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[ HIS COULD BE YOUR SHOP ... and vour
good name on the Dealer Identification

Plagque—for everyone to see.

And this could be a wew customer at the
door-confident that, in dealing with vou, his
set will be in good hands.

And, he would be right . . . because you've
learned from experience that the superior
quality of RCA receiving wbes and kine-
scopes is your best measure of protection

against premature tube failures.

Helping to safeguard yonr good name is a
vital, evervday service of RCA Tubes. And

that protection is Yours at no extri COSt.

Learn from your RCA Tube Distributor how
tuwe good names can prosper together . . .
how you can qualify for a Registered Dealer
Plaque.

DYNAMIC NEW PROMOTION PLAN
TO HELP YOU BUILD YOUR BUSINESS

Ask your RCA Tube Distributor for a copy of the
colorful, 16-page hooklet

“A Magic Pass-Kev 1o

Customer Confidence.” A

A brand-new campaign is
outlined, illustrated, and

Oﬂﬂ’w described in full detail. Be
s sure 1o get your copy. It's

free!

RADIO CORPORATION of AMERICA

FLECTRON TUBES

HARRISON,. N. J.
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America’s Fast Growing Industry Offers You

LOST JOB, NOW HAS OWN SHOP
“Got laid off my machine shop
job whieh 1 believe was best
thing ever happened as | opened
: a full time Radio Shop. Business

‘ is picking up every week."—E,

T. Slate, Corsicana, Texus.

GOOD JOB WITH STATION

| am Broadeast Enginecr at
WLPM. Another technician and
[ have opened a Radio-TV serv-
ice shop in our spare time. Big
TV sales here ., more work
than we can handle”” —J. M.
Bangley, Suffolk, va. *

$10 TO 515 WEEK SPARE TIME
Four months after enrolling for
NR! course, was able to serv.
ice Radios . averaged $10
to $15 a week spare time. Now
have full time Radio and
Television business.” — William
Weyde, Brooklyn, New York.

AVAILABLE TO

VETERANS

UNDER G.I. BILLS

WANT YOUR OWN BUSINESS?

Let me show you how you can be your own
boss. Many NRI trained men start their
OWn business with capital earned in spare
time. Robert Doh-
men, New Prague,
Minn, whose store
is shown atleft.says,
“Am now tied in
with two Television
outfits and do war-
ranty work for deal-
ers. Often fall back
to NRI textbooks for
information.”

Television Is
Today’s Good
Job Maker

TV now reaches from coast-to-
coast. Qualify for a good job
as & servlee technician or op-

erator. My course includes [ Some of Name CAge ..

many lessons on TV. You get M wpis Is Just 2 Wy Address r]
practical experience . . . work the Equipment I -

on circuits common to both Build. City Zone State

st udents

Radio and Television with my Parts You

kits. Now is the time to get
ready for success in Television’

ADIO-TELEVIS!

J. E. SMITH has trained more men for
Radio Television than any other man.

IN SPARE TIME

Many students make $5, $10 a week and more EXTRA
fixing neighbors’ Radios in spare time while learning.
The day you enroll I start sending you SPECIAL
BOOKLETS that show you how. Tester you build with
kits I send helps you malke extra money servicing sets,
gives practical experience on circuits common to Radio J
and Television. All equipment is yours to keep.

2. GOOD PAY JOB W)

NRI Courses lead to these and many other jobs: Radio ;
and TV service, P.A., Auto Radio, Lab, Factory, and H
Electronic Controls Technicians, Radio and TV Broad- | |

casting, Police, Ship and Airways Operators and
Technicians. Opportunities are increasing. The United
States has over 105 million Radios—over 2,900 Broad- |
casting Stations—more expansion is on the way.

3. BRIGHT FUTURE

Think of the opportunities in Television. Over 15,000,000
TV sets are now in use; 108 TV stations are operating
and 1800 new TV stations have been authorized . . .
many of them expected to be in operation in 1953. This
means more jobs—good pay jobs with bright futures.
More operators, installation service technicians will be
needed. Now is the time to get ready for a successful
future in TV! Find out what Radio and TV offer you.

You Learn Servicing or Communications
lby Prqcticing With Kits | Send

Keep your job while training at
home. Hundreds I've trained are

successful RADIO-TELEVISION 0\ pooes gomat ot 108 o
Technicians. Most had no previous DOUBLE OFFER Coupo: e es
experience; many no more than o0 14" actual | Serv cing Lesson:
grammar sehool education. Learn  Shows how you learn at home. You'll
Radio-Television principles from 4150 recejve my 64i-page book, “How
illustrated lessons. You also get (o Be a Success in Radio-Television.”
PRACTICAL EXPERIENCE. Pic-  Send coupon in envelope or paste on
tured at left are just a few of the postal. J. E. SMITH.
pieces of equipment you build Pres, Dept. 3EE,
with kits of parts I send. You ex.-  National Radio Insti-
periment with, learn circuits com- tute, Washington 9
mon to Radie and Television. D. C. Our 39th Year.

Good for Both-FREE . a
| s e :5' 4

Mait Coupon—find out what RADIO-

f I

MR. J. E. SMITH, President, Depr. 3EE
Nalional Radio Institute, Washingten 9, D. C.
Mail me Sample Lesson and 64-page Book,
FREE. (No salesman will call. Please

write plainly.)

to Keep.

. write in date

|
] VET of discharge

| e e o e i

T e e I

RADIO & TELL.E‘"SION NEWS is publish

ed monthiy by the Zifl-Davis Pugllﬁl’l.l" Commpany at 183 N. wanash Ave., Chicago 1. Ill. Entered as accond-class nialter.
3. 1874,
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NOW...from D.T.1.5s MILLION DOLLAR TRAINING CENTER
Learn to master

TELEVISION

RADIO -ELECTRONICS
by getting EVERYTHING YOU NEED!

America’s amazing multi-billion dollar Television field now offers you o chonce of a
lifetime to get storted toword o grond job or your own business. With TV station limit
now raised from over 100 to 2053, Television is heoded for almast every community.

Mail coupon todoy. See how you may prepare ta cosh in on the coming TY BOOM.

Get ALL of your training

AT HOME!. ..including setting
up your own HOME LABORATORY

See how yau may now gel one of today's most com-
plete, effective combinations of maojor home training
aids—including (1) well illustroted lessons, {2) the
waonderful aid of HOME TRAINING MOVIES and (3]
21 big shipments of elechronic parts for setting up your
own HOME LABORATORY. You work over 400 con-
struction and test procedures to get the practical expe-

Come to
D.T.ls

great CHICAGO
LABORATORIES

...one of the Nation’s FINEST!

Now, in the heart of the nation’s TV Center, you
can get all of your preparation in D.T.l's big, |

rience you need. This includes building ond keeping o
5 INCH “SCOPE", jewel bearing MULTI-METER and o
big 21 INCH TV SET. (D.T.l. offers another home
training in Television-Radio-Electronics, but without the
TV set.) Mail coupon today for exciting facts,

modern, wonderfully equipped training labora-
tories, Loads of commercial equipment and
ample, well qualified instructors help you
get a thorough, practical preparation in the
SHORTEST POSSIBLE TIME. Part time student
Employment assistance can help you pay your
way while in training.

EMPLOYMENT SERVICE

As soon as you complete either the Chicago
Laboratory or Home Training, you'll find D.T.1."s
grand Employment Service ready to help you
start earning real money. Get full facts. Mail
coupon teday.

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

You build ond keep this ouvtsronding
21 INCH—shorp imoge—D.T.1, quolity.
¢nginetred TV set. Can be reodily con.
vurted 1o receive U H.F.

. MILITARY SERVICE: If subject to mil-
3 itary service, the training informa-
3L M tion we have for you should prove
7: R very helpful. Mail ¢coupon today.
EAR B
ONEY
\nmt"“:::\‘j ACT NOW ! MAIL COUPON TODAY |
pane W Get this publication FREE!

|
RN-5-) ‘

Use |6 M. Only D.T.l. provides you with

the loan of visual troining

movies at home to help you
master importont basic points
faster . . . easier . . . better!

YONE OF AMERICA'S FOREMOST
TELEVISION TRAINING CENTERS'
= Established 1931 —

i

i ey

DeFOREST'S TRAINING INC.
2533 N. ASHLAND AVE., CHICAGO 14, ILL.

|
|
I
: I would like your Opportunily News Bulletin showing ''89
|
|
|

T |

£ e [k
; % [

m I:....-r 3 1y M P 'l-u.1
Fg:pmep nE-E ‘,-H"EIL =18

De FORES'I"S TRAINING, INC,

Ways to Earn Money In Television-Radio-Efectronics; also,
complete facts about the training opportunity made possible
by your organization.

Name Age.

Address. _ Apt.

AFFILIATED WITH

De VRY 7eckwuical. INSTITUTE
CHICAGO 14, [LLINO!IS
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PROFESSIONAL
AUDIO
EQUIPMENT

BALANCED COMPONENTS / MAXIMIZE PLAYBACK PERFORMANCE

PICKERING CARTRIDGES ...

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

MODEL 410 AUDIO INPUT SYSTEM ...

is designed ta provide a complete audio control center. Model 410 may be used

in any high quality ployback system. Three input channels are provided—one for
magnetic cortridges and 2 “flat” channels for other audio circuits. A 3-position
equalizer network is built into the magnetic cortridge channel and provides occurate
equolization for LP, AES and 78 rpm recording characteristics. Separate bass and
treble controls are olio provided. These are of the step-type and permit boss and
treble odjustments in 2 db increments. The tone control circuits are intended to
compensote for record characteristics and for listener-environment acovsticol
conditions. They are not intended to compensate for omplifier and/or lovdspeaker
deficiencies. Model 410 is intended for use with the highest quolity professionol type
playback equipment. The output of the Model 410 is fed from a cothoda-follower

circuit and will work into any high quality audio or tine amplifier having a high
impedance input. It may olso be used with a transformer for the purpose of feeding
@ 500 ohm line. Becouse of its flexibility, low noise and low distortion level, it is ideally
suited for bridging and monitoring purposes and for critical listening applications.

MODEL 132 RECORD
COMPENSATOR . ..

is designed to be used in conjunction with a
yfnagnetic cartridge preamplifier such as the
Pickering 230H or any preamplifier which
provides 6 db per ociave bass boost, Six
playback positions are incorporated:
V—European 78 rpm Records
2-Victor 45 rpm and Decca 78 rpm Records
3-No high frequency roll-off,
500 cycle turnover
4-All Capitol Records, new Victor 3314,
Audio Engineering Society Curve
5-Columbia, London and most LP Records
&—To remove the hiss from old noisy records
Precision elements are used in its construction
to give accurate compensation. The 132€ is
inherently a low distortion R-C device.

THE MODEL 190 ARM ...

MODEL 230H EQUALIZER-PREAMPLIFIER ..

is unique in its accuracy of equalization and
frequency response. The intermodulation
distortion is .2 per cent at normal output level.
1t is intended for use with high quality

Is designed primarily for use with microgroove
records. I1ts design has been recognized by
leading audio engineers as that which
incorporates all of the desirable tracking
characteristics. Analysis has shown that for
maximum performance with LP records the
vertical mass of the moving arm element must
be held to a minimum and further, that the arm
must be counterbalanced about the vertical
axls. This permits minimum stylus or tracking
torce and provides maximum record life.

The Mode! 190 Arm embodies these all important
teatures necessary tor proper microgroove
record playbach.

amplifiers having gain and tone controls,
When used with the Pickering Model 132E
record Compensator the 230H is ideal for
radio station and recording studio use and for
applications requiring accurate low noise

and distortion free playbach.

® ¢ 0 06 0 8 06 0 ¢ 0 & 5 0 0 8 0 0
® & &6 8 & 8 9 0 6 9 0 ¢ 0 O 0 0 0 ¢

PICKERING PROFESSIONAL AUDIO EQUIPMENT
74 34
Crerce

o hnie wtto m’/;fﬂ/zv/(' 7

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

@ PICKEBING and company incorporated o Oceanside, L. I., New York

6 RADIO & TELEVISION NEWS
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QRK?

ALWAYS TOPS WITH A

hallicrafters

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

It’s value like this—and more of it dollar-for-dollar in
every price class — that has made Hallicrafters equipment
the unchallenged first choice of the world's most critical

\

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

Hallicrafrers equipment is designed specifically for the
ham o[wcraror—planned to meet his problems— planned
to fit his pocketbook. The measure of Hallicrafters suc-
cess is in the reputation this group of experts extends to
this equipment. You can hear the answer every night of

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

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

Moy, 1953

A Ham's Dream! Model SX71— Conm.
Revr. especially designed for top ham per-
formance. Double conversion, built-in
NBFM limiter stage. 538 k¢ to 35 Mc, 46-
56 Mc in 5 bands. Temp. Comp., voltage
reg. 1 r-f, 2 conversion, 3 i-f stages. Xtal.
filter, 4-pos. selectivity, 1845” x 874" x
12”7 deep. Ship. wt. 51 1bs. 115V, A.C. 11
tubes, reg., rect. $224.50

als QRK—International Q" Signal for—
4> what is my readability?

hallicrafters

Chicago 24, lllinois

World’s Leading
Manufacturer of Precision
Radio and Television

www.americanradiohistorv.com

the year on the air— just listen!

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

Matched Speaker, Medel R46—The
perfect speaker for SW. Includes trans-
former of 500/600-ohtn input. Voice coil
impedance 3.2 ohms. 10” cone. Black fin-
ish. 15" x 1078” x 1073” deep. Only
$19.95
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NEW SMALL VERSATILE

[ ]
P.A. Lavalier
DYNAMIC MICROPHONE
For Chest, Desk or Hand Use

v

-, f@
W A o
Y, t(&’ 'l-":":f"
,/,} . o AW ,” ; o _.:',;'

”.

MODEL 647

FIRST EVER IN
SUCH SMALL SIZE
FOR PUBLIC ADDRESS

Unlike any lapel microphone, the
+647” offers full-range E-V dynamic
microphone quality, ruggedness and
performance characteristics for in-
door and outdoor use. Response 60-
13.000 cps, specially compensated
for chest resonance. Qutput —57 db.

Only 4” x 17, the 647" can be
worn around the neck, or used
in the hand, on a desk or on a
boom. When suspended from
the neck, a unique clip
provides secure Support—
#  frees the user’s hands for
gestures and demon-
strations, permits him to
move around.

4 “% Exclusive E-V Acoustalloy
s diaphragm is virtually
indestructible. Acoustically-
h treated grille minimizes
effects of wind and breath
" blasts. Supplicd complete
- with combination neck cord and
tie clig for microphone, belt clip for
cable, rubber desk stand and I8 ft. cable.
Available in Low or Hi-Z.
Model 647, List Price, $80.00
Net, $48.00

See your E-V Distributor
or Send for Bulletin 201

EleilthoYorce

410 CARROL, ST. * BUCHANAN, MICHIGAN
Expoct: 13 E, 40th 51., New York 16, U. §. A, Cables: Arlob

\0 BY THE EDITOR

THE QUEST FOR REALISM

MAI\Z strives continuously to give
greater realism and depth to sight
and sound. The physicist and the en-
gineer continually are seeking hetter
ways and means to give us “third di-
mensional’” aural and visual transmis-
sion and reproduction.

The motion picture industry, faced
with TV competition, has developed
several systems including Cinerama
and Cinemascope. The two are dis-
tinguished as three-dimension illusion
(Cinerama) and wide-screen process
(Cinemascope). Both systems provide
an “illusion” 1o both sight and sound
and both have contributed a new con-
cept of entertainment via film.

Of equal importance is the latest
contribution to the broadecast industry
announced recently by Columbia Uni-
versity—the perfection of a system of
multiplex radio transmission.

It now appears, more than ever be-
fore, that FM will eventually replace
AM for broadeast communications. It
rakes no crystal-gazer to foresee the
far-reaching effects on the methods
of transmitting intelligence of all
kinds over multiplex FM systems.

To Dr. Edwin H. Armstrong (father
of FM) and John H. Bose, must be
given new recognition for this signifi-
cant achievement and further develop-
ment of the FM system. Basically, the
new system doubles (perhaps more)
the effective function of the FM
transmitter. For example, an FM
station can transmit a musical pro-
gram on one channel and, at the same
time, transmit another program Si-
multaneously on a second channel.

Of particular interest to the serious
listener of “hi-fidelity” is the system'’s
ability to transmit a single program
stereophonically on its two channels.
This technique has been tested suc-
cessfully at Dr. Armstrong's Alpine
FM station at Alpine. N. J.

The transmission of multiple sig-
nals over a common carrier is not
new. The Signal Corps has long used
this technique. Telephone companics
and other communicators are sending
many simultaneous signals over single
channels.

While multiplex operation of FM in
the communications field has been in
practical use for many years, its use
in broadeasting presented many prob-
lems not of importance in the commu-
nications field. In pointing to his new
development Dr. Armstrong stated,
“Because of the extreme high fidelity
requirements of the FM system, the
problem of cross-modulation between
the channecls was not simple as the
intrusion of one channel into the prov-

www americanradiohistorv. com

ince of the other has to be kept below
one part in a million.”

The real significance of the new
system. he added, is, “"that the most
‘Doubting Thomas' will now be
obliged to recognize that FM will pre-
vail as the final aural system. It
would be completely impossible 10
multiplex on any AM system, either
on the standard band or on a very
high frequency band of the same fre-
quency as the FM stations.”

The cost of equipping a transmitter
for multiplex operation is not high
according to the inventor. Transmit-
ters already using Serrasoid modula-
tors which are employed in the new
system are most readily susceptible
to change, he said.

Receiver prices will doubtless fol-
low the course they have always
taken and sets will be produced at
prices to fit everyone’s purse. The
audio enthusiasts, perhaps more than
any other group, would provide a
ready market for multiplex FM tuners
for use with binaural audio systems.

Many of our readers have already
heard binaural reproduction demon-
strated at various Audio Fairs and
shows. The program was transmitted
simultaneously over an AM and an
FM channel. The result {(due to vari-
ations in equalization and other fac-
tors) left much to be desired for a
true binaural facsimile of the program
source. Multiplex FM broadcasting is
certainly the most promising tech-
nique so far developed for providing
binaural service to the music lover as
well as to provide a sterco effect to
mixed sound sources.

Engineers have become increasingly
“binaural-conscious” in recent months

in the audio and film industries.
The record industry recently became
excited over binaural records (two
separate sound tracks on one side).
A new method will contain binaural
sound in one groove on regular LP's.
Many methods are being shown to and
heard by the public. Some are good
others not so good. Some are compli-
cated to the extreme others use
simpler means to create a stereo and
binaural “effect.” Dr. Armstrong's
latest contribution will serve, when
available, to give great impetus to the
recording, transmission, and reproduc-
tion of wide range sound.

It becomes more and more apparent
that the source of sound lies in the
realm of physics, while the effect of
sound is a physiological consideration,
The engineering of sound consists of
controlling the cause so as to produce
the desired effect. . . . . . O. R
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THE ONLY COMPLETE cATALOG FOR
EVERYTHING IN TV, RADIO AND
INDUSTRIAL ELECTRONICS

VR
2
get your 1953 m N

ALLIED

236-PAGE CATALOG

it’s complete
it’s value-packed

THE WORLD’S LARGEST STOCKS

e TV and Radio Parts

e Test Instruments

® Hi-Fi and P.A. Equipment
# Custom TV Chassis

e AM, FM Tuners & Radigs
® Recorders and Supplies

o Amateur Station Gear

e Builders Supplies

® Equipment for Industry

QUICK

EXPERT
SERVICE

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

EASY-PAY TERMS

Take advantage of
ALLIED’s liberal Easy
Payment Plan—Radio’s
best terms—only 109,
down, 12 months to pay
—no interest if you pay
in 60 days. Available on
Hi-Fi and P. A. units,
recorders, TV chassis,
test instruments, Ama-
teur gear, etc.

May, 1953

TV & HI-FI SPECIALISTS

To keep up with devel-
opments in TV and
High-Fidel ty, look to
ALLIED! Count on us for
all thelatest releases and
largest stociis of equip-
ment in these important
fields. If it s anvthing
in Televisicn or High-
Fidelity equ pment—we
have it in siock!

e .
[ ] ALLIED RADIO CORP., Dept. 1-E-3 B
: 833 W. Jackson Blvd., Chicago 7, llinois =
: [J Send FREE 236-Page 1953 aLLIED Catalog. :
2 B
[] NI ORI B S — :
[ | »
n Address B
N B
- B
: City. ... ....... ..Zone... State. ... .. B

| Here's the one authoritative, complete
Buying Guide to Everything in Electronics—packed
with the world’s largest selecticns of quality
equipment at lowest money-saving prices. See

the latest in TV custom chassis,“TV antennas

and accessories; AM and FM tuners and radios;
High-Fidelity Custom Sound components; latest

P.A. Systems and accessories; recorders;

Amateur receivers, transmitters and station gear;
specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of parts,
tubes, tools, books —your choice of the world’s
most complete stocks of quality equipment.

ALLIED gives you every buyinz advantage;
speedy delivery, expert personal help, lowest
prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 ALLIED
Catalog. Keep it handy —and save time and
money. Send for your FREE copy today!

&

ALLIED RADIO

World’s Largest Electronic Supply House

EVERYTHING IN
ELECTRONICS

4
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for the
new 12 volt

RADIART

announces its

auto circuit 6300 series...

an addition

to the full line of

Faster
Starting

The exclusive RADIART de-

sign permits the briefest

possible “Warm-vp” period,

thereby making the RADIART
vibrators practically instan-
taneous starting. This odded
feature means greater per-

formance.

Longer
Life
There's more for your money
in every RADIART vibrotor.
they last langer! Precision
manvfacture, using only the

finest materials, assures long

lasting, trovble-free perform-

‘Wemnt

sa VIBRATORS

Complete

Replacement Line

RADIART has a CORRECT re-
placement vibrator for every
original equipment vibrator.
12 Radiart vibrator types
serve over 89% of all popu-
lor replocements. NOW..THE
NEW 6300 SERIES 1S READY
FOR THE NEW '53 ¢car MOD-
ELS with rodios having 12

Seal-
Vented

Sealed ot the factory to pre-
vent the formotion of an
insulating film an the points
while the vibrator is on the
shelf...the sealed vent avto:
matically opens when put in
vse ta allow the vibrator to

ance. volt circvits. “breothe”.
THE RA DIA R T CORPORATION crLeverano 13, oHIO
VIBRATORS o AUTO AERIALS e TV ANTENNAS o ROTORS o POWER SUPPLIES
10 RADIO & TELEVISION NEWS
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JFD introduces the recvolulionary

first of its Lind!?

e joinrs tico FHEF antennas

one UHE arctenna

. callaeith only ONE down-lead!

—
B X
f e BN

JFD gives vou a direct line to
profits with the amazing new
JeTie coupler. Here's “single

transmission line” reception on
such disparate channels as

4 and 61 —a miracle of
engincering know-how that will
pay off for you in countless
sales, Made with a new silver
printed cireuit for ideal
conductivity, the Jelie is
hermetically scaled in a
tran~parent moisture-resistant,
dust-proof Butvrate caze—ihe
only one of its kind, Light
weight, eazv-to-attach, the
JeTie coupler is the cusy-to-sell
answer to the new LHF and
VHF stations in your territory.

s
LIST PRICE $5.30 /

For more information on the
JED JeTiwe. write to JFD
Manufacturing Companv, Ine.

L
g
quml\l_\'n 4. New York é
Bensonhurst 6-9200 ) <
World’s largest manufacturer of } . / /
TV antennas and accessories — e -

£ .
\ i
3
=]
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e joins two VHEF antennus and

JET VAo JET 283 and now . .

for VHF and UHF antennas

~ e joins one UHF and one VIIF antenna
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We rest our case
on evidence
you can hear

Words can't prove
the performonce
of this superbHigh
Fidelity Tuner.

Neither can witness-

es. When it's time for

o decision, your judgement of

the CRAFTSMEN 10 is based on one

thing: evidence you hear with your ewn

eors. Listen—and the conclusive evi-

dence of incomparable sensitivity and

flexibility will tura your triol into @
lifetime of distinctly better listening.

i"frahsmeﬁm

high fidelity
FM-AM tuner

e Two cathode followers furnish both audio
output and detector output for remote instal-
lations.

e Built-in pre-amplifier, compensated for vari-
able reluctonce pick-ups.

« Avtomatic Frequency Controf entirely elimi-
notes drift, simplifies tuning.

» 5 micravolts sensitivity on both FM and AM.

& 10 ke filter on AM eliminates inter-station
squeal.

® Bass and treble tone controls for boost, cut,
or 20.20,000 cycle flot response.

JUDGE

THE C-500 TOO!
Williamson all-
triode circuit—
99,997, distor-

tion.free!

high fidelity crttsmei

means distinctly better listening
For informotion, write lo:
The radio CRAFTSMEN, Inc.
Dept. R-5, 4401 N. Ravenswood Ave,,
Chicago 40, L.

Syt R

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE MULTI-MILLION DOLLAR
merger ol ABC. operating 17 stations
(6 AM, 6 FM, and 3 TV outlets) and
a national network of nearly 300, with
the Paramount picture-theater chain,
which a number of experts felt cer-
tain would be delayed indefinitely
after Senator Tobey's blast calling for
an investigation in monopoly control,
instead found itself officially blessed
by the Commission shortly after the
fiery Senator’s demand.

In defending its action, the commu-
nication headmen said that it was no
longer possible to delay a decision,
and the approval was entirely in order
now in the public interest.

The ruling, appearing in a 200-odd
page bricf, presented one of the most
comprehensive reports cver issued on
many vital phases of TV broadeast-
ing, including the relationship of the
motion-picture indusiry to TV, theater
TV, properties of TV films, and opera-
tional costs.

In a discussion of the use of film,
talent, and story rights on television,
Paramount picture executives noted
that thev have no policy prohibiting
the use of its motion picture film by
teleeasters, and are willing to release
fitlm when the TV industry can pay as
much as picture theaters. At the pres-
ent time, it was disclosed, TV can
only pav a maximum of from 33- to
55-thousand dollars for the rights to
televise films nationally, and na-
tional rights for the average film sell
for from 10- to 20-thousand dollars.
This is hardly enough to support fea-
tures. it was said, for the average
cost of production of about 30 feature
films released by Paramount in the
'51-'52 season was about $1,400,000
cach. excluding the cost of distribu-
tion and advertising. Films which have
been reissued for theater exhibition,
it was said, have produced from
$125.000 to $750,000 in revenue. When
films are scen by the TV audience,
without cost. their value to theaters
is substantially reduced, the bix mo-
guls added. Therefore, until the mone-
tary return from the licensing of films
for TV is comparable to that from
theater exhibition, Puramount said it
cannot afford to release its films for
TV. The return will not be compara-
ble, the brief diselosed, until there are
more TV stations in operation. When
that point has been reached, Para-
mount noted that it intends to make

www.americanradiohistorv.com

its Iibrary and new films, too, avail-
able for TV, unless they decide to
make special TV pictures,

In addition to the difficulty arvising
from television’s inability to bay as
much for feature film as theaters,
there arc a number of legal and other
problems which must be solved prior
to releasing films for TV. Paramount
said that it had many disputes over
its rights to telecast its films with
various guilds and musician unions,
who have demanded additional com-
pensation.

Commenting on theater TV, Para-
mount declared that it intends to ap-
ply on a nation-wide scale for authori-
zation to transmit TV programs to
theaters.

At the time of the hearing, there
were sixty-nine theaters equipped with
theater TV gear. of which ten were
subsidiaries of the picture-theater
chain. These installations were said to
represent a total cost of over $£200,000.
Puramount tlheater execs revealed
that the chain had experimented with
over 100 theater TV events in its
houses, and in each instance suffered
a financial loss.

In a review of the financial plight
of ABC and the need for additional
capitalization, the brief disclosed that
the network had found it necessary to
borrow $2,000.000 during the '51-'32
period. It was also noted that at no
time since the chairman of the net,
Edward Noble, acquired the ABC sys-
tem in '43, has a dividend been paid
or has any salary been drawn, all the
carnings having been plowed back into
station improvements.

In contrast with other networks,
with diversified and in many instances
complementary vesources, ABC said
that it was dependent entirely on
revenues from its radio and TV net-
work operations, including its owned
and operated stations. Because of
the necessity for investing its limited
funds in physical improvements, the
networlk deelared that it was without
other funds needed for the develop-
ment of a program service equal to
that of its competitors. A few years
ago, ABC was unable to hold some of
its top entertainment stars on radio
in competition with CBS, which was
able to offer these leading lights capi-
tal-gains deals.

Under the merger, ABC and Para-
mount theater officers have testified
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Goncord Radio presents the world’s
' most powerful TV antenna!

Guaranteed 10 times more powerful

than stacked 10 element Yagis.

® Receives channel 2-83 from all directions
without a rotor.

® Broadband UHF-VHF and FM, motorless
all direction reception.

® All aluminum flip-out assembly.

Approx. 300 Ohms
The only TV antenna that instantly | "

beams the television set directly to | 1wo of the

the signal without a rotor. This | tour conductors.
antenna brings strong UHF & VHF
signals from all directions to weak
signal areas instantly ... with a flick
of the nine position switch located —

near the television set. 4 Conductor Tubular Wire 10¢ per foot
$8.90 per hundred feet

Mfg. solely by $21 90  d | "“‘;
ALL CHANNEL ANTENNA CORP. T T g

Dealer Price Wired Stacking Harness. A.I.M.—

Four conductor air-dielectric,
tubular, matched impedance
transmission line.

Woodside, N.Y. under license Pat. No's 2,585,670. Automatic. Impedance Matching £
2,609,503. 2,625,655, others pending. ‘

Coupler.

e et e R e T S —

her r |
ONEY BACK GUARANTEE To out-pertorm all 200 | CONCORD RADIO 53 Vesey Strect, New York 7, M. Y. |
M s (using rotor motors) on both UHF and VHF, inc : | Please sendme.. erveesneeneee @mount at $36.50 list price. |
Fn'enmk d ten element Yagis, stacked corner and bow-tie | Pleose send me.. ......_.omount at $21.90 dealer net. |
ing stacke bay tonicals, efc. | Deaters order on letterhead. |
reflectors, four bay : | Please send me..... v feet of & condutor tabular ot 104 per foot. |
l Wame — S —
Address. ~ L
b oGy - —Stale = |
* | [ Check Enclosed £ Money Ocder Enclased |
oncor lo | [ €.0.0. enclosed pleose find 25%, of total purchase price . . . check . . . |
| 0 Money Order. |
Please put my name on your **Special Bargain®’ mailing list.
L -
53 Vesey Street, New York 7, N. Y. ® Digby 9-1152 R =y S ‘I
May, 1953 15
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OHMITE

my Kadio
and W,

REPAIR SECRET ?

DEPENDABLE REPLACEMENTS

Because the resistance material in these

Tinv. yes ... but what dependability, rug-

gedness. and stability! And they provide
an extra margin of safety—being rated at
70C rather than 10C. Completely sealed
and insulated by molded plaatie, they meet
all JAN-R-11 requirements . . . are avail-
able in V2, 1, and 2-watt sizes in all RUMA
values.

units is solid-molded—not spraved or painted on—continued use has

praetically no effect on the resistance. Often, the noise-level decreases

with use .. .and they provide exceptionally long, trouble-free scrvice.
Rated at 2 watts, with a good safety factor.

10, and 20-watt sizes.

WRITE FOR
STOCK
CATALOG
OHMITE MFG. CO.

4883 Flournoy St.
Chicago 44, lil.

16

BROWN DEVIL fixed resistors and DIVIDOLIM
adjustable resistors are favorite vitreous-
enameled units! DIVIDOHM resistors are avail-
able in 10 to 200-watt sizes; BROWN DEVILS in 5,

OHMITE

RHEOSTATS * RESISTORS * TAP SWITCHES

BROWN DEVIL® AND DIVIDOHM® RESISTORS

Be Kight With ...
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that there will be no joint buying of
films for theater and television. While
it is contemplated that ABC network
programming will be 350% film, most
of this film will not be motion-picture
feature film, but film made especially
for TV.

In a revealing analysis of the char-
acteristics of motion picture and TV
film, the brief declared that motion
picture feature film represents only
onc type of programming on TV, and
its use is subject to certain limita-
tions and disadvantages. In the first
place, it was noted, a small screen de-
prives the audience of background
values, and certain lighting effects are
unsuited for TV. Then, motion picture
films are produced for a disciplined
and concentrating audience free from
the distractions that occur in many
homes. In addition, the length of mo-
tion picture films and the unevenncss
of their lengths create problems, when
they are fitted irfto the TV program
structure. Finally, it was pointed out,
the length of the feature films pro-
vides problems in securing sponsors,
and in the case of networks, in secur-
ing clearances from stations. Advan-
tages of fitms specially made for tele-
vision are many, in contrast, it was
brought out. They are not limited by
the facilities for production as are
live shows in the studio. The films
can be used by stations at times when
live programs cannot be cleared, and
they can be used for rebroadcast or
multiple showings. In addition, these
films are technically designed for the
TV receivers.

The bhrief noted that there was a
view that the Comimission’s decision
on the merger would eventually per-
mit the motion picture industry to
take over TV. This argument, it was
said, ignores the fact that the opera-
tion of television stations is conducted
pursuant to a statutory licensing plan.
No transfer of a license may be made
without Commnission consent. And this
consent is also required for a renewal
of a license. Both require determina-
tions as to the publie interest. The
fear of domination of television by
motion picture interests, therefore, is
unwarranted, it was emphasized, in
view of the Commission’s continuing
supervision of the growth of televi-
sion.

Madam Commissioner Frieda Hen-
nock did not concur with her FCC
colleagues and entered a seething dis-
sent, which declared that the merger
would not serve in the public interest,
and the officers of the theater group
were not qualified for the new assign-
ment. According to DMiss Hennock,
the . . . “Commission has smashed

. often bevond repair . . . prece-
dents, procedures, and policies which
have carefully been built up over the
vears of its regulatory process. In
areas without established precedent,
the Commission has taken an undue
risk with the future of broadcasting
by permitting the introduction therein
of a new and potentially deleterious

(Continwed on page 133)
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OFFICIAL TV FUSE GUIDE

LITTELFUSE &
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’;.
a7

‘d

)

ADMIRAL TO ARVIN

v

BELMONT TO DEWALD
DUMONT TO EMERSON
EMERSON TO HOFFMAN
JACKSON TO MOTOROLA

MOTOROLA TO SILVERTONE

BOTH NEW - BOTH NEEDED

Littelfuse 1953 Official TV Fuse Guide tells you just what fuse to use—
and when. 94 out of 100 times it's in the new Littelfuse One-Call Kit . . . brought up to
the TV minute with a new fuse assortment. 45 TV fuses, 6 TV snap-on fuse mountings
in a clear plastic hinged-cover bench box—custom-fitted to meet today's needs.
Littelfuse Inc., Des Plaines, IlI.

Burton browne adverlisting
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WOULD YOU RISK ¢T0 CREATE THE CUSTOMER CONFIDENCE

_. THAT MEANS A MORE '
\ PROFITABLE FUTURE
"\ FOR YOU?

= -
-
.-'----
—‘
-

IF the answer is yes, write your Raytheon Tube Distributor right now. Ask him if

you can qualify as a Raytheon Bonded Electronic Technician.

Here’s why:

As a Raytheon Bonded Electronic Technician your repair work is guaranteed for 90

days — a guarantee cash-protected by a bond backed by Continental Casualty

Company. You reccive a registered Bond Certificate, Identification Cards,

Decals, Creed Displays and other sales and shop helps, designed to build your

business by creating customer confidence in you and your shop.

If you can qualify for this complete Raytheon Bonded program

// that is increasing volume and profit for thousands of service
dealers from coast to coast i# costs you nothing. It is Raytheon’s

investment in yoxr future.

~
- el msll‘l

Wy N
% e AT
& il

Lo 10 l_-s, ...FOR SOUND AND SIGHT

RAYTHEON MANUFACTURING COMPANY

RAYTHEQN MAKES ALL THESE: ————— >
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for MINIATURIZED COMPONENTS

MINIATURE AUDIO UNITS...RCOF CASE

MIL Pri. Imp. Sec. 1mp. DC in Response Max. leve!l  List

Application Type Ohms Ohms Pri., MA = 2db. (Cyc.) dbhm Price

Mike, pickup, line to grid TF1A10YY 50,200 CT,500CT* 50,000 0 50-10,000 4+ 5 $16.50
Mike to grid TFLALLYY 82 135,000 50 250-8,000 +21 16.00
Single plate to single grid TF1A15YY 15,000 60,000 0 50-10,000 + 6 13.50

Single plate to single grid, TF1ALSYY 15,000 g 60,000 4 200-10,000 -+14 13.50
DC in Pri.

Single plate to P.P. grids TFLALSYY 15,000 95,000 €7 0 50-10,000 RS 15.50

Singie plate to P.P. grids, TF1A1SYY 15,000 95.000 solit 4 200-10,000 +11 16.00
DC in Pri.

Single or P.P. piates to line TF1A13YY 20,000 CT 150,600 4 200-10,000 +21 16.50
Mixing and matching TF1A16YY 150/600 600 CT 0 50-10,000 + 8 15.50
0
0

RCOF CASE

82/41:1 input to grid TF1AL0YY 150/600 1 meg. 200-3,000 (4db.) 410 16.50
10:1 single plate to single TF1A15YY 10,000 1 meg. 200-3,000 {4db.) +10 15.00
grid

Reactor TF1A20YY 300 Henries-O DC, 50 Henries-3 Ma. DC, 6,000 Ohms 12.00

Mounting .......c..
Screws ...

Unit weight ..............1.

SUBMINIATURE AUDIO UNITS...SM CASE

MIL Pri. Imp. Sec. Imp. oe In Response Max. level List
Application Type Ohms Ohms Pri., MA * 2dh. {Cyc.) dhm Price

Input to grid - TF1A10YY 507 62,500 0 150-10,000 +13  $13.00
Single plate to single grid, TF1A15YY 10,000 90,000 0 300-10,000 +13 13.00
3:1

SM Case Single plate to line TF1A13YY 10,000°°* 200 3 300-10,000 213 13.00

Single plate to low TF1A13YY 30,000 50 1 300-10,000 +15 13.00
impedance
Single plate to low TF1A13YY 100,000 60 .5 300-10,000 + 6 13.00
Impedance
Reactor TF1A20YY 100 Henries-O DC, 50 Henries-1 Ma. DC, 4,400 ohms. 11.00

width ...
Helght

Screw ... -
Unit weight ...

ULTRA-MINIATURE UNITS TO SPECIFICATIONS ONLY

UTC ultra-miniature units are uncased types of extremely small size. They are made to customers’ specifications
only, and represent the smallest production transtormers in the world. The overall dimensions are Y2 x ¥ x 7/”
_..Weight approximately .2 ounces. Typical special units of this size are noted below:

Type K-16949 100,000 ohms to 100 ohms...6 MW ... 100 to 5,000 cycles.

Type M-14878 20,000 ohms (1 Ma. DC) to 35 ohms ... 6 MW ... 300 to 5,000 cycles.

Type M-14879 6 ohms to 10,000 ohms...6 MW ...300 to 5,000 cycles.

Type M-14880 20,000 ohms ([} Ma DY to 3.000 ahms 6 MW . 300 to 5.000 cycles.

Type M-14881 25,000 ohms (.5 Ma. DC) to 1,000 ohms...6 MW...300 to 5,LLU cycles.

* 200 ohm termination can be used tor 150 ohms of 250 ohms, 500 ohm termination can be used for 600 ohms.

** can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ohm saource,
secondary impedance becomes 250,000 ohms .. . loaded response is -4 db. at 300 cycles.

sescan be used for 500 ohm load . . . 25,000 ohm primary impedance .. . 1.5 Ma. DE.

150 VARICK STREET . NEW YORK 13, N Y.

EXPORY DIVISION: 13 EAST 40th STREET, NEW YOR - Y ABLES: "“*ARLAB"’



www.americanradiohistory.com
www.americanradiohistory.com

HE LARGE amount of interest fo-

cused upon the transistor during the

past several years has overshadowed
the research program which has been
carried out very actively in the field of
ceramic condensers. To most engineers,
the familiar ceramic is obtainable from
parts supply houses and is useful in
modern circuitry. But the nonlinear
ceramic condenser, possessing unusual
characteristics and utilized in new and
diverse applications—including condens-
er amplifiers, is largely unknown. This
article will attempt to synthesize data
on ceramic condensers which have al-
ready been made publie, discuss some
unusual circuit applications, and make
suggestions for experiments which can
be carried out in the average laboratory.

History of Ceramics

The original research which led to the
use of ceramics as dielectries was under-
taken by German scientists soon after
the year 1900. For the most part, con-
densers had been utilizing mica or glass
as dielectrics, and Europe had no domes-
tic source of mica. Ceramies were con-
sidered as a substitute, but many long
years of research were required before
a material was evolved, consisting
chiefly of titanium in combination with
oxygen, that resulted in dielectrics
which could be produced stably and in
quantities. At first these ceramics were
used chiefly in European industries, the
United States having little interest in
them due to the easily available sup-
plies of mica. However, ceramic dielec-
tries in certain forms were found to
have a very useful property: a linear
change in capacitance vs. temperature
over a wide temperature range. This,
plus other useful characteristics such
as high dielectric constants, high break-
down voltage and high current capabil-
ities, accelerated American interest. Do-
mestic supplies of raw materials were
found which were not only adequate
but in some ways superior to European
materials. At first condensers were pro-
duced which controlled temperature co-
efficients, such components seeing great
usage during World War II and after-
wards. The low-loss factor of these
ceramic dielectrics at very high fre-
quencies and the growing shortage of
mica increased the need for ceramics
until they became a standard item,
available in many forms and at low cost.

Present Availability

At present most major condenser
manufacturers offer a line of ceramics
for many uses. In looking through the
catalog of a large radio supply house,
a variety of types may be found. These
fall into various categories, such as
temperature-compensated types, high
voltage types, trimmer condensers and
miniature styles such as buttons, feed

MAY, 1953

TUBULAR TYPE
4200 pufd.

TUBULAR

24 pptd.
500 w.v.0.C.

FEED THRU TYPE |
50 pptd
2000 w.v.0.C.

TYPE

Fig. 1. Actual sizes of
three standard varieties
of ceramic condensers.

300 w.v.D.C.

NONLINEAR CONDENSERS

Y

LCDR. B. G. LEWIS, USNR
U. S. Naval Air Station

Ceramics with high dielectric constants dependent on

temperature and applied voltage have many applications.

throughs, dises, standeffs and tubulars.
To provide a comparison with the non-
linear condensers, three such standard
varieties are shown {(actual size) in
Fig. 1.

The number of ceramics listed in a
radio supply house catalog or in the
“Radio Master” catalog is relatively
small, searcely reflecting the thousands
of types available to industry and to the
armed forces. It is interesting to note
that a wide range of temperature coeffi-
cients is available. Most coefficients are
negative, the total capacitance decreas-
ing as the temperature rises. A common
item is the familiar N750 ceramic. Here,
the “N’ denotes the negative coefficient
and the “750"" indicates that for a change
in temperature of 1°C the capacitance
will change by a factor of 750 to 1,000,-
000. Thus, a 50° change in temperature
will result in an approximately 3.7%
over-all change in the condenser’s capac-
ity. A “P” in front of the numerical
designation denotes a positive tempera-
ture coefficient, while the familiar
“NPO” has a zero coefficient.

Units with temperature coefficients of
from P100 to N2500 are commercially
available. The temperature coefficient of
a ceramic dielectric is varied by blend-
ing the basic titanium dioxide (T40:)
with varying amounts of other metallic
oxides. The dielectric constant varies
with the blend, increasing with the tem-

wwWw americanradiohistorv com

RADIO-ELECTRONIC ENGINEERING

perature coefficient of capacitance. For
instance, an N2500 ceramic has a K of
300 whereas the N150 condenser has a
K of 28. Inasmuch as the K is propor-
tional to the capacitance-per-unit size,
the ceramic condenser with the highest
temperature coefficient will have the
smallest physical dimensions for a given
capacity. The range over which these
temperature-compensated condensers ex-
hibit a good linear characteristic is gen-
erally restricted to temperatures be-
tween —60° C and +85° C. At higher
temperatures, they exhibit tendencies
towards easy voltage breakdown, in-
creased power factor and lower insula-
tion resistance.

Semiconductor Properties

Experiments have established that
titanium dioxide becomes an electronic
semiconductor at about 600°C. Al
though this effect takes place under
special conditions, it may be of impor-
tance. Germanium, another electronic
semiconductor which is used in the
manufacture of transistors, exhibits its
useful properties at room temperature
ranges. These properties of germanium
were known for many years before
sufficient research took place to make
them useful. It might follow, therefore,
that compounds of Ti0, will become
transistors of the future, constructed
to operate at very high temperatures.
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CAPAGITY=.001pfd.
250 W.v.D.G.
k23300

GAPACITY=.0I pte.
250 W.V.D.C.

K2e6000

Fig. 2. Two very high K nonlinear con-
densers are shown in their actual sizes.

A comparison of the K values of the
temperature-compensated ceramics
with other standard dielectrics is shown
in Table 1. Obviously, the use of the
N2500 ceramic results in a condenser
having very small size-per-unit capaci-
tance. Although 300 is a high value for
K by ordinary standards, units have
been developed and are in production
whose K values extend higher than
6000. Development of the very high K
condensers was based upon the dis-
covery, in 1942, that barium and stron-
tium titanates exhibited high K’s which
fluctuated widely with variations in
external parameters. An extensive re-
search program has been carried on
throughout the intervening years, both
in the United States and abroad, which
has borne fruitful results.

In addition to exhibiting extremely
high dielectric constants which change
with temperature, the K—and conse-
quently, the capacitance—varies with
the amount of d.c. potential applied
across the condenser plates. A varia-
tion of capacity with bias by a factor
of about five is possible under certain
conditions, the change being linear over
a limited voltage range. As will be dis-

Fig. 3. Effect of temperqgture on capdc-
ity at zero d.c. bias for two materials.

cussed later, this property enables such
condensers to be used as amplifying
devices.

Piezoelectric Effects

Another field of application for the
barium and strontium titanates was
opened up when it was discovered that
they exhibit piezoelectric effects, i.e.,
produce voltages when subjected to
pressure or vibration and vibrate me-
chanically when subjected to electric
potential. Although piezoelectric mate-
rials such as quartz, tourmaline, am-
monium phosphate and Rochelle salts
have long been available, the ceramics
possess definite advantages which make
them valuable in many fields of applica-
tion. These advantages are as follows:
1. The high K (1200) of the polycrys-

talline barium titanate causes the
slab used as the piezoelectric ele-
ment to possess a high capacitance,
which lowers its internal impedance.
Loading the element thus becomes
simple, inasmuch as cable and stray
capacitance in the circuit have little
effect. In other piezoelectric mate-
rials, the much lower dielectric con-
stants result in higher input imped-
ances and difficulty is sometimes en-
countered in coupling, especially
where a long cable must be used
between the pickup element and the

amplifier. (K for quartz is 4.5, K

for X-cut Rochelle salts is 200).
2. Effect of temperature and humidity

upon the ceramic is negligible, pro-
vided that the temperature does not
exceed 120° C. Although the Ro-
chelle salts, which are commonly
used as piezoelectric elements in
microphones and phonograph pick-
ups, possess a higher sensitivity
than the ceramic, they melt when
raised to 55° C and must be guarded
against moisture absorption. Men
who work outdoors in the sun with
public address equipment use the
dynamic rather than ‘the Rochelle
salt form of microphone.

3. The ceramic piezoelectric element
may be fabricated into whatever
shape is desired. In the case of the
other materials mentioned, specific
cuts along certain crystal axes are
required for proper operation.

