input selector switch; gain.
Pre-amplifier, controls and inputs housed in sepa-
rate remote consolette. Inputs: 1 tuner or-TV; 2
magnetic phono. Outputs: 1.5 to 24 ohms tapped,
with separate 500-ohm winding. With 9 tubes and
5U4G rect.; 6 ft. cable. For 110-125 volts, 50-60 cycles
AC. Drain, 110 watts. Size: amplifier, 17 x 634 x
8lg¢”: preamp., 1234 x 614 x 33" Wt 28 Ibs.

97-866. Brook Model 12A3 complete. Nez. . . $198.00

Easy terms: $29.70 down. $14.88 mo. for 12 mos.

BROOK 10C3 AMPLIFIER AND PREAMP

30-watt, ALL-TRIODE amplifier. Main unit con-
sists of amplifier with power supply; remote control
consolette contains pre-amplifier with controls, in-
puts and power switch. Response overall: within
0.5 db, 20-20,000 cps at all levels. Distortion at
30 watts: 1.30% total harmonic; 1.69% intermodu-
lation. Hum level 75 db below full output. Controls:
Separate bass (26 db boost) and treble; input selec-
tor; gain. Inputs: 2 for tuners, 2 with equalized
preamp for magnetic cartridges. 1 high-gain for
mike. Outputs: Tapped from 1.5 to 30 ohms with
separate 500-ohm winding. With 13 tubes and
5U4G rectifier; 6-ft. cable. Amplifier, 17 x 815 x 8”;
preamp., 13 x 614 x 4”. For 110-125 v., 50-60 cycles
AC. Drain, 125 watts. Shpg. wt., 50 Ibs.

97-865. Brook Model 10C3 complete. Net. . . $315.00

Easy terms: §47.25 down, $23.66 mo. for 12 mos.

FREE 212-PAGE CATALOG

Send for Radio's leading Buying Guide
featuring world's largest stocks of high-
fidelity components, plus everything in
Radio, TV and Industrial Electronies.

ALLIED RADIO

ALLIED RADIO CORP., Dept. 1-CB-2
833 W. Jackson Blvd., Chicago 7, lllincis

3 Send FREE 212-Page ALLIED Catalog
1 Ship the following Brook equipment:

enclosed (Full Payment).
O Down Payment enclosed

Name

Address

TEECoooTeeseEEwE®
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sure low harmonic output. To adjust
the transmitter to amplify AM, excita-
tion without modulation is first ap-
plied and the transmitter adjusted
for maximum output with plate cur-
rent of not over 240 ma. The r.f. gain
control is then reduced until the plate
current drops to 120 ma. and the ad-
justment is complete. Modulation of
the input signal with speech should
cause the r.f. output to increase ap-
proximately 25 per-cent as indicated
by a pilot bulb coupled to the antenna
tuner. Power input when amplifying
AM ig limited to about 90 watts. To
amplify single-sideband, the transmit-
ter is first tuned up with carrier input
only to an input of 180 watts. The car-
rier injection is then reduced to com-
pletely balance out so that the resting
plate current of the 807's is 60 ma.
The single-sideband signal is then set
at the proper level with the r.f. gain
control so that voice peaks will give
peak currents of 240 ma.

The universal amplifier has been
very satisfactory in operation on 80, 40,
and 20 meters with the “A Low Cost
Exciter Unit” described in the Febru-
ary, 1952 issue of Rapro & TELEVISION
News. On ten meters, the TVI-proofed
FM exciter described in February, 1951
“C'Q” has been used with excellent re-
sults. The SSSC adapter, for use on
20 and 75 meters, is inserted between
the exciter and the universal amplifier.
This unit will be described in a forth-
coming article.

EXTENSION TEST LEADS
By H. LEEPER
WHILE certain loosely coiled test

leads are on the market, for a real
ecompact sct of leads try a short length
of coiled cable, obtainable from some
representative of Western Electric Com-
pany.

The coiled cable shown in the photo-
graph is only 7 inches in length and
| was purchased at a camera shop, which
sells the cord for flash guns.

With proper terminals and test prods
attached, such twin conductor cable
may be pulled out as much as 30 inches
and it will then return to original form
kecping leads from under foot as ordi-
nary leads usually are found.

| Coiled cords make handy service test leads.

www americanradiohistorv. com

urplus Buys
CRYSTALS

... in FT 241-A Holders—14”
Pin SPC. Marked in 54th OR 72nd
Harmonic MC ¥req. Listed below
by fundamental frequency with

fractions omitted.
$1.95

RADIC S

500 KC Crystals only.
Limited Quantity..ea.

372 a1 487 400 a62
374 4

375 413 490 444 463
377 4}.‘6 :Sé 442 464
379 a S

381 a1g 493 443 268
383 420 494 446 468
38 333 3se o =0
387 424 497 =0 472
388 425 498 as1 474
390 27

391 429 503 | |
392 431 o7 as3 476
393 433 509

396 435 511 e s
398 437 512 4586 473
203 Pt 3ig = 289
405 483 523 459 sol
407 a8a a61 505
403 485 99¢c ea, or 10 for
49c ea, or 10 for $4.50 $9.00
NAVY “BN”

Simply modificd into 2-me-
ter converter for car or com-
munications receiver. Uses
1—6J6, 1—6SH7, 1-—9006,
1—6J5 (Not Furnished).
Slug is tuned from 157 to 187 )[_egacycles. Includes
schematic diagram for *‘BN" equipment.

Now—A New LOW Price............... 4.95

SENSITIVE ALTIMETERS

Pioneer, Kollsman. an d Bendix
Sensitive Altimeters. Range 0-35.000
ft., calibrared in 100's of feet. Baro-
metric setting adjustment. No hook-
up required . . . mounts easily in
auto or aircraft.

Used, Good...... Each $ I 2l95

Postpaid

ALTIMETER, AIRCRAFT
U. 8. Navy surplus altimeters, range
0-10,000 feet. Adiusts to sea level
setting of terrain. Simply installed,

requires no hook-up . . . for auto or

aircraft installation. " 95

BRAND NEW....... Each 0
Postpaid

POWER TRANSFORMER

Primary 125 volts tapped at 105 and 115 volts, 50
to 425 cveles. Secondaries: 5.1 v, at 3.0 amps.
325-0-325 v. at 0.175 amp., 5.4 v. at § amp.,
6.4 v. at 10.3 amp., 2.5 v. at 3.0 amp., 4500 v,
at .005 amp., 2.5 v. and 4500 voit windings in-
sulated for G000 volts. Al other windings in-
sulated for 3500 volts. Cost government more
than $42.00—a real bargain $4 95
at ]

ALL EQUIPMENT F.0.B. PASADENA UNLESS
OTHERWISE SPECIFIED, PLEASE ENCLOSE
FULL AMOUNT WITH ORDER

| THE LUKKO SALES CORP.

1 5024 IRVING PARK RD, CHICAGO 41, ILL;

. has all 17 KITS
in stock!

CO ad on Puge@

HIGH SPEED WITHOUT

NERVOUS TENSION
REVEALING BOOE

§ shows how ‘‘crack’”
operators develop high

‘ sneed and proficiency.

P Learn code for Ama-

\ teur or Commercial

0 X 7 Radiotelegraph Lis

__'.,_§\\bf/ ¢} cense. or improve vour

h sending and receiving

‘ wwith the Candler System which develops ras

FREE

e dio-teicgraph exnerts and code champions.
CANDLER SYSTEM CO.
® Box 928, Dept. 2-C, enver, Colo. BOOK

RADIO & TELEVISION NEWS


www.americanradiohistory.com

International Shori-Wave
(Continued [rom page 110)
|- - I

Gold Coast—Although some sources
report Accra using 15.43, in a recent
QSL the station said is using only
6.049, 4.915; 6.049 is scheduled 0528-
0700 and 4.915 at 1013-1330 (Satur-
day 1043-1330). (Ridgeway, South
Africa) Pearce, England, reports the
4.915 channel now closing 1300; has
Gold Coast news 1245. According to a
station announcement, Gold Coast
Time now is the same as GMT (5 hours
ahead of EST), Pearce reports; for-
merly was GMT plus 30 minutes.

Greece—A new Armed Forces Sta-
tion at Khios has been neard in Sweden
on 6.590 at 1400-1700. “The Voice of
Greece,” Athens, now broadcasts to
North America 2000-2100 on 7.300, with
news 2035-2045A. Programs in Rus-
sian are transmitted on 15.345 at 0915-
0930; these additional programs are
radiated on 7.300—1030-1300 Greek:
1300-1400 Balkan languages; 1430-1445
English; 1445-1500 French, and 1530-
1700 Greek. (Radio Sweden)

Greenland — Radio Sweden says
Gronlands Radio, Godthaab, has re-
placed 5.942 with 7.094 according to
verification card recently received;
programs are daily 1630-1845.

Guatemala—TGDA, 7.471, Quectzal-
tenango, noted with announcement by
man as ‘Radio La Voz de Occidente:”
signed off 2203; is audible almost every
evening after 1900 but is difficult to
find due to QRM. (Machwart, Mich.)
TGTA, 6.335, noted with musical pro-
gram 2130-2200. (Sutton, Ohio) TGWA,
9.758, noted ending English programs
Mon.,, Wed,, Fri. at 1930. (Niblack,
Ind.) TGLA, 6.295, Guatemala City,
heard 1950-2035; all-Spanish. (Patter-
son, Ga.) TGNA, 11.85, is fine level in
Mass. in English 2200-2230. (Van Gil-
der) Still noted on 9.668 (parallel
11.85) on Wednesdays with Mail Bag
in  English 2230-2300A. (Hoffman,
N.Y)

Haiti—4V2S, 5950, Port-au-Prince,
heard 1900-2000 with fair level but
some QRM. (URDXC) Leary, Ind,, re-
ports 4VRW, Port-au-Prince, now on
9.965A at 1800. Also is noted mornings;
is a “wanderer.”

4VPL, Radio Petionville, is still us-
ing 8.995; is heard by 1600 and prob-
ably still signs off 2200; weak with
much QRM. (Stark, Texas) 4VWA,
6.300, Cap-Haitien, noted recently
1800-2100 sign-off; 4VCN, 6.406, Radio
Fides, Port-au-Prince, noted at fine
level 1830-2100 sign-off. (Saylor, Va.)

Holland—Latest Hilversum sched-
ules for English broadcasts are 0530-
0610 to Australia, New Zealand, Pacific
Area, 2148, 17.775, 15.22, 6.025; 1100-
1140 to South Asia, 11.73, 9.59, 6.025;
1500-1540 to Africa, Great Britain, Ire-
land, Continental Europe, 11.73, 9.59,
6.025; 2130-2310 to United States, Ca-
nada, 9.59. 6.025. The “Happy Station
Programs,” produced and presented by
Eddic Startz, arc Sundays (only) at
0530-0700 to Far East Pacific Area,

March, 1952
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For Direct Drive Circuits...

DY-10

ANTI - ASTIGMATIC DEFLECTION YOKE
A high efficiency yoke with cosine |
distributed windings, ferrite core
and nylon bobbins. Replacement in
34 RCA TV models, 30 Emerson
models and 7 Capehart models.
A-8131 AIR CORE “FLYBACK"
Companion unit to DY-10 in direct
§ drive circuits and used in same
models. See Stancor Bulletin No.
389 for a complete list of these 71
modeis.

A-8140 VERTICAL QUTPUT TRANSFORMER
Has primary:secondaryl ratio of 44:1.
Replaces RCA No. 74950 in 35 TV mod-
els, Emerson No. 738044 in 30 models
and Capehart No. 650238A-1 in 7 mod-
els. These models are listed in Stancor
Bulletin No. 390. Ask yci!ur distributor for
a free copy. '

|
Stancor transformers are listed ]n Howard Sams® Photofacts Folders

SIANARD TRANSFORMER CORPORATICN

3584 ELSTON AVENUE e CHICAGO 18, ILLINOIS

o 1 _

| )
"Poasitively Amaging Performance!”

is what they are| all saying about the new ALL-CHANNEL

|
GONSET “RADARRAY”’

“Model C”

High gain and fronj-te-back ratic on all 12 channels. No side lobes
Ideally suited wheré maximum gain is required on several channels,
or where ghosts, cochannel or adjacent channel interference problems
exist in combinatior;. Eliminates or greatly reduces oscillator interfer-
ence troubles. 1

Ruggedly :ons'ru:cted yet light enough to be used on a rotator.
Another engineering achievement by the originators of prefabricated
open-wire line for TI-V Write for our “‘Fringe Area’’ brochure.

GUNSET E avatlable at most dealers
GONSET CO. | 801 s. MAIN sT  BURBANK, CALIF

141

wwWw americanradiohistorv com


www.americanradiohistory.com

2 !

PRrECISE
V

deluxe VIVYM

also wired

with 72" meter
for Horizontal or Vertical -
N Frovsiy
Bl & el sty

Y only PRECISE makes this deluxe
construction
Etched panel; lﬂ/f ('erup}ic resistors; amphenol connectors; sebarate 5 V. AC

VTVM KIT! Includes famous PRE-
CISE Reflex Circuit for increased
scale; Tubes: 6AL3, 6X5, 6SNT; true zéro adjust; huge T7'57 meter for more PRECISE E3
accurate readings; 3-color rapid comstruction book explains each step. Comblete $
with btry. & test 1
0-500-1000 V. e e

stability d greater accurach
Ranges: DC: 0-

C: 0-5- 500-1000 V. Factory
PR 500-1000 V. Wired, $57.98*
10, Kx1.000, 1x10.000, Rx1,000.000 ohms. Model 907 ...... .

Ohms: Rx1

, Rx
DB: From —20 to +55 DB. Lowest Price for this LARGE METER!

PREGCISE High Voltage Probe has no equal! No_other probe offers so much; every P *
feature . . . PRECISE exclusives . . , makes it the most practical, fooliproof RECISE $ 98
and sturdy High Voltage Probe in the industry today. Model 999
Multiple insulation; Mechanically shockproof consiruction; Interchangeable tips; (Wired only)
Swivel lead connection; Interchangeable resistors; Triple flash guards; Sturdy non- Complete
porous shell.

) PRECISE 98*
New PRECISE Vacuum Tube Voltmeter. By comparison your best value. All the Kit Model
unusual advantages of the PRECISE Model 907 (above) with 4Y," meter. Complete 909-K .....
with biry. & test lead. Factory

Wired, Model 909..$44.98*

Newest R.F. Probe! Lowest Price! Greatest Value!

Time-tested circuit; Special non-porous case; Uses germanium crystal rectifier up *
thru 250 megs.; Probe handle terminated in an amphenol connector—other end of PRECISE 25
shielded cable available in either amphenol, phone plug or phone tip type fitting Model 912

at no added cost. Individually instrunment tested. (Wired only)

All instruments carry the PRECISE Guarantee: components
protected by RMA Warranty . . . Write for FREE catatog N-6!

BE SURE TO SEE THE COMPLETE PRECISE LINE AT YOUR JOBBER NOW!
*Prices slightly higher in the West

PRECISE DEVELOPMENT CORP
Vi,

Qeeanside, L. Mew York i

ineered Protuct

@ =i

TWO DOTS MAKE LFT#F i

aK :[(0 l].

No matter how difficult it has been for vou to learn
code before, I guarantee that you will memorize the
Morse International Code in two hours or return
method within 5 days and I will refund your money.
Get in on the fun of ‘easy license’ ecivilian radio. Send
one dollar for complete method. NOTHING ELSE
T0 BUY!

i COUNTS
and CARR.ES

OTTO LUTHER, NEW PRESTON, CONN.

your TUBEs

New Low Prices On
WELLER SOLDERING GUN

Now you can have instant =:

heat at the moment you —————=—==
—

pull the trigger. No wait-

ing. No wasted time or

And look at

these new low prices!

ws.100 | seslehest | 4o E s [;8:8.77 —_—

STURDITIP ~

60 I s $1073| N 7138

| Pockage of 2—25¢

current.

Specially designed for the television
serviceman. Makes work easier
and quicker—and YOU more efficient.

Youtake INVENTORY AT A GLANCE %

duat heat
WD-135 | Y60 135

—and always have the right tube with you. Ws.200 | nglebect 50 ns |$9.76
Thin, easy-to-carrv leatherette cabinet, + RIGIDTIP C
2015"'x14""x9" deep. Holds up to 249 tubes, w250 | ool reat 0 ns $11a71|Rer20
or less with space for TOOLS and METER. A eckage of 2—35¢

Clips in cover for price list or mirror.
Ask your parts jobber how it
can PAY FOR ITSELF
in 3 WEEKS. e
or write
TV Cabingts,
Wall Balmis

ARGOS PRODUCTS CO.

210 MAIMN STREET = GEMOA, HLINGIS

10% CASH WITH ORDERS

f"I.MO RADIO CO.

5 ARCH 5T. & 6205 MARKET 5T.
Philadelphio, Pa.

&ih & ORANGE 575, * Wilmingten, Dal:
4401 VENTNOR AVE. * Atlantic City, N. J.
1133 HADDQN AVE: » Camden, -N.J.
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Europe, 2148, 17.775, 15.22, 6.025;
1100-1230 to Near and Middle East,
Europe, 11.73, 9.59, 6.025; 1630-1800 to
South and Central America, 11.73, 9.59,
6.025, and 2130-2300 to North America,
9.59, 6.025.

Honduras—HRP1, 6.351, San Pedro
Sula, noted with good level when tuned
2245; announcements in English with
North American recordings; at 2256
had closing announcements and asked
for reports; strong signal in North
Carolina. (Ferguson) La Ceiba, 6.235A,
signs off 2200. (Stark, Texas) HRXW,
8.982A, Camayagua, noted 1730-1800.
(Foerster, I11.) HRA, 5.925, Tegucigal-
pa, heard 2000-2245 with music and
speech; all-Spanish. (URDXC)

Hong Kong—ZBW3, 9.525, noted
0500 in language by man; heavy QRM.
(Winch, Calif.) Heard in South Africa
0900 relaying Radio Newsreel from the
BBC, London; closes 1030 with weather
report and “God Save the King.”
(Ridgeway)

Hungary — Radio Budapest noted
1615 in English on 6.247A and 7.222A.
(Leary, Ind.) Other channel in use is
9.833A which usually has bad QRM
from Cuban now on that spot.

Iceland—TFJ, 12.174, noted a recent
Sunday signing off 1124. (Catch, Eng-
land) Is now scheduled (Sundays only)
at 1115-1130A. Formerly ran 1115-
1145. (Oskay, N. J.)

India—AIR is now sending out a
QSL card showing the Parliament
Building. (Machwart, Mich.) The 1030
news noted on 4.940; 3.495 carries na-
tive at that time; noted closing on
4.940 at 1330; and signing on in Eng-
lish for Europe 1400 (runs to 1515
now) on 5.990, 7.190, 7.170. Heard on
9.72 with Indonesian music at 1745
tune-in; closed 1800 after announce-
ments in English. (Pearce, England)
AIR noted on 7.21 at 0345-0415; at 0334-
0345 played interval song repeatedly.
(Stein, Calif.) Heard on 7.18A around
0730 with woman announcer in Eng-
lish, fairly strong signal in New York
State. (Chatfield) Leary, Ind., reports
AIR on 15.160 at 1630 with good level.

The 0730 news on measured 15.380.
(Ferguson, N. C.) And heard here in
West Virgina parallel on 17.740.

New channels for AIR’s External
Services include 3.250, 5.960, 7.125,
9530. (WRH Bulletin) AIR, 21.70, has

news 0300, is high level in South
Africa. (Ridgeway)
Indo-China (Vietnam)—“La Voix

du Vietnam” noted near 7.090 from
1800 when has news in French; in
oriental language 1830. (Pearce, Eng-
land) This one noted 0645 at good
level. (Ferguson, N. C.) Saylor, Va,
reports Radio Dalat 0130-0145 sign-off,
good level on occasion.

Iran—Radio Tabriz is again noted
on B6.090A with English lesson week-
days 1215-1230. (WRH Bulletin) Heard
in New York 2340 in native. (Belling-
ton)

Irag—Radio Baghdad, 11.724, noted
2300 signing on, S7 with preamplifica-
tion in use; man chanting; good to
2330. (Oskay, N. J.)

Israel—"“Voice of Israel,”

RADIO & TELEVISION NEWS

Israeli
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Broadcasting Service, Box 1082, Jeru-
salem, Israel, now has an attractive
verification card. (ISWC, London) Tel-
Aviv, 9.010A, noted in English 1630-
1715 sign-off. (I1offman, N. Y., others)
Has news 1430 now on both 9.010A,
6.833. (Pearce, England)

Italian Somalilund—Mogadishu,
7.383, is broadcasting daily 1115-1300
and is heard in South Africa; Arabic
1115-1200 when goes into Italian after
set of two-toned chimes; chimes strike
7 o'clock local time; plays recordings
1200-1225 when woman gives news in
Italian; continues with recordings to
closedown 1300 after station call; iden-
tifles in Italian 1115, 1200, 1225, 1300
sign-off; sometimes has QRN but usu-
ally is in clear. (Ridgeway)

Italy—Rome has been noted after-
noons in Italian on 7.10A; strong signal
when has no CWQRM; no English
noted. (Chatfield, N. Y., others) Heard
with English 1400-1430 on 11.810. (Sut-
ton, Ohio) Rome noted with English
for South Africa on 11.81, 9.63 at 1505,
oft 1530 in English; heard on 11.91 with
English for Far East 0515-0615, an-
other day noted signing on to Far East
at 0545 on 11.91, 15.400, 17.80, had news
0600. (Pearce, England)

Jamaica — Radio  Jamaica, 4.950,
signs on around 0630 with march; a
program of popular recordings follows.
(Newcomb, Mo.) The 3.360 outlet is
good evenings; runs to 2300A. (Leary,
Ind.)

Japan—At the time this was com-
piled, Radio Tokyo had not yet re-
sumed its Overseas Services although
press dispatches from Tokyo indicated
resumption was 1o have been effected
not later than late December. Accord-
ing to Radio Awustralia, plans call for
two 50 kw. transmitters for the Over-
seas Services; tentative schedules call
for 0000-0100 to North America in the
49- and 31-m. bands; 0600-0700 to North
China and 0700-0800 to Central China
on two channels in the 49-m. band;
0900-1000 to Philippines and Indone-
sia in the 31- and 25-m. bands; 1040-
1140 to India in the 25- and 31-m.
bands.

JBD3, 15.225, and JBD4, 15.235, noted
in parallel with “NHK” programs
around 2330-2345. (Ridgeway, South
Africa) JKI, 4910, noted 0530 with
“NHK” identification; JKJ, 7.285,
heard 0355 with operatic recordings
and announcing “NHK” at 0359,
(Winch, Calif.)

Kashmir—Radio Kashmir, Srinagar,
which recently changed frequencies,
now can be heard 2130-2330, 0630-1200
on 3.335 and 0100-0230 on 6.110, accord-
ing to a WRH Bulletin.

Kenya—Nairobi, 4.855, now appears
to close at 1500; ends session with “God
Save the King” after time pips; form-
erly ran to only 1400 except on Wed.,
Sat. (Pearce, England)

Korea (South) — HLKA, 17.933A,
noted recently 0700-0730 with weak
signal, in native. (Stein, Calif.)

Lebanon—DBeirut, 8.035A, is audible
with recorded music 1455-1515; has
bad CWQRM. (Sutton, Ohio)

Liberia— ELBC, 6.025, Monrovia, still

Maxrch, 1952

NEW
X

CUSTOM-BUILT
AUTO RADIOS

watic

SPECIAL

Navy entering type insulator.
Porceliin flanged bowl with brass
rod and _fittings and aluminum
shxehl Dimensions: 43/ ” high.
67 0.D. at ha
Nr\\ with Spare Bowl .$4.50
T U BES .55
Slnshed
SO 85 BALS .66
.65  GAQ3F o
.95 ‘ R
45 | ¢ -
a0 | X
35 b
8 .
95 e
08 | :
L)\’V’l cae .59
50B5 .96
50C5 ... -89
SOLEGT .. .69
i 1.15
B SN SR -85
RELAYS
12VDC  DPST Allied Box 32, $1 25
24VDC  3PDT 8 amp. 1.50
24VDC  DPDT Allied DJGD: 1.45
24VDC  Solenoid ()l)eldle; 2
switchettes .. ... .. 1.75
40VDC  DPST- %PDI 1000 OHA 1.25
1JOVAC DPST 1 amp contacts
Strrths Dunn CXA-1070 3.65
110VAC DPDT 25 AM contacts
Ward Y(}On"x td ..., .. .95
115VAC DT’ST Sll’lhs Dunn
XA-2997 ... ... ... -65
220VDC DPDI‘ St!"U\s Dunn
€CX-2122 | core ! cwamin 4.50
HI-VOLTAGE
FILYER CHOKES
.4 HY 4.5 Amp DC ms 1230
R]\IS to gl Ound GE G G: i )l NEW
2" Amp DC 9000VDC GE
Y34( . S T NEW
2"3 HY 4 Amp .5 Ohm 20,000
@St ogye siale o o om0 nE € e EW
1 HY 3.2 Amp DC 3.5 Ohm GE
BIGATY 4. ... ewi g hm - e s EW

PRICES ON REQUEST

AT,

BN, |

149-1950-51951
CUSTOM-BUILT AUTO .
RADIOS

LIST PRICE—$59.95

Ford, Chevrolet, Plvmoufh Dodge, Henry J, Hudson, Stude-

baker. Eack radio IE a six tube superheferodyne six volt bat-

tery operufion—-fhrb;le gang tuning condenser and tuned RF

stage PM speaker Alhico No. 5., wt, 10 Ibs.—easy installation.

ATTRAC.I'IVE DISCOUNTS TO DEALERS
CAPACITORS
MICROWAVE EQU'IPMENT TRANSMITTING MICA

® 10CM Echo B ox krequency .003 MFD 2500 WVDC .50
Range 2890NIC-3170NMC. Di- -0t4 MFD 2504) WVDC .40
rect Readinag Wjcrometer -0u03 MFD 2500 WVD 35
Head. Ring Predictlon Scale L . 2500 WVDC 35
Plus ‘994 to WMinus 99%. Type 500 WVDC 35
‘N7 dnput.  Resondnce lndi- 2500 WVDC R
cator Meter with Afcessories 3000 WVDC 130

and 10CM Direction:| Coupler 3000 WVDC 1.
and Spares—Brand Np 5 2% oo
5000 WYDC 2165

® SO Radar 10CM Rotating An- 2000 WyvDe

tenna 24”7 Parabola [in Turret o ATS
360° Span—Brand How S0-3 Sooabvney 3%2s
Bearing Control. 16008 MFD 2000 Wvbg 232

PRICES UPON REQUEST UPRIGHT MOUNT )
All Sizes of Crystal Electrodes. EA. TEN
, gowe & TH
45 a0
LINEAR POTENTIOMETERS WW GO0 VDG .43 4o
Ohms Watts Ea. Ten BRQ%\DC 50 .45

TU

500 2 !>0-45 $0.40 50 VDC .45 .45

1000 2 | .50 A5 00 VDC  .s5 .50

3000 2 55 .50 400 VDC .40 .35

10,000 2 | .55 50 00 VDC .60 .60

5000 3 | s0 ‘as 600 VDG .40 .35

7500 Dual 3 85 80 oo Vg a0 .38

600 VDC 65 g5

10,000 3 55 50 1000 VDC 55 5

! 50

25,000 3 .65 .60 1000 VDC .65 .60

50,000 4 .90 85 00 VDDC .60 55

15 2 ] 95 90 OIL-FILLED AND GE PYRANOL

20 GO0 VDC .85 .80

25 95 .90 600 VDG 95 5

ég %g -35 gg 600 VDC 120 1.40

100 25 | 55 B0 800 vbe 353 159

B R 2.50 2.35
égg 25 1.20  1.10 },ggg ;lr;g l-gg 1.60
i . 21 2. 1.90

3000 25 120 135 7200 VDo 12:30 1308

15,000 25 1.70 1.60 12000 VDC 14.95 14.90

20,000 25 1.95 oogswpn 15000 VDG 12.50 11.75

150/Switch 5D AN 315550 7. 15 Zop | 043 MrD 16000 ahC 12.95 12.50

1

200 /W Switch 50 2. 2.00 | 5.5 mFp 600 VDC 2.25 2.15

800 0 Jz.es 2.50 Tobe. Piltérmite

10,000 50 2.95 2.75 | 3X8 MFD 600 VDC 2.55 2.30

15 60 | 2.95 2.75 8-8-4 MFD GH0 VOC_ 2.45 2.25

15 75 X 5 ELECTROLYTIC

28 275 | 9500 Mrp v 40 40

————— 3200 M - -

TIME DELAY SWITCHES | 500D 12upc oo las

1 Minute 115 VAC 60 Cy Ene. 20 NFD 25 VDG 60 55

in Watcrprool “Metai | Case! 50 MFD 50 VDC .60 .58
.................. 5.25 5 ¥ N

3 ':’lcxcx% Sivitchies N dontact IO 2o vhe 123 13
B s Ay ol a.50 | 160-160MFD 150 YBE 150 1.25

’rh;.;x;o Switelr 50° toos 569 7. _TG-G— e e DO

. 230 VAC H
S5A Bxcaks@Contdct wvth IE? CLE RPTARY SWITCHES
crease of Temperature| New 1.35 | Pole Pusi- Sec shaft Price
$#0-40  Second Mercury| Time tion  tion
Delay Relay 110 VAC AD- i . % 15;%?" g3
............. 7.50 /8" 9
.____.__._._._.___ £l 3 6 778" 60
SPECIALS| 2 M 2 i 42
80.80KG Crystal with glder $2.50 r | £ ] Ve 5%
T 8 2 30A OKVA
O jamcond for SBCH 5 Tlash Over
BlCord,for BCgsdfto .9 q 1

Ball th Hvd ; *Ceramic

sao“rgﬁl Rl whesen, ¢ R e DPST 34 250 Volt W/Hard-

Box Kite 17/x177x36% ... ] 2.25 | WA L..sale el 35
1440 MMF Variable DEDT Cenicr NORFS [ thiow
Condenser .2 .10 Momentary 204 125VAC. .. 1.15

7-100 MMF variable chdense; 95 | gPOT10A_250

24-750 MMF Tapercd | Roto: | DPDT 5A 250VAC.

PIALeS . ..... il o 1.25 | DPST &H ANA0ER 2

« Minimum order $5.00—Mail orders promptly filled—All prices F.0.B. Boston, Mass. Send M.O.
TERMS' or check. Shipping charges se:;t (I:O D. ll5% dL!zpnsn rauullred with all C.0.D. orders.
Prices Subject to Change without Notice CTR I
SEND FOR OUR CATALOGUE o M § ? ELE ON c
C SALES CO.

Inquiries from Dealers, Schools
and Industrial Firms invited

22 Washington $t.| @ BEacon 2-7863 e Brighton 35, Mass.

—

I

NEED
Radar,
Radio,

Comm

Ante

——
MAKE THIS YOUR HOME FOR IMPORTANT |

WORK UNDER

® TEST & INSPECTION [ENGINEERS e FIELD ENGINEERS
® ELECTRONIC ENGINEERS

tion Equipment, Television,

Equipment, Servo Mechan- | beautiful suburban and country areas
isms and Guided Missiles. | that surround the Bendix Radio plant,

i, A

I

IDEAL CONDITIONS .

o LAB. TECHNICIANS
e TV RECEIVER DESIGN ENGINEERS

ED TO WORK ON.|YOU BENEFIT FROM high wages, 3

modern, air-conditioned plant, paid

vacations and holidays, group insurance

and a good chance for advancement.