These advantages have already re-
sulted in the wide usage of piezoelectric

the field of scientific instrumentation,
these elements are found in accelerom-
eters, producing output voltages cor-
responding to the acceleration to which
the elements are subjected. They are
adaptable to such diverse operations as
guided missile performance tests and
vibration studies. The major advantage
that the barium titanate element has
over other piezoelectric materials in
this application lies in the extremely
wide range of measurement possible,
whereby a range of about 0.02G to
600G (ratio of 30,000 to 1) can be
covered with one ceramic element.

Other uses for piezoelectric ceramics
are currently under development, some
having already reached the production
stage. Barium titanate has been found
practical for the driver element of a
tweeter speaker. Uses in seismographic
applications, measurements of ultra-
sonic vibrations in liquids, ultrasonic
thickness gauges, acoustic delay lines
and pressure gauges for industrial
and medical applications have all been
proven feasible.

Ferroelectric Effects

Another unusual effect exhibited by
the barium titanates and associated
compounds is ferroelectric behavior.
Crystals which show piezoelectric ef-
fects, such as Rochelle salts, usually
exhibit ferroelectric effects which are
indicated by spontaneous polarization
over various ranges of temperatures
not always in the roem temperature
range. Ferroelectric crystals also show
hysteresis losses and will exhibit a
hysteresis curve similar to that pro-
duced by magnetic material. The fer-
roelectric effects are limited to certain
extremes of temperature, known as the
Curie points. Piezoelectric effects are
limited to the same extremes of tem-
perature. The polycrystalline barium
titanate ceramic has a pronounced
Curie point at 120° C, above which
temperature both piezoelectric and fer-
roelectric effects cease; however, it is
still a perfectly good dielectric in that
region. The Curie point is characterized
by a rise of the dielectric constant to
a very high value and it is this factor
which is utilized to produce the very
high K condensers.

T | T . : Table 1. Values of K for nine materials.
E ooiel—— CUR_IE;_ | '_'__'m U';lT” ceramics, even though such ceramics
E CIPONT Y e ‘001 UNIT were not discovered until 1946. Phono- Dielectric K
di! QOOSH T 1"'.:"'1' ! | graph pickups using E'Lect-ro-Voice Mica T
&5 cocesfodilia \ |- o] Models 40 and 46-T, Astatic Models Isolantite 8
o e [+ \“'}_Eg&%m| GC-J and GC-AG-J and Shure Models Polystyrene 9.3
2 * ooonsf 1/ A WC31AR, WC24, WC24-T and WC36-B Rubber of
g z A all have cartridges with ceramic ele- Glass . 49
g = 00045 ,r """ ! : T—} ments. Astatic Model JT30C crystal N2500 Ceramic 300
a3 8_00025 \ | microphone has a ceramic element, is P100 ” | 23
§ HH 15 unaffected by heat or moisture, and is N330 " 38
% .00008 et 5!, nc|>o T cheaper than the corresponding JT30 NPO » 17
(-} TEMPERATURE , DEGREES C. (+) Rochelle salt element microphone. In
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Figure 2 illustrates the extremely
small size of two very high K nonlinear
condensers. Note the large relative size
of the 1200-ppfd. condenser of Fig. 1
as compared with the tiny 1000-zpfd.
unit of Fig. 2. The manufacturer of
the very high K units is the Glenco
Corporation. Data available indicates
that the dielectric constant is varied
by blending zireonium, calcium, mag-
nesium and strontium into the barium
titanate. The curves of capacitance vs.
temperature for the two condensers
shown are sketched in Fig. 3. Note that
in both condensers the capacitance fluc-
tuates widely with temperature, the
K—=6000 dielectric having the sharper
peak. These peaks are at the Curie
temperature, which has been shifted
downward from the 120° C point pos-
sessed by the pure barium titanate
crystal. By moving this Curie point
downward to the room temperature re-
gion, the very high K condensers can
normally be operated at the point of
highest dielectric constant and will dis-
play the large negative temperature
coefficient shown; also, they can be
operated in the region of no ferroelec-
tric or piezoelectric effect, those effects
occurring at temperatures below the
room temperature range. Thus, the
hysteresis loss factor vanishes, the
power factor is lowered, and the pos-
sibility of producing an internally
generated voltage when subjected to
shock or vibration is eliminated.

An outstanding use for the nonlinear
condenser is in the field of miniature
equipment. Hearing aids are utilizing
high K ceramics and it is easy to im-
agine their wide application in the field
of guided missiles, where size and
weight constitute factors of great im-
portance. Inasmuch as the capacitance
of the K=6000 condenser shown may
change by a factor of 2:1 over a range
of 40° C, the rated capacitance is usu-
ally stated as a guaranteed minimum
value (GMV). This is generally
measured at 25° C with 5 volts r.m.s.
at 1000 cps applied across the con-
denser. No d.c. bias is used when meas-
uring the GMV because the capacitance
changes with the bias. A tolerance of
—09%, 4+ 60% is usually specified for the
the I{=3300 condenser; —0%, + 100%
for the K—=6000 condenser. Caution must
be exercised in selecting one of these
condensers for an application where a
certain minimum value is mandatory.
If requirements call for a minimum at
all temperatures between two known
extremes and a d.c. operating voltage
is specified, the GMV value becomes
meaningless and curves showing capac-
itance vs. temperature for the partic-
ular dielectric and d.c. bias used must

operate without malfunction to a point
beyond 300 mc. At higher frequencies,
the value of K drops. At frequencies
greater than 750 mec., the power factor
increases rapidly and the condenser be-
comes relatively useless.

Figure 4B qualitatively sketches the
shape of the capacitance vs. d.c. volt-
age applied across the condenser curve
as obtained with the K=3300 dielectric,
which is used in the .001-gfd. unit
shown in Fig. 2. The slope of the curve
not only depends upon the d.c. voltage
impressed, but alse on the amount of
a.c. voltage which may be superimposed
upon the d.c. The a.c. is generally nec-
essary in order to obtain measurements
of the capacitance, and for the partic-
ular curve plotted is assumed to be held
at some constant value. Temperature
is also held constant. Note that a wide
range of capacity change is possible
with variation in d.c. voltage and that
the slope of the curve is negative.

Before discussing the use of these
condensers as amplifiers and modulat-
ing devices, two other properties might
be mentioned. One is the exponential
decay of capacitance over a long period
of time if the very high K condenser
is heated to above 200° C and rapidly
cooled to the region of room tempera-
ture; the capacitance will rise to a
value 15-20% higher than its rating
and then take several days to drop
back to the original value. The other
factor is the time required for one of
these condensers to reach its full charge,
this being longer than the time required
for a conventional capacitor of the same
size being charged through the same
impedance to reach its full charge. Al-
though the reader may feel that the
various odd attributes of these high K
dielectrics are troublesome, the fact is
that they suggest applications which
are new for condensers and which are
already proving to be of great value.

Frequency Modulation

One such application. suggested by
the variation of capacitance with d.c.
bias, is the use of a nonlinear condenser
as the modulating device in a fre-
quency-modulated oscillator.

D =
© £

i B
§ N § c§
‘;: E ?—5 —_E o
5 Hr, BE B
s g B g
g 4 Ed
£ Y5 Efs Y5

FREQUENCY (INCREASE —)

{A)
1.0

%

RELATIVE CAPACITANCE
L] L)
%7’
£
§
g
K
3

D.C. BIAS INCREASE —»

LB

Fig. 4. (A) Tank circuit relationships of
Fig. 5B. (B) Capacitomce vs. d.c. bias
curve for K — 3300 dielectric material.

In Fig. 5A, L, and C, normally consti-
tute the tank of the oscillator. C:, the
high K ceramic, is inserted in series
with C.. The modulating voltage is im-
pressed in series with C. and causes its
capacitance to vary in accordance with
the intelligence. This changes the effec-
tive resonant frequency of the tank and
provides frequency modulation. Using
the K=3300 dielectric, an over-all varia-
tion of about 2.5 me. from a base fre-
quency of 100 me. can be obtained when
the applied bias is varied by approxi-
mately 60 volts. It may be necessary to
impress a fixed d.c. bias on the circuit
to keep the nonlinear condenser operat-
ing on the linear portion of the voltage
vs. capacitance curve (see Fig. 4B).

Condenser Amplifiers

Various schemes for the utilization
of nonlinear condensers as amplifiers
have been proposed and are feasible.
As in the case of the modulation device

{Continued on page 24)

Fig. 5. {A) Noniinear condenser as a modulating device. (B) Condenser amplifier.
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be consulted before the proper con- = e
denser can be selected. D.C BIAS

These very high K condensers will L )
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Fig. 1. Making a fail-
ure-prediction tesi on
a military radio re-
ceiver (left} a1 NBS.

PREDIGTION OF
ELECTRONIC

FAILURES

By
J. H. MUNCY
Natlonal Bureau of Standards

proach to the problem of insuring

higher reliability of electronic equip-
ment is being investigated at the Na-
tional Bureau of Standards. With prom-
ising results, the Bureau is studying the
feasibility of detecting incipient fail-
ures of equipment long before they af-
fect over-all performance. The ability
to make quick and easy failure-predie-
tion checks with unskilled personnel is
the goal of the NBS work, conducted
under the sponsorship of the Office of
Naval Research. A technique has been
evolved experimentally in which a main-
tenance man simply plugs a portable
failure-prediction unit into the slightly
modified equipment to be checked and
turns a multipoint selector switch; a
red light flashes on to identify stages or
components that have deteriorated be-
low safe levels and have become pro-
spective causes of equipment failure. In
accelerated-aging experiments on a
military radio receiver, the Bureau has
been able to predict most failures many
hours before they occur.

As applications of radio and elec-
tronic equipment continue to increase
in extent and importance, problems of
maintenance and reliability become in-
creasingly serious. This is particularly
true of military electronic equipment.
In addition to its importance for mili-
tary communications, electronic equip-
ment is relied on more and more by the
armed forces for radar detection of
aireraft and vessels, for the automatic
aiming, firing, and detonating of weap-

A RELATIVELY unexplored ap-

6 RADIO-ELECTRONIC

Routine checks of such factors as transconductance

and leakage can aid in detecting incipient failures.

ons and missiles, and for numerous
instrumentation and control applica-
tions. The inevitable complexity of
much of this equipment increases the
danger that failures of components will
cause failures of essential equipment
at critical times. Although much prog-
ress has been made toward better
electronic dependability, particularly
through improved-quality components,
the dependability of present-day elec-
tronic equipment still leaves much to
be desired. In some large and highly
specialized electronic installations, such
as the Whirlwind computer, valuable
means for automatically detecting mar-
ginal stages have been built into the
equipment. Until now, however, very
little study seems to have been made of
the practical possibility of detecting
incipient failures by means of simple
routine checks using portable test equip-
ment.

The magnitude of the problem of at-

Fig. 2. Curve represeniative of the
change in performance level with serv-
ice lile of an electronic component.
A curve of this type s applicable to
many types of components—tiubes, re-
sistors, capacilors, or complete sub-
assemblies. After some performance fluc-
tuations. either upward or downward.
the component gradually deteriorates
until it reaches the failure level

DESIGN  LMTS

DETECTION LEVEL

FALURE  CEVEL e

PERFORMANCE.

+ A
LIFE PREDICTION
PONT END  PONT

-
MUOMUM  PREDCTION PEROS
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taining satisfactory reliability in mili-
tary electronic equipment is suggested
by the fact that some large bombers now
use about 2000 vacuum tubes. It has
been estimated that the average home
television receiver, with about 20 tubes,
has an average of one tube failure for
every 1200 hours of operation; if a
plane with 2000 tubes had the same rate
of failure, there would be one failure
every 12 hours. Yet failure probabili-
ties are increased in the plane because
environmental conditions are much
more severe.

Failure of electronic equipment to
function properly may be caused either
by sudden or by gradual failure of a
tube or other component. Although im-
provement of quality seems to be the
only way to reduce sudden failures of
components, surveys have indicated that
at least half of all equipment failures
are produced by gradual failures of
components. The NBS work has been
concerned with practical means of spot-
ting these gradual failures before the
equipment becomes inoperative.

In multistage equipment, it is gener-
ally impossible to detect such incipient
failures by input-output performance
measurements. This is because the tol-
erances of an over-all measurement will
usually mask the performance decrease
of one stage that may precede failure
in that stage. Daily variations in meas-
ured gain of a typical piece of equip-
ment are greater than the change
caused by the gradual deterioration of
one tube in one stage; as the tube con-
tinues to deteriorate, the time at which
impairment of over-all performance
becomes detectable may practically co-
incide with the time at which over-all
failure occurs. Successful failure pre-
diction therefore requires that the con-
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L )


www.americanradiohistory.com
www.americanradiohistory.com

dition of each important stage or small
group of stages be established individu-
ally.

The designer of electronic equipment
must allow certain design tolerances
for the performance of any type of
component, whether tube, resistor, ca-
pacitor, or complete subassembly. Com-
ponent performance may vary both
positively and negatively with time, and
the designer must allow for these drifts
as well as for initial spread. In equip-
ment designed for reasonably long life,
a component can gradually deteriorate
a great deal before it reaches the level
of minimum acceptable performance
(the failure level). It is the gradual
nature of this deterioration that gives
rise to the possibility of predicting fail-
ures far in advance.

Tube failures are by far the most
common cause of electronic equipment
failure, and the experimental NBS
failure-prediction system depends pri-
marily on sensing decrease in tube
transconductance of critical stages.
This is done by operating the tube as a
resistance-coupled amplifier, applying
a 3000-cycle signal, and sensing whether
the voltage gain has fallen below a pre-
determined limit. This test also detects
changes in components other than the
tube if the changes are such as to
affect the gain of the stage. In addition,
provision is made for checking capaci-
tors for leakage, and for voltage and
current measurements, although in the
equipment studied practically all the
failures have been tube failures de-
tectable by the voltage-gain check.

The military receiver selected for
experimentation at NBS, an 18-stage
guard-channel receiver, required only
slight medification to adapt it to the
failure-prediction system. Circuits were
first examined for sensitivity to weak
and gassy tubes. The sensitive stages
were those of the r.f. amplifier, first
mixer, high i.f. amplifier, second mixer,
two stages of low if., two crystal os-
cillators, and two stages of frequency
multipliers. Insensitive stages were
those of signal and a.v.c. detectors,
audio and a.v.c. amplifiers, series and
shunt noise limiters, and a.v.c. gate.
Wiring was modified sufficiently to per-
mit checks on the ten sensitive stages.
Changes consisted chiefly of provision
for breaking grid and plate return
leads to permit insertion of audio signal
and measurement of gain. Necessary
connections were made to a multipoint
connector into which the plug from the
failure-prediction unit could be inserted.
Circuit changes entailed the use of only
about 7.5 per cent additional compo-
nents, mostly capacitors and r.f. chokes;
wiring and parts were all fitted without
difficulty into available space in the re-
ceiver,
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The experimental NBS prediction test
unit includes a 3000-cycle oscillator,
voltage-sensing circuits, a leakage de-
tection circuit, and an alarm light. As
the main selector switch is rotated to
check the gains of the various stages
of the receiver, different predetermined
levels of audio signal are applied to the
grid of each stage. Each input signal is
preadjusted so that the voltage-sensing
circuits will actuate the alarm light if
the gain of the stage has changed by
more than a safe amount. After the
test unit has been plugged into the re-
ceiver, it takes only a few seconds to
rotate the selector switch and discover
any weak stages. This switching could
be speeded up and made automatic by
means of stepping-type switches. A
separate three-position switch on the
test unit permits capacitor-leakage
sensing and voltage-and-current sens-
ing, in addition to the gain sensing. For
field use, the unit could be made quite
compact and portable.

For laboratory evaluation of this
failure-prediction system, 1000-hour ac.
celerated-aging tests were run on six of
the modified receivers at NBS. To ac-
celerate failures, temperatures of com-
ponents were cycled between 10°C and
120°C with a 15-minute total period,
voltages were maintained at 15 per cent
above design wvalues, and switching
transients were simulated by raising
plate voltages periodically to 150 per
cent of normal for one second. Since the
emphasis was upon producing gradual
failures, vibration and shock were not
considered. Prediction checks were made
at five-hour intervals.

A total of 79 tube failures occurred
in the six ll-tube receivers during the
1000-hour test period. Sixty-five of
these failures, or about 80 per cent,
were of a gradual and predictable na-
ture—either low transconductance or
gassiness—while the other 14 were
caused by unpredictable open heaters
(seven) and shorts (seven). The fact
that other tube-failure analysis studies
have shown only about 60 per cent of
failures to be gradual is probably at-
tributable largely to the presence of
vibration and shock. Six of the 14 opens

Fig. 4. Setup for experimentally pre-
dicting {ailures of components In a
military receiver. The r.f. oscillator
shown at the left is not an integral
part of the failure-prediction method.
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STAGE v-801
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Fig. 3. Actual measurements of gradually
decreasing test voltage. corresponding
to gradually decreasing gain., for one
amplifier stage. Over.all performance
was not measurably affected until the
test voltage had fgllen to litie more
than half its original value: by then
the deteriorating stage was almost ready
to cause a complete recelver failure.

and shorts at the Bureau occurred dur-
ing one 60-hour period during which
heaters and plates were cycled one-
minute-on and one-minute-off; the other
eight were spread over 940 hours.

Fifty-eight of the 65 predictable
tube failures were predicted accurately
many hours before the receiver failed.
Of the seven predictable failures not
successfully predicted, two were in
stages not being checked, four were in
a single stage where parasitic oscilla-
tions interfered with measurement, and
one was masked by the change in value
of an overloaded resistor. Failures of
components other than tubes were neg-
ligible and did not warrant any conclu-
sions as to predictability.

The principles of measurement on
which the NBS failure-prediction work
has been based are not new, and many
better failure-prediction systems can
undoubtedly be devised; yet until now
very little has been done toward devel-
oping practical techniques for semi-
automatic checks to detect incipient
failures. The success of the experimen-
tal work at NBS suggests that provi-
sion for simple failure-prediction rou-
tines for the maintenance of important
electronic equipment deserves the seri-
ous attention of design engirneers.

B

Fig. 5. Block diagram of typleal 14
amplifier stage, showing how grid and
plate leads were broken In order to
make fallure-predicting measurements.
Plug-in connections simplify procedure.
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GERAMIC

VIBRATION

By E. V. CARLSON

Development Engineer, Shure Brothers Inc.

Design of a barium titanate transducer which is

superior in many respects to Rochelle salt units.

known method of converting me-
chanical motion into an electrical
duplicate have been constructed and
used as a means for studying vibration.
The principal methods of conversion
which have held a dominant position in
recent years employ either magnetic
fields or piezoelectric crystals. These
means are used to transform a small
portion of the mechanical energy of a
vibration into electrical energy, which
is readily conveyed to a convenient ob-
servation station or which can later be
made into a permanent record for
study. In the observation of geological
motions, the magnetic field has been
the principal basis for the instrumenta-
tion. Here either a magnetic field is
caused to move in relation to a coil of
wire in which a voltage is induced or an
armature is caused to modulate the
magnetic field linking a pickup coil. On
the other hand, the piezoelectric crystal
has found a widespead usage in the
industrial field.
Several crystal vibration pickups of
a general utility type have been com-
mercially available for many years.
They were designed to utilize a Rochelle
salt crystal piezoelectric element ar-
ranged so as to be sensitive to motion.
Throughout most of their operational

DEVICES utilizing practically every

vibrated. Inside the housing, mounted
on three of its four corners, is a square
Rochelle salt erystal element. This sen-
sitive element is formed by bonding
together two properly oriented slabs
of the active material. When the crystal
is forced into motion at its three sup-
ported corners, inertia acts over the
unsupported portion, tending to distort
it into a “saddle” shape. For purposes
of approximate analysis, the distorting
force can be replaced by a single force
F' acting at the free corner of the crys-
tal. As the crystal is distorted, it may
be seen that in one slab tensions are
produced in the direction of one diago-
nal while compressions are being pro-
duced in the other diagonal. A similar
but opposite condition occurs in the
other slab. The axes of the crystals
have been so arranged that one poten-
tial is developed on the exterior sur-
faces and the opposite potential is
developed at the interface of the slabs.
Electrodes are provided for collecting
these potentials which are made avail-
able externally by a cable passing out
through the housing.

At frequencies reasonably below the

Fig. 1. Variation of capacitance with temper-
ature for barium titanate and Rochelle salt.

- PICKUP*

resonant frequency of the crystal, the
output voltage is directly proportional
to the acceleration. At frequencies well
above the resonant frequency, the out-
put would be proportional to displace-
ment if the secondary modes of vibra-
tion could be sufficiently suppressed.

In practice, useful measurements are

possible up to about one-half octave

below the resonance. To obtain a signal
proportional to velocity or to displace-
ment, an electrical integrator (as
shown in Fig. 3) is useful.

Commercial devices of this type have
in general weighed about one-half
pound and have had their first reso-
nance in the neighborhood of 1500 cps,
with an output impedance equivalent
to the impedance of a 10,000-ssfd. con-
denser, and a sensitivity of about one
volt per G of acceleration.

There are some practical limitations
inherent in these units:

1. The Rochelle salt crystal is not a
rugged chemical combination; it
melts at the rather low temperature
of 130° F; it is deliquescent in at-
mospheres of high humidity; and it
will lose its water of crystallization
in atmospheres of low humidity. Ex-
posure to any one of these three
conditions produces a permanent
deterioration of the sensitive ele-
ment.

2. The electrical capacitance is a
marked function of temperature.
Since the capacity of the erystal and
the capacity of the connecting cable
form a capacitive voltage divider,
the instability of this capacity com-
plicates the application where long
cables are necessary and where ab-
solute measurement is desired.

range, they yield a voltage proportional sor 3. Vibration pickups of this construec-

to the acceleration applied. ~— tion are also sensitive to one compo-
The approximate construction of & i nent of rotational acceleration as

such a transducer is shown in Fig. 4. 2™ well as to a component of transla-

This device is caused to function when g tml:' ’;[;hls cari‘slﬁ?)(: tb:kz;“i):e:]?: ar;-

the motion to be examined is coupled = . :lllic:tioncare

0 : . oy ® 5 o . coMs i senvarase . . .

to the housing so that the entire unit is F| ‘\:‘mﬁ Use of polarized polycrystalline bar-

- . " ium titanate in place of the Rochelle

*Thia article is based on a papér presented at s L =alt as the sensitive element has some
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1. Barium titanate material can with-
stand temperatures in the neighbor-
hood of 200° F without losing its
piezoelectric properties. It is not
permanently damaged by high hu-
midities or even water; however, it
may be temporarily affected by sur-
face leakages and some precautions
are required. It is unaffected by dry
atmospheres.

2. The dielectric constant of barium ti-
tanate, and consequently the electri-
cal impedance, is a function of tem-
perature. The variations are minor
when compared to those found in
Rochelle salt. Figure 1 illustrates
this difference.

3. The principal undesirable charac-
teristic of a barium titanate crystal
is that it will exhibit a sensitivity
nearly 20 db lower than that of
Rochelle salt for a similar resonant
frequency and output impedance.
A vibration pickup utilizing barium

titanite can be similar in construction
to one using Rochelle salt. There is a
need for one fundamental modification
in the construction because of a differ-
ence in the piezoelectric behavior of the
two materials. Whereas in the Rochelle
salt transducer the element was sup-
ported on three corners and the acceler-
ation acted upon the fourth, in the bar-
ium titanate unit the crystal is mounted
at all four corners and the acceleration
acts upon the central portion of the
element.

The ceramic material is isotropic in
the plane of the slabs, which is normal
to the direction of polarization. If it
were compressed along one diagonal
and tensed along the other, as is done in
the Rochelle salt element, the effects
would tend to cancel and there would be
little resultant output voltage. When
the four corners are supported, both di-
agonal directions are treated similarly
and there is mostly tension in one slab

Fig. 3. Schematic diagram of control box and response curves.

at the time that there is mostly com-
pression in the other slab. With this
more symmetrical treatment, rotations
about the center of the element produce
forces which tend to cancel in their
electrical effects, making the unit in-
sensitive to rotation. As the housing is
accelerated, the inertia of the central
portion causes the crystal to distort in
a “dished” fashion.

Many schemes have been devised to
obtain calibration data on vibration
pickups. Several have been used at
Shure Brothers Incorporated; however,
for the last ten years measurements of
sensitivity have been obtained by at-
taching the unit to an electrically driv-
en tuning fork equipped with an eye-
piece to measure the mechanical
displacement. Frequency response data
were secured by mounting the unit on a
crystal actuator together with a test
cell which was resonant well above the
range of frequencies to be explored.

The possibility of using the reciproc-
ity technique has for many years
seemed like a desirable solution to the
calibration problem. The reciprocity
method of calibration is a technique by
which the sensitivity of a transducer
can be determined mainly by electrical
measurements. Necessary equipment
for such measurements is found in
most laboratories, which in itself is a
strong recommendation. This method
has at its roots the reciprocal require-
ment that the transfer impedance from
the electrical terminals to the mechani-
cal terminal be the same as the trans-
fer impedance from the mechanical
terminal to the electrical terminals. If
energy is neither lost nor gained as an
action passes from the electrical to the
mechanical system, or vice versa, the
reciprocity method is likely to apply.
In the case of these piezoelectric ma-
terials, the necessary conditions are suf-
ficiently satisfied. In one form, this type

OSCILLATCOR
TO MOTOR
UNIT =y
ATTENVATOR
TO RECEIVER
UNIT
| | AMPLFIER
L J FILTER
b
| METER
{A)
W "2 %3
INCREMENTAL
MASS

By teered

Fig. 2. Cglibration of vibration
pickups by the reciprocity method.

of calibration involves making three
measurements of electrical transfer im-
pedance and knowing the value of the
mechanical coupling impedance.

The derivation of the mathematics
used in making this type of calibration
has been presented amply in the liter-
ature. For the present purpose, two
equations are sufficient.
20log S, =10logM — 20logw—10logC, +
EIEENER  » . .0 . @

2
(Continued on page 27)

Fig. 4. Inertia-type pickup and approximale equivalent circuit.
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DYNAMIC LOUDNESS CONTROL

UDGING from the continuing flow of
articles on the subject, the design of
compensated volume controls is not
vet a closed field. Still, only half the
story has been told. Although the ex-

By R. S. JOHN, JR.

isting types of controls certainly consti- This new concept calls for frequency compensation

tute an advance toward realism in sound
reproduction, it will be shown that the
basis for the design of all of these con-
trols has been incomplete, so that they
fail to compensate correctly —at the be seen that if the over-all intensityof a
higher loudness levels in particular. A reproduced program is reduced with an
number of recent letters to editors have ordinary volume control by, say, 30 db
attested to this fact in various ways, from the original level, then in order
although part of the dissatisfaction to maintain the same relative loudness
shown is certainly due to improper distribution between frequency ranges
manipulation’. It has been said that as was present originally, the low fre-
judicious use of the loudness control quencies should be reduced in intensity
can greatly increase listening pleasure, by an amount less than 30 db, or the
but something must be wrong when low frequencies must then be boosted. If
“judicious use” frequently consists of the original program level is, say, 80 db
using the decompensation switch. The on the average, then although the 80-db
points which have been overlooked in contour shows a loss of response of
present loudness control design (called the ear at the low and high frequencies,
“static” compensated controls here, for this is entirely natural. Any compensa-
reasons which will be apparent later) tion would be incorrect, either at the
may in some cases contribute to making original performance (other than
a good system sound like & fair juke changing one’s seat), or at the repro-
box. These points will be discussed, and duced program played at the same loud-
the correct basis for design will be pre- ness level, since these are assumed to
sented, illustrated with a simple circuit. be synonymous in effect. Rather, the

It might be well to review briefly the differences between the reproduced and
reasons why compensated controls are original loudness levels should be com-
required in the first place. Referring pensated. Use of the Fletcher-Munson
to the familiar Fletcher-Munson equal contours themselves as design curves,
loudness level contours in Fig. 1, it may rather than the difference curves,

Fig. 1. Equal loudness contours for normal ears. These curves were first published
by Fletcher & Munson in the Journal of the Acoustical Society of America, Oct.. 1933,
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that varies with the instantaneous program level.

roughly corresponds below 1000 cps to
choosing 100 db as the original average
loudness level, a value obviously too
high in any practical case. The plotted
curves in Fig. 2 show these differences,
upon which the design of the present
type of static controls should be based.
It can be seen that no more than about
8 db treble boost is needed for any of
the levels shown, contrary to a number
of present designs. This boost is al-
ready provided by most of the loud-
speaker manufacturers in the form of
increased speaker efficiency in this gen-
eral range. The recent tendency to turn
up the tone controls to maximum boost,
thus producing a saddle-shaped pattern
for “showing off the treble,” “low level
listening,” etc., apparently leaves one’s
ears “saddle-sore” for good reason!
These curves cover all the important
cases for static controls, since a reduc-
tion in level of more than the 40 db
shown will place most of any program
into the background noise of even a
quiet home. The curves presented herein
have been constructed from data given
in Massa, “Acoustic Design Charts,”
and checked against other sources.
Although these difference curves are
shown compared to 80 db as the basic
original loudness level, they will hold
within about 2 db (below 1000 cps) for
all lower levels used as comparison
bases. One need consider what the ac-
tual original level was only when using
the control. Toth® discusses preferred
average original and reproduced loud-
ness levels for music and speech, and
finds that manipulation based on an 80-
db original average level should gener-
ally be most acceptabie. This article
will be most concerned with the levels
above 80 db. These are arbitrarily des-
ignated “high level,” while the levels
below 80 db will be called “low level.”
The curves of Fig. 2 do not tell the
complete story, however, and the result-
ing controls may actually destroy na-
tural balance at certain times during
the program. Strictly, these curves
mean that when the original program
level is instanteneously 80 db, then the

10 RADIO-ELECTRONIC ENGINEERING MAY, 1953
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provision of the bass boosts shown will
enable the average person, listening at
reduced loudness levels, to perceive the
same balance between the various fre-
quencies as was originally apparent.
Now, the full symphony orchestra may
occasionally achieve a dynamic range
of up to 70 db, and while the average
may be 80 db, the instantaneous levels
may vary from approximately 40 to 50
db up to the threshhold of pain, or for
speech from about 40 to 80 db.

Since the instantaneous or short-
time-average level varies for each in-
strument, to produce the shadings and
differences in emphasis which consti-
tute so large a part of the appeal of
music, it is evident that a compensated
control should provide the amount of
boost required at any instantaneous
program level, rather than only at the
over-all average level. Suppose it is
desirable to reduce the loudness of a
reproduced program by 20 db. The com-
pensation indicated in Fig. 2 applies
only when the performers play instan-
taneously at the average level. To con-
tinue the process, all the curves differing
by 20 db at 1000 cps should be sub-
tracted from each other. The curves
shown in Fig. 3 include these results, as
well as those for 10 and 30 db instanta-
neous differences. It should be under-
stood that the contours in Fig. 3 show
the amount of compensation actually
required to maintain strict balance be-
tween the frequencies at all loudness
levels; they include the curves of Fig. 2
as a special case. It may be seen that
as the original loudness instantaneously
increases above 80 db less bass boost is
needed. In fact, when the original level
is 120 db (the threshhold of pain}, a
bass attenuation is needed, as noted in
each of the three sets of curves, in order
to maintain the correct frequency bal-
ance. Fortunately, such a level will
probably be attained only at the seats
preferred by the veriest audiophiles.
The difference curves for original loud-
ness levels less than about 80 db tend
to group together closely, on the other
hand, so that there is no relative dif-
ference between them. Thus, for these
low levels, a fixed boost pattern can be
provided for a given difference in level
from the original level. Such control
is obtained with the present types of
“static” compensated controls.

One of the common complaints against
loudness controls has been that they
may tend to make a system sound
“boomy,” or “muddled,” etc. Although
part of this has been due to improper
manipulation and design of the control,
as mentioned above, it is now apparent
that one of the main reasons for such
effects is undoubtedly contained in the
above facts, i.e., that at the higher level
passages, when the lower frequencies
are louder in any case, the natural bal-
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Fig. 2. Difference contours referred to 80 db as a basic level.

ance is completely destroyed by the com-
pensated control supposedly designed to
restore the balance! This is true be-
cause al] such controls introduce a fized
bass boost pattern, depending on the
setting of the control. When a setting
is chosen, this boost then remains effee-

tive for all instantaneous program lev-
els, both high and low. Such a boost
pattern is correct for the low levels, as
shown, but when the level is high, the
bass — which should be boosted less, if
at all — is much louder than would be
natural.

Fig. 3. Constant difference contours for four reference levels.

T T T T
803 m——— | [ 17 l | I | |
-
N -:‘:::-o"". 10-80 4 —p |
L. 1 120-1%
! 0030 = ,,I
010 0 08 | 40 30
L i120- 10 i I
B st $0 - 40 ! bt &
5
| %o L\\_\_ | |
I~y ! 120=100
it N e
-
1) =80 %0
[ o Y [ — e LT 1T
| M— 1
o ~z008
D g 12015 | e — _I WI"
g i
T o - -1y L] .
T L B
g o
=3 o
a ro— ] ol
2 | )
& -‘1-‘""-\.' T =
S . =0 T -._‘_\_‘.\"-\,' I T =t
o | Hi\-‘ | 1D.q, ___,_..--—"—-""r'r 80.50
Y &
E 12090 ! ~3008 o et |
g - T ' i
3 "E_ | | 1
2 I ~|—r !
e,
# 0, L =
I -‘""-»..

=]

. 15,600

FREQUENCY (CPS)—s

www americanradiohistorv com

RAODIO-ELECTRONIC ENGINEERING

11


www.americanradiohistory.com
www.americanradiohistory.com

1]

r

ORGINAL | REDUCTION —#
LEVEL N LEVEL
08 oe
o B
$01-201 o e .
— 1 L1 NN
o
DO E=10) i e o
5, __'_ P

.ou( :oxl“—-—..___

6 OB/OCTAVE
FOR COMPARISON

|~
an
///\

DYNAMIC COMPENSATION REQUIRED (DB)—*

1ot e T

23

- in

FREQUENCY ICPS)

—_—

Fig. 4. Dynamic compensation required in addition to that
afforded by the socalled siatic type of loudness control.

Since this is an important point, here
is a specific example. Consider only
frequencies of 100 cps and 1000 cps as
a reference. These are played at vari-
ous loudnesses, as perceived by a listener
at the original performance and at a re-
produced program where the level is
reduced by 30 db. From Fig. 2, it can
be seen that a static control should be
designed to provide a 14-db boost at 100
cps under these conditions. Now con-
sider that the instantaneous level at
this frequency varies from 30 up to 120
db. From Fig. 3, it is found that when
the original level falls between 30 and
80 db, the 14-db boost provided is ap-
proximately correct, due to the bunch-
ing of the low level difference curves.

However, when the original level is in-
stantaneously 90 db, only about 11 db
boost is required; at 16¢ db, only 7 db;
at 110 db, only 1 db; and at 120 db,
which probably will seldom be attained,
an attenuation of 3 db is actually re-
quired. Thus, at 110 db original level,
for example, the present static type
controls plainly provide 13 db too much
boost. The bass will sound much too
loud at just the time when these fre-
quencies are already most apparent.
The above discussion has dealt with
the effect in the bass frequencies. A
similar type of effect exists in the treble
as well, but to a much lesser degree. It
is interesting to note, however, that this
effect is just the reverse of that in the

Fig. 5. Average asymptotic dynamic compensation required.
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bass, as shown in Fig. 3, i.e., at the
higher levels a slight boost is needed,
while at the lower levels a slight attenu-
ation is required. It is also interesting
to note that the control designs which
call for much treble boost as well as
bass boost are apt to be balanced only
for lower level bass and higher level
treble, a situation met only occasionally.
For the —30 db difference curves, the
maximum boost required in the treble is
shown to be about 8 db at 120 db loud-
ness level, the maximum attenuation
about 3 db.

It has been shown that while the pres-
ent control designs are a step in the
right direction they may provide unde-
sirable effects at critical times during
the program. The next step is to con-
sider whether some form of dynamic
control can be designed which will more
closely approximate the actual correc-
tion curves of Fig. 3. It would hardly
be worth while, at present, to attempt
to provide the small amount of dynamie
control required for the treble fre-
quencies. Consider then the more im-
portant section for the bass frequencies.
On examining Fig. 3, it may be seen
that below about 200 c¢ps the slope of
the higher level difference curves is ap-
proximately the same as the slope for
the lower levels and, therefore, about
the same as the slope provided in prop-
erly designed static controls. Thus, a
simple system, to be used together with
a static control, might be one which de-
presses the lower frequencies at the
higher levels by introducing a step of
attenuation between variable upper and
lower turnover frequencies. The circuit
thus should introduce a limited bass
rolloff, the amount of rolloff and the
turnover being variable with the pro-
gram level.

Assume that a static compensated
control has been designed from the
curves of Fig. 2. The additional high
level compensation required can be
found by subtracting the boost provided
by this control (Fig. 2) from the boost
required (Fig. 3); the results are shown
in Fig. 4. These contours indicate the
amount of dynamic compensation re-
quired of a dynamic control at the vari-
ous loudness levels. Shown in Fig. 5 is
a set of asymptotic curves derived from
Fig. 4 by fitting the actual curves as
closely as practical with 6 db/octave
asymptotes, which are basically pro-
duced by all single-section RC or RL
networks. The actual curves for these
will fall within quite reasonable limits
of the difference curves of Fig. 4.

Shown in Fig. 6 is a block diagram
of the elements which may be included
in a dynamic control network designed
to be used in conjunction with a static
compensated control as suggested above.
As shown, the original signal must be
fed to a separate amplifier, then recti-
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fied and filtered, and applied to a con-
trol stage which varies the low fre-
quency transmission characteristics of
the main amplifier. It is apparent that
this circuit is somewhat similar to an
automatic volume compressor, and in-
deed the concepts of good design for
such circuits also apply here although
only the lower part of the frequency
spectrum is being controlled in this
case’. The circuit must provide the
dynamic bass rolloff described, and
some provision must be included for
control of the total amount of rolloff,
to correspond to the differences between
the original and chosen reproduced sig-
nal levels.

Fig. 6 suggests that dynamic control
may be obtained using selective feed-
back around an amplifying stage, with
the amount of feedback being controlled
by the plate resistance of a vacuum
tube in the feedback network. In Fig.
7, a circuit is presented which illus-
trates the type of networks required.
The equation for the response of the
feedback network of this circuit has
been derived, and the values shown were
calculated for values of control tube
plate resistance, such as is found with
a 12AU7 or 6SN7 tube, with a low im-
pedance source driving the entire net-
work. The resulting response curves
will be approximately as in Fig. 4 when
the proper signal input level is provided
for the control grid network.

The “range control” potentiometer
shown serves to limit the amount of
control action in accordance with the
curves of Fig. 4 for various reductions
in level from the original level. This
control can be ganged with the static
control shaft, although its resistance
must vary inversely to that of the static
control. The total relative attenuation
possible with the circuit values shown
is about 26 db, which is sufficient for all
but the very highest seldom-attained
original levels. The pentode plate gain
of 33 in the middle frequencies may be
higher than can conveniently be incor-
porated into an existing system, but a
voltage divider can easily be provided,
as shown, to reduce the effective gain to
that required. It is also possible to ar-
range a feedback circuit for providing
the entire range of control required —
the primary low level bass hoost as well
as the high level dynamic attenuation.
Such a eircuit would be more compli-
cated in that about 85-40 db boost
would have to be furnished.

The control grid voltage is obtained
from the low frequency portions of the
original signal, amplified, then rectified
and filtered before being applied to the
control grids. The amplifier tube driv-
ing the rectifier should be capable of
providing high peak currents to charge
the filter capacitor rapidly, but the
resistance load across this capacitor

MAY, 1953

should be chosen to yield a time con-
stant of at least a second. With such
an arrangement, short pulses of sound
—such as drum beats — can be con-
trolled before the signal pulse decays.
The side amplifier should have sufficient
gain to provide about 20 to 25 volts to
the control tube grid when the highest
level passages oceur. Since this highest
level signal voltage will vary for dif-
ferent installations, no specifications
can be made as to the actual components
required for individual cases. However,
an electron-ray tube can be used in the
adjustment of the amplification it it is
set to barely close on the higher peaks.

Although a single-sided circuit would
be less complicated, satisfactory opera-
tion can probably be obtained only with
a push-pull cireuit, if vacuum tubes are
used as the control elements. This is
due to the fact that the control grid
voltage variations will cause transients
to appear at the control plate; the tran-
sients, in turn, will cause thumps if
permitted to appear at the output. This
effect can be reduced somewhat in a
single-sided ‘circuit by driving the feed-
back network with a cathode follower,
and by increasing the “take-effect” time
in the rectifier-filter circuit. However,
the effect is largely eliminated in a
push-pull circuit in which the transients
are cancelled in the primary of the
transformer., A single-sided circuit
might be satisfactory if a different type
of control element were used, such as a
bead thermistor with a separate heater
coil. In this case, the control voltage
transients would not appear, since only
the resistance of the control element
varies. Although thermistors are avail-
able with very low thermal lags, thus
being able to provide rapid control ac-
tion, some difficulty might be encoun-
tered in maintaining control for a sufii-

- AMPLIFIER

| comTaoL
ELEMENT

Fig. 6. Block diagram for negative
feedback dynamic loudness conirol.

cient length of time to avoid distortion
of the harmonic structure of the sound
as well as flutter due to ripple.

Since some of the past objections to
loudness controls have apparently been
caused by improper manipulation, it
might be well to examine the procedure
involved here. One good arrangement
is to gang together the main volume
control, the static loudness control, and
the dynamic range control onto one
shaft. The settings of this control
should be marked 0, -10, -20 db, etc.
In use, the volume control of the pro-
gram source should be set by measure-
ment or estimate to provide a program
level equivalent to the original program
level, whether it be symphony, dance
music, or speech; this involves a knowl-
edge of the preferred average original
level. When this setting has been
achieved, the desired reduction in level
can be set with the dynamic loudness
control. However, the controls will have
to be readjusted for different types of
programs, and even for different types
of performance within the same pro-
gram, just as do the present static type
controls. This is true since in broad-
casting the average level of the entire
program is kept at about the same level.
Thus, speech and light or heavy music

(Continued on page 25)

Fig. 7. Circuit diagram for a suggested dynamic loudness control.
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DIFFERENT APPROACK
ANALOG COMPUTATION'

Fig. 1, Demonstra-
tlion model of the
torsional system
discussed below.

By
€. R. BONNELL

Resoarch Physlcist
Minneapolis-Honeywell Regulator Co.

Electromagnetic torsional integrating analog computers

show promise of having a

HE electromagnetic torsional inte-

grating analog system combines

much of the speed of electronic sys-
tems with the range and accuracy of
mechanical systems. Precision construc-
tion, jewel bearings, low friction tech-
niques, fluid damping, and refined
processes of annealing magnetic metals
permit a low threshold, high resolution,
and very small errors in the mechanical
component. The mechanical component
has low inertia, ne gear trains, no
backlash, and a high frequency re-
sponse.

General Theory
A shaft with a moment of inertia J,

Fig. 2. Schematlc diagram of
demonstrator shown in Fig, 1,

-
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wide range of usefulness.

impeded by a damping torque per unit
angular velocity F, and having load
torques Te(L), when acted upon by in-
put torques T, will have the fellowing
equation of motion:

ST, = (JD* + FD) 6 4+ 2T (L) . (1)

where D = d/dt. Making the load
torques ZT: (L) a function of the angu-
lar displacement 6, a more useful form
of (1) may be written:

ST, = (JD* + FD) 6 4+ ZTx(0) (2)

In general, the torsional type com-
puters are operated dynamically with
no load torques, or they are operated
statically through a balance with the
load torques. Dymamic operation re-
sults in an integration of the input
torques,

The particular equation for integra-
tion is:

ET/D=(JD4+F)¢ (3)

and the particular equation for the
static condition is:

ET.=ZT:(9) . (4)

Basic systems of operation for tor-
sional computers are illustrated in

*This articla is based on a paper that was

presented at the National Electronics Conference
held in Chicago, Sept. 29-Oct, 1, 1962,
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Figs. 3A, 3B and 3C. Figure 3A is a
dynamic integrator. Figure 3B is an
open-loop static computer wherein the
input torques are balanced by an elastic
restraint torque generator. Figure 8C
is a closed-loop static computer having
inherent stability through the feedback
rebalance torques.

The existence of precision linear and
nonlinear torque generators and signal
generators permits a wide range of
mathematical operations in a rebalance
system.

Current analog inputs converted to
linear or nonlinear torque analogs de-
fine the left members of (3) and (4).
Precision synchros of high resolution
together with known data on the load
torques on the shaft define the right
members of (3) and (4).

Operational Formuiae

The torque generators are current
devices. They may be operated on
either alternating or direct current;
but the signal generators are alternat-
ing current devices only. Table 1 is a
tabulation of some of the torque and

Fig. 3. (A) Dynamic integrator.
(B) Open-locp static computer.
(C) Closed-loop static computer.
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Fig. 4. Open-loop multiplication.

8

signal generators and their operational
formulae. The symbols in Table 1 will
be defined as follows: k is a sensitivity
factor, ¢ is a current, « is the current
phase angle, @ is the angular displace-
ment of the shaft, and f is the alternat-
ing frequency of the current involved.

These magnetic devices are composed
of a soft iron stator containing coils on
four poles and a soft iron rotor. In many
instances, a unit consisting of one
stator and one rotor can play a dual
role of a torque and signal generator
simultaneously, thus reducing the size
of a computer package. A torque or
signal generator has the approximate
dimensions of 1.8” in diameter and 0.5”
in thickness.

Performance of o Demonstrator

A demonstration model of a torsional
system was constructed with limited
instrumentation for compactness. This
model, which is shown in Fig. 1, con-
tained magnetic components A4, B, C
and D. The demonstrator can be oper-
ated as either an open- or closed-loop
computer. Figure 2 is a schematic dia-
gram of the system. The equation of
the torques on the shaft in the static
condition is by (4) and Table 1.

Flg. 5. Closed-loop addition.
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katp(ias + T + 1) — kil + kidsd —
kc’d =0 . . 3 (5)

Since the angular displacement ¢ can
be indicated by a voltage e for open-
loop conditions, (5) can be written as:

Katp(tas + ia + ta) — kid® 4+ ki —
kil fisks = .. . (86)

To multiply in the open-loop system,
let 4, = %; = 0 and hold 4, f, %, constant.

ts (Tay + ta+ i) e (7)

The demonstrator produced a curve for
(7) that is slightly translated due to
a small zero signal, and the zero signal
is an additive constant as shown in
Fig. 4.

The double-ended amplifier in the
demonstrator’s feedback loop can oper-
ate to make (i, + i:), normally a fune-
tion of 6, constant. The torque devel-
oped by B then becomes proportional
to (& — %) when ki =k.. A voltmeter
placed across both outputs of the
amplifier gives a voltage V propor-
tional to (% — 4,). The factor i in equa-
tion (5) for closed-loop operation be-
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Fig. 8. Square root of a product

comes zero, and with the double-ended
amplifier in the loop, (5) becomes:

katy (G4 + G+ i) & V& ¢ — i) (8)

Holding %, constant in (8) makes it a
sensitivity factor producing a pure
summation. A curve for summing with
the demonstrator in shown in Pig. 5.
The method of taking the square root
of a product is obvious in (5). Let ¢
and i, equal zero in (5); then the rela-
tionship has the following form:

katp (Tay + fas + f2s) o 4;? (9)

By measuring i, in (9), the square
root of i,(is + fus + 1as) is obtained. A
curve for this square root procedure is
shown in Fig. 6.

If k4i, (im + Tas + i.«u) is held con-
stant and ¢ is set equal to zero, (5) has
the form of a hyperbola.

C = klil’ - kﬂ’f!: (10)
When ki =k: in (10), the equation

www americanradiohistorv com
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Table 1. Operational formulae.

takes the form of an equilateral hyper-
bola with asymptotes 1, = i, = 0. Fig-
ure 7 shows an equilateral hyperbola
defined by the demonstrator by letting
#, vary through a shunt impedance. A
change in %, by the nature of the closed
loop forces a change in i, so that the
torques remain balanced.

The perpendicular distance from the
line x — y = 0 to the point (x,, 3:) is:

o —w) V2 =L . . (11)

It then follows that the perpendicu-
lar distance of the point (4, %) from
the asymptote 4, — 4, = 0 is:
| L | < | 4= | (12)
Fignre 8 is a graph comparing actual
measured distances from Fig. 7 with
computed distances produced by the
demonstrator.

This simple demonstrator will also
square, take the square root of the
difference of two squares, divide, in-
tegrate anmalytic functions and define
some three-dimensional analytic curves.
Other operations with this simple dem-
onstrator are still being evaluated.

Figure 9 is a graph of the response
of an integrator to a small step input.
The integrator is easily balanced for
zero output with zero input. It does

(Continued on page 31)

Fig. 7. Definition of hyperbola.
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POWER
FOR TV TRANSMITTERS

LOVIE L. LEWIS
Engineer, Station WOI.TV

One of the Caterpillar diesel electric
sets generating power for WOI-TV and
FM transmitter at lowa State College.

has reached a high level of efficiency,

it is still undergoing improvement,
often as a result of persistent develop-
ment work by television engineers.

A frequent problem, and one which
will be increasingly considered as new
stations go into operation, is that of
determining the best source of power.
Reliability, of course. is of prime im-
portance, and many station planners
expect to purchase their own power
plants instead of depending on long
transmission lines from frequently
overloaded utility power sources. In
most cases, they will probably choose
diesel-powered generator sets.

AI.T HOUGH television transmission

A solution to problems encountered when utility

power sources are not available or are unreliable.

Examination of the procedures fol-
lowed in the installation and operation
of WOI-TV, at lowa State College, will
provide some insight into the problems
likely to be encountered by engineers
employed in planning and operating
new TV stations.

WOI-TV was established solely by
Jowa State College as an extension
service. During the past two years
grants have been made by the Ford
Foundation for research in the use of
television for eduecational programs.
Some of its programs are given wide
dissemination on TV stations.

During its early history, the station’s
facilities were operated entirely from
its own diesel electric set which pow-
ered all of its facilities independent of
utility power sources. Later the studios
and camera equipment were moved into
Ames, away from the transmitter,
where they were powered by a college-

Studio view of Station WOL-TV at lowa State College, Ames, lowa.

R
iy
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owned power plant located on the
canmpus,

A Caterpiller D13000 60-cycle, self-
regulated diesel electric set delivering
83 kw. at 900 rpm has been serving
the transmitter—located five miles
from the campus—effectively and re-
liably for more than 8000 hours of
operation. The electric set was chosen
because of the susceptibility of power
lines to wind, lightning and ice damage.
The entire station installation was
housed in a building five miles from
Ames. Dependence on power lines would
have enabled storm damage anywhere
on the five-mile stretch of line to knock
the station out.

Some misgivings were felt about fre-
quency control since cameras, studio
and transmission all were to be pow-
ered from the diesel electric set. Also
considered was the necessity for a pre-
cise matching of frequencies between
network power and station power when
network programs were being trans-
mitted. From transmitter specifications,
it was determined that frequency regu-
lation had to be 2% or better and
that some receivers would show a
waver in the picture if the regulation
was not within critical limits. Unfor-
tunately, there was no way of deter-
mining the exact limits.

After the station was placed in
operation, some TV receivers—using
the “high inertia scanning system’”—
indicated frequency variations by dis-
tored pictures; the images showed a
slight “wiggle.” But other type receivers
were not visibly affected. Installation
of an isochronous governor with a
regulation of %% or better removed
the “wiggles.” This change in gover-
nors had an additional advantage in
that the isochronous unit could be op-
erated by remote control. Transmitters
were turned on and off at different

(Continued on page 30)
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A QUESTION FOR ALL ENGINEERS:

Where will you be

10 years from now ?

Will your achievements be recog-
nized ? Will you be associated with
distinguished scientists and engi-
neers? Will your work provide a
challenge for your talent and ability ?
Will your position and income be
founded upon your real merit?

At RCA, you'll find plenty of
““future insurance” . .. and right now
is the time to investigate RCA
opportunities. Because RCA is now
looking for experienced ELECTRONIC,
ComPUTER. ELECTRICAL, MECHANI-
caL, and COMMUNICATIONS ENGI-
NEERS . . . PHYsICISTS . . . METAL-
LURGISTS . . . PHYSICAL CHEMISTS
... CERAMISTS . .. GLASS TECHNOL-
ocists. Whichever your specialty,
there’s a chance of a lifetime for a

career with RCA—world leader in
electronic development, first in radio,
first in recorded music, first in tele-
vision. RCA growth has remained
steady through war and depression
... you'll find positions open today
in many commercial projects, as
well as military lines.

WHY RCA IS A GOOD PLACE
FOR YOU TO WORK

Facilities for creative engineering are top-
notch, Working conditions and associates
stimulate you. Periodic merit reviews help
gou advance in grade and income. Your
amily can enjoy pleasant country or sub-
urban living. RCA encourages growth of
your professional status and recognition.
Company-paid benefits—including life, ac-
cident and hospitalization insurance—in-
crease your feeling of security. You look
forward to retirement through a progressive
program. RCA has a modern tuition refund
plan for advanced study at recognized
universities.

Personal interviews arranged in your city.

Please send a complete resume of your education and experience to:

MR. ROBERT E. McQUISTON, Manager, Specialized Employment Division
Dept. 204E, Radic Corporation of America, 30 Rockefeller Plaza, New York 20, N.Y.

MAY 1953
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Positions Open In

RESEARCH—DEVELOPMENT —
DESIGN— APPLICATION

in any of the following fields:

RADAR - Circuitry - - Antenna Design -Servo Sys-
tems— Information Display  Systems——Gear
Trains- Stable Elements-—Intricate Mechanisma

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

COMMUNICATIONS Microwave - Aviation
Mohile—Specialized Military Syatems

MISSILE GUIDANCE- -Systems Planning a_wd Design

Radar and Fire Control- -Serve Mechanisms
Vibration and Shock Problems

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

TELEVISION DEVELOPMENT- - lteceivers: '['rans-
mitters and Studio Equipment

COMPONENT PARTS- I'ramsformer -Coil-  1lelay
— Capacitor —Switch —Motor— Resistor

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

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

RADIO CORPORATION of AMERICA

www americanradiohistorv.com
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Explodad view omd circuit diagram of the NBS transistor oscillator.

This oscillator has a short-time stability of 3 parts

in 10" and a long-time accuracy of 3 pdurts in 10°.

the improvement of measuring and

calibrating standards, the National
Bureau of Standards has developed a
crystal oscillator that is small, port-
able, dependable, and accurate over
long periods of time. It utilizes a junc-
tion transistor as the source of driving
power for a high-stability quartz crys-
tal unit. All compenents of the circuit,
including the power supply, fit into a
metal tube less than 2” in diameter
and about 7" leng. At an operating
frequency of 100 ke., the long-period
drift in the first model was about 3
parts in 10° per day.

Basic to most work in research, de-
velopment, and engineering is an ac-
curate reference or standard to which
time intervals and frequencies may be
precisely compared. In an attempt to
reach a majority of the investigators
who need these references, the Na-
tional Bureau of Standards maintains
Radio Stations WWYV (Washington,
D.C.) and WWVH (Territory of Ha-

AS PART of a program devoted to

waii), which transmit standard fre-
quencies (2.5, 5, 10, 15, 20 and 26 mec.)
and standard time intervals continuous-
ly, night and day. The frequencies that
are transmitted are accurate to 2 parts
in 10", and constant to better than 1
part in 10° per day.

To obtain the most precise operation
of conventional laboratery-type fre-
quency standards, the signals from
WWYV or WWVH are used in the cal-
thration procedure. The greatest con-
tinuous accuracy is achieved by making
the calibration at those times when the
received standard frequencies are most
efficiently propagated by the ionosphere.
But laboratory-type standards of the
highest stability are expensive to buy
and to operate, and their use has been
generally limited to the larger labora-
tories and research centers. In addi-
tion, these standards normally involve
such auxiliary equipment as lead-acid
batteries, voltage regulators, power
supplies, a multiplicity of components,
and complex temperature controls; they

Basic components inciude transistor (left) and GT-cut quartz crystal unit (right).
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PRECISION
TRANSISTOR
OSCILLATOR

By
PETER G. SULIER

National Burezu of Standards

also require large floor space and highly
trained operating personnel. The use of
transistors in osecillators, counters, am-
plifiers, etc., shows great promise of
making a high-precision frequency
standard and crystal clock available
when needed. With the development of
the transistor oscillator, that part of a
compact, high-precision crystal clock
is now a reality.

The major components of the NBS
transistor oscillator are a type 2517
junction transistor, a high-precision
100-ke. GT-cut quartz crystal unit, and
a long-life mercury cell. The dry cell
supplies power to the whole unit (1.35
volts at 100 microamperes), and has an
active life—under these conditions—of
five or more years.

Two of the requirements that must be
met in developing a high-stability crys-
tal oscillator are constancy of phase
shift in the feedback loop associated
with the erystal and constancy of the
amplitude of oscillation. A constant
phase shift is obtained by using large,
stable “swamping’ capacitors at both
erystal connections and by using highly
stable components in the remainder of
the circvit. Excellent amplitude stabil-
ity is achieved by operating the transis-
tor in such a manner that collector-
voltage limiting is produced.

The transistor is used in the NBS
oscillator in the grounded-emitier con-
nection. It produces an output of 0.8
volt across a tuned circuit connected to
the collector electrode. The tank circuit,
composed of a 350-uufd. capacitor and
a 6-mh. coil, is designed to oscillate at
100 ke.; however, the magnitude of the
voltage is too high to be applied directly
to the crystal unit. Consequently, the
voltage is reduced by means of an
attenuator, which consists of a 40-pufd.
and a 0.01-ufd. capacitor in geries from
the collector electrode to ground. The
driving current (less than 100 micro-
amperes) for the crystal is taken from

(Continued on page 29)
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REDUCE SET-BUILDING COSTS..

oL

with this New Sylvania
Integral Eyelet Socket

You'll speed up radio and television set assembly
and pare down costs with this new Sylvania socket!

The eyelets are actually formed into the saddle. Just
2 simple operations and these sockets are firmly se-
cured to the chassis. You save rivet costs, save time,
and get a sturdy, durable, top-quality job.

Made with 3 types of bases

These new Sylvania sockets are now available with
7-pin, octal, or 9-pin bases. Insulators are either
general-purpose or low-loss phenolic.

For prices and full information about this latest
Sylvania quality part, write today to: Sylvania Elec-
tiic Products Inc., Dept. 3A-3505, 1740 Broadway,
New York 19, N. Y.

MAY, 1953 RADIO-ELECTRONIC

“’BUILT-IN EYELETS SPEED
PRODUCTION...SAVE DOLLARS!"

“ANOTHER
IMPROVED PART
BY SYLVANIA"

MINAN

RADIO « LIGHTING
ELECTRONICS « TELEVISION

In Canada: Sylvania Electric (Canada} itd., University
Tower Bldg., 5t. Catherine St., Montreal, P. Q,

ENGINEERING 19
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ELECTRIC IMPULSE MOTOR

Special features of the “Kasson Vi-
bramotor’—a small electric impulse
motor with variable speeds—include
low speed without gears and pin-point
stoppage the instant current is cut off.
Just announced by General Die and

Stamping Company, this unit is con-
structed entirely of steel with speed
controlled by vernier adjustment.

Model AV, with a variable range of
1-250 rpm, has a net weight of only 1%
pounds. The “Vibramotor” is also avail-
able geared, reducing speed to a range
of %-80 rpm with greatly increased
torque. It is equipped with a 4’ cord and
plug, and operates on 110 volts a.c., 60
cycles only. Further details will be fur-
nished on request to the General Die
and Stamping Co., 262 Mott Street,
New York 12, N. Y.

PULSE FORMING NETWORK
Measuring only 5/16” in diameter

and 1-7/16” in length, the miniature
PFN 7030B pulse forming network re-

cently developed by PCA Electronics,
Ine., has an impedance of 1050 chms

RADIO-ELECTRONIC

and forms a 0.15-microsecond pulse
when used in a suitable cireuit.

The small size of this network plus
two convenient 147 #22 solid copper
tinned leads make mounting easy, espe-
ciallv when used in a miniaturized
cireuit.

For further information on the PFN
7030B pulse forming network, write to
PCA Electronics, Inc., 6368 De Longpre
Avenue, Hollywood 28, Calif.

PLUG-IN CIRCUITS

Packaged plug-in circuits which otfer
ease of electronic circuit design, simpli-
fied development techniques, and rapid
production of highly specialized pulse-
type equipment have been announced by

1

v

~

the Electronic Engineering Company of
Californio. First developed for use by
the armed services, this new series is
now being offered to the electronic and
allied industries in 26 catalog types and
40 secondary versions.

Standard circuits include amplifiers,
flip-flops, multivibrators, squaring cir-
cuits, pulse gates, crystal oscillators,
“and” circuits, “or” circuits, pulse am-
plifiers and many others. Circuit de-
scriptions are available in a brochure
which may be obtained by writing to
Mr. T. E. Coalson, Plug-In Division,
Electronic Engineering Company of
California, 180 South Alvarade Street,
Los Angeles 4, Calif.

TOROID COILS

New Type “P” toroid coils, hermeti-
cally encapsulated in a special tough
plastic compound, have been announced
by Hycor Company, Inc., 11423 Van-
owen Street, North Hollywood, Calif.
These coils will withstand ambient

www americanradiohistorvy com
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temperatures of —55°C to 130°C, 95%
humidity (boiling salt water), and me-
chanical shock.

The small physical size of the new
Type “P” toroid coils makes them ideal

for use in miniature assemblies; they
may also be mounted compactly on a
single screw, Electrical characteristies
are the same as for the older type coils.

CHAIN PULSE AMPLIFIER

Greater bandwidth, fast rise time
without overshoot, and high output volt-
age are among the major features of
the SKI, Model 214B chain pulse ampli-
fier. Fourteen 6AH6 vacuum tubes are
used to obtain the maximum output
voltage of 125 volts over a bandwidth
of 200 cps to 90 mec. This broadband
amplifier has a pulse gain of 30 db and
a rise time of better than 0.006 micro-
seconds. Frequency response is flat
within 1% db from 500 cps to 80 me.

The phase response of the DModel
214B is substantially linear within the

/!

passband, and the power supply is sta-
bilized to prevent fluctuations of gain
due to variations in the signal duty fac-
tor. For further information, write to
Spencer-Kennedy Laboratories, Inc.,
Dept. RT, 186 Massachusetts Avenue,
Cambridge 39, Mass.

SELECTIVITY CONVERTER

The first and only selectivity con-
verter deliberately designed to provide
exact jam-free bandwidths for every
c.w. speech receiving condition has been
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announced by J. L. A. McLaughlin,
P. O. Box 529. La Jolla, Calif. It is a
continucusly variable straight-sided se-
lectivity converter designated as the
Type MCL-50 “8ignal Splitter.”

Type MCL-50 can be used with any
standard AM receiver and requires a
rack-parel space of only 3% ”. It has a
self-contained power supply and audie
amplifier with an output of 18 dbmi/600
ohms. Its continuously variable filters
provide bandwidths from 0.4 kc. to 6.0
ke with 60-db cutoffs of from 500 to
600 eps.

“INCREDUCTOR"

ITaving no moving parts, the Type
65BA1  current-controllable inductor
announced by C. G. S. Laboratories,
Ine., is suitable for wide-range fre-
quency shift or inductance wvariation
between 1 mec. or lower and about 2.5
me. or higher, at zero control current.
A 7:1 variation of frequency is obtain-
able with the 65BA1, and the upper

frequency limit with maximum control
current is approximately 30 me.

Trade-marked “Inereductor,” this
unit has a maximum inductance of 30xh
at zero control current which ean be
reduced to at least 1/50th of this value
by the application of 40-ma. control
current. Its rising @ characteristic vs.
frequency obtained in tuned -circuits
tends to reduce bandwidth variations.

For additional information and data
sheet, write to Stanley Wolff, Chief
Liaison Engineer, C. G. S. Laboratories,
Ine., 391 Ludlow St., Stamford, Conn.

DECADE AMPLIFIER

Hermon Hosmer Scott, [ne., has an-
nounced a miniaturized laboratory
voltage amplifier with 1-me. frequency
response and stabilized voltage gains of
10 and 100. The Type 140-A decade
amplifier will extend the sensitivities of
oscilloseopes, vacuum tube voltmeters,
and other indicating or recording de-
vices.

A low-flux-density transformer per-
mits this unit to be used without af-

MAY, 1953

fecting nearby equipment operating at
low signal levels. Type 140-A is entirely
resistance-coupled, and no peaking coils
or compensating networks are used
which might cause undesirable tran-
sient effects.

Frequency response is flat from 2 cps
to 1 me.,, = 0.1 db. Equivalent input
noise is less than 8 microvolts in the
X100 position. A free bulletin giving
further details on this decade amplifier
may be obtained on request from Her-
mon Hosmer Scott, Inc.,, 385 Putnam
Avenue, Cambridge 39, Mass.

MINIATURE RELAY

The Phaostron Company is now man-
ufacturing a miniature, hermetically
sealed, double-pole, double-throw relay
which weighs only 3% ounces and is
designed to operate through a wide
range of envirenment. This relay will
withstand high acceleration, vibration,
shoek and tumbling; it meets the shock
requirements of MIL-E-5400 and will
withstand continuous acceleration of
b0G without nialfunctioning.

Certain contact combinations can be
furnished with a required coil power as
low as 20 mw., and any relay in the
PRS100 series can be obtained with a
coil resistance as high as 15,000 ohms.
Detailed information for specific re-

quirements is available upon request
from the Phaostron Company, 151 Pasa-
dena Avenue, South Pasadena, Calif.

MARKER GENERATOR

A microwave marker generator is
being offered by Vectron, Inc., 408
Main Street, Waltham, Mass., to permit

the addition of 4-, 2- or 0.5-mc. markers
to the cathode-ray tube display of any
S-band spectrum analyzer. Model
MG10S will make possible quick visual
interpolation and differential estimates
without reference to charts or dials.
Factory-adjusted to an accuracy of
*+1% of the marker frequency, this
(Continued on page 23)

acteristics.

PRECISION

PAPER TUBES

Made of the finest dielectric kraft, fish paper, acetate,
or combinations, PRECISION Paper Tubes are die-
formed under heat and pressure. Uniformity, strength,
and light weight are assured. High manufacturing
standards and rigid testing result in maximum insu-
lation, heat dissipation, and moisture resistant char-

Available in any shape, length, 1.D. or O.D.
Finished to your exact specifications.
| ) SEND TODAY FOR FREE SAMPLE AND REQUEST
rl - i NEW ARBOR LIST OF OVER

1500 SIZES.

I PRECISION PAPER TUBE €O, |

RADIO-ELECTRONIC

2063 W. CHARLESTON ST.

CHICAGO 47, 1L

Plant No. Two, 79 Chapel St., Hartford, Conn.
Also Mfrs. of Precision Coll Bobbins
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CAR RADIO TESTING

In the photograph below, Mr. R. C.
Stinson, head of the radio laboratories
of Chrysler Corporation’s Engineering
Division, is pictured running a test on
a radio for a Plymouth car. The various
tests that are run in this laboratory

check selectivity, sensitivity, tone qual-
ity and tuning precision in order to in-
sure the highest standards in radios.

To check the performance of produc-
tion radio sets for Plymouth, Dodge,
DeSoto and Chrysler cars, and to judge
the merit of experimental designs, the
engineers of the Chrysler Corporation
use special precision equipment—in-
cluding a frequency generator which is
accurate to two parts in ten million
over a 24-hour period, and a device
which counts electrical impulses in in-
tervals as small as one ten-millionth
of a second.

SEMICONDUCTOR MATERIAL

Brown-Allen Chemicals, Inc., 155
East 44th Street, New York 17, N. Y.,
has announced the invention of a new
type of semiconductor material made
from raw materials which are readily
available. The new substance, developed
by Leonard E. Ravich, vice-president
in charge of research of The Solid State
Rescarch Institute, Inc., a Brown-Allen
subsidiary, has been produced in a pilot
plant in several different forms. In one
form, its principal property is to change
light into electric current; in another
form, it reveals great storage capacity
or “memory”’ effect.

It is believed that certain developed
forms of this new material may solve
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existing transistor problems of unrelia-
bility arising from the use of germa-
nium or silicones, and that other de-
veloped forms will lead to improved
photocells which will eliminate the use
of photomultipliers. Production facili-
ties are now being set up by Standard
Pigzo Company, another subsidiary of
Brown-Allen Chemicals, Inc.

ANTENNA HOUSING MATERIAL

Polymethylmethacrylate—Plexiglas—
is being used to house antennas of radio
and television relay stations and radar
installations. The photograph shows a
television relay station located on the
roof of the Bell Telephone Company
building in Philadelphia where the
acrylic glazing was installed to protect
personnel and equipment from weather
and wind.

Transparency was required on this
rooftop station to permit sighting of the
broadcast point and proper direction-
ing of the parabolic reflectors. By the
use of V-rib corrugated Plexiglas, both
protection and transparency were
gained without distortion of the wave-
forms and with maximum efficiency,
Shortly after completion, this installa-
tion withstood a 60-mile gale which

ripped a metal door off the relay sta-
tion.

Further
may be obtained from Rohm & Haas
Co., Washington Square, Philadelphia
5, Pa.

information on Plexiglas

RADIOACTIVITY RESEARCH

Radioactivity methods have greatly
accelerated research in semiconductor
materials used in transistors, according
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to Dr. George H. Morrison of the Cen-
tral Engineering Laboratories staff of
Sylvania Electric Products Ine., Bay-
side, N. Y. In speaking to the American
Institute of Electrical Engineers at its
Winter General Meeting, he pointed out

that it is possible to measure impurities
of one part in 100 million in germa-
nium.

By the use of a method known as

activation analysis, the transfer of
trace amounts of impurities from the
processing container can be evaluated.
The graphite container, or boat, is first
subjected to nuclear radiation in the
Brookhaven (Long Island) reactor of
the Atomic Energy Commission, during
which certain impurities of the graphite
are made radioactive. During process-
ing, a portion of the container impur-
ities are transferred to the semiconduc-
tor material. Because they are radio-
active, the quantity and identity can be
determined by measurement of the in-
tensity and decay rate of the radiation.
This determination is being made by a
Sylvania scientist in the photograph.

ELECTRONICS RESEARCH FIRM

Electro-Sonic Laboratories, Inc., is a
new firm of physicists and engineers
devoted to research and development in
all phases of electronics. Offices and a
well-equipped laboratory have been
opened at 3215 36th Avenue, Long Is-
land City, N. Y. The chief engineer is
John H. McConnell, for many years a
member of the technical staff of Bell
Telephone Laboratories, Inc.

This new organization, an affiliate of
the Insuline Corporation of America, is
ready to undertake technical projects
over the whole range from direct cur-
rent to radar. Its services are available
to government and to both large and
small industrial firms.

WEATHER-DETECTION RADAR

Development of a new type of air-
borne weather-detection radar unit is
being undertaken by the RCA Victor
Division, Radio Corporation of America,
in cooperation with United Air Lines,
Ine., in order to supply commercial air
lines with a radar system designed ex-
clusively for weather-mapping use. This
radar unit will operate at new fre-
quencies to “map’’ weather obstacles on
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a wide front. It is expected to provide | New Products

pictures that will give a pilot informa-
tion on the depth as well as the breadth
and height of storm fronts.

RCA expects to deliver experimental
equipment early in the summer, so that
tests can be conducted during the period
of greatest storm activity. The experi-
mental radar system will be installed
in a United Air Lines “Mainliner.”

LABORATORY FACILITY

A 120,000-square-foot engineering
laboratory facility will be constructed
in Williamsport, Pa., by the Radio Tube
Division of Sylvania Electric Products
Ine¢. to augment the research and de-
velopment work now being carried on
in its laboratories in Emporium, Pa.
The two-story building, in which ap-
proximately 400 people will be em-
ployed, is expected to be in operation
early next year.

The new laboratories will be devoted
to development work and pilot plant op-
eration in radio receiving tubes for
military use, new product development
work, fundamental chemical research,
and application engineering—including
a rating laboratory in which tubes will
be evaluated for performance under ab-
normal conditions. Other research and
developmental activities in various fields
of electronics also will be undertaken.

NATIONAL ELECTRONICS CONFERENCE

Dr. J. D. Ryder, head of the electrical
engineering department, University of
Illinois, has been named president of
the 1953 National Electronics Confer-
ence, Inc., and Dr. C. E. Barthel, Jr.,
of the Illinois Institute of Technology,
has been named chairman of the board.
The ninth annual conference will be
held on September 28, 29 and 30 at the
Hotel Sherman in Chicago.

At the 1952 conference, the registra-
tion totaled 6165. Ninety-seven papers
were presented covering a broad field
of electronic research, development and
practical application; and the technical
program was supplemented by 120
booths of exhibits by manufacturers
foremost in the electronics field. Copies
of the Proceedings of the 1952 confer-
ence may be obtained from National
Electronics Conference, Inc., 852 E.
83rd Street, Chicago, Il

RTMA MEETING

Problems and developments in the
electronics industry—both commercial
and governmental—were covered in a
one-day meeting of the major producers
of electronic equipment, parts and com-
ponents on March 22. This meeting,
held at the Roosevelt Hotel in New
York City, was the Second General
Membership Meeting of the RTMA
Technical Products Division. Y,
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(Continued from page 21)

compact self-contained unit uses stand-
ard receiver-type tubes; and the spe-
cial harmonic circuit permits continu-
ous coverage of the entire S-band and
through the C-band to 6200 mec.

| PRECISION SERVO MOTORS

Miniature precision servo motors,
approximately 17 in diameter and
slightly over 1” in length, are being
manufactured by G-M Laboratories Inc.
They are available for frequencies
varying from 60 to 400 cycles, and in
2-, 4-, 6. or 8-pole construction.

The extreme precision required in
these motors involves tolerances as
small as £0.0001. Type 665-51 can be
supplied to meet rigid military specifica-
tions with regard to humidity, temper-
ature, vibration and altitude. Further
information may be obtained by writing
to G-M Laboratories Ine., Dept. O, 4300
North Knox Avenue, Chicago 41, Il

MAGNETIC IMPULSE COUNTER

Actuated by electrical impulses, the
Kellogg magnetic impulse counter is an
electromagnetic impulse-counting and
storing device which may be described
as a specialized single-core, dual-wind-
ing, plural-armature relay. It performs
the counting and marking function of a
chain of 10 to 20 relays or of a 2-magnet,
10-point stepping switch, but at a lower
cost and with a considerable saving
of space.

Ten individual armatures are pro-
vided in the counter, each controlling
a make set and a break set of contacts.
The armatures are operated sequen-
tially in response to impulses of the
digit series being recorded.

For further information and specifi-
cations, write to the Kellogg Switch-
board and Supply Co., Dept. MIC 17,
79 West Monroe Street, Chicago, Ill.

COLD-CATHODE COUNTER

For the first time, a high speed pre-
determined electronic counter is avail-
able which employs an all cold-cathode
tube design—the Model GW has just
been announced by the Haledy Elec-
tronics Company, 57 William Street,
New York 5, N. Y. Assuring long life,
low power consumption and mainte-
nance-free operation, this counter re-
quires no warm-up time and is simple
to operate.

Operating on a control rate of up to |
15,000 per minute, the Model GW is |

able to produce easy-to-read output
information on large illuminated nu-
merals for direct panel readouts with-
out any interpolations or additions for
any digit. ~A D
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ALFRED Y. BENTLEY is the new chief engineer of the Re-
ceiver Division of Allen B. Du Mont Laboratories, Inc. When
he joined Du Mont in 1945, Mr. Bentley was made assistant
head of the Cathode-Ray Tube Engineering Department;
since 1947 he has been chief engineer of the Cathode-Ray
Tube Division. Mr. Bentley replaces Robert J. Cavanagh,
who will return to his original engineering and research post
with Du Mont’s Research Division.

MALCOLM P, HERRICK has been appointed chief engineer
of the Stromberg-Carlson Company's Radio-Television Divi-
sion in Rochester, N. Y. He has been with Stromberg-Carlson
as a staff engineer engaged in radio and television design
and production engineering since his graduation from the
University of Maine in 1944. Although his interests are
mainly electronic, Mr. Herrick’s hobby is experimentation in
the field of ballistics.

GEORGE KRYGIER was named administrative engineer of
CBS-Columbia, Inc., the set-manufacturing subsidiary of the
Columbia Broadcasting System. In his new position, Mr.
Krygier will handle engineering administrative functions
and coordinate the activities of the Engineering Department
with other divisions of the company. Prior to joining CBS-
Columbia in 1950, he was associated with the Sperry Gyro-
scope Company and with Underwriters’ Laboratories.

WILLIAM P. MAGINNIS, who joined Federal Telephone
and Radio Corporation, Clifton, N. J.—associate of the Inter-
national Telephone and Radio Corporation—in 1951, has now
been elected vice-president and chief engineer; he will direct
telephone, radio and vacuum tube engineering. Mr. Maginnis
was with RCA for 21 years prior to joining Federal. He
started his career in communications engineering at Bell
Telephone Laboratories, Inc.

HORACE W. ROYER received the General Electric Com-
pany’s highest honor—the Charles A. Coffin award, given
to General Electric employees for outstanding achievement.
It was presented to Mr. Royer “for his major role in the
development of Ultra-Vision which has established a new
standard of picture quality in the television industry.” Mr.
Royer is a product analyst in the G-E Receiver Department;
he has been with the company for 13 years.

L. W. TEEGARDEN has been elected executive vice-president
of the Radio Corporation of America. A pioneer merchan-
diser, Mr. Teegarden has been active in the electrical and
electronics industries for many years. With RCA since 1930,
his most recent position was that of vice-president in charge
of technical products for the RCA Victor Division; in this
position he supervised the activities of both the Engineering
Products Department and the Tube Department.

RADIO-ELECTRONIC ENGINEERING
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Nonlinear Condensers
(Continued from page 5)

described above, these arrangements
also depend upon the variation of ca-
pacitance with d.c. bias.

In Fig. 5B, C, and C. are nonlinear
condensers and are operated with a d.c.
bias applied through resistance R.. This
bias is necessary to operate the con-
densers on the linear portion of the
curve shown in Fig. 4B. Since no d.c.
power is drained, the bias may be sup-
plied from a series of low current cells.
The two resonant circuits are adjusted
to the same frequency, this being
slightly different and—for the purpose
of this discussion—higher than the fre-
quency of the r.f. source. An a.f. input
is supplied as shown. If at any instant
the audio input causes an increase in
the d.c. bias applied to C,, its opposite
half will cause a decrease in the bias
applied to C.. The capacitance of C
will decrease, causing the resonant fre-
quency of the tank (L.,-C:-C.) to rise.
C. will increase and cause the resonant
frequency of the other tank (L:-C:-Ci)
to fall. The resonant frequency of one
tank will, therefore, more closely ap-

" proach the frequency of the r.f. source,

while the resonant frequency of the
other tank will be pulled farther away
from it. Figure 4A sketches these
changes. Since the impedance a parallel
tank circuit presents to an r.f. source
increases as the resonant frequency of
the tank comes closer to the source
frequency, tank “B” will present a
higher impedance to the source than
tank “A.” Consequently, more r.f. volt-
age will appear across “B” than across
“A"” The output of the circuit is the
difference of these voltages. Rectifica-
tion and filtering of the r.f. component
by the diode and C. will leave, as an
output across R: an amplified repro-
duction of the audio input. The power
drained by the device consists of the
audio lost in R, and the r.f. losses in
the tanks and through the output cir-
cuit. Rough computations show that
with tanks having fairly high Q's, one
unit change in audio voltage produces
sufficient changes in the r.f. resonant
frequencies discussed above to produce
a difference of about five unit changes in
the r.f. voltage output.

The advantages that this type of cir-
cuit possesses lie mainly in the fact
that such an amplifier lends itself ex-
ceedingly well to miniature sealed as-
semblies, having an indefinite life and
being extremely rugged. Like the tran-
sistor, no heater power need be sup-
plied. Unlike the transistor amplifier,
which has a low input and high output
impedance, this cireuit has a high input
and low output impedance, thus min-
imizing power drain from the audio
source to be amplified. The low output
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impedance enables the amplifier to be
coupled efficiently to other stages, even
through long cables.

Adaptation of nonlinear condensers
to all sorts of applications should pro-
vide a ripe field for experimenters tired
of fabricating arrangements of stand-
ard components. Proposals for the use
of these condensers in the fields of har-
monic generation, frequency conversion
and phase shifting have been made the
subjects of much research. The Depart-
ment of Defense has been backing de-
velopment work on various phases of
ceramic condenser development for
some time, causing much data to be
classified.

The author is intrigued with the pos-
sibilities of utilizing nonlinear condens-
ers in temperature control devices, in-
cluding fire alarm systems. The sharp
slope of the temperature vs. capac-
itance curve, as well as the sharp peak
of capacitance at the Curie point, will
adapt these condensers for remote
control temperature functions. It has al-
ready been demonstrated by the manu-
facturers that the Curie point may be
shifted to any desired temperature and
that the peak of the curve may be
narrowed or broadened. Although
thermistors are extensively used in the
temperature control field, the nonlinear
condenser possesses the advantage of
adaptability to the direct control of
an oscillator.

Another application is suggested by
the exponential decay of capacitance
over a long period of time after rapid
cooling of the condenser from a high
temperature. This factor could be used
as a controlling element in an opera-
tion where a device is to be turned on
for a short time and turned off for a
long time. Still another application
might be in the field of pulse shaping,
where the change of capacltance. with
d.c. voltage could be used to form spe-
cial pulse shapes when connected in
conjunction with differentiation or in-
tegration circuitry.

Undoubtedly the reader will be able
to think of uses for these condensers
not covered by the author. The very
high K ceramic condensers are not
stocked by the average radio parts
house at the present time. Information
as to current availability, price and
technical data may be obtained by con-
tacting the Glenco Corp. of Metuchen,
N. J., manufacturer of the line of
“GLENNITE” (trade mark) condens-
ers, two of which were discussed in
this article.
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Loudness Control
(Continued from page 13)

will provide about the same signal level
to the amplifier, although the desired
levels vary with the type of perform-
ance. In fact, since the generally pre-
ferred levels for speech place the loud-
ness limits at approximately 40 to 80
db, the dynamic action might well be
removed completely for speech repro-
duction, since no dynamic action is re-
quired for instantaneous original levels
below 80 db. At the same time, the over-
all loudness should be reduced from
that used for music. Similarly, dance
music might require less dynamic con-
trol for proper balance than a sym-
phony program. Such specifications can
only be very approximate, due to the
wide differences between various broad-
casting techniques, voices, and musical
selections. In any event, with dynamic
rather than static control, the higher
levels will be boosted less than the
lower levels, in the bass, and an incor-
rect balance will not be as objectionable.

As with any analysis of a single ef-
fect such as this, several other factors
contributing to the over-all result have

not been mentioned, for the sake of sim- i

plicity. For example, the compression
of broadcast or recorded programs may
have peculiar effects on the results ob-
tained. This cannot always be avoided
conveniently, since the compression is
usually done by hand rather than auto-
matically. However, the amount of com-
pression used in modern recording of
LP’s and in FM broadcasting is often
quite small, and thus will not essen-

tially interfere with the control action. |

The amount of control required for a
particular program may have to be
varied slightly, depending on the stu-
dio acoustics and microphone placement
used, as well as on the type of program.
As with other volume expanders and
compressors, the type of circuit shown
provides for indiscriminate control of
the intended level of instruments other
than the level providing the highest
signal. A softer instrument played at
the same time as a louder one would
also be attenuated, and in some cases
might not be heard at all, quite apart
from the masking by the louder instru-
ment. This is just the inverse of the
original objection to the static compen-
sated controls; it is much less serious,
however, since this situation will not
cause as unpleasant an unbalance.
Starting with the simple potentiom-
eter volume control and its faults, the
design of static compensated controls
has been considered, together with some
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of the faults of the latter. It has been
shown that the correct use of the static
controls dooms one to listening in the
equivalent of a symphony seat in the
last row, upper balcony, where the
loudness level peaks never exceed about
80 db. In an effort to find better equiva-
lent seats, the necessary basis for de-
sign has been presented and circuits
have been described for providing a
dynamic loudness control. It might be
concluded that the most fortunate peo-
ple are still those whose circumstances
permit them to reproduce music in their
homes at the original program loudness
levels, thus returning to the simple vol-
ume control, used only to set the level
to equal the preferred original level.
However, such homes would probably
have some of the aspects of castles, or
at least civic halls. For those still
obliged to live peaceably with neighbors
and families, it is felt that the dynamic
loudness control, properly designed and
manipulated, can provide the desired
better equivalent seats at a slightly
higher cost for tickets.
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Adjunct Professor of Elecirical Engineering
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Color television use of pickup tubes.

television systems at present utilize

the same types of pickup tubes as do
monochrome systems. Some color tele-
vision systems require one pickup tube
in each camera. Other systems use
three tubes, as similar to one another
as possible, in a composite unit for each
camera. High sensitivity tubes are re-
quired for all live color pickup; this is
necessary due to light energy loss in
color filters or dichroic mirrors. Hence,
the image orthicon is the most popular
type of tube for color television sys-
tems, although the vidicon may come
into use for industrial color television
—because of its simplicity, small size
and low cost. The method of using the
tubes depends upon the type of system.

INDUSTRIAL and experimental color

Classification of Systems

All color television systems, includ-
ing those under experimental investiga.
tion, can be classified into two basic
groups. The first group consists of
those in which the added color signal
is related to the vertical or horizontal
synchronizing pulse. They are called
field sequential or line sequential sys-
tems.

Those in the second group use sub-
carriers for the color information, and
almost invariably require parallel
operation of several pickup tubes and

Fig. 1. Relative transfer characteristics

of typical red. green and blue filters.
such as those used in color television.
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associated amplifiers, one for each pri-
mary color.

Fundamentals

The only basic difference between a
color and a monochrome television pic-
ture is one added item of information.
The detail, variations in brightness,
synchronizing and blanking informa-
tion are already present in the mono-
chrome signals, Therefore, all research
in color television is concerned with
means of identifying each element satis.
factorily with the correct hue.

Visible light covers a frequency
range of from 400 to 7560 million mega-
cycles, 400 corresponding to deep red,
and 750 to the highest visible blue. The
eye detects each small change in fre-
quency (an infinite number of them
being possible) as a small change
in hue.

Consider the means whereby the tele-
vision camera can recognize the correct
hue or light frequency and convert it
into a signal which can control the
reproducing device in the receiver cor-
rectly. It has long been known that the
initial velocity of the electrons which
leave a photoemissive surface varies
with the frequency of the incident vis-
ible light;

%' m = hf — hf.

where v is the electron velocity, f the
frequency of the light, and f, the min-
imum frequency required for any elec-
tron emission. However, no practical
application of this principle to pickup
tubes has yet been realized commer-
cially. Instead, the bandpass filter tech-
nique used widely in communication
circuits has been applied to color recog-
nition.

Color filters with a gelatin base can
have restrictive characteristics for
light in the red, green or blue regions.
By careful choice of dyes, the filters
can be made to overlap sufficiently to
cover the whole light spectrum. This
is the principle of the three primary
television colors.

The method of using these filters in
the television camera is determined by
the type of color system. When a red

RADIO-ELECTRONIC ENGINEERING
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filter is placed between the pickup tube
and the scene, only those portions of
the scene which have light energy in
the red bands within the response of
the color filter will produce signals
from the pickup tube, Those areas
which extend from green to blue are
absent.

Similarly, when a green filter is
positioned between the mosaic and the
scene, the red and blue regions give
no output signals. As can be seen from
Fig. 1, light in the upper portion of
the red will give an output signal for
the red and green filters. This will be
a yellow, because the two filter pass-
bands overlap.

Field Sequential Color

In the early 1930’s, John L. Baird
satisfactorily demonstrated a color tele-
vision system which associated the color
identification with the field synchroniz-
ing signal. During one field of the ver-
tical scanning, a red color filter was in
position; during the next field a green
filter was used; and the third successive
field was viewed through a blue filter.
Hence, the signals from the pickup tube
represented variations in intensity cor-
responding to the three different areas
of the color spectrum.

The filters were mounted in a cir-
cular disc assembly, and driven by a
synchronous motor locked into the ver-
tical scanning frequency. A similar disc
with color filters was positioned in
front of the reproducing picture tube,
and synchronized so that the viewer
saw in succession the same colors that
appeared in the original scene. This
system, known as the field sequential
color system, has been developed and
provides excellent color quality with
relatively simple apparatus and stable
operation.

In present-day industrial equipment,
there is an additional control amplifier
for each of the three primary colors
between the camera and the line video
amplifiers to compensate signal output
for each primary color correctly, in or-
der to take care of variations in studio
lighting and variations in color sensi-
tivity of the pickup tube. It should be
noted that no two pickup-tube photo-
sensitive surfaces have the same color
response curve. The three amplifier con-
trols are adjusted so that the output
signal gives the correct shade of white
for a white object in the scene, thus
establishing the proper proportion for
each color.

This system requires only one pickup
tube, with a small rotating color disc.
Therefore, each of the color pictures
is automatically in registration, the
green being in registration with the
red and blue as accurately as the syn-
chronization of successive fields of the
scanning system. @
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Ceramic¢ Pickup
{(Continued from page 9)

(2)

Equation (1) expresses the sensitivi-
ty (S:) of the reversible unit in deci-
bels below 1 volt for an acceleration of
one meter/second/second. The numbers
Ty, Tu, and T are ratios of the
voltage applied to the motor unit (de-
noted by the first subscript) to the
voltage derived from the receiver unit
(denoted by the second subscript) ex-
pressed in decibels. C, is the electrical
capacity of the first or reversible unit
in farads, and M is the coupling mass
in kilograms. If T, and T are inter-
changed, a calibration of unit No. 2
(S:) is obtained.

Coupling impedance is treated as if
it were a simple mass and its value is
adjusted as a function of frequency in
accordance with Eqt. (2). This method
will function satisfactorily if the dis-
sipative portion of the coupling imped-
ance is small compared to the mass re-
actance of the coupling impedance. The
value of M can be determined with
sufficient accuracy in some instances by
direct weighing of the apparatus; how-
ever, a dynamic measurement is desir-
able as the frequency is increased into
the neighborhood of the first resonance.
The dynamic measurement of the ef-
fective coupling mass is accomplished
by adding an incremental mass (AM)
to the assembly and noting the effect
on the transmission.

A convenient arrangement for mak-
ing this type of calibration is outlined
in Fig. 2. Three of the pickups are
bolted together, with a provision for
adding an incremental mass. One of the
units is across the input of an attenu-
ator along with an audio oscillator. The
output from one of the other two units
is fed to the high impedance input of
a preamplifier, which is followed by a
bandpass filter and an indicating meter.

CALEND

AR
of (Coming Events

APRIL 29-MAY 1-—Electronic Compo-
nents Symposium, sponsored by the
AIEE, IRE, RTMA and WCEMA,
Shakespeare Club, Pasadena, Calif.
MAY 7-9—Acoustical Society of Amer-
ica, 45th Meeting, featuring Sound Re-
production, Warwick Hotel, Philadel-
phia, Pa.

MAY 11:13—National Conference on
Airborne Electronics, Hotel Biltmore,
Dayton, Ohio.

AUGUST 19-21 — Western Electronic
Show and Convention, Civic Audito-
rium, San Franeisco, Catif.

The output of the attenuator is substi-
tuted for the output of the driven pick-
up and the attenuator is adjusted to
provide the same indication on the me-
ter. Four measurements are made, T,
Tun, T:: and T.. with the incremental
mass added. An additional measure-
ment of C, at the same temperature
and frequency is required, and there is
sufficient information to obtain ecali-
brations on units No. 1 and No. 2.

In a group of three units, it is possi-
ble to make six measurements of trans-
mission and three measurements of
capacity. These data will provide four
calculations of sensitivity on each unit,
using different combinations of data.
Table 1 is a tabulation for four such
calculations on a single unit through-
out the range from 15° to 170°F.

Frequency response of another unit
has been calculated all four ways that
the six measurements can be combined.
These data appear in Table 2. They
are consistent and yield a result ap-
proximately 1 db more sensitive than
the calibration at 60 cps on the tuning
fork calibrator.

When the first attempt to perform
this experiment was made back in
1940, using the Rochelle salt pickups,
the results were not nearly so encour-
aging. At that time there were two
major pitfalls: the capacity of the
motor unit was a function of voltage,
and the sensitivity to rotational motion
tended to excite rotational motjons.
Ceramic pickups have practically over-
come these difficulties—the electrical
capacity is only slightly dependent on
the applied voltage, they do not tend to
excite rotations, and they are mechani-
cally well adapted to being coupled
together in a reliable fashion. It ap-
pears that reciprocity calibration using
more or less standard laboratory equip.
ment is very practical.

D
- -

CMREETUT® Sensitiviry (db re 1u./m/sct)
15 438 | 439 | 437 | -39 |

36 432 | .433 | 433 | -432

55 -434 | 433 | -433 | 434

69 435 | -435 | 435 | 436

84 -43.8 | -438 | 438 | -438

89 | 438 | -438 | -438 | 439

105 439 | a3s | Zao | o
132 443 | 444 | 443 | 443
152 | 447 | 447 | 4456 | 446
170 | 450 ! 451 | 44’9 | 450

Table 1. Sensitivity vs. temperature

using the four combinations of daia.

Table 2. Calculated frequency response
using the four combinations of data.

Frequency | sensitivity (db re 1o./m/sect)
250 -45.4 -455 | -45.2 -45.1
350 -453 -45.3 -42.0 -45.0
500 ‘ -45.0 45.( -44.6 -44.7
700 -44.7 -44.6 -44.3 -44.3

1000 -43.1 -43.1 -42.7 -42.6
1500 <396 | -39.6 -39.3 -33.2
1800 -33.9 -33.9 -33.6 -33.5
2000 | -27.5 -27.7 -27.4 -27.4
2200 -25.1 -25.6 -25.6 -25.6
2400 -30.8 -30.8 -30.9 -31.2
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THOOKS"

“METADYNE STATICS” by Joseph
Maximus Pestarini, Lecturer, MIT and
Columbia University. Published jointly
by MIT and John Wiley and Sons, Inc.,
440 Fourth Avenue, New York 16, N. Y.

| 415 pages. $9.00.

Some years ago, while studying com-
mutation, Dr, Pestarini recognized and
defined a new group of electronic ma-
chines to which he gave the name
“metadynes.” In this book, Dr. Pesta-
rini deals with the theory, design, and
application of metadynes, with empha-
sis on their steady-state characteristics.

Metadyne machines are usually used
in systems of machines, rather than in-
dividually. These systems of machines
can be designed to absorb power under
a prescribed relationship between torque
and speed as well as response time:
they are designed from a synthesis
standpoint, with the necessary charac-
teristics built into the component ma-
chines.

Dr. Pestarini’s approach to the anal-
ysis and design problem of these ma-
chines is so general, permitting ar-
bitrary distribution of windings and
brushes around the machine, that an
almost unlimited range of character-
istics relating speed, voltages, torque
and currents can be achieved.

‘“THE OXIDE-COATED CATHODE" in
two volumes, by Dr. Ing. G. Herrmann
and Dr. Phil. S. Wagener. Published by
Chapman & Hall Ltd., London. Dis-
tributed by Anglebooks, 475 Fifth Ave-
nue, New York 17, N. Y. 459 pages.
$15.00,

Although oxide-coated cathodes are
used in the hundreds of millions of
electronic valves that are manufactured
every year, this is the first comprehen-
sive treatment of the subject that has

| been compiled. Originally published in

Germany in 1944, the present edition
has been translated into English by Dr.
Wagener, incorporating the many new
achievements in manufacture and the
new lines of seientific investigation
which have been taken up since then.