G. C. A, Mobile
Auto Rad|o,A|rborne
unication & Naviga- |

Housing immediately available in the

nnas, Microwave

Write, Phone or Wire Mr. E. O. COLE, Dept. O

== BendiX Radio

DIVISION qIF BENDIX AVIATION CORPORATION
BALTIMORE 4, MARYLAND
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NOW! BECOME EXPERT AT

RADIO-
TE EVISION

IN 4 EASY STEPS!

Complete Self-Training Course
in RADIO and TV by Famous
Experts — Takes You BY SIM.
PLE STEPS From Basic Theory
to Problems of Repair, Installa-
tion, Color TV, etc.

ESSENTIALS OF
RADI1O.

800 pages, 433 illus.
Circuit Analysis * Vae-
uum Tubes « Cireuits:
Detector » Amplifier e
Tube_Oscillator = Power
Supply ¢ Transnitting.
Receiving « Ete.
ELEMENTS OF
RADIO SERVICING.
475 pages, 375 illus.
Multimeters » AC Pow-
er Supply * Spealers
Antennas ¢ Auto Radios
* Push-Pull Output
Stage

BASIC TELEVISION,
592 pages, 415 illus.
Scanning e Synehironiz-
ing e Video Signal «
DBrightness Control e
DC Reingertion + Pic-
ture o M Alignment
+ Picture Tubes <
VIIF and UIIF trans-
mission ¢ Recebtion
TELEVISION
SERVICING,

429 pages, 388 illus.
Antennas ¢ ‘Iransmis-
sion Lines e "Test-pat-
tern and_ Picture Anal-
ysis o Tocalizing Re-
ception Troubles o In-
terference Remedies o
Defiection Cireuits . . .
AND MUCH MORE!

N
PARTIAL CONTENTS

OW you can do ANY Radio-
TV installation, service, or
repair job like an expert;
operate fleld-testing equip-
ment; understand problems
of TV, FM-AM transmission,
etc. Step into a good-pay-
ing job—or start your own
serviee business. Train your-
self AT HOME . . . IN
SPARE TIME . . . with the
McGraw-I1ill Basic Course in
Radio and TV.

2296 Pages—
1661 Nlustrations

The men who wrote this
complete 4-volume course
are among the outstanding
radio and TV instructors in
America today. Every detail
is clearly explained in over
TWO THOUSAND PAGES of
step-by-step instruction and
over SIXTEEN IUNDRED
‘“how-to-do-it’’ illustrations,
cross-section diagrams, ete.
The review questions and
answers ‘‘nail down’’ every-
thing you learn. At-a-glance
“‘trouble-shooting’>  charts
show how to diagnose in-
stantly any radic or TV
breakdown . . . and how to
repair it expertly and quickly.

The course will pay for
itself many times over. It
can qualify a beginner for
I'CC’s 1st-Class License test;
gives an experienced tech-
nician more confidence and
skill.

SEND NO MONEY

Mail coupon below to ex-
amine complete four-volume
course FREE for 10 days.
No obligation. Or you may
examine individual books
FREE for 10 days by check-
ing the proper boxes in
coupon.

T — — — — — e — — — — — — — ]

FREE 10-DAY TRIAL COUPON |

McGRAW-HILLBCOKCO., Inc.,Dept. RTN-3-52 |
327 West 41st St., New York 18, N. Y
[ Send me for 10 day free examination the Basic

Course in Radio and TV, 4 Vols.

{Regular rvetail

price is $26.00; Special Course Price only $21.95 in

easy installments.)

It not satisfied with Course, 1
will return it, pay nothing.

Otherwise, T'Il send

$1.95 plus delivery then and only $4.00 in monthly

installments.

If you wish to examine any of these books individu-

[0 Essentials of Radio,
6.75

$6.75
] Basic Television,
$7.50

{7 Elements of Radio
Servicing, $5.25
{7 Television
ing, $6.50

Servie-

For any book I keep, I'll send $2.00 plus delivery in
10 days, balance in easy monthly instaliments.

Name

Company «.e.eeeveeens

i

1

1

| |
1 1
| |
i 1
| ally, check below the ones you wish us to send you |
| for 10 Days’ FREE EXAMINATION: |
| 1
1 1
1 |
1 |
1
|
1
i
1

ment of $1.95 when ordering Course or full price when

|
{1 WE PAY FOR DELIVERY if vou send first pay- 1
|

ordering individual books (prices above). Same return

privilege.

P - v S M S i m— — — — — i o
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noted to 1845 sign-off. (Saylor, Va.)
Usually has bad QRM; some days is
buried completely.

Madagascar—Radio Tananarive,
9.515, noted from around 1100 to after
1230; uses French. (Pearce, England)
GDX-aren, Sweden, says this one signs
off 1430.

Mauritius—Forest Side, 15.100A, now
has its “morning” session 2200-2315.
(Ridgeway, South Africa, via Radio
Australia)

Mexico—XEQQ, 9.68, noted in South
Africa from 2230-0000; at 2300 gives
call preceded by 4 chimes. (Ridgeway)

Monaco—Radio Monte Carlo, 6.035,
9.785, noted on Fridays around 1745
with “Back to the Bible” program in
English. (Pearce, England) This fea-
ture ends around 1800 and station usu-
ally signs off (Fridays) 1803. (Boice,
Conn., others)

Mozambique—Lourenco Marques,
9.720A, is widely reported afternoons
in English to 1600A sign-off, good
signal in most areas of USA. (Dalton,
W. Va.; Stark, Texas; Bellington,
N. Y., others) Heard with Portuguese
programs from 0000 on 9.850A. (Sut-
ton, Ohio; Niblack, Ind., others) Catch,
England, says CR7BV has again moved
to 4.830 where is noted with chimes
and call 1215 after giving African news
in Portuguese; fair level; CRT7BG,
15.283, noted 1220 in parallel with
CR7BV with all-Portuguese program;
popular recordings (mainly English)
until after 1330. Bellington, N. Y., re-
ports Lourenco Marques heard recent-
ly on 15.27 from 1310 tune-in to 1500
when closed with “A Portuguesa;” all-
Portuguese session. Pearce, England,
says Lourenco Marques is heard on
15.275A at 1200 with news in Portu-
guese, chimes; call at 1210; he also
notes Lourenco Marques on 4.925A at
1245.

New Caledonia — Radio Noumea,
6.034A, is coming through at nice level
around 0330-0530A sign-off. (Saylor,
Va.)

New Zealand—ZL2, 9.54, and ZL3,
11.78, noted 0250. (Pearce, England)
ZL4, 15.280, heard 2135 recently with
cricket results; signal still good 2205.
(Ferguson, N. C.)

Nicaragua—YNZZ, 6.464, Managua,
Radio Mundial, noted 2112-2146 with
moderate QRM from COCY, 6.450, Ha-
vana, Cuba; all-Spanish; YNHB, 6.550,
Managua, Radio Panamericana, heard
2208-2245. (Patterson, Ga.) YNVP,
6.760, Managua. heard 1900-2245 with
music and speech in Spanish. (URDXC)
A station on measured 7.8489 has been
identified as Managua; may be YNSO,
listed 7.860; noted 1946. (Oskay, N. J.)

Nigeria—Radio Nigeria, 7.235, La-
gos, noted with interval tune around
2329 prior to 2330 sign-on. (Belling-
ton, N. Y.)

Northern Rhodesio — ZQP, Lusaka,
transmits on Sundays a ‘“morning” pro-
gram on 9.710 at 0300; announcements
are in English with native recordings
and BBC-transcribed programs; has
South African news 0500 followed by
talk in English; closes 0545 after play-
ing “God Save the King;” broadcasts

www americanradiohistorv. com
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From 2 to 75 Meters

Tested and proven Antennas
for the 1%, 2, 6, 10, 11, up to
75-meter mobile installations
—designed to increase the
signal strength and yet offer
low-cost equipment for ama-
teurs and Civil Defense
Corps.

Send for special Bulletin and prices.

PREMAX PRODUCTS

DIVISION CHISHOLM-REYDER CO., INC.
5205 Highland Ave., Niagara Falls, N. Y.

Brooks LIFE-SIZE Edition

#630 TV KIT BUILDER - SET OF INSTRUCTIONS

Instructions ..... by WALTER H. BUCHSBAUM
Layouts and Artwork ..... by GEORGE MILLER
Practical Applications . by IGNAZIO MERCANTE
Compiled and Edited .. by MORRIS BROOKS

Everything at a glance on 4—GIANT
25" x 38" Charts

INDISPENSABLE—{for building, con-
verting, modernizing or even trouble
shooting any #630 TV RECEIVER.

Popular priced $ I49 Plus postage,
first class . ..36¢
at only air mail ....72¢

BROOKS, 84 Vesey St.,, N. Y. 7, N. Y,

DEGREE IN 27 MONTHS
Complete Radio Engineering course, including Telev.,
U.IL.F. and F.M. Buchelor of Science Degree, also in
Mech., Civil, Elect., Chem., and Aero. Eng.; Bus. Adm.,

Acct.  Extensive campus, modern buildings, well
equipped labs. Low cost. Prep courses. Personalized,
practical instruction. Founded 1884. Placement serv-
jce. Growing shortage of engineers. Prepare
now for unlimited opportunities ahead. Enter
September, January, March, June. Write for
catalog.

F' 1632 College Ave.  ANGOLA, INDIANA
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daily on 7.220 and 3.914 at 0900-1230.
(Ridgeway, South Africa, via Radio
Australia)

Norway—Oslo, 11.735, noted signing
off 2100 in Norwegian and English.
(Stein, Calif.)

Pakistan—Radio Pakistan, 6.234, is
heard at high level in South Africa
1130 in foreign language; closes 1200
after identification. The 1210-1230
news at dictation speed is now noted
on 9.478A. (Ridgeway, South Africa)
Noted 1015 with news on 11.675. (Sut-
ton, Ohio) And in parallel then on
4.305. (Pearce, England)

Panama—ITOLA, 9.505, Colon, heard
with English request program 2118-
2136. (Machwart, Mich.) HP5B, 6.030,
Panama City, heard opening 0615 with
announcement in Spanish that is relay-
ing HOX. Radio Mirimar, P.O. Box
No. 124. (Ferguson, N. C.)

Paraguay—Radio Nacional de Para-
guay, 6.270, Asuncion, goes off the air
just after 2200; has local clock striking
11 p.m., then identifies as ZP1 and
ZPA1l. (Stark, Texas) ZPA3, 11.850,
noted 1900-1945. (Sutton, Ohio)

Peru—OAXI1A, 6.155, Radio Delcar,
‘Chiclayo, noted to 2330 sign-off. (Stark,
Texas) OAX4Z, 5.837, Lima, Radio Na-
cional del Peru, heard 1915-1930; all-
Spanish; QRM. (Patterson, Ga.)
OAX4W, 94045V, Lima, noted 2205
with weak signal; had news in Span-
ish. (Oskay, N. J.) OAX4Z, Radio Kl
Sol, listed 15.105, is heard 2300-0100
some days but appears to be on ap-
proximately 15.112. (Ridgeway, South
Africa)

Philippines—When this was com-
piled, WRH Bulletin reported that the
short-wave transmitter of “The Voice
of Davao,” Davao City, Mindanao,
DXTI12, 7.280, was off the air, and that
the station was breadcasting only on
m.w. 900 ke. with call DXMC.

The Far East Broadcasting Co.,
Manila, now uses 3.320, 6.030, 9.730,
11.855. and 15.300 with English weck-
days 0000-0100, 0300-0515, 0700-09C0,
1830-2030, Sundays 0030-0530, 0630-
1100, 1800-2330. (Radio Sweden)

Poland—Warsaw noted on 6.115 at
2314 with interval signal, music, then
start of Emnglish session. (Machwart,
Mich.) Current schedule for English
broadcasts to North America is 1700,
1730, 2315, and 0030 on 6.115. Asks for
reports and comments to Polskie Ra-
dio, English Language Transmissions
to North America, Aleja Stalina 21,
Warsaw, Poland.

Portugal-—Leary. Ind., reports Lis-
bon on 15.125 to 0945 sign-off. Noted
by Niblack, Ind., to 1530 closedown on
11.996A, usually excellent volume.

Lisbon noted on 15.130 signing off
1130 with “A Portuguesa” after clock
chimes; heard another day signing on
with “A Portuguesa” 0915; noted 1700
on 11.96A and leaving the air 1800 with
“A Portuguesa.” parallel with 9.740;
noted on 11.99 at 1445 with a broadcast
in Portuguese for Angola-Mozambique
and signing off on that channel with
“A Portuguesa” at 1530, in parallel
with 9.740. (Pearce, England)

Radio F'ree Europe, 6.095, heard with

March, 1932

COMMAND AND/OR ARCS
TRANSMITTERS and RECEIVERS
3-6 MC Receiver.
Used § 6.95
New 17.95
6-9.1 Receiver.
Used $ 6.95
New  12.95
Triple Receiver
Rack ...
V.H.F. ARC5 Trans-
mitter or Receiver,
Complete w/tubes
Used $24.95
Used New
14.95
6.95
6.95

tubes
tubes
tubes

with
with
with

3 MC Transmitter
.3 MC Transmitter
7 MC Transmitter
1 MC Transmitter with tubes 9.95
MC Transmitter with tubes 18.95
28V Receiver Command Dynamotors $0.97
MODULATORS

$19.95

BC-456 with Tubes, less dyn......... 2.95
MD-7/ARC5 Plate Modulator.......... 95
MD-7 Modulator Dynamotor, 28V 2.95
BC-433 Receiver—with tubes 24.95
MN-26C Compass Receiver.. H $39.50

MN-26Y Compass Receiver..
BC-357 Marker Beacon Rec.
BC- 223 Transmitter. 30
watt. Ideal for Ship-to-
Shore or Ham Rig. Cry-
stal or MO control on
four pre-selected chan-
nels. 2000 to 5250 KC.
Use of 3 plug-in coils.
Five tubes: 2~-801, and
i 3-36, and TU 17218~
25 tuning units.
Transmmer—539 95. Tubes—5.75, Tuning Units—
$2.25. Amp Meter. No. 60-0-60. New—1.29.
CIVIL AIR DEFENSE or 2 METERS
ARC-4. W/tubes. Good, used
522 Trans.-Receiver. W/tubes Good, used 69. 50
Modulation Transformer. BC-375. New.. 2.49
BC-375 Trans. 100 Watt Voice, CW, MCW freqg.
[Jange|200d ke 'rol 12 mch usbes Plug in Tunmg
nits listed complete with tubes,
less Tuning Units..... ..o, $2995
Tuning Units for BC- i}(75 or 191 Trans:

TU- 7 4500- 6200 $2.49
TU- 8 6200- 7700 kc . 2.49
TU- 9 7700-10000 .. 2.49
TU- 10 10000-12500 2.49
TU- 22 & TU-26 200-500 ke.. each 4.50
FT-151 Shock Mounting for BC-375 or 191.... 2.95
BC-306 Antenna Loading 1.95

GP-7 Navy Transmitter: 100 watt master os. Can
use on any freq. from 350-9050 kc. by using
proper plug-in. With 1 tuning unit.............. $13.33

LOOP ANTENNAS

DU-1 2 tube amplifier. New $25.95
MM-20- N 7.95
LP-21 A New 16.95

¥ Rotatable Loop Unit — Type MN-20E.
8" diameter—used with MN-26 Com-
4 pass and RA 10 DB, By Bendix

Hand Keys J-38
TSC Transmitter ce
Supply and Cables.

. Good-used .

Heineman Circuit 115V, 20 amp. 1.39
Breakers 115V., Samp. .97
Prop Pitch Transformer, only.............. new  6.95

RT-7PN-1 Transceiver w/o tubes., Used 9.95

Cash with order. Prices subject to.change without noticel California orders please include 3¥2% Sales
Tax. Please include approximate postage—Excess will belrefunded. What Have You in Surplus? Submit

| ESEGE SALES COMPANY

“S$"” METER
S METER — SAM’S SPECIAL.
Illuminated face {suplied with
miniature lamp). Full scale read-
ing of 5 ma. A standard value
for most “'S” Meter Circuits.
Dia. across face — 2%, Black
bakelite face. Reverse set point-

............................ New $2.49
Vlbramrs—MalIory For use on

'S METER

12 V battery.. ... New $0.97
1 TRANSFORMERS
12V} 24V 2am 110V primary................ $2.95
ARQ-4 2 Meter Transceiver, tubes good,used $29.95
BC-434 Control..............

Used—$1.95" New 295
Code Tapes for TG-10 15 rolls. New......... .95
BC-906 Absorption Type Freq. Meter Range
150-225 mc. 0.500 DC Microm. Used $11.50
Fielﬁ Phones E-E 8's.. Used $19.95 pr.
New $34.50 pr.
Relay SP-ST. leach6 Vor 12 V... New 1.49
| CRYSTALS—CR IA /AR
815D.000—8036.25—8001.43 $1.19 ea. 3 for $2.95
DYNAMOTORS
PE103 New Case $29.95
PE-103 New,
Less Base........ 19.
DM-32A Input 28Y.
Output 250 DC.
.06 amps. Used 1.95
PE-73 29V @ 20 amps.
output 1000V @

.350 amps. New 8.95
PE 77 14V @ 40 amps output IOOOV @
350 ampPs .
SPEC 27V @ 400V 7.50 mil 750V 350

PEF% ew 12.95
4

9.95

Ne
or SCR—522 24V. Used—$5.95 New

14.95
PE-94 Dynamotor only ... 4.95
DMI34 12V @ 2.8 amps. Ovutput 220V @

10 amps . e New 9.95
SPEC. 9V @ 450V output @ 80 ma. New 5.95
SPEC. 12V @ 320V output @ 80 ma. New 4.95
SPEC. 6V @ 250V ouiput @ 80 ma. New 6.95
SPEC. 12V @ 440V output @ 200 ma. New 12.95
ARE-1 DY-9/ARC-1 ... Used 11.50
14 Volt Input—425 Volt Output at 163 mils. Start-

ing Filter and Relays in base. Like New 3.95
RL-#42B Antenna Reel Ass. Less wire. New 9.95

< OIL CONDENSERS

Standard Makes—New
2 mfd 600V $0.49
4 mfd 600V 1.39
1 mfd 1000V .69
3 mfd 4000V 7.95
5 mfd 2500V 1.49

1 10 mfd 4600V 7.95

0 2 mfd . 2500V 3.95
2 mfd 5000V $ 8.95 2 mfd 7500V 29.59
T-3D Throat Mikes....oovcninncnnn Used—3 for $0.50
CD{307 Head Set Extension Cord......ceeee 1.19

HEAD SETS
New $1.95

. Used—3$1.95; New 2.95
Matchmg Transformer for
S-30

H
BC-348 Mounting ‘Base
RG 7U Céax Cable, 97.5 ohms...
E CHEST SET At button.. New 2.95
DECK INSULATORS

Bowl & 'Flange type. Heavy galv.
metal flange—10%" dia. Porc. bowl
set in rubber gaskets. Top bell-734"
dia. Brass feed thru rod L insul. dist.
-between top bell and flange—6%‘. New $2.95

1306 BOND STREET, at PICO
-LOS ANGELES 15, CALIFORNIA

INC.

16” Synchronous

Model TPI16E $126.00
Model TP16D 384.00
Model TP12H $58.50
(F.O.B. Port Chester. N.

Export: Rocke International Corporation.
13 East 40th Street New York 16, N. Y.

Y)

FOR HIGH FIDELITY
RECORD REPRODUCTION

|MLets the rigid demands of Army-Navy
requirements, even Navy salt- -spray test.
Used by U. 8. Signal Corps all around
the world. Standard equipment in Vet-
erans’ Hospitals, and most radio stations,
transcription services, cte., for realistic
reproduction of transcription records up
Jto 16 inches, 78 and 3314 r.p.m.

|Descriptive Bulletin HS3-1, upon request.
Avoilable Through Authorized Jobbers.
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— | ENGINEERED . . . .

to install.

this field.

Collapsed
M-20 . 10 fr
M-30 . 15 ftr.
M.40 . 20 fr.
M-60 20 f1.

TELE-EX-PAND PRODUCTS SALES CORP.

i Vse The Best - Use Tele-Ex-Pand

WITH THE FUTURE IN MIND . . . .

{1) PERMANENT HOME INSTALLATIONS . ...
From the ground up with Tele-Ex-Pand is by far the easiest and safest way

(2) AS A PROBE TOWER . . ..
Mounted on a Pick-up or panel truck, at a cost the dealer can afford to pay.
(3) AS A DEPENDABLE INSTALLATION FOR HAM OPERATORS AND SHORT.
WAVE INSTALLATIONS . . . .
Taxicab Companies, Fire Departments and Police Units, are but a few in

{4) UN-PARALLELED FOR "COMMUNITY TOWER"” USE . . .
Where mountainous terrain must be overcome, Tele-| Ex Pand can be used

effectively, one to each channel to be received.
(5} ADAPTABILITY FOR USE AS SUPPORTING STANDARDS FOR, FLOOD LIGHTS
AT, DRIVE.INS, USED CAR LOTS, AND DRIVING RANGES . . . .

WRITE US, OR CONTACT YOUR NEAREST JOBBER FOR PRICES®
FOUR MODELS

Expanded

BERWICK NATIONAL BANK BLDG.

IDEAL FOR USE AS:

28 ft |

\
W TELE-EX-PAND

BERWICK. PENNSYLVANIA

TELLS HOW
T0 SOLVE

AUDELS TELEVISION SERVICE MANUAL
covers 'T.V. information at your finger ends.
Shows good receiver adjustment and IIow to
Get Sharp, Clear Pictures, How to Install Aerials

—Avoid Blurs, Smears, Interference and How
to Test. Explains Color Systems and Methods
of Conversion. IT PAYS TO KNOW!
Over 380 PAGES & 225 ILLUSTRATIONS
explaining operating principles of Modern Tele-

Just Out! _ _— vision Receivers.
totm====2 1001 FACTS

19 CHAPTERS

Placement of Tele-
vision Receivers—
Receiver Controls,
Test Patterns & Ad-
justments—Televi-
slon Interference—
Interference Trapg
—Television Anten-
nas & Transmission
Lines—Master An=
tenng Systems—
Antenna Installa-
tion Procedure—
Television Broad~
casting—Television
Receiver Funda-
mentals—Circuit
Descriptionof Typi~
cal Receiver—Tele~
visionPicture Tubes
—Projection Type

Receivers—Televi-
sion Testing Instru~
ments—Television

) 2
PAID Servieing—'Trouble

Shooting — Color Television — Television Terms.
s 7 DAYS FREE TRIAL

GET THIS PRACTICAL ASSISTANCE FOR YOURSELF

— it = = = MAIL COUPON TODAY — — — —

AUDEL Publlshers, 49 W. 23rd St., N.Y.
me pos paid f s examinati

Ma
AUDELSTELEVISION SER{IICE MANUAL (Price $2).
0. K. 1 will mail you $2, otherwise | will return book.

L E e o e e e e o -
F.Y: 0 [ -1 S ——— A ettt
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|BUY WITH CONFIDENCEl

5 DAY MONEY BACK GUARANTEE

ELECTRONIC SURPLUS MATERIALS :

RELAY SPECIALS

Coil Contacts Features PRICE

1 ngma “aF 8000 PDT 1 ma plate 51
Sigma 5 65 (2) SPDT  2-24vDC 2 45

I Leach 10778F 160 DPDT  ANTENNA TYPE 245 |
Clare Type C 400 DPST  makes/11V 1.25

Clare Type € 3500 DPDT 8 ma plate 1.85 I
Ailied FID 42 SPNO 6 VDC MINI. .75

Allied BN 200 4PDT 10 AMP. CONT. 3.25 I
Allied BO 3PDPT 6 VDC 10 A CONT. 2.15

Rotary Relay, 14 v operation /remote model trams etc. 2.45 I
Kiixon Type ER Thermal Refay, 110/220VAC 1.35

1 RPM 110 V 60 cy instrument Motor, Hi Gear Ratio. 1.85 I

G.E. Thyrite; volt. reg. 3rd harmon. generator, 5-40 ma.
@ 21-33 volts, pke. of 5. 1.45 |
OIL CAPACITORS

2 MFD 600W VDC side term. bathtub, new. SO 85 |

4 MFD 600 VDC with mtg. hwe, ..o ....... 5

0
600 VDC upright with Spade Doit bkis.
800 VDC upright with spade bolt bits. 2.65 ||
600 VDG upright with spade bolt bkts.
2 MFD 1600 VDC uprisht with mtg, bkts..... 1.68
4 MFD 1000 YDC upright with mtg. bkts. 1. 2

1 MFD 1500 VDC uprisht with mtg. Dhts o
1 MFD 5000 VDC upright with mtg. bk
M L300 DS RE E TN PES SrockED. | CHECK
WITH US FOR PRICES. ETC.
LIP MIKES ARMY T-45, ., corvooreoneinennn $1.00
THROAT MIKES ARMY T-80V. oo oooo- RN
CARRIER CURRENT REC, IFS, 239ke set of 3.. 1.75
FAND DRIVE GENERATOR/ poriabe rigs 6V/ 34

& BI5V/200 Ma. .. .vvgeneen-n BCE-TN |
110 VAC sounder buzzer....... .
MOBILE G.E. ROOF-TOP ANTENN

|
ELEGTRONIC SPECIALTY SUPPLY €0.
56-B Lispenard Street New York 13, N. Y. 1

[ ]
»
4
o
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RABDIOPAK

THE MOBILE
'RADIOTELEPHONE

KAAR EN"INEE-IHHE co.
PALD ALTD - CALIFORMNIA
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Eastern FEuropean languages 0155
tune-in; leaves the air 0203-0205 and
has no signature tune then; also
heard 1500 and still on the air 1805.
(Pearce, England)

Portuguese China—Serrano, Brazil,
airmails that he has definitely con-
firmed that a short-wave station called
Radio Vila Verde is now operating
from Macau, probably around 9.500.
He hopes to have further data on this
one soon.

Sao Tome—The 17.6775 channel
noted a recent Sunday with light re-
cordings 0750, program details in Por-
tuguese with guitar musical back-
ground 0800, and closing 0803 with “A
Portuguesa.” (Pearce, England) Also
heard in North Carolina. (Ferguson)

Saudi-Arabia—Djeddah, 5.975, noted

| signing on 2306 recently, in the clear.

(Bellington, N. Y.) This one heard in
Virginia in Arabic 0300-0400 sign-off.
(Saylor)

Sierra Leone—GDX-aren, Sweden,
says Freetown has an experimental
station of 0.3 kw. sending on 9.630;
noted with BBC’s General Overseas
Service from London to 1700 sign-off.
Not confirmed.—KRB.

South Africa—SABC’s African Serv-
ice noted from Johannesburg, 15.230,
at 1000 with light music and opera;
closed 1045; poor level and jamming
QRM. (Catch, England) Heard in Eng-
lish 1130 on 11.937. (Pearce, England)

Southern Rhodesia — Salisbury,
3.320, noted closing 1500; has BBC
news relay 1300; home news 1310;
weather forecast, local, and South Af-
rican news 1315. (Pearce, England)

Spain—Radio Nacional de Espana
en Malaga, 7.01A, noted with call 1340.
(Pearce, England) Cadiz, 7.200A,
heard most days around 1700-1800;
plays many North American dance and
popular tunes with English lyrics from
1730. When this was compiled, Radio
S.E.U., Madrid, was still operating
near 7.09; Radio Tullent Murcia near
7.105, and Radio Merida between them.
(Pearce, England)

Spanish Morocco — Radio Tetuan
heard recently on 6.063A at 1755 with
program preview for next day; off
1800; heard another day as early as
1700. (Pearce, England)

Surinam — PZX5, 15.405, Parama-
ribo, noted recently with good level in
Eastern-type musical program when
tuned 1520; at 1531 had announcement
followed by a VOA program. (Fergu-
son, N. C.)

Switzerland—United Nations Radio,
6.672, is heard daily 1330 with news in
English; news in French 1345; leaves
air 1400; has woman announcer.
(Ridgeway, South Africa) Berne,
15.305, has fine level in English for
India-Pakistan 0945.

Syria — Damascus, 11.9134, still
noted to 1735 sign-off; asks for reports
to SBS, English Section, Damascus,
Syria. (Leary, Ind.) Last hour is in
English.

Tahiti—Radio Tahiti, 6.135, Papeete,
noted with news in French, music,
around 0015; fair level in Calif.
(Winch)

RADIO & TELEVISION NEWS
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Taiwan—Radio Free China, BED3,
15.234, BEDS6, 11.735, Taipeh, has its
North American transmission in Eng-
lish 2300-2400; opens with chorus sing-
ing and call by woman announcer.
(ISWC, London) The 7.135A outlet
noted with fair level around 0700-0800.
(Stein, Calif.) Ferguson, N. C,, recent-
ly checked 11.735 and 7.135A channels
around 0630-0735 but found no English
at any time during the check period;
formerly had English 0630, 0700, or
0730.

Tangiers—Radio International noted

on 6.110 at 1515 tune-in; news in
French 1530; still on the air 1600.
(Pearce, England) Radio Africa,

7.127A, noted to 1900. (Leary, Ind.)

Thailand—HS8PD, Bangkok, broad-
casts Home Service programs in Thai
0700-1000 on 11.910. (WRH Bulletin)

Trinidad Radio Trinidad, 9.625,
noted with music 1745, BBC news re-
lay 1800; poor signal in Missouri.
(Newcomb) has bad QRM evenings;
still signs off 2200. (Patterson. Ga.)
Noted with news 0545 and identifying
as “Radio Trinidad and the Radiodif-
fusion Golden Network.” (Rosenauer,
Calif.)

Trans-Jordun—Nattugglan, Sweden,
reports Ramallah heard on 7.030 to
1421 sign-off with march.

Turkey—A station of the Physical
Institution of Istanbul University is
audible irregularly on 7.750 with Ori-
ental and Western music. Radio An-
kara now broadcasts in 14 languages
in addition to Turkish. (Radio Swed-
en) TAV, 17.83, is heard with good
level to Far East in English 0730-0815.
(Ridgeway, South Africa) Noted with
weak level in North Carolina. (Fergu-
son) TAT, 9.515. still heard at fine
level in English to North America
1815-1900. (Van Gilder, Mass.) TAS,
7.285, heard in English for Western
Europe 1600-1645. (Green, Ontario)
TAP, 9.465, is scheduled in parallel.

Uruguay—Radio Carve. 6.157, Mon-
tevideo, noted 1930; QRM. (Stark,
Texas)

USI (Indonesia)—YDQ. 9552, Ma-
kassar, Celebes, heard at fair level
0900-1000 sign-off. (Ridgeway, South
Africa) Jogjakarta, 7.098, noted with
fair signal recently 0700-0830 fade-out;
gave call of YDJ2. (Savlor, Va.) Dja-
karta, 6.045, noted around 0557 with
popular American songs with English
lyrics. (Bellington, N. Y.) The Dja-
karta station Radio Andir verified for
its 7.165 outlet; transmitter is RCA4
7.5 kw., with beams on Northeast and
West Java; schedule on 11.940 now is
0430-0630; verification cards will be is-
sued from Djakarta shortly. (Cushen
N.Z)

USSR—Short Ware News, London
says a Soviet station heard on 5484
around 1450 is believed located at Mo-
lotov.