The manufacture of the oxide cathode
is dealt with in Volume 1. A historical
review of the cathode is given, and dif-
ferent types and applications are dis-
cussed, followed by a description of the
manufacturing processes and of the
cathode characteristics. Volume 2 ¢ov-
ers the physical phenomena of the
cathode, including much fundamental
material on thermal emission from
metals and semiconductors. Statistical
methods have been used in discussing
thermal emission. —~ @
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LOGARITHMIC CONVERTERS

In a four-page bulletin, Kalbfell
Laboratories, Inc., 1090 Morena Blvd,
San Diego 10, Calif., discusses the va-
rious models of Kay-Lab “Logatens”
available together with average d.c.
characteristics and accessory equipment.
“Logatens” are nonlinear attenuating
networks whose output voltage ampli-
tude is a linear function of the loga-
rithm of input voltage amplitude. These
logarithmic converters may be used
in computing, acoustics, dynamic com-
pression, radar, sonar, and other appli-
cations.

VIDICON COMPONENTS

Technical information on deflection-
circuit components for the RCA-6198
Vidicon—the new small camera tube
for industrial television applications—
is available from the Radio Corporation
of America in the form of a 16-page
booklet. Used in the recommended cir-
cuits shown in the booklet, these com-
ponents provide good sweep linearity,
high deflection sensitivity, efficient coup-
ling between circuits, proper focusing,
and accurate alignment of the electron
beam,

These new components permit the de-
sign of either a combined camera unit
and control unit, or a camera unit
separated from its control unit. A copy
of “RCA Vidicon Components” (Form
No. CTV-1016) may be obtained on re-
quest from Commercial Engineering,
RCA Tube Department, Harrison, N. J.

SHIELDING ROOMS

An eight-page, two-color booklet
describing “Multi-Cell” shielding rooms
has been published by Shielding, Inc.,
Riverside Park, N. J. These shield-
ing rooms, available in a variety of
sizes and types, can be used for the
testing of electrical and electronic
equipment for the evaluation of sensi-
tivity, calibration, r.f. interference,
susceptibility, spurious radiation, spu-
rious response, quality control, etc. They
meet the r.f. suppression requirements
of various military specifications.

PHOTOCOMPOSITION

One more example of the myriad uses
of electronics throughout all industry
is given in “Keeping Up,” a current bul-
letin being distributed by Television
Shares Management Company, 115
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Broadway, New York, N. Y. This
bulletin describes the new electronic
photocomposition machine produced by
Photon, Inc., of Cambridge, Mass.—a
machine which delivers film negatives
instead of type slugs. The first book
printed by this new process was re-
cently presented to the MIT library.

TRANSFORMER BUYER'S GUIDE

The 1953 edition of the G-E Instru-
ment Transformer Buyer’s Guide is
available from the General Electric
Company, Schenectady 5, N. Y. It
contains basic, up-to-date informa-
tion on the complete G-E line,

This fully illustrated, 102-page pub-
lication, GEA-4626F, gives ratings,
ASA accuracy classifications, and prices
of all indoor and outdoor potential and
current transformers. Listings of ratio
and phase-angle tests, together with
tables covering the mechanical and
thermal limits of current transformers,
are also included.

FIELDISTORS

How to make better crystalline-ma-
terial (semiconductor) amplifiers to
replace vacuum tubes is described in a
Government research report now avail-
able from the Office of Technical Serv-
ices of the U. S. Department of Com-
merce.

Scientists have discovered that some
crystalline materials will change con-
ductivity with changes in the strength
of the electrical fields around them.
Such materials can produce amplifying
elements similar to transistors—called
fieldistors.

PB 107416, “Research on Point-
Contact Field-Controlled Semiconduc-
tor Devices,” 41 pages, is available from
the Library of Congress, Photoduplica-
tion Section, Washington 25, D. C. On
microfilm, $2.50; in photostat form,
$6.25. Send check or money order pay-
able to the Librarian of Congress.

PYROMETER CONTROLLERS

Just published by The Bristol Com-
pany is a bulletin describing the
company’s recently announced “Free-
Vane” electronic pyrometer controllers.
The unit plug-in construction of the
new controllers is illustrated, and their
use for various types of control is
discussed.

Complete specifications and full-size
reproductions of actual temperature
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scales are also included in this bulletin,
No. P1248, a copy of which is avail-
able on request from The Bristol Com-
pany, Waterbury 20, Conn.

RAILROAD TELEPHONE NETWORK

Application of a railroad-owned, long-
distance telephone network in the ad-
ministration and operation of the Louis-
ville & Nashville Railroad is presented
in a 12-page case history published
by the manufacturer of P-A-X business
telephone systems. Specific use, ad-
vantages and economies provided by
this direct telephone communication
are discussed in detail.

For a copy of “How L & N Keeps
Direct Control Over Operations with
P-A-X,” write to Automatic Electric
Sales Corp., 1033 W. Van Buren Street,
Chicago 7, Il

ELECTRICAL RELAYS

Catalog No. 53, issued by Sterling
Engineering Company, subsidiary of
American Machine & Foundry Com-
pany, presents the general line of relays
manufactured by this company together
with associated electronic components,
A 24-page catalog, it contains photo-
graphs, line drawings and specifications
on many standard models.

Copies of Catalog No. 53 may be had
by writing to the Sales Department,
Sterling Engineering Company, La-
conia, N. H.

“ELECTRO-TIN”

Fusion “Electro-Tin TE 400" is a
combination of new organic, fast-acting
fluxing agents in which finely divided
metal tinning agents are dispersed. The
combination of the two is said to make
soldering possible under the most diffi-
cult conditions. Although perfected
originally for such operations as dip-
tinning of transformer leads and dip-
soldering of commutators, this ma-
terial is finding wide application in all
fields of assembly and wiring where
soft solders are used.

Readers desiring further informa-
tion may secure a copy of Bulletin
TE-400 describing this material by
writing to Fusion Engineering, 4504
Superior Avenue, Cleveland 3, Ohio.

PULSE TRANSFORMER

The Berkshire “Labtrans” pulse
transformer, Type PT-1, is a versatile
instrument designed for microsecond
and fractional microsecond ranges. It is
useful for blocking oscillators, coupling,
impedance matching, ete.

For a copy of descriptive sheet T-36,
containing specifications and diagrams,
write to Berkshire Laboratories, 504
Beaver Pond Road, Linceln, Mass.

B
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360° Phase Shifter
(Continued from page 32)

impedance Z, looking back into the out-
put terminals is:

_G) ).
L =51
The output voltage under some complex
load, Z,, is then:

Zy
1
Z + 1+
where €, is the open circuit output
voltage given by Eqt. (2). Thus, the
linearity and constancy of output are
not affected by loading.

It has been found experimentally
that due to the odd harmonic distortion
normally generated by an iron-cored
device, such as a resolver, it is desir-
able to use a filter following the phase-
shifter circuit.

This filter may be a simple RC-type
low pass circuit or a more effective
LC-type bandpass unit to restore the
waveform to its sinusoidal state and
achieve maximum phase linearity. Fig.
1D shows the general arrangement of
the phase shifter in an actual circuit.

Using optimum components, such as
a silver-mica capacitor and a wire-
wound resistor carefully matched and
heat-cycled to produce maximum sta-
bility, it has been found possible to
achieve phase-shift linearity of the
order of = 0.1° from 0 to 360°. _~@~-

(7

&' = (8)

(en) .

Transistor Oscillator
(Continued from page 18)

the junction between these capacitors.
The crystal voltage is coupled to the
output through a 100-zxfd. capacitor.

Over half of the space in the 1%” by
7" metal tube is consumed by the crys-
tal, which is mounted in an evacuated
glass envelope. The transistor, coil,
capacitors, and resistors are supported
on a Bakelite frame that may be
“potted” in casting resin to add to the
rigidity of the section. The mercury
cell, only about one-half inch deep, is
at the base of the assembly and is
insulated from the metal “can’” by a
Bakelite shield.

Determinations of the frequency sta-
bility with changes in temperature and
supply voltage have indicated that the
frequency varies approximately 1 part
in 10® per °C, and 1 part in 10® per 0.10
volt. The transistor oscillator was also
compared with the standard oscillators
controlling the transmissions of WWYV,
Short-time variations were about = 3
parts in 10" and the long interval drift
—in days—indicated changes of about
3 parts in 10° per 24 hours. These fig-
ures are comparable to those obtained
from vacuum tube standard oscillators,
particularly at the time of their initial
installation. Fortunately, frequency
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drift in the quartz crystal unit of a
conventional type of standard oscillator
normally decreases with age.

The compactness of the NBS transis-
tor oscillator lends itself to more con-
venient and portable temperature con-
trol measures. Heretofore, standard
quartz oscillators or quartz clocks have
required relatively complex tempera-
ture control apparatus (operating at
temperatures up to 60°C) and special
high-reliability power sources.

Tests were conducted on the new
transistor oscillator with the complete

unit operating at 0°C. Reasonable tem-
perature stability was achieved by
merely placing the oscillator in a
Dewar flask containing crushed clear
ice. Among the results was an indica-
tion that the reduced temperatures
were responsible for reducing drift and
increasing the @ of the quartz crystal
unit. Thus, it now becomes possible to
make available a readily portable, con-
tinuously oscillating frequency stand-
ard that may be carried to all parts of
the world.

D~

A D.C. MILLIVOLTMETER
By PHIL WEISS, T. V. Products Co.

TMIIS instrument measures d.c. volts

from 0.5 millivolts to 10 volts at
10 megohms impedance. 1t was built as
part of an exposure meter for use in
making photographs through a micro-
scope. The same instrument could also
serve many other purposes. In this case
the input is a photoelectric cell, but any
other input in the same range could
be used.

Since the photocell must frequently
be moved from total darkness to full
daylight, it is necessary to use an indi-
cating device that is not subject to
damage from overload. A twin-electric-
eye tube, 6AF6, serves this purpose ad-
mirably.

The voltage to be measured is bal-
anced in a calibrated bridge circuit. The
bridge output is amplified by a d.c.
amplifier which drives the twin-eye tube.
When the eye shows that the bridge is
balanced, the input voltage is read from
the bridge dials.

Accuracy of measurement depends
entirely on the bridge, and not on the
amplifier or the eye, which act only as
a null indicator. Neither the amplifier
nor the eye is affected by the most se-
vere overloading.

The amplifier consists of three push-
pull stages, direct-coupled. Qver-all gain
is 6000 in the lowest range, and 1000
in the upper ranges. Each stage is de-
signed so that it will not amplify signals
of the same polarity applied to its grids,

in order to avoid amplifying any changes
in operating poteutial which might be
caused by aging tubes or by changing
a tube. Each stage is also shunted by
a condenser, to avoid amplifving 60-
cycle hum or other noises which might
cause the eye to flutter.

The circuit diagram is shown in Fig.
1. In addition to the bridge dials S, and
R,, there are two controls, R: and R;,
for balancing the amplifier at zero in-
put, and a reversing switch, S:, to accom-
modate positive or negative inputs. Two
pin jacks, X and Y, are provided for
monitoring the bridge supply voltage if
greater accuracy is desired. All resistors
are 2.watt, 10%, except those in the
bridge circuit which are 2%. All po-
tentiometers are wire-wound,

In this particular application. a 1P41
photoecell is used to measure the light
in the microscope. A special holder was
made to fit in the upper end of the
microscope, with the photocell pointing
down the barrel. The eyepiece is re-
moved, of course, during the measure-
ment. The light which illuminates the
slide is turned off, and the amplifier is
balanced, with the bridge set at zero;
this balance includes the dark current
of the photocell. The illuminating light
is then turned on, and the bridge is bal-
anced again. The setting of the bridge
dials indicates the input in millivolts.
This information is used to determine
the exposure time. B~

Fig. 1. Circuit diagram and parts values for the millivoltmeter.
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NEW TUBES

THYRATRON RECTIFIERS

Having metallized carbon anodes, the
two new Taylor “Xenon” thyratron
rectifier tubes give more efficient plate
dissipation and have the ability to
absorb tremendous overloads. Their
rugged construction makes them appli-
cable for use in high shock installations
up to 200 G. They are also adaptable to
motor control and inverter circuits and
to various tuning and controlling funec-
tions.

The C5F14/6278 (shown in photo-
graph) has a flexible anode connection.
Average anode current is 5 amp., peak
anode current 60 amp., and peak anode
voltage 750 volts. Deionization time is
less than 200 microseconds.

On the Taylor C3R14, the extended
anode connection is made through a

medium cap without flexible lead. Aver-
age anode current is 3 amp., peak anode
current 30 amp., peak anode voltage
1000 volts. Deionization time is under
175 microseconds.

For additional information regarding
these new tubes, write to Taylor Tubes,
Inc., 2312 W. Wabansia Avenue, Chi-
cago 47, Il

POWER PENTODE

The Los Gatos brand Type 4E27A
power pentode may be operated as a
Class C r.f. power amplifier and oscil-
lator (Class C telegraphy, FM tel-
ephony), Class B a.f. power amplifier
and modulator, and Class C r.f. plate-
modulated amplifier. The 5.0-volt fila-
ment is of the thoriated tungsten type
and operates at 7.5 amp.

Type 4E27A has a maximum plate
current of 200 ma. and a maximum
plate voltage of 4000 volts. A technical
data sheet is available from Lewis &
Kaufman, Ltd., 76 El Rancho Avenue,
Los Gatos, Calif., which illustrates the
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tube and provides dimensions, general
electrical characteristics and constant
current characteristics under two modes
of operation.

RECTANGULAR PICTURE TUBE

Hytron Radio & Electronics Co., a
division of Columbia Broadcasting Sys-
tem, Ine., Danvers, Mass., has an-
nounced two new 21" rectangular pic-
ture tubes—Types 21YP4 and 21ZP4A.
These tubes are of all-glass construc-
tion and have spherical-shaped face
plates,

Features of both types include: sin-
gle ion-trap gun design, filter-glass face
plate, and external conductive coating.
In addition, Type 21YP4 features low
voltage electrostatic focus, while the
921ZP4A features magnetic focusing.

G-E TUBES

Three G-E tubes now being manufac-
tured include: (1) Type 6AH4-GT, a
high-perveance triode for vertical out-
put service in television receivers, (2)
Type GL-6087, a full-wave high-vacuum
rectifier for use in aircraft power sup-
ply units of moderate current require-
ments, and (3) Type 6CL6, a power
pentode for use in the video output
stage of television receivers.

Type 6AH4-GT, a vertical deflection
amplifier, is expected to be particularly
useful in receivers with large-deflec-
tion-angle picture tubes. It utilizes rela-
tively low plate voltages at high plate
currents to deflect wide-angle picture
tubes fully, and it is capable of with-
standing the high pulse voltages nor-
mally encountered in this application.

Type GL-6087, specifically designed
for equipment in which extreme electri-
cal and physical dependability is essen-
tial, has been added to G-E’s “Five
Star” high-reliability tube line; it can
replace the 5Y3-GT. This tube may be
used in applications which are subject
to altitudes as high as 60,000 feet. It
will withstand a peak impact accelera-
tion of 700G in any direction.

With Type 6CLS6, it is possible to ob-
tain a voltage gain of from 40 to 45 in
wide-band video circuits. The 6CL6 fea-
tures high transconductance, low capac-
jitances and high output current capa-
bility. In addition to its use in video
output service, this nine-pin miniature
may also be used as a wide-band ampli.
fier in industrial equipment.

Further information on any or all of
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these tubes may be obtained from the
General Electric Company, Tube De-
partment, 1 River Road, Schenectady
5 N. Y.
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Power for Transmitters

(Continued from page 16)

times of the day and previously had
required the operator to change engine
controls in order to maintain normal
speed and frequency. For nine months,
before the station’s cameras were moved
to their new studio on the campus at
Ames, the isochronous governor
guarded against frequency distortion.

Coil slot saturation producing a saw-
tooth waveform was another problem
solved during the early stages of WOI-
TV operation. Streak bars appeared
across television pictures as a result
of the saturation condition sometimes
found in larger diesel-powered genera-
tors. A filter system eliminated the saw-
tooth in the waveform of the power
supply.

One difficulty, thanks to farsighted
engineering, did not materialize. Since
the original installation envisioned
cameras, studios, transmitters and
power supply in one building, it was
mandatory that standby and regular
power units be installed to achieve the
greatest possible sound isolation. Mir-
rors, tubes and other delicate parts of
the station’s equipment could easily be
damaged or thrown out of adjustment
by excessive vibrations, All three power
units were mounted on an 8 x 18
rectangular concrete base 4’ thick. The
base was insulated from the floor by
several inches of asphalt treated fiber-
board. Rubber shock mounts bheneath
the engine mountings completed the in-
stallation. Neither wall nor floor vibra-
tions could be detected when the Cater-
pillar engine was in operation.

A residential-type exhaust silencer
provided adequate noise abatement even
though windows were open on the same
side of the building as the exhaust out-
let. Exhaust gases were piped suffi-
ciently far from the building to prevent
their re-entry through open windows,
doors or ventilation vents.

During the station’s installation and
operation, the results of early planning
and later experimentation at WOI-TV
were carefully documented. It has been
concluded that diesel generators are
very reliable in providing power for
television transmitter equipment. If
they are used to power pulse generators,
the regulations of frequency must be
better than 1% %. The equipment must
be kept free of hum, as well as the
receivers, or hum bars will show in the
receiver pictures. Proper sound and
vibration isolation must be built into
the installation.

qﬂ@t\,—
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Analog Computation
(Continued from page 15)
not drift appreciably under severe am-

bient conditions for long periods of
time.

Stability of Closed Loop Systems

Integrators and open-loop static com-
puters are subjected to errors if the
frequency or amplitude of the current
changes in the signal generators. The
signal generators require a regulated
supply for the bias . In the closed-
loop system, fluctuations in i.—or in
the amplifier--are automatically com-
pensated by a shaft rotation maintain-
ing the balance of input and balance
torques. The closed-loop system is in-
herently stable except for system os-
cillation which ecan occur with high
gains and low damping. A variable
damping coefficient permits the use of
high gains and a means of adjusting
the time constant.

Application of Torsional Method

The method of cascading various
torque and signal generators on a
shaft determines in part the number
of mathematical operations a system
can perform. The way the excitations
are applied and the utilization of
special amplifiers also broaden the
range of operations. Open-loop com-
puters with closed-loop computers and
integrators, cascaded to a practical
limit, provide an extended horizon of
applications. It is necessary to con-
sider the preceding statements to
achieve an optimum arrangement for a
new application.

In addition to application as com-
puters, these simple systems can be
used as modulators, or as demodulators
with the added stability of the closed

loop, or as servo-shaft positioners for
instrumentation with variable gain. It
has already been shown that such a sys-
tem can handle carrier and d.c. signal
information simultaneously, and that
this method can be used to stabilize the
zero drift and gain of a d.c. amplifier.

An example of instrumentation could
be a gravimetric flowmeter. Several
flowmeters indicate pv’ or v, where
p is the density and v is the velocity of
the fluid flowing through the pipe.
Assuming that sujtable transducers
exist, a simple computer could be made
to calculate pv and p simultaneously.
Figure 10 is a schematic diagram of
such a computer. Notice that in Fig.
10 the current analog for the velocity v
is the primary of one signal generator,
the current through the elastic restraint
generator, and an input to a torque
generator. Another signal generator on
the shaft has an isolated a.c. constant
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Fig. 9. Graph showing the response
of an integrator to a step input,
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bias. From Table 1, the torque equation
has the following form:
katpinn = ket 6 (13)

Figure 10 shows that * equals v* and
the product i, <., is proportional to pv*,
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Fig. 10. Gravimetric flow computer.

unit area flowing through the pipe, and
an analog of the density of the fluid.
A computer of this sort would permit
accurate metering of fluid flow as well
as permitting the pipe to carry differ-
ent fluids and maintain accurate in-
strumentation.

The open-loop computer just de-
scribed would have the approximate
dimensions of 2“ in diameter and 3"
in height. Construction of this unit
would permit the plug-in feature, which
is highly desirable in most computer
applications.

Possible Memory System

Under the proper conditions, prom-
inent torques can be obtained through
the hysteresis effects of the torque gen-
erator cores. Residual torques can be
obtained by exciting a core with direct
current and reducing the excitation to
zero, or by maintaining a constant ex-
citation on the torque generator and
rotating the shaft. Each method results
in a residual flux density. The max-
imum residual torque that has been
obtained for various torque generators

kapv® = kev' 8 (14) :
Fig. 8. Actual distances compared is 300 times the threshold of the aver-
with proportional computed distances. §xs ik /e (15) age torsional computer. This ratio of
9 torque to threshold would provide ade-
/ Both of the signal generators have out- quate resolution for a memory system.
8 puts which are functions of o, but ¢, Since the residual torques can be con-
- is also a function of the velocity (f be- tinuously read out in a torque rebalance
/ ing constant). system, the stored information in a
F 7 core would not need to be removed in
a / e = k'pvf (16)  order to be read. Preliminary investiga-
é 6 / The other signal generator has a con- txorlsoll'uavfe t;‘ndxcat_edd -? f:" deg;ee ﬂ?f
e g stant bias and its output is a function CON'T?. 0l the residua b A
asl A of the angular rotation only applied excitations, but considerable
o = ) development still remains to be made in
E - Papey R (17)  the technique. @
T 4
C:.;\. / Substituting (16) and (17) into (15):
© O ITS
. ooy » PHOTO CRED
/ 6, 18....Nat. Bureau of Standards
2 7 € & p (19) 145 - Sty Minneapolis-Honeywell
. i lat b
Equations (18) and (19) indicate that . EegldtoriCo
! - 5 ,: . L this simple computer will produce an ) (e Caterpillar Tractor Co.
ACTUAL UNIT DISTANCES analog of the mass-per-unit time-per-
MAY, 1953 RADIO-ELECTRONIC ENGINEERING 31

wwWw americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

360
PHASE

DEGREE

SHIFTER

By SIDNEY WALD

A circuit for continuously shifting the phase

of a sinusoidal voltage through 360 degrees.

HE NEED for an accurate, reli-

able means of continuously shift-

ing the phase of a sinuseidal volt-
age through 360° while maintaining
constant amplitude arises more and
more frequently in present-day elec-
tronic circuitry. Applications for such
devices range all the way from grid-
controlled thyratrons in industrial
machinery, through navigation phase
comparison schemes, to radar range
measuring circuits.

Various metheds for accomplishing
continuous phase shift through the po-
sitioning of a shaft have been widely
employed. The most common method
utilizes a resolver whose stator wind-
ings are supplied with quadrature cur-
rents from a ‘“phase-splitting” circuit.
A uniform rotating field is produced.

The veltage induced in the rotor
winding of the resolver then has a
phase angle corresponding to its physi-
cal position in the field. A typical cir-
cuit for this type of phase shifter is
shown in Fig. 1A,

In order to achieve accurate results
with such a circuit, it is necessary
that the current flowing in stator 1
lag the input voltage by exactly 45°
while the current in stator 2 leads by
the same amount. This criterion entails
an extremely difficult and critical set
of parameters for the various compo-
nents, since the reactive elements must
be low in value and relatively large in
size to supply adequately the usual
low impedance resolver windings, S
and S.. It is particularly difficult to
maintain the linear accuracy of the
circuit of Fig. 1A over the wide range
of ambient temperatures demanded by
military specifications.

This article describes a phase-shift-
ing circuit which has a number of
advantages over those previously de-
scribed. The important differences may
be enumerated as follows:

1. The input voltage is applied to the
resolver rotor.

9. The reselver functions to supply
precise voltage amplitudes only,

and there is no rotating magnetic

field involved.

The circuit for this phase shifter is
shown in Figs. 1B & 1C. R and C may
have any convenient values, provided
that at the operating frequency the
capacitive reactance is exactly equal to
the resistance. One other desirable
condition is that the resistance R which
is chosen be large compared to the
resolver stator impedance.

Since B must equal X., the analysis
of this circuit may be simplified by
assuming their common value to be
unity. Then the resistance will be 1
and the reactance will be j. The output
veltage is then given by:

é -+ e . € — &

— - — 1
€ 2 +12 ) (1)
and the magnitude is:

o= L _Ve—e . . . . (2)

V2
Let 6 be the angular shaft displacement
of the resolver rotor. Then:

&6 = Esin® . . . . . . (3)
= FE cos @ (4)
e, = E/IN2 (5)

This shows that the magunitude of the
output voltage is constant.

The phase angle ¢ of the output volt-
age is given by substituting (3) and
(4) in (1) and simplifying:

@ =—=45° — @ P ()

This shows that the electrical phase
shift is perfectly linear with respect
to the mechanical rotation of the re-
solver rotor and differs from it by a
fixed angle of 45°.

So far, the circuit has been analyzed
for the ideal condition that the out-
put terminals are not loaded. Does the
circuit still function accurately when
the output terminals are shunted by a
finite impedance? Fortunately it does—
the only difference being that the out-
put amplitude and fixed phase shift
are other than the values already given.

In order to evaluate the effect of
loading on the circuit of Fig. 1B & 1C,
Thevenin’s theorem can be used. The

{Continued on page 29)

Fig. 1. (R) Typical circuit for phase-shifing. (B) Circuit of the phase SATHODE,
shifter discussed in the darticle. (C) Equivalent circult for purposes of WUt BANG-PASS
analysis. (D) The phase shifter incorporated in an electronic circuit. R FILTER —
‘—, 2
W' ROTOA FILTER PASSES 1o ‘@g
8 Epne 8 REECTS 34,
STATOR T~ AND WIGHER FREQ. = —
=
5! % NPT oy
$ NPUT VOLTS
= vOLTS
= /
-— ] : ROTOR e
Xc'R
OWL == AT OPERATING FREQ. 1, 8 'Ecna@ 0
DAL
1a) 1] (4] o =
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“GET DEPENDABLE PERFORMANCE
N TV TEST EQUIPMENT!

All-Electronic Sweep

TROUBLE-FREE LIFE-
NO MOVING PARTS!

Sweep Generator ST-4A. The problems of moving parts
that wear or break and inaccurate measurements from jarred
components so common with mechanical systems have been
banished completely in the G-E Variahle Permeability Sweep
Generator. You get the adjustable wide-band linear sweep
needed for TV work plus a total ahsence of moving parts!
Good attenuation, extremely low leakage. and continuously
viriable center frequency. Covers all broadcast TV channels.
Take the guesswork out of your test measurements. Use this
sweep and vour technicians can handle more work...handle
it more efficiently...add to your profits and your reputation’!

Model $T-4A

‘G-E VARIABLE PERMEABILITY
SWEEP ELEMENT

Marker Generator ST-5A. Marks all the critical frequen-
cies on a pass band as well as having continuous coverage.
Gives fast manipulation with crystal controlled accuracy for
outstanding performance. Features scparate crystal on cach
TV channel with simultaneous picture, audio and trap mark-
ers on both channel and intermediate frequencies.

Model ST-5A

Oscilloscope ST-2A. Reports from thousands indicate this
scope does the job they need in TV circuit work. Used in
conjunction with the G-E Sweep and Marker you have an
unbeatable combination. Special features include wide fre-
quency response plus DC amplifier to adapt the equipment
to other applications.

Balanced Output Adaptor ST-8A. Converts single-ended
Sweep Generator output to balanced output for 300 ohm
television receiver work.

Model S5T-2A

=. = A
74 ml7 |_7 1953 Ny,
74 b 9 . =
77 ’ @ S, General Eleciric Company, Section 953
& Electronics Park, Svracuse, N, Y

O / / . ~ay. YEARS OF ELECTRICAL X
~ PROGR = - = .
,-/(t({ 6’0”/” /0//2 C)(W WIS Wi = o 2= Please scnd me complete specifications on G-E

= =

e Vg TV Test Equipment,
NAME
GENERAL ELECTRIC  cown
ADDRESS.
CITY S . STATE.
i b v x
May, 1953 19
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Depend on Mallory
Jor

ipproved Precision Quality

BACK TOMORROW

Fast turnover . . . more jobs done per dav ... that’s the answer
o greater profits Jor any service shop. Lvery innte saved is

time available for turning out more work,

That’s why Mallory Midgetrols® were designed tor Tast, casy
installation in any set . ..UV or radio.

Round tubular shafis can he et aceurately and quickly ...
fit split-knurl or flatted-type knobs.

AC switehes can be anached instantly without dizassembling
the control.

Unique design simplifies invetory problems ... makes

them guickly available from your distribntor,

Midgcetrols are engineered to mateh the electrical characteristies

ol the original equipment of any IV or radio =et. They will give

equal, and often better, performance and life than the oriemal

Maliory Dual Control hits

Three kits ol countrols  and
swilches. selectod 10 meel varving
requirements in different paria ol
the conntry, will serve 50 different
models of radio and 1elevision sels,
You pay ooly for the contrrols and
switches;  attractive  3e-drawer
metal eabinet is lree ol extra
cosl. Get details from vour
Mallory Distributor.

conltrol.

FFor all vour service work, nse Mallory M idgetrols. They are
the answer to fast installation . . . preeision quality on
every job.

This will save vou time. too. Ask vour Mullory Ihs-

tributor for a copy ot the Mallory Control

Guide. 1L s a complete cross reference be-

tween =l manulaeturers’ part nnmbers

and the equivalent Mallory control.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA |
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NO OTHER UHF ANTENNA
COMBINES ALL

| Extra ZAII 3Sbarp
high " channel ~ vertical
gain  reception  and horizontal
~ direetivity

GORNER REFLECTOR

Not I...Not 2...hut all 3combined

for amazing picture clarity

NOTHING . .. absolutely nothing compares with
Walsco’s Corner Reflector. It’s the only UHF
antenna that offers a 3-way combination that
produces sharper, clearer TV pictures. Truly a
masterpiece in precision electronic engineering.

COMPARISON CHART

High All channel Sharp
Gain Performance  Directivity

WALSCO .
CORNER REFLECTOR YES YES wnlsco A Model to Fit Every Installation

ANTENNA B YES NG Walter L. Schott Co.

ANTENNA C NO 8225 Exposition Place

Los Angeles 18, California
ANTENNA D

Overseas Representative: Ad Auriema, Inc., 89 Broad St., New York 4, New York
May, 1953 21
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New., another Channel Master development!

beats ’em all on UHF !

CHANNEL MASTER'S

| - 0
AL TWIN ¥

Model No. 406

Gives the brilliant performance

of 2 antennas !

because Ch I Master’s Twi
THE MOST SENSITIVE anne aster’s Twin Corner

UHF ANTENNA Reflector really is 2 antennas
e EVER DEVELOPED! stacked side by side f i

into one simple structure o L |
Extremely narrow
).

S S
negligible rear lobe [
exclusive DUBL-DIPOLE design

A i e 2 antennas, electrically
. ol

Twice the gain of X
e 1 antenna, mechanically

the BEST standard UHF
Corner Reflector. e One simple structure . . .

e one simple installation . 1

Excellent 300 ohm impedance match over the entire UHF highest gain, all-channel UHF coverage !
range, provided by butlt-in, pre-cut matching harness

In any area you pick, the Twin Corner Reflector will out-perform any other antenna available today !

2w an Ny &N GN A G5 G0 o oo oo 3l on CR D A ED En En BN D A O ED o T e e e o e S e = L T R T CR L T YY)

: n3 |
Ties together AU S Loy v crep's New!

IV reception bands!
j TRIPLE'TIE model no. 9035

electronic inter-action filter

* A

“Free spuvs” terminals,

Impossible for dirt ar rainwater Combines up to 3 antennas with only 1 lead

to the set.

1. low Band VHF
2. High Band VHF
3. All UHF (Broad Band or Yogi)

to occumvulate between the
terminals, which can

short oul the picture.

Assures you of brilliant,
steady reception in ANY KIND

OF WEATHER !

Designed to
adapt all
HI-LO VHF
installations to
UHF — |quickly

—gd
{y and economically

Eliminates inter-actlon beiween all 3 ontennas.

UMF ANTENNA ' &)y
TO SET OR CONVERTER {_ac '
! =

o T

SINGLE LEAD e NO SWITCHING HIGH BAND VHF ANTENN
LOW BAND VHF ANTENNA

ELIMINAYES INVER-ACTION e NO SIGNAL LOSS ON VHF OR UHF
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ULTRA FAN se ries—Complete VHF-UHF coverage

single bey

iseuuembiese
e

o o

Today's most sensitive All-VU*
antennas! The Ultra Fans
actuolly operote on three sep-
arate electrenic principles —
aufomatically

1. Llow Band VHF {(Chan-
nels 2-6) . . . Conical
anfenna with paro:
sitic reflector

2: High Band YHF (Chan-
nels 7-13) . ., Large
diameter V antenna

e 3. UHF (Chonnels 14-83)

= d ... Triangular dipole

with sheet reflector

One set of All-VU* stacking

rods provides highest YHF and

o

model no. 413

Your best bet for UHF!

steeked — model no. 4132

URF goin. Each VUltra Fon has
its own 2stage inter-oction
filter, so thot only cne trams-
mission line to the set is
raquired.

*All YHF, oll UKF

Instantly converts
all Channel Master
Super Fans into
high gain, all-
channe!, YHF-UHF
antennas. Features
a built-in  inter-
action filter.

ULTRA
DAPTER
mode! no. 414

- CHANNEL MASTER Ultra-Tennas

America’s most complete — most effective — UHF ontenna line,

Channel Moster's advanced_ enginsering poys off againl While rain
caused hundreds of UHF antennas to FAIL recently in Portland, not one -
Channel Master antenna. dimmed or shorted: out a picture! The
facts speak for themselves: Rain or shine, Channel Master antennas out-

perform all others.

Only Channel Mas 3
\ne “TWIN TERRORS

ULTRA

BOwW
model no. 401

The basic UHF

antenna for g
primary signal

areas, and the

cutstanding

member of the

bow-type an-

tenna family.

fer Antennos ure designed 1

OF UMF RECEPTION:

o eliminate

which causes picture

ULTRA
BOW

Vibration, ) 4
flicker. ‘s Ultra- Fae ' with
. by Channel Master s 2
ER‘[;::;mreodnsirucnO" ond advonced F ‘ SCREEN
mechanicol design. E REFLECTOR

The accumulation
moisture urnund,ihe
minals, which dims
ally shorts ov

Eliminoted by Ch i
sational ''free-spoce term
prevent the accumu

depml" a

of dirt or
antenna ter-
and eventu-
t the TV picture.
annel Master's sen-
rminals w
lotion of foreign
{ the feed points.

model no. 403

[ Can be stacked in
1, 2, ond 4 bays
High, all-channei
UHF gain, excel-
fent front-to-back
ratio,

—— e e D OT Gy m S G G G S S S e S G G W R

-+ CORNER
REFLECTOR
model no. 405

-’

The outstand-
ing all-chonnel
UHF FRINGE

1 antenna.

]
{

i
e A A SN e e e — - —— - p— = T
-
ULTRA | DELTA
I N WELD
VEE ' .
: Ag Wide Band
model no. 404 1 P 10 Element
: L UHF Yagi
® Good UHF 1 Custom-designed
gain | for full coverage
. 1 of your specific
i il g.cl.m 1 area! 8rilliant high
[ Lrjhe most rigid ] gain performance
HF antenna 1 o N across as many as
of its type [ SminTER, e 23 ditferent chan.
= and size. 1 14 D8, stacked nels
' 3

Write for complete technical literature The anly filter with “free-space” terminals.

MEMBER Sold through the nation’ P T
PN old through the nation’s ] ULTRA-TIE model no. 9034
STENNA . . g
Ar:LgAﬂL:R::': leading distributors : Electronic Inter-Action Filter
SSOCIATI
s;;m, ' : JOINS separate antennas into a single VHE-UHF
‘,\‘ 'o' : antenna system, for use with a single transmis.
= %, sion line,
. : CHANNEL MASTER CORP. ! :
L S ELLENYILLE, N ¥ 1 SEPARATES VHF and UHF signals at the set
=g 7 . 1 or converter where seporate inputs are provided.
]
1
1
|
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New Portable
Battery-Operated
Spring-Motor
Tape Recorder

The Magnemite”

For all field recording without AC power!
Smaller and lighter than a portable type-
writer, the Magnemite® actually makes
field recordings that can be played on any
studio console equipment. Completely
self-powered, the Magnemite* does away
with bulky and cumbersome generators,
storage batteries and rechargers.

Jusf‘check these unusual features:

® Noiseless and vibrotionless governor-
controlled spring-motor assures constant
tape speed.

® 100 operating hours per set of inexpensive
flashlight-type dry cell batteries.

e Earphone monitoring while recording, and
earphone playback for immediate quality
check.

® Operates in any position, and is unoffected
by mavement or vibration during operation,

e Warning indicator tells when to rewind,
and shows when amplifier is on.

® Broodcast models weigh 15 paunds. Slow-
speed models weigh enly 10 pounds.

® Requires no more desk space than a letter-
head, measuring only 11 x8Y2 x5V inches.

There's a choice of 5 different models for
any recording need. High fidetity units,
meeting primary and sccondary NARTB
standards, which record and play back
frequencies up to 15,000 cycles, are avail-
able for broadcast stations, critical music
lovers, and scientific rescarch. For investi-
gation, missionaries, reporters, and general
dictation while traveling, there are units
which play up to 2 hours per reel of tape.

AMPLIFIER CORP.

of AMERICA
398 Broadway, N. Y. 13, N. Y
®Trade Mark Reg.

24

M. L. MYERS has been named assist-
ant general sales manager of Spuarton
Radio-Television of
Jackson, Michigan.

The post is a
newly-created one
designed to meet
| the needs of the
lcompany’s aug-
mented 1953 sales
and advertising 4 -
campaigns, e

Mr. Myers, who has been on the com-
pany's sales staff for several months.
served as division manager for the
Hercules Steel Compuny and as sales
manager for Supermix, Inc. before
joining Sparton.

* * *
AMERICAN INSTITUTE OF MANAGE-
MENT has awarded certificates of man-
agement excellence to seven manufac-
turers in the radio and television field.

General Electric Co., Sylvania Elec-
tric Products Inc., and Westinghouse
Electric Co. reccived awards for the
third consecutive ycar. Motorolu Inc..
Zenith Radio Corp., Philco Corpora-
tion, and RCA were first-time winners.

In order to qualify for an award, the
company must receive 7500 out of a
possible 10.000 points. These credits
are assigned for excellence in ten sep-
arate areas of management : economic
function, corporate structure, health of
earnings growth, fairness to stock-
holders, research and development.
directorate analysis, fiscal policies,
production efficiency, sales vigor, and
executive evaluation.

* * *
EUGENE C. WHITE has been named to
the newly-created post of industrial
specialist for the
tube department of
the General Electric
Company.

In his new posi-
tion Mr. White will
coordinate G-E poli-
cies for the sales of
| industrial tubes to

manufacturers of
| electronic equipment.
For the past year he has been assist-
| ant to the sales manager of industrial
and transmitting tubes. He is a Carne-
gie Institute graduate and has been
with G-E since 1943.
* &® *
TRIAD TRANSFORMER MANUFACTURING
€O. has taken over the operations of
TETRAD CO., INC. manufacturers of
miniaturized electronic components.
Both firms are located in Venice, Cali-
fornia. No change in personnel is con-
templated . ., . DIVISION LEAD COM-
PANY of Chicago has purchased EAGLE-
PICHER COMPANY'S Metallic Products

www americanradiohistorv . com

Division plant at Argo, Illinois. Equip-
ment and personnel will he retained
and ahsorbed into a combined opera-
tion . . . ALLIED SOUND of 115 W, 45th
St.. NYC, has changed its corporate
name to ASCO SOUND CORPORATION.
The management and activities of the
firm are unchanged . .. CLEVITE CORP.
of Cleveland has acquired the majority
stock interest in TRANSISTOR PROD-
UCTS, INC. of Boston.
* *

JOHN J. DOYLE, a 25-year-man with
Westinghouse, has heen named to the
new post of man-
ager of renewal
sales for the com-
pany’s tube division.

He was formerly
manager of power
tube sales and will
now be¢ respon-
sible for planning
and directing sales
of all classes of tubes in the rencwal
tube market.

The company also announced the ap-
pointment of JAMES L. BROWN, as
manager of equipment tube sales. He
formerly headed cathode-ray and re-
ceiving tube sales.

These two new posts were created
to enable the company to render more
specialized service to distributors and
service dealers as well as to equipment
manufacturers.

* * *

HYTRON RADIO & ELECTRONICS CO. is
constructing an ultra-modern televi-
sion picture tube plant and warehouse
in Kalamazoo, Michigan. It will be
ready for occupancy during the sum-
mer of 1954 . . . AMERICAN ELECTRON-
ICS CO. has moved to new and larger
quarters at 1203-05 Bryant Ave.. New
York 59, N. Y. ... A branch office at
2718 Linwood Blvd. in Kansas City has
been opened by L. F. WAELTERMAN CO.
of St. Louis. The firm acts as manu-
facturers representatives for a number
of electronic firms. A. S. Engelman
will be in charge of the new branch

. . MORT'S RADIO SHACK, INC. has
moved to 1920-22 Milwaukee Ave. in
Chicago. The new location offers am-
ple parking facilitics, a high-fidelity
sound room. and housing for a com-
plete line of radio and television com-
ponents . . . UNGAR ELECTRIC TOOLS,
INC. has moved to a new $200.000 plant
near Venice, California. The new fa-
cilities include a one-story main oilice
and factory building and a rear build
ing to house a woodshop and machine
shop . . . ASTRON CORPORATION has
expanded its plant and manufacturing
facilities at 255 Grant Ave. in East
Newark, N. J. The additional space
will permit the company to douhle its

RADIO & TELEVISION NEWS
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AMAZING NEW TRAINING PLAN

NOW ... YOU CAN BECOME A

ENSED TV TECHNICIAN

mec. LICENSED TV MEN MAKE MORE MONEY

President of Radio-Television
Trasning Ass0ciation,

L RAALIICE SET-UP YOUR OWN HOME LABORATORY
AT NO EXTRA COST! WITH THE 15 BIG TELEVISION-RADIO

YOU GET A ROUND TRIP TO KITS WE SEND YOU (At No Extra Cost)
NEW YORK CITY

= a
U.S. OR CANADA
FROM ANYWHERE IN THE B0 on. PLUS 2 FAEE

o

urs ot advanced \3.g.ruchon ;R%.gh E

¥ ronies enuip-

watnilision, Y use modern electr S

TELEVT'S.ON'1'r:"lmstudonl-opur:iled T\' \'aew foak’s

ment. !n?(:x:]ng,‘; < s’cen‘c?“o hsnd Yori's

stations. YOU chind the o hrs and’ 1
big Radio- TV Ceniirsy o EXTRA COST! (APP

C(‘)\r’!?pl\&: Radlo-TV course only.}

Only RTTA mokes this amazing offer,

YOU BUILD
AND KEEP
ALL THESE

UNITS

—INCLUDING BIG SCREEN Tv RECEIVER.

EXTRA FEATURES THAT MEAN MORE MONEY fOR YOU!  Plus Super-Het Redio TAKES UP 1O

Thousonds of new job opportunities will be ovailable Receiver, R.F. Signal

for you right in your own state, now that the govern- Generotor, Combina- 2] fn.

ment has lifted restrictions an new TV stotions. My tion Voltmeter.

simple, successful methads con PREPARE YOU NOW 1o st T PICTURE TUBE ¢
take your place in America’s booming TELEVISION Ammeter-Ohmmeter, . 8
ond Electronics industries . . . help you get the success C-W Telephone /
and hoppiness that you aolwoys wonted out of life. Receiver, AC-DC -
You learn the practical, eosy woy by using actual

parts and equipment in the 15 big Radio-TV kits |  Tower Supply.

send you, including o COMPLETE TV RECEIVER ... Everything

yours to build ond keep, Furnished

My Advoanced Training Prepares You For Better Jobs Including

Then, atter you finish your training for o position as All Tubes, and

a full-fledged TV Technicion—where you con write Big TV Tube

your own ticket and choose from dorens of foscinat-
ing coreers—[ don’t stop therel | continue to train
you—AT NO EXTRA COST—to qualify for even befter
paoy in the BETTER JOBS thot demond FCC licenses,

URSE

FR[E‘. FCC COA&HJFENC:OW YOouR
PREPANE N SE /N TV _AND RADIO

with my . ..

Advanced FM-TV 'l'rammg<:
For Men Who Know Radio)
Prepares You For Higher Pay Jobs (

In A Few Pl?onths ’

COMPLETE theory and practical train- 4

INE course . . . complete with kits ’
inclugding large screen TV receiver. {.

FCC Licensoe Coaching Course Included FREE.

. every student o .
?\lfve‘[r:se':ry van‘é Practice is_completed

ATTENTION! VETERANS! <,

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW G.l. BILL! If discharged /;a‘ 3
after June 27, 1950—CHECK COUPON BELOW! Also approved for RESIDENT TRAINING \;

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

| GET MY GRADUATES GOOD PAYING. JOBS

i1 ' A3 Merchant f?_\lnsﬂéwg_;o I mow Jotd & fne air- Mr. Leonard C. Lane. President
Tor “io-aay i1, - Your Guardia Field, New York RADIO-TELEVISION TRAINING ASSN. 5
! tralnin@ heined me Ret City. thanks to your ex- 1629 Broadway, R.Ad_lo City Station
this fine N:llsl‘o.r:l.“y o cellent "u:‘;‘:;u\h Wosenvaro New York 19‘ N. Y. Dcpr T—S .
" Dear Mr. Lane
1 1 - Thanks o
u:{r’.:r:a‘ﬁé‘fgh'r?:' get my g qdaiined for's Mail me your NEW FREE BOOK and SAMPLE 1
R s e s . el ot Pederat Tere LESSON that will show me how I can make BIG ]
AmgTean A_"tlt'ar\;::\e E. Baswo Paonet 2 5nrda't?l'“l‘uﬂlt Seier PGIE By o T'ELEVlSION. ! underst_rmd Ty R
Many others working at NBC, mRCA, CBS, Dumont, Phiico, der no obhganon and no salesman will call. .
Emerson, Admiral and other le-dlng firms. Name Age .
RADIO-TELEVISION TRAINING ASSOCIATION 'nustrated e . g
1629 Broadway, Radio City Station, New Yark City 19, N. v.  Book plus JESIG e ——
Sample I am interested in Radio-TV Advanced FM-TV g
Approved as a Correspondence School L VETERANS: 1f qualificd un G.I. bill
under the laws of the State of New York ‘°**°” here [] Residenc Study '
| B N N B N B B N B BN BB BB N N
May, 1953 25
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INLINE Antenna for
maximum broadband
VHF gain over all chan-
nels.

Two
BO-TYs
stacked for
increased
gain and
reduced
vertical
response.

A STACKED-V

% .. for VHF, UHF,
e . or VHF-UHF
reception.

RHOMBIC for any UHF

* channels where narrow
lobe and high gains are
needed.

| 2

C""f: '%_\’_‘__ I

Stacked INLINE VHF An-
tenna for fringe signal areas,

BO-TY P
Antenna for S oo J
all-channel 4 =
UHF 1!
reception. I

CORNER
REFLECTOR
for increased
gain over
UHF
channels.

YAGI for maximum gain over
specific UHF channels.

For the finest picture your set con produce use a Quality
AMPHENOL Antenno best suited to the problems of your location.
Consult your AMPHENOL Distributor or Dealer about the specific

AMERICAN

problems of your particular location.

productive capacity for condensers . . .
MOULTHROP AND HUNTER, manufac-
turers representatives, have moved to
160 Tenth Street in San Francisco . . .
KIMBLE GLASS €O, is building a mod-
ern television bulb manufacturing cen-
ter at Sayreville, N. J. Equipment to
enable an output of approximately
150.000 television bulbs per month is
now being installed . . . The offices and
showrooms of DALEQO and MIDTOWN
CABINET SALES INC. have been moved
to 160 E. 56th St. in New York. The
company handles television and radio
cabinets.
# ® *

SYLVAN A. WOLIN, well-known in the
clectronic parts field for twenty vears.
has established his

own advertising

agency at 153 W,

| Palisade Ave. in En-

glewood. N. J. @f

Mr. Wolin recent-
lv resigned his po- r
sition as vice-presi-
dent in charge of -
sales of the Pyra-
mid Electric Company. Prior to this
association, he was with Solar Manu-
fucturing Corp.