A new transmitlter in Petrozavodsk
has been heard on 4.950 with pro-
grams in Finnish and Russian. (WRH
Bulletin) Khabarovsk, 9.378A, has
Chinese program 2100-2200, weak level
in Virginia. (Saylor) Radio Moscow is
good signal 0800-0830 in English to

Maveh, 1932

SEE LEO FIRST FOR....

hallicrafters

| can SAVE you money...Liberal Trade-ins

$199.50

New S-76 RECEIVER - T
SX-71 RECEIVER

Extra selectivity with double super-
heterodyne circuit. One RF, two con-
version and 3 IF stages. Range
550-1550 K¢, 1.7-34 Mc in four
bands. 8 tubes plus voltage regula-
tor and rectifier. Complete with
tubes, less speaker.
R-46 SPEAKER $19.95

NAME YOUR TERMS « LOW DOWN PAYMENTS + PERSONALIZED SERVICE
HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT

DoubleI Conversion sharp selectivity,
plus byilt-in NBFM at moderate cost.
1N tubks plus voltage regulator and
rectifief. Low dewn payment.

R-46 Speaker $19.95

S=88B ivszaie téwms $49.50 $-72 Portable ... ... $109.95
S-40B . ............ $99.95 SX-62 .. ....... ... $289.50
S8BT 4 iseotiyesdioe i $49.50 S-78A . ........... $89.50
$-82 ....$49.50 S-76 ....$169.50 | R-46 Speaker ....$19.95

Famous WRL RADIO
REFERENCE MAP 25c¢

JUST OFF THE PRESS!
WRL 1952 CATALOG

E Send for your copy today. Con-
. tains everything nejw in radio and
= television. Jam-patked with bar-
gains. Lleo |. Meykrson, WGFQ

i ‘h’o\ld v;;:au.ﬂ
CU on 10-20 & 75 Meters
NEW LOG BOOK 25¢

For mobile or fIxed station. Spiral bind-
ing. Full column log lsting all FCC re-
quired info. Will accommodate 1,525 sta-
tions. *'Q signals, phonetic alphabet,
amateur international prefixes.

PHONE 7795 —27fNes

2

‘\lmf_ T W

§ WCRLD RADIO LABORATORIES R-3
745 west Broadway
Cofincil Bluffs, jowa

I
t Pldase send me: ]
I
I
I

WRITE—WIRE

[} Radio Map O SR-75 Info
[0 $X-71 Info

[} New Catalog
D Used Equipment List [ New Log Book

NERVE gty Tuin Wb b o @ d & 5| Z o dsds s I
LABOPATORIES a !/IUCOHPODAYID Adidress . :
COUNCIL BLUFFS, 1OWA ) ST EL LI LT e State .y s s 4 wbian )

- 1

RADIO COURSES ]

e RADIO OPERATING e CODE
e RADIO SEFR’\V‘IICING e ELECTRONICS
e F.

. TELEVISION
e PREPARATION FOR CIVILIAN,
MARITIME., A

RMY AND NAVY LI-
CENSE REQUIREMENTS.
Write for Catalog T.S.

TRADE & TECH.
SCHOOL

MARK THESE VALUES!
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TOP STANDARD BRANDS ONLY—100% GUARANTEED
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Services 2-Way

Mobile Radios Best ..

Say Manufacturers*

— 7
Ieefra
ELECTRONIC FQUIPMENT F
Model "B”
» .
Leading Manufacturers Say . .. “I's

the only one to withstand continuous
high overloads. so we specify the
Model "B” for servicing.” Exclusive
application of selenium rectifiers,
aided by conduction cooling, doubles
rectifier power rating, dissipates over
3 times the heat with lowest cost per
ampere ouiput. 1 to 20 amperes con-
tinuous duty with peak instantaneous
rating of 35 amperes. Operates 2
auto radios with push-button sole-
noids simultaneously. Net $49.80.

Other Uses—Phone circuits, relays,
instruments, low voltage devices.
Battery charging and electroplating.

* Names on request.

Model "BJ" Low-Cost Power Supply
6 Volts DC 1 to 12.5 Amperes
Nef $37.50

Model 8T
CONVERTS BATTERY RADIOS TO
AC ALL-ELECTRIC
Plugs into AC outlet. Hum-ree re-
ception from any 1% volt 4-6 tube
battery radio. Uses less than % the

power of cheapest AC radio. Fits
battery space. Guaranteed 3 years.

Many Others Available
See Your Distributor!

If He Can’t Supply You,
Write to Us!

FREE FOLDER!

ELECTRO PRODUCTS LABORATORIES
4501-Nb RAVENSWOOD AVE., CHICAGO 40, ILL.
In Canada: ATLAS RADIO CORP., LTD. « TORONTO
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North America on 11910, 11.960,
15.120. (Leary, Ind.) Noted in English
0430-0445 on 11.820, 11630, 9.790. (Ro-
senhauer, Calif.) Best Moscow -chan~
nels in Washington State for North
American (English) transmission
around 2000-2300 are 15.12A and 7.25A.
(Oestreich)

Three Russian Home Service pro-
grams from Moscow are now on the
air—First Program until 0830 on 9.720,
9.800, 11.765, 11.790, 11.880, 11.900,
11.905, 12.220, 15.170, 15.390, 15.440;
from 0830 on 5.912, 5.955, 5.970, 5.980,
6.030, 7.175, 7.225, 7.260. Second Pro-
gram until 0900 on 11.945; from 0915
on 7.115; from 1000 also on 6.130. Third
Program until 1530 on 6.070. The news
agency Tass uses these channels for its
news service at dictation speed (in
Russian)—5.780, 5.922, 5.940, 8.910,
9.145, 9.850, 12.020, 12.270, 15.040.
(WRH Bulletin) Radio Tashkent,
measured 6.8256, noted 2110 in foreign
language. (Oskay, N. J.)

Vatican—IHIVJ broadcasts programs
in English daily 1000 on 1529 kc., 9.646,
11.740, 15.120, and 1315 on 1529 ke,
5.968, 9.646, 11.740. (Radio Sweden)
Has transmission for India each Tues-
day 1030 over 11.740, 17.840. (ISWC,
London) The 9.646 outlet noted 1345
beginning French session; in Italian
1430; heard dual on 5.97TA at 1450 but
at weaker level. (Bellington, N. Y.)

Venezuela—Radio Cabimas, YVMK
(relaying YVML), is noted to after
2130, now on 3.410 (Stark, Texas) This
one heard in Missouri at 1700 with fair
signal. (Newcomb) YVKF, 4.880, Cara-
cas, noted with news 1824-1830 when
resumed in Spanish; announced Eng-
lish news for Mon.-Fri.; YVQA, 4.960,
Cumana, noted 1907-1940, identifica-
tion announcements by man included
call of “Radio Sucre.” (Machwart,
Mich.) YVKT, listed 3.350, Radio Li-
bertador, Caracas, goes past 2200 on
Sundays; YVKZX, 3.390, Caracas, is
heard to after 2200; Radio Tropical,
3.400, Caracas, noted evenings; Radio
Maracaibo, 3.440, runs to after 2130;
Radio Valencia, 3.460, runs to after
2130 now. (Stark, Texas)

Yugoslavio, — Belgrade, 6.100, has
English  1145-1200 and 1400-1415;
French 1415-1430, 1700-1715; appreci-
ates reception reports and will verify
if IRC is enclosed to Radio Yugoslavia,
6, Mose Pijade, Belgrade 2, Yugoslavia.
(ISWC, London) Heard on this sched-
ule. (Pearce, England)

Press Time Flashes

Radio Pokistan, 7.003A., Karachi,
noted 1115 with news in native; high
level; closes 1200. (Ridgeway, South
Africa)

“Wir rufen den Osten! Wir rufen
den Westen! . . . Sie horen den Kurz-
wellensender Freies Russland!” is the
announcement in German of the Free
Russian Radio said to be on the air in
Russian and German daily 0730-0810
between 6.350-6.615. (Radio Sweden)

Ridgeway, South Africa, says Radio
A.E.F., French Equatorial Africa, uses
two transmitters in parallel in its 1230
session (9.960 and 15.596); programs

www americanradiohistorv com

SQVE MORE!

G.E. PYRANOL, 330 V., 60 Cyc., 1.75 MU-F..$ 1.39
C. D #173346 CAPACITOR (P']per) 250 MFD.,

.............. 1.19
BC- 937 B VOLTAGE REGULATDR Good Used. 7.95
BC-451 ARC 5 CONTROL BOX, Good, .-....- 8y
EC- 442 ARC 5 ANTENNA RELAY, less con- 1.55

nc-. AR 408 CONTROL BOX
EC-AE 231 CONTROL BOX.
RE-fiRR1 CONTROL BOX

CONTILION 3o &5 08w w s bV A E VR i St
G.E. CIRCUIT BREAKER,

< PT 59.000. Brand New. .. .. 1.95
LELAND VOLTAGE REGULATOR, Typ

vnlts mpuc 21.30, load amps 5.0, Brand New
EAD

FLAT H woon SCREWS, tl 27..Per Gro. T
HONING STICKS . .. ..., .. . c::ocneesnn A5
CONTROL BOX czsoA JANQ-1A. . ........ A.95
RF-9/UPT MODULATOR ADAPTER. .. ...... 11,489
G.1. ‘78 _R.P.M, PHONOGRAPH MOTOR AND
TURNTABLE, Brand New . . ....... . 2.95
TRIMM HEADSETS, Like New..... ajr 1.95
HS-33 HEADSETS W /Plug and Cord used
FOOA - 2 e es B m soh b | A e o o e el e T Pair 1.9
T-20-B MICROPHONES W /JK 46A. Br-md New. oTE
T-30 M| CROPHONES—\V /PL 291, Excellent, .29
230 s EEL BARE WIRE, 12 to 15 Ibs. per
........ i .Per Th. «1H
WL 130 ¢ WIRE, approx. 3,000 feet per can.
b Sn Fer Can B85

HL 1153 INDlCATOR with CRT Tube and Cal)!cs n.AS
H ROX, Brand New i=.00
|1.5 GB /AFT ANTENNA ASSEMELY, Erand Neéw . 5.95

GRAB BAG!

Parts taken from equipment. Consists of High Voltage
Transformers., 0il Filled Capacitors, Bathtubs, &
sistors, Terminal Boards, Sockets, Knobs, Relays, Cor-
irols, Coils, etc., ete.

WE LEAVE THE QUANTITY UP TO YOUI!
THERE'S NO BETTER
PER
ONEY 1 7C POUND

BUY ANYWHERE
DYNAMOTORS
Good—Used—Tested!

PE-119A ,,,,..-. $17.95
o s .15, 95

5A Y
D-104 Dual 12 ¥V,
Input, Quiput 225
and 440 V., Brand
New

19.95

50 BY-PASS CDNDENSERS TUBULARS, POPU
lar Sizes, 400 to 600 Wke. Volts. .. .. NLY $2.95
HOOK-UP WIRE ASSORTMENT, Cut Len"ths to

12”7, Stripped Ends .99

POTENTIOMETER KIT

15 types—Carbon and W.W. $S.D, and Shaf
Types. Includes 14 and 1 meg. W /Switches . 52 65

RESISTOR KITS—100 ASSORTED

Over 50 values in cach kit 3 and 10‘770 tolerances
e to 3 watt n .$2.95 per kit
[ and 10 \’V'ltt 2l ... 3.95 per kit
20 and 50 watt, . 5.95 per kit

TERMS—Send 25 070 depos:t \vxth oxder, batance C.Q.D
Shipped F.0.B., (N.Y.C. residents add 360
sales tax.)

' CIIICI.E SALES CORP.

113 GREEN ST RN WOrth 4-1541- 2

6 Tranomittens to (Pheck

—oaz 607

The new LAMPKIN TYPE 205 FM MODULA-

TION METER covers them all; instantly tuna-
ble to any FM transmitter, 25 to 200 Mec. It
measures true peaks, as found in voice modu-
lation, up to 25 Xc. Meets FCC specifications.
Portable, weighs 14 Ibs., priced at $240.00 net.

The improved LAMPKIN TYPE 105-B MI-
CROMETER FREQUENCY METER also covers
6 or 60 channels. Measures center frequency,
AM or FM transmitters, 0.1 to 175 Mc. Ac-
curacy 0.0025%. Meets FCC specifications.
Weighs 13 lbs. Price $220.00. Other models
down to $129.00.

WRITE, WIRE, or PHONE, NOW, for details!

LAMPKIN LABORATORIES, INGC.
MFM DIVISION
BRADENTON, FLORIDA
Frequency Measuring Equipment Since 1932

RADIO & TELEVISION NEWS
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are in French; also uses 9.960 and
17.845 at 0600-0805 with programs in
native to 0645, then in French. (Radio
Australia)

“La Voz de la Falange,” Madrid,
7.380, 1 kw., is on the air 1400-1530,
1700-1930; during July and August the
station will broadcast only during the
second period. (WRH Bulletin)

TN S

Acknowledgement
Thanks, fellows, for the fine reports.
Keep sending them to Kenneth R.
Boord, 948 Stewartstown Road, Mor-
gantown, West Virginia, USA. Good
listening! . . . . KRB.

BOOSTER FOR FM SETS
By CHARLES ERWIN COHN

OST present-day FM reeeivers, even
L the more elaborate ones, couple
the antenna to the set with a turn of
wire around the antenna coil. This does
not provide a very efficient eoupling
and it is often beneficial to make differ-
ent arrangements for handling this.

One approach ro this problem is
shown in Fig. 1 where a 6C4 triode is
used as a grounded-grid amplifier. The
circait is quite simple, the 330 ohm
resistor in the cathode cireuit provid-
ing a good termination for the trans-
mission line. If a transmission line with
other than 300 ohm impedance is used,
the resistor will have to be changed to
conform to the line employed.

The 001 ufd. condenser is used to
keep the d.e. bias, which is built up
aeross this resistor, from being shorted
out by the antenna. Although a 6C4

Fig. 1
MICA
OR
) CERAMIG \1.00005
6cali-s I
=
o
o
2 ;_JZ
7 = <A
-001\imica ! z g
[ 4
ANTENNA 3
INPUT 2
A
"= R.F. OR CON— =
VERTER DE- .
GOUPLING
GIRCUIT B8+

tube is shown, any good v.h.f. triode
or triode-connected pentode ean be
used. The ““B+°? conneclion shown
should be taken to the converter B+’
point or to the r.f. stage ““B-+>’ point
if the receiver has one. In other words,
the connection should be made at the
bottom of the r.f. or i.f. coil, ahecad of
the decoupling resistor. This will pre-
venl interaction with the rest of the
reeciver.

This circuit is capable of improving
the performance of any FM set. For
those receivers which alrcady have an
r.f. stage, it will improve the noise
figure due to the lower noise of triodes.

For the set with no r.f. stage, the
extra gain will be helpful as will the re-
duction in oscillator radiation. This is
especially true of “Fremodyne” sets in
which the performance improves rap-
idly with increased signal input.

30;

March, 1952
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MISCELLANEOUS
SPECIALS!

Used New

BC 442 Less Condenser..........., $1.49 $1.95
APS 13 UHF Antenna, Pair ............ .98
I-97 Bias Meter . ................. 3.95 4.95
RL 42 Antenna Gearbox Motor and

Reelywierie g pmmmeme - - GEa: - - 6.95
Circuit Breaker 40 Amps .59
I 82 F Five Inch 360 degree com-

pass indicator and Selsyn receiver. ... .. 7.50
A-81-2 Transmitters Selsyn for 182

indicator. ........................ ... 4.95

(both I82F & Trans. Selsyn for $11.00)
PE-101 Dynamotor. .. .. ........... 2.75
Model 507, Thermal-converter Wes-

ton Type D, range .12 amp..... .59
BC-1023 Marker Beacon Receiver,

complete with tubes, shock mount

and instruction manual. ... .. .. .. 9.95
RC43, kit of plugs, insulators, ete, for

BC-1023, new.......................... 1.75
BC-924 27-38 MC. FM Transmitter,

complete with tubes........ ... .. 19.95
BC-684 27-38 MC. FM Transmitter,

less dynamotor. .. .............. 19.95 oo d
ARB Control Box. ... . . . DR 1.95
BC 1206 Receiver, new .. ... ....... . 7.95
BC-375, transmitter only ... ......... 19.95 L
110 volt, 60 cycle blower .. ......... .. 7.95
A27 Phantom antenna 1.95
PE 206 Inverter. . .............. . 4.95 . .
Scott Hi-Fi output transformer.. .. ... ... 1.49
PE-218 Inverter. ... ................. .. 19.95

SCR-522, transceiver, less tubes. .. 39.50 ... .
BC-709, baitery operated, lt. wt., inter-phone
amplifier, complete with tube, shock mount and
manual, brand newea........ ... ... .. $3.95
BC 625 Transmitter (SCR522), less tubes,

used. ... .. .. il ol BEXE - [osshI: $19.95
PE 120 Vibrator Power Supply for

BC 620-659, used, less vibrator.... ..... 4.95
TU6 Tuning Unit (BC375), used. . ... . 2.95
TU25 Tuning Unit (BC375), used. .. ... 2.45

MONTHLY SPECIAL!

BC 604 FM Transmitter—20-27 mc. 10 Chan-
nel crystal controlled push-button, excellent for
conversion to 10 and 11 meters, small quantity
on hand, in good used condition, less dyna-
motor, some missing side covers, etc. $7 95
-—otherwise complete, including tubes. -

SCR 508 EQUIPMENT

BC 603 Receiver L/dyn........... 524.95 Exc. Used
BC 604 Transmitter L/dyn. .. 12.95 Exc. Used

ARROW “The Home of Values!”

- COMMAND
(SCR 274 N) EQUIPMENT

| Used New
BC-453, with tubes, .. ............ $19.95
BC-454. .. ... 000 . 9.95
BC-455 6.9 mc receiver. . . .. 7.95
BC-45} 4.5.3 mc transmitter 6.95
BC-458 ... ... ... ... 00000 6.95 ...
T-21 ARC 5, 5.3.7 mc transmitter. 7.95 11.95
T-23 ARC 5, 100-156 mc xmtr.......... 49.50

BC-496, 2 position Rec. Control Box. .. ... 1.95
MC-Z]*S Mechanical Drive Shaft,

per jength. ...... .. ... Sl 2.45
BC-45) 3 Receiver Remote Control 2.95
BC-45] Transmitter Control Box. . 1.50
BC-442 3.95

Antenna Relay, complete........
3 Receiver Rack. . . ... 1.95

MIKES and HEADSETS

HS 23| High Impedance Headset. ... ... new $4.95
HS-33|Low Impedance Headset............. .95
CD-307 Ext. cord for HS 23-33. .. .. like new .95
T_3 Desk Stand microphone. Good

used cond................. ....

Lip Mike—Navy Type—New
Extenfsion Cord and Switch Assembly
| for lip and throat Mikes—New. . . . . . 98¢
CW 49505 High impedance headset complete
with leather headband and rubber cushions, 98c
! Used

RS-38, Microphone .................. new 4.95
TS 10 sound powered HAND SET. . .new $9.95 ea.
used $5.95 ea.
HS-38, ... ... .. .................. .. new $2.29
WOBULATOR
See | page 43-—December “Radio News’
55.9$ ea.

1 mid.-— 800 VDC 1 mfd.—400 VDC
-1 mfd—1200 VDC 1-2-.4 mfd.—400 VDC
1 mid..—1200 VDC. .1-.1-—2000 VDC
| 39¢c each. .. .. .. 3 for $1.00
.28 mfd.-—1500 VDC 1 mfd.—1000 VDC
2 mfd.—220VAC

CATHODE RAY TUBES
3FP7---1.95 4API10--5.95
S5FP{---1.95 5CPl---23.95

| 5BP4---3.95
16JR4 - - - - - - - . - $19.95
16DP4 - - - - - - - - . 19,95

c?:nnmv SERS. 19¢ each... .6 for $1.00

BC 605 Amplifier L/dyn... 6.95 New

T Z 606 Control Box. ..... .95 Exc. Used YD AN CUARANTEE

kT 237 Mounting. . ... ... 9.95 Exc. Used Tuh!zs~304TH. . . .

MP 48 Mast Base. . . . Used 04TL. .

DM 34, Dynamotor. . . . Used | 830B.

DM 36, Dynamotor..... .. 10.95 Exc. Used 9001 .

DM 37, Dynamotor.. .. .. 14.95 Exc. Used ' 9002

TM 11-600 Tech Manual.. ... 1.95 9003...........

Crystals, Setof 80. .. ... ... . ... 19.95 {Write for complete bargain tube list.
VIBRATORS

SCR 625 Famous Army Mine-Detector

For Prospectors, Miners, 0il Companies,
Plumbers, etc.
This unit is being offered now at a considerable re-
duction in price. Recently advertised at $79.50 it is
now available in the same brand new wrappings in
suitcase style carrying case (less batteries) at

$5 9 5 WHILE THEY Used, like
]

LAST! new, $39.50

CJP-20 ABX Power unit, (ASB7) new with
tubes............. ..

Dept. N, 1112-14 S. Michigan Ave, Ch

2 Volt+-7 Prong Synchronous.. .. 69¢ 10for SG.OO
6 Volt-’-—4 Prong Non-synchronous.98¢ 10for 9.00

1 . D. 6B/APN4

[ INDICATOR SCOPE
less tubes,
ONLY..... ... ...

RY9/APNA4, co with tubes, like new.$17.95

Sh‘ipmenis FOB warehouse. 20% Deposit
on orders. Minimum order $5.00. Iilinois res-~
idents, add regular sales tax to remittance.
Prices subject to change without notice.

ago 16, Nl

I
LORAN

PHONE: HArrison 759374

Ready now. Complete with everything in
Newesy
parts, as well as old, standard lines. Paste
coupon on penny postcard and mail todayI

radio, television and electronics.

_JLajayette Radio

DIVISION: RADIO WIRE TELEVISION, INE.

NEWARK 2
24 Central Ave.

NEW YORK 13
100 Sixth Ave.

BOSTON 10
110 Federal St.

BRONX S8
542 E. Fordham {td.

LAFAYETTE RADIO,
/ Dept. RC
100 Sixth Avenue, N, Y. 13

Please rush Free catalog to:

Address......, -

e M T S S e 0 D D G
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WHERE TO BUY IT...
WHOLESALE RADIO

of Baltimore

Replace Your Old TV Aerial
With Snyder's Amazing New

360° MOTORLESS

TV AERIAL

SAME CLEAR PIX AS MOTOR
ROTATING AERIAL SYSTEMS
COSTING TRIPLE THIS PRIGE
FOR ULTRA FRINGE
SI 695 1lectronically beams in
complete 360° rotation
to give clear picture on
only all channels. You choose
direction _with Diree-
tronic Selector switch
COMPLETE WITH 75 mounted on or near TV
FT. OF 3 COND. eeltum}‘S“mh;ﬁg?sﬂe IZS-

CABLE AND ELEC- e )

TRONIC STt iy o S

ARRAYS
For Fringe &

Ultra Fringe

Highly directional and
closely tuned to each
channel. Cuts interfer-
ence and noise to_ a
minimum. Five ele-
ments; one folded di-
Q pole, three directors
3 and one reflector. In-
3 Y dividual array for each
channel. Specify chan-
$7 95 84-95 nel desired.
TIE RODS for stacking 2 Yagi Arrays 850
Specify HiorLoband...............-. pair

AMPLIFIER
GROMMES

Hi-FI MUSIC

50PG
10 watt audio. Tow dis-
tortion. Freq. resp.;

plus or minus .5 DB
20 to 20,000 CPS. 4
channels: radio, phono,
7 xtal, magnetic. Vol

hass, and treble con-
trols. Complete with tubes and out- $49 "

DUt TPANSIOTINGT « v vwvenve v rm e e s s

3 Speed 12”
Turntable
REK-0-KUT LP143

Induction type motor, desisned

B or smooth, vibration-free op-
eration. Ihstantaneous sbeed

3 changes without stopping

turntable or re- $54 95

moving _dise. .

Order From Dept. RN-3 or_ Call MUlberry 2134

WRITE FOR FREE FYl BULLETIN

HOLESALE
RADIO PARTS CO., Inc.

:l'l'l w. Bultrmnre 5¢,

BALTIMORE 1, HD. :

Saturable Reactors
(Continued from page 69)

light bulb of the proper wattage as the
load so that the control effects can be
observed visually.

When all the connections have been
made, with the d.c. power off, plug in
the a.c. load circuit. At this point the
bulb will be either completely extin-
guished or else very dim. Now turn
on the d.c. power supply and slowly in-
crease the current. The brightness of
the bulb will increase in proportion to
the current, reaching its maximum
brightness at approximately 44 ma.

When the core is fully saturated at
full d.c. current and the bulb is at its
maximum brightness it will be found
that the voltage appearing across the
bulb is less than the actual line volt-
age (approximately 100 v.). This is
due to the fact that the reactance of
the coils cannot be decreased to exact-
ly zero. As a result there will always
be some drop across the reactor. In
commercial applications this is cor-
rected by providing a supply voltage
which is about 5% higher than the nor-
mal operating voltage of the controlled
unit.

At the other extreme it will be found
that the lamp voltage does not drop to
zero, since the reactor cannot be infi-
nite in value. This of course means that
the load current cannot be decreased
to exactly zero. However in the case
of a lamp load it will “black-out” at
approximately 15% of full line voltage.
When a resistive load is used the two
voltages, across the reactor and across
the resistive load, are 90 degrees out-
of-phase. When the load is also reac-
tive, for example a motor, the voltages
will be in-phase. The net result of all
this is a slight reduction in the control
range.

In the next arrangement the two a.c.
coils will be connected in parallel.
Again following standard convention
the finish of primaries #1 and #2 are

connected together and the start of
these same windings are connected to-
gether. The start ends are connected
to the a.c. line and the finish ends are
connected to the light bulb and then
to the other side of the line (coils in
series with load unit). The d.c. coil
connections are not changed. The ac-
tual schematic of this circuit is shown
in Fig. 6B.

When using this connection it will
be found that the d.c. control current
needed is only one-half of that required
for a series connection of the a.c. coils.
It will also be found that the unit will
operate much more efficiently in this
arrangement. This results from the
fact that the primaries were originally
designed to operate on 117 volts.

If desired, a small fractional horse-
power motor can be substituted for the
light bulb. Its power rating must be
approximately the same as the light
bulb used. For this purpose, the type
of motor used in erector sets or small
movie projectors is the proper size, but
it must be a 117 volt a.c. type.

It is necessary to observe certain
precautions, because when a motor
first starts it draws an excessive line
current which is higher than its nor-
mal value at full speed, with the con-
sequent danger of overloading the unit.
To avoid this a shorting switch is con-
nected across the a.c. coils so that full
line voltage can be applied to the mo-
tor. Once the motor is started the
switch is opened, changing the control
of the motor to the saturable reactor.

In order to simplify specific arrange-
ments and procedure the foregoing ex-
planation has been based on the rat-
ings of a 40 ma. power transformer.
However, units have been built using
70 ma., 90 ma., and 150 ma. transform-
ers and the system is exactly the same
when any of these are used.

The gain of the unit can be calcu-
lated by the following formula:

output power (a.c.)
input power (d.c.)

gain =

The gain of the small unit is relatively

Fig. 6. Saturable reactor with a.c. coils connected in series {(A) and in parallel (B).

1 A.C.

LOADZ

Lo WY

Boo e AC. —————#

<

VWWWWY

SHORTING SWITCH
(TO BE USED WITH MOTOR AS A LOAD)

* So—

(A)

W?

{8)
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low, but as the size of the unit is in-
creased the efliciency also increases
which means that the gain is higher.
The cores used are made of 4% silicon
steel which operate best at high power
levels.

Manual control has been used in this
presentation to avoid complications.
There are several very interesting
ways in which these units can be con-
trolled by means of regular electron
tubes.

In the beginning of this article it
was pointed out that a multiple con-
trol unit can be made by making use
of the low voltage windings, making
possible control based on multiple in-
put signals. Once the unit is assem-
bled it is merely necessary to connect
the proper type of control unit to each
set of windings. Since the windings
are different from the high voltage
windings the control conditions are en-
tirely different. Therefore it would be
necessary to experiment in order to
determine the best control conditions
for each of the various volitage wind-
ings.

SERVICE HINT
By H. LEEPER

N order to see ¢learly in some remote
corner of the TV or radio chassis
when soldering, additional light other
than that furnished by the nsual solder
ganis required.

Such light is euasily obtained from
the gunitsclf, by making an extension
lead as shown in the photograph be-
low.

The base from an old flushlight bulb
with two wires attached is inserted in
the socket of the gun instead of the
regular bulb. The bulb which was re-
moved is placed in a sockel soldered to
the other ends of the wires. A portion
of the rubber insulation from a test clip
may be shipped around the extended
socket so that it may be used any
place without danger of shorting to

the chassis.

Add an extension light to your solder gun.

1952

Mareh,

Be “ECONOMY-
WISE” with

GREYL

All tubes listed below carry 6 month Guarantec—excepting bnly burnouts and
sensationally low prices, these tubes must be ordered in gliantities of AT LEAST 10 ASSORTED
TYPES—add 10% for orders under 10 tubes. All individually boxed in attractive Greylock Cartons.

TERRIFIC |
TUBE BUYS!

breakages. At these

L4 6AT6  8J5GT  12AU6

155 6AU6  6J7GT  12A8GT

1U4 8AVE 654 12BA6

1U5 6BA6  6SK7GT 12F5GT

394 6BE6  6V6GT  12BE6

3v4 c4 SW4GT 2575

5Y3GT  6C56T  6X4 35W4

' 6AL5S  6C6 6X5G6T  35Z5GT
6AQ5  6CB6  12AT6 11723
!

YOUR NET : @{é
COST EACH

1v2 6BCS  12AX4GT 125Q7GT

5046  6SA7GT 12BA7_  25Z6GT

6AB4  6SL7GT 12J5GT  35Y4

6AQ6  12AL5  12Q7GT 5085

6AS5  12AV7  1258GT 380
YOUR NET 69¢
COST EACH

1LA4 X2 8BJ6 8567

ILN5  6BH6  6J6 7A8

IN5GT 12A17
YOUR NET 89¢
COST EACH

: =
0Z484 6ARS 12AU7 3585
1R5 BR7GT  12AV6  35C5
1T4 6SQ7GT 12AX7  50C5
354 &SN7GT 12SK7GT 50L6GT
5X4G 6U4GT  25L6GT

¥OUR NET §@¢ ]
COST EACH :
L
1LC: 6BQ6 N7 12SN7GT
6AGS  4T8 7X7 25BQ6GT
6AK 6Y6G 12K8GT  35L6GT
6AKE 7A7 12SA7GT
6BA7 7E5
YOUR NET ?@q&
COST EACH
| ]

1

12BH7  6AC7 14C5 7C7

19718 32L76T  1A7GT
]YOUR NET @9¢
COST EACH
]

6BL7GT|

| SPECIAL—6ARG ..

SPEAKER SPECIALS
Permanent Magnet—Alnico No. 5 Slugs
3" PM .68 oz. .. $I.

10" PM 6.8 oz

12" DM 3.2 oz
AUTO SPEAKERS

7% 4-ohm dvnamic less output............... $2.19

TU” PN less outbub. .o ovvueinn i unnan e, ... 5

4 ELEMENT
CONICAL
ANTENNAS

Constructed of r e in-

4 forced butt scamn alu-
minum elements and strong steel cross bars;
ruggedized insulators.

SINGLIE Order #DP-003............ $3l99

STACKED Order #P-004........ ... $8l29
Extra elements for conicals to make fan-flector
type.

P-009—TLow Band Elements, cach........ 49¢
T-010—High Band Elements, each........ 35¢
CHIMNEY MOUNTS #E-(585....... Only 99¢

TERMS: Net C.0.D., F.O.B.
New York City. 25% De-
posit on all C.0.D. orders.

: 07
Al o .$2.49 |

HIGH VOLT. FLYBACK TRANSFORMER
14K VOLTS

Used for 167, 17” round or rectangular
tubes.  Good ‘for conversion and re-
plucement use.  Many set mfrs. used
this flvback transformer in their sets
and paid more than this for them?!

149 Order #B-2612 Each, ONLY....S$2

GREY lOCK "BONDED" ELECTROLYTIC
CON&ENSERS

Guaranieed
Fresh Skock

Lots of f0—Your Assarunent

Mfd.  W.V.DC Net each | Mfd. .V.DC Net each
16 150 $0.29 |40 x40 150 45
24 150 35 | 50x30 150 .45
30 150 35 4350 .29
40 50 39 Sx 8§ 450 .49
20x20 | 150 39 16 150 .39
20x 40 | 150 39 |30 450 41
30x30| 150 44 |40 450 49

condensprs. Deduct additional 10% discount in lots

Above grices are for minimum quantities of 10 assid
of 100 gssorted condensers.

| WHILE THEY LAST!
| FAMOUS MAKE TV BOOSTER
List 32.50—Order #Q-001 16.95

| MANY ADDITIONAL VALUES!

Write for our latest supplement and complete
Catalog N-3

rusted Name in-Radiol™*

GREYLOCK EL’%CTRONICS SUPPLY CO.|
N5 Liberty Street - New York 6, N: Y.

SENSATIONAL SURPLUS ELECTRONIC ASSORTMENT

=

kemember——'l Coaxi;l Antenna Motor
Alone Is Worth the Price of the Entire

Assortment
COMPLETE ONLY 51995 A_small_Fraction
ASSORTMENT of the original cost.
10 % Off on All Orders of 5 Kits or More
Terms: 20 % Deposit with order.
Balance C.0.D. F.0.B. N.Y.C.

LIMfTED NUMBER! WHILE THEY
LAST! EACH ASSORTMENT CONSISTS
OF THE FOLLOWING—

2—24 Volt D.C. Coaxial Antenna Switching
Motors; 2—O0il Cond. Upright mt., .02 MFD
X 8000 V. DC; 2—0il Cond. Upright mt., .01
MFD 5000 V. DC; 1-—0il Cond. Upright
Mt., .1 MFD x 3000 V. DC; 1-—0il Cond. Up-
right [Mt., 5x3 MFD x 150 V. DC; 2—o0il
Cond. Upright Mt., 1—1 MFD x 600 V. DC;
1—wire wound Potentiometer 2000 OHMS;
4-—wire wound Potentiometer 20,000 OHMS;
2-—wire wound Potentiometer 100,000 OHMS;
2—-wire wound Potentiometer 250,000 OHMS;
1—Range Switch; 1—Filter Choke; 1—Mica
Cond. .005—2,500 V. DC; 1—R. F. Choke;
1-—Nbise Filter Choke; over 20 other Oil &
Mica Cond.; over 40 Resistors 3 W to 15 W;
also EusesY Bulbs, Grid Caps, Hardware; nu-
merous other items; AIl Parts New, individ-

ually boxed, in Mfrs. Original packing; Ship-
ping eight 24 Ibs. Complete with list of
parts.

' REFONIC SALES CO., 397 Mosholu Pdrkway North, Bronx 67, N.Y.

www americanradiohistorv com

151


www.americanradiohistory.com

Interlacing Troubles
(Continued from page 63)

cuits are available which provide more
accurate vertical synchronizing than
does the integrator.

VYertical AF.C.

Most current television receivers use
flywheel synchronization to keep the
frequency of the horizontal oscillator
from being changed from one line to
the next by noise. A similar system
can be used to keep the frequency of
the vertical oscillator from being
changed from one field to the next by
interference from horizontal sync or
deflection signals. There is one receiver
available using such a circuit, the Ra-
dio Craftsmen RC-100 (Rapio & TELE-
visioN NEws, February 1950, pages 51-
53). The vertical deflection circuit of
this receiver is shown in Fig. 2.

Some technicians will notice that
this circuit is similar to one used by
Emerson and others, for horizontal

Just Off The Press—

Most complete book of its kind ever published . . . afe. P0§itive and nega}tive sync pulses
\ 80 pages of valuable information about Selenium are obtained from the inverter and ap-
Rectifiers . . . 48 pages of Radio and Television cir- plied to the sync discriminator, along
cuit diagrams . . . 20 pages on Power Rectifiers . . . with a signal from the vertical ampli-
3 pages on High Voltage Rectifiers . . . a 7 page | fier. The output voltage from the sync

cross inidex replacement guide. Send 50c for your
. copy or see your distributor.
- Sarkes Tarzian, inc., RECTIFIER DIVISION

Dept. R-1, 415 N. College Ave.,
N Bloomington, Ind.

discriminator, which depends upon the
phase relation between the sync pulses
and the receiver deflection signal, is
amplified and applied to the vertical os-
cillator as bias, to control its frequen-
cy. The synchronizing pulses are not
applied directly to the oscillator and
the control voltage is prevented from
changing rapidly by Cs. One novel
feature of this circuit is that the de-
flection signal for comparison with the

%

| | sync pulses is obtained from the screen

| of the BAQ5 vertical output tube. This

| electrode has no d.c. voltage applied to

1 it, but the vertical signal is coupled

3-TUBE AC-DC I | from the plate to the screen by inter-

PHONO AMPLIFIER KIT 1! | electrode capacity. The vertical oscil-

Eany to_ bujg with, our blg plecorial and sehematic | lator plate voltage is not obtained from

Complete with ‘pro-punched chuseis. parts, and 3.“{5; | the damper in this receiver, so that pos-

i’:‘ﬁ';:é‘r}"ﬁ’n""i“v‘&;"\é’n’(s“"\'é and solder required. oper. : §ib1e source of horizontal interference
Kit of 3 tubes for amplifier. .« .ooeeeernn... $2.46 l is removed. ] .

57 Alnico PM Spesker. .. ... .....oooooon 2as | | A theoretical disadvantage of a.f.c.

@ VOCATRON | for the vertical circuit is that it is too

‘ = | I ; stable. When the video signal source

jl PORTABLE | I-ow COSt Powerfu' P-'A-! l is changed, at a station break or when

| ; g = WIRELESS | 1 COMPLETE ¢« READY TO USE | switching channels, the picture at the

s @ i i - ¥

.@"‘J ) INTERCOM | receiver generally rolls through part

= Tops for powerful indoor-outdoor use; ideal for of a frame before becoming stationary

No special wiring or instalintion required. Operates I electioneering. Easy portability. Covers 4,000 : .

Decinees 13;'? R Tk A LR persons indoors, up to 25,000 sq. ft. outdoors. again. The rgason,‘ of course, 1s th.at
T A plgs:nclctnbmftg Full 30 watts usable output; 2 high-imp. mike the new vertical signals are not in-
{iben, veady Tor nstant uee. Der Pair. . oo, 8785 inputs, 1 phono input, each with separate vol- phase with the previous ones and the
Extra Vocatron Intercom Unit.............. 39.75 | ume control; tone control; fidelity +2 db from receiver phase must be Changed to cor-

High-Gain Conical Antenna 40-20,000 cps. Complete system includes: 30

watt amplifier and tubes, Electro-Voice *“Car- respond. If the time constant of an

$ 37 5 dax” unidirectional mike with adjustable floor a.f.c. system is made short so that the
> each stand and 20’ cable; 2 General Electric 127 PM speed of the receiver's phase change
in lots of 10 case holds all, 16% x 12% x 25”. For 110-130 v., can be very rapid, its immunity to in-

60 cy. A.C. Shpg. wt., 75 lbs. Complete, less terference will be reduced.
only phono top.

$4.25 singly

High-gain conical for all chwnncls
Excelient directional response.

|
|
I speakers, each with 30’ cable; portable carrying
I
|
| 93-372. Complete 30 Watt System. Only $119.75

Vertical Separators

___————_—_—_————-————-——-——-——-

'\hlcl'llurum n with unlnc'lk'lhl:,- mohl?d polysnymne 93-340. 3-Speed Phono Top for above.Only $16.95 l

MEMAIORS ATd e EpIoier cxclusiveilicaihres: BLe™ Available on Easy Terms—uwrite for details l Several other circuits have been de-
300-ohm Twin Leal.$2.50 per 100. $19.95 per 1000 | 1 ) a ¢ which offer adv

Sz fERA T mInunENASE§ ex-es N SRR TR0S) sinalviy FREE sccthe 212-Page ALLIED Catalog for other veloped, some ol which oiler an

Sound Systems, ranging from 8 to 80 watts. Write for tages over both the integrator and
T EI.ECTRON'C Free copy of Radio’s leading Buying Guide today. afe. Apparently none of these has
DISTRIBUTORS, INC. A I. Ill E D R A DI @ been used in a regular production

model American television receiver,
De t.7736 S. Halsted, Chicago 20, Ill. 1 Blvd., Dept. 1-CA-2, Chi 7, Wi X . . ;
P s 9 y 833 W. Jackson Blvd., Dept. 1 icago 7, i possibly because few complaints have
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been received by the manufacturers
about the performance of the integra-
tor circuit and because these circuits
are more expensive than the integra-
tor, although less expensive than a.g.c.

A method of vertical sync separation
which makes it possible to obtain a
sharper output pulse than that of the
integrator and faster action and less
cost than a.f.c. uses a differentiator
followed by a clipper. A simple circuit
of this type was outlined by P. Mandel,
Radio-Industrie, Paris, France, in “An
Experimental Large-Screen Television
Projector,” Proceedings of the I. R. E.,
December 1949, page 1464. (See Fig. 3.)
A positive composite synchronizing sig-
nal is applied to a differentiator having
a time constant comparable to a line
interval. The output of the differen-
tiator consists of positive pips at the
beginning and negative pips at the end
of each horizontal sync pulse, equaliz-
ing pulse, and section of the serrated
vertical pulse. The negative output
pip in each case begins at the level
reached by the trailing edge of the
positive pip. During the short hori-
zontal sync and equalizing pulses the
condenser cannot assume much of a
charge and the output voltage across
the resistor cannot fall very far. There-
fore the pips which come at the end of
the horizontal and equalizing pulses
begin at a large positive value and do
not reach a very large negative value.

Dependable performance and economical service are two outstanding features
overshadowing even these sensationally low-low priced, high guality, fully
guaranteed tubes. Every tube must pass rigid tests in our plant. You can com-~
pare RAD-TEL tube performance and quality with any standard tuble anywhere.

|
/Check this list for Fully Guaranteed Tubes

In the case of the much longer vertical
svnc pulses the condenser has a longer
time to charge and the voltage across

it reaches a higher value, while the |

voltage across the resistor falls to a |
lower value. Hence the pips which ap-
pear in the output at the end of each
vertical pulse begin at a less positive |
value and extend to a more negative
value than the pips following the hori- |
zontal and equalizing pulses. A clip-
per can, therelore, be used to pass only
the pulses corresponding to the notches
in the vertical synchronizing pulse.
Short noise pulses will be rejected in
the same manner as horizontal and |
equalizing pulses.

Fig. 3. Vertical sync separation by means
of differentiator (A) and diode clipper (B).

Ly e

-——

Type Price Type Price Type
1A6 .59 5AZ4 .39 6BL7
TA7GT .47 5U46 .20 6BN7
TABS .59 5V4G .54 6BQ6GT
1B3 .49 5Y3GT .32 6C4
1BS .59 5Y36G .32 6C5GT
T1B7GT .59 5Y4G .35 6CB6
1C5GT .43 523 39 6CD6G
1G6 .55 6A3 .59 6E5
T1H4 .46 6AB4 .44 6F5GT
TH53GT .40 6AC7 .59 6F6G
L4 46 6AGS5 .43 6F6GT
L6 .43 6AJ5 .90 6G6G
1LC5 51 6AKS 75 6H6GT
1LC6 .48 6ALS5 .38 6J5GT
TLN5 51 6AQ5 .39 6J6
IN5 46 6AQ6 .37 6J7G
1P5 .57 6ARS 37 6J8G
1R5 .45 6AT6 37 6K6GT
155 .39 6AUS .38 6K7G
174 .45 6AVE 37 6K7GT
175 .53 6B4G .64 6L6G
1U4 .45 6B5 .64 6L6GA
1Us .39 6BA6 .39 654
2A3 .59 6BC5 44 658
3A4 .45 6BD5GT .59 6SA7GT
3E5 46 6BE6 .39 6SD7GT
3Q4 .48 6BF5 41 65G7GT
3Q56GT .49 6BF6 37 65J7GT
3s4 46 6BG66G .94 6SK7GT
3va 47 6BH6 .46 65L7 GT
5AX4 .37 6BJ6 .39 6SN7GT
65Q7GT
6SR7

““Integrity Is Our
Chief Asset’’

80% to 90%

off list!

Price Type Price Type Price
.59 678 56 14J7 .55
79 6U5 .44 14W7 .55
.59 6U8 .59 19BG6G .59
.37 6V6GT .39 1978 79
.39 6WA4GT .44 25BQ6GT .62
.44 6W6GT .44 . 25L6GT .39

1.11 [ 6xa .37 | 2515 .40
.48 | 6X5GT .37 | 25Z6GT .37
.39 | 6Y6G .48 3217 .85
.39 7E6 .43 35B5 .40
.37 | 7Xé .39 | 35¢5 .39
.52 724 .37 | 35L6GT .41
41 12A86GT .46 | 35w4 .27
.37 12AL5 .37 | 35Z5GT .37
.52 12AT6 .37 | 36 .49
.43 12AT7 .56 | 41 .42
.63 12AU6 .38 42 .42
.37 12AU7 .43 | a3 .55
.44 12AV6 .39 | a5 .55
.44 | 12AV7 .59 | 50B5 .39
.64 | 12aXa .48 50C5 .39
.64 12AX7 .48 50C6 .59
.38 | 12BA6 .38 | 50L6GT 41
.53 12BA7 .46 | 50X6 .53
.43 I 12BE6 .39 50Y7 .50
.41 12K7GT .46 | 70L7GT .09
.41 12Q76 .39 | 76 .44
.41 || 125A7GT .44 80 .35
.41 125K7GT .48 117017 .89
.48 125L7GT .47 11723 .37
.52 125N7GT .52 807 .99
.37 || 125Q7 .44 1274 .99
.37 || 12SR7 .49 1276 .99

PICTURE TUBES .| ..
14BP4...14.50

16RP4...19.50
17BP4...19.50

TERMS

A Zf% deposit must accompany all orders—
batance C. O. D. All shipments FOB Newark
warchouse. Orders under $5—3$.50 Handling
Charge. Subject to prior sale.

32 BEECHER STREET

NEWARK, NEW JERSEY

$$ SAVING SPECIALS $§

VARIAC GENERAL RADIO CO. 200C 5 to 7T1a
AMP 115VAC in 0-135VAC out from new equip.$16.50
METER O-150VAC Weston or West. 2”7 R ir

KER 6” R 3 ohm VC 5 oz. Alnico 5 PM
SPK. 4x6” 3 ohm VC 5 oz. Alnico 5 mag. PM. -
SPK. L&S Grade 1 & £ Navy water proof RCA. 14.
Switeh Radio Phono wafer wiping type, ea.
MAGNETIC OVERLOAD RELAY A-B 810 29 Mil
to 290 mil also 12 to 18 AMP and 15 to 43
Amp. 600 V_max. dash pot pe your choice. . 2.95
CURRENT RELAYS WESTINGHGOUSE type SC .2
Amp 1 Amp with glass cover reg, 840.00. . .
RECTIFIERS Fed. Scl, 403D2787 150 Mil 130V .75

KERS Heinemann Cat. 07 5

SV, urve D $1.25 3 np.
POWER TRANS. Thordarson 70R62 350-350 145
4.5 Amp from used equip.
pair 61.6 class A 16

3
5.
d . 6.
-k 1.
1
4

HOMNOOU
wanunno

“"WE'RE TEARING
OUR HAIR OUT..."

8y V

phone
DWVM53A

amp.

MC uses
AIRCRAFT EQUIPMENT WMG1
tenna DY-11 &

5 1. 5BP4, 5CP 5.
XTALS 2 meters 146.16 MC DC3 holde
XTALS 500 KC standards CR-2B/U spe
BCA53 190 to 550 KC receiver,
BC696 3
BENDIX TA12B ti
covers 1050 KC to 7

to 4 meg transmitter, brand new. o
front end 4 scction osc
6SKT7 tubes new.
49F AS-27A
12 MN-26C & LB BC1023 C-45/.....
ARC-1 [-152 Ind. BC-347 Amp. AIC-AM26 inter-
DY-22/ARC3 BC732 d
elc. prices on_recquest.
Include postage with order.

McCONNELL'S

cont. hea

Min. order $3.00
3834 Germantown Ave,

Phila., Penna,

An -

RA 5-6033

to buy desperately needed equipment such as
ART-13, BC-348, BC-224, BC-342, BC-312, ARC-I,
BC-221, R5/ARN-7 or components. In fact, we'll
buy any parts or accessories no matter how small.
For fpeedy, efficient service and a real honest
deal| phone, wire or write:

Y &'H RADIO & ELECTRONICS SUPPLY CO.
2033 W. Venice Blvd., Los Angeles 6, Calif.

Telephone: REpublic 3-1127

Mavch, EH52
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Fig. 4. Vertical sync separator and limiter.

A circuit based upon the same prin-
ciple was presented by Robert C.
Moses, Sylvania Electric Products Inc.,
in “Improved Vertical Synchronizing
System,” Electronics, January 1951,
pages 114-118. (See Fig. 4.) Here the
output of the differentiator is applied
to a crystal diode biased so as to pass
only the negative pips corresponding to
the vertical notches. These pulses are
then amplified, inverted, and limited
by the triode circuit.

This type of vertical separator cir-
cuit can be added to most existing tele-
vision receivers without much trouble.
The parts other than the tube would
not occupy much more space than the
integrator; for the extra triode one of
several provisions could be made. Some
receivers have unused socket holes on
their chassis. In those which have a
single triode vertical oscillator, a twin
triode in the same socket can be used
as oscillator and vertical sync clipper.
In other cases, separate oscillator and
amplifier tubes can be replaced by a
twin triode to free one socket for the
sync clipper. In almost any case, a
vector socket turret could be used to
add another socket.

Differentiator-Heptode Clipper
Vertical Separateor

An earlier circuit, in which the same
principle is applied in a different and
slightly more effective manner, was
described by J. Hanntjes and ¥. Kerk-
hof, of N. V. Philips’ Gloeilampenfabri-
ken, Eindhoven, The Netherlands, in
“Home Projection Television, Part III,
Deflection Circuits,” Proceedings of the
I. R. E., March 1948, pages 408-409.
(See Fig. 5.) In this circuit the nega-
tive composite synchronizing signal is
applied to a differentiator having a

Fig. 5. The differentiator-heptode clip-
per and vertical sync separator circuit.
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Can Use These

‘How to Sim-

Every page of
plify Radio Repairs’ is
packed with on-the-bench,

practical ideas. Containg
photos, charts, diagrams—
no fluff—no vague theory. In
plain every-day language it
gives you priceless sugges-

tions —new servicing ideas.

You'll use and benefit irom
the experience of experts.

Partial list of contents: How
to Localize Trouble; How to
Service Amplifiers; How to
Test for Distortion; How to
Test Audio Circuits; How to
. Test Speakers; How to Find
Faults in Oscillators; How
to Test Radio Parts—and it's
all yours—FREE No obli-
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POSTCARD FOR YOUR

m FREE COPY TODAY!
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EEILER ENGINEERING CO., Dept, 3H2
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time constant of approximately one-
half line interval. In the output of the
differentiator larger positive pips occur
at the time of the vertical notches than
after the horizontal and equalizing
pulses. These pips are applied to the
first grid of a heptode, which is biased
so that current flows only during the
vertical notches. During the first notch
plate and screen current flow and both
voltages fall. The screen bypass con-
denser has a relatively small capacity,
so that the screen voltage can fall ap-
preciably during this time. Since the
third grid is connected to the screen
through another condenser, the de-
crease in positive screen voltage makes
the third grid go negative until the
condenser has time to charge. The

third grid is driven sufficiently nega- |

tive to cut off plate current even while
the bias on the first grid allows screen
current to flow. The time constant in
the circuit of the third grid is long
enough to keep plate current cut off
until the remaining notches in the
vertical pulse have passed. The result
is that the only signal at the plate of
the tube is a short negative pulse of
voltage at the time of the first notch
in the vertical sync pulse.

In the original Philips circuit. the
heptode vertical separator was one sec-
tion of a dual-section tube, the other
section being a triode used as the ver-
tical oscillator. No available American
tube is equivalent. All of our triode-
heptodes have the grid of the triode
section connected internally to one of
the grids of the heptode. Several al-
ternate courses are open to the Ameri-
can experimenter desiring to try the
circuit:

First, to use a European triode-
heptode. The ECH4, which has a 6.3
volt, .35 ampere, heater, is available
from North American Philips. It has
a European type base, however.

Sccond, to use an American triode-
pentode, connecting the three grids of
the pentode as the first three grids of
the heptode are connected in the cir-
cuit of Fig. 5. Only one American type
is usable. Most of our triode-pentodes
have the third grid of the pentode con-
nected to the cathode internally. The
recently announced type 6X8 nine-pin
miniature has separate connections for
the plates and all of the grids of both
sections, although there is a common
cathode connection.

Third, to use a separate heptode for
the vertical separator tube. Several
pentagrid mixers and pentagrid con-
verters are available which could be
used.

Fourth, to use a separate pentode,
connecting it as described under the
triode-pentode. In this case, it would
be preferable to use a pentode in which
the suppressor is constructed to be an
clfective sccond control grid, such as
the BAS6 or TAKT7, although other
sharp cut-off pentodes would probably
work.

Fifth, to use a gated-beam tube, type
6BN6. The limiter grid of this tube
produces an unusually sharp cut-off.

Marech, 1932

any
angle

A challenging answer

- to low cost, wide-angle
high fidelity reproduction.
Diffusicone-12 is a newly
engineered speaker with
exclusive. dual concentric
cone design, which diffuses
the normally beam-like high
frequenci_gs. Results in excep-
tionally uniform_response . . .
assures full range reception over
the entire listening area.

Write today for Bulletin 62N73
— addreis inquiries to Desk 38.

ERSITY . LOUDSPEAKERS ‘INC.
Kensica Ave.;'White Plains, New Yark
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= TOP QUALITY! LOW COSTI

FISHER

HIGH QUALITY
Phonograph Preamplifier

B Here is the top quality, reasonably :priced preamplifier you have
always wanted. The FISHER provides exact equalization for low-
level magnetic pickups of any make, such as GE, Pickering, Audax,
Clarkstan and others; also used as ja microphone preamplifier.

List $20.95

Outstanding Features:

niform response, 30 to 20,000 cycles.
Self powered. Two stages of triode
| amplification. Extremely low hum.

f’u” low-frequency equalization. High
gain. Completely enclosed chassis
with bottom cover. Plugs supplied.

Dutput cable can be up to 50 feet in
length. size: 334 x 3% x 3% high.

WRITE FOR FULL DETAILS
FISHER RADIO CORPORATION
39 E. 47TH ST., NEW YORK
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% Power Transformer Bargains E

*115 Volt, 60 Cy. Primary. 800 volts CT. @
350 MA., 6.3V @ 4A, 6.3V @ 4A, 6.3V @ 24, X
*5v @ 2A, 5V @ 2A. Fully Cased. $-’ 89 X
X BRAND NEW, Wt. 14 Lbs.. .. .Only ] ea. ¥

750 Volts CT @ 200 WMA., 6.3V @ 10 Amps, 5VC 3A.
"Fully cased, removed from TV equipment, Guaranteed.‘k
.................................... $3.75 €3 XK

SCOPE TRANSFORMER BARGAIN
2500V. @ 3 MA., 2.5V. 2A, 6.3VC., 6 Amp.
Removed from TV equipment,

GUArANEEed .o - vt o s b maa e $

6 VOLT DC RELAY
Small Size. Ideal for

SENSITIVE RELAY
D’arsonva! moving  coil
type, mounted in meter
case. Adj. 700 microamps

Mobile Use, SPDT
to 1 ma. Made by Trip-

T Segs|  $0.99

rrres “Mi
MICROAMMETERS
PANEL
METERS

X
3" METERS X
NEW GOV'T SURPLUS

........ $13.05K
STANDARD BRANDS

1T10.95K
*Special Scale
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...... 6.95
5.95*
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GE kv METER X

27 0-15 KV DC, 312”7 5Q.x
-100 MA* Bakelite case, 500 UA
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PP 5 Meg. xt. multi-
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2” GE Voltmeter
- 0-30 Volts DC__Aircraft
------- 4.50 | type B-60 ....$1.95 ea.
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OIL CONDENSERS

3.75 mid
) 1.75 mid
VAG o .veen 5.05| 10  mid 600 vdc
vaé [ollll 6.95 | 8x8 mid 600 vdc
15 mfd 1000 vdc
1 mfd 1500 vde
FILTER CHOKES 1.5 méd 1500 vde
0 Hy 175 Ma...-$2.25 mfd 1500 vde 2.75K

1
1 . .
10 HY 330 MA ... 3195 IE] e
6 Hy 500 MA.... 4.95 mfd 2000 vde
6 Hy 400 MA (Rusty) 2.95 o
mfd 3600 vde
mfd 4000 vde
mfd 5000 vde
mfd 7500 vdc
2 20,000 vdc
mfd 6 KV DC 1
mfd 25 KV DC 39.

OIL CAPACITOR
1x1xl MFD 1200 VDC
SPECIAL ..-.--- 49c¢ ea
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PIGTAIL MICAS

MMF: S, 20, 50, 60, 100,

50, 300, 400, SO0, 750,
00, 1000, 2000, 3000,
900, 5000. &

NORNNHENAWRD +

e

HA®N
PEPSREL L LT

Silver Mica Capacitors
MMF:_ 10, SO, 60, 340,
750, 780, 1000.$0.12 ea.

Non-Inductive
Resistors
Ohms: 500, 12.500 100
Waths wvaeeron- $0.75

FILAMENT

TRANSFORMER
6.3 Volts at 10 Amps plus
2.5 Volts CT at 12 Amps.
3500 Volt insulation. Pri-
mary 115 VoIt 60 Cy.
Fully shielded. $2.99 ea.

WESTINGHOUSE
FREQUENCY METER
Type DY, 58 to 62 cycles,
4" Meter with external*

Network.
$32.50

kA ek kA Kk ek ok k& A

\

$.2.2.0.0.0.8 8.

1% W. W. Resistors

Ohms: 2K, 8500, 50K,
100K ........ $0.35 ea.

BAKELITE CASED MICAS
% MFpP VvPC Pricc‘NOIFD VDC Price | MFD
%.001 600 $.18 -024 1500 $0.65).001
»%-002 600 .24 033 1500  .75| 002

\'4

S

5

.01 600 .26/ N .003 5
*.02 .00S 2500 .55 s
<]

6

PRI eT e TSI L

DC  Price¥X

26| 002 2500 .a5|:005
X.01 1 KV .45|7004 2500 .50/-001
% .002 1200 .35110001SKv  .701.002

WIRE WOUND RESISTORS
5 watt ohms: 25-50-84-200-2500
10 watt chms: 25-40-1325-2K-4K
20 watt ohms: 150-300-750-1K-1.5
2.5K-2.7K-10K-20K
30 watt ohms: 100-2500-5300-18K

100 watt ohms: 100-3750-1500-2K,
15K, 20K, 100K

POWER SUPPLY KIT
TC Power Transformer 700 VCT @ 60 ma,

X

x

X

x

X

X

y X
Vs 28 6.3V @ 1.2A *
R 3

X

X

X

X

x

X

X
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N

0 ‘ma chokes. “Transformer and chokes fullg
ased. Transf. and 2 Chokes, ......- SPECIAL $3.9

ADJUSTABLE SLIDER RESISTORS
20 Watt: $
50 Watt:

75 Watt:
100 Watt: 50, 3750

MISCELLANEOUS BARGAINS
Ceramicons .0005 mfd ...
.05 600V 0il Tubular....
10K, 15K Pots . .........
% Air Padder SO MMF, APCSO. ..
*.0! M¥FD, Moulded Paper Cond.
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NEW TV PRODU TS
on the Market____________.

ROTATOR ADAPTER KIT

A new rotator adapter kit, designed
to permit the installation of any com-
mercial antenna rotator on its antenna
towers, has been announced by Al-
prodco Inc., Kempton, Indiana.

The adapter, which can be installed
easily and quickly without special
tools, consists of four matched compo-
nents. These components include an
adapter mounting plate, pre-drilled to
accommodate any well-known rotator,
upon which the rotator is mounted.
This is placed within the framework
of the tower itself. A ten-foot mast
pole is provided to connect the antenna
to the rotator, the pole being held se-
curely within a 24 inch bearing, the
third component in the kit. Finally, a
three-piece mast kit is included which
affords the necessary rigid support to
keep the mast pole bearing in place.

Literature on this new kit is cur-
rently available from the company.

HIGH "Q@'" TRAPS
A new line of high “Q” traps, de-
signed for use between the television
receiver and its associated antenna to
eliminate adjacent channel and FM in-
terference, has been introduced by Jer-

rold Electronics Corporation, 26th and
Dickinson Street, Philadelphia 46, Pa.

The traps are available in four mod-
els. The TLB covers Channels 2
through 6. The Model THB is designed
to trap out adjacent channel interfer-
ence on Channels 7 through 13. Inter-
ference from FM stations is trapped
by using Model TFM, covering the
range from 88 to 108 mc. The fourth
unit has been designated as the Model
“T Special” and is available on special
order. It can be designed so as to elimi-
nate interfering frequencies in any
bands other than v.h.f. television and
FM.

Full technical details are available
on request.

SWITCHING BOOSTER
Tel-A-Ray Enterprises, Inc. of Hen-
derson, Ky. has perfected an antenna
switching booster which is capable of
receiving signals from four antennas

www americanradiohistorv. com

and can be switched from one to an-
other. '

Designed for fringe area reception
where single-channel antennas per-
form better than multi-channel units,
the new switching booster is equipped
with four input terminals for four sep-

arate antennas, any one of which may
be switched from the front. Four sets
of terminals, supplying 6-7 volts a.c.
for operation of up to four antenna-
mounted preamplifiers, are mounted
adjacent to the four input terminals
and automatically switched as the an-
tennas are switched.

A 6J6 preamplifier is an integral
part of the switching booster and in-
creases the strength of the signal as it
arrives from the antenna. On occasions
when the signal strength is naturally
high, the preamplifier may be by-
passed. The booster features an auto-
matic switch which turns the booster
on and off with the receiver.

ANTENNA ROTATOR

Viking Tool and Machine Corpora-
tion of Belleville, New Jersey has de-
veloped a new antenna rotator which
is currently being delivered to the
trade.

Powered by a simply designed im-
pulse motor, the rotator assures full
starting torque of 50 inch-pounds to
give it maximum advantage in icy and
adverse weather conditions.

Corrosion resistant materials are
used throughout. The unit comes com-
plete with a remote control box. An
antenna direction indicator is available
if desired.