His firm will specialize in handling
eclectronic accounts.

® % &
ROBERT €. SPRAGUE will return to
Sprague Electric Compuany as chair-
man of the board of directors arter
an extended vacarion. He withdrew his
nomination as under-secrctary of the
Air Force when he decided against
selling his stock in the firm he founded.
The new oflicers of the firm, elected
recently. will retain their posts . . .
PAUL EVANS has joined Heppner Mfg.
Co. as a design engineer. He was for-
merly a project engineer with Sylvania
and on the engincering staff of West-
inghouse . . . General Instrument Corp.
has named LEE BALLENGEE as assistant
sales manager and B. V. K. FRENCH as
manager of the company’s Chicago of-
fice . . . DWIGHT W. BLOSER, formerly
chief engineer of the Transicoil Corp.
of New York has been named vice-
president of the firm. e will supervise
the design. engineering, and produc-
tion of the company's products .
GEORGE HALSTED has been appointed
to the newly-created position of field
training manager for Motorola Inc.
... The promotion of HUGH F. COLVIN
to the post of vice-president and treas-
urer has been announced by Consoli-
dated Engineering Corp. . . . HERMAN
N. LUBERT is the new advertising and
export manager for Fuda Radio &
Electric Co., Inc. .. . MYRON T. SMITH
has heen promwoted to the post of sales
manager for General Rudio Company.
S. W. DeBLOIS has been appointed ex-
port manager for the same firm . ..
JOHN H. CRAFT, JR. is the new national
service manager for the radio and tel-
evision division of Stromberg-Carison
Co. . . . Stewart-Warner Electric has
appointed BURTON P. GALE to the post
of advertising manager . . . NORMAN
SKIER is the new merchandise manager
(Continued on page 157)
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Mutual Conductance
Dynamic Tube Checker
Model 7052

CATHODE RAY TUBE CHECKER

MODEL 7053. From Philco, the only
emission CRT checker containing a
built-in neon bulb calibrator for indi-
vidual calibration of bulb sensitivity
... for pin point accuracy and finest
sensitivity each unit is individually
calibrated . . . tests all picture cubes.

Now Yours on New

SPECIAL PAYMENT PLAN

3-INCH OSCILLOSCOPE
MODEL 7020. The ulcimate in porta-

biliey this Philco scope is 2! times
smaller than other 3” units . .. adapt.

now, avoid guesswork with pre-ser hori-
zontal and vertical sweep rates. Provide
measurements acCurate to within 5%,

PHILCO Test Equipment

SPECIFICALLY DESIGNED FOR THE SERVICEMAN .

el e R . )

May, 1953

H
|
|
|
able for bench use or field servicing . . . :
|
|
|
|
i
|
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TUBE

~Tests '"Em

CHECKER

All!

Here's Philco's answer to your rube
checking problems . ..a mutual con-
ducrance tube checker that tests ‘em all
from subminiature to acorn low power
transmitting tubes . . . featuring the most
sensational roll chart yet designed for
efficiency and speed of operation. Irs
compact design, hnished in beauriful
grey leatherette with blue panel, makes
iradaprablefor both portableand counter
top use. Size— 17" Wx 184" L x 10" D,
Weight—21 [bs. (Shipping Wri. 24 ls).
Operating Veliage— 105-130 volts AC,

J Most complete, easiest to uyse roll chart
ever designed.

Mutual conductance reodings given
directly in Microhms.

Forecasts remaining tube life!

J Checks shorts and leaks between ele-
ments of tubes.

Determines noise characteristics and gas
content of tubes.

FILL OQUT AND MAIL COUPON OR
SEE YOUR PHILCO DISTRIBUTOR NOW

r____—__——___—___—-i
PHILCO CORPORATION, Accessory Division |
Allegheny & “A' Sts_, Philadelphia, Pa.

o I
! am interested in the Philco Test -‘ g p‘_“\_(_o“' |
Equipment shown here. Please send I I
me defails of your SPECIAL PUR- \ ' .

CHASE PLAN for obtaining these units. e A\ |
\ 'ﬁ-—’ - I

Please send FREE copy of your =
new booklet on Philco Test Equipment. \ =
N I
NAME. :
ADDRESS. . ... ... .. ... .. ... .. .. .. ; '
ary. STATE. R |
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Burton browne adversming

Quality-checks are a full-time job with Rauland—all the way
down the line. From spectographic analysis of tube components to
ionization test for vacuum—1,314 tests are your assurance that
Rauland meets the highest engineering standards. Test-proved in
our factories and laboratories, performance-proved in countless
homes...it's plain to see why Rauland is the proved profit-getter,
t00. The Raxland Corporation, 4245 N. Knox Avenue,

Chicago 41, [llinois—Maulberry 5-5000.

Z&Ig’l‘ Subsidiary

RVAVMRANNID,

PERFECTION THROUGH RESEARCH

RADIO & TELEVISION NEWS
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/T -

AND

\\S

o pNE

weeping the Country!

s COLLINS

TUNERS

and

RECEIVERS

AUDIO PRODUCTS CO.

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

The FM-11 tuner is availoble in kit form with
the IF Amplifier mounted in the chassis, wired
and tested by us. You mount the completed
RF Tuning Unit and power supply, then after
some simple wiring, it's all set to operate.
11 tubes: 6J6 RF amp, 6AG5 converter, 6C4
oscillator, 6BAS 1st IF, (2) 6AU6 2nd ond 3rd
IF, (2) 6AUS6 limiters, 6ALS discriminato-,
6AL7-GT double tuning eye, 5Y3-GT rectifie-.
Sensitivity 6 to 10 microvolts, less than 'z cf
1% distortion, 20 to 20,000 cycle response
with 2D8 variation. Chassis dimensions: 12'z"
wide, 8" deep, 7" high. lllustrated monual
supplied. Shipping weight 14 Ibs.

Every High-Fidelity Need

Each Collins Tuner Kit is complete
with punched chassis, tubes, power
transformer, power supply compo-
nents, hordware, dial assembly
tuning eye, knobs, wire, ete., as
well as the completed sub.assem.
blies: FM tuning units, AM tuning
units, IF amplifiers, etc., where ap-
plicable. Since all these sub-assem-
blies are wired, tested and cligned
at the factory, Collins Pre-Fab Kits
are easily assembled even without
technical knowledge. The end re-
sult is o fine, high quality, high
fidelity instrument at often less than
half the cost — because you helped
make it and bought it direct from
the factory. Bring your present re-
producing system up to date with
a new Collins Tuner.

Two ALL NEW Complete Kitsefor

The original 15 tube deluxe FM/AM
pre-fab kit redesigned on a smaller

chassis. The tuner naw measures 14"
wide by 12" deep by 7%’ high. This
attractive new front and dial assembly

opens up new applications where space

is at a premium. Kit includes every-

thing necessary to put it into opero-

tion—punched chassis, tubes, wired and

aligned components, power supply,
hardware, Kit FMF-3
tuning unit, IF-6 omplifier, AM-4 AM
tuning unit, moagic eye assembly and
complete instructions. All tubes includ-
ed. Shipping weight 19 lbs.

efc. comprises

Selected Basic Components For Special Applications

SN
ol =y
| e o B
515

r]

FMF-3 Tuning Unit

ey Y T .

BARENSFREE S

1975

IF-6 Amplifier

The best for FM. The most sensitive and most
selective type of ““front end’’ on the market.
6 10 10 microvolts sensitivity. Image ratio 500
to 1. 6J6 tuned RF stage, 6AGS5 canverter
6C4 oscillator. Permeobility tuned, stable and
drift-free. Chassis plate measures 6V/2"'x4aVa'"
In combination with the IF.6 amplifier, the

highest order of sensitivity on FM can be ot-

A remarkable value! 6 tubes are used in the
IF amplifier: §BAG 1st IF, (2) 6AUS 2nd and
3rd IF's, {2) 6AUS limiters and ALS discrimi-
nator. High gain, wide-band response (200
KC) for highest fidelity. 20 10 20,000 cycles.
Distortion less than Y2 of 1%. Draws 40 ma

AM-4 Tuning Unit $2450
Tops in AM superhet performonce! A 3.gang
tuning condenser gives 3 tuned stages with
high sensitivity and selectivity. Assembly is
completely wired, tested and aligned ready
for immediote use. Frequency coverage 540
KC to 1650 KC ot o sensitivity of 5 micro-
volts. Tubes 6BA6 RF amplifier; 4BES con-
verter; 6BA6 IF amplifier and 6AT6 detecior.

tained. Tubes included as well os schemotic
Shipping
$3.85

220 volts. Chossis
11.5/16''x212"  Shipping weight

plate dimensions:

3 lbs.

Draws 30 ma 220 volis. Mounts on a chas-
sis plate measuring 4''x7%'". Ship-
ping weight 212 Ibs. Dial avail-
able at $3.85.

and instructions. Draws 30 ma.
weight FMF-3: 214 Ibs. Dia! available

'—To Collins Audio Products Co. Inc.
P.O. Box 368, Westfield, N. J.
Tel. WEstfield 2-4390

FM Tuner Kit FM/AM Tuner Kit

Slide Rule Dial Assembly

volts, permeability tuned. Tuning unit and IF aemplifier on
the same chassis plate. Draws 40 ma 100 volts. Tubes:
6AG5 converter, 6C4 oscillator, (2) 6AUS IF amplifiers, 6ALS
in new ratio detector ctircuit Shipping weight tune: and
dial 5 lbs.

WHEN YOU

May, 1953

50 FMF.3 Tunin i IF-6 Amplifier D.IC Tuner Dial
RD-1C Tuner & Dial $28 ' e T:ninggULr,\;“ e g ondaDig
The COLLINS RD-IC FM tuner chassis is unique in the field. '
A whole, compact FM tuner and dial that fits in the palm NAME =
of your hand. Convert AM sets to FM/AM receivers for only i
a few dollars! Unlimited applications where spuce is at a ADDRESS -
premium. Use in conjunction with your phonograph amplifier. l
Full frequency response to 20,000 cycles. Sensitivity 20 micro- l Ity STATE

See weights, add shipping cast S ...

l Amount for Kit §

Tot«l amount enclosed $ Check [

THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS

Money Order

29
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G.L AGAIN TELLS AMERICA THE

50,000 MEN LIKE
“DUSTY” RHODES MAKE
TV SERVICE A “PROFESSION" 357 .5

cf_RhodrPs Radio Jﬁd }:[v
o evision, Parerson,

® These ads, and those runin — ;

Life and Collier’s last fall, are , ] ' vl

all part of the public relations

program General Electric is
sponsoring in the interests of
the TV Service industry.

_—\
nmm 01 =
mn‘:“v‘ia:mt“s' WAL S L, . S v
HE GIVES PATERSON, N.J., A PROFESSIONAL TEAM OF ACE SERVICE MEN

Across the country. TV service has become accepted as & new “profession.” One of
the reasons is this new industry’s high calibte of men. Tuke "Dusty™ Rhedes of Pt
erson, N. J. He's on the Chamber of Commerce’s Board of Dirccrors. He's president
of the Radio and Television Service Men of N ] He's ucuve on the Community
Chiest. In other words. he's 4 eredit to his calling and his commumnity.

_—

“"““ w gLECt (114

\ 5“3\" M'. - »

1. PALMER MURPHY, munager, Grearer Parerson RICHARD E. KINM, salesman. says: “'Lve sent
Chamber of Commerce, says. = "Dusty innumerable people to him—that shows how
Rhodes is the kind of man any community much | think of his service.”” Kinn's wife

would be happy to have—a definite asset says: “'His men are polire and efficient

MRS. ROSE ZARROW, housewife, says BEN MERKER, Rhodes’ service manager. is a
*Rhodes’ service is wonderful. As soon as graduate of DeForrest Training School and
you call them they re here—no peity excuses like ali Rhodes” service men he regularly
—just like rhe minuce.men. atrends technical seminars and courses. -

One of a series of informative wdrertisements on TV service.
Tube Departrient, General Electric Company, Schenectacdy 5, N.Y.

GENERAL @D ELECTRIC

30 RADIO & TELEVISION NEWS
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IRUE STORY OF TV SERVICING

S8 e

>

e~

Four powerful, informative ads in Look Magazine
Reaching 13,187,140 readers
Reporting the facts on typical TV Service Dealers

Convince present and future set owners of the
know-how and integrity of TV Service Dealers

THIS BOOKLET FOR SET OWNERS. ..

outlining the intricate requirements of TV servicing
—was also made available to service dealers. And,
through G-E tube distributors and tube dealers,
hundreds of thousands of copies are finding their
way into the homes of America.

What are you doing to follow through on this effort in your own locality?

HERE'S WHAT YOU CAN DO:

You can build customer good- €) Youcanactively “sell” service, '
will through full explanation to increase your income and
of service charges. prestige in your community. 4
@ You can endorse sound busi- @ You can support distributors
ness practices in your own and programs which advance
service associations, the interests of the Service Dealer.

TUBE DEPARTMENT, SCHENECTADY, N. VY.

VELECTRIC

168943
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for every PARTS SHOW EXHIBITORS

audio
need

CANNON

9

you can hear
the difference

rsenss 0 |

Ay

b ) o I

| XL SERIES

In addition to the lines illustrated, the
45E Test Point Jacks and connectors
in the GB, U, and M14 series are avail-
able through the 130 selected fran-
chised distributors forCannon Electric.
Other electronic-electric distributors
also sell certain items in the Cannon
line, including XL, M1-4, and GB series
connectors, and a variety of Cannon
Specialty Lights. Write for the RJC
and Audio Connector Bulletins.

UA SERIES

L

K (TV) SERIES

CANNON ELECTRIC

Since 1915
FACTORIES IN LOS ANGELES, TORONTO, NEW HAVEN
Representatnves in principal cities. Address inquir-
ies to Cannon Electric Co., Dept. E-145, Los Angeles
31, California,

32

I |
f ] XK SERIES

May 18-21, Conrad Hilton Hotel, Chicago, Illinois

Aerovox Corporation
Akro-Mils, Inc.

Alliance Manufacturing Co.
Allied Electric Products, Inc.
Alpha Metals, Inc.

Alpha Wire Corporation
Alprodco, Inc.

Allec Lansing Cerporation
American Microphone Co.
American Phenolic Corporation
American Radio Hardware Co.
American Television & Radie Co.
Amperite Corporation, Inc.
Anchor Radio Cerporation
Approved Electronic Instrument Corp.
Argos Products Co.. Inc,
Astatic Corporation

Astron Corporation

Atlantic Wire & Cable Co.
Atlas Sound Corporation
Audak Company, Ine.

Audio Devices, Inc.

A.V Tape Libraries

Baker Manufacturing Co.
Barker & Williamson, Inc.
Belden Manufacturing Co.
Bell Sound Systems, Inc.
Blonder-Tongue Labs.. Inc.
David Begen Co., Inc.

Brach Manufacturing Corporation
British Industries Corporation
Brush Development Co.

Bud Radio, Inc.

urgess Battery Co.
Burlington Instrument Co.
Bussmann Manufacturing Co.

*Caldwell-Clements, Inc.
Camburn. Inc.

Centralab

Channel Master Corporation
Chicago Transformer Divisien
Clarostat Manufacturing Co..
Clear Beam TV Antenna Co.
Cleveland Electironics, Inc.
Columbia Wire & Supply Co.
Condenser Products Co.
Consclidated Wire & Associated Companies
Continental Carbon, Inc.

Copperweld Steel Company

Cornish Wire Company. Inc.

*Cowan Publishing Corp.

Crescent Industries, Inc.

Crest Laboratories. Inc.

Crest Transformer Corporation

Crestwood Recorder Division

Inc.

Davis Electronics

Drake Electric Works, Inc.
Dukane Corporation

Allen B. DuMont Labs.. Inc.
Duotone Company. Inc.

Hugh H, Eby. Inc. (Eby Sales Co.)
Eicor. Inc.

Elco Corp.

Eldico of New York, Inc.
Electronic Instrument Co.. Inc.
Electronic Measurements Corporation
Electronic Publishing Co.. Inc.
Electro Products Laborateries. Inc.
Electro-Voice. Inc.

Electrovox Company. Inc.

Ellar Woodcraft Corporation
Equipto Division

Erie Resistor Corporation

Federal Telephone & Radio Co.
Finney Company

www americanradiohistorv. com

Fisher Radio Corporation
Freed Transformer Co.. Inc.
Fretco, Inc.

Gee-Lar Manufacturing Co.
General Cement Manufacturing Co.
General Electric Co.

General Fuse Co.

General Industries Co.

General Instrument Corporation
Gonset Co.

Grayburne Corporation

Grayhill

Great Eastern Mfg. Co.

Guardian Electric Manufacturing Co.

Halldorson Transformer Co.
Hallicrafters Co.

Hammarlund Manufacturing Co., Inec.
Hardwick, Hindle. Inc.

Haydon Products Corporation
Hickok Electrical Instrument Co.
Hi-Lo TV Antenna Corporation
Hytron

1IE Manufacturing

Illinois Condenser Co.

Ilinois Transformer Co.

Imperial Radar & Wire Co.

Indiana Steel Products Co.

Industrial Development Engineering Associ-
ates, Inc. (ILD.E.A.)

Industrial Television, Inc.

Inguline Corporation of America

International Resistance Co.

Jackson Electrical Instrument Co.
James Vibrapowr Co.

I:B-T Instruments, Inc.

Jensen Industries, Inc.

Jensen Manufacturing Co.
Jerrold Electronics Corporation
Jersey Specialty Ceo.. Inc.

JFD Manufacturing Co.. Inc.
E. F. Johnson Co.

Jontz Manufacturing Co.
*Jobber News

Kester Solder Co.
Kleer-Vue Miq.

La Pointe Electronics. Inc.

Lenz Electric Manufacturing Co.
Littelfuse. Inc.

Lowell Manufacturing Co.

P. R. Mallory & Co., Inc.

Markel Electric Products, Inc.

Don McGohan, Inc.

Merit Ceil & Transformer Corporation
James Millen Manuiacturing Co.. Inc.
J. W. Miller Co.

M. A. Miller Manufacturing Co.

Model Engineering & Mig.. Inc.
Modern-Aire Manufacturing Corporation
Mosley Electronics

National Carbon Co.

National Co.

National Electric Products Cerporation
National Union Radio Corporation
National Video Corp.

Newcomb Audio Products Co.

Ohmite Manufacturing Co.
Oxford Electric Corporation

Par-Metal Products Corporation
*Parts Jobber

(Continued on puge 166)
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NOW! ULTRA-HI

"CONICALV-BEA

‘. dhAl )
| (4 :

® Peok efficienty
/ i 13db
p {T wopeL @ Gain over

—no “dead” spots
750 {statked)
@ Front-to-back ratio over 25db
@ Simplicity of installation

i “Hyrricane”
® Rugged, alt aluminum H O etcuction

® Sectionolized design — basic unitsk:[\jie;-r
thangeable for single bay, st
parabolic assembly

o ———

TELREX — TESTED, TRIED AND
PROVEN FOR EVERY RECEPTION
AREA, NEAR OR FAR!
“"CONICAL.V-BEAMS” are produced under
Re-issue Patent Number 23,346,

May, 1953

XAXX

MS
/ ©

X
N

Outstanding Broadband

UHF Antennas featuring—

® STACKED HI!-GAIN ““CONICAL-V-BEAM”
DIPOLES — Ultra sensitive stacked array with excel-

lent directivity for clean, snow-free, ghost-free long
distance reception.

® BROADBAND Stacked “CONICAL-V-BEAM” di-
poles insure flat hi-gain response with full video and

tone fidelity on any UHF channel, plus freedom from
flicker or flutter!

® HURRICANE DESIGN — FACTORY ASSEMBLED —
Light weight, ruggedized construction of the finest,

most durable materials available today. Easily in-
stalled 1n a mimimum of time.

VISIT BOOTH 131
ELECTRONICS PARTS SHOW
HOTEL CONRAD HILTON
Moy 18th to 21st

|
\WB\ MODEL P-850
/l\’\ ruamcxs 3 f 4
leacine.
CONICAL-V-BEAMS

ASBURY PARK 7,

N. J.
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950K R-C BRIDGE &
145K $IG. TRACER R-C-L COMP, KIT $19.95

: 360K SWEEP GEN,
KIT $19.95 WIRED $28.95 WAL LA KIT $34.95 WIRED $49.95 -

214K VIVM KIT

OVER I/4 MILLION "%

Lo x-: o T INSTRUMENTS

n use the world over!, )

W 535K mMULTIMETER
KIT $12.90 WIRED $14,90
1,000 /v; 31 renges

EICO new modern facilities for research,
E{ development and production~—your greater
assurance of . . .

"S5 L ABORATORY PRECISION AT LOWEST COST
/_‘%’

i"-

New 377¢ sine & souane
WAVE AUDIO GEN. KIT $31.95
WIRED $49.95

1040K BATTERY ELim,
KIT $25.95 WIRED $34.95

ce NEW 7' Push-Pull OSCILLOSCOPE

171K RES. DECADE BOX ® Boosted vert. sensitivity: 10 mv rms/in.
#§ KIT$19.95 WIRED $2495 o Extended flat freq. response: 10 cps—1 MC (=2 db).
¢ e J-step freq.-compensated attenuator; cathode
follower input.
# I~ sl e |nternal voltage calibrator; dir.-cal. screen.
[ ® Extended sweep range: 15 ¢ps—100 ke.
s e [nt. pos. or neg., ext. & line sync.

® On front panel: sawtooth, 60 ¢ps
outputs; intensity mod. & ext. sync inputs.
e Var. phasing of int. 60
cps sweep.
¢ Direct connection to
w& .= CRT plates.

.
-
L

625K TUBE TESTER
KIT $34.95 WIRED $49.95

-
CRA PIX TUBE ADAPTOR

for Tube Tester $4.50 New 5.5 wotnverer
KIT $24.95 WIRED $29.95 H
20,000€1/v; 31 ronges <M __C o ¥
o & s "

315K DELUXE SIG. GEN.
KIT $39.95 WIRED $59.95

You Build E/CO Kits in One s

Evening, but ... They last a --*f""%
Lifetime! and You oy e as
SAVE OVER 50%

221K VIVM KIT $25.95

YOU be the judge. See the famous EICO line WIRED $49.95
TODAY — in stock at your local jobber —
and SAVE!

L R
Write NOW for FREE newest Catalog 5-R. KT s '
America’s greatest instrument values bear the name— See EICO’s Exhibit at The May Trade Show

Hote! Stevens, Chicago, May 18-21, Booth 202.
m ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y.
© 1953 Reg. U.8. Pat. Of. Prices 5% blgher on West Coast, Specifications and brices sublect 10 change without notice.

34 RADIO & TELEVISION NEWS

www americanradiohistorv . com


www.americanradiohistory.com
www.americanradiohistory.com

iuﬂ

JUST bhuilt a two-story concrete

building with money earned selling

and servicing small boat radio
equipment.

“Not for me,” you might say-
“there’'s no water for a hundred miles
around.”

But, just a minute! U. S. Coast
Guard registration of motor boats has
been showing a rise of about 10,000
craft vearly, with almost a half a mil-
lion now afloat -and a large percent-
age of these bhoats have home ports
well inland. For example, hoat and
engine sales agencies are springing up
in states that at one time were the
driest in the Union, in the wake of
Federal reclamation, power, and con-
servation projects throughout the mid-
continent.

Ii has gotten to the point that salt
water is no longer necessary for
marine business; places like Las
Vegas and Sioux City are blossoming
with marine activity, and wherever a
boat sales agency can prosper. so can
a marine radio business: from Cali-
fornia to Rhode Island, and from Mon-
tana to Mexico.

Unlike the television service “boat,’
which many missed bhecause they
waited to see how far it would go be-
fore making the jump, and which just
kept right on sailing until it was out
of sight, this boat is just getting ready
to “shove off.” The man who equips
himself and jumps right now can be
in on the maiden voyage. From all
signs it appears that this boat is head-
ing into smooth waters for the would-
be small businessman who, because of
the well-established competition, is
having rough going in the older fields.

May, 1953

A big new field of servicing is growing up and has hardly

been touched. Marine radio all over the country offers the

small service shop or the amateur a bright new opportunity.

There are a few personal qualifica-
tions to satisfy, and a few other tech-
nical ones, but nothing ‘“out of this
world” is needed either in the way of
qualifications or equipment. Anyone
who is capable of making a success in
any other branch of the radio business
can do it here, and the rewards are
gratifying. Not only financially, but
in the knowledge that in being expert
in this highly important specialty,
vour radio training is being put to its
best possible use: insuring the safety
and welfare of a large segment of the
public.

First of all, you must have at least
a Second Class FCC ticket, phone or
telegraph. The next most important
requisite is the ability to get along
with different kinds of people. You
will possibly, as a matter of everyday
work, stand face-to-face with every
conceivable kind of person from opera
stars to men covered with the mud
they dredge for a living; and vou
must bhe able to show them that vou
know what you are doing. This is
guarantieed to take practice and the
exercise of a great deal of practical
psvchology, but the mental and facial
calisthenics will pay well. It is nota-
ble that the people who own boats
also own a modicum of cash. Serve
them well, and vou can latch onto a
reasonable piece of it yourself.

www.americanradiohistorv.com

Many people shy like frightened
horses at the mention of getting any
kind of FCC license, or taking a gov-
ernment examination. Assuming, how-
ever, that the technician who may
want to enter this field is a competent
one, as he should be, it would cost
him little effort to master the mate-
rial on transmitters required for Sec-
ond Class licenses and to familiarize
himself with the regulations that
would apply to him. The Second Class
examination material is hardly more
difficult than that for the old amateur
Advanced Class exam, though there is
more of it. An established shop that
has an active amateur among its tech-
nicians could probably depend on him
to sail through the commercial test.

1t should not be necessary to state
that anyone hopeful of success in this
field should be a good workman, as
well as a sound theorist. But it
is necessary to stress the great differ-
ence hetween the kind of work that
can get by in the corner phono-tele-
vision emporium, and the genuine first
class craftsmanship that is absolutely
required in the marine field. If the
television set you have just worked on
quits in the middle of “Uncle Milty,”
there is no earth-shaking loss. But if
the radiotelephone a man needs to call
the Coast Guard in an emergency
stops putting out, it can cost some-
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one's life. lence a greater-than-nor-
mal sense of responsihility is needed.

To be successful within a reasonable
period of time, the worker must not
only bring some knowledge of his own
to the job, but must continue to dig
up more along the way. It is not
enough to try to get hy on just what
is learned accidentally—ferreting out
information must become second na-
ture. Perhaps in no other field is there
more scorn for the inept than in boat-
ing. So learn as much about hoats as
you can. Let no one say: “Oh, that
guy. He doesn’t know the blunt end
from the sharp end.” Remember that
the blunt end is the stern, and carry
the hall from there.

The instruments used in ordinary
receiver servicing must he augmented
hy a few more to enable you to make
measurements on transmitters. So. in
addition to the sensitive volt-ohm-
meter and the signal generator that
represent the absolute minimum for
any kind of work, at least the follow-
ing instruments are required:

1. A frequency meter. This can be
of the BC-221 family. or any commer-
cial instrument covering the frequen-
cy range from 2 to 3 megacycles.

2. A dummy antenna, capable of
indicating transmitter power output
from 2 watts to 100.

3. A portable field strength meter.

4. An AM modulation meter. (This
may be combined with the field
strength meter.)

The instruments should be of good
quality, remembering that not only do
lives possibly depend upon their ac-
curacy but also that your work on
transmitters will fall under Federal
Communications Conimission surveil-
lance—and it is very difficult to cook
up satisfactory answers when they ask
such rude questions as why a certain
transmitter was over-modulating or
radiating harmonics. and what, Old
Man, do you intend doing about it?

In addition to the instruments, it
will be necessary to have in the shop
a husky d.c. power supply giving 6
volts up to 50 amperes; 12 volts up
to 25 amperes, and 32 volts up to 10
amperes. Occasionally, you will en-
counter sets operating from 117 volts
d.c., but I have found it possible on
boats large enough to have 117 volts
to service the equipment right on
board, without removing it to the
shop,

Of course. the cleanest source of all
this d.c. power would be a nice heavy
transformer and rectifier bank, such
as those put out by Mallory and
others. However, the man starting in
business will find it possible to get by

very well for a time with five fairly
husky automobile batteries hooked in
series, with a charger that will put
about 6 amperes into them. When
charged, or with the charger running,
output will be a good 32 volts.

The only batteries that really need
to be first class are the ones which
you will use for 6 or 12-volt equip-
ment. The ones making up the rest
of the 32 volts can be junked bat-
teries, as long as the cells are not
absolutely shorted or open. The 32-
volt equipment draws very little cur-
rent, by comparison with the lower
voltage gear, so the charger can be
used to supply the actual running cur-
rent for your 32-volt bench work, and
the “dead” batteries will suffice very
well as a filter to fill in current be-
tween peaks of the rectifier output.

These items are enough to start
with, and it is better to wait until
experience has filled out your list be-
fore gathering together a large and
expensive layout.

The kind of sets you may expect to
sell and service will depend upon your
locality. In some places the most im-
portant item of service may be radar,
loran, or sounding instrumenis. In
others, the loop direction finder may
have the greatest play; but almost
everywhere will be found a market

Schematic of a typical marine radiotelephone. The receiver is a straightforward four-tube superhet, with nothing unus-
ual except the added fixed-frequency channels. The extremely simple transmitter should hold no terrors for anyone. Serv-
icing requires a few items of special equipment and a d.c. source. This unit is a Hudson American Corp. “Corsair IL”
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for marine type broadcast receivers
and two-way radiotelephones,

Radio receivers for this market
stem basically from old-time battery
models, such as were used on farms.
Nowadays, however, thev use a dc.
input vibrator power supply which
will operate directly from the boat
battery, so they are built for 6, 12, or
32 volts. The main advance in their
design over older sets will be slightly
more rugged and moisture-proof con-
struction, and the inclusion in the
tuning range of the marine radiotele-
phone frequencies-—from 2 to 3 mega-
cycles. An assortment of 6, 12, and
32-volt vibrators, both synchronous
and the simple interrupter types, glass
fuses, and 0Z4 and 6X5 tubes added
to a normal receiver-tube stock will
permit service of most marine receiv-
ers.

Radiotelephones for marine use
have all been designed to fulfill the
absolute minimum requirements for
communication, to keep size, weight,
power drain, and expense all at a
reasonable jevel. For example, none
but the largest and most expensive of
them have a speech amplifier. In-
stead. a telephone carbon mike which
peaks sharply on voice frequencies
feeds through a transformer into the
modulator grid. Common practice is
to modulate a 6L6 r.f. amplifier with
another 6L6; an 807 with another 807,
ete.

Transmitter circuits all follow the
pattern of a Pierce or other untuned
crystal-controlled oscillator, capacity-
coupled to a beam-pentode power
amplifier. Those installed in coastal
waters cover 2 to 3 megacycles; lake
and river sets cover from 2 to as high
as 9 megacycles. The r.f. output cir-
cuits are designed for a Marconi an-
tenna of from 12-foot length on up to
one quarter wavelength. Tuning is
accomplished in transmitter circuits
by placing clips on the tuning coils or
by movable slugs. There is one adjust-
ment for each frequency, with all
channels pre-tuned by the installer.
Once tuned, the transmitter is closed.
so the operator (who may he a shrimp
fisherman or a used car salesman)
will not be able to tamper with the
circuits,

“Telephones” of about 10-watts out-
put are powered by a 35-watt vibrator
power supply, the output of which is
fed ecither to the receciver plates or
the transmitter, as the telephone is
“keved.” The receivers are 4-tube
jobs, with the antenna coupled direct-
lv into the mixer, and input circuits
are slug-tuned. The better sets have
the receiver oscillators crystal-con-
trolled and all adjustments pre-made,
as in the case of the transmitter.

A push-to-talk button on the hand-
set actuates the antenna and power
supply changeover relays. The circuit
of one of the most popular radiotele-
phones of the past decade is shown on
page 36 as an example of the circuitry
to be expected.

Dynamotors power telephones larger
than the 10-watters. It is well to lo-

May, 1953

Among the best sales and service prospects are tugs and workboats. Elimination of
revenue losses due to wasted time has, in many cases. paid for an installatien

like this in only one day's operation.

Receiver at left monitors the ship-o-ship

channel while the radiotelephone at right is busy on the ship-to-shore frequency.
Pleasure-craft owners are also increasing use of radio, for safety and convenience.

cate a source of odd sizes of carbon
brushes for servicing these dynamo-
tors, Sometinmes it is even necessary
to saw and file larger brushes to fit
these machines.

Direction finders closely resemble
the marine receivers in make-up. with
the addition of a low frequency band
1o tune in marine radio beacons from
286 to 314 kilocycles. A shielded loop
turned by a handle on top of the re-
ceiver cabinet is the means for finding
the null-line or bearing of beacons or
other stations; and a compass ‘“rose’
calibrated in degrees as well as the
cardinal and inter-cardinal points is
incorporated for transferring bearing

lines onto a chart. After installation,
direction finders are usually cali-
brated” by the installer, which is to
say that he determines the amount of
radio field distortion around the ves-
sel by comparing radio with visual
bearings.

One other marine application of the
electronic art the beginner can work
with is the depth finder. This is the
grand-daddy of radar. A high fre-
quency sound wave is shot out of the
bottom of the boat and an electro-
mechanical timer measures the inter-
val until its return, with the dial
indication in feet or fathoms (6 fcet).

(Continued on page 161)

Barge crews used to depend on uncertain whistle signals to convey instructions
and reports, This radiotelephone, shown in the bunkhouse of an oil barge. makes

communication quick, precise, and certain,

the engineless barge gets inte trouble.

It can protect lives and property it

This 12-watt unit has a 100-mile range.

The typical compact consiruction makes installation and servicing relatively easy.

www americanradiohistorv. com
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Fig. 1.

tained in its soft leather zipper case,

The “Minifon”’ measures but 4%" x7” x 2” when con-

Crystal diaphragm micro-

phone and stethoscope-type earphones come with each recorder.

Technical details on a commercial pocket recorder-reproducer

which measures a mere 65a x 434 x 13 inches over-all.

recording there has been a steady

demand for an ultra-compact de-
vice meeting the requirements for a
highly portable instrument, entirely
sell-operated and capable of continu-
ous recording over long periods of
time. In the past a few attempts have
heen made to produce pocket devices
but these were not perfected to the
point where it was practical to pro-
duce them commercially.

EVER since the advent of magnetic

Diagram of the German-made “Minifon.”

The German-made “Minifon,” how-
ever, does possess almost unlimited
possibilities in varied fields of com-
munications, commerce, medicine, and
intelligence, Because of its diminutive
size, it is ideally suited for street in-
terviews, dictation out in the field,
and for gathering realistic sound ef-
{ects.

The wire used with the “Minifon”
measures .05 mm or .002” in diameter.
The wire speed is approximately 30

Special jacks provide “Rec.-Play” transfer.
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DIMINUTIVE
WIRE RECORDER

By
HARVEY SAMPSON

Pres.. Harvey Radio Company. Inc.

c¢m or 11.8 inches-per-second, which is
approximately half the speed em-
ploved by the American-made ma-
chines. This extremely fine wire is
level-wound to slightly more than %”
on the spool. Up to 2% hours of
matcrial may be recorded on a single
“Minifon” spool.

The take-up spool is dynamically
balanced so that it may also serve as
a flywheel in the forward direction.
Because the “Minifon” may be oper-
ated in any position, a locking hub
screw is provided on the supply spool,
together with a guide pin to prevent
slippage.

The “record-playback” head has the
same diameter as a fiftv-cent piece.
Level-wind is provided by a -heart-
shaped cam located beneath the sub-
assembly. A permanent magnet type
crase head pivots to come into direct
contact with the wire for erasure.
The remaining components include
the miniature permanent magnet d.c.
motor and its helicallv-wound spring
drive belt. Physically, the motor is
about the diameter of an average
individual's thumb, with an over-all
length of less than 21" including the
shaft and governor.

An ingenious jack switch has been
devised for the “Minifon” which serves
to transfer the amplifier circuits from
“yecord” to “plavback” when minia-
ture phone plugs of different length
are inserted. A tiny gain control, ap-
proximately 3% ” in diameter, is lo-
cated next to the output transformer.

The “Minifon” amplifier employs
two Philips Type DF67 high-gain
pentodes and a DL6T output pentode
in a conventional resistance-coupled
amplifier. These tuhes are similar to
the Raytheon CK series. Fixed bias
is applied to the output tube grid
through the return leg of the volume
control to “B—." A 5000 ohm resistor
to the negative ground circuit pro-
vides the necessary voltage drop. The
single 30 volt hearing-aid lype B bat-
tery and a 1': volt penlight cell
furnish complete power to the ampli-
fier. Contact bias is used on the DF-
67’s.

As mentioned previously, there is a
unique jack system (which could more
properly be referred to as a series

(Continued on page 158)
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AUDIO EQUALIZATION -+ wors vornn

Why do identical audio systems sound
different in different locations and

why do records vary from disc to disc?

RIOR to the advent of the modern and low output
Plevel cartridges such as the Audax, G-E, Pickering,

and other reluctance and magnetic types, playback
preamplifiers were unnecessary in the home entertain-
ment field and were associated almost exclusively with
microphones. These new cartridges made the general pub-
lic acutely aware of the role of the playback preamp as
an important link in the chain of a sound reproduction
system. For one thing, it became aware of the necessity
for compensatior in the preamplifier to make up for in-
herent characteristics of the pickups at certain portions
of the audio spectrum. As these new pickups became
more rcadily obtainable, the general public availed itself
of them and heard recordings in its own home in a way
which gave a new aesthetic excitement to the listener.
Thus the audio industry found roots in a new activity,
the high-fidelity enthusiast.

Then came new awareness, such as an observation of
the vast differences in sound quality among the record
labels, even among the top five: Capitol, Columbia, Decca,
Mercury, and RCA Victor. This started a new move-
ment—playback equalization for everybody. The now
familiar equalizer-preamplifier was evolved, a thought-
and discussion-provoking device, if ever there was one!

All of us have been reading numerous articles and ex-
positions about phonograph record playback systems. How-
ever, our fears have been growing as we witness the in-
creasing complexity of the preamplifier-equalizer units
being suggested. A lot of the pleasure of turning on a
record player and settling back to enjoy the “finest in
audio” is being sacrificed to the scientific purist's ideas
without regard for the human and psychological ele-
ments involved. The trend is toward a handsomely
styled mass of toggles, rotaries, turnovers, boosts, attenua-
tors. and calibrations. We now anticipate the ultimate
in developments, a “calendar” switch which would select,
from its 21 x 10~ positions, the year in which each of the
five major companies issued the particular recording the
listener would like to manipulate into playback position.

We are becoming aware of two additional phases in
audio evolution. One, we have been impressed with the
fact that the five great labels have different sounds, but,
now, we realize that records made by the same company
differ considerably. Tiwo, we discover that what sounds
grand in my living room and on my equipment may sound
better, or maybe not so good, in yours and vice versa.

To consider the first of these two *“new phases,” the
differences among the records in the catalogue of one
given company, let's relate it to your own experiences.
Do you have a favorite concert hall in which you find a
symphony orchestra delightful to hear? Probably, like
most of us who enjoy sophisticated pleasure. you also
have a favorite section or seat in that hall. Why do we
have these favorites? Why do we feel that the New
York Philharmonic, for example, sounds better in Car-
negie Hall than it might in the equally large Ziegfield
Theatre? It's the room acoustics, the characteristics of
the hall. And, when we say ‘“characteristics of the hall,”
as we all do say, aren’'t we perhaps talking about equali-
zation. Therefore, don’t we find that the differences in the
sound impinging on our ears in one section of the hall
as it varies in moving to another section of the same hall
much like the adjusting or tuning of a filter or an equal-

May., 1753

The author has been an
oudio amplifier design en-
gineer and audio facilities
engineer for several broad-
cast stations, chief engi-
neer of KRUX, chief of the
technical data division of
Fairchild Recording, and
director of advertising and
sales promotion of Audio
& Video Producis Corp.
and its three subsidiaries.
His articles on audio have
appeared in most of the
technical publications.

izer? When we bave found the seat which enables us to
hear the sound which gives us the effect we seek on
concert eve, we have actually manipulated a mechanical
tone balance control.

This bears on recording and audio equalization in a
pure sense, the sense that equalization, because of the
characteristics of the chamber in which the original re-
cording occurs, is automatically introduced at the very
moment the original recording is being made! Further,
the microphone has its inherent characteristics. The usual
lengthy connecting cables and their characteristics may
also contribute to this pre-equalization. Now, let's depart
from this for a moment, but, hold the train of thought as
we consider the second related ‘“new phase” of our audio
evolution—the differences between sounds in your home
and mine.

Assume you and I are using the very same equipment
setup, from turntable through to the loudspeaker and its
enclosure. Yet the two setups sound different, very
noticeably different, even when we use the same records
for comparison. We try a simple experiment, moving the
baffle to various spots in the living room. seeking the best
spot for sound. (We did it in the concert hall, trying to
find the best seat for hearing. Why not the reverse in
positioning the baffle?) Sure enough, we find a spot that
seems best. The sound is more pleasing and requires less
treble attenuation, less bass boost. Now, we do the same
with my baffle and we find an optimum location in the
room. We find, strangely, that, although I can almost
duplicate your sound, I must use different bass-treble
control settings. What has happened then? The living
room’s inherent characteristics (not necessarily reso-
nance) have contributed equalization between the loud-
speaker and the ear. The living rooms are the only dif-
ferent element in our two electrically alike systems. Isn't
this all relative to the symphony orchestra performing
in different halls, and obtaining very different sounds?

Now, quickly back to the first “new phase” given some
paragraphs ago. The engineer is monitoring and mixing
the original sounds being picked up by the microphones
and is putting them on magnetic tape for later mastering.
Of course, he’s using a monitor amplifier and loudspeaker.
The amplifier is flat, no electrical equalization. The loud-
speaker is an excellent one, enclosed according to the
manufacturer’'s recommendations. Please be fully aware
that, in accordance with what was heard in the monitor
speaker, the microphones were moved about and finally
placed to the auditory satisfaction of the conductor, the
recording director, and the engineer. Also, different con-
ductors and directors have their own ideas of what is
tone "balance.” Actually. what was done? The best spot
in the hall was found for the microphones, to suit the ac-
cepted spot in the unidentifiable monitoring-recording
room — with its inherent characteristic, or equaliza-
tion. And, since each record company does its original

(Continued on page 120)
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TEST

Survey of available uhf. test equipment and timely data

on using v.h.f. instruments for servicing w.h.f. tuners.

has removed this topic from the
theoretical plane and dropped its
problemis right into the lap of the
service technician. As with v.h.f.,, cor-

THE rapid growth of u.h.f. television

rect alignment and troubleshooting
without instruments is not feasible
and the first step in preparing for

u.h.f. is the procurement of suitable
test equipment. in some instances
service technicians may prefer to send
an inoperative u.h.f. tuner back to the
manufacturer. However, the long
waiting time. shipping charges. and
uncertainty of this procedure is a
nuisance to the customer as well as
the service technician. Eventually,
tuners will be out of warranty and
require repairs which the technician
should he able to do himself. In the
long run, uhf. test equipment will
certainly find its way to every test
hench, just as v.h.f. equipment has
done.

The purpose of this article is to
discuss the types of equipment re-
auired. describe currently available
items, and those planned for imme-
diate release. and give pointers on
utilizing v.h.f. equipment for some
u.h.f. chores.

The only portion of the TV receiver
where u.h.f. requires new circuits and
new cquipment is in the tuner. At
the present time u.h.f. reception is
accomplished either by special u.h.f.
strips in the v.h.f. tuner, external u.h.f.
converters, or by a combination v.h.f.-
w.h.f. tuner. In either system only the
w.h.f. portion is different from pre-
vious circuits used in v.h.f. sets. The

40

w.h.f. section usually consists of an
r.f. network tuned to the u.h.f. chan-
nels and a separate oscillator beating
with the incoming signal to produce
either a v.h.f. signal or e¢lse a 40 mc.
i.f. signal for the receiver. In some
u.h.f. tuners and in all strip-type sys-
tems the v.h.f. local oscillator har-
monics are used instead of a separate
u.h.f. oscillator. The mixer in all in-
stances is a crystal diode, frequently

EpiTor's NOTE: Although a method for
using v.h.f. test equipment to service
w.h.f, eircuits is given in this article,
rapifd and etticient servicing of thege cir-
cuits will require the nse of u.h.f. test
equipment. All of the u.h.f. sweep gen-
erators available and described herein
ire laboratory type, and not designed
specitically for TV service. However,
they may he used for service and in
their general eireuitry, chiracteristics,
and method of application they are the
forerunncrs of commercial service units.

a 1N82 silicon type. From this infor-
mation we can see that test equip-
ment will be needed to align the u.h.f.
r.f.-bandpass networks and to check
the u.h.f. oscillator frequency.

Types of Equipment

For aligning v.h.[. networks the
sweep generator-oscilloscope method,
as shown in Fig. 2, has proven most
efficient and reliable. 1t permits visual
presentation of the actual frequency
response curve of the network under
test and the effect of every adjust-
ment is visible at once. Since most
r.f. networks in the v.h.f. TV system
are designed for about 6 me. band-
width, a sweep width of 10 to 15 mec.

www americanradiohistorv. com

EQUIPMENT

Fig. 1. Three sweep generators for the
w.hi. TV band. Left, the RCA model
WR.41A. center. the RCA mcdel WR-
40A. and right. the Polytechnic Re-
search and Development Co. type 907,

is sufficient to show both slopes of the
response curve. For accurate freguen-
cy measurement crystal markers are
often used.

Basically, the same type of sweep
generator-oscilloscope setup is desir-
able for u.h.. alignment. In uh.f.
tuners, however, the r.f. bandwidth
is much greater than for v.h.f, rang-
ing from 13 mc. up to 60 mc. for some
types of tuners. This means that a
suitable sweep generator should have
up to 70 me. sweep width. Another
difference from v.h.f. lies in the fact
that most present uw.h.f. tuners do not
use-an r.f. amplifier. This means that
the output signal of the sweep gen-
erator must be sufficiently strong to
give a good scope picture cven if it is
directly connected through a detector.
Because standing waves become quite
important at u.h.f. it is important that
the diode detector be properly loaded
which, in turn, means some attenua-
tion and still more loss of signal.
These factors all mean that a sensi-
tive scope will he needed as well as a
sweep generator with a fairly high
signal output. In order to determine
actual frequencies a marker signal
must be added to the sweep gencrator.
The accuracy of this marker can be
less than that required at v.h.f. be-
cause the r.f. bandpass is much broader
than the 6 mc. required for a single
channel and the local u.h.f. oscilla-
tor can be tuned accurately on a sta-
tion signal. The percenrage accuracy,
however. must still be high because
a 1¢; error. for example, at 500 mec.
means a 5 mc. error.

The oscilloscope required may be
the same as that used for v.h.f. since
the scope. for most adjustments, will
he conneccied to the second detector
load resistor as in v.h.f. This will give
the bandpass characteristics of the
tuner and i.f. circuits for the frequen-
cies in which we are interested. Also,
if the signal gencrator is furnishing
the input signal by way of high order
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harmonics (as will be explained tater)
the input signal will probably be very
low and amplification will be neces-
sary before a usable signal can he fed
to the scope. If it is desired to investi-
gate any of the tuner circuits directly
a rectifier probe may be used with the
scope, but it should be borne in mind
that the input signal must bhe rela-
tively large to be usable so far for-
ward in the circuit.