CORONA INHIBITOR

The Receiving Tube Division of Ray-
theon Manufacturing Company has de-
veloped a line of picture tubes treated
with the company’s new ‘corona in-
hibitor.”

Under certain atmospheric condi-
tions, technicians have experienced
difficulty with loss of picture bright-
ness due to leakage, and arc-over
from the second anode connector on the
bulb of a television picture tube. This
leakage from the second anode con-
nection reduces the second anode volt-
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age and, consequently, the brilliance of
the picture. In addition, there may
be audible effects from the corona.
This difliculty has been experienced in
varying degrees of intensity and in
those cases where the leakage or co-
rona has been slight, many valuable
manhours have been lost tracking
down the source of trouble.

According 1o the company, the new
tubes treated with the “corona inhibi-
tor” have this problem solved at the
source. The company will supply ad-
ditional details on these new tubes to
those making their requests direct to
the Receiving Tube Division at New-
ton, Massachusetts.

27 METAL TUBE

Rauland Corporation, 4245 North
Knox Avenue, Chicago 41, Illinois is in
production on a new 27" rectangular
picture tube with an extremely short
metal-coned envelope.

The new tube, known as the Type
27QP4, is a rectangular electrostatic
focus, magnetic deflection, direct view
tube. It is shorter from face 1o back
than a standard 20” tube because of
its 90 degree dellection design.

The screen of this new tube provides
a picture arca of approximately 390
square inches, about 40 square inches
bigger than the center spread of a
tabloid newspaper.

This tube can be used as a zero-volt-
age locus or can be focused to maxi-
mum sharpness with low voltage from
the set's regular power supply. A sin-
gle external magnetic field must be
used in conjunction with the indicator
ion trap to prevent ion spot blemish,

POWER RECTIFIER

General Electric Compuny, Syra-
cuse, New York has developed a new
power rectifier for television receivers,
radios, and military electronic equip-
ment.

The new rectifier has been desig-
nated the G-10 germanium rectifier.
The unit operates on the junction prin-

. e

i
i
i

ciple and is designed to supply 350 ma.

at normal television receiver plate
voltages in a 55 degree centigrade
ambient. It has a peak inverse voltage
rating of 400 volts, with rectification
efficiencies up to 98 per-cent.

The unit’s small size and higher
“B+-" voltages are due to the extreme-
ly low internal losses. Its forward re-
sistance at rated current is approxi-
mately 3 ohms and back resistance is
about 1 megohm at —350 volts.
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GRAYBURNE )

Wayburns meontiQuelity Heronis Campontats

Signal —
Booster 4

produces

20%
AVERAGE
Boost . |

"Weak
Station’’
Areas.

$9.95 list,

plus extra
tube required.

|

You don’t fuse a 5-ton truck o haul 10 light bulbst
The same basic logic applies to TV boosters, too. In many
“weak station” {ireas, in sets forced to use only indoor antennas,
in RF-boosted gets still needing more gain—experience proves
a 20% average boost in overall signal is all that's needed
to give satisfacftory reception.

Model TSB-1 does exactly that—and everything expected
of an added stage of TV-IF—at low cost, to complete customer
satisfaction, at|a handsome profit for you. It's well- -designed
and wired up ui‘ Adaptor form for easy installation. Only one
wire to connect.

o AMPLIFIES :g'ucNAl. OVER 20% ON ALL CHANNELS
INCREASES [PICTURE BRIGHTNESS

ELIMINATES| OR MINIMIZES “SNOW"

HAS ALL ADVANTAGES OF BROAD BAND BOOSTERS
ELIMINATES| SEPARATE TUNING FOR EACH CHANNEL
NO SWITCHES OR EXTERNAL CONNECTIONS
SIMPLE, PERMANENT, EASY INSTALLATION INSIDE
CABINET

EQUALS PERFORMANCE OF MANY HIGHER-PRICED
BOOSTERS |

.

.

.

3

3

Specifications} 4" high, excluding tube. Min. Diam., bottom,

V8"

. Max. Diam., top, 133" Silver-plated contact pins. Draws

only 0.3 amp. |additional filament current from set’s filament
transformer Individually boxed with complete instructions.

See the Grayburne TV-IF Booster at your favorite distributor today
Write now for comﬁ)lete catalog.

GRAYBURNE CORPORATION 103 &.qfayene St., New York 13, N. Y.
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OPENINGS QUICKLY MADE
with Greenlee
Radio Chassis Punches

work . .
controls,
' Punches.

in metal,

Save hours of hard, tedious
. cut accurate holes
in chassis for sockets, plugs,
meters,
\ lights, ctc. with GREENLEE
AN In 1-1/2 minutes |
or less make a smooth hole
bakelite or hard

panel

rubbex up to 1/16" thick. Easy to operate . . .
simply turn with ordinary wrench. Wide range

of
Co.,

Write for details.

sizes.

e
GREENLEE

9

¥
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Greenlee Tool
1883 Columbia Avenue, Rockford, Il.

‘ NOW—— Get this expert SELF-TRAINING in

RADI@ SERVICING

by ABRAHAM MARCUS

co-author of famous *“‘Elements of Radlo™
which has sold over 800,000 copies!

Here is every detail you need to know
about radio repair, replacement, and re-
adjustment. Easy-to-understand, step-
by-step self-training handbook shows
you how to locate and remedy defects
quickly.

Covers: TRF Receivers; Superheterodyne
Receivers; Short-Wave Receivers and
Converters; Multiband Receivers; Port-
able R(cenels Automobile Receivers;
Communication Receivers; F-M Receiv-
ers; Power Supplies operated from AC,
DC, Batteries, Motor-Generators, etc.
Tells you the HOW and WHY of: Elec-

tron Tubes (Diode, Triode, Pentode,

Beam Power, Thyratron, Phototube,

C']Lhode Ray, etc.); Rectlﬁer Circuits

(Half-wave, Full-wave, Bridge, Volt-

15 i age- Doublu, etc.) . Detector Cir-

VAnlll [;?a ﬂee:slg cuits (Diode, Tnode, Regenerative,

to read. 16 Big Superregenerative, Infinite-imped-

Chh te: 121 ance, etc.); Amplifier Circuits (Au-

goters. dio, Radio, I-F, Video, D-C. etc.):

‘S‘e tions, 40,9 Oscillator Circuits (Hutle; Col.

Show-H ow pitts, Crystal, Transitron, Multivi-

Diggrams, 775 brator, Sweep-circuit, etc.). Con-

nages of prac-{ trol Circuits (Volume, AVC, DAVC,

tical radio in- Tone, Noise-Suppression, Antomatic

strgetion. Tuning, Automatic IPrequency Con-

trol, ete.).

Explains how to use testing instruments such as:

metler, vacuum-tube voltmeters, ohmmeters, bridges,

mulfimeters, sigral generators, tube checkers, cath-

odelray osmlloscupes, ete. Over 100 pages and 69
illustrations in this section alone!

Get ithis authoritative radio repair handbook today! Coupon
bel brings yvou ‘Radlo Servicing’ on FREE trial for 10
day: Mail it Now.

I PRENTICE-HALL, Inc. -y Dept. M-RN-352 |
| 7b Fitth Ave., New York 11, N. Y. |
Sénd me, 101‘ 10 DAYS’ FREE TRIAL, ‘‘Radio I
Sprvicing.” by Abraham Marcus. I will return it

ten days and pay nothing-—or keep it and send I
: |

$1L.95 down (plus postage) and §2 monthly for
_‘Jmontl\a

................................. ]
ARAEeSS poo g dees fa e e e S l
Gl @ el - - « L T T I State. .. .. .. l

[
!
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|
!
!
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(] )} SAVI! Send $5.95 WITH COUPON—we pay l
postage. )
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Complete engineering details on the
G-10 are available from the company
together with information on other
smaller units with lower voltage and
power ratings.

New
Custom-Built

for
]6”

U.H.F. SWEEP GENERATORS

Deluxe ;3,, Thtg Tub}e iepar.tmer}_tl of Radiol\(;og-

poration of America, Harrison, N. J.

3 Picture has recently introduced two new u.h.f.

TV ChUSﬂS Tube sweep generators, the WR-40A and the
S WR-41A.,

Both instruments feature continuous
tuning from 470 to 890 mc. and opera-
tion is entirely on fundamental fre-
quencies—no beat notes or harmonics

/4, TEGH-MASTER (|

MODEL 2430 —Designed specifically
for all. picture tubes requiring from
65 to 70 degrees horizontal de-
flection, (such as 24AP4, 20CP4,
19AP4, etc.) Supplied with quality
PM speaker, and Universal Picture
Tube Mounting Brackets & Phono
[ Je—— $189.50

MODEL 2431P —Similar to model
2430, but with Push-Puli Audio,
True Fidelity Output and Universal
Picture Tube Mounting Brackets.

$199.95

MODEL 2431C — Basically same as
Model 2430 but with Continuous
Tuner, Push-Pull Audio, True Fi-
delity Output and Universal Picture
Tube Mounting Brackets. Allows
complete coverage of both TV and
F.M. bands. .cvnvene ...$199.95

See the Gold Medal Series and other quality Tech-Master products

at your favorite Radio Ports Jobber or write direct to Tech-Master
Products Co. Dept. RN-3, for complete descriptive literature.

TECH-MASTER PRODUCTS CO.

443.445 Broadway L New York 13, N. Y. |

The new Gold Medal Series incor-
porates all the latest Tech-Master fea-
tures which have made this improved
630 type chassis the standard by which
custom-built TV is measured. .. perform-
ance and service are assured because
Tech-Master design and construction are
as fine as human hands and brains
can produce. All chassis are supplied
completely wired, aligned and tested
with all tubes (less picture tube).

LOOK for your Tech-Master registra-
tion and guarantee card attached to
each chassis... it is your assurance that
you are buying a genvine Tech-Master
receiver.

are used. They have a continuously

variable sweep width from 0 to 45 mec.

with an amplitude variation of .1 db
per mec. or less throughout the swept
range. The maximum output level of

the sweep oscillator is .5 volt across a
| 50 ohm load. Facilities are also pro-
| vided for matching to either a 72 or 300
ohm load.

The WR-40A is a laboratory-type in-
strument while the WR-41A is suitable
for factory operations. Data sheets
providing complete details on both of
these units are available from the com-

Studio Microphones
at P.A. Prices

Ideal for
BROADCASTING
RECORDING ‘
PUBLIC ADDRESS

“The ultimate in micro-
phone quality,” says

By Adding Pipe-Organ-Type Bass

to your present Amp. and Spkr.
without muffling highs & middle

REVOLUTIONARY CIRCUIT INVENTION

only 4-resistors & 4-condensers

No. A25 Schematic & Data $2.00

DULL’S ELECTRICAL TRANSLATIONS

702 N. Bancroft Wilmington, Del.

pany.
TWO-SET COUPLER

A television coupler which permits
the operation of two receivers from a
single antenna is now being marketed
by Radio Merchandise Sales, Inc., 1165
Southern Blvd., New York 39, New
York.

The unit has been designed to meet
the requirements of two-set families
or those living in apartment buildings

Evan Rushing, sound BRAND NEW or multi-fa‘mily houses. Through this
engineer of the Hote! T u B | coupler, simultaneous reception on
New Yorker. A2 ....S 1.25 SJP1 ...524.50 723A/B .518.50 both sets is possible without interfer-
« Shout right into the op3/VadD. 110 3ibs . 2930 T2a% 0 S8 £ ith t. Equal signal
new Amperite Micro- ' ge3/vaios 125 SRCY - 2130 7%es ... 39138 ence from either set. Equal signals are
phone—or stand 2 feet = 1B 2.95 ¢ANS -+ 339 8oz -t 820 provided to each set from the coupler
oway—reproduction is 2385 ecar [l 2750 813 oo 5:32 which the company claims will reduce
i Pef':“" 5 n 223 | commus | 8322 0 .338[  local oscillator radiation from the re-
A . . s . . . .
;nx‘,’i;‘;ic ::,:jl;dlcns" Models i:gs WANTED! | a3¢ 372| | ceiver and minimize incoming interfer-
. - a . - o
¢ Guaranteed to with- RBLG—200 ohms 1 ','.i:?,':‘::; 38 . 388 | ence.
stand severe “knocking RBHG—Hi-imp. o o oA 359 The coupler can be simply and
around.” List $42.00 397 HEER 11 ,22| | quickly installed on the wall baseboard
B, aias aoi s.9sl | or other convenient location, at dis-
“Kontak” Mikes 333?5 ?é:g?sa §z§ . lié’go | tances permitting the shortest leads to
\Model SKH, list $12.00 378" 358 1eas 38| | the receivers.
‘Model KKH, list $18.00 703A 1483 1eaa L8 Literature on the coupler is avail-
| 5 D 98 5654 a.50 able from the company on request.
‘ol Introductory OFe”s O 3% e
i ' ite for Specid 5 \der 1% a.9s
special wiite for SPEUC ied fo — alss FRINGE AREA ANTENNA
Offer: ond 4223 _Capacitors | 581 459 The latest addition to its line of
1238 ‘EZEE 3002 1751 | fringe area TV antennas, the “Radar-
Ny -32 . 12, 9003 ... L7s| | 0
AMPERIT @mpany Inc Complote Line of Transmitting & Receiving Tubes. ray” Model C, has been announcgd by
s NE;v_YOR_Klz-N-Y. Send Cash With Order and Save €.0.D. Charges! the Gonset Company, 72 E. Tujunga
BROADW N Y. " k
g ) K ) J. S. H. SALES CO. Ave., Burbank, California.
Canada: Atlas Radio Corp., Ltd., 560 King, St. W,, Toronto Dept. R-10, 7552 Melrose Ave., Los Angelcs 46, Calif.

www americanradiohistorv. com

This array is designed to give a clean
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directivity pattern with high front-to-
back ratio, a good impedance match,
and high gain on all channels.

The |

gain and front-to-back ratio are great- ‘

est on the high channels although it is
good on the low channels too.
Through the use of large diameter
dipoles and an 8 foot non-resonant re-
flector screen, it is possible to obtain
broadband characteristics greatly su-

Nnarior tg those nhtainahla with

convan
POl WU tiGse Gotainaoie v IS

tional dipoles and resonant reflector
clements.

On the high band the array functions
as four half-wave dipoles in phase,
spaced % wave ahead of the reflector
screen. On the low band, shorted stubs
across the dipole elements lower the
fundamental resonant frequency and
at the same time provide a good im-
pedance match on the low channel.
These stubs are quarter-wave resonant
on the high band and thus have negli-
gible effect on high-band operation.

"CLOVER-V-BEAM"

Telrex, Inc. of Asbury Park, New
Jersey is currently making deliveries
on its new and improved “Clover-V-
Beam” antenna.

The new array is compactly folded,
completely preassembled, and can be
speedily rigged by tightening two nuts.
Performance of this new unit is attrib-
uted to the company’s unique applica-
tion of transposed co-linear elements

in conjunction with stacked closed loop |

“Conical-V-Beam” dipoles. In opera-
tion the interconnecting rods load the
dipoles for low frequency channels and
serve as transposed half-wave trans-
formers at the high channels. This pro-
vides the sensitivity of resonant closed
loop conical dipoles at the low fre-
quencies  and long wire “V-Beam”
operation at the high channels.

The “Clover-V-Beam” weighs less
than 24 ounces and has a lateral dis-

)

placement under 5 feet, thus offering
negligible wind resistance, minimum
ice loading, and small down thrust.
Application data on this antenna is
available upon request to the Engi-
ncering Dept. of the company.

NEW TV COMPONENTS
Standard Transformer Corporation,
3580 Elston Avecnue, Chicago, Illinois
has announced the availability of two
new television components-—a high ef-
ficiency deflection yoke and a high
voltage flyback transformer.

Deflection yoke DY-10 and horizon- ‘

tal output and high voltage trans-

March, 1932

What Do You Want to
Trade in on a New

hallicrafters?

| have a complete stock of Hallicrafters receivers and transmitters. We will give you
the best doggone trade-in in the world because we need used receivers badly for
our trade. What do you have? Write me aboutlit. | give you prompt delivery, 90-day

&

WGARA

FREE service and the world’s lowest credit terms. Write, wire, phone,
or visit either store today for the best deal.

Popular Double-IF Model $X-71
A double superheterodyne circuit receiver at
modest cost. Built-in narrow band FM reception.
Temperature compensated, voltage regulated.
5 position band selector for 538-1650 ke, 1600-
4800 ke, 4.6-13.5 mc, 12.5-35 mc, 46-56 mc.
11 tubes plus voltage regulator and rectifier.

Only $199.50

. HENRY RADIY STORES

“'W.ORLD'S LARGEST

O

Export orders solicited.

All-'Wave Receiver Model $X-62

Coveers 540 ke to 109 mc—including AM, FM,
and| SW broadcasts. Six bands: 540-1620 kc,
1620 ke-4.9mc, 4.9 me-15 me¢, 15-32 me, 27-56
| mc (AM-FM), 54-109 mc (AM-FM). Only $289.50.
| Other  popular Hallicrafters models: $-76,
| $149.50; S-40B, $99.95; S-72, $109.95;
18721, $119.95; S-81, $49.50; $-82, $49.50.

11240 Olympic Blvd.
LOS ANGELES 25
CALIF.

D.ISTRIBUT?RS SQF SHORTY ‘WAVE RECEIVERS'’

SINGLE REFLECTOR
CONICALS

1259—Single Bay

38”7 elements. 3.19
1256—Single Bay

127 elements. 3.89
1254—Double Bay
33" elements.
1258—Double Bay

12" clements. 7.89
1257—Four Bay

38” elements.14.89
1253_Four Bay

12” elements.17.19

s
T~

6.68

=,

|

FIVE ELEMENT YAGI

2002 to 2006—any lo channel
2007 to 2013—any hi channel......., ... ... . ..

1236—Single Bay Twin.V...

BEAMS

1237—Double Bay Twin-V. 7.49
1231-—Four Bay Conical. .. 16.99
1230—Double Bay Conical.......... .. 7.89
1243—Swift Rig Folded Hi Folded Low........ 3.89
1240—Single section conical—lots of 6...... - 1.69
1244—Swift Rig Folded Hi Straight Low....... 3.49
2113—Deluxe indoor Antenna................. 1.99
1860—Chimney Mount ............. Dozen Lots 1.19
1905—3%2" Mast Snap-On Standoff ..... Per (00 3.60
1873—31,"” Mast Standoff Insulator..... Per 100 5.50
1872—4" Nail-In Insulator........... Lots of 50 .02
1870—3%2" Wood Screw-Eye Insulator. Lots of 50 .92
1229—Single Bay Conieal...................... 3.75
1861—5 Ft. %" Diam. Galv. Steel Mast... ... .82

Bend for quantity prices and complete list

TELEVISION SUPPLY CO.

Box 13  Greenpoint Station Brooklyn, N. Y.

| | MOSLEY
| ROOF-THRU

| The Leak-Proof Roof Entrance

l for

TV and FM Transmission Line
and Rotator Control Cable

Here’s the new ROOF-THRU, another MOSLEY
product for BETTER TV PICTURES Through More
Efficient Installation. ROOF-THRU provides the
ejasiest and most practical method of bring-
ing in lead-in for concealed-in-wall installa-
fions using MOSLEY Flush Mounted Sockets.

Why the ROOF-THRU Way Is Best:
| ® Permits shorter lead-in line resulting in less
loss of signal energy—less interference
pick-up!
® Copper flashing and plastic bushing pro-
vides perfect seal against leaks!

® Prolongs life of transmission line by keep-
ing it out of weather!

® Eliminates unsightly wires on outside of
house!

® long lasting—weather can’t hurt ROOF-
THRW!

® Easy to install on new or old buildings!

Cat. No. 624 MOSLEY ROOF-THRU.
List Price....

1
Sge the ROOF-THRU and MOSLEY Flush Sock-
‘ efs at your jobber.

Overland, Missouri

‘ M O SLEY ELECTRONICS

2125 Lackland Road,

www americanradiohistorv com
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the
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High Fidelity
FM-AM Tuner

Maybe you had a hand in design-

ing this magnificent tuner. A lot of

our friends did. Their questions and

suggestions made sense because
they came from people who knew
what they needed. The superior fiex-
ibility and performance of the C-10

proves it. And we think it will an-

swer your rigid requirements, too.

o Two cathode followers furnish both
avdio output and detector out-
put for remote installations.

@ Built-in pre-amplifier, compen-
sated for variable reluctance
pick-ups. )

o Automatic Frequency Con.frol.en
tirely eliminates drift, simplifles
tuning. .

e 5 microvolts sensitivity

EM and AM.

© 10 ke filter on AM eliminates inter-

station squeal.

Is for
@ Bass and treble tone contro
bhoost, cut, or 20—20,000 cycle

fiat response.

0 . nd
Write for information—or senc
50¢ for instructions and schematics

THE RADID

Cratismen we.

t. R-3, M01 N. Ravenswood Ave., Chicago 40, Wil

Dep

160

on ‘both

former A-8131 are companion units de-
signed to be used in direct drive cir-
cuits. The two new components have
extensive applications and are exact
replacements in thirty-four RCA tele-
vision models, thirty Emerson models,
and seven Cuapehart models.

The DY-10 is an anti-astigmatic

| yoke with cosine windings and nylon

£

insulation, designed to provide a sharp,
well-focused picture over the entire
CR tube.

Specifications and a complete list of
TV models for which these components
are exact replacements are contained
in Stancor Bulletin 389 which is cur-
rently available.

TUBE AND TOOL CASE

Television Engineers, Inc., 1539 W.
Harrison Street, Chicago is currently
offering a new “Vis-U-All” tube and
tool case that meets the requirement
for a compact unit to hold all tubes
and tools ordinarily required for home
TV service work.

The new case will accommodate 45
miniature, 44 GT, and 18 large tubes—
a total of 107 tubes or all tubes used
in a postwar television receiver. It
holds tubes snugly and protects them
against breakage.

Made of strong plywood covered
with durable leatherette, the new case

closed and weighs only 7% pounds.
Fully loaded it weighs only slightly
more than 20 pounds. A 15% x 3 x 2%
inch compartment, with snap lock
door, accommodates- all tools ordinari-
ly needed for home service work.

TV TOWER LINE

Tele-Bx-Pand Products Sales Corp.,
Berwick National Bank Bldg.,, Ber-
wick, Pa., is currently marketing a
new line of television towers and ac-
cessories designed for home television
installations, as probe towers, as com-
munity towers, and ham antenna
masts.

Deluxe, standard, and economy mod-
els are available at the present time
in addition to the necessary base plates,
mast mounts, and tower tops.

All of the towers are constructed of
1”7, electrically welded, tubular steel
and have 134" x 3" cross bracing. All
of the units have an all-weather alu-
minum finish.

Data sheets on these towers and the
company’s line of tower accessories are
available on request.

www americanradiohistorv. com

SENSATIONAL VALUE!

#630 SUPER 30 TUBE CHASSIS
Mfr. Licensed under R. C. A. Patents

Complete with i
21” first quali-
ty tube

AND
Beautiful hand-
rubbed Mahog-
any Console

Cabinet.
COMPLETE PRICE

$259.95

slightly higher
with full doors

the latest 1952 model with all the newest
electronic improvements . . . -

® peak sensitivity for fringe areas
® synchrolock tuning
® keyed AG C
® 15,000 volts under load
® 12-inch RCA speaker
® can be adapted to color & UHF
® high quality parts
A set—NOT AKIT
Completely wired, Factory Engineered,
aligned and tested. RMA Guaranteed

1T YEAR GUARANTEE ON TUBE
A half-hour to mount; ready for operation.
Saves up to $150.

Compare this anywhere for high quality—
low price!

Write Dept. F for further information.
Phone and mail orders filled on receipt of
money order for 25% as deposit . . . the
balance C.O.D., f.o.b. N. Y.

NEW ENGLAND TELEVISION CORP.
75 CHURCH STREET  NEW YORK, N. Y.

measures 16 x 13% x 7% inches when |

* * NEW'S * x

e

5

EAVE MOUNT Model EM-1

Heavy gauge steel, embossed
for extra strength, rustproof, hot-
dip galvanized finish. Upper
bracket provides 4” clearance
from eave; lower bracket, gener-
ous 48" spread. Complete with
hardware.

South River Antenna Mounting
Accessories are carried by every
leading TV Parts Jobber from
coast to coast.

New catalog mailed fo all Dealers
and Service Men. Write, if you
haven't received yours!

SOUTH RIVER METAL
PRODUCTS CO., INC.
SOUTH RIVER,. N. J.

PIONEER AND OUTSTANDING _PRODUCER
OF FINEST ‘LINE OF ANTENNA  MOUNTS

RADIO & TELEVISION NEWS
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Loundness Control ‘
(Continued from page 39)

of the holes is not critical, but should
be at least 1i4 inch, and preferably 34,
inch.

Remove the cover from the potenti-
ometer and, using an ohmmeter, find
the 200,000 ohm points. Make a scribe
mark at these points, which are to con-
nect to the taps. To make contact with
the resistance element at these points,
a scribe or fine pen point and a small
amount of air drying silver paint are
necessary. Apply the paint to the edge
ol the resistance element at each of the
200,000 ohm marks, and draw a fine
line of the paint from each mark to the
corresponding hole drilled in the edge
of the base. The paint must be applied
sparingly to the resistance element so
that it will not interfere with move-
ment of the rotor brush, and it cannot
be allowed to run over the edge of the
base except directly opposite the termi-
nal hole, because a contact with the
cover will ground the potentiometer
and short circuit a portion of the net-
work. Get as much of the paint as
possible into each of the holes, and dip
the ends of the contact wires in the
paint belore inserting them into the
holes.

If properly done, the paint itself
should hold the wires quite firmly in
place. Ilowever, don’t expect the paint
to hold until it has completely dried.
r'his may take several hours, but may
be speeded up by baking with an infra-
red heat lamp.

File notches in the edge of the cover
at appropriate points to clear the rib-
bons of silver paint where they cross
the edge of the base to the terminal
wires. It is necessary that this be done
because the cover must be replaced to
provide the stops for the potentiometer.

All the other components of the com-
pensating network as shown in Fig. 3
may be mounted on a small resistor
board, or, if the components used are
quite small, they may be mounted di-
rectly on the terminal wires as was
done in the unit shown in the photo-
graph. A shield for the complete unit
may be made from a coil shicld can
or, for that matter, from a small empty
tin.

Adjust the variable trimmer con-
denser only after the complete unit is
installed. The effects of wiring ca-
pacitance may influence this adjust-
ment greatly, and should be taken into
account. The adjustment may be made
either by measurements, or simply by
listening tests. If the amplifier and
speaker system to be used are capable
of reasonably uniform response from
40 to 10.000 cycles or better, about 8
db of compensation at 10,000 cycles is
adequate when the “Loudness Control”
is set for minimum output.

However, if the amplifier or speaker
does not have suflicient response below
about 50 cycles, the “Loudness Con-
trol” may produce an objectionable
resonance effect at low levels. In this

March, 1952

WORLD’

FASTEST SELLING

VOLT-OHM Ml.;uAMMEmn

*
*

0-7.5/15, 75/150/750/1500 Volts,
4 D.C. CURRENT RANGES

0-1.5/15/150 MA.
2 RESISTANCE RANGES:

0—500 Ohms

Model 770

is an accurate pocket-size V.O.M.
Measures only 3% x 57%" x 2%".

Write Dept.

3

lN FMR . .
1548x134
DPDT BAT TOGGLE
(AHH) . ¢ 5
V. Dklte, case . ....... ..., 0"
W-110B ARMY FIEL WIRE

(uxls (60 pound@) ..........
1 Mile on orig. steel 190]( (l('O b

PORTABLE DC AMMET
lim]lﬁ 8127 mirror scale:

Hinged Lid.

kmfe
Metal case.

. 51
5 5
<5k7 ca. 59¢; 107 ER:4
#5--Polished, 75”x9 /32" xa/"
ea. 59¢; 10/ 5.50
ALNICO MAGNET KIT . . powerful Bar,
Slock. U2 Rod. ete Kit of 10 assid. 1.98
{Write for Latest '*Alnico** Supplement)
SPST PUSH-SWITCH (3A /135V) .

RADIO-TV BUILDER'S LIBRARY’
Servicers, Students , . 20 asstd, B°

for Hums,
ist, TV,

T ci\: )
Fil tested. 40 asstd, reve, types. . 1.98
”ELECTROLYT IC511 ., YOUR CHOICE . :

e /4 :
10mf /a7 )ov
hame 7150y 3omf

luOmf/oOV
MIDGET PLUG & JACK (PL: >91 /JI\ 48}, 2 win

39c; 10/ 3.S0
RADIO HARDWARE TREASURE . FULL LB.
NUTS, SCREWS, LVASHERS LUGS, ETC
69c; 3 Ibs./ §.98

BENDIX AUTOSYNS . AY38BD . vmz oo o f s .95
ANB-H-1 PHONE UNITS' . 300 0!"“ imped .98
SOUND POWER PHONE-MIKE UNI $1.95; 2/ 3.49
LUIVI!NOUS TAPE . nlh(‘snve blck 100 ft, x

34 “Glows in Dark’

.49c; 10/ 4.50
. SSC, 10/ .

T.ess housing. . 1.

shock-mitd, 134 7x1/ 7, 29
BAKELITE HAND MIKE CASE for crystal mko 98
ALUMINUM HOUSING for crystal mike ‘15
ALL NEW .

17 FULL LBS. of: COILS. CONDENSERS,

W1 RE " CHASSIS. SOCKETS. CONTROLS

SWITCHES. HARDWARE, ETC. ETC..... 3.95

. Pri xce< per 1

TON . plain \\hxlc
(1"-;(1 $294)-51.2
Med

12 00/
ke L‘23c S/ .00
W ESISTOR .29
FREQUENCY BUZZER, ’ld_yUSt 41/-GV .
n. Order $3.00.  Only 2007 deposit veq. on all
.0.D."s. - Full remittance with forei on orders.

add sufficient postage—escess refunded,

RADIO CORP.

67 Dey Street
New York 7, N.Y.

HM

1-
i
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% Uses Ictqst design 2% accurate 1 Mil.
type meter,

The Model 77) comes complete with
self-contained

RN-3 for catalog of co?nplete line.

D’Arsonval

% Same zéro adjustment holds for both resistance
ranges. It is not necessary to readjust when switch-
ing from| one resistance range to another. This is

an impdrtant time-saving feature never before
included|in a V.O.M. in this price range.
Housed in round-cornered, molded case.
Beautifull black etched panel. Depressed letters

filled. with permanent white, insures long-life even
with constunt use.

batteries, test leads

and all opbkrating instructions. NET
Specificatiolns:
6 A.C. VOLTAGE RANGES: -z
0~15/30/I 50/300/1500/3000 Volts. - -'
6 D.C. VOLTAGE RANGES

0—1 .5 Amps.
0~1 Megohm.

'TRAIN QUICKLY! OLDEST, BEST
EQl IPPED SCHOOL of ITS KIND in U.S.

WGW Older Mes:.. . ..

Come to the Great Shops of Coyne in Chicago, Get

praclicaltrainingin TELEVISION-RADIOor ELEC-

TRICITY—vital in Defense Program. Prepare now
better job or better service rating.

|START NOW —PAY LATER

Youlcan finance most of your tuition, pay for it later
in cA\sy monthly payments. Special plan for men of
Dra ‘'t Age. Part time employment service available.

FRFE BOOK Clip coupon for Big I'ree INlustrated
Book. Indicate below, course that
mtex!.ests vou. No salesman will call. Act NOW.
B W Cooke President
NICAL TRADE
‘ e ,SCHOOLG E lNSTITUTE CHARTETRED
Establlshed 1899
00 S. Paulina, Chicago
ELECTRICITY % TELEVISION
RADIO % REFRIGERATION % ELECTRONICS
e e e e M e — — — —

| Bﬂ{w COOKE, Pres.

for

YNE School
I 500 S. Paulina St., Chicago 12, IIl. Dept. 32-85H
Send FREE BOOK and full details on:
[:IrTELEVISION—RADIO O ELECTRICITY

e
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Rocket
YAGI

=

5 ELEMENT TV ANTENNA
Excellent Pictures in Fringe Areas

HIGH GAIN. Clearer, sharper, steadier ictures,
PERFECT PICTURES IN FRINGE AREAS. l\glnlmum
interference from ghosts and noise due to a directive
pattern. Five elements include one folded dipole,
three directors, and once reflector. Supplied less mast.
MATCHES 300 OHMS IMPEDANCE., Molded insulator
3 Exclusive design mast
clamp prevents antenna turning or canting under any
conditions, STURDY. TROUBLE-FREE CONSTRUC-
TION. No return calls. No broken elements. Stands
the test of severest weather. Elements of extra heavy
aluminum.clamped top and _bottom. QUICK RIG.
Completely pre-assembled. Just swmg elements into
line and tighten wing nuts. Simple . . qu
easy. Available for any channel, high or low band.

S a3 $7.95 coen 4. "ana’e $6.95 caen

Channels

7 to 13 $3-9593ch
EACH CHANNEL requires a DIFFERENT Yagi,
Ordering specify exact channel number desired.

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS

Rocket DIRECTRONIC
MOTORLESS
TV ANTENNA

360°
s Electronically
A 3 ~—. Switched Beam

‘When

® No Motors

® No Roof
Orientation

® No Electric
Power

® No Ghosts

The Directron-

)c 18 element,
360° antenna

is

for ultrafringe

or metropoli-

t an reception.
he HI-PAC

AN-599 Direc-
tronic. As shown. A
treme tensile
$16.95 strength not
ffected by
weather or temperature, either mechanically or
electrically. Included in the AX-5989 ¢‘Servicemen’s
rray'’ are:
18 hi-tensile aluminum alloy elements
1 set of connecting stubs
Universal U Clamps for masts to 13&2”
Directronic Beam Scle tor
75 feet of Tri-X Cab!
tacked array per c rton
AX-56 Directronic, 6 element Single
AX-566_Directronic.
AX-59 Directronic, 9 element Single 10.3
:s\n‘(a});)ove antenna prices inctude Tri-X Cable and
witch.

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS

Rocket ALL CHANNEL
CONICALS
This sturdy, all-alu.

minum constructed TV
antenna is designed

back ratio All chan-
nels 2-13. Uni Direc-
tional. \Ia\xmum signal to noise ratio. For use with
72-150-300 ohm lines. Low inception angle. Com-
glete with all hardware—less mast.
ingle Bay . ....cvocurcunnsonnnaonnn $3.75 each
tacked Array with Tie Rods. .......... 58 20 each

SOLD ONLY BY MALIL BY NATIONAL ELECTRONICS

1147 0.D,
Mast Steel (Dualcoted) 5’ cnmped
Mast Steel (Dualcoted) 10

Mast Steel (Zinc plated) 10’ ..

Mast Connectors for 1147 O
3 Conductor Motor Wire. .
4 Conductor Motor Wire. .
Peak Roof Saddles (Will tal\e up to 11/0" 0. D) $1 49
Twin Lead 300 Ohm—#70 \111 Solid. . ... - 215c ft.
Twin Lead 300 Ohm—#60 Mil—7/28 Stranded.3c ft.
Double Stacking Assembly for stacking

.$1.05
$1 95

Arrestors (TV-Lxghtnmg) ..
Chimney Mount—Complete w n
Coax—72 Ohm ...............
Guy Wire—Galvanized—4 strand #*20.
Guy Wire—Galvanized—6 strand =20
Guy ere—Galvamzed—ll strand
Boosters—Anchor—101
eCc—S-503 ... ee e
Stand-off Screw Insulators—3” for 300 Ohm 2.7
Stand-off Screw Insulators—7” for 300 Ohm. 55 50 C
Strap Clamp Stand-off Insulators—37....... $8.50 C
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
LL PRICES F.0.B. CLEVELAND, OHI
Do not remit more than complete purchase price. Pay
shnppmg charges on receipt of goods. 259 Deposit
C.0.D. orders, please. Money Back guarantee

OF CLEVELAND

THE HOUSE OF TV VALUES

| 103 Delco Building @

Cleveland 3, OhioJ

162

case, additional compensation at the
high frequencies can be used to advan-
tage by producing a similar resonance
effect. The combination of the two
will be much more listenable than with
either one alone.

Since definite rules cannot be stated
which will cover all cases, it may be
best to make the final adjustment of
the trimmer while listening to a high
quality recording at a very low level.
Both the high and low frequencies
should have a natural sound.

You will be very pleasantly surprised
at the results obtainable with the
“Loudness Control.” If you are one of
those people who “just don’t like the
highs” be prepared to change your
mind. Chances are, you just haven’t
heard a full range system which takes
into account the peculiarities of the
human ear.

This “Loudness Control” has brought
forth many unsolicited compliments
from people who are neither electronic
nor musical experts. It is no longer
necessary to disturb the neighbors with
over-loud music, since an appreciation
of the full tonal range can now be had
at any volume level.

REFERENCES

1 Fletcher, H., and Munson, W. A.; “Loud-
ness, Its Deﬁmtwn Measurement and Cal-
culam(m,” Jour. Acous. Soc. Amer, p. 82,
October, 1933.

ZBomberJer D. C.; “Loudness Control for
Reproducing SJstems,” Audio Engineering,
p. 11, May, 19}

8 Winslow, J.; “Full Range Loudness Con-
trol,” Audio F’nﬂ’neermg, p. 24, February,
1949.

tTurner, J. W.; “Construction Details of
a Continuwously Variable Loudness Control,”
Audio Engineering, p. 17, October, 1949.

RESISTOR PROTECTION
By MILTON WHITE
COPPER alligator clip placed on the

lead between a composition resistor
and the soldering iron as shown in the
photograph, will act as a thermal shunt,
protecting theresistor against the dam-
age often caused by the heat of the
soldering operation. This protection is
important whcere very short resistor
lead lengths are required. since under
this condition, the heat will not be
radiated by the lead quickly enough to
prevent the resistor from reaching a
temperature where a permanent
changc in its value may oeccur. ~30—

Method of dissipating heat and protecting
resistor when soldering in close quarters.

www americanradiohistorv. com
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X WE NEED YOU.
'WANT D, s

\\

LY
La8.2.3.2.2.0.0.2.8.0.8.2.8.0.£.9.0.2.2.8 5 o8

Electronic Equipment?

WE PAY TOP $$% FOR:
Radio Receivers An Connectors
Transmitters Clamps

ARC-1 Plugs

ARC-3 Cords

ART-13 Relays

Control Boxes Telephone Materials
Indicators WE BUY ANYTHING!!

WRITE, WIRE TODAY!
TELL US WHAT YOU HAVE
TALLEN COMPANY, INC.

Dept. RN, 159 Carlton Ave.
Brooklyn 5, N. Y.
S S R S R S S SR RS

RN RN NAL

X

SCARC

IMMEDIATE
DELIVERY

anatv 1 UBES

COMPLETE LINE OF

TUBES Television Picture Tubes

BOUGHT, TRadio and TV service men, experi-

menters, amateurs . . . Wwe have

SOLD and many types of sc:lawe tubes {)eady

for immediate shipment. on't

TRADED use nia.l\f -shifts or spend v&luaThle

time looking for tube sources. Try

Send Your Electro FIRST . . . and_get the

Want and tubes you need mhho%tl dilay g}et

A complete list -an ectro’s low

Trade List! prices. It’s FREE . . . write to-
day!

ELECTRO-SALES ““ciel ™

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
NEW LISTt MANY ADDITIONS!

Send stamped, self addressed envelope for
List B. Add 25c for chart explaining AN
nomenclature.

R_E. BOX 1220
GOODHEART  BEVERLY HILLS, CAL.

RADIDS
I | zsabem 5 yric-andyar battary

| TELEYISION

AL, Ciprration

T TEST INSTRUMEN

write for FREE Catalog

S | ARK AY —Radio Kits, Inc.

120 Cedar 5F, Mew Yark & M. Y.

AN/APR-4 COMPONENTS WANTED

In any condition.

A

Alsu top prices for: ARC-1, ARC-3.

PR-I, APR-5A, s TS-34 and other ¢“TS-"’ and stand-

ard Lab Test equnpment especially for the MICROWAVE

RE

GION; ART-13. BC.348. BC-221, LAE. LAF, LAG,

and other guality Surplus equipment; ‘also quantity Spares,

tu

432 Patterson Road

bes, plugs and cable.
ENGINEERING ASSOCIATES
Dayton 9, Ohio

EMGIMNEERIN

PV SRR D7 MONTHS

Radip engineering is s big field. There’s room for
you in it—if you're good. Get first-ciass training at
Indiana Tech. Intensive specialized course, includ-
mg strong basis in mathematics and electrical en-
gineering, advanced radio theory and design (inc.
and Tlectronics). Modern laboratory. Low tuition.
Also 27-month courses in Aeronautfical, Chemical,
Civil, Electrical and Mechanical Engineering. Ap-
proved for G.1.’s. Enter March, June, September, De-
cember. You can earn part of your expenses right
here in Kort Wayne while you are studying.

932 E. Washington Bivd.

P

NDIANA TEGHNIGAL COLLEGE
Fort Wayne 2, fndiana
lease send me free information on B.S. Engineering De-

gree in 27 months as checked.

{0 Radio-Television O Aeronautical

O Civil [ Mechanicai 0 Electrical
NGMOB..oeoeosossosonsccsoscssns eens ..
Address. ... oiene e ipa i n i I L

RADIO & TELEVISION NEWS
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! The “Codetyper® (|

(Continued from page 47)

output, its input grid receives a pulse
from the “phantom switch network.”
This positive-going pulse overcomes
the bias which is holding the tube to
cut-off because of the large value of
the cathode resistance. Plate current
starts to flow through a plate resistor
and the voltage at the plate drops.
This negative-going pulse is coupled
to a second section of the tube through
a condenser and causes the second half
of the tube to become biased to cut-
off. When this happens, the rise in
plate voltage across the load resistor
initiates a positive-going pulse which
is then fed to the keyer.

At the same time the square wave
which appears across the cathode of
the first UIG common bias resistor is
taken off and differentiated. This dif-

ferentiated voltage has two pips on it |

-—a negative-going one which cor-
responds to the leading edge of the
pulse and a positive-going one which
corresponds to the trailing edge. The
negative pip has no effect on UIG #2
but the positive-going pulse causes
UIG #2 to trigger, thereby setting up
the same conditions on UIG #2 as
previously existed on UIG #1. This
pulse follows at the exact moment
that UIG #1 has completed its pulse
to the keyer tube.

The speed of the interval or the
timing thercof is governed by the size
of the coupling condenser and resistor
and other circuit parameters. In ad-
dition, there has to be some method of
varying the pulse width depending on
the code speed desired. A simple sys-
tem has been devised whereby all 19
UIG’s are controlled by the same
potentiometer.  This is accomplished
by allowing the coupling condensers
to discharge up to “B-” rather than
down to ground as is usually the case.
ANl grid resistors are, therefore. re-
turned to a common “B+-" point. By
sctting a reference voltage against
this common “B+-” point, the poten-
tial differences across all coupling
condensers can be controlled. By vary-
ing this voltage, the timing rate of all
19 UIG’s can be varied simultane-
ously.

As the pulse follows down through
the chain ecach UIG is successively
triggered and each triggers a keyer in
scquence. If UIG #1 is triggered, 19
pulses are formed in the chain, how-
ever, the keyers are arranged in such
a way that they form the various
marking and spacing intervals as will
be described.

Keyer Operation

All of the keyers connected to the
even-numbered UIG's are, in addition
to being biased to cut-off, gated off at
the same time. The gating takes the
form of a removal of the plate voltage
from the keyers. All of the odd-num-
bered keyer plates are retuyrned di-
rectly to “B+" while the even-num-
bered keyers have their plates re-
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Let MILTON S. KIVER Help You
Prepare For U.H.F.-TV

Easyto TRAIN AT HOME This Practical Way!

Men with the right training in Television Servicing
in big demand .. . pull down big pay. T.C.I. TRAI

YOU RIGHT with easy-to-follow technical training
designed by servicemen, for servicemen! You learn_prac-
tical, professional type Television Servicing without
leaving your present job. Included are money-making
extras such as set conversion, master antenna installation,
U.H.F.-TV and field servicing short cuts. You can start
earning Television money after thefirst few lessons. You
learn to test, trouble shoot and repair zll types of TV

sets the proven, practical way!

HERE'S HOW YOU GET EXPERIENCE!

You train on your own large screen modern television
receiver, furnished as part of your course. This set is
yours to keep! As an oprional feature you can get two
weeks of actual field experience out on service jobs
and on the repair bench for Chicago’s largest independ-
ent servicing organization. You learn Television Serv-

icing by actnally doing Television Servicing . . .
get the practi v u 3
M Y in this fast-growing field! Age is no barri

Many TCI students are over 40!

ACT NOw! Fill out and mail coupon for FREE Catalog

and SAMPLE LESSON. Write TODAY!

you
cal know-how you need to qualify for BIG

are
NS

IMILTON S. KIVER, President |
| TELEVISION COMMUNICATIONS INSTITUTE [
I20}5 W. Wacker Dr., Dept. 1-U, Chicago 6, IIL.

Rysh full facts on the course checked below. T aml
| nok obligated. Salesman will not eall. I

i [ ) TV Servicing ( ) TV Broadcasting

er.

lNume ....................... Age...... ... l
' DMMUNICATION IAcidress ..................... |
N
9 Clgy............... . Zone. .State..... .. . .. !
| ) ) 1-U nao & I( ) BEGINNERS check here for information on|
x ; ! |.__ PreTel Radio Course __ _ _ _ _ ___ 1

e Want ...|

Radcom pays highest prices for
parts. and

surplus  equipment,
tubes. We need:

® TCS-6 & up Trans Receivers

% 12 Volt TCS Power Supply
® BC-312, 342, 348 Receivers
BC221 Frequency Meters
Test Equipment

SCR-508, SCR-608 |
Tubes; Rectifiers RA-34 ’

[——WHAT DO YOU NEED? — | |

Radcom deals in radar, sonar,
high and low power transmit-
ters; all

navigational aids;

types of marine and airborne |

equipment. ’

Inquiries Invited!
Complete Export Facilities

WADCO M
HGINEERING €0.

8 Livingston Street
Newark 3, N. J.
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YOU CAN BUY

IGTURE
TUBES

(magnetic deflection types only)

H A ONE YEAR GUARANTEE
for :

W

Tubles smaller than 12”7 @ $15.60 minimum,
Add $1.50 -pertube for all metal tubes.

Send us your dud picture tubes. We will
return them completely factory rebuilt with
all scratches removed, new gun, coatings and
screenand guarantee them for 1 year. Broken
neck tybes must have at least 2” of neck.
Send them prepaid, packed securely and
insured. Include full payment with order
and we will ship in 48 hours. Otherwise
allow 1|week C. O.D. All shipments collect.

EXAMPLE:

wi

T e L T T N

PER
INCH

16" TUBE X $1.30 — $20.80
if metal tube add 1.50

PACKI!‘&IG_? Send a $2.00 deposit and we’ll send
you a shipping carron. Deposit will upgly to
order. Be sure to include tube type and size.

DEALERS: Save money—don’t hang on to duds—
turn them into new stock.

VACTRON

398 ASHFORD AVE., DOBBS FERRY, N. Y.
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| Mandl's
Television
Servicing

gives you detailed, illustrated
trouble-shooting procedures for
every flaw or failure you're likely
to encounter.

A COMPLETE MASTER INDEX and separate
lists of trouble symptoms for each circuit defect
make it easy to locate any particular trouble and
the exact procedures for correcting it. Unusual,
hard-to-find flaws as well as all common trouble
are dealt with.

THE LATEST CIRCUITS are explained and il-
lustrated, including servicing techniques for UHF
and VHF

ORIGINAL PHOTOGRAPHS show actual
symptoms that appear on the TV screen when
defects occur. Hundreds of circuit diagrams, il-
lustrations of station defects, scope patterns, and
other illustrations aid in the identification and
location of circuit faults

and these are only a few of the features that
make this the most belpful, practical, and
complete service manual yet to be published.

Are these outstanding
radio & TV aids on your
working reference shelf?

Radio and TV Mathematics

by Fischer Step-by-step solutions for hundreds

. of typical problems, arranged under radio and
electronic headings for quick reference. Shows
what formulas to use, what numerical values to
substitute, how to solve each

Television for Radiomen

by Noll. Very clear, non-mathematical explana-
tion of all principles and full instruction on
installation, alignment, adjustment, and trouble-
shooting.

Television & FM Antenna Guide

by Noll & Mandl A basic course on theory plus
» complete handbook on all types of antennas
and 1nstallation procedures.

Movies for TV

by Bantison. Practical information on all equip-
ment and experienced advice on the do’s and
don’ts of making newsreels, commercials, fea-
tures, titles, special effects, cartoons, etc

SEE THEM ON APPROVAL

The Macmillan Co., 60 5th Ave., N. Y. 11 I

Please send me copies of the books checked. '
1 will either remit in full or return the books in l
10 days.

[ Mandl's TV

Servicing $5. {prob.)

O Radio & TV Math.

$6.75

[ TV for Radiomen

$7.75

[0 TV & FM Antenna
Guide $6.25

[ Movies for TV $5.00

-
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turned to one of the “sequence selec-
tors.” This means that unless a par-
ticular “sequence selector” is turned
on, all of the even-numbered keyers
will be unable to deliver pulses to the
keying relay. Thus any pulse starting
at the beginning of the chain and trav-
eling down to the end activates the
keying relay on every other pulse on-
ly, producing 10 dot marking intervals
separated by 9 space intervals.

Since every other Keyer is gated to

cut-off a string of dots is formed.
Should dashes be required in the
transmission of the character it be-
comes hecessary to activate one or
more of the keyers that were gated
off.

Tt is possible to send any number of
units by entering the UIG chain at any
point. Every even-numbered UIG has
a cathode connection running to the
“phantom switch network.” This cath-
ode connection on the even-numbered
UIG is used to trigger the odd-num-
bered UIG immediately following.
This is done by the simple expedient
of putting a positive pulse across the
cathode resistor of the UIG preceding
the one to be triggered. For example,
in sending the letter “S” which would
use UI&s #19, #17, and #15 for dots
and UIG's #16 and #18 for spaces, it
would be necessary to start by trig-
gering UIG #15. To do this the “phan-
tom switch network” would have to
deliver a pulse to the cathode of UIG
#14 because its keyer is normally
gated, which would cause the keyer
connected to UIG #15 to be pulsed,
operating the relay. This would pro-
vide three dots separated by two
spaces. If a character consisting of
more than three dots was desired, it
would be necessary to go down the
chain to UIG #12 or back to UIG #10,
#8, #6, #4, #2, or #1 or the end of
the chain. In this way it is possible
to obtain any number of pulses re-
quired by a character.

In order to provide dash markers,
the keyers, which are capable of sup-
plying the spaces between the dot
markers, are made conducting. Thus
if a keyer which is between two dot
marking intervals is made conducting,
the pulses in traveling down the chain
of UI®'s will activate three keyers in
a row instead of one keyer, then miss
the next keyer because it is being held
gated off, then hit the next keyer
which is not gated. This condition
results in three keyers, two dot mark-
ers, and the space marker being on
which together form an interval three
times as long on the keying relay, giv-
ing a dash interval. These dash mark-
ing intervals can be inserted any-
where along the chain by gating the
appropriate keyer. The keyers that
are required to make the dash mark-
ing intervals are always the space
marking keyers or the even-numbered
keyers.

“Sequence Selectors™
Since the even-numbered keyer plate
circuits are under the control of the
“sequence selectors,” it might be of

interest to determine how these ‘“se-
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Finest

AREA
Antenna

VELA

CORNER
REFLECTOR
e HIGH GAIN 12 db
BROAD BAND

HIGH FRONT TO
BACK RATIO

¢ RUGGED
CONSTRUCTION
ORDER NOW!

Immediate
delivery

LIST

$54.50
VIDEO ELECTRONICS

12202 Grand Ave.

FRINGE

Des Moines, la.

EASY MONEY #/

ou don't get ovr postcards
te h'n%| the cash we'll pay
for that surplus gear you
bought when the buying
was Good, then YOU ARE
LOSING MONEY/ So send vs

our ndme and address

y a
And GET ON OUR MAILING LIST/

G. L. ELECTRONICS
905 S.VERMONT AVE,LOS ANGELES 6

SOUND POWERED
PHONES Rca-m1-2454

Complete with 247 of
Rubber Covered Wire.
NEW EXPORT PACKED
Shipping weight 6 Ibs.

$9.95 per set
2 for $19.50

EACH SET GUARANTEED

= Brand New, Gov't. Cost, $42.00
% == NCLUDE POSTAGE WITHORDER

McCONNELL’S

3834 Germantown Ave.
RA 5-6033

Phila., Pa.

All-around Trouble Shooter

Will test Radio-TV tubes, ignition coils, con-
densers (all types), spark plugs, irons, trans-
formers, specakers, ete., for opens, shorts,
Jeaks, into megohms. _Secnsitivity combpares
with VIVAL Tests 70-750 volts AC or DC
Tests mica, paper, oil, ceramic, air and elec-
trolytic condenscrs for shorts, opens, leaks,
and” you can tell approximate capacity after
fe“i"‘ test?.

or all Engincers. Experts, and Beginners.
NG DANGERE NG SHOCKS, NO PLUG IN ana 00l $495
will not harm anything you test. plus 25¢

CHECKS INDUCTANCE, ToO.

5-day money back guarantee. postage
HOWARD SALES CO., Dept. RN-3
539 Atlantic Avenue Brooklyn 17, New York

.‘——-————————

, T-V TUNERS |

Continuous Tuning Printed Circuit Type

I Rendered unserviceable by manufacturer, IDEAL FOR
PARTS INCLUDING 1:3 VERNIER DRIVE AND MIS-

I CELLANEOUS CONDENSERS, RESISTORS, ETC. Sold
as is. No refunds. Postpaid

$1.00 cach, 3 for $2.50, $8.50 per dozen i
Cash with order. Immediate delivery.
H & D PRODUCTS
L5 0. Box 1276 Culver City, California ¢
‘_--_—_—_-—_—---

| '“Mv'a.nne with ELE[:T

You need firm grasp of fundamentals to keep pace with

these comblex, fast-growing flelds. In thorough 2-vear

course learn electricity, electronics, physics, mathemat-

jes, drafting, etc. Other engineering and technical

courses. Coed. Day, evening. 44th year. Write for Catalog.
FRANKLIN TECHNICAL INSTITUTE

46 Berkeiey Street Boston 16, Mass.
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quence selectors” operate to provide
the proper number of dashes in the
proper place. The ‘“‘sequence selectors”
consist of shielded grid thyratrons of
the 2D21 type. Nine of them are used
to form the dashes and the tenth one
is in the circuit to release the thyra-
trons that have been activated. For
example, consider “sequence selector’
#18. This tube is held biased to cut-
off and in the standby condition the
tube will not draw current. When the
tube is given a positive voltage pulse,
approximately 1253 volts, from the
“phantom switch network,” this trig-
gering will cause the gas to ignite. the
tube starts to conduct, the voltage
across the plate resistor drops, and the
cathode voltage rises to the plate po-
tential. less the drop in the tube. This
plate voltage is fairly close to the
“B+" supply voltage due to the small
value of the plate load resistor and
the small current drawn by the cir-
cuit. Thus approximately 250 volts
is available across the cathode re-
sistor. This cathode voltage is applied
to keyer #18 and serves as its plate
voltage. Now keyer #18 is able to
close the relay when a pulse is applied
to its grid. This same process applies
to all the other “sequence selectors.”
The “phantom switch network” will
activate any number of these selectors
which, in turn, will operate the keyers
as required.

The gaseous tubes thus ignited will
remain ignited unless some means of
erasing them is brought into play.
When the letter is completely trans-
mitted. the trailing edge of the pulse
from the cathode of the last UIG is
used to signify that the character is
completed. This trailing edge causes
the erase tube, which is biased to cut-
off, to trigger. Plate current starts
to flow and the erase relay which is in
series with the plate circuit opens,
breaking a set of normallv-closed con-
tacts which are used to supply plate
voltage to all of the ‘“‘sequence selec-
tors” as well as to itself. Therefore,
when this erase relay is pulsed, it will
automatically extinguish all of the
other ‘“sequence selectors” and the
erase tube itself and the circuit is
now ready to form another character.

—30-

PHOTO CREDITS

Page Credit
35. 38. 37 . . Vernon C. MaeNabb Co,
40. g2 Radio Corporation of Ameriea
46. 47 o Codetyper Laboratories
52. e -+ ... .Callins Audio Products Co., Ine.
58.::00u wos e General Electric Company
T2, - I-lec(mnlc Waorkshop Sales Corp.
110 t -Empire State Building

ERRATA

In the diagram of Fig. 3 (page 46 of the
November issue) pin numbers 4 and 5 on the
6V6 tube (V.) should be interchanged.

* o«

In the article, “A Vacuum Tube Keyed
Transmitter,” appearing in the January issue,
the diagram of Fig. 1B has two errors in it
which should be corrected. The junction
point of R, and R. should be connected to
the top of lhe key jack instead of ground as
shown and the leads to the open and closed
contacts of the low current relay should be
reversed.

Mareh, 1932

/”0/2 /)/(:mr/edd 2eferaclieclion

NO OTHER CARTRIDGE CAN
PERFORM LIKE A PICKERING

N ®
gff}g/ 7 patented design

rrsrs DEANIC COUPLING'

throughout the c'niti,re audible range

Well-informed cngn'ecrs and techauicians, schooled in
the sciei.ce of electrb-mechanics, know that only wide-
ange frequency response provides full transient re-
sponse; the electroglic phenomena which enables the
reproduction of archestral musie with all the subtle
sounds thay gi'e caclh musical instrument its individual
charaeter, |

* pynamic
COUPLING
ASSURES

® constont. stylus contact
with the record grooves

over the entire audio
spectrum (20-20,000 cps)

® full frequency response
® full transient response

NO RESONANCES
NO MISTRACKING

NO GRINDING OF
GROOVE WALLS

Pickering engineers .md designers have but one objec-
tive . . . to produee producets that will please the music
lovers” insatiable apypetite for the flawless recreation of
recorded music . .. for the utmost in quality insist upon
Pickering Audio Cothponents.

Pickering Cartridges transmit
all of the sounds in the musi-
cal spectrum, without loss of
definition, just as a fine opti-
cal lens passes all of the col-
ors in the rainbow,

For literature address Dept. C

& COMPAMNY, INCORPORATED
OCEANSIDE, NEW YORK

If you a not satisfied you may return Your Purchase
for credit{ or refund as you prefer. NO questions asked.
All merchandise offered subject to prior sale, Minimum
order $2 All prices are FOB Baltimore, Maryland.
Shipment| will be made by Railway Express Collect
unlcss otllerw-se specified. Include 259 with all COD
orders

EVERYTiNG you buy from KEY is fully guaranteed.
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AUDIO OUTPUT TRANSFORMERS HIGH VOLTAGE TRANSFORMER, 117V 50/60 € Primary
900 V., Insulation 50-60 ma ie: ari *1158 Pﬁ-ll7V. 50/60C: Sec 4000V @ .025A
mateh 3.2 ohms nominal, Priingges] sadcondinics Jaetferson LU0V UL 55 g oning - (B985
Stock No.  Primary Impedance Price Ea. *1157 Sec 21 4V @ 16.0A: Sec #2.5V @ 1.75A
987 2,000 ohms ..50.49 eFerson o us v os-sqesassmasn . 5.7s
K] i -69 239 Sdc *1 SV@3.25A: See x 5V @ 3,954
124 g S .gg can deliver 5V @ 6.5A; 10V.C.T. @ 3.254A
656 EX ‘5o [SNC  piingarsmn- e voron g o b G 6 w2 .. 2.50
576 6. . .49
868 8.000 ohms ., 0000 .49 FILTER CHOKE
430 1,100 ohms. “with bucking winding €9 | gtock No. | Price Fa,
647 5.8 Henries, .085A., 900V. ins. ..,..$0.89
HORIZONTAL _OUTPUT (FLYBACK NS- 1 .
FORMER. Equivalent o RCA 21173 " ~"> 2 69 ea 104 2.0 {tennigs) LODOA. 900V NS spcias, g83,
*8350 {10.0 Henries. .225A., 500V
cxsl.lnghouao Tuffernell lnsuhted . 4.98
Price ea. *1161 Dgal 30 henry, .020A Jefferson . 1.00
1.49 * Current| ratings for these items are conservative.
.69 arel Government eqummenl and are underrated.
5.95 Hizh-voltgze insulation
23 TANK CIRCUIT. 150-200 Me. Uses 2-826%,
‘&9 In Methl Shield Box. complete w/tubes. ..5$7.95 ea.
‘€9 CONIROL s’run' ANTENNA LINE. Uses 2-0006,
.75 02{ 6VAC DPST relay. Cumplolc
.89 w lube -md rel BY . @i e ® . r g 2.50 ca.
.50
.98 KNOB ASSORTMENT . ................. 20 for $1.00
NARKES TARZIAN TUNERS. Uses 1.-6C4.
2-6AG5.| Good condition. As {s. less tubes 2.98 ea.
1 ooo 'or 3960 Pancl llght socket assembly assortment.,. .10 for $0.95
Price Ea. | KECEIVER LOOP ANTENNA ASSORTMENT,
1.0 mfa 400 v.D.C., oD 100, ..... 39 1 % 10 for 52.39
2l0 mia 400 V.D. (c: ko RMdﬂ?)?) ..... ] AC L1 'OHDS MOULDED RUBBER I’LUGS
3.0 mra 400 VDG C n RM4400. .. ... 89 ASSORPED « = a5 2.6 & b5 tes crmmon d b £ 251 for 1.95
BLOWERS, A. G. REDMOND TYPE L
ApPProx. 100 cfm 115v., 60 cy.......... $7.50 ca. ATTENTION INDUSTRIAL USERSs!!!!
We havi large stocks of the following jtems:
COWER TRANSFORMERS, 117 V.. 50/60 C. Primarics Amphenpl Connectors
Stock N Dosc”pho" rica _Arllon B}‘asdtloy\ Potentiometers
1150 Sec 41300 VCT. @ 1504: Sec 2263V e @ genmals
;See #3-5V Jefferson. 4.95 um and Gas-tilled Condensers
*1160 Sec xl—laa 0 V.C.T. @ 100A: Sec = 2-6.3V n’l‘ e Trimm acit
@).24: Sec ii-5V@lA Jeiferson . 5.95 ire | ¥P mmeryCapuclions
192 Sec #1 700 V.C.T.®.090A: Sec 3263
V.C.T.@4A; Sec #3-5V@3 3.89 ;;;;'mg] fviizs
- - = LY ad rn
8308 Sec Al sc?:v ..% J\() (g 3§\ec T 2 Gav “‘. We mvx%le your inquiries. \\'e will reply the same
& @ 131 ACT Westinghonee, Fur. day vouf auery is received
fernell Insulated o . 0. .. ..onhrnetn o Write, wire, or phone—Phone No. Wilkens 6300.