So far as other test instruments are
concerned, the same v.tv.m.s, mul-
timeters, and similar equipment that
were found usetul on v.h.f. can be used
for u.h.f. since after the mixer crystal
in the converter the signal is a v.h.f.
one and is handled in the regular way
as before. Signal generators will be
usable if they are capable of generat-
ing high enough harmonics of suffi-
cient strength so as to fall into the
u.h.f. range for oscillator adjustiments,
marker signals, etc. The prohlem of
harmonics will be discussed with sweep
generators in following paragraphs
and is also applicable to signal gen-
erators. Most u.h.f, signal generators
available are of laboratoty or profes-
sional tvpe and not specifically de-
signed for service work. Since ihe
sweep  generator-oscilloscope method
of TV alignment and adjustment has
been found to be the most eflicient,
and since in many instances an r.f.
signal output is available from the
sweep generator, we will not concern
ourselves with signal generators any
further in this article.

The problem of uhf. test equip-
ment resolves itself, therefore, to the
choice of a sweep generator. For u.h.f.
alignment the most desirable instru-
ment is undoubtedly a u.h.f. sweep
generator, preferably with accurate
markers included. At the present time,
however, most of the manufacturers
of such instruments have not wvet
brought out such a sweep generator
for the service technician. All of them.
however, have indicated that they are
working on these instruments and
hope to produce them sometime in
1933. Until uh.f. sweep generators.
refailing for $200 to $300 bhecome
available, the service technician is
faced with a difficult choice. There
are some good u.h.f. generators on the
market. but their prices range from
about $600 to $1000 and over. For
most average service shops such an
investment is hardly warranted, espe-
cially if the near future will bring a
lower priced instrument on the mar-
ket. Some service shops, such as those
located in active u.h.f. areas, will find
the more expensive sweep generator
a good investment since it permits
them to do better and faster work
and it gives them a definite edge over
their competition. Before discussing
these u.h.f. sweep generators we will
present a method of aligning u.h.f.
circuits using only v.h.f. equipment.

V.H.F. Gear for U.H.F. Work

The principle which makes it pos-
sible to use v.h.f. equipment for u.h.f.
networks is a familiar one, namely har-
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monic generation. The second, third,
and fourth harmonics of v.h.f. genera-
tors will cover the uhf. TV hand
when used in correct combinations.

The use of a particular v.h.f. sweep
generator depends, however, on its
upper fundamental frequency limit.
This is so because the higher the har-
monic used, the smaller will be the
signal output available. If your sweep
generator has an upper frequency lim-
it of 240 mc. on fundamentals, for
example, it will he necessary to use
the fourth harmonic to cover Channel
83 (884 to 890 me.). If vour genera-
tor. on the other hand, has an upper
fundamental frequency limit of about
100 mic. the ninth harmonic will have
to be used to sweep Channel 83. with
a resultant reduction in the signal
available. Exactly how much signal is
available depends on the instrument.
Of course, the minimum signal that
can be used depends on the tuner and
receiver sensitivity. Tests with the
instrument you now have will quickly
tell you whether or not it can be used
for u.h.f. alignment and testing.

The method described helow applies
to any v.h.f. sweep generator with an
upper center frequency limit of ahout
240 mc. Generators which do not go
so high may be used for this method
utilizing higher harmonics than indi-
cated here.

1. Atign the picture and sound i.f.
stages and v.h.f. tuner extremely care-
fully with the v.h.f. sweep generator
and marker generator,

2. Connect the vertical scope termi-
nals to the second detector at the
video i.f. section.

3. Set the u.h.f. tuner to Channel
14 (470 mc.). 1f double conversion is
used, tune the v.h.f. tuner to the cor-
rect channel.

4. Connect the sweep and marker
generators to the tuner using maxi-
mum sweep output.

3. Tune the generator to 235 me.

SwEEP SCOPE
GENERATOR |
£ :ERT. HOR,
1 scoPE&\ 4 3
\ aF
TUNER
Fig. 2. Test setup for visual alignment.

The second harmonic is now exactly
470 me. To check actual frequencics,
tune the marker generator from 235
to 238 mc. and observe how the marker
travels over the entire response curve.
The marker signal should appear at
the if. video carrier point when the
second harmonic is 471.25 mc.. or the
marker dial reads 235.6 mec. Increas-
ing the marker frequency to 237.8 mec.
will place the second harmonic marker
signal at the u.hf. sound -carvier
(475.75 mc.) and on the scope the
marker will dip into the sound i.f. car-
rier spot. If the sweep generator out-
put is reduced and the marker modu-
lated with 400 cps, horizontal bars
should appear on the picture tube.
Once the frequencies are set. the sweep
and marker are adjusted again for a
good i.f. response curve on the scope.
Then u.h.f. adjustments are made to
increase the amplitude of the response
curve without affecting its over-all
shane.

This process is repeated at each
channel in the area. For higher fre-
quency channels third and fourth har-
monics must be used. For example, in
order to align Channel 23 a signal
from 524 to 530 mc. is required. The
third harmonic of 174.7 to 176.7 or the
fourth harmonic of 131 to 1325 me.

(Continued on page 138)

Fig. 3. Oscillator assembly of the Polytechnic u.h.l. sweep generator.
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Use

TV PARTS REPLAGEMENT GUIDE

this guide to order from your parts distributor the correct replacement

for a defective TV part. Tables in succeeding issues will cover transformers

for

other leading TV receiver brands as well as other replacement parts.

TV POWER TRANSFORMERS

RECEIVER MFG, CHICAGO HALLDORSON MERIT STANCOR TRIAD THORDARSON
PART NO. PART NO. PART NO. PART NO. PART NO. PART NO. PART NO.
ADMIRAL
80B1 PH-70 P9205 P-3052 PM8408* R-8B
80B7 P-3165 P-8154** R-33A T-26R00
80B11 TP-400 P9707 P-3059 P-8154 R-35BC T-26R00
80B12 TP.210 P9701 P.2952 P-8155 R-12B T-26R00
80B13 PV-120t P-30521 P-6012 R-12A
80B15 TP-400 PI707 P-3059 P-8154 R-35BC T-26R00
80B16 TP-210 P9209 P-2952+ PM8410* R-12B T-26R00
80B17 TP-375 P9717 P-3067 P-8160 R-35 T-26R00
80B19 TP-380 P9705 P-3069 P-8171 R-20Bt T-26R23
80B23-1 PH-120 P9207 P-3052 PM8404+ R-12B
80B24-1 P9735 P-3067* P-8165 R-35BC T-26R00
80B32 P-3098 F-25X
80C26-1 TP-225 P9733 P-3077 P-8164 R-39BC T-26R00
80C26-2 TP.225 P9733 P-3077 P-8164 R-20B T-26R00
AIR KING
M-94157-1, 201T6 TP-365 P9721 P-3061 P-8156+ R-31BC T.26R00
RC1098 P9725 P-3067 P-8156 R-40BC T.26R00
A 10109 P-3069 P-8171 R-35BCt T.26R00
PC 10109 P-8171 R-39BCt T-26R00
Model A-1016 TP-365 P9721 P-3061 P-8156 R-31BC
Model 2017R TP-375 P9717 P-3067* P-8160 R-35BC
AIRLINE
22E27 P-8158
22E56 P9731 P-3067,3074 P-6165 R-33BC & F52X T-26R00
52.170 TP-410 P9713 P-3169% P-8159 R-35A T-26R00
53X 286 PH-120B P9713 P-2954 P-60141 R-11B T-26R04
53X290 PH-10* R-10B
53X 297 TP-355 P9713 P-3063 P-8159 R-35BC T-26R00
53X298 TP-355 P9713 P-3078 P-8159 R-38BC T-26R00
53X 302 TP-360 P9713 P-3059 R-37BC T.26R00
53X 308 P9713 P-8159 R-33BC
53X313 TP-392 P9713 P-3067 P-8159+ R-33BC T-26R00
53X318 TP-360 P9713 P-3059 P-8169 R-35BC T.26R00
C12A-18839 TP-360 P9713 P-3059 P.8159 R-35BC T-26R00
Model 05GCB-3019A,
94GCB-3023 P9731 P-3078 P-8154*} R-38B
ANDREA
ST-3019 P9728 P-3174 R-40A
ST-3022 PV-200*+ P9318 P-3165*t PC8413 R-39A T-26R00
ST-3023 PV-200°+ P9708 P-3169* PC8413* R-34A T-24R94
ST-3033 P-3169¢ R-33A T-26R00
ST-3035 P-31691 R-50A
ST-3041 TP-3551 P9711 P-3169 P-8170 R-35A T-26R00
ARVIN
Model 4162 TP-356* P-3078*
E22571 TP-410 P9T13 P-3059 P-8169
EzgggY TP-405 P9711 P-3067¢ P-8156+ R-37BC T-26R00
E23086
E23397 TP-225 P9733 P-3077 P-8164 R-39BC T-26R00
E23837 P.3078 R-39BCt T-26R00
E23840 F5515 F-18X
E24654 TP-356° P9707 P-3078* R-39BC&F-51X T-26R00
BENDIX
TPOY00 P-3169 R-39BC&F-16X T-26R00
TPOYO! TP-392 P-29855,3074 R-33BC T-26R00
TPOY02 TP-370% P9702 P-30701 P-8160*f R-42BC T-26R00
TPOYO03 TP-360 P9303 P-3070 R-35BC T-26R00
TPOR00 TP-355*t P9713 P-3070 P-8159 R-42BC T-26R00
TPOHO03 PH-70 P9305 P-2951 PM8407 R-5B

* ADD SERIES RESISTOR TO REDUCE "B+’ VOLTAGE. t DRILL NEW MOUNTING HOLES. 3} REWIRE FILAMENTS.
** USE UNIVERSAL MOUNTING BRACKETS.
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By
WM. A. STOCKLIN

Managing Editor
RADIO & TELEVISION NEWS

HERE is a definite trend in the
Tacoustic and audio field to explore

the possibilities of the small en-
closure for sound reproduction. This
is a logical step in the development of
the acoustic field, because it follows
so closely the miniaturization program
of the electronics field as a whole.

It seems to be the trend these days
that the electronic field does the pio-
neer work, and then the audio field
jumps on the bandwagon. Perhaps
this is a logical sequence of events
because, in the last analysis, we can-
not have faithful acoustic reproduc-
tion unless the electronic signal fed
to the loudspeaker is good.

It is not detrimental nor derogatory
1o the acoustic engineer’s point of
view to consider miniaturization or
even subminiaturization. The fact that
in the electronic field we now have
amplifiers, transmitters, and receivers
small enough to fit into our pockets
or even onto our wrists, is really an
admirable state of afrairs. Great de-
velopments are in store for us in
miniaturization. IHowever, miniaturi-
zation does have its limitations, be it
in electronics, or mechanics, or acous-
tics. Certainly, at the present stage,
at least, we cannot expect a pocket-
sized transmitter to radiate kilowatts
of power. Such a thing today is some-
what unthinkable. Yet, because of
this we would hardly say that minia-
turization is bhad. Nor will we say
that miniaturization in the acoustic
field is good or bad simply because it
is in miniature form.

We have to analyze the situation
from the point of view of ijts applica-
tion, There are times when miniatur-
ization may be perfectly suitable to
an environment, and likewise times
when miniaturization is not desirable,
What we shall be primarily concerned
with in this discussion will be the
general form which the miniaturiza-
tion takes, and then the performance
of such miniature systems as com-
pared to what we call the more con-
ventional systems of today. Perhaps
at this stage we should stop calling
them miniature systems. We termed
them such up to now only to highlight
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"Helmholtz"

resonator-type loudspeaker

By popular request—a detailed [aboratory report on

actual—not theoretical—performance of small cabinet

enclosures.

speaker enclosures,

“Helmhoitz' resonator
apply equally well to other types.

In view of the many requests we have received for performance date on small
ADIO & TELEVISION
report on laboratory tests made under gur diveet supervision. Although only oue
Wwus used in the comparisons,
Although the various smmall speal:er encloswures
on the market today differ in desiun, they are. basically, -

NEWS is bringing you an unbiased
we belierc that the resuits

“Helmhollz" resonutors.

certain aspects of development. A bhox
which measures only about from 1 to
115 cubic feet certainly is small com-
pared to a box which measures 10 or
12 cubic feet and which, up to now,
we have heen told provided the ulti-
mate in reproduction. So when we
hear of an enclosure that is only 1%
or 1'% cubic feet in volume, it, in a
sense, is miniature. We will discuss
this problem, not of miniaturization
per se, but with a view of the adapta-
bility and the performance of a small
enclosure versus a large enclosure.

First, let us say that no matter how
good or how bad a svstem may be,
there are always circumstances under
which a system may be unusable.
Certainly, the dweller in a small apart-
ment which is a combined living room,
bedroom, and dining area. all wrapped
into one, is limited in the choice of
non-essential picces of equipment he
can put into his room.

The word “non-essential” is used in
a hroad sense, of course. The author
knows of a newly-married couple who
found that the most necessary piece
of furniture for their new 1% room
apartment was a large corner type of
enclosure for the gentleman's loud-
speaker. Well, it so happens that these
people are in the music instruction
field and at the same time are audio-
philes. They started out married life
with a corner cabinet as their first
piece of furniture. That is an extreme,
for we wouldn’t expect to find this in
the usual “efficiency” home or to ex-
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pect it from the usual user of audio
equipment, First the consumer must
fit his enclosure into his living space
or into the area where he intends to
use that enclosure. If he has only a
couple of cubic feet into which to
squeeze an enclosure, then the small
enclosure does and will do a good job
for him. Parenthetically, we will say
at this stage, that this statement does
not limit the scope of the small en-
closure. We merely take note that in
these circumstances the small enclo-
sure does do a good jobh.

However, there is no question in
anyone's mind that if we were to try
to fill a reception room 30 x 50 feet
in area. that a small enclosure of this
sort would not bhe entirely suitable,
and that it might be advantageous to
go into large enclosures which could
accommodate large speakers or per-
haps many speakers of considerable
size so that adequate coverage of the
area could be obtained with optimum
quality. Let us bridge this introduc-
tion to the heart of the subject with
a simple statement that all enclosures
have a usefulness depending upon the
circumstances under which they are
going to be used.

Baffle Types

It is not commonly realized that no
matter what its type. an enclosure is
a resonant device. Open baflles and
horns are anti-resonant devices. To
speak of a given type enclosure as a
“Helmholtz” resonator does not put it
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Fia. 1.

Fig. L.

[

VOLUME
¢ ¢

- ,

The volume of a bass reflex enclosure may be
reduced by changing port to a duct (shown dotted).

Fig. 2. Analogy between bass reflex enclosure and Helm-
holiz resonator. (Left) Vibrating cone energizes volume C
which resonates with port L at cone resonance.
Sound into volume C will cause C to resonate with neck
L at the frequency of the energizing sound. See text.

Fig. 2.
NECK

VOLUME

(Right)

in a class by itself. The fact is, all
reflex baflles are Helmholtz resona-
tors. The formulas for the design cal-
culations of a bass reflex speaker are
built around the Helmholtz resonator.
Fig. 2 gives a simple analogy of the
situation. The back capacitive volume
(C) of the cabinet is the capacitive
volume (C) in the cavity of the Helm-
holtz resonator; the inductive area of
the vent (L} in the reflex cabinet is
equivalent to the inductive arca (L)
of the neck of a Helmholtz resonator,
and the speaker resonance itself ener-
gizes the cavity enclosure volume just
as the sound directed into the cavity
of the Helmholtz resonator energizes
the Helmholtz cavity. So we must
realize from the start, that to speak
of an item as working on the Helm-
holtz resonator principle does not nec-
essarily remove it from the general

class of baflles. If we keep this classi-
fication in mind we will have a clearer
picture and a better basis of compari-
son for the type of enclosures to be
discussed.

Now, what is the function of an en-
closure? Generally, it is to provide
loading on the speaker so that its
radiation is optimum. We are familiar
with speakers mounted in simple flat
baflles, open at the back end. a type
of baffle from which we have, fortu-
nately, grown away.

The enclosure which quickly fol-
lowed the use of the flat baffle was
the infinite bafMe. The infinite baflle
is a closed device without any exhaust
into the air. This completely isolates
the sound field into which the speaker
operates from the rear wave of the
speaker: and in this manner we ob-
tain a wave front with no cancellation

Fig. 3. Six types of enclosures used in making the tests discussed in article, (A) 1% cubic
foot Helmholtz resonator. (B) 1% cubic foot bass retlex. (C) 3 cubic ioot bass reflex. (D)
412 cubic foot horn enclosure with corner not part of horn. (E) 4% cubic foot horn en-
closure where corner is part of horn. (F) 4% cubic foot bass reflex parily horn-loaded.
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from the rear wave at all. For a
while, the infinite baflle was the best °
tvpe of baflle available tor home use.
It served as a piece of furniture and.
acoustically, it had merit. It did serve
to damp out the large self resonance
of the speaker considerably. At the
same time, however, it had two dele-
terious effects. The resonance, al-
though somewhat damped out, moved
up in frequency and therefore the low
frequency response tapered off some-
what, and secondly. the acoustic out-
put of the speaker was considerably
reduced because its hack wave was
completely absorbed within the cabi-
net.

To make use of this back wave of
the speaker, there was developed the
reflex type of loudspeaker or, as com-
monly known by the more technically-
minded, the phase inversion type of
enclosure.

The phase inverter is simply a box
in which the loudspeaker is mounted
with the front side of the speaker
facing forward and the rear of the
speaker facing the inside of the cabi-
net. In this enclosure the port acts
in conjunction with the enclosure
volume to take the rear wave from
the speaker and to operate on it so
that when it comes out of the port of
the enclosure it is in-phase with the
radiation from the front side of the
speaker. This is instantly equivalent
to doubling the power output of the
speaker at the low frequencies.

One might say “Well, that's as good
as having two loudspeakers.” and
actually on the low frequencies that
is exactly the case. If well utilized,
the bass reflex speaker does make use
of the rear and front wave of the-
speaker to give an acoustic output
near optimum.

This type of reflex enclosure is the
simpler version. A more rigorous type
of bass reflex speaker is one where
the port is actually the end of a duct.
which duct leads into the cavity with-
in the cabinet as shown in Fig. 1.
Now the use of such a duct, which
for some unaccountable reason, has
not been employed extensively, tends
to reduce the volume of the enclosure
tremendously.

It may be shown that an enclosure
which has a volume of 5% cubic feet
may be reduced to 3 cubic feet by the
use of a duct coupling the enclosure
volume to the port. The bass reflex
speaker has suddenly shrunk because
of its method of port escapement. but
it is still a bass reflex speaker, none-
theless—or more properly—a Helm-
holtz resonator.

Now we come to the anti-resonant
baflles, the horn “enclosures” which
have mushroomed so rapidly into
prominence. A good horn is charag-
terized by mno resonances. Its trans-
mission characteristics are such that
it gives smooth output from its cut-
off frequency at the low frequgncy
end to whatever higher frequency the
driving speaker will function. This
characteristic of anti-resonance is
brought about by the fact that a horn
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is a pure transmission line terminat-
ing at one end in the speaker imped-
ance and at the other end into the
characteristic acoustic impedance of
open ‘space.” If properly designed,
such a transmission line acts as an
untuned device, or “anti-resonant.” In
addition to being anti-resonant in
themselves, horns serve to damp out
speaker resonances by loading the
speaker with an acoustic column of
air before its radiation hits free space.
An increase in low frequency efliciency
is the usual result.

This then, in brief, is a general out-
line of baflle theory to help us analyze
objectively their various properties
and peculiarities, be the enclosures
small, large, “Helmholtz,” *reflex,” or
“horn.”

Measurement Objectives

Now what form shall this objective
analysis take? Perhaps the first con-
sideration is the frequency response
of the enclosure, especially on the low
frequencies. The second consideration
would be the cleanliness of the re-
sponse at these low frequencies.

On this basis, then, it was decided
to make just such an objective analy-
sis, employing a single speaker, such
as recommended with a given small
enclosure of the Helmholtz tyvpe and
to then compare various other types
of enclosures using the same speaker
as the driver unit.

It is worthwhile to digress here for
a moment to point out that loud-
speakers must be matched to the cab-
inets in which they are to operate.
This was stressed in a rather indirect
way in the early part of this discus-
sion. It was pointed out that for
proper operation of the enclosure, the
size of the enclosure and the port vent
of the bass reflex had to be properly
proportioned to the resonant frequen-
¢y of the speaker and the diaphragm
area of that spcaker. We cannot, in
general, say that in all instances a
speaker or an enclosure will operate
better or best in another enclosure,
unless we specify the loudspeaker with
which that particular enclosure is to
work.

There is a wide area of divergence
at this point, which we will logically
have to avoid on the basis that this is
not a discussion of what type of loud-
speaker is best suited for a given job,
but what type of enclosure is bhest
suited for a specific speaker. On this
basis, keep in mind that whatever re-
sults are ohtained or divulged in this
discussion may be radically changed
for the better or for the worse if the
analysis of one tvpe of enclosure is
made with one speaker and the analy-
sis for another type of enclosure is
made with a different speaker. On an
objective basis, however, mercly to
classify or categorically compare types
of enclosures, it is necessary to stick
to one type of loudspcaker. As pre-
viously mentioned, the speaker used
in this analysis is the one that is rec-
ommended for the tvpical Helmholtz
resonator which we are to evaluate
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Fig. 4. Relative response of the Helmholtz resonator and an infinite baffle type.
against the general field of loud- closures becomes important. If we

speaker enclosures comparable in size,
and otherwise.

Having thus logically limited our-
selves to the one reference speaker,
what enclosures are we going to
study? Since the reference system
consists of a 1'4 cubic foot enclosure
of the Helmholtz resonator type, it
would be advantageous to make a
comparison between this reference en-
closure and another enclosure of the
same volume, hut of the mwore conven-
tional bass reflex type. This test will
thus evaluate the two *“basic” tvpes
of operation for enclosures of the
same size, as shown in Figs. 3A and
3B. We must analyze the effect of in-
creasing the volume of the enclosure
by utilizing a hass reflex enclosure of
approximately 3 cubic feet (Fig. 3C).
Then in the 4% cubic foot class we
shall compare corner type of enclos-
ures, Figs. 3D, 3E, and 3F. Paren-
thetically, the last three differ in their
basic concepts. Fig. 3D represents a
horn type of .enclosure with front and
rear radiation. which utilizes the cor-
ner of the room merely to sit in. Fig.
3E represents a horn type enclosure
again utilizing front and rear radia-
tion, but where the walls of the room
corner form part of the horn system.
Finally Fig. 3F represents the more
conventional bass reflex enclosure
whose port is actuallv the mouth of a
short horn leading the rear cavity.

Now the problem of how to measure
the performance of these various en-

are going to measure a cabinet such
as that shown in Fig. 3E, which re-
quires the corner of a room, are we
not penalizing the other cabinets if
we do not measure them likewise?
The answer is *ves.” We would penal-
ize the cabinets if they were not
measured in the same corner that the
actual corner-employing type of en-
closure used. Locating an enclosure
in a live acoustical corner of a room
tends to reinforce the low frequen-
cies through the reflected mutual im-
pedance of the diaphragm image onto
itself from the walls. In any instance,
irrespective of the cabinet used,
whether it be a corner-employing type
or simply a corner-convenience type,
we would obtain a different measured
effect from a corner of a room than
from the midsection of the room.
Therefore, in all the measurements to
be discussed from here on, we must
bear in mind that the speakers were
all placed in the same panelled cor-
ner. This panelled corner was, in turn,
located in an anechoic chamher of
consikderable size.

Measurement Results

Of immediate interest is the opera-
tion of the 1'4 cubic foot Helmholtz
resonator tvpe of enclosure as com-
pared with the same volume of en-
closure using the same speaker but
with no auxiliary acoustic devices
built into this alternate enclosure. The
alternate enclosure was then simply

Fig. 5. Corresponding impedance curves of systems compared in the graph of Fiq. 4.
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Fig. 6. Relative response of a 1% cubic foot resonator and bass reflex of same size.
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Fig. 7. Impedance characteristic of the 1% cubic oot bass reflex type cabinet.

an enclosed hox, sealed tight, with the
opening for the speaker located in
identically the same section of the
cabinet as was the case for the Helm-
holtz resonator. The acoustic perform-
ance of these two enclosures is given
in Fig. 4, where the full line curve
represents the “resonator” and the
broken curve represenis the alternate
similar volume. It will be observed
that the ‘‘resonator" enclosure has a
response which extends into the low
frequency by approximately one oc-
tave lower than does the uncompen-
sated cabinet of the same size. The
corresponding impedance curves of
these systems are given in Fig. 5, and
it will be noted that where in the
Helmholtz resonator type of cabinet

there are two equally-spaced imped-
ance peaks, one at 38 cps and the
other at 110 cps, that in the uncom-
pensated cabinet there is Simply one
resonant point at about 100 cycles.
This is the evidence we have been
looking for concerning cabinet damp-
ing. In the Helmholiz resonator there
is a nice balance of cabinetry against
speaker resonance. Whereas the orig-
inal free air resonance of the speaker
tested was 84 cps, the “resonator”
converted the impedance character-
istic into two peaks, one at 58 cps and
the other at 110 cps. This same speaker
when put into the 1% cubic foot en-
closure without compensation produces
a system resonance of 100 cps, which
is considerably higher than the free

Fig. 8. Relative response of 1% cu. fi. resonator and a 3 cu. ft. infinite balfle.
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air resonance of the speaker. The
general effect of the infinite type of
baflle with no acoustic compensation
is to tighten up the speaker in a lim-
ited frequency range.

Suppose we now convert this alter-
nate 1% cubic foot enclosure into a
bass reflex enclosure. Applyving the
necessary phase inversion formulas
for the evaluation of cabinet volume.
port area, and speaker resonance, we
arrive at a port area of approximately
seven square inches. Such a port was
cut into the enclosure close to the
speaker and a second comparison \was
made. This comparison is shown in
Fig. 6. Suddenly things have hap-
pened. By simply adding this seven
square inches of port to the infinite
baflle we have immediately increased
the performance of the system over
considerable areas of the low frequen-
cy end. This type of enclosure now
gives more acoustic output than does
the Helmholtz resonator between 40
and 50 cycles, an area where, pre-
viously, the infinite baffle was com-
pletely deficient. From 50 to 150 cps
there is an interplay of energy which
balances the two systems very closely.

To those interested in the theory of
coupled circuits, as it applies to acous-
tics, the impedance curve of Fig. 7
should prove of value. It will be ob-
served that whercas we had a single
peak at 100 cps for the closed volume,
we now find two peaks for this same
volume converted into a bass reflex
unit; one peak at 51 cps and the other
at 120 cps. It is a beautiful illustra-
tion of the acoustic compensation pos-
sible for any type of enclosure if the
compensations are properly made. It
is worthy of note that whereas the
bass reflex enclosure gives more re-
sponse in these resonant areas with
a consequent dip between these two
high output areas, the Helmholtz res-
onator gives lower output in these
resonant areas but relatively higher
ouiput between these peaked areas.

This is typical of a situation where
there are closely coupled circuits.
There are high resonant peaks of out-
put with a large trough between them,
or closely spaced resonant peaks with
a minimum trough between them. We
should point out here that volume for
volume the bass reflex enclosure and
“Helmholtz” enclosure are pretty well
balanced. The former has higher out-
put, in general, in the low frequency
area. The latter has smoother response
in the low [requency ared.

Now we come to the problem of
“How does an increase in cabinet size
affect performance?’. For this test
a three-cubic-foot cabinet was made
up without any acoustic compensation,
namely an infinite baffle. The results
of this comparison are shown in Fig.
8. It will be noticed that the low
frequencies are practically identical
with those of the 1% cu. ft. Helm-
holtz resonator, with minor variations
in the small ups and downs betwecn
the two curves. The 3 cu. ft. cabinet
gives a nice smooth response as does
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the Helmholtz resonator type of % its
dimensions. We might ask how is it
that we get so little output in this
three cubic foot baflle? Again this is
an infinite type baflle without any port
relief or acoustic compensation of any
kind and so the prime function of the
baflle is simply to subdue the bhack
wave.

If, however, we put a port of 35
square inches in this cabinet. far dif-
ferent results would be obtained, as
shown in Fig. 9. It will be seen that
the frequency response for the three
cubic foot cabinet is now far in excess
of what it was without the port. Now
there is a world of difference between
the original reference enclosure of the
Helmholtz resonator type and the
three-cubic-foot bass reflex enclosure.
It should be reiterated at this point
that we are not trying to justifv the
use of a large cabinet. We are at-
tempting 1o analyze, study, and digest
the characteristics of cabinets. The
fact that one shows more output than
the other simply means that where
there is space available, that space
may be used to advantage.

Of final interest from point of view
of response is the next set of curves
shown in Figs. 10, 11, and 12 in which
are compared the Helmholtz resonator
and the corner enclosures of 3D, 3E,
and 3F respectively, The great im-
provement in the low frequency re-
sponse is readily evident. An exami-
nation of all these frequency response
comparisons, as a function of enclos-
ure volume, leads to the genceral con-
clusion that with judicious use of
larger volumes, optimum results may
be expected from a given speaker. As
much as four times the power output
is available at the lower frequencies
tor a given speaker, for a fixed input
when checked in an enclosure such as
in Fig. 3F. as against the original en-
closure with which we started. (The
difference of six db on the output
curve represents four times in output
power.) Now certainly four times the
output power is a considerable gain
if we can obtain it. Simply because
an enclosure is small is no reason for
its use when and if a larger enclesure
is possible.

Frequency response is not the sole
criterion of an acoustic system. The
cleanliness of the reproduetion is
equally important. Now here is a
very involved probhlem. 1t is not as
easy to dispose of this problem as it
was of frequency response. How should
distortion be measured? There is a
school of thought that says we should
be interested in the degree of distor-
tion from the systems when these
systems are fed with equal inputs.
Then there is the school of thought
that says we are interested in the dis-
tortion we get out of the two systems
when the systems ave developing equal
outputs. The former method disre-

(Continued on page 149)

Fig. 12, Relative response of the 114
cu. ft. resonator and a 42 cu. . bass
reflex with the port horn loaded as il-
lustrated in the diagram of Fig. 3F.
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AN ADVANCED REGENERATIVE CIRCUIT

By
IRVING GOTTLIEB, W6HDM

] 3
A cathode follower in a novel
application overcomes the old
defects of a popular circuit.

ANY an amateur or short-wave
M enthusiast has cut his eyeteeth on

the regencrative receiver. there-
after maturing along a course of tech-
nical evolution marked by the con-
struction of more complex super-
heterodynes.

Very little progress has been made
since the early days of radio in im-
proving the performance of the regen-
erative detector. This is surprising
considering that the gain afforded by
this circuit is sufficient to render
audible the thermal noise of the in-
put circuit components. Certainly, any
attempt to eliminate the shortcomings
which have thus far attended recep-
tion with the regenerative detector is
a worthwhile effort. It is the intent
of this article to describe a modified
version of the regencrative receiver
which provides a measure of perform-
ance not hitherto obtainable with the
ordinary regenerative circuit.

One of the drawbacks of the con-
ventional regenerative detector is that
mueh of the inherent sensitivity of
this demodulation technique cannot
be utilized for phone reception. If the
regeneration control is advanced too
far. the oscillatory state of the detec-
tor will fluctuate with the modulation
envelope, thereby destroying the in-
telligibility of the signal. Closely as-

Lt
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——wa" APPROX

L2

oLp ocTaL |l

TUBE BASE | OJRINES

The advanced regenerative receiver is built on a broadcast receiver type chassis.

sociated with this defect is the fact
that selectivity is poor for phone sig-
nals. These, and other undesirable
features, such as critical regeneration
control and detuning effect of regen-
eration adjustment can be attributed
primarily to one cause. This will be
brought out in the ensuing discussion
on the operating characteristics of the
conventional regencrative detector,
The regenerative detector is, in es-

sence. a reflex circuit, i.e.. the tube
performs more than one function
at a time. Actual demodulation,

or ‘“detection,” takes place in the
grid-cathode circuit. The grid is im-
pressed with both audio and radio fre-
quencies and these are amplified in
the plate circuit. The radio frequency
component of the signal is fed back
to the input of the tube, therein re-
enforcing the original signal. The
audio frequency component is passed
on to subsequent audio amplifiers.
Now, the demodulation process in the
grid cireuit involves the flow of cur-
rent on alternate positive cycles of
the radio frequency carrier which ex-
ists aecross the resonant circuit. In
other words, the grid-cathode circuit
acts as a diode rectifier and consti-
tutes a load to the LC tuned circuit.
This. of course, degrades the “Q” of
the tuned circuit and. as a conse-
quence, the amplitude of the signal en-

Mechanical details and winding data
on coils L, and L. for the regenerator.

TO JUNCTION OF
R5.C7 C13

TO PLATE OF v2

TO GROUND

TO ANTENNA

TRiMMER

BOTTOM VIEW
OF F ORM OR 90CKET

Windings are of 5/40 Litz wire or =26 en. or
Formvar.
Adjust for optimum performance.

L, L. Ant. Tap
m. 26 t. 7 s C.T.
m. 14 t. 5 ts C.T.
m 8t 3t 3rd 1. from
gnd. end

coils closewound on octal base forms.

Approx. spacing of L, and L., W".
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ergy existing across its terminals di-
minishes. As a corollary to this state-
ment. it is also true that the selectiv-
ity of the tuned circuit is decreased
by the grid-cathode loading effect.
Not only is this effect inherent in
such a diode circuit, but the actual
amount of resonant-circuit loading
will be determined by the strength
of the signal.

The strength of a phone signal is
continuously varying by virtue of
modulation. Therefore, the “Q” of
the tuned circuit changes at an audio
frequeney rate. We have now touched
upon the basic weakness of the ordi-
nary regencrative detector circuit.
The loading of the resonant circuit by
a diode detector is bad enough but it
is particularly objectionable in the re-
generative detector.

Let us examine the recason: the
magnitude of the feedhack em.t. in-
duced in the grid-cathode resonant
circuit is, among other things, deter-
mined by its “Q”. However, as we
have seen, the. “Q” of the resonant
circuit varies with the amount of
loading imposed by the grid. In turn.
the grid loading effect increases with
the strength of the impressed signal.
As a conscquence of these relation-
ships, the feedback is not just a
constant determined by the setting of
the regeneration control. Instead, it
varies with the modulation of the
stgnal because modulation constitutes
a continuous change in instantane-
ous signal strength. This causes the
detector to become unstable with less
regeneration than would be the case
if the “@” of the resonant circuit
were independent of signal level and
grid loading cffect. We could, under
such circumstances, expect non-criti-
cal approach to the threshold of oscil-
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lation by the regeneration control,
The receiver would operate with more
positive feedback and, paradoxically
in terms of the ordinary regenerative
detector, with greater stability. Selec-
tivity would also be better, inasmuch
as positive feedback supplies the dis-
sipative losses of a resonant circuit,
thereby increasing the effective “Q”.

Another improvement which could
be anticipated from the foregoing dis-
cussion, if we could successfully iso-
late the resonant circuit from the
grid loading effect, involves the elim-
ination of the detuning influence of
the regeneration control. This is so by
virtue of the fact that the resonant
frequency of an LC circuit is affected
by resistance as well as inductance
and capacitance, although to a lesser
degree. Since the loading imposed by
the flow of grid current is equivalent
to that of a resistance which varies
with signal strength, the conventional
regenerative detector is bound to suf-
fer in some degree from this undesir-
able feature.

The Solution

Now that the somewhat obscure
and elusive shortcomings of the re-
generative detector have been in large
measure attributed to tuned circuit
loading, the solution to the problem
obviously entails the isolation of the
resonant circuit from the current de-
mands of the grid. This was accom-
plished by the author by the inser-
tion of a cathode follower between the
resonant circuit and the detector grid-
cathode circuit. The feedback coil
was then coupled to the input of the
cathode follower rather than to the
detector itself. The manner in which
this is done is depicted in the sche-
matic diagram. Control of regeneration
is obtained by varying the plate volt-
age of the cathode follower. The
smoothness of this control would, in
itself, justify the circuit.

Since the resonant circuit is not
loaded, it is well to wind the coils to
display a high “Q”. This results in
the receiver showing good selectivity
for strong phone signals when little
regeneration is used. Therefore, it is
advisable to use Litz wire in the con-
struction of the coils. Any expedient
which decreases the losses of the res-
onant circuit will pay much better
dividends in this circuit than in con-
ventional regenerative receivers.

Under-chassis view. Good use is made of the socke!s and holes
Wiring is rather simple.

of the original broadcast receiver.
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Ry—4700 ohm, I w, res,

Ry—200,000 ohm pot.

Rg—150,000 ohm, I ».res,

Ry—1.5 megohm, 1 ». res.

Rg, Ri—470,000 ohm, 1 w, res.

R.—1000 ohm, 1 . res.

R—220.000 ochm, I ». res,

Ry—330,000 ochm. 1 ». res.

Rig—620 ohm, 1 ». res.

C1—35 upufd. ccramic or air trimmer

Cy—170 pafd. scction of dual b.c. cond. or 140
pufd. midget cond.

Cg—22 pufd. ccramic or mica cond.

Cy—.1 pfd., 600 v. cond.

Co—.5 ufd.. 600 v. cond. (paper or “bathtub”)

Ca—230 pufd. ceramic or mica cond.

ment winding.

Ground either side ]~
of the 6.3 volt fila- =

ci

H T >
vi,ve 4 v3 { v4 <1 6.IVAL,
[] 9 7

C;, Cyp C)+—.01 ufd., 600 v. cond.

Cey C1:—4-20 pid., 50 v. elcc. cond. (Observe
polarity)

Cor—8 ufd., 450 v. elec. cond. (Observe po-
larity)

Cy—100 ppfd. coramic or mica cond.

Ly, L—Scc coil tablc

T1—Output trans. 5000 ohms to 4 ohm v.c.

Spkr,—3" PM spcaker with 4 ohm v.c.

Vi, Vi—V3 6SN7 tube

Va—V5 6SL7 tube V.—6VE tube

B+ —approx. 200 v. d.c., well filtered

Circuit diagram and parts list of the

The constructor should experiment
with the spacing of the feedback coils
in order to achieve optimum results.
This adjustment is much easier than
in the ordinary regenerative set.
Superregeneration and fringe howl
can result only from a gross depart-
ure from the specified parameters.
Tighter antenna coupling and, like-
wise, closer coupling between the
feedback coil and the resonant cir-
cuit are permissible in this system.
In the conventional regenerative de-
tector circuit, there is coupling from
grid to plate as well as in the reverse
direction. This only serves to make the
threshold adjustment of the regen-
eration control more critical. In our
modified receiver. the cathode fol-
lower stage makes the feedback path
unidirectional, i.e., energy can be re-
turned from output to input of the
detector tube, but not in the reverse
direction,

The builder will find that the com-
bination of feedback coil spacing and
antenna coupling which allows the
threshold of regeneration to occur ap-
proximately between the first 20 and

el

cathode-follower regenerative receiver.

60 degrees of rotation of R. will pro-
vide good results.

The fixed condenser, C., is included
in order to make the “@” of the res-
onant circuit more uniform over the
tuning range. This helps to reduce the
effect of tuning on the setting of the
regeneration control. This effect is
negligible over a frequency spectrum
as wide as that used by the amateur
bands. As a result, once the regenera-
tion control is set, the set has the
“feel” of a superhet when it is tuned.

Although many signals will be
heard with a short picce of wire
strung up around the room, it is high-
ly desirable that a reasonably good
outdoor antenna be used. This re-
ceiver definitely overcomes several of
the shortcomings of the ordinary re-
generative set. In common with small
receivers however, the antenna sys-
tem plays a major role in governing
the quality of performance.

The receiver was constructed
around a broadcast radio chassis. The
170 ppfd. section of the original dual
variable condenser was used for tun-

(Continued on page 98)

Rear view. The tuning condenser, dial. and speaker are from
the old broadcast set. but new parts and chassis may be used.
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Fig. 1.
clipper.

Over.all view of the sine.wave
It measures just 234"x2%"x13%",

This useful test accessory can be used alone or built into

an existing audio oscillator.

HE instrument shown in Fig. 1, al-

though small enough to be held

comfortably in the palm of the
hand, is, nonetheless, capable of pro-
ducing good quality rectangular waves
when driven by a sine-wave signal of
moderate amplitude. A further fea-
ture of the instrument is that the
level of the output signal can be easi-
ly controlled, from zero to uan ampli-
tude several times greater than the
input signal. The instrument is com-
pletely self-contained! No external
power source or batteries are required
for its operation.

These features have been made pos-
sible in the compact instrument shown
by utilizing the new Raytheon CKT22
junction (“p-n-p”’) transistor in a clip-
per circuit requiring a minimum of
additional components. This is ap-
parent from the interior view, Fig. 3,
and from the schematic diagram,
Fig. 2.

Circuit Description
Referring to the schematic dia-
gram of Fig. 2, the CKT722 transistor
has been connected in a conventional
grounded emitter amplifier circuit, but

it is compact and reliable.

ouTt

R, —18.000 ohm, YV, ». carbon res.
R.—10.000 ojn carbon pot, lincar taper
Ci~—.5 ifd.. 200 . metallized paper cond.

S —S.p.s.a. switch {on Ry)

B\—15 voit hearing-aid battery {Burgess Ur10)
CK722—Raytheon *“pun-p'" junction transistor

Fig. 2.
clipper.

Complete schematic of the sine-wave
CK722 "p-n-p”’ transistors are used.

without “bias” voltage between the
base and emitter. C, serves as the in-
put d.c. blocking condenser, R, as the
input resistor, B. as the load resisior,
and battery B, as the power source.
When a transistor amplifier is
operated without “bias,” and a sine
wave is applied to its input. the out-
put consists of a series of fairly nar-
row rounded pulses. This effect has
been noted previouslyv (see “The Tran-
sistor in Simple Circuits” by W. H.

Fig. 3. Basic instrument set-up for making gagin measurements with test unit.

> -
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AUDIO OSCILLATOR SINE-WAVE CLIPPER

AUDIO AMPLIFIER OSCILLOSCOPE
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TRANSISTOR
SINE-WAVE

CLIPPER

By
LOUIS E. GARNER, JR.

Minor. December, 1932, Radio-Elec-
tronic Engineering Edition of Raplo &
TeLEvisioN NEws). The appearance of
the output signal when a 10 kc. sine-
wave signal of low amplitude is ap-
plied to the input of the circuit is
shown in Fig. 4D.

As the amplitude of the input signal
is increased. the top of the pulse is
clipped, and a rectangular waveform
is obtained, as shown in Figs. 4A, B,
and C. The frequency of the sine-
wave signals used 1o obtain these
patterns are, respectively, 45 c¢ps, 5
ke, and 23 ke.

Peak clipping occurs because the
peak collector current reaches the
maximum possible with the load re-
sistor and voltage source used and,
therefore, no further increase in cur-
rent flow is possible. This was demon-
strated in the circuit shown by meas-
uring the peak-to-peal signal across
load resistor R. The measured value
was approximately 13 volts, or equal
to the supply voltage.

With the eircuit shown, clipping oc-
curs when the input signal is between
three and five volts. A good output
waveform is obtained over the entire
audio range from 30 cps to 30 kc. as
long as the input signal level is main-
tained. In addition, the output wave-
form remains of constant amplitude
regardless of minor variations in input
as long as sufficient signal is supplied
to maintain the clipping action.

The output waveform is also rel-
atively unaffected by the setting of
the output control, R. except as far
as amplitude is concerned, due to the
low value of this potentiometer. An
output ‘“blocking condenser” has not
been included in the model.

In order to prevent even a minute
current flowv when the unit is not in
use. a switch has been provided in the
collector circuit (8,) and is mounted on
control R.. When in use, the current
drain averages only a fraction of a
milliampere (the peak is about 1.5 ma.
drain) and, therefore, the battery life
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should approach the normal “shelf

life.”
Construction Hints

The entire circuit is easily assem-
bled in the smallest of the Bud “Mini-
hoxes” (CU-3000, 23 "x2%"x1%") if
reasonable care is taken and the com-
ponenis specified in the parts list are
used. The use of a metallized tubular
paper condenser in the input is par-
ticularly important as it is virtually
impossible to fit a conventional paper
condenser of large capacity (.5 pfd.)
into a box of this size and still have
room for the remaining components.

Leads should be kept reasonably
short and direct to avoid stray capaci-
ties to ground with resulting deterio-
ration of the output waveform. This
should not prove too diflicult as short
leads are almost naturally used in a
circuit wired as compactly as is shown
in the photographs (Figs. 1 and 5).

The arrangement of parts used by
the author is apparent from the il-
lustrations, but the reader nced not
follow this layvout exactly. As long as
excessively long leads are avoided, the
layout is non-critical.

For best results, it is essential that
a carbon potentiometer be used for R.,
although a linear taper is not abso-
lutely necessary. If a wirewound pot
is used, however, detervioration of the
signal waveform at high frequencies
(due to residual inductance) is likely.

In the model shown, connections to
the bhattery have been made by solder-
ing leads directly to the bhattery ter-
minals and wrapping with Scotch elec-
trical tape to prevent accidental
shorts. The battery is held in place
by a simple bracket found in a com-
mercial “hardware assortment.”

The “panel” of the instrument has
been laheled by using standard black
decals and then spraving with clear
plastic to provide additional protec-
tion,

The transistor has been wired di-
rectly into the circuit by its tinned
leads. Although there are special
sockets availahle for the CKT722, the
author feels that their use would only
be justified in equipment designed for
continuous 24-hour-per-day operation,
due to the inherent long life of tran-
sistors.

Circuit Modification

The 15 volt hearing aid battery, B,
may be replaced by batteries of lower
voltage without affecting signal wave-
form or the action of the circuit—the
only difference will be in the ampli-
tude of the output signal. The ilower
the supply wvoltage, the lower the
maximum output signal. Voltages as
low as 3 volts have been tried ex-
perimentally without deterioration of
output waveform quality.

If a fixed output signal level is
preferred to an adjustable output, R.
may be a fixed carbon resistor, the %
watt size is satisfactory for use here,

An output d.c. blocking condenser,
similar to €, but connected between
the circuit output and the output

May, 1953
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Fig. 4, Waveforms from clipper. (A) 45 cps. (B) 5 kc. (C) 25 kc. (D) Output when

10 kc. sine-wave signal of low amplitude is applied.

terminal or binding post, may be used
if desired, and will make it unneces-
sary to check for a blocking condenser
in the circuit to which the clipper is
connected for test purposes (or to use
an external blocking condenser).

The switch on the output control
may be veplaced by any suitable
s.p.s.t. switch—a toggle, lever, rotary,
or slide switch may be used.

If both input and output blocking
condensers are used, and a battery
of larger size than the one given in
the parts list used, it may be neces-
sary to assemble the unit in a larger
container. The next largest size Bud
“Minibox" should be suitahle unless
regular paper condensers and an ex-
tremely large battery are employed.

Where preferred, the circuit may
bhe assembled as part of an existing
audio oscillator rather than as a
separate accessory. If this alterna-
tive is adopted, a switch should be
provided so that a choice of either
“Sine” or ‘“Rectangular” waves may
be made by the operator, or separate
output terminals should be provided
so that both sine and rectangular
waves are available on the front panel
simultaneously.

Fig. 6. Sine-wave clipper used in conjunction
with audio generator and scope. See text.

www americanradiohistorv. com

(E) Overdriven unit.

Fig. S. All hook-

Internal view of clipper.
up leads should be kept as short as possible.

Operation: Once the wiring is com-
pleted, the bhuilder should become
familiar with the basic operation of
the clipper hefore attempting to use
it in practical test and experimental
worlk. The best way to do this is to

connect the output terminals of the

clipper to the “Vertical Input” termi-

nals of an oscilloscope. An audio sine-
(Continued on puge 163)
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FOR FRINGE

HE art of television design has
T reached the stage where any stand-

ard receiver on the market today
can be expected to do a creditable job
under normal conditions. New com-
petitive designs must make their ap-
peal to the public by offering some-
thing extra. With the national growth
of television consciousness this medi-
um has ceased to be a strange metro-
politan phenomenon. The frontiers are
rolling back beyond the fringe. This
is the direction in which new design
is moving.