Key Electronics Bivision

BALTIMORE

1801 N. LONGWOOD ST. 16, MARYLAND
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SELE IUM RECTIFIERS

Full Wave Bridge Types

Current 18/14 1 36/28 54/40 130/100
{cont.) Volts Volis Volts Volts
2 Amps. $2.40 $3.75 $6.95 $10.50
4 Amps. 3.85 7.00 9.00 0000
6 Amps.| 5.65 9.00 D000 33.00
10 Amps. 6.95 10.95 0000 48.00
12 Amps. 7.50 14.00 8000 58.00
20 Amps. | 13.25 20.50 ceee ceee
24 Amps. 14.00 26.00 0000 5000
30 Amps. 19.00 30.00 0000
36 Amps. 25.50 35.00 0000

All our Rectifiers are new & Guaranteed one Yyear.
We manufacture special tyDes of rectifiers and recti-
fler supplies to your specs . . . FAST DELIVERY.

e Selenium Rectifier Specials

110 V., % Wave....... 65 M. ..eu.. only 59¢ each
110 V., 3% Wave....... 430 ma, ...... only $1.65 each

¢ New, Selenium Rectifier Transformers

PRI: 110V, 60 cyele in. ) 4 Amps. ...

SEC: 18. 24, and 36 L 12 Amps. 3
Volts } 24 Amps. 35.75
Designed for Bridge or Center-Tap use—Not Surplus.
e 110 V. PRI—36 V. @ 50 Amp. SEC...... $39.95
e 110 V. PRI— 5 V. @ 190 Amp. SEC...... 85.00

QUALITY

s TUBES

Large stocks available, new and guaranteed
in stock now: many others not listed—com-
piete line of receiving tubes at low prices. in
ordering tubes listed below, you may also
order types not listed, at about same prices.
Buy in full confidence on 100% guaranteed
merchandise. Submit your requirements on
any types for our quotation. Call us on West-
inghouse and other types of industrial and
special-purpose tubes. Large stocks of Ger-
manium Crystals. Before you buy, let us
quote you.

Rate 50c per word. Minimum 10 words

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice:
television ; broadeasting; servicing; aviation, ma-
rine, police radio. 12 or 18 months. Catalog. Val-
paraiso Technical Institute, Dept. N, Valparaiso,

Ind.

SALE

10 WATT all triode high fidelity audio ampliflers.
Built-in preamplifier, separate tone controls, seven
tubes. $67.50. Send for particulars. Electronic

Wiring, Selden, L. I., N. Y.

DIAGRAMS Radio, Record Changers, Recorders,
75¢; Television with Service Data, $1.25 up. State
manufacturer and model number. Kramer’s Radio
Service, Dept. N8, 36 Columbus Ave., New York

23, N. Y.

““SUBSTITUBE’’ beats tube shortage, 900 direct.
Interchangeable tubes listed. Chart 50c. Alexan-

der, 780 E. 214th St., N. Y. C.

SAVE $7.50! Pickering D-1408 Diamond LP Car-
tridges, $28.50 each. More ‘‘High Fidelity’’ equip-
ment bargains. Free list. Skalamera, 435 E. T4th

St., New York 21.

HALLICRAFTER SX-62 with R-44 speaker. Ex-
cellent condition, $180.00. D. Quentin Glenn, 500

Franklin St., Carlisle, Pa.

TV and FM Antennas. Yagi, Conical, Bow-Tie.
Mounts, accessories. Lowest prices. Wholesale

Supply Co., Dept. H, Lunenburg, Mass.

HEARING aids, used. Zeniths, less accessories,
$7. One-piece Nationals, $10. One-piece over-
hauled, with accessories, $20.00. Sheiby Instru-

ment, 321 W. 7th St., Long Beach, Calif.

TUBES, surplus, bought-sold. Free list. Betz, 73

Caroline Ave., Yonkers, N. Y.

TELETYPE machines and parts, new or used. Will
buy, sell, trade. Manhattan Electronies, 218% 8.

Sepulveda, Manhattan Beach, Calif.

00 6BE6 .,.$ .70/12AT7 ..

0A2 . ...81.
oB2 1.10 6BG6G 1.20|12AU7
0zZ4 .65 6BH6 . .80|12AVE
1A7GT 1.00 6BK7 .. 1.40|12AY7
1B3GT .85 6BQ6GT .70 |12BA6
1AEQ 1.10 6C4 .  .65|12BA7
iN21 .. .80 6C8G .. .70 12BE6
1N21B . 3.50 6CB6 .. .85|12BH7
IN23 .. 1.45|/6CD6G . 1.75(125H7
1N23A 2.50 6F7 .... .98(125J7 ..
1N23B . 3.75 6F8G .. .98(125K7 ..
IN34 .. .65/ 6H6 ... .75/125L7 ..
1N34-A .85 6J5GT .. .55|12S5Q7 ..
iR5 ... .65 616 .... .75 25BQ6GT.
104 ... .65/6J7 .... .95|25L6GT .
2B7 ... .75 6K6GT 79 |35C5
3A4 ... .85 6K7 .... .75(35Z5GT
3A5 ... 1.10 6K8 ... .80(50C5
3p6 ... .50|/6L7 .... .98|50L6GT
34 ... .55|6R8 90 (80 .....
3Q567/G 1.00 65A7 ... .75(304TL ..
384 ... .90|65F5 ... .85|304TH
SFP7 ... 1.95 65G7 .. .98|717-A
5U4G .. .59|65H7 .. .70(807 .
5V4G 1.05|65K7 .. .75|955 .
‘85 65L7GT . .75|956 .
.95|65N7GT . .65(|1616
75 65Q7 .. .75(1624 ...
.98 6T8 .... 1.25/1625 ...

1.65|6U4GT . .80/1626 ...

95 6V6GT . .60|1629 ...

1.30 6V6M .. 1.50 5608-A .

gg 6WAGT . .60(5686 ...
150/6xa .45/5910

298 6XSGT .45 9004

ez |7A6 . .65|9005

88 | 7H7 .80 9006 .
1,25 12A6 ... .75|VR-105 . 1.25
7o!i12cs .. .85/VR-150. .90

® TV “‘Cheater’’ Cord—6 Ft. Complete. U.L. App’d.
Reg. net 3Y¢. Special...evearnnenernne Hooeoona 39¢

® ART-1—75 meter DeLuxe Mobile AM XMTR.
Complete. Only 6”x6” with Built-in Pwr. Supply,
N7 (G Boo 8o b0 6 A8 Hc 8600660 80000868a08850550 5 $25.00

e AR-TI—Complete Radio Station in a Suitcase!
Supeithet RCVR. and 35 watt CW XMTR. 110 and/or
220 VAC Supply Built-in. 4 thru 16 Mcs. Ten Brand-
new DeLuxe Sets in Stock. Write for Details.

® CARTER, 6 YVolt Dynamotors Brand New—400
YDC @ 570 ma. List Price $7L40.
Your CoSt—Special ««vvvernvvnrnnnresrnennnns $28.00

“NOTE: COLLEGES, UNIVERSITIES, INSTI-
TUTIONS. LABS., M'FRS., INDIVIDUALS. ..
OR ANYONE HAVING NEW TUBES AND/OR
EQUIPMENT IN LARGE OR SMALL QUAN-
TITIES—SUBMIT DETAILED LIST FOR OUR
CASH OFFER.”

B_;ﬁl | 2 ¥ 2 4
MELECTRONICS CORP

136Liberty Street, N.Y.6,N. Y.. REctor2-2563

Terms: 259 with order, balance C.0.D.—Send a few
I:Ner|Ytscfor postage—All merchandise guaranteed, F.0.B.
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WANTED

AN/APR-4, other “APR-,” “ARR-”

26, Dayton 9, Ohio.

-
“IE-"’ ARC-1, ARC-3, ART-13, everything sur-
plus ; Tubes, Manuals, Laboratory equipment. De-
scribe, price in first letter. Littell, Farhills Box

FRENCH Importer looking for surplus SCR 510 or
parts. Write Morellec, 2 rue Mademoiselle, Paris.

HELP WANTED

RADIO Officers, $7,200-$10,000 annual earnings,
top union conditions, 6 months Radioc Operating
experience U.S. Merchant ships on FCC License
since Jan., 1935, can get emergency FCC License
to sail at once. Also experienced U.S.N. Radio-
men with 2nd class Radiotelegraph license & 6
months sea Radio time. Phone, write, wire Ameri-
can Radio Association, CIO, 5 Beekman St., New

York. CO T-6397.

CORRESPONDENCE COURSE

USED Correspondence Courses and Books sold *
and rented. Money back guarantee. Catalog free.

(Courses bought.) Lee Mountain, Pisgah, Ala.

RADIO Servicing Course shows latest short cut
methods. Lessons easy to follow. Only $3.00,
postpaid in U.S.A. Buyers Syndicate, 30 Taylor

St., Springfield, Mass.

MISCELLANEOUS

SPEAKERS repaired, wholesale prices, guaranteed
workmanship. Amprite Speaker Service, 70 Vesey

St., New York City 7.

WALKIE TALKIES $4.99 Sorevets

—ELECTRONIC VOICE POWERED
POCKET SIZE No tubes, batteries, adjustments,
license or permit needed!

Guaranteed to work anywhere up to
'y 1/ mile with extra wire. Swell for

;} garage to house, etc.! Your own
i private, talk-listen phone. Not war
surplus. Brand new. Solid Alu-
minum Case. Two complete units
with wire—READY TO USE! SEND
ONLY $1.00 deposit and pay post-
man_ $3.99 C.0.D. or send $4.99 for
PP delivery. Limited supply. MIDWAY
¥ COMPANY, Dept. WRT-3, KEARNEY,

NEBRASKA.

Anathar G ng Ja

LYMPIC ELECTRONICS :'SII.PPL.

144D W, OLYMPIC BLY

www americanradiohistorv.com

PEN-OSCIL-LITE . |

Extremely convenient test oscillator for all radio
servicing; alignment e Small as a pen e Self
powered ® Range from 700 cycles audio to over
600 megacycles uwh.f. @ Output from zero to 125
v. ® Low in cost ® Used by Signal Corps
.@ Write for information,

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 22, N. Y.

From the earliest doys of Redio . . . .
to the present ero of Television . . . .
e

>WIRES

“Made by Engineers for Engineers’
CORMISH WIRE €O, Int. — 50 Chureh St M.Y. L7

Superintendent of Airline Communications
OVERSEAS AIRLINE

Free housing. Pays over $600 per month. Must
be thoroughly capable of planning and install-
ing ground and aircraft radio equipment. Also
must be well qualified radio technician capable
of supervising radio repair shop. Write, SAA,
Trans World Airlines, Employment Manager,
Kansas City 6, Missouri.

oMo BATTERY RECORDER

WALKIE-RECORDALL 8 Ib. miniature BATTERY
RECORDER-PLAYBACK
Continuous, permanent, accurate, indexed recording at
only 5¢ per hr. Instantaneous, permanent playback.
Picks up sound up to 60 ft. Records conferences, lec-
tures, dictation, 2-way phone & sales talks: while
walking, riding or flying, Records in closed briefcase
with ‘‘hidden mike’’! Write for Detailed Literature.

MILES REPRODUCER CO.

REPAIR PARTS FOR BC-348 (H, K, L, R only
Also BC 224 Models F, K, Coils for ant., r.f., det.,
osc., 1.F., ¢.w. osc., xtal filters, 4 gang cond., front
panels, dial assemblies, vol. conts., etc. Write for
complete list and free diagram.,

HIGH QUALITY CRYSTAL UNITS
Western Electric—type CR-1A/AR in holders. 14" pin
spacing, Ideal for net frequency operation, Available
in _quantities. 5910-6350-6370-6470-6510-6610-6670-
6690-6040-7270-7350-7380-7390-7480-7580-9720.
All fundamentals in KC. Good multipliers_to higher
frEQUENICICS 4 o v v v s vt e nansoe s sneacs $1.25 each

ELECTRONICRAFT, INC., 27 Mitburn St., Bronxville8, N.Y

-
4

ELECTRONICS and RADIO
Engineering Laboratory and Classroom
Training. Day and Evening Classes.

for illustrated Cafalog

“CLECTRONICS INSTITUTE, Inc

21 HEMRY, DETROIT 1, MICH.

s SRNN RIS
QUALITY - SERVIGE - DEPENDABILITY %
DUMONT PERFECTLY

CENTERED %
COMPLETELY
woweo GAPAGITORS
Sold and Preferred Everywhere

: DUMQMNT Electric Corp.
308 Dyckman Sirect, Hew Tork 34, N. Y.

world's Finest 3-speed
Record Changer with
Automatic stop. Quiet
motor. Heavy turntable.
\ Prevents disturbing

resonance, wows, rumble.

& GARRARD SALES CORP.Dept. 3N

: 164 DUANE ST, N. Y. I3 ‘I,
Gentlemen:

T 1 ar;n interested in learning what to look for when pur~ :

8 chasing a 3-speed record changer, Please send me, H

4 without ebligation, your FACT SHEET. H

| § NAME s -

ADDRE!

H SITY ZONE___STATE .

[

RADIO & TELEVISION NEWS
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50W-2 Amplifier
50 Watts (Peak: 100} I

While every precaution is taken to ins_ure
dccuracy, we cannot guarantee against
the possibility of an occasional change or
omission in the preparation of this index.

NAME PAGE
Acorn Electronics Corp.
Airex Radio Corp. .
Allied Radio Corporation

Almo Radio Company " - sam i 40 . 2
Aluminum Preducts Corp. ddwwes & :g: h 17 h
Alt Lansing Corp. .. . . X
Amcrican Phenoiie Corporation . .. .. wim e i2E ® Less than 1% har
A C. Television & Radio Co. . N .
Amperite Company, ner o0 % i 1100 monic or inter-
Ampex Electric Corporation. . .123 R “
Amplifier Corporation of America. . . o 136 modulation distor-
Argos Products Company, Inc. . - 142
Arkay Radlo Kits, Inc.... :ﬁ; tion even at peak
Arrow Sales. Inc, . .. -~

h Radlo Co., Walter . ...... ... ... . .. ... : a8
:tsl.‘:(; Tol Rad Cov:p:r:y. MR pat— L.....168 power— reproduc-
Audel Publishers phe . 146 . A he s :

m 4 - &
Barry Electronics . . 166 9. i T SINGLE FREQUENCY HARMONIC OISTORTION
Bell Telephone Laboratories, Inc. ... ... . ... 12 avdible range from 3 e
Belmont Radio Corporation . . . 7 . Eonf—d———— — S e T
Bendix R:‘;dio Jean b b E & S 8 :;i 20_20,000 CPS- & | ORI S S e e e |
Blond ongue Labs o ot B —— _ b2 o T
Boc:n’;koéqluipm;‘qt Colmpany ek T P .:3; 10 220f3%0 0w & "}g'iw:m"m'&"s“ ¥ 3100000 2 1000000
Brool Electronics, Inc. . E L
Brooks Radio :nd Television, Inc. ........ .. | :;; fyny PHASE SHIFT_vS. FREQUENGY CHARACTERISTIC
Burstein-Applcbee Company ... ... .... S . £ o109 —= - —
Compare Mcintosh S0W-2 = = —
C & H Ssales " 140 - . 2+ 3 i
Candler System Co. ....... .. . . ... . 140 with any ‘:"m‘P"ﬁer at any -0 .{— = "3 e i e imoanco
g:::::'l" R;::ersng;rrv:erlng Institute g 9; price; FOI’ it is On'y by SUCh I f "(wmﬂi_:". ' . f t'
Cnicago Transfornier Company : Rt comparison that you can fully ! Wrcl;e taday . or tec m‘:a Im ormatio
Circle Sales Co. ... .. ... . 148 : an name of nearest dealer.
C'I:.\'»:/'oland Whsticirtatof e Electronics 95 appreciate "f‘e ';Uly supe
Colllns Audio Products . . o E SR B 8 s 14 iti H i
Columbia Electronie Sales . 132 qualities 4 ° this " unique,
Comet Electronic Sales Co. . o .143 patemed instrument .that has .
Commn;'nic:;ﬁons Equipment Company. . . .. ... 105 h d 'h 'h "c I I‘ f AE 2AA |ﬂ
Cornish Wire Co. . 166 | retical limi - ifier
Coyne Electrical School I 112, 161 Ly acine p 5 £9 ] 0 L
| of quality and efficiency! No Equalizer

Davis Electronics . ..., ... e ..114 H H
OcForest's Training, tne. | - other amplifier can give you
Oow Radio, Inc, ik i 98 ! i i
Du:l::mo PSR See ey 08 so much power with so little 1
Dull’s Electrical Translation AT = .158 i i
Bumant Eretiri. corpr s Ttona 1111 s eIl MC INTOSH LABORATORY, INC. |
Eastern Telephone Co. P 32 322 Water St., Binghamton, N. Y.
Editors & Engincers, Ltd. i a bk L1112

Edlie Electronics, Inc.

Electronic Expediters, Inc. . . E ) 112 i
Elcctronic Instrument Co., tne. . .. e .
...... . . -3rd Cover. 34, 132. 140, 166
Electronic Specialty Supply. . . . . 146
Eiectronicraft, Inc, 2= . 166 l

Electronics Institute, Inc. e — T .
Electro Products Labaraiories’ |1 138 WHEN POWER FAILS...with
Elcctro Sales W P, ocurae Exbs 162

Electro Volce Inc & 115
Engineering Associates

o L I i p— ) ONAN EI (4 l
Eccge Sates : ‘135 ectric ant
Espey Manufacturing Company. Inc. . F 135 an
Fair Radlo Sales. .. . . .
Feiler Engincering Co. . . ‘ - 2 e
Fisher Radio ...... e, 3 s So

. _ e Proud of Your

G. L. Electronies., . ... . ... - thod i H
Garrard Sales .......... 515 | newe 166 : o | !E)lg Tllbe
General Apparatus Co. > . | -

General Electric Company . Cbnversion

General Test Equipment.
Gonset Company
Goodheart, R, E.

Grayburne Corporation or Custom
Greenlee Tool Co. - A |
Greenwich Sales Company . . =5 .
Creyiock Electronics Sumply o, |I1\$f¢"¢fl0ll
H & D Products
Halllcrafters Company. The
Harvey Radio Company, tnc. | l
Heath C, |
ni?"y 33"«‘?2"”sems ! ' 55“.‘
Hickok Electrical Instrument Co. 'ro p N
Nollywoog ;l’cchnical Ins, i [ ! ‘l"y
H d ates .
N:Z::n Radio & Electronics Co. Model 10EL, TOKW A.C. dll en"
Indiana Technical College 162 Whex} storms, floods, or fires interrupt Coml’“
Instructograph Co. ........ 0L LIl 99, electricity and force you off the air, you
3. F. D. Manufacturing Company . . .104, 154 lose listeners and income. Guard i o .
3 3 q . ect Fit.
Jemsen todustrion e 1t as8 against loss, assure vital public service 1. Metal Mas"k Tailored for Pe
on T e o : 2192 during emergencies by installing an 2. Hzavy " Tempered Safety Glass.
Joseph Radio Parts tac., Irving 129 Onan Electric Plant. ‘Onan Standb()i | 3 B(rau!iful Gold Finished Mefal
Electric plants serve many network an -
i i 5 146 . . . e
:f-':fufa"yg'3:52'.‘"35“'"'?5.‘" 127 private stations. Automatic models to Escutcheen
Key Electronics Divisfon . Y S - "
33,000 watts. All P,)pulur Sizes: 14”, 16”, 17" and 20
e d ’ ’
Latayette Radio C IO N s me s o ge Y 3L & 149 PORTABLE ELECTRIC PLANTS , .
II:E::::Y):""G sh{b‘i;:t‘:;j‘z:;yﬁ.::uon aonli by e, 1:2 FOR MOBILE RADIO USES _Easy Installation Instructions Included
inte Plas . ‘ .
Leotone Radie Co. e - vy Supply A.C. power for broad- Orderf CRONAME TV CONVERSION KITS;
Littelfuse Incorporated - > amw SR 1
Lowell Motal products Corp. 136 Light in welghc. Con bl | CRONAME TUNING DIALS, KNOBS and
Luther, Otto ... ... . i B b A ! - L
uihers Ote ' ried by(}::and %r lln l;tg:)k of ACéESSORIES from Your Parts Jobber.
2 in c - 164 3 .C. models: to
22322‘.:"335 Tl o 153, 164 gaéokoa“s' Send for New CRONAME Catalog.
McGee Radio Company P — 92, 93 *
McG ~Hill Book Com 2 .144 o
Metnionn ;.nbornoko'y.olne:‘:my ey 167 Wu{e/u FREE 70%2 ‘ u ELECTRONICS INC.
— I'4
Mall, & Co.,, P. R. .. " " 4th Cover, 17
M;r:'zlcckr:nit:s ...... s a1'as w‘ N D. w. ONAN & so"s INC.

: -, . 2 5 . . Larrabee St., Chicago 10, III.
Midway Company . 166 | na 4817 University Avenue 911 N. Larra y 9 4
(Continued on page 168) |

- — Minnecpolis 14, Minnesota Mifrs. af Replacement Speaker Cone Assemblies

Marveh, 1952 167
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TRIPLE
DIRECTORS

TWO BAY STACKED CONICAL

NO BOOSTER
REQUIRED YOUR COST

o $R90
MATCHES 8
ANY OHM

WIRE
75-150-300

Wavelength
Stacked

IMMEDIATE
DELIVERY

TRIPLEX WAVE MASTER

GHOST FREE
RECEPTION
ALL

; CHANNELS

- 0
44 INCH
ELEMENTS ,hoTANT,
[ J
EASY
INSTALLATION

APPROX. WT.
7 POUNDS

Conical with
3-Element Dipole

209, Deposit
€.0.D, Orders

Price List
¢ Most advanced

$269° design to date,

® 309 more gain than former 4X antennas.

@ Reception availahle in fringe and formerly unsatis.
factory locations, all channels.

RAY CO.

UNDER ACTUAL TESTS...PROVED!

SOLD DIRECT—WRITE—~WIRE—CALL—FAIRFAX 9171

@ Easier tuning, added selectivity on any veceiver.

® These tests condusted in fringe areas and loca-
tions up to 250 miles from transmitting stations—
not by meter or lahoratory tests, but under aver-.
age home installation.

441 SUMMIT ST,
TOLEDO, OHIO

L LR R R B R B B _B _B_N_ R 1

'SPECIAL OFFERING,
I TOT.V.SERVICE !
! COMPANIES & DEALERS,

1 10X ANTENNAE SPECIALS 1o X
1-11 Or More
1 STANDARD BRAND TUBES iDOUBLE V %7 Dowel..eeeenenn $2.20 K
All are first quality. Many in original factory *DOUBLE v 77 Dowel. : - 3.45 %gg x
boxes. All individually boxed l *PﬂogliLeEntvcénic]:P‘?f}f H 555 x
- . m 0 OWe 5
.50.72 12aue .30.90 | | X Tolded Hi Straight Tow Qui :
o r2Au i) % A" elements . 3.25
e Py o o3y X WINDOW CONICALS 3.75 z
I 1ua 28 %688 @ 2 *5 FOOT SWEDGED ... 69 X
oo A2 o %10 FOOT PLAIN ........ ... ..... 129 ¥
118 142 ML 300 OTTM . oevnrnneneeneennnns 5.95 M Ft. %
-90 % 55 Mil. 300 OTIM ... T717.95 M FEK
500 %72 OHM GOAXIAL 2.50 M Ft. X
50 * CATHODE RAY TUBE SPECIALS :
1 Pt * [ 16RP4/KP4 N.U... 23.00 3
1.06 * {GRP4A ... - 2600
i 123 * I7BP4A - 27200
182 ol pa .0l | 3995
1 ‘es 50GP4 Sheldon - ... 37.00K
-85 * 19APAA .......... 47.95%
1 75 * .19, 19DP4A 47.95 3
79 * 26.00 24AP4A BEEX Thol
1 5 * 33:00 Single ign traps ... .39
X * © 39.00 Double ion traps .. 459:
1 rom total price reduction on W 1 | X CHASSIS 630 K38 VIDED .......coocco-ce- 20
all ordors of 50 tubes or more. GPEN FACE GABINET ... ... . c.c..... :
| | © Minimum order $10.00. b | 1 *
] b= M * TRANI-‘;F"ARdME"?Sd DEFLECTION YOKES
Natienaliy vertise
1 TELEVISION ANTENNAE i RCA type for (67 to 24" | COSINE FERRITE
CONICAL 8 ELEMENT—4 clements, 4 reflectors high X ;,

gain, all channel for general use. l
Packed 6 to a C€arton. . ... ...ouvevon - . ea.

Lessthanm B v v v v e v i i i aeas s $3.15 ea.
DOUBLE BAY CONICAL—with stacking rods, 4 ele-
ments. 4 reflectors per bay. Two stacks with 174

wave connecting bars. Solves fringe area prob-
lens. 6 40

Packed 6 to a cartoll. ... ...t n e ] ea.
Less thall 6. . v v v e v e v v vr i i nn oo $6.99 ea.

:FOLDED HI-LO .. i ee s $3-99 ea.
| ANTENNAE ACCESSORIES

EAVE MOUNT (127) ....vuaunnns ...$1.50 pr.
l EAVE MOUNT (15”) Heavyweight. . . 2.00 pr.

EAVE MOUNT (18”) Hcavyweight. . . 2.25 pr.
J EAVE MOUNT (24”) Heavywcight......... 3.00 pr.

SPECIAL 300 OHM TV WIRE $'| 5 00

1st quality 55 mil web, 22 gauge

pure polyethelene and 7 Strand pure por M ft.
copper. 1000 ft. spools.......... in lots
Less than SM ft. .. ... $17.50 per M of '5 M ft.

TERMS: 10¢% deposit with order. Balance C.0.D.
F.0.B.. N.Y.C, Inciude shipping charges wilh paid-
in-full orders.

EATI.AS TEL-RAD PARTS!

153 CHAMBERS ST., DEPT.RN-3, NEW YORK 7, N.Y.

Phone HAnover 2-5813
Vo O RN O N N N RN MR X B N

168

TODD YOKE 70° $4.20
REGULAR 70°

032 .o
*GE. ¢
X045 .....53.85
% These are very special
CONDENSER SPECIALS SPEAKER SPECIALS
BY PASS—ALL GUAR- ALL GUARANTEED
ANTEED 47 PM. .. ... $
% 20x20-150 Stan Burn.$0.41
% 50x30-150 Stan Burn, 49
20x150 Stan Burn .32
8-450 Stan Burn. 1
Stan Burn. .49

X

%
1 23 3 2.8.8.8.2.8

xxx

o

PRANEWERND
o DWWOWRRUDL

ek 3k 3k e Fedke ke ek kok ok

Lots of 12 or more..

% Standard TV Tuners.518.95
RCA Guaranteed Tuners (with tubes)
X SPECIAL! While they last..... [ .
¥000600000000006000000
AUTHORIZED DISTRIBUTORS for: Gencral
tric, Kenrad, Tung-Sol, National Union,
De Wald, Regal, atic and Setchel Carison
XX XXX RS NNN NN/ [ E X NN N N ]
¥ We carry a complcte line of popular makes of Radio
%and TV tubes, at 5095 disgount. Also many other
special purpose and transmitting types, and all clec-
¥ tronic parts and equipment at lowest prices. Send us4
*a list of your requests for quantities and prices. ‘K
X

MWWNO RN

*

)*Terms: 209 with order. Balance COD. All prices
FOR, NEW YORK Warehouse. Minimum order $5.00.
Write for our latest price list to Dept. RN-3

TAN-BURN 22355 o
' ELECTROMICS [ CO.

€85 THEATRE BLOG. |
1607 BROADWAY = NEW YORK 19, H.Y.

www americanradiohistorv.com

INDEX OF ADVERTISERS

{Continved from page 167)
NAME
Midwest Radio & Television Corp,
Miles Reproducer Company, Inc. ..
Milwaukee School of Engincering
Mosley Elcctronics
Moss Electronics

National Electronics ... ............ o0y
National Radio Institute.
National Schools .......
Newark Surplus Materials.
Newcomb Audio Products..........
New England Television Corp. .....
Niagara Radio Supply Corporation

Offenbach & Reimus Company
Ohmite Mfg. Company .. -

Olson Radio Warehouse.
Onan & Sons, D. W,

Peak Electronics COMPANY . .. .evvcnvnoo.onnns
Penn Boiler & Burner Mfg. Corp.
Pfanstiehl Chemical Company. ..
Photocon Sales . .......cu..0
Pickering and Company, Inc.
Platt Electronics .............
Poly-Tech Company
Precise Development Corp. .. ...
Precision Electronics, Inc.
Premax Products ........
Premier Radic Tube Co.
Prentice-Hall, 1nc.

Progressive Electronics Company

RCA Institutes, Inc. ... ........... .00 S, 132
Radcom Engincering Co. A
Radio and Television Ne .
Radio Corporation of America.
Radio Craftsmen, Inc., The. .
Radio Ham Shack, Inc. ... ..
Radio-Music COFp. . ..-...cno. ..
Radio Receptor Co., Inc.
Rad-Tel Tube Co. . ........ . 5
Ray Mfg, Co. ....... ... .. ... ...
Raytheon Manufacturing Conipanys. .
Refonic Sales Co. . .............
REQENCY ... v ovvnn
Rek-0-Kut Co., Inc.
Rider, Publishers, Inc., John F.
Rinehart Books .............. .
Rogers-Phillips Research Labs. ... .........-..

Sams & Company, Howard W. . ............
Sanett, Robert ............. 5

Sarkes-Tarzian .........
Schott Company, Walter L. .
Service Management ... .. .
Simpson Electric Co. .......
Snyder Manufacturing Company.
South River Metal Products.....
Sprague Products Co. ........
Sprayberry Academy of Radio. .
Stan Burn Radio & Electronics.
Standard Surplus
Standard Transformer. .
Star Electronics Distr. e
Steve-El Electronics . ........ .
Sun Radio of Washington, D. C. ...

Superior Instruments Co. ... . . .
Sylvania Electric Products . ...............-x

TAB o i e e e e e
Tallen Company e
Tech-Master Products Co. ... .......
Tele-Ex-Pand Products Sales Corp.
Television Communications Institute
Television Supply Company
TeleX, INC. <o eearuesranans
Transvision, Inc.
Trans World Airlines, Inc.
Triad Transformer Mfg. Co. . .
Trio Manufacturing Co. ..... .
Triplett Electrical Instrument Co. 5 e
Tri-State College « .. v i veanen i cun

Ungar Electric Tool Company, Inc.
University Loudspeakers, Inc. ......... vees.s.155

V & H Radio & Electronics. .« ... vivvucuen
Vactron .. ...evieie e
Valparaiso Technical Institute ...
Video Electronics .. ceoeo v veee

waldom Electronics. Inc.
Weathers Industries

Woeller Electric Company .
Wells Sales, Inc. ..........
Wholesale Radio
Workshop Associates, Inc. .
World Radio Laboratories, Inc,

YMCA Trade & Technical School

z £
= 32

=2
=

AUDIO (Sound) ENGINEERING COURSE
Home Study Training

BIG PAY JOBS open in Television, Radio, Elec-
tronics, Disc Recording and_ Motion Pictures.
Recognized and Approved Training.
Write for complete details. TODAY!
HOLLYWOOD TECHNICAL INSTITUTE
3359 Cahuenga Blvd., Dept. B. K.

Hollywood 28, California

RADIO & TELEVISION NEWS
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B PRECISION
[M RESISTORS

Over 22 Million in Stock
“TAB"—Specialists in Precision Resistors
No Mfrs Choice—We Ship Types in Stock

8415 28¢ 1208 3809 17300 1isoop
0.42 283 1350 350
0.425 299 1355 3600 18000 120000 HIGH CURRENT MICA CNDSRS
9.607 300 1400 3700 18300 130000 CYLINDRICAL SIMILAR TY
0.7 310 1488 3730 18380 135000 Mid. Amps me E Gach
1.03 311.5 1495 3760 18500 130000 09 i % 35 1 14.98
1.3 320" 1500 3900 18800 141000 | 09 . 18 1 2.98
1.75 325 1510 4000 19000 145000 0002 6 3] 5.98
2.5° 330 1518 4030 19500 147000 | -30 10 30 3 49.50
3 340 1600 4200 20000 150000 ‘8605 39 13 3 39.95
3.83 350 1640 4220 20441 155000 10025 20 22 3 45.00
q 360 1646 4280 20500 160000 1001 50 55 3 45.00
4.35 366.6 1650 4300 21000 165000 | 001 15 a0 1 48.00
S 370 1670 4314 21500 166750 | -903_ 13 50 3 28.95
5.025 375 1680 4440 22000 167000 0015 5 3.3 .3 3.08
625" 380 1710 4444 22500 169200 | 007 39 30 a 110.00
6.5 389 1712 4500 22990 175000 | -
7 ool binad 4730 2;?28 iggggg CAPACITORS {
7.8 00 1770 4750 ) {
7.9 410 1800 4850 23325 185000 C”‘ Each &
8 414.3 1818 4885 23300 186600 50 vde o 169 o @
10.38 418.8 1830 4500 23500 190000 & o6 a0 . !
11.25 425 1850 5000 24000 198000 ISOWVdc : ’
13.52 426.9 1865 5100 24600 200000 1. 13% s fd ch
14.2° 427" 1892 5210 25000 201000 12500
14.5 430 1894 5235 25200 205000 | wvdc
1s 440 1895 5270 25400 210000 3 .65 16.98
16 450 1896 5300 25833 215000 ) 95.00
17 452 1897 5500 26000 220000 15000
19.2 460 1898 5600 26500 225000 e
19.5 470 1899 5730 26600 223000 -1 0016 .98
1900 5770 27000 230000 .5 25000
1901 5910 27500 235500 1 wvd
1902 6000 28000 238000 | 4 00025 _7.49
1503 6100 28430 230000 | 6 00
1904 6125 28500 245000 | 8 AC_RATED
1905 6140 29000 250000 1 225vac/
1906 6200 29500 265000 2x. 30
1907 6300 29990 268000 2x 79
1908 6495 30000 270000 3 230vac
1909 6500 31000 275000 | 33 a304c
1810 6800 31500 294000 5
1911 6840 32000 300000 .0t 330vac/
1812 6990 33000 307500 | .| 1000de
1913 7000 35000 311000 2 1. 79
1914 7320 36000 314000 .5 1 ‘89
1915 7500 37000 316000 1 3 98
1916 7700 38140 325000 2 2 1103
1917 7717 38500 330000 3 5 1.09
1918 7900 39000 333500 | 1 R 1.15
1919 7930 39500 350000 5 s 3 1.19
1922 7950 40000 353500 | 6 4000Wvdc 4 1.28
g 1924 8000 41400 375000 | 7 5 8| 5 149
88 49 1926 8094 42000 380000 10 o vdc 12 3.49
9s 50 1960 8200 43000 390000 2x, 5000w G0 | 15 3.98
100 57 1980 8250 45000 400000 2 1082 ] 25 6.49
101 65 2000 8500 47000 402000 2 19:38 | 10 9.98
103.2 670 2045 8700 47500 420000 3 40Svac/
105 73 2080 8770 48000 422000 2 7000wvdc 1200dc
105.7 67S 2095 9000 48660 425000 o) .002 1.69 15 1.2
107" 680 2141 9100 49000 430000 | ¢ 00%s 183 600vac /
110 81 2142 9445 50000 450000 8 4.98 1800d¢
120 84 2145 9500 51000 458000 3 7500wvdc 1
121.2 689 2150 9710 52000 470000 .03 .98 660vacs
125 97 2160 9800 55000 472000 o 05 3.49 500044
130 99 2180 9800 56000 478000 800wvdc 10000 wvdc 5 “a0
135 00 2187 9902 57065 500000 4.98
147.5 711 2195 10000 58333 510000 6.98
150 733 2200 10430 60000 520000 7.98
160 740 2250 10500 61430 521000
165 750 2300 10600 62000 525000
170 00 2400 10900 64000 533000
17s 06 2450 10936 65000 550000
179 20 2463 11000 66600 560000
80 50 t 11400 66650 570000
82 54 2490 11500 67500 575000
82.4 899 2500 11690 8000 600000
00 00 2525 12000 70000 620000
09.4 910 2600 12500 72000 650000
10 17 2625 12800 73500 654000
16 46 2635 13100 75000 660000 | 2 ohm 50W Qhmite .
20 78 2700 13500 80000 €86000 | 6 ohm 2 5W Onmite o
220.4 1000 2750 13550 2000 690000 15 ohm 25W Ward L. ...
225 030 2850 13600 84000 700000 15 ohm Onmite. . . |
230 1056 2860 14000 85000 750000 | 20 ohm 50W Ohmife. |||
235 1059 2870 14250 B8S750 761300 | GO ohm 50V Ward I.. ...
240 1067 2900 14400 8000 800000 100 ohm 50W Ohmite.
45 1100 3000 14506 90000 813000 | 200 ohm 50W Model D
45.4 1110 3100 14550 91000 820000 | 250 ohm 23W....... ca
30 1150 3163 14600 953000 850000 & 300 ohm. :muw Model P
60 1155 3259 15000 93300 860000 = 350. 500. 1500, 5000 ohm Slotted
70 1162 3290 18900 95000 309099 shaf 25 walt 796 3 for 2.00
71 1200 3300 00 10000 | 1000 ohm 25i¢ Model J. Lo... 219
75 1225 3333 saoo 100000 930000 7500 ohun HSOW Model 1, 2.59
80 1250 3384 17000 110000 esoooo 10000 ohm 50W Model J . 2.89
Any Size Above. Each 35c¢; Ten for $3.29
GOHMS ATTENUATORS TOP MFGS
1. 1.579 2.7 a 6.7 10 7470 & 1063 ohm 12 step W.W.. ..
1.1 .65 2.75 4.23 7 11.55 DUAL _)Q()O uhm 0 L p.
1.2 1.75 2.8 4.25 7.5 12 DUAL
1.25 18 2.855 4.5 7.62 12.83 100, ooo o 20 Slcp .EDB/SLL‘U N
13: 20 3. %, 570 B ALLEN BRADLEY POTENTIOMETERS
. 3. 5.1 8 13.85
1a° 21 35 . 58 RPN Boam Tpe T 947 Eated Shatt. .. S1.45
W 23s 387 3 s g'os 1 200 ohnt Type J 1Lg"” sSlotted Shift 1.25
187 332 A oie, oy 4900 ohm tvne ' T Llatted Sha
- . . 500 ohm Type J 837 Shu
Any Size Above, Each 70c; Ten for $6.49 7L ohm Ty ¥ Alottod Shaf
1.
. s a Flatted Shatt. 1.45
Vacuum Precision Ty Vg, Plutted Shaft. 1.ds
i i 1 meg Type J VB’ Slotled Shaft. ... 1.2
HiVolt Resistors 1 meg Type JIJ (Triple) 135”7 Shatt 4.69
:\)lo"m\ms— 1 5/.8/.75/.83/.99/1/1.5/
298,75 140 Adey! [ .tal 81} 10/87.50 CONNECTORS AND CABLE
UGY/U _ ....$1 UG58/ $0.80
ATUBE SOCKETS, ALL TYPES e 28 336
AL CA 5-pin GIANT, M)i ete. Lem - uG22,0 .55
B. Jorm nod-pin Buaton. 866, ote uG24/U . . .75
g 04Ty socket e UG27/U S 125 UGHN/U .45
R' Johnson 7-pin \_cmte 8311/50239 Receplaclie, 50c¢; .90
D] lohnson 142-007 K31SPN/PLR2GGA Plug | . 65¢: .50
E. Small Sheil DUODECAL 8318P/P1.259 Plug. ©. S50c: 75
F. Med Shell DIHEPTAL Cir 83-1J/PL25Y Junetion ... .. .95
G. 5-pin ACORN 1-9/167 AL ‘D CD307A W/JK26 & P55 09
H. Johnson 12:2-21.0, \V/lul)e Lock, Same as above 8 It a .49
1. ! A,"f 1TI2 Johns: RG/8 ...1 Cﬂble. o 19
J. TEATITI Johns .30 RG/11U Zth I 2
S Juh'Nm .36 CD-277 G/C\DIR SUtE BC 812, .. 9
L i IRy e .30
. ne ks Nhield, 139
. B Top Mig & UHF ANTENNA
........... +23 | UHF ANTENNA 12”7 /30CM AT5/ ARRI Us-
m. Mtg Blkt  Sim able Citzn & [lam Band Ins, ‘Coax Term
Ampn 147500 A13 1 silv L Cont wWpt G & Ihwire Mobie
M. NOVAL Shid. n, ”.12¢; 157167 13 | A .39¢c; 4 for $1.00
N.AMPH fom 781 Pin 4.5.6,8 17 BL35S Tor ubove. .. . 1398 4 fer 5
o. 1Pm‘\Ml‘llWh%ﬁa&mlrz Cm.xmxc 27 | TV CONICAL ANTENNA (Dubl x) Sturdy
P. Al R.pin & plate BKlite -10 | Prefab Const. Versatile 72. 150 or 300
Q. ocxy,\l, &-pin & plate Stouuto -25 | ohm_Mateh. Tnel. 8 eclements & 100 ft.
Q. OCTAL 8-pin & plate Mic 211 Copper "Tw me\ Cross Bar 1d" ware,
R. LOKTAIL S-pin & lock Mic 210 | Brand New.  Only, .. ..., .$8.4
S, KLVSTRON socket € 35 Dubi-Stacked Conieai Array Similir above,
T. LOKTAL Amph 49581, Sl d'e hut with 16 oloments & all hardware plus
U. OCTAL Amph 7858 miea Bklte 2 erosshars & 100 ft. All Copper Twinex.
U. 11-pin 78811/931 Amph Brand New ....iLoLL o0, $12.98
V. TAL Aniph {9888 steatite MICROWAVE ANT AR123/ADR, 1000 to
W. HiV Safety d-pin Amph 77 . 3400Me  w/UGKRU ‘Term Ian]L HiPass
Y. \1 AGNAL, 198 [. ceramice 1351 Fltr Flange Mtg Incl II’\\a re . ...95.98
MYKROY HV SAFETY SKT. 866A. ANT AN130B. 33”7 Whip. . = 98
ANT AN131a. 11 ftl 8 sect. . 398
cctional An ennas
VARIABLE CONDENSERS MS49-52, 1815 ft. ........

r|)x()mmf 300VGap H BASES; MP22 $3.98} MPis.

Nt et 1000V

ON_ 701130 <0 mmf/3000
Girdwell Neut 2T/ 2mme 500V
T

CARDWE 312
mmf. Can he mide_ Split Stator .
Vernier Drive 10 to

215, Meter Butterfly Chdsr 3ommr Y,
RE Tank & Choke
rI, \VF'IAI(Y DRIVE
G to 1 Croname

U Dt STATT
27067

“TA B”

0
Tubes. Hi VOLTS to 201{V
(w/quadrupler ckt). L
Tubes, PL & FIL
00
6.4V/10

X re. 0il xmpxe
2500V for CRT, 6. 3V /.6
Kenyon lIvms, 4/BC41
1320V 378

S53MA, ‘3)‘5\//3»\
C5D HV

2 FIL. \VNDGS
. 6. 3V /24, 32 )V/dA

A, 6.8V /3.5
_..)V/? A HVINS ]IMSL
cln(l«‘\ I‘I{,TER AR'IS

T/

US Navy Version 80845 Ideal C

i
zens Band Conversion, NEW, less
tubes. connector & Dyn. . .. .. .912,95
TG5 Keyer, NIEW o . 5.98
EES8 RingingGe
Handset (TS-9) 7.98
RM-53 TEL CONTROL 4 Xmitter. . 5.49
TG10 Code Un Less TIIbGS & C'lh-
met as 1S . 19.95
R Con 12.98
RT34 /APSIB 30 Mc IF Ios Tubes.

J As Ts. Good Condition . . e 01 7.98
R59 /TPS3 Good, As Is, I. Tubes. 29.98
EE65 Telephone Test Set, ne Cond. 24.98

[ BE65 Time Interval \1"nal Used ‘ 3.98
R74 /CRW Recvr, Less Tubes. As Is. 2.49
1-81 Compass Indicator. l.ike New . 7.95
1-82 Compass Indicator, Like New . 4.95

B 7. PES7 DIlate Supply Unlt l.ess Tul)es 9.98
Y 1-108 Range C.llx : . 29.98
G | Mackay 168

.98 Case. l.ess Vibrap: .

vV 1-188 Sig. Gen.Good Cond a

3 ART SPCH S it . .

8 | BC456 Mod. Less Tubes, Dyn. As Is 1.98
7 SCRS9S 1FF Unit, Less Tubes. As Is .98
B8 BCE02 Cont Box for .

8 | BC60S Amp less Tub

5\’ ’-’l:\ ...... g
720V BSMA, 39 04 54 6. "/3.54° 5298
700veT/120MA, 5205\ /84, 6.V 14| MC converter.  Booster for TV or
3.98 | SCR322/2 MTRS 7.95
325 6-VOLT CARTER GENEMOTORS
GSOVCT/ISOMA, 5V/3A .3V /2 1A.82.98 Srand New! Way Below L.st Price
570Y /150MA. 5V /3A, 19V /4A HSLD .49 Inpt. Outpt. Mod Each
S50VCT /275MA, 5V /14, 6. 3V /63 a9 | 6V/29A oo\/xidmmn: !037AS $29.95
500VCT /60MA, 6.3V /dA 11ST. 98 | GV/27.5A 590V7/1500 5915 29.98
E0VET/BOMAT GBVCT /44, 5\'/3A 89 6v/i2A BO0V/250maint 5 3ale
420VCT/90MA /1 /INI’UT 6. All Carter Genemotors S)n)pll(‘d \VIU\
12, 24, 11 VDC 115 OV $1.98 General Electric _Input  Filter 1ee
420V SoMa, B avIROMA, 6 Ay /. h &) 3V / SELSYNS
A. General Electric ... 32039 N -
S50V ITomA 5V /34 6.3V5AL . 8349 ; 2JICTMGENASIIS No_ RElgrss]
220V /50MA, 6. 3V/2X 6.3V /1A, SV/G ZA LV 2 4 2J1HI GE Selsyn. .2 for 56 98
ZEERERSONNH S LD P ree . I SL.* 2 2J1F3 GL Bxand\e\\llsl‘;)v 000(:2\“cu 22 g
C78249 syne.nfl, /50¢y . 2 For
FILAMENT TRANS. . se.98 | (78248 Svnc. Trins 115y /60cy.2 for 29.95
2-3V{3A @ 79¢ 2 for $1.49, 10 for $ "98 | Synchro Repéater 1i57/60cy Trpe
2.5VCT/10A 5KVINS .. 7 7007 3 B Rrand New ‘@ $13.5 bY 2s.00
2T EORL AN INS UL CSDHSLD. 7098 | 5 L R oevn Ay & & a¥os 3 for -3.99
S5VCT /10A4KV INS C¢ LD . .95 - ORS
SVET /10A712KY INSUL G B . 98 FRACTIONAL H. P MOT
5V/60A CSD KENYON HVINS 1] 13(98 | 1,39 up or, 117/234V. 47 /83 eyc.
SV/ALSA CSD KENYON HVIN 16,95 | 5/ 5 s, S600-3100/ KM, 1 hp! Yy din,
8.3VCT/.6A 1KV INS CSD ”"TNS 28 | 17Lg Shaft B bs, NEW. ... .. .. 98
S SV 7L NV SHS D) IEi msm s 17106 HB NMotor. 27.5VDE. 7000RP\[5C0nt.
----- oo o2 ES b STER. NEW .. .. ...
634 csp - 265 DIUEE Wil a0 diax2147 g, $2.29
KENYON. .. 1098 Qyoior&switch Assy. 23VDC) GA/‘)OOOIU N
ID...... 198 | ont.. 6 1ax234 N7 o\ mll Cams drive
1552 FoR 11 3ias s.lvm P1. Switehes, NEW, | L $4. 9§
OR. 9142 | 140 HP 1 or 3 I 2450 REM W /Cndsr Sg
5 oS Shatt, DeleoDichl 1o otoo o 3.a9
12 10.98 40 As Above Slgt Defects in Casc. .$1.98
6.3V /.64, 2xz 5V/1 PO }ISLD 3 a9
2X2.5VCT V] 12 DYNAMOTORS

4
KVINS BRDG RF CT
6.4V /12A,
3V

PE103 in G&12V out 500V/160MA.529.95
28V Plate Supp..

@

oAl DM37¢ in 28V/9.2A0ut 625V/225ma 3.98
2x6.3v /3R BV /44, Dm?u% in zsvéx TAouLITaV/138ma 2,79
1ATRVA GE. & 24V out 500V/50ma -79
“505‘ ! INPT, oma2' 34V A1 a%000 9 20v/coma. 389
ks 35 40A out 1000V/350m 5
Pris 15V §ochB. 54, 18V /4 NTapsid, 1 S AT O 5V/100ma
_ 9.12.18 Bridge or Ct........... ‘ A RS, 228) o - 1138
DMS3A 28V/1.45A g : o
STEP UP OR STEP DOWN DASA 28V/10. 54 out BoovDe/a6
Tsolation 11510115V 185Watts. .. .5 .98 ma, 150VDC/10ma. 11, e/on__6.75
to 220V or 440V/185W. . ...
1}(0)V to 220V/200W. $5.98; 2 FOR 10.98 SOUND-POWERED \&“
220V to 440V/850W, 5.98:; 2 FOR 10.98 Head & Chest Sets Q ﬁ;‘i]
Complete  Navy  Unit—Cush- =
PLATE TRANS. ioned Headsets, Chest Box, o
2X330VCT/25MA or SEOVCT.CSD. .S 0.98 NG Cable &Wpt Biug, Al 8\ 14
S W o0 justable Units,  Tested.” Used: A-j\,
11ooveT 212ma; e 5° Lixe. Co ach Unit..85.49 U‘
3000V J1OMA- C4D Wh D181513 g} _______________ 58 A
5500VCT 650MA TSN WSTGHS CSD 69.95 | RUA "mi24548 Head & Chest Set _sonnd
15000V AS V'DELR WE. SIG P()\\excd Brand New. . . 81
3H3629 /55001 /3534 19.95
/3.2KVA HVINS 1%.98

MODULATION and AUDIO XFMRS

240 watts Peak PP Par 807’s| to
Bsor” s (RF/2000 olm Load ST \NC R/
USN ™SI C ot 30Vin,26Vout,;150Ma Selen
UNiV OUTP T/12 Watts Any luhe ‘nv w/mtgy flange, 2 units ean con-
Voice Coil UTAL 5999 .%51.29; 2 for $1.98 neet in . for rull Wave.
Line Auto Former/30W UTC LyM-11.83[49 | 56 180G T fov | 4for$1.00
Mike or Line to €rid *‘ouncer: UTC 013 EUil wave Bridoe Selen for re- S
50:1/200 ohms to 1o meg 513 List.S1L98 | j,0q o pawr, Tnpt 11 , to 130
ou-rpur,-zoc Watts Hi-I'i PPBO5 to 9 ohm | 02 G0t 115vde /4
VC. GUD 10KC Weco H'Sld KiVins.$12,98 oMa 49¢; 10 for $4.49
- N = aT‘?R’AgE %AIQHIE)NI\EFSW iy Current | 18/14 | 26/18 | 36/28 | 54/40
o Villard ini S5 |0
Portable Equip Models, . . » . S8c; 3 for\$3 [|_(ont) | wvolts | wolts | wolts | woits
6V/40AH Willard S 9
2V 20AH_Simir BB54 Willard . 1 amp 1.95
6V /6AH Willd NT§/BB214U 2 amps 2.20 3.50 6.50
Batdtcry l:cxd] :)I:'l‘t\p)l u?t\ss(‘ 4 amps 3.65 6.75 7,5}
Hydrometer 5 {0 1.24 Sp Grav.
B e Vo T BT M) e g | gs e
> av In - ere. Thermom. 3 - - .
= - : 12 amps 750 14.00 | 29.95
DRY BATTERIES 20 amps 1275 | 16.20 | 20.25 | 47.50
BAA3 90/43/11/4 VOlts ............ E 24 amps 14.00 26.00
45/30Volt NEW 1049 ]hltv Q)mRURG 58 30 amps 1850 | 2430 | 2990 | 5950
S0, 1x2%hxAl4" 3! ( 36 amps | 25.00 4250
CHOKES 50 amps | 3350 | 40.50 | 5950 | 105.50
DUA}. 3oHY/sowég CSD. su es 70 amps 63.00 | 84.00
3HY/40MABIQCSD 2 fo CT Rectificrs 100Amp 10-0.10V. 83
15HY/40MA AC/DC sgés g og 10Amp 15.0-18V "521.75 ,36:0; 56v°33:29
----- i Full Wave Sele Rec & Trans with
IOHY/GOMA/Urcz FOR 1.25 i in Kit Form. At Fraction of
12HY /80MA 'CSD .25 115V/60Cye Inpts,
Y LoHY BSMA @ Séc; 2 ron 179 2 AMmps. . .. $29.50
g d 36.50
suv/womA/mu i~ /2K me/csn .149.50
59HY /100MA/CSD 3KVINS /H B 12.98
bu SHY/120MA/ aps.
S50HY /125MA /CS We V. Supplies
DUAL 12Hy /1 50) £ vonr. Sheetfrntione. Immed. delivery.

8HY/225M4A ’IHORD-\SO
DUAL 2HY/3OOMA HMSI.D U
20HY/3OOMA
Kilovoits Insul ., ...
3 HY 400 MA 15 KV
10HY 135MA o
13.5HY /1A/17

NEW TELEVISION COMPONENTS!
HiV ] & Def. Output Xformer Sim
N 167 Tubes....$
Width Control Sim 201R4
TC 88662 VBOX Nme Frsia.

456 Kc  Dou

Shielded . far 51

10 to ldiic I\I&,'l‘\' Douhle Slu;!
Tlln(‘(l Shld’d .2 fo 5 for 52

2.2 to 2, 7Mc Col, LI\IS/UbN Slug
Tun(’d COlI 5 prong Mtd. 4 for $1
8.15 to 10Mc Double Slug Tuned,
Shielded, Incl 2 Silv P16-25mmf
Ceramlc Tnmmers, 6 Ceramicons
3-AB Resistors, . . .

HI\’ cndsr 500r
SFFERS Cnd:
IOH Tr r net Ty
| 12 or 12157 chtum Tube Mask

Twin Line 300~ Low Loss..Per Ft.

KITS FOR THE BENCH
Silver & Mica Cndsrs

Controls, 50 ohm to 2 Megs. .10 for 2.98
Resistors, 16&11W, to 2 Megs. 100 for 3.98
Vitrcous WW Resistors. . ..... £ .69
Sockets, Assid. 8, 7, 5. 2.49
‘ Rotary Switches, Asstd....... 1.75
G&P Tube Caps, Asstd. 1.49
Coil Forms, Th'd Sm HF. 100
| Iron Core Slug & Screw 1.gg

Elastic Stop Nuts, Asstd

Write for Your FREE
"'TABOGRAM™'
Money Back Guarantee (Cost of
WMdse Only) $5 Min. Order FOB
2l B84 NYC. Add Shpg. Charges & 2595
LIBERTY $75. | Dep. Prices Subject to Change
oo
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SELENIUM POWER . SWILLIAMSON'®
PPLY W f METER: SPECIALS
1 0-12 vnc /2amps. Var: 3 10W HI-FI KIT ,
e iable DC supply. e’lscd 0 to 20000cycles with Ease Best Buy—S Ma DC Tuning Me-
e & completely built—i15 i Famous; ter. G-E. 2Va2” dia...... S1.2
VAC input. Usable for lab. filament DC, " ; g . Ingci P‘r suppl% se- | SPECIAL—0.15 VAC. 2 1/167
Plating, batt charging model raiiroad. In- Balanced resists.....$29.95 | Ttd,, GE. 800 cyc. USN. $1.69
ciudes voltage or speed control w /center y K t & Tone °°°5‘ A"‘D"' Wil
Sff Toversing switeh, . Ideal for two -HO'' HAT'S A'B UY y % 0-800 Vot St o
Tocometives. Special $10.95: 2 for $20.00 ; £ QIEsiEDC; Wesfon 1377 sguare
NEW RIFT - 10to2: 0000 cycles, 6B4G’s, Ma built in Mu $12.98
SOLDERING IRON GUN P THRIFT-LITE Distortion 134 9% at full outpt & on % 0-8 Voit AC Weston’ 3.49
- Lifeti Photo-Flash at 5\W outpt. Includes Bass- & Treb 0-15 Volt AC. Weston a.95
Sensational value, light weight, / = ifetime oro-rlas boost & 4Pr 0-150 Volt AC., Weston Rect. Ty 28
heavy dty soldering gun. w/ = Not a kit, Inel Pwr_ pck, Sdual & 2 et ckts eAmp G.E. pickup | Q-150 VoIt AC., o west SRR Toiae
Femovabie alioy tip will not corrode. Tip | Life gtd Lamp, Rftctr & 157 =¥ ual & 2outpt (7) tubes, Parts. RE4 chas: | 830 MGier iimeler’ Dedur 24" 6.98
is flat, can be used for soldering iarge and | gord 171000 Sec flash every OTC HIoF esst ‘;(“f"p P - 51 32 . 2 .
small pnr s. 7 scc. True daylite color. te '";3 or, l;?' ,pc M'LL|AMMETERS
Special Money Back Gtd.....58.98 | Usable  all  cameras opof E to 250 ohm aFres $i0"as 0%y Thasic 13 /? 38
w/lite ype GE Rel C t. . - a ’ISIc a 4.
ARTS C $41.98 “- nh elyc Cartridge perm ncedle 0-10 Ma & O-1KW (Basic 1 mn 315" 4,98
P ABINETS Complote Dutét for AC & Battery opr. Incl GE Dual Reluc Cartrldge RPX 050. 0-25 Ma, Weston 3m g ) 98
50, Drp“' Hvy Steel 34147117 | AC40&BP25 Ro topak & all accssrs for KO- 0-300 Ma, Weston 37 sq. wk o 5,98
é%‘)};‘/ss 65Lbs, dr?a\&ssg”\vt l‘)VAﬁ&C?MPg Slhutv.ers Complete. .$69.95 ’ D AMMETERS
rite 0! 20 o f "
100Draw as' ‘above | © $63.00 o O B e Urite” sor Focal ) HiFiSpkr Ideal Sih 3V Neishme S
27Draw __ HV; teel 377H/ | plane shutters & accessories. WE BUY ome ' Size, Concentric. Separate “Driver | O3 35
aoa/," w/14 L/120 Lbs. | SELL & SWAP. S » | Woofer & Horn Driver Twecter—30 to 16000 0- 3.98
Writ ' Draw<‘3 }1;1(190\‘t ‘I‘i:o i Dot 3 gl’s ?a"%c Engsl{/sxhsm'd ! Si3:38 o “ﬁ :2";
rite for ntity e e s o " cctro Vaice H ual twi Cart.$3.9 .
33 c xtend Do TAB “"SUN-FLASH'' LAMPS Electro Voice EVIGH dual built ¢ ,,afs (] Tae shunte W 32
LINE FILTERS “Tap* W-Scc. Extra dual necedle for Twilt Cart....5$1.20 » Ext. Shunt “’E/Wstz. 3.9
10Amp/130vm|c Csd0.1t01000 Mc's.51.29 No. Replaces Wiax, Each Hi Gain D Mike & X 2", Less Shun 3.9
0Amp/250vacde Csd0.1t01000 Mc's..3.98 | U10 GEFT114 00 s.s.ea am| | Hiy%%ds y"“"“f (v {Ems Legs Shunt. WECE 3.4
$ Yol 1 SAGLO Ss0ax 100 "10.98 (== | Xiw, Gomb- Secl. Pvn MiLS .08 e, \‘\Y"é'{,"“ tz"\%r‘%’“” 23
23 E 1 q R Hr C/Superkle 2 /Shun /Wstig 4.
23¢% C% £rios 200 12:3% Jmml | XmMR d Superklect 0-0 3157 Shunt, WE. /Wstg. 3-9
SYLV. 4330 200 11,98 wdgz, 600Act & 400 hpned 250 240-0-240A, 2146” Less Shunt, GE.. 3.6
23MT ,.-1-2,4 550 10,98 & 150.~can be used Mike to Grid. 280.0.480A, 215 Less Shunt. Wstg. 3.69
55g 10 500 10.98 Line to Grid & Line to Llne. Csd & Hmt RF METE
Beinmann Magn Brirs, Amps: 0.22, 2.9, 333CTa F1303 5000 54.98 Sl SPECIAL 49c: Ten for - ... - 5439 | 544 214» GE 3.95
5, 7,9, 12, 15, 2 R4340 FLASH TUBE—] . ! 2
Each’'s1.69; 10 for $15.9 $57,. NEW °H TUBE—Nationally ATS%.Go CRYSTALS oA 3T et X ll’-‘refl a5
& D & CH Toggle s Brkrs. Ampe; 5. 10 | X-400 Air Corps Lamp. .. . g Mg, BT 240 exacting Sec, Specs 0-9A, 21k \\Pstgh< Us? 2.4
20. 25. ch 98¢; 10 for $8.98 | Booster Packs External Compiote | 3025Ke 3:001\c‘ 3835Ke, 3655Ke, o2 31~ "Witgnhs | 37
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Bad luck—in the form of dis-
satisfied customers—can come

vour way any day in the month

if you buy capacitors by rating

only rather than by rating and
brand. But ... you can make

every day a lucky day if you . ..

Make Sure! Make it Mallory!

Repair work that insures satistied customers is yours every time if you always specify

Mallory capacitors, because outstanding performance is built into a// Mallory capacitors.

- RIEERY

Mallory FP’s are the only

Mallory Plascaps® are

- RER fabricated plate capacitors the first completely

: -..,f/ available to the replacement
trade. And they are accepted as the top
notch capacitors by the makers of TV
and radio sets. Mallory FP’s give long-
lasting service even at 185° F. (85° C.).

engineered plastic tubular capacitors.
Always use them and avoid leakage . . .
premature shorting . . . unsoldered leads
. off-center cartridges. Count on

Mallory Plascap as you do on Mallory FP’s.

In the past 25 years, Mallory research and engineering work has resulted in a series
of developments that give you capacitors which are smaller ... more uniform . ..
longer-lasting . . . more resistant to heat. Look to Mallory for future capacitor

improvements. Order Mallory capacitors today and be sure.

Depend on your Mallory Distributor for quality products at competitive prices.
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