Many manufacturers found that the
highly regarded RCA-designed 630 cir-
cuit was an excellent starting point
for a super-powercd fringe areca re-
ceiver. To this circuit they have added
many improvements based upon the
advances in receiver circuitry since
the 630 was introduced. To under-
stand what improvements were re-
quired, it would be advisable first to
consider to what troubles fringe area
receivers are subject.

The fringe area generally produces
four major recciver complaints:

1. Weak picture, characterized by
inability to obtain good contrast and
the presence of snow.

2, Weak or garbled sound.

3. Poor sync control resulting in
tearing and/or rolling.

4. Excessive susceplihility to inter-
ference caused by poor rejection and a
relatively low signal-to-noise ratio.

The remainder of this article will
discuss some circuits that may be used
to reduce these complaints and pro-
vide good reception. These circuits
have been used successfully by the
Airex Radio Corporation in their
fringe-arca TV receiver model 630FA.

Front End: The most important
thing to do to improve a fringe area
receiver is to increasec its signal-to-
noise ratio; or. in other words, to pro-
vide the receiver with more wsable
gain, In this way, clearer picture and
sound. as well as increased sync sta-
bility due to the relatively larger sync
voltages result. To increase the gain
the 630FA and most fringe area re-
ceivers use the latest type cascode
tuner with a 6BKT as the r.f. ampli-
fler and a 6J6 as the oscillator-mixer.
The 6BK7 is a miniature twin triode
with an internal shield giving the high
gaimn of a pentode and the low noise of

a triode. There is a marked im-
provement in signal-to-noise ratio.
There is also less local oscillator

radiation and. consequently, less in-
terference to other sets.

Sync Amplifiers: As mentioned pre-
viously, receiver susceptibility to in-
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Special circuits used in a popular fringe area receiver

may be duplicated for better picture and sync stability.

terference increases in a [ringe arca.
Because of this, spurious signals, such
as hursts of noise. tend to upset the
sync system by triggering the vertical
and horizontal oscillators. The result
is picture tearing and/or rolling. To
combat this, the 630FA uses a circuit
consisting of two 6J5 sync clippers in
parallel, as shown in Fig. 1A. The
svnc take-off point at the plate of the
1st video amplifier simultaneously
feeds both clipper grids by means of
direct coupling. The high-frequency
svne clipper incorporates a cathode
network (R,-C,)) with a relatively
short time constant; the low-frequen-
cv sync clipper employs a cathode net-
work (R.-C:) with a relatively long
time constant, The grids are normal-
lv from 6 to 8 volts negative with
respect to the cathodes. The circuit
operates in the following manner:
Suppose high-frequency transients,
such as bursts of noise, attempt to
enter the sync amplifier circuit. The
relatively short time constant of the
high-frequency clipper causes them to
be grounded through C.. This effective-
lv puts the cathode at ground poten-
tial and degeneration is removed from
the high-frequency clipper. This. in
turn, causes the stage to amplify to a
much greater extent (since the grid
is directly coupled its voltage will be
highly positive). an increased clipping
action results, and the high-frequency
transients are prevented from enter-
ing the 2nd sync amplifier stage. By
the same token. low-frequency tran-
sients are prevented from entering the
syne system by removing degenera-
tion from the low-frequency clipper.
Vertical Circuit: When the bright-
ness control is advanced in fringe
area reccivers, or when the picture
tube has aged, the hlanking effect of
the relatively weak sync pulses is
overcome, and annoying white streaks
appear in the picture. The reason is
that most receivers use a simple ar-
rangement to extinguish the electron
beam of the picture tube during ver-
tical retrace time; more specifically,
the sync pulses, fed to the picture
tube along with the rest of the video

www americanradiohistorv. com

signal, are used for this purpose. The
circuit emploved in the 630FA for im-
proved blanking is shown in Fig. 1B.
Here the pecaked portion of the great-
lv amplified vertical-output pulse is
used as the principal blanking pulse.
It goes from the sccondary of the ver-
tical output transformer, through R:
and €, to the picture tube cathode.
The RC combination reshapes the
pulse for optimum use. Note the
change in waveforms before and after
the RC network,

Horizontal Sync Circuit: When a
set ages, there is an increasing ten-
dency for horizontal jitter or tearing
to mar the top of the picture. The
usual cause is an increasing suscep-
tibility to change in cathode voltage
on the horizontal sync discriminator
due to transients. This effect is even
more noticeable when the set is in
a fringe arca. To minimize the effect
of a reduction in the 2-volt bias, a
1N34 germanium crystal is used as a
negative clamper diode as shown in
Fig. 1C. With its associated network,
R.-C, it provides excellent regulation
of the desired negative voltage by
eliminating transients quickly while
maintaining a fixed voltage across the
discriminator load resistors.

Video I.F. Strip: In fringe areas, it
is alwayvs necessary to get as much
audio and video gain as possible. Four
6CB6's are used for the i.f. amplifiers
which give greater amplification. The
cumulative effect over the entire strip
is a substantial increase in gain. As
in the standard 630. the split-sound
design is used. but greater audio gain
is obtained by advancing the audio i.f.
take-off point an extra stage. Instead
of coming direcrly from the tuner, the
sound i.f. is taken from a sound trap
at the output of the 1st video i.f.

The intermediate-frequency band on
which the set opcrates has also been
shifted somewhat from that used in
the old 630. The new band of if.
operation places the sound carrier at
21.9 mc. instead of 21.25 me. Keeping
in mind the susceptibility of fringe-
area receivers to interfcrence. this
minimizes self-gencrated interference
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on the picture or sound of certain
channels. It also lifts the receiver
out of danger as far as the new 13-
meter amateur band is concerned.

Contrast Control: In many receivers
the contrast control is a bias-level ad-
justment applied to the video i.f.
stages. |ts manipulation, of course,
varies the amplitude of the entire
composite video signal, including the
sync pulse portion. Since sync circuit
take-off is accomplished later on in
the video amplifier, sync sensitivity is
directly affected by contrast adjust-
ments.  Switching from one channel
to another or reduction of contrast
often tends to unsync the receiver.
This becomes increasingly annoying in
fringe areas where the syvnc level is
very low. The contrast control in the
630FA appears as a single-stage ad-
justment n the cathode of the 2nd
viddeo amplifier (see Fig. 2). Syne
pulse amplitude at the take-off point,
the 1st video amplifier, is unaffected.

Width Control: A frequently recur-
ring and constantly irritating servic-
ing problem is that of obtaining ade-
quate control over width. A weak
driving signal to the horizontal out-
put stage grid in fringe areas, as well
as accumulated differences in the
values of components, within tolerance
on an individual basis, will often af-
fect circuit operation to a great ex-
tent. The width control frequently
lacks sufficient range to make up for
these diftferences, even in new sets.
The problems becomes particularly
painful as sets age. As shown in Fig.
3A, the width coil, normally a wind-
ing of relatively high impedance
shunted across a portion of the high-
voltage transformer secondary, is a
low-impedance winding placed direct-
ly in series with the horizontal wind-
ing of the deflection yoke. In this
manner, its ability to aflect sweep
voltage fed to the yvoke is greatly in-
creased. In faet, the variation in
width thus obtained is one-third the
total horizontal sweep. The 600-ohm
resistor shunted across half the width
coil serves to damp out any ringing
that may develop.

Audio Circuit: Increased audio gain
is obtained through the use of a
12AX7 dual triode as the 1st audio
amplifier and phase inverter. The
push-pull output stage uses a pair of
6AQRS's. Maximum output is thus in-
creased from the usual 3 watts to
ahout 8. Push-pull operation also fur-
nishes reduced distortion.

A.G.C. Circuit: Automatic gain con-
trol presents a major problem in
fringe areas. Most of the time manu-
facturers will recommend removing
a.g.c. altogether in these areas. This
is done to keep the input signal level
as high as possible where picture or
sound fading is sacrificed for gain.

This receiver uses an a.g.c. circuit
which is adaptable for both strong
and weak signal areas as shown in
Fig. 3B. The circuit features the
usual a.g.c. secondary winding on the
flyback transformer, which connects
the output of the a.g.c. keving tube
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(6AU6) 10 the a.g.c. line. As ordinari-
ly driven, this tube tends to develop
heater-to-cathode shorting, resulting
in loss of picture. This occurs when
polentials in excess of 100 volts are
applied to the cathode. In the circuit
of Fig. 3B a 45-volt drop across R,
keeps the cathode voltage down to 90
volts, reducing the possihility of fail-
ure in this stage.

Also, an externally adjustable
threshold control, R. is inserted be-
tween the a.g.c. line and ground. The
proper amount of a.g.c. action may
thus be chosen for any particular in-
stallation. For fringe-area operation,
a.g.c. action may be completely elim-
inated by rotation to one extreme of
the control; at the other extrcme, full
operation may be obtained to prevent
signal overload in strong-signal areas.
The advantage for areas where signal
strength varies greatly is obvious: the
threshold control may be reset from
channel to channel.

For prolonged. trouble-free opera-
tion, all parts used in the fringe area
receiver should be of superior quality,
high rating, and close tolerance.
Molded plastic condensers, for exam-
ple, should be used throughout in
preference to paper tubutars. They
are less subject to breakdown or to
change in value with changes in tem-
perature or humidity.

The integrator network used in this
chassis is a printed circuit, installed
and replaced as a unit. It has proven
to be more compact, easicr to service,
and less subject to breakdown than
separate-component circuits.

An interesting feature of the 630FA
is the provision for prolonging tube
life. A time-delay relay tube is used
in series with the output from the
low-voltage rectifier. The tube con-
sists of a heater and two heat-sensi-
tive switch contacts. When the tube
is cold the contacts are open. As the
heater, which is connected in parallel
with the other tube heaters of the
chassis, warms up the two contacts,
they expand and close, comipleting the
low-voltage power supply circuit. By
the time this has happened all tube
heaters are warm. This results in ef-
ficient, long-life operation of the tubes,
including the CRT. j0—

Fig. 3.

FROM PLATE OF (ST
VIDEO AMPLIFIER

TO PLATE OF 66§
VERTICAL OUTPUT

Fig. 1. Circuits used for improving noise
immunity, retrace blanking, and automatic
frequency control in fringe area receivers.

2% VIDEO AMe

Fig. 2. Contrast control circuit which leaves
sync pulse unaffected during adjustment,

(A) Circuit for increasing the range of the horizontal width control.

(B) Keyed a.g.c. circuit with threshold control for weak and strong signals.

www.americanradiohistorv.com

T0 37 VIDEQ

AMPLFER PLATE

TO LOW AND WGH
FREQUENCY CLIPPER
LI

v +2
AGC.LINE

TO |87, 240 AND

3% (K AmPS.



www.americanradiohistory.com
www.americanradiohistory.com

" NOISE IMMUNITY CIRCUITS

By MILTON S. KIVER

Pres.. Televislon Communicallons Jostitate

Part 1. Know your TV receiver noise rejection and sync

stability circuits for more

influences the design and servicing

of a television receiver is the fact
that the eye is a more sensitive organ
than the ear. Because of this. a con-
siderable effort is made to protect
television receiver circuits from ex-
ternal interference, especially the im-
pulse type of noise. While such pulses
may have only a momentary disturb-
ing effect on the picture elements,
they can be particularly destructive
to the smooth functioning of the re-
ceiver’'s horizontal and vertical sweep
systems. A strong pulse can cause the
picture to roll (indicating loss of ver-
tical synchronization) or it can break
the image up into a series of diagonal
slices (indicating loss of horizontal
synchronization). Neither effect is de-
sirable and special precautions are
taken to avoid them.

One of the simplest circuits used to
minimize the effects of noise is shown
in Fig. 1. The video signal coming into
the first video amplifier (Vis) from
the preceding video second detector
has the sync pulses negative. Any im-
pulse noise voltages that may be pres-
ent and which could disturb the sweep
oscillators would also extend in the
same direction. (Noise pulses extend-
ing in the opposite direction would
not possess the proper polarity to dis-
turb the sweep oscillator.) At the first
video amplifier stage. the grid, plate,
and screen voltages are so chosen that
with a normal signal input level at

UNE of the factors which strongly

Fig. 1.

Simple noise immunity circuit.

efficient, faster servicing.

the grid, the tube is working over
most of its operating range. See Fig.
4. Any large noise pulse that may
come along would then drive the grid
into cut-off, and effectively suppress
much of the noise voltage. In effect
this serves to improve the signal-to-
noise ratio of the receiver.

An extension of the foregoing meth-
od is employed in the circuit shown
in Fig. 2. It was found that the peak-
to-peak video signal at the grid of the
first video amplifier varied over a 2
to 1 range. This meant that if the
sync pulse tips were near tube cut-off
on strong signals, they would not be
near cut-off on weak signals. Hence,
noise pulses received with weak sig-
nals would be in a better position to
disrupt sweep circuit operation than
they would be when strong signals
were being received,

To get around this situation, the
plate voltage of the first video am-
plifier is made to vary with signal
strength. When a weak signal is re-
ceived, the plate voltage on this tube
drops and hence less voltage is now
required to drive the tube into cut-off.
On the other hand, when a strong sig-
nal is reaching the receiver, the video
amplifier plate voltage rises, accom-
modating the tube to this situation.

The variation in video amplifier
plate voltage is accomplished in the
following manner (see Fig. 2). The
plate leads of the first and third video
i.f. amplifiers are returned to “B+”

The first video amplifier (V..:) is

so biased that noise pulses drive the grid to cut-off minimizing their effect.
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through resistors R:e and R:,. These
same resistors also supply the plate
voltage for the first video amplifier.
In other words, the plate currents of
all three tubes flow through the two
resistors. Now, when a weak signal is
being received, the a.g.c. bias voltage
on the first and third video amplifiers
is low, permitting these tubes to draw
a larger plate current. This, in turn,
means a greater voltage drop across
R:» and R:.,. Since the plate of the
first video amplifier receives its volt-
age through these resistors, its volt-
age will decrease.

By the same line of reasoning, when
a strong signal is being received, the
a.g.c. bias increases and the video i.f.
tubes draw less current. This decreases
the voltage drop across R:, and R:.
enabling the video amplifier to receive
more plate voltage. Thus, the plate
voltage of the video amplifier is raised
and lowered in accordance with varia-
tions in signal strength, thereby lead-
ing to a better signal-to-noise ratio.

6BNb6 Noise Immunity Circuit

Noise immunity circuits have been
placed in the video amplifier stages
(as above) and in the sync separator
section. In the latter circuits, one ap-
proach has been through the use of
special purpose tubes, such as the
6BN6. To fully appreciate the unus-
ualness of this tube, consider its phys-
ical structure. This is shown in Fig. 5
and is seen to differ quite markedly
from conventional tube design.

Electrons emitted by the catbode
are formed into a thin concentrated
beam by the action of the focus elec-
trode and the first accelerator slot
and projected onto grid #1. Beyond
grid #1 a further focusing takes place,
this time caused by the curved screen
grid and the grounded second accel-
erator lens slot and aided by the
curvature of grid #1. This group of
elements projects the refocused beam
onto grid #2 and from here is passed
on to the plate.

Now, the concentrated beam of
electrons approaching grid #1 can be
stopped completely if the grid is only
slightly negative, possibly no more
than —1.5 to —2 volts. When the grid
potential rises above the cut-off volt
age, current flow starts up and in-
creases rapidly until current satura-
tion takes place at a slightly positive
grid voltage. Raising the grid poten-
tial above this value does not provide
more current. Thus, within the range
of a few volts, the tube can be driven
from cut-off to saturation.

Grid #2%can also cut-off the beam
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current, but only if it is strongly neg-
ative. If it is made zero or positive,
it will permit eclectrons to pass with-
out altering their number. In other
words it functions as an open gate,
while grid #1 determines the extent
of the tube current flow.

The structural diagram of the 6BN6
(Fig. 5) is seldom used. Instead, the
schematic representation of Fig. 3 is
used. Grid #1 of Fig. 5 is shown at
pin 2 of Fig. 3. The accelerator is
available at pin 5. Grid #2 is shown
at pin 6. The plate is pin 7 and the
cathode, focus clectrode, lens, and
shield are all tied together at pin 1.
Pins 3 and 4 attach to the heater ele-
ments.

One application of the 6BN6 as a
sync separator is presented in Fig. 6.
The output of a 1N64 video second
detector is fed to a 6AB4 amplifier.
The sync pulses are negative at the
detector output but the 6AB4 ampli-
fies and inverts these hefore trans-
ferring them to the 6BN6 sync sep-
arator. The amplification increases
the size of the pulses so that they
have more than suflicient amplitude
to run the 6BN6 from saturation at
one end to cut-off on the other.

The signal coming into the 6BN6
from the 6AB4 is coupled to grid #1
of the 6BN6 tube. The grid bias on
the tube is initially zero, but when
the positive sync pulses arrive, the
tube draws a small amount of grid
current which, after a number of cy-
cles, charges C, to a negative voltage.
Between sync pulses, C, discharges
slightly through R, but the positive
tip of each arriving pulse produces
sufficient grid current flow to recharge
C, to its previous level. At this posi-
tive tip, then, current flows through
the 6BN6 and onto the sweep circuits
that follow, All other sections of the
incoming video signal are more nega-
tive than the sync pulses and since
only —15 volts are required to cut
the tube off, it can be seen that the
rest of the signal is effectively sup-
pressed. If there are any strong noise
pulses present which extend in the
same direction as the sync pulses, they
are flattened due to tube saturation.

The grid-leak method of bhiasing the
6BN6 cnables it to accommodate it-
self to weak signals as well as to
strong signals. In other words, the
sync scparator bias is self regulating.

RCA Noise Suicide Circuit

Noise suppression or noise immunity
circuits are designed principally to
protect the sweep oscillators of the
receiver. Of the two, it is the vertical
oscillator that requires the greater
amount of protection since the hori-
zontal system is, in nearly all in-
stances, protected by an automatic
frequency control network. In recog-
nition of this fact, RCA employs the
following noise inverting (or, as they
called it, “noise suicide”) circuit. See
Fig. 9.

When a strong noise pulse reaches
the receiver, it is sufficiently powerful
at the grid of the 4th video i.f. ampli-
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Fig. 3. Schemalic symbol of the 6BN6 tube.
fier to cause the grid to go positive.
The sudden surge of current through
the tube causes the screen grid volt-
age to drop sharply and this decrease,
in the form of a negative pulse, is
coupled to the grid of the sync sep-
arator stage. C, and R, serve as the
coupling circuit between the screen
grid of the 4th video i.f. amplifier and
the control grids of the sync separa-
tors.

The noise pulse is detected along
with the normal video signal by the
video second detector and then ampli-
fied by the video amplifier. The noise
pulse now has a positive polarity. It
is then applied to the grids of the
svnc separators, this being the normal
path by which sync pulses are trans-
ferred into the deflection systems. At
the grids of the sync separators, the
negative noise pulse obtained from the
plate of the 4th video i.f. amplifier
and the positive noise pulse (from the
video amplifier) cancel each other. As
a result, only the normal sync pulses
remain to control the sweep oscilla-
tors.

It should be noted that normal sig-
nals passing through the video i.f. sys-

/
3

Fig. 4. The first video amplifier of Fiqg. 1, is
operating over most of its range with normal
signals; negative noise pulses are cut off.

Fig. 5. Internal construction of the EBNS.
tem do not drive the grid of the 4th
i.f. amplifier positive and hence do not
send any pulses through C, and R, to
the grids of the sync separators. Thus,
when the normal sync pulses reach
the sync separators, they are not can-
celled out.

Minimizing the effect of strong noise
impulses is uniquely carried out in the
circuit shown in Fig. 7. A triode tube

Fig. 6, Application of the beam-gated 6BN6 tube as a sync separater.
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Fig. 7. A noise suppression circult used
by RCA. See text for operational details.
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Fig. 8. Block diagram of G-E noise canceller.

is employed in the video second de-
tector stage although, as far as the
detection action is concerned, only the
cathode and control grid provide the
detection. (The control grid serves as
a diode plate). Whatever video signal
is produced appears across R. and L,
for application to the following video
amplifier.

The plate of the triode is tied into
the a.g.c. line and is normally nega-
tive. Therefore, no current flows
through the plate circuit. However,
when a strong pulse appears, the cath-
ode is driven more negative than the
plate, and current flows rather strong-
ly in the plate circuit. This causes
the plate and cathode to appear as a
low impedance diode across the out-
put of the final video i.f. amplifier,

effectively loading down this circuit
and reducing the amplitude of the
noise pulse.

Note, then, that the triode functions
as essentially two diodes. One diode,
formed by the cathode and control
grid, is the detector. The other diode,
formed by the cathode and plate, is
normally nonconductive. However,
when a noise pulse causes it to con-
duct, it acts as a relatively low im-
pedance across the output of the final
video i.f. amplifier, loading this cir-
cuit down,

G-E Noise Canceller Circuit

A circuit which contains a special
noise canceller tube is employed in
some General Electric television re-
ceivers. To better understand the op-
eration of this circuit, it will be best
to consider first the block diagram of
this set. This is shown in Fig. 8. The
box labeled “Noise Canceller” receives
its signal from the output of the video
second detector. This voltage is am-
plified, inverted, and then fed to the
“Sync Amplifier and Clipper” box.
This latter stage also receives a por-
tion of the video signal from the video
second detector. (A line is drawn
from the final video amplifier to the
sync amplifier indicating that some
voltage is fed back from this point,
too. However, for the purpose of ex-
plaining the operation of the noise
canceller circuit, this latter feedback
may bhe disregarded.)

A schematic diagram of the noise
canceller circuit is shown in Fig. 10A.
The grid of the sync amplifier, Vi,
is fed the composite signal with the
sync pulses pointing in the negative
direction. This signal is amplified. in-
verted, and developed across the plate
load resistor, R.s.. At the same time,
the composite video signal is applied

Fig. 9. Simplified diagram of RCA noise suicide circuit used in their KCS66 chassis.
The d.c. voltages of the sync separators are controlled by a.g.c. potentiometer R..
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to the cathode of the noise canceller
tube, V.. through condenser Cus. This
tube is controlled by two bias controls.
An automatic bias is provided by the
a.g.c. voltage fed to the grid (not
shown in Fig. 10A), and a manual
bias is provided by the picture stabil-
izer potentiometer, R.., connected to
the cathode. The noise canceller tube
is biased so that it starts to conduct
only when noise signals extending
above the sync level occur. This tube
is shunted across the sync amplifier
tube V.. and when it starts to con-
duct, it virtually short circuits the
sync amplifier output, thereby pre-
venting the noise pulse from travel-
ling on to the following clipper tube
and the horizontal and vertical sweep
systems. If the noise pulse extends
over several lines, it may wipe out the
associated sync pulses and when the
noise pulse itself is removed, there is
no sync information left for the sweep
system. Generally only a few sync
pulses are involved and no loss of syn-
chronization occurs because of the fly-
wheel effect of the sweep oscillators
and their tendency to continue operat-
ing at the same frequency if left tem-
porarily untriggered.

The a.g.c. voltage does not suffice to
bias correctly the noise canceller tube
over a wide range of input signals.
However, by adding the picture sta-
bilizer potentiometer, bias adjustment
over a wide range can be achieved.

Instructions for adjusting this con-
trol are as follows:

1. If noise is experienced, turn the
control clockwise until the noise dis-
appears. Picture distortion may occur
if advanced too far.

2. If two stations of different signal
strength are to be received. turn the
control until interference is at a mini-
mum when receiving the weak station.
Adjust the control to avoid picture
distortion on the strong station and
minimum interference on the weak
station.

Before we leave this circuit. a word
about the two signal paths leading to
the sync amplifier, V... One path comes
from the video detector, the other from
the output of the final video amplifier.
Considering path 1, from the video de-
tector, we see from Fig. 10B that even
the strongest incoming signal will still
preserve the sync pulses. Also, on the
strongest signal, the noise pulses
would be clipped off and for such sig-
nals the noise canceller circuit would
not be required. The noise pulses of
medium and weak signals, however,
would get through.

Now let us look at the video signal
coming in along path 2. This has been
amplified and is so strong that the
sync amplifier stage will show a com-
pressed sync pulse on a strong station.
See Fig. 10C. Any noise pulses coming
in with strong or medium video signals
now will be cut off and therefore only
a weak station would require the noise
canceller circuit.

Thus., if the sync amplifier. Vs,
were to receive only the signal from

(Continued on puge 128)
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LECTRO-VOIC
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HE

“Audiomat” was designed to
provide the maximum flexibility in
order to meet the demands of the
present as well as future trends in
high fidelity equipment. It is capable
of providing split second switching be-
tween any one of ten radio tuners. ten
record plavers, twenty amplifiers. two
tape recorders, or twenty speakers. It
permits playback of tape from the two
recorders through any one of the
twenty amplifiers thence through any
one of the twenty speakers. Any pro-
gram from any one of the ten radio
tuners or ten record players can be
recorded on tape by merely pushing
a button. Many steps from the con-
trol panel to the equipment racks are

-

,__,,//////,

THE ASCO
“AUDIOMAT™

Test control center for
selecting over 9000 combing-
tions of hi-fi audic components.

saved by the remote control of a.c.
power to the equipment. The units
are always ready for immediate oper-
ation and by the simple flick of a
switch any component in the two racks
is ready for instant comparison.

The various units of equipment are
mounted into specially designed racks
which provide two advantages in addi-
tion to “listenability.” These rack-type
cabinets simulate the type of housings
in which the equipment will be mount-
ed in the home and give the prospec-
tive buyer an idea of the amount of
space required for his installation.

A loudspeaker ‘“wall” has been set
up to demonstrate speakers in an “A-B
test” under ideal conditions. The 14

One of the two equipment racks used in the “Audiomat” demonstration system. Note
the pull-out drawers in which the various audio compeonents are compactly mounted.
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By IRVING GREENE

Vice.President. Asco Sound Corp.

Music lovers can compare audio
equipment under ideal conditions

before making their selections.

speakers are mounted in a common
“infinite baflle” so that they can be
compared on their own merits under
identical conditions. This eliminates
the problems which arise when one
speaker is housed in, say, a Jensen
bass reflex enclosure and another in
an Aristocrat folded corner horn for
the test and then ultimately installed
in an R-J enclosure in the customer's
home.

The other six speakers used in the
demonstration unit are actually two-
and three-way systems installed in
cabinets or enclosures designed spe-
cifically for the speaker system by the
manufacturer. In the center of the
speaker wall, mounted from the eeil-
ing at an angle, is an indicating panel
which contains 20 plastic nameplates
that are illuminated when the speaker
under test is in the circuit. Thus the
listener is always aware of which
speaker is under test.

A second demonstration room is very
similar to the main salon except that
it more nearly duplicates the physical
layout of the average home. A minia-
ture “Audiomat” is set up in this
“den” to enable customers to select
equipment under ‘home" conditions.

A block diagram of the “Audiomat”
demonstration system is shown in Fig.
1. The heart of the entire system is
the “Audiomat A-B Test Control
Center.” Here 67 push-buttons, actu-
ating leaf contacts tipped with silver,
control d.c. voltages that energize the
coils of more than 80 relays. The re-
lays, designed to switch a unit into
the ecircuit within a fraction of a sec-
ond. are of the plug-in type (simplifies
replacement in the event of a break-
down). The contacts in the relays are
gold plated for minimum noise and
long life. The relays are hermetically
sealed and shielded for minimum hum
pickup. As shown in the diagram, only
d.c. cables are run frem the control
panel to each of the twe racks. Hence,
all of the signal wires are kept to a
minimum length thus avoiding diffi-
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culties resulting from long leads. The Direct current for the relays and unit becomes clear when one considers
relays plug into specially-wired chassis indicating lights is supplied by two the wide range of all types of audio
that are mounted behind the equip- regulated 6 volt d.c. power supplies. equipment now available.

ment racks. Access to the chassis and  All 6 volt lines are fed to the racks It is only a few years ago that the
relays is easily accomplished through through a special duct installed in the audio enthusiast could make his selec-
regulation wire panel doors mounted floor. One power supply is for the tion of equipment unhesitatingly—he
on the wall. The chassis are mounted relays (with the exception of the re- could choose the products of Company
“rack style” into the openings in the lavs used to select the amplifier in- A or Company B- they being the only
wall behind the back of the equipment puts) and the indicating lights. The manufacturers in the field.

rack. All wiring is shiclded and all other is used to feed the amplifier Today literally hundreds of compa-
grounds terminate at one point, thus input selector relays. These relays are nies are producing quality equipment
eliminating ground loops. The indi- thrown into the circuit with a spe-  for the lush new “audio market” and
cating lights for each unit mounted in cially designed master relay. the selection of equipment has become
the rack are energized by the voltage Another duct installed into the floor  a bewildering procedure. Only by try-
fed across the relay coils. In this man- carries the 20-speaker transmission ing out a representative group of am-
ner the relay and the light indicating lines. FEach line is wired with an L plifiers, speakers, pickups, phono turn-
the unit under test are energized pad so that the efficiencies of different tables, record changers, ete. can the
simultaneously at the push of a but- speakers can be balanced if the cus- customer find the equipment which
ton. Selection of inputs to any ampli- tomer wishes to compare them under appeals to his ear and his pocketbook.
fier is automatically accomplished. equal loudness levels. Normally, all A unit such as the “Audiomat” en-
When a record player is to be switched pads are out of the circuit and are ables the customer to make a true
into the circuit, the listener need only  used only at the request of a listener. comparison under parallel conditions.
place his record on the turntable, set The FM tuners and television units Customers are secure in the knowl-
his player in motion, and switch the are fed from an antenna line by edge they have selected their equip-
selector knob on the amplifier to means of a Blonder-Tongue transmis- ment thoroughly and well.

“phono.” Equalization for cach of the sion system. A double-array vagi This unique and practical unit has
different type pickups is accomplished mounted on a 30-foot tower is installed elicited enthusiastic response from the
by a “correcting resistor” installed on the roof of a 12-story building. many music lovers who have been

across the cartridge terminals to per- This system feeds an antenna line to able to select their own “custom”
mit the proper *terminating imped- 10 radio tuners and 6 television units.  equipment from the wide variety of
ance.” The value of such a demonstration audio components available. —30~

Fig. 1. Block diagram of the “Audiomat” demonstration system. See fext for explanation of the function of the various circuits.
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Maasy
By

GEORGE M. BROWN
u_uc"n

vears. and after the ubiquitous BC-

453 “Q5-er” showed how much
room for selectivity improvement
there was even in some of the best
and most expensive communications
receivers, that manufacturers have
been building into them the kind of
sclectivity required for coping with
the @RM in the really crowded am-
ateur phone bands such as 75 and 20.
Little has been done, however, to pro-
vide similar performance in mobile
receivers, where selectivity is often as
important as at the home station. The
usual practice is to buy or build a
converter, and to use the standard
automobile broadcast receiver. usually
working at 1300 kec.. as the remainder
of the receiving system. The lack of
a noise clipper can be corrected hy
adding one to the BC receiver. This,
however. requires digging into some-
what critical portions of the circuit.
and has been known to result in
seriously impaired performance on the
broadcast hand. The conscquent strain
on family amity is roughly equal to
that produced by the first hole drilled
in the body of the car for the whip
antenna mount. An S-meter circuit
too can be provided, by tapping onto
the cathode of an r.f. or if. stage,
but the auxiliary circuitry must be
designed for the particular receiver,

The lack of seleclivity presents an
even tougher problem. After all, we
can hardly expect the automobile BC
receiver manufacturers to worry
much about our plight. Their receiv-
ers are built for a different job, and

&0

IT [IAS only been in very recent

SE

f
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QRMCUTTING

ECTIVITY

v
o

Fed directly by the amateur-band converter, this L.f. strip

provides adjustable selectivity for mobile reception, which

is often sorely missed in the average mobile installation.

they really don’t do so badly. Adding
a BC-453 “Q5-er’ will work, if the re-
ceiver i.f. is in its band, but its size
is against it, and a plate power sup-
ply must be provided. since it is
probably too much additional load for
the BC receiver vibrator to handle. In
addition. when the time comes to turn
the car in on a new one with a differ-
ent arrangement of tail lights or
three propeller spinners instead of an
inadequate one or two. the whote
process must be repeated. Through
some lamentable oversight (I'm sure
that must be the reason) last year's
radio just won't fit in this yvear's dash.

After considering these facts of life,
and having quite a few 75-meter
QSO's broken up when a perfectly
readable S-7 or 8 signal was com-
pletely blanketed by a stronger one,
ten or fifteen ke, off the frequency. it
was decided to see if the whole prob-
lem couldn’t be solved by a single
unit. It seemed logical to retain the
power supbly of the broadcast re-
ceiver, and its audio svstem from
gain control to speaker. but to draw
the dividing line between the broad-
cast equipment and the ham equip-
ment at the input to the gain control
rather than at the BC antenna input.
In addition to permitting whatever
selectivity was desired to be built in,
this approach permitted designing ef-
feclive noise-clipping into the demod-
ulator. and also incorporating the
necessary circuitry for an S-meter, all
in a single small unit.

The “i.f. strip” that resulted turned
out to be a straightforward job, with

www americanradiohistorv. com

no bad habits and no ticklish tenden-
cies. As shown in the schematic, Fig.
2, it takes the 1500 kc. output of the
converter, converts it to 83 k¢, and
then really goes to work on the selec-
tivity. It includes a built-in peak-clip-
per, variable selectivity, and a jack
for an S-meter—all in a box small
enough to strap to the converter, or
mount under the dash, and still leave
knee room.

Input Circuit

The input transformer. T, was
made from a 1415 ke. i.f. transformer
from a 3 to 6 me. SCR-274/N receiver.
In order to avoid tapping the primary
coil, a tapped-condenser tyvpe of line-
to-grid maiching was used, by adding
the 2000 rufd. condenser C. in series
with the ground side of C: the origi-
nal 180 pufd. ceramic button. The only
other change required was to remove
two turns from the primary and three
from the secondary, to permit tuning
to 1500 instead of 1413 kec. These two
tuned circuits, together with the usual
single-tuned 1300 ke¢. output trans-
former in the converter, provide
enough selectivity to attenuate the
image of the 85 kc. i.f. by over 60 db,
even though it is only 170 ke, away.

There is nothing sacred about the
type of input transformer used. If
the SCR-274/N type is not available,
any permeability-tuned 1300 ke. inter-
stage i.f. transformer such as a J. W.
Miller Co. 912-W2 would be equally
satisfactory. with no modification ex-
cept to add C.. C. should be made
approximately ten times the capacity
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of C.. Also, non-surplus 50-ke. trans-
formers may be used in the i.f. stages,
as will be discussed below,

I.F. Amplifier

In order to obtain the high degree
of adjacent-channel selectivity that
was desired, two stages of i.[., using
the three 85 kc. i.f. transformers from
a beaten-up BC-453 were used. After
removing the little mounting plates
that are found on them the trans-
formers were mounted directly to the
chassis, using the same four screws
cach that held them to the plates.
There seemis to be no particular ad-
vantage in retaining the original
plug-in mounting, and direct mount-
ing provides a more solid and compact
assembly, as well as climinating the
dificulty of tryving to salvage the
spun-in mounting bases from the orig-
inal chassis. The external leads were
soldered directly into the transformer
terminals.

The same method, of course, was
used in mounting the 1500 ke. input
transformer, since it js identical
mechanically to the 85 ke. units.

The plates and screens of all tubes
are all fed from the same 100- to 125-

Fig., 2.

volt source, with suitable decoupling
circuits. This method of operation per-
mits a single bypass condenser for
each tube for both plate and screen,
not only saving condensers and screen
dropping resistors, but also simplify-
ing wiring. The mutual conductance

of the tubes used with plate and
screen voltage equal is almost iden-
tical to that obtained with higher

voltage on the plates, and the power-
handling capacity is entirely adequate.
Further to save space and for ease
of mounting, six of the .05 ufd. bypass
condensers were salvaged from the
same BC-453 that contributed the i.f.
transformers, in the form of two
triple units.

Note that all of the i.f, transformers
except one have taps on both coils,
one for the plate and one for the grid.
This feature is intended to increase
the “@" of the circuits, and hence the
selectivity, by reducing the grid and
plate loading. All originally were so
tapped, but it was found desirable to
use the full secondary of T. in order
to obtain a few db more gain that
seemed to be needed. The increase in
gain was marlked, and the decrease in
selectivity was negligible,

Circuit diagram of the selective mobile i.f. system. The input is fed by an amateur-band converter:
audie are supplied by the car broadcast receiver (connections in Fig. 6),

The BC-453 transformers are built
with adjustable coupling, permitting
them to be tuned in the uncoupled
position and then coupled up to or
slightly bevond critical. This feature
permits a considerable degree of con-
trol over the passband of the ampli-
fier and the temptation to bring one
of these controls out to the front
panel, for an operating selectivity
control, was too great to resist. The
Rube Goldberg mechanisnt shown in
the photographs, Figs. 3 and 4, did the
job. Note that the selectivity control
knob on the panel operates a crank
pin, which is coupled by a connecting
rod to a bell erank, mounted on the
opposite side of the chassis. This bell
crank, in turn, operates a push rod.
which goes up through the chassis and
is secured to the adjusting rod at the
top of the transformer by means of a
bushing and set screw. It is necessary
to remove the threaded bushing at
the top of the transformer. normally
used to hold the protecting cover. in
order to get enough room to make a
secure connection to the adjusting
rod. In order to prevent vibration
from changing the adjustment, and to
obtain a snug fit for the shaft that

power and

The system has its own noise clipper and a.v.c.

AVC LINE

Ry—22.000 ohm, Vs ». res.

Koy K:—330 ohio, Vo w. yos.

R;—35000 ohm., 5 ». ves.

Ri Ry, R\ —680.000 alim. Vi ». res.

R—500.000 olim por.

Ro—15.000 ohm, '3 . res.

Ky Ro—1500 ok, L3 w. res.

Ri—1 megohm, V5 n_ res.

Ry— 100,000 ohm pot.

Rey=—370.000 afirn, Vy w. res.

R ;—100.000 ohni, V; u, res.

0, Ry, Riy Ry—220.000 ohim, Vs ». res.

Cy, C., C., Cy, Cy, Cy, Cux Cu—i2 puid.
trimnrer cond.

C, C,, Cy, Cyy Cy;, Cysy €y Cou— 180 pufd.
ceranic cond.

Cs—2000 upfd. mica or ceramic cond. added 1o

'
Co—250 uufd. mica or ¢cramid cond. (Osc.

T
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Cuw ond €y are part of T.. Cqy, Cy.y Ciay
and €. are part of T.. Cuy Cuy, Coy, and
C.. are part of T,. Cis, Cpop Coy end Cyy, Cy,
C.. are two 3-section condensers wsed in BC-
453 and similar receivers.

PL,—12 yolt. 150 wma. pilor light

CR—IN34 crystal diode

Ji—Coaxial conncetar

J.—T hrec-cireuit jack
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tapping donn. See text. Or Millen 264051)

T:—85 ke. trans. from BC-453 (wmodificd to
permit coupling adjustnent from front of

gridd conpling) Ly—Pars of T, panel. See text. Or Millen #64051 un-
C—250 upfd. silver mica or zero-coefficient Li—"Part of T, modificd by using entire coil modificd )
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Cia, Cy3 Croy Cip, Ciay Co—.05 uid., 600 ». L., Li—DPart of T, 64051
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C..—.1 ufd.. 600 v, cond. 69046 form, cathode tap 6 1. from gnd. end V,—6ALS tube
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Fig. 3.

Top view. showing tube and transformer layout and sheet-metal covers.

The method of adjusting the coupling of T. (lower right) is explained in the text.

comes through the panel, a Millen
#10061 dial lock was used as a nut
on the inside end of the shaft bushing.
Adjustment of the tapered nut of this
excellent device permits just the de-
sired [rictional drag on the control,
and zero slop in the bearing. Its use
for this and similar applications is
highly recommended.

This may all seem like a lot of trou-
ble to obtain a little front-panel con-
trol of sclectivity but it has turned
out to be well worth the effort ex-
pended. With the control set for max-
imum selectivity, the bandwidth is 3
ke, at 6 db down, and 12 ke. at 60 db
down, enough to do a lot of QRM-
cutting on a band as crowded as 75,
but rather sharp and diflicult to tune
on 10. At minimum seclectivity, it is
7 ke, wide at 6 db down, and about
18 at 60, ahout right for ten, and also
useful on 75 when few stations are on
and the added highs provided by the
wider passhand can be received with-
out QRM. And it is always [un when
showing off your mobile rig to be able
to amaze the converter-BC receiver
addict with the way you can clip side-

Fig. 4.

bands and cut through the QRM just
by turning the selectivity knob.
BC-453's, and even their 85 ke. if.
transformers scparvately, are still
available, but they are beginning to
get secarce and more cxpensive on the
surplus market. The best commercial
substitute presently available appears
to be the James Millen Co. £64051.
If such a unit is used, it will be neces-
sary {o increasc the size of the chassis
and case slightly to accommodate
these transformers, and to eliminate
the front-panel selectivity control,
The Millen transformers are designed
for 50 ke., rather than 85 kc. as the
ones from the BC-453 are. but all that
is necessary to accommodate the dif-
ferent i.f. is to adjust the oscillator
frequency to 1450 or 1550 kc., instead
of 1415 or 1585. The range of the
tuning slug will be found adeguate.

Detector-Clipper

A 1N34 crystal is used for the de-
modulator, working directly into the
6AL5 double series-gated noise clip-
per. R. was provided as a front-panel
adjustment of elipping level, but there

Botlom view. Note the crank pin, connecting rod, and bell crank at right

for operating the selectivilty control push red. which goes up through the chassis,
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is considerable question as to whether
or not it is needed. In practice, it was
found that the optimum adjustment
was for minimum clipping. at which
position there was no noticeable dis-
tortion from the clipping. and it
scemed to do almost as good a job on
ignition noisc as with heavier clipping
and more distortion. It is easy 1o in-
clude, however, and occasionally does
some good.

The a.v.c. voltage is obtained from
the same germanium diode, and ap-
plied to the mixer and first i.f. It is
also brought out for use in the con-
verter, where it is most helpful in
combating overloading from ncarby
stations. No a.v.c. is used on the last
i.f. stage. This tube has a hard job
assigned to it, since it has to supply a
considerable amount of power to the
diode demodulator and it can’t do it
properly if it is throttled back by
av.c. Reduction of the power-han-
dling capabilities of the last i.f. tube
by a.v.c. with consequent overloading
is the unsuspected cause of much dis-
tortion in some reccivers. It should
scldomy be used, and then with great
caution.

S-Meter Circuit

The S-meter circuit shown is de-
signed to produce zero current on the
associated meter with zero signal, and
increasing current with signal, in con-
trast to a simple meter in the cathode
of a tube controlled by a.v.c. (which
reads backward) indicating maximum
with no signal and less with increas-
ing signals. This circuit is also not
seriously affected by plate voliage
changes, particularly in the weak sig-
nal and noise level range, where a
simple cathode meter may change two
or three “S” units depending upon
battery condition.

The circuit operates on the bridge
principle, with R. being adjusted for
zero current on the meter with the
antenna grounded. Under this condi-
tion, a.v.c. voltage is zero, and cathode
current of V. is maximum, producing
a maximum V‘oltage at point “B”
(cathode of V. Fig. 2). The zero-
current adjustment of R; produces the
same voltage at point “A” (in J:, Fig.
2). When a signal is received. a.v.c.
causcs the cathode current of Vi and
hence the voltage at “B” to drop. and
current flows from “A” to “B.”

The values shown for the resistors
arc intended for a 130-microampere
meter. If a meter of less sensitivity is
used. the total resistance of the Rs-Re-
R, combination and R will need to be
decreased accordingly. A higher sensi-
tivity meter can be used by inserting
a resistor in series with it to keep it
on scale with the strongest signal. Es
and E. may bc replaced by a single
resistor of suitable value if desired.

Construction

The entire unit was built on an alu-
minum chassis 3%"” by 64" (about
4%" by 6%" with Millen if. trans-
formers), bent up from sheet stock.

(Continued on page 116)

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

U.H.F.-V.H.F. ANTENNA COUPLER

EDWARD FINKEL and JAMES C. SARAYIOTES

JED Manufacturing Co., Inc.

Single lead-in from separate v.hf. and whf. antennas is

possible when using a coupler of the type described here.

ice in addition to v.h.f. transmis-

sions, the service technician will
often encounter the home owner's re-
luctance to add yet another antenna
o his private skyline and his addi-
tional reluctance to invest in a second
complete antenna installation to pro-
vide u.h.f. signals. Among the new TV
products introduced recently is the
JFD *“JeTie,” a printed circuit cou-
pling device which combines separate
low v.h.f, high v.hf, and u.h.f. an-
tennas on a single mast with a single
downlead. It thus solves the *‘skyline”
problem and minimizes the expense of
the u.h.f. antenna installation when
added to the existing v.h.f. antenna.

Interestingly enough, the major
number of v.h.f. installations, con-
verted to receive u.h.f., require a cou-
pler for quite another reason. TV sets
adapted to receive u.h.f. hy strip con-
version (and most new continuous
tuning v.h.f. and u.h.f. sets also) pro-
vide only one pair of input terminals.
It is not possible to bring separate
vhif. and uhf. downleads to these
receivers. A coupling device which
will permit the antennas to be termi-
nated in a single downlead is, there-
fore, a necessity.

For installations wusing separate
uw.h.f. translators or converters, pro-
viding a pair of terminals for u.h.f.
and a separate pair for v.h.f., a cou-
pler at the antennas, a single down-
lead, and a second coupler at the
receiver provide for a completely
matched 300-ohm system, a faster, less
expensive installation, and a less com-
plicated skyline.

The “JeTie"” is a passive broadband
network, designed to match the pop-
ular 300-ohm balanced input system.

Fig. 2 is a simplified schematic rep-
resentation of the coupler. The TV
downleads are always connected to
terminals A and H, and the leads
from the u.h.f. antenna (470-890 mc.)
are always connected to F and G.
When a broadband v.h.f. antenna (54-
216 me.) is used. it is connected across
B and E. When separate antennas are
used for the high and low v.h.f. bands,
the low-band antenna is connected to
B and C and the high-band antenna
is connected to D and E.

Operation of the JFD “JeTie” de-
pends on the properties of the paral-
lel-resonant circuit. Reference to the
simplified schematic, Fig. 2, shows
that it consists of five parallel-reso-

|N AREAS now receiving u.h.f. serv-
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nant networks. The circuit parame-
ters are such that over the low v.h.f.
frequency range, a very high imped-
ance is presented across terminals B,
C and a short circuit is presented
across terminal pairs D, E and F, G.
For the high v.h.f. band, short circuits
are presented across terminal pairs B,
C and F, G; and a very high imped-
ance js presented aeross D, E. For
signals in the u.h.f. band, shorts are
presented across B, C; and D, E and a
very high impedance is presented
across terminals F, G.

The reason the circuit works in this
fashion is that the impedance of a
parallel inductanee-capacitance net-
work is purely resistive at resonance.
Away from the resonant frequency
the impedance is inductive or capaci-
tive, depending upon the frequency.
The magnitude of the impedance awav
from resonance depends on the “Q” of
the circuit; it will be low if the “Q”
is high and vice versa.

It can, therefore, be seen that with

Fig. 2. Equivalent circuit of the coupler
showing the antenna connecting points.

HIGH VHF BanD

Low
VHF
BAND

mIc
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Fig. 1.

Antenna coupler shown at
left may combine a u.hJd. bowtie
with a v.hi. fon as seen above.

the appropriate choice of “Q” and L/C
ratio for each network, it is possible
to connect the v.h.f. and u.h.f. anten-
nas simultaneously to a single pair of
downleads, and have each properly
terminated in the 300-ohm receiver in-
put (over its appropriate frequency
range) with a minimum insertion loss
and voltage standing wave ratio.

The fact that coupling devices of
this tvpe are always exposed to rain,
heat, cold, snow, and humidity poses
very exacting problems, for the ac-
cumulation of dirt and rain water
threaten to create capacitive effects
which can seriously change the elec-
trical characteristics. The “JeTie” is,
therefore, hermetically sealed and, as
a result, is free from this serious
danger.

The housing of the “JeTie” has been
deliberately designed to provide maxi-
mum separation of the printed circuit
from the shell of the enclosure. Five
cighths of an inch separates the
printed circuit from the shell of the
enclosure. thereby minimizing the pos-
sibility of developing unwanted capac-
itive effects between what dirt may
accumulate on the shell and the
printed circuit itself. In addition, the
smooth, convex enclosure surface
minimizes the possibility of dirt ac-
cumulation. The surface of the cou-
pler, which will face the sun, is clear
and silvered, effecting a rejection of
heat. The surface which faces away
from the sun is black effecting an effi-
cient conduction of heat away from

the coupler. 50—
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Fig. 1.
discarded exposure meter cell was used.

Over.all view of author’'s unit. A

HILE battery-operated, sclf-con-
Wtained photocell relays are certain-

Iy not new (see “A Photoelectric
Headlight Dimmer” by P. J. Vogelge-
sang, Rapio & TELEVision NEws, Janu-
ary, 1953), the unit shown in Fig. 1
does possess sceveral unique features.
First, no resistors, coils, transformers,
condensers, or vacuum tubes are used
in its construction. Sccondly, a single
inexpensive, comparatively low volt-
age battery is all that is required for
its operation and this is contained
within the small housing shown. The
battery life is fairly long, due to the
low current drain.

All these features are made possible
by the use of a self-gencrating photo-
cell. together with a direct current
transistor amplifier. Only a few parts
are required for the device. as can be
seen in the schematic diagram (Fig.
2), and the interior view given, Fig. 6.

Circuit Description

The operation of the circuit may be
easily followed by reference to the
schematic diagram of Fig. 2. The Ray-
theon CK721 transistor (“p-n-p” type)
is the “heart” of the device, and is
connected as a direct-coupled grounded
emitter amplifier. This serves to am-
plify the weak current obtained from
the photocell sufliciently to operate
the relay, RL..

As long as no light falls on
photocell, the base current of
transistor is c¢ssentially zero, and
negligible collector current flows
through RL,, which remains open.
When light is allowed to fall on the
photocell, a small base current starts
to flow, permitting a corresponding in-
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PHOTOCELL RELAY

LOUIS E. GARNER, JR.

Construction details on a simple unit which has many uses

in the home or shop. Power requirements are low and cheap.

crease in the flow of collector current
through the relay. The collector cur-
rent is several times greater than the
base current, with a current amplifi-
cation of ten comparatively easy to
achicve.

As the light intensity increascs,
base current and <collector current
also increase, until the current
through the relay is suflicient to close
it.

If the light intensity falls off. a cor-
responding decrease in base and col-
lector current is obtained. However,
the relay does not open until the light
level drops appreciably, since less cur-
rent is required to hold the relay
closed than is needed to close it. Un-
der normal conditions. the hase cur-
rent does not exceed a few hundred
microamperes, while the collector cur-
rent does not exceed a few milliam-
peres.

Collector voltage is supplied by bat-
tery B, with switch S, provided to
open the collector circuit when opera-
tion of the unit is not desired.

Thus, only five electrical conipo-
nents are used in the entire device—
a photocell, a transistor, a relay, a
switch, and a battery.

Construction Hints

With the single exception of the
photocell, all the parts used in build-
ing the device are casily obtained
from radio-electronic wholesale parts
distributors. A “self-generating” pho-
tocell may or may not be available at
a particular distributor, depending on
local demand. Although this item is
commercially manufactured, not all
supply houses have suflicient demand
for the item to warrant stocking it.

The photocell used by the author in
building the model shown is a sele-
nium cell salvaged from a defeetive
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exposure meter of the type used in
amateur photographic work. These
meiters consist of the hasic photocell
together with a microammeter. Since
the meter movement 1s more suscepti-
ble to mechanical damage than is the
photoeell, it is sometimes hossible to
pick up a *“defective”™ unit in which
only the meter movement is damaged

the photocell is virtually in perfect
condition. In most cases, the cost is
negligible.

Even where it is necessary to pur-
chase an exposure meter in “operat-
ing" condition, the price of a used unit
is likely to he quite low. A used but
operating unit offers the further ad-
vantage of supplving the experimenter
with a sensitive microammeter for
other work.

A certain amount of ingenuity may
have to be exercised by the builder
in mounting the photocell, depending
upon its actual shape and size-—some
are round, others square, and still
others rectangular. The one used by
the author is shown in Fig. 3.

In mounting the photocell proper, it
is best not to attempt to solder leads
to it. Use spring contacts made tfrom
phosphor bronze or similar material.
If a commercial unit is used, it will
generally have leads or terminals pro-
vided.

No special precautions are neces-
sary when assembling and wiring the
cirecuit, and the builder may follow his
own inclinations as far as layout is
concerned. The unit shown in the
photographs was housed in an old
shield can, but almost any type of
housing may be used—a plastic or
wooden box. a small metal utility box,
ot even a small chassis. with a bottom
plate used as a “cover.”

A hole must be provided in the
housing, of course. to permit light to
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strike the photocell, Generally, no lens
will be required unless the huilder
wishes to increase the over-all sensi-
tivity somewhat by concentrating light
from a large area on the cell, using
a good sized lens.

The effect of light striking the unit
from an angle can be reduced either
by using alens ahead of the photocell
or hy mounting a closed tube in front
of the cell, as shown in Fig. 3. The
interior of the tube should be finished
in dull black to reduce interior re-
flections. The tube has not been used
in the model shown in the photo-
graphs.

Purts Substitutions: A toggle, lever,
rotary, or almost any type of swiich
may be used in place of the slide
switch employed in the model. A lock
swifch is particularly good for this
application, as it permits only the
owner to turn the unit “on” or “off."

Other relayvs may be used in place
of the one specified in the parts list,
When choosing a substitute relav, pick
one having good sensitivity. The relay
should have a reasonably high coil
resistance and should close on less
than 5 ma. However, the so-called
“plate” relavs are not suitahle for
use here due to their high coil re-
sistance, requiring much higher sup-
ply voltages for proper operation.
Best results will be obtained with sen-
sitive relays having a coil resistance
of 3000 ohms or less.

In general. the more sensitive the
relay, the more sensitive will be the
complete device (requiring less light
for operation).

If other relays are used, it may be
found possible to use a supply volt-
age of less than 15 volts.

In any case, the choice of a battery
should depend on the intended opera-
tion of the unit. A hearing aid type
battery (Burgess U10) was used in the
model and is given in the parts list.
This particular battery was chosen
because of its low cost, ready avail-
ability, and reasonable life under the
low current drain required by the
device.

Where the unit is to be used in an
application requiring extreme battery
life, a larger battery might well be
employed.

Adjustment and Operation

Once the wiring has been com-
pleted, a milliammeter should be con-
nected in series with the relay and
the unit turned “on.” Light should
then be permitted to fall on the photo-
cell. A marked increase in collector
current flow should occur. as indicated
by the milliammeter reading. If this
current increase does not occur. re-
verse the connections to the photocell

base current must have the correct
polarity.

Next, the relay’s sensitivity must he
adjusted so that the relav closes when
light is falling on the photocell and
opens when the light source is inter-
rupted. Use a focused light source
supplying the same amount of light as
will later be used in the intended ap-
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plication, The relav's sensitivity can
be changed by tightening or weaken-
ing the tension on the armature
spring and by adjusting the armature’s
position relative to the core piece.

Be sure sufficient light is employed,
the sensitivity of the completed unit
may vary considerably. depending on
the photocell used, the relay used, the
adjustment of the relay, and other
factors.

In the model built by the author,
the light obtained from a 3-cell flash-
light held two to three feet away
from the opening in the housing was
suflicient to operate the relay. This
light fell through a %” diameter
round hole in the housing to strike the
photocell. Because of this, only about
half the photocell’'s area was used.
Greater sensitivity could have been
obtained by using all of the photocell's
active area. The set-up emploved in
this test is shown in Fig. 4.

Applications

The applications of the photocell re-
lay described in this article parallel
the applications of photoelectric relay
units in general, although there is
somewhat greater versatility hecause
operation is possible anywhere (spe-
cial power is not required) and be-
cause of the small size possible in as-
sembling a complete unit. However, a
review of possible applications might
be of interest to the reader, and mayv
aid him in selecting or devising special
applications of his own.

In considering applications for the
photacell relay, the device can be
considered as a switch that performs
any one of the following functions.
depending on how the connections to
the relay contacts are made:

1. To open a circuit when
strikes the photocell.

2. To open a circuit
striking the photocell is

3. To close a circuit
strikes the photocell.

4. To close a circuit
striking the photocell is interrupted.

Irrespective of the connections
chosen, it is hest to supply power to
operate the external device from a
separate power source, rather than to
attempt to use the small battery in
the photocell relayv circuit proper.

A few possible applications follow,
but these should, by no means, be con-
sidered a complete list.

Burglur Alurm: The light source
and photocell relay may be arranged

light
when light
interrupted.
when light

when light

Fig. 5. Photocell used by author. Other
sizes and shapes may be used. See text.
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PHOTO-CELL
{SEE TEXT}

+

__Lrllllllltlllja

RL—Scusitive relay, 2500 ohm  coil
varnce Type 850 or eyuiv.)

S\ —3.p.s.t. stide switch

By—15 solt hearing-aid type batiery (Burgess
Tvpe 1710)

V\—CK721 “p-n-p" transistor (Ruytheon)

Photocell—Seleniiom phatocell (salvaged from
expasure mcter)

(Ad-

Fig, 2, Complete circuit diagram of photo-
cell relay. Only five components are used.

PHOTO-
CELL TUBE
HOUSING
Fig. 3. A shield in front of cell cuts off

light which might strike cell from an an-
gle. Suitable for door-opener application.

o s mE (o)
E .
B FLASHLIGHT
ELECTRIC
EYE
Fig. 4. Test setup for photocell relay.

so that anyone entering a protected
area causes an alarm bell to sound.
Doorway Annunciator: A light
(Continuved on puge 163)

Fig. 6. Interior view of photocell relay.
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4= Maes RADIO
SERVICE SHOP

By JOHN T. FRYE [|

I

“I've got a problem.”

“So what. I'm not going to
play Dorothy Dix to your Romeo,” Mac
warned his assistant; “and if you want
advice about your love life vou can
just—"

“I mever have any trouble with my
women,” Barney interrupted; “and if
I did I'd certainly not ask you for help.
Taking such a trouble to an ancient
flint-hearted Scotsman would be like
asking an Eskimo about cactus. My
problem,” he concluded witheringly,
“has 10 cdo with the one subject you
know something about: radio.”

Mac smothered a grin at this sharp
thrust. “It's nice of you to admit I
know something about something,” he
said with suspicious mildness.

“L.ast night,” Barney said. “a friend
of mine by the name of Mr. Smith was
over at the house, and we got to talk-
ing about f{requency modulation. He
has always been interested in radio
and had read a !ot about it, but one
thing he has never been able to get
clear in his mind is how changing the
frequency of the carrier can modulate
that carrier. He simply cannot sec
how swinging the carrier farther and
farther ecach side of the center fre-
quency can produce louder and louder
tones in the receiver. I tried to ex-
plain it to him with no luck at all. To
tell you the truth, by the time I fin-
ished ‘explaining’ to him how FM
works I was not sure about it myself.”

“You should have used an analogy,”
Mac observed. “The only way you can
explain details of an unfamiliar sub-
ject to a person is in terms of some-
thing that he does understand.”

“Okay,” Barney challenged, “let's
see vou dig me up a good analogy I
can spring on Mr. Smith tonight.”
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UMAC,” Barnecy suddenly blurted,

A LITTLE LIGHT ON FM

“Since we are trying to cast some
light on the subject of FM and since
we are talking now to a very light in-
tellect. suppose we use a light anal-
ogy,” Mac began. ‘“Assume we have
a direct-current lighted neon lamp
shining on a photoelectric cell. As we
know, the output of the cell depends
upon the amount of light falling on its
sensitized plate. While steady direct
current is lighting our lamp, its light
output will be constant and the output
of the cell will maintain a fixed value
with no variations.

“Next, let us place an alternating
current generator in series with the
d.c. source lighting our neon lamp.
Let's assume the output of the gencra-
tor is correct to double the brilliance
of the lamp when the two voltages aid
each other and that the lamp output
is reduced to zero when the a.c. voltage
and the d.c. voltage opposc one an-
other. Since the neon lamp responds
instantly to the voltage across it. its
light output wilt vary smoothly in step
with the frequency of our a.c. genera-
tor. If that generator puts out 400
cycles-per-second, our light will be go-
ing up and down 400 times a second,
The photocell responds to the light
reaching it. so its output will also be
rising and falling 400 times each sec-
ond.

“The whole system is similar to an
amplitude-modulated radio transmit-
ting-receiving system. The lamp is the
carrier gencrator. The a.c. generator
is the modulator. The amplitude-
modulated light beam is the ampli-
tude-modulated carrier. The cell that
faithfully reproduces in its output cir-
cuit the variations in the light inten-
sity falling upon it is the AM detector.
Note carefully that swinging our d.c
lighted lamp back and forth in a small
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arc in front of the photocell does not
materially change the amount of light
falling on that cell and so produces
no change in its output.”

“I'm with you so far,” Barney en-
couraged.

“Good. Suppose now we replace our
single photocell with two carefully
matched cells mounted as close to-
gether as possible and with their sen-
sitive areas facing the lamp. Further-
more, let us place a mask between the
lamp and those cells with a small
opening in the mask so proportioned
that the light from the lamp just
covers the inside half of each cell's
sensitive area. The outside halves are
in darkness.

“The output of this new light-detec-
tor is measured across the two photo-
cell outputs; in other words, the only
time we will get a reading is when
there is a difference in the outputs.
That means that now if we connect
our a.c. generator in series with the
d.c. source and make our light
brighten and dim as we did before,
there will be no equivalent variation
in the output of our twin photocell
detector. While the output of each cell
will be rising and falling in accordance
with the variation in light falling on a
portion of its sensitized plate, the two
outputs will be rising and falling
exactly in step with each other: so
there will never, at any time, be a
difference in voltage measured from
one output to the other.”

“It's getting a little thicker, but I'm
still following—I think,” Barney mut-
tered.

“Now let's sec what happens when
we move our lamp sideways,” Mac
continued. “As soon as the lamp starts
to move, the light shining through the
hole in the mask begins to move off
one of the photocell plates and on to
the other. The output of the cell
whose sensitized area is receiving
more light begins to increase; the out-
put of the cell from which the light
is leaving begins to decrease. The
combination output-—measured across
these opposite-going individual out-
puts—begins to rise, and it continues
to do so until the lamp has been
moved far enough away from its
original position so that one of the
photocell plates is receiving all the
light and the other is in complete
darkness. Continuing to move the
lamp in the same direction causes the
light to move off the plate on which
it is shining. and then this cell's out-
put starts to fail toward the zero out-
put of the other cell still in darkness.

“On the other hand if we return the
lamp slowly to its original position
the voltage difference between the two
photocell outputs returns to its origi-
nal halanced zero condition; but if the
lamp is moved on past this point so
the cell that formerly lost the light
now gains it and the other cell slides
into darkness, our combination out-
put again approaches a peak value
equal to that attained before, but this
time the polarity is reversed.

(Continued on page 139)
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many new features designed to pro-

vide optimum response both in pri-
nmary and fringe signal areas. In
order to efficiently service these new
chassis, the service technician should
understand the operation of the var-
jous circuits and, further, should be
appraised of the correct procedure for
testing and aligning. This article will
attempt to convey this information to
the reader. Only those circuits which
are new or unusual will be explained
in detail. The information contained
in this article applies to the Du Mont
RA-166/167 and 170/171 chassis.

All of these chassis are equipped
with 13-position turret v.h.f. tuners of
similar desigh. The tuner r.f. ampli-
fier is a 6BKT in a low-noise cascode
circuit. A 6J6 dual triode scrves as
the oscillator and mixer.

The RA-171 is equipped with sep-
arate u.h.f. and v.h.f. tuners. When
the v.h.f. tuner turret is placed in the
thirteenth position the output of the
u.h.f. tuner is connected to the input
of the v.h.f. tuner. In addition. the
v.h.f. oscillator is disabled and the
necessary components in the u.h.f.
tuner are switched to permit the v.h.f.
tuner to operate as a 41 me. i.f. ampli-
ier.

The u.h.f. tuner is of the continu-
ous-tuning type. The tuner circuits
consist of a double-tuned preselector.
a crystal diode mixer and a u.h.f. os-
cillator, as shown in Fig. 1. Capaci-
tively-tuned shorted coaxial lines are
used in the preselector circuits. The
coaxial lines are less than a quarter
wavelength long and are, therelore,
predominately inductive. The lines are
tuned to the desired frequency by the
addition of capacitance (C, and C.)
across their unshorted ends. In this
way the tuned lines become parallel
resonant circuits. €, and C: are var-
iable and tune the preselector circuits
through the entire u.h.f. band.

The input impedance of the tuner
is 300 ohms. balanced to ground. The
transmission line is coupled to the first
preselector circuit by two half-turn
loops located hetween the inner and
outer conductors of the line. Coupling
between the first and second preselee-
tor circuits is provided by two loops,
Lz and Li. The loops function in the
same manner as conventional link
coupling. Two loops are used to pro-
vide more uniform coupling over the
tuning range. The output of the pre-
selector is applied to a crystal mixer,
CR .z, by means of a tap on the inner
conductor of the seccond tuned line.
The tapped line is analogous to a

THE 1953 Du Mont “Telesets’ have

May, 1953

By JOSEPH ROCHE

Allen B. Du Mont Laboratories, Inc.

Circuit operation and servicing procedures for efficient

handling of the new Du Mont RA-166/167, 170/171 chassis.

tapped coil in a lower fregquency cir-
cuit.

A push-pull, tuned-plate, tuned-
grid circuit is used in the u.h.f. oscil-
lator. To permit the use of an exist-
ing tube tvpe of known reliability and
availability the oscillator is operated
at one-half the desired frequency. Op-
eration at a lower frequency also
results in improved stahility and uni-
formity in manufacture. The oscilla-
tor tube is a 6J6.

The oscillator plate coil is a flat
half turn, stamped from heavy sheet
metal to provide maximum uniformity
and rigidity. The plate circuit is tuned
by means of a split stator condenser.
C,.. The rotor of C. is ganged with the
preselector and harmonic selector tun-
ing condensers. L. in the oscillator
grid is sell resonant at the lower end
of the oscillator tuning range. It main-
tains the oscillator output at the lower
frequencies where it would normally
fall off.

The oscillator output signal is ap-
plied to a crystal harmonic generator,
CR... Coupling between the oscilla-
tor and the harmonic generator is

Fig. 1.

The u.h.f. tuner used in the Du Mont RA-171 chassis.

provided by coupling loop L. The har-
monic generator distorts the oscillator
signal, increasing its harmonic con-
tent. The proper oscitlator harmonic
signal is selected by means of a third
tuned coaxial line. By means of a
tap on the center conductor of the
harmonic-selector coax line, the oscil-
lator 2nd harmonic signal is applied
10 the mixer, CRu:.

The i.f. signal appears across Lis.
From this point the signal is link
coupled (L) through a 72-ohm coax
line to the input of the v.h.f. tuner.
The v.h.f. channel selector actuates
S., applying “B+" to the u.h.f. tuner,
when it is switched to the thirteenth
or u.h.f. position.

The output frequency of the u.h.f.
tuner is 41 mec. and the v.h.f. tuner
operates as a 41 mec. if. amplifier
when receiving u.h.f. stations.

I.F. and Detector Circuits

Four 41 mec. stagger-tuned inter-
carrier i.f. stages, employing 6CB6's,
are provided. The grid circuit of the
first video i.f. stage is double tuned.
All of the other coupling circuits are

The ocutput of this

circuit is a 4] mec. i.f signal which is fed to the cascode v.h.f. tuner of the set.
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Fig. 2. Complete schematic diagram of the Du Mont RA-166/167. 170/171 chassis.
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single tuned. A 47.25 me. absorption
type, adjacent-channcel sound trap is
provided in the plate circuit of the
sccond i.f. stage.

Scparate video detector and sound
i.f. converter diodes are provided in
place of the usual single diode. The
use of separate diodes malkes possible
an increase in the amplitude of the
sound i.f. signal at the output of the
sound converter.

Direct coupling is employed be-
tween the video detector and the video
aniplifier as well as between the video
amplifier and the CRT. A single high
gain 12BY7 video amplifier stage is
used. A single 4.5 me. sound i.f. stage
is employed followed hy a ratio de-
teetor and two audio amplifier stages.

A.G.C. Circuits

A keyed a.g.c. system with provi-
sions for detaying applieation of a.g.c.
voltage to the v.h.f. tuner is used in
these chassis. Delaying the applica-
tion of a.g.c. voltage to the tuner
greatly improves fringe performance
by permitting the r.f. amplifier to op-
erate at full gain on weak signals. It
also permits the choiee of a.g.c. circuit
component values which allow the
a.g.Cc. voltage to rise rapidly on strong
signals, providing maximum perform-
ance over a wider range of input sig-
nal levels for a given setting of the
a.g.c. control.

The a.g.c. circuit is shown in Fig. 4.
The a.g.c. voltage at the plate of the
amplifier. V..., is applied to the delay
circuit shown within the dotted lines.
The delay network is shown in Fig. 3
with the diodes and condensers re-
moved. The negative a.g.c. voltage
appears at point* A, causing a current
to flow thhough R.. and R: in the
direction indicated by the dotted ar-
rows. If we assume that this current
is 225 microamps, point A will be apn-
proximately —55 volts with respect to
ground. A hucking voltage of - 270
volts is applied te R.. producing a
current through the circuit as indi-
cated by the solid arrows. The total
resistance of R.., R:s. R:o. and R.s is
2,667,000 ohms. therefore. the current
due to the +270 volts is approximate-
ty 100 microamps.

Since the direction of the current
due to the bucking voltage is opposite
that due to V:., the currents subtract
and the resultant current through
P and R is 125 microamps, flow-
ing from point A to ground. As a re-
sult, point A becomes approximately
31 volts negative. The a.g.c. voliage
for the i.f. stages is taken off at the
Junction of R.. and R... The voliage
at point A divides across these resis-
tors producing a potential of approxi-
mately —5.9 volts at the i.[. a.g.c.
take-off.

Since point A is 31 volts negative
and point C is 270 volts positive. the
total drop across R.. and R.: is 301
volts. This voliage divides across the
resistors producing a drop across R:w
of approximately 27 volts. making
point B 27 volts positive with respect
to A, or 4 volts negative with respect

May, 1953

Fig. 3. Partial schematic of the a.g.c.
delay circuit showing the currents pro-
duced by the a.g.c. amplifier and the
bucking voltage from the power supply.

—

to ground. The tuncr a.g.c. voltage is
taken off at point B and applied to
the tuner r.[. amplifier through re-
sistor R..

The delay aetion of the cireuit is
described with reference to Fig. 5.
Assuming that the same conditions
exist as in Fig. 3, point A is --31 volts
and point B is —4 volts. Now assume
that the voltage at point A is grad-
ually made less negative. This will
cause the voliage at point B to grad-
ually become less negative. When the
voltage at point A is reduced to ap-
proximately 27 volts, the voltage at
point B will be zero. A further reduc-
tion in the voltage at point A will
cause the voltage at point B to be-
come positive. V.., keeps this from
occurring.

When the voltage at point A is suffi-
ciently negative to produce a negative
voltage at point B the plate of the
diode is negative and it does not con-
duet. Therefore, it has no effect on
the ecircuit. VWhen point B tends to
become positive, the diode begins to
conduct, acting as a very low resist-
ance to ground (practically a short
circuit) and maintaining point B at
zero potential.

Now let's sec what
signal level at the input of the re-
ceiver changes. When the signal is
very weak the a.g.c. voltage at point
A is not very negative and point B
tends to beeome positive, but the ac-
tion of the diode keeps it at zero po-
tential. As the signal strength rises,
the voltage at point A beecomes more
negative. lowever, point B remains
at zero until the signal level is great
enough to produce approximately —27
volts at point A, The diode now ceases

occurs as the

Fig. 4,

The delayed

a.g

.. circuit,

TUNER A.G.C.
VOLTAGE

R205
220K

@ "220.
TOYAL 2z0x

A.G.C. VOLTAGE

vais
DI0DE 2

+
R215
2.2MEG 270V
veK l -
DIOOE | =,

Fig. 5. Diode 1 of V214 produces the de-
lay actien of the a.g.c. circuit of Fig. 4,

Table 1. Notmal resistance readings 1o ground at the pins of all tubes in Fig. 2,

1 2 3 4 5 6 7 8 9
v201 6BC6 80K 56 1 0 30K 30K [¢)
V202 6CB6 SOK 56 I 0 30K 30K 0
V203 6CB6 SOK 61 1 0 30K 30K 0
v204 6CE6 ] 1 0 25M 25M 0
V205 6ALS 1K v} 33K
V206 SAUSB 100K o 1 25M 25M 0
V207 6ALS INF INF 1 15K 0 15K
V208 12AU7 25K 60K 680K .1 1 25K 520K 720K O
V209 12AT7 50K 220K 39K i 25M 3.9M 1.6K
V210 6ALS 12 12 0 4.8M 0 4.8M
V21l 12BY7 0-350 33K 0 0 25K 25M O
V212 6AU6  30K-40K 27K-30K .1 [0} 260 25K 27K-30K
v213 6AB4 INF 1 0 820K-1.8M 1K
V214 GATS 2M 1 400K 600K 5COK
V215 6WEGT I 25K 25K 270K 0] 25M
V216 6S4 820-58K 0 I 2.2M INF
v217 5Y3GT 25K 18 18 25K
V218 5Y3GT 25K 18 18 25K
V219 6SN?GT 5.3M 30K-50K |.8K 80K-110K 250K-265K |.8K 1
V220 6BQ6GT o 500K 32K 500K i 150 Cap INF
v22l 6AX4GT INF 25K 1
v222 1B3GT iNF INF iNF INF CAP INF
v223 12AU7 25K 300K 30K .1 150K 30K IM ©
V401* CRT 0 1M-1.5M 25K B

“10 it 12
INF 100K 1

K 000, M

altect

The above resistance readings were taken with an RCA Model WV97A v.i.v.m. All reading: are in
million. When the reading ;

by a conirol tweo reading
These readings indicate the variation produced by the control.

are given.
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Fig. 6. Schematic diagram of the v
tfo conduct and as the input signal
level continues to increase, making
point A more negative, point B also
becomes negative and a.g.c. voltage is
applied to the tuner r.f. amplifier.

To keep the plate current of the 1.f.
amplifier from exceeding the maxi-
mum tube ratings, a minimum grid
bias of —.5 volt must be maintained

ertical and horizontal sync circuits.

on the tube. This bias is obtained
from the plate of diode 2 in Fig. 5.
When the voltage at point B is zero
the plate of diode 2 assumes a poten-
tial of —.5 volt, due to contact po-
tential. ‘This contact potential is
produced by random electrons which
strike the plate of the diode and cre-
ate current flow in R

As shown in Fig. 4, a voltage regu-
lator tube, V... is provided to stabil-
ize the cathode voltage on the a.g.c.
amplifier. This tube prevents line
voltage or power supply load fluctua-
tions from affecting the a.g.c. voltage.

Sync Circuits

The sync circuits are shown in Fig.
6. The composite video signal at the
plate of the video amplifier is applied
to the upper end of Rx.. That portion
of the signal which appears across
R.. is applied to the grid of the noise
inverter, V..s. V.., is biased beyond
cut-off and under normal operating
conditions there is no signal at the
plate of the stage.

When a noise pulse that is greater
than the sync pulse comes through, it
drives the tube into conduction and
a pulse appears in its output. The
output of the noise inverter is coupled
to the grid of the first sync clipper,
V. The composite video signal is
also applied to the grid of the first
sync clipper. The noise cancellation

(Continued on page 133)

Table 2. Alignment procedure for the video and sound il. circuits of the Du Mont RA-186/187. 170/171 chassis.

VIDEO L.F. ALIGNMENT
SIGNAL GENERATOR OUTPUT |
STEP FREQUENCY CONNECTTO INDICATOR CONNECT TO | ADJUST REMARKS
1 44.5 mc. Pin § V.T.V.M. Pin 2, Z205 for maximum | Set signal generator out-
no sweep V101 vaIl reading put to maintain reading
on lowest range of
. V.T.V.M.
2 42.5 mc. Same V. T.V.M. Same 2204 for maximum | Same
no sweep reading
3 46.1 mc. Same V. T.V.M. Same 2203 (bottom) for Same
no sweep | maximum reading |
‘; 43.75 mc. Same V.T.V.M. Same Z202 for maximum | Same
no sweep reading
5 47.25 mc. Same | V.T.V.M. | Same Z203 (top) for min- | Increase signal generator
imum reading output to obtain read-
ing on V.T.V.M.
| : S R = e ———
6 43.5 mc. Same Oscilloscope Pin 5§ Mixer plate coil ' Adjust for waveform
center freq. through crystal | V201 (L109) and Z201 below
10 mec. [ | probe (top) for 44.8 mc.
deviation [ marker on one 5-2.5MC.
(min.) peak. 2201 (bot-
1 | tom) for 42.5 mc. /‘
| marker on other 44.8MC.
peak
7 4.57mc‘ Pin 2 |  Oscilloscope Junction L207 for minimum
400 cps v2all through crystal R266, R267, reading
AM | probe and C239
SOUND [.F. ALIGNMENT
8 | 4.5 mec. | Pin8 | QOscilloscope | Pin 7 L.204 and Z206 Adjust for waveform
Approx. V205B | through crystal va07 (bottom) below
1 mc. l probe |
sweep /.\Z.SMC.
I — - e ———e
b As above As above | Oscilloscope dJunction | 2208 | Adjust for waveform
direct R232, C228 below
‘ 4.5MC,
| N7
’ |
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TEAlr; F ‘srfk—-TRAIN 357 fER— T.RAI‘N“ -EASIErR;
IN 10 MONTHS = OR LESS = FOR

RADIO-TELEVISION

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

NEW! NO OBLIGATION PLAN

i 3 You Have No Monthly Payment Contract to Sign
Pay For Your Training as You Earn and Learn

You can get into Radio-Television, today's fastest growing big money
oppor-unity field, in months instead of years! My completely new
——— “package unit” training plan prepares you in as little as 10 months
: " or even less! No monthly paymeni contract to sign—thus NO RISK lo you!
This is Amcrica's finest, most complete, practical training—gets you

ready to handle any practical job in the booming Radio-Television industry.
Frone L %5 > Start your own profitable Radio-Television shop . . . or aceept a good pay-
Soresber 4™ ing job. I Lave trained hundreds of successful Radio-Television teehnicians
duruu5 the past 21 years—and stand ready to train you, even if you have no pre-
vxous experience! Mail coupon and get all the facts — FREE!

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

33 & Thc new Spraybherry * ‘package” plan All your 10 mcnths of training is IN YOUR

I SEND YOU
18 BIG KI'I'S

of Radlo Television parts and equipment.
Much of your tralning will be actusl construc-
tion and experimentation . . . the kind of truly
PRACTICAL Instruction thiat preparea you
for your Radto-Television carecr.

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your
fessional Radio-Television equipment. present job and income whlle learning. With
You perform over 300 demonstrations, each training °* pac.mge unit, you receive
¥ experiments and construction projects. extra plans and "‘Business Builder'’ ideas for
You build a powerfal G-tube 2-band spare time Radio-Television jobs. New tele-
radio set, multi-range test meter, signal vision stations everywhere, open vast new
generator, signal tracer, many other opportunities for trained Radio-Television
projects. All equipment and lessons are Technicians—and those in training. If you
yours to keep . . . you have practically expect to be in the armed forces later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop. Sprayberry Radio-Television training.

SPRAYBERRY ACADEMY OF RADIO oo'ata: chicass s, i

M"L cau’a" (plalaiaile L L DL LA L LL LI L LI L L L]

Yo U BU l I-D the Television set and

the powerful asuperhet racio recelver shown

above. INADDITION to ithe other test units
BhOwD, here (many are not shown hecause of TODAY? : SPRAYBERRY ACADEMY OF RADIO, Dept. 25-W :
BOURS TS B pauoment | send you ls : t 111 North Canal St., Chicago &, III. ‘
NO OBLIGATION : Please rush to me-all information on your 10-MONTH Radio-Tele. ¢
vision Training Plan. I understand thls does not obligate me and that s
no'salesman will call upon me. Be sure to Include 3 books FREE. 1
1 invite you to get all the facts— .
PREE (5, 3 BIG, Fro FEMA T AAR T
RADIO TELEVISION BOOKS §
{?u to have ALL the tacts about .
my new ll)-MO H Radlo-Televislon Tralning ]
—without cost! Rush coupon for my three big Radlo- Addresal S0 W E0 J 00 okl S M- LE R e B 1
Television booke: “How to Make Money In Radlo- [}
Television.” PLUS my new lllustrated Televislon Bul< ']
FHEE N ohisation nd no saidarsas wir el M '
coupon NOWI J G nojoa earmsh wil oally 4fa Oty e e S ySStoe L i S L Zone...... State.ccceecresannen 1
----------.-------.----------------.-J
“Aay, 1953 7
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UHFK

NEPCO announces a complete line of

Ultra High Frequeity antennas. These

antennas meet. the most rigid specifica-
tions of mechanical design. Vibration—
the most critical factor to be considered
in UHF antennas—is held to @ minimum
through advanced design features, thus

producing the clearest picture possible.
YAG| TYPE

CORNER ARRAY TYPE

YAGI TYPE

The NEPCO Line of antennas is designea

to give optimum results for full band

width. The superior mechanical features W/ CONICAL TYPE
maintain the electrical effectiveness and

performance CONSTANTLY, regardless

of weather conditions.

RADIO & TELEVISION
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ANTENNAN

All NEPCO-Yagi antennas incorporate full channel coverage.
They have maximum front-to-back ratio with maximum admit-
tance—all possible because there are no wing-nuts, flutes or
slots to destroy inherent impedance and induce ccrrosicon, the
bane of all antennas cperating at high frequencies.

The NEPCO-Conical antenna features the same mechanical
strength design needed ‘o guarantee top performance. Aly-
minum elements are permanently secured with patented “Vibra-
tion-proof” imbedding screws. Erection is speeded due to fewer
bolts and mechanical parts to assemble and tighten.

New “Glastic” antenna insulator

® Withstands very high mechanical stress.

® Best possible electrical characteristics.

@ Lightweight.

® Stronger, more rigid, more weather resistant than materials
3 times its thickness.

The NEPCO Line includes:

Yagi Antennas ® Conical Antennas

UHF Antennas ® Masting ® Eave mounts

Wall Brackets ® Vent Mounts ® Guy Rings
Chimney Banding * Chimney Mounts ® TV Wire
Banding & Mast Clamps * Add-a-Tower Plates

National Electric Products

RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA.

May, 1953

NEPCO
Telescoping Masts

® Heavily electro-galvonized with baked
enamel finish.

® Swedged for accuracy and close fit.

® 34" bolts to assure rigidity.

® Full 16 gauge metal. J

® Complete with full rotating guy rings.

® Installation up to 40 feet.

® Lightweight, easily erected by two men.

® Packed in individual cartons.

NEPCO “Zee” Line

® Low-loss UHF TV receiving wire, mechan- y
ically perfect for maximum signal.
® Constant impedance under all conditions. —
® Comes in strong, flat cartons,
® Easy to stock, easy to handle, easy to pull
out for cutting to any desired length. g

UHF Antenna Mast
Adaptor Bracket

{ g

® Quick, adjustable method for installing

UHF antennas on existing masts.
® Same rugged features as Nepco Mounts.
® Electro-galvanized plus baked enamel
finish.

Ny
r}«{ /} Master of
the Elements

www.americanradiohistorv.com

b4



www.americanradiohistory.com
www.americanradiohistory.com

Compiled by KENNETH R. BOORD

space limitations, the ISW DE-

PARTMENT will, of necessity, be
confined largelv to items about new
stations and changes in calls, powers,
frequencies, and schedules. Please
continue to send your top-flight DX
items to Kenneth R. Boord, 948 Stew-
artstown Road, Morgantown, West
Virginia, USA. Thanks!

*

* *

BEGINNING with this issue, due to

Around the World
(NOTE: When this was compiled,
some stations had not yet gone on
sumamer schedules; hence, in some in-
stances schedules may now be one

hour earlier than listed herein.—K. R.
B.)
Afghanistan—Kabul Radio, 9.975,

more recently has bcen on the air
most days 1100-1115A, but some days
{such as Sun.) continues with request
session to 1135A. (Pearce, England)

Albania—Tirana, 7.850, has English
now 1600. (Pearce, England) The
6.55A channcl carries separate pro-
gram, closes 1605. (Ridgeway, South
Africa)

Anglo-Egyptian Sudan—Radio Om-
dwrman has dropped its 31-m. outlet,
is more recently on 7.664 and 6.438.
(Ridgeway, South Africa)

Angola- CR6RO, Radio Clube de
Bie, Silvo Porta, has returned to 7.584
from 7.214; heard 0115-0230, 1200-1545.
(Ridgeway, South Africa) CR6RG,
Radio Diamang, Dundo, 9.340, verified
via airmail; listed schedule for all-

Portuguese sessions as 1300-1430 and
0600-0730 Sun., holidays. (Hardwick,
N. Z.; Kary, Pa.)

Argentina— LRA, 17.72, noted with
English to North America 1700-1930.
(Klein, Va.)

Austria—Radio Wien, Vienna, noted
0913 with recordings parallel on 7.2453,
9.664. (Pearce, England)

Azores—By now, Ponta Delgada,
11.090, should be on summer schedule
1400-1500. Noted by Saylor, Va., oth-
ers, 1600-1900 on 4.865.

Bulearic Islands—Radio Menorca
was spotted recently on 7.410, rather
good strength 1400. (Mercier, France)

Bechuanaland ZNB, 8233A, Mafe-
king, relays SABC news 1200, weak,
heavy CWQRM. (Hardwick, N. Z.)

Belgiun Congo—OTH, 9.210, Leo-
poldville, relays VOA in Russian 1615-
1645, 215-2245. (Brown, N. Y.)
OQ2AB, 11.900, Elizabethville, hcard
in Sweden 0930-1000 sign-off. (DX-
Radio, Sweden)

Belgium- -From May 1, Radio Na-
tional Belge, Brussels, will be sched-
uled 0500-0600, ORU3, 17.860; 0600-

0700, ORU3, 17860, ORU4, 15.335;
0700-0800, ORU3, 17.860, ORU4, 15.335,

{Note: Unless atherwise indicated. xll time 18
expressed i1 American EST; add 5 hours for

CT. “News" refers to news=easts il the English
language. In order to avoid confuslon, the 24
hour clo¢k has been ured in designating the times
of broadcastz. The houra from midnight until
noon are shown as 000 to 1200 while from 1
. to midnight are shown as 1300 to :1400.)

The symhbol V" following a listed freauency
indicates *‘varying.” The station may operate
either above or below the frequeney given. ‘A"
means frequency is approximate.

Radio Tetuan, listed 6.067. broadcasts daily from these atiractive studios at 0800-
1000, 1400-1800 EST in Spanish and 1000-1200 EST in Arabic. Location is Sp. Morocco.

74

www americanradiohistorv. com

i Gttrnationel SHORT-WAVE

ORUS, 11.850; 1200-1245. ORUS. 9.745;
ORUS, 15.335, ORUS5, 11.850; 1245-
1300, ORU3, 9.745; 1300-1600. ORUS3,
9.745, ORU4. 15.335; 1300-1600. ORUS5,
6.000; 1600-1615, ORU3, 9.745; 1615-
1800, ORU3, 9.745, ORU4, 11.85; 1815-
2200, ORUS3, 9.767, ORU4, 9.144, ORUS,
9.705. with relay by OTC, 9.655, Leo-
poldville, Belgian Congo. (Lindholm,
Sweden)

Bolivia—CP38, 9.496A, La Paz, heard
signing on 0557 with “Onward, Chris-
tian Soldiers.” (Niblack, Ind.)

Brazil—By now, Sao Paulo should
have two new 50 kw. stations on the
air—Ruadio Emissora de Piratininga,
6.025, 9.635, 11.745, and Radio Exel-
sior, 6.125, 9.585, 15.265. (ISWC, Lon-
don) PRL7, 9.720, Rio de Janeiro,
good level around 2000. (Norman, Ga.)
Noted closing 2100. (Morrison, R. 1)
ZYZ20, 4905, Rio de Janeiro, heard
2020 with music. (URDXC)

British Guiana—ZFY, Radio Deme-
rara, Georgetown, listed schcdule on
5.981, 2 kw., as 0515-1145 (from 0545
Sun.), 1445-2045. (Scheincr, N. J.)

British Honduras — Radio Belize,
4.951, is reported with English 1315-
1400, 2000-2100. (ISWC, London)

British New Guinea—Port Moresbhy
sent this schedule -VLTT, 7.280. 1545-
1745, 0315-0745; VLT9, 9.520, 2100-
2245, 0100-0300; all-English except has
native 0130-0300 weckdays. (Scheiner,
N. J)

Bulgaria—Radio Sofia has English
for Europe 1345-1400, 1600-1630 on
7.671, 6.070; for North America 2000-
2030, 2300-2315 on 9.700. (Pearce, Eng-
land, others)

Cunary Islands--EA8AB, Santa Cruz
de Tenerife, is now heard near 7.305
to 1800 closedown (1830 Sat.) (Radio
Amateur, London)

Cape Verde Islands—CR4AA, 7.130,
noted 1600-1700 in Portuguese.
(French, Mass.)

Ceylon—Radio Ceylon noted closing
on 15.120 at 0230. (Pearce, England)
Heard by Cushen, N.Z, on 4.870 lately
to 1145 sign-off, excellent strength;
noted by Reeder, Pa., on 11.975 at good
level 1100 with religious broadcast,
and by Washington, N. J., closing 1145
(some days runs later).

Chile— CE1174, 11.740A, Santiago,
signs off 2400. (Niblack, Ind.)

China — Radio Peking, 6.100, and
other channels, now has POW mes-
sages Tue. and Fri. (perhaps other
days) in English session 0400. (Gay,

(Continued on page 129)
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For opportunities within your reach

Servicing Course
offers you

Good-pay jobs. A business of your own.

OPPORTUNITIES TOR GOOD-PAY JOBS
in Tclevision are within your reach when
you study TV Servicing by the RCA Insti-
tutes Home Study Method. Or perhaps
you would like to start a TV Service busi-
ness of your own.

If you are not satisfied with the way
your future now stacks up, see how easily

you can change the course of your career,
RCA Institutes Home Study Course in
TV Servicing is helping thousands of other
people to better jobs. It can help you.
Right now thousands of opportunities are
going begging. There is a critical shortage
of trained TV servicemen. This is your
big opportunity.

Easy-to-understand,
illustrated lessons

The entire course is di-
vided into ten units of
several individual les-
sons. You study them at
home in your spare time.
Lesson-by-lesson you learn
the theory and step-by-step procedures of
installing TV antennas, of servicing and
trouble-shooting TV receivers. Hundreds of
pictures and diagrams help you understand
the how-it-works information and the how-
to-do-it techniques. You will be amazed how
easily you absorb the knowledge of cach les-
son, how quickly you train yoursclf to become
an experienced technician.

Experienced engineers and
fuculty prepared the course,
ws. grade your lessons

The RCA Institutes
course was written and
planned by instructors
.~ With years of specialized
experience in training men by home-study
and resident-school methods. The course
embodies RCA’s background of television
experience plus knowledge gained in training
scveral thousand technicians. A study of
the course parallels an apprentice’s training.
Your lessons are carefully examined and
accurately graded by friendly teachers who
are interested in helping you to succeed.

RCA Institutes conducts a resident schoo! in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Rroadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

RCA INSTITUTES, INC.

A SERVICE OF RAD/O CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

Name_

Address

SEND FOR FREE BOOKLET —Alail the coupon—
today. Get complete information on the RCA INSTITUTES
Home Study Course in Television Servicing. Booklet gives
You a gencral outline of the course by wnits. See how this
practical home study course trains you quickly, easily,

Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW!

RCA INSTITUTES, INC.,
350 West Fourth Street, New York 14, N.Y.

One of the leading and oldest
Radio-Television
training schools

Founded in 1909, RCA
Institutes, Inc. has been
In conlinuous operation
r for the past 44 years. Its
wide cxpemnce and extensive educational
facilities give students, just like you, unsur-
passed technical training in the highly special-
ized field of radio-television-clectronics.

RCA Institutes is licensed by the University
of the State of New York . . . an affiliate
member of the American Society for Engi-
neering Education . . . approved by the Vet-
erans Administration . . . approved by leading
Radio-Television Service Organizations.

It costs so little
to gain so much

RCA Institutes makes it easy for you to 1ake
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing Home
Study Course has been cut to a minimum.
You pay for the course .on a pay-as-you-
learn unit lesson basis. No other home study
course in TV Scmcmg oﬂcrs so much for so
little cost 10 you.

Home Study Dept. RN553

Without obligation on my part, please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING.™ {No salesman will ¢all.)

(please print)

| Ciy

——Zone State

WWW.americanradi(l;whistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

TRANSFORMER SPECIAL # 188

FOR AMFLl'lERS TRANSMITTERS,
. RATINGS: PRIMARY
SECONDARY

ELECTIDSTAT": SHIELD BET
mARY & SECONDARY. A 5 7
GREAT BUY AT ONLY .

SPARE PARTS FOR APN-9

EACH
$4.95

POWER TRANS,. PT. NO, 352-7295%5-2

COUNTER TRANS., i'lll Tii2, Ti17, PT. NO.

RESISTOR;

W. E. PRECISION RESISTORS
1% TOL. 1 WATT
D-16488BGA 2.65 OHMS] D+162707CY
D l CHBEII 3.83 OHMS 2500 OHMS
0171862 279 OHMS
3 500 '10.500 OHMS | D-171863 391 OHMS
D-162025AY ¢ D-164286° 10,000
1400 /13% /270 OHMS 15 000 62.000 OHMS
D-164288* D-164
40,600 /1500 OHMS 100 ooo /30,000 OHMS
D-166860FL D-172241¢

1155 ONMS T 400 /600 700 /750 ONMS

ALL RESISTORS ARE SFDOL-WOUNDv
NON-INDUCTIVE

TAPPED AT VALUES SHOWN.

POWER TRANSFORMERS

Comb. Tnmformen—l 13V 30-60 cps (nPut

-EACH 890

CTIS-2-8600VCT /.24, SV/B8A , .... . ... ... ..... .95
€T-13A 330VCT .08SA 8. 3V (GA, 6 3V 1.8A., 2.8%
CT-164 4200V .002A /12KV TQ;( cT
2KV Test, 6,3V /0.8A !400\! Ten 12.98
€T7-341 1030 10 MA.—625V @ 3MA, 26V
4.54 2%2.8V/3A, 6.3V @ 3A 16.93
CR 823 380VCTY .340A 3VCT /3.8
8.3VCT /34 3.93
CT-626 1300V 160A 2.8/12, . 9.9%
CT-071 110V 200A 33 ..200, SV 10,
2.5 /10 4.95
CT7-367 380VCT _ .030A SVCT /3A 2.25
C7-99a 2x110VCT 0104 6.3 1A,2.3vCT 7Aa 3.353
CT-403 330VCTY .026A SV/3A ... 2.78
€T7-531 3a83VvCT .086A 3V/3A. 6.3V/6A. 4.23
CYV-456 390VC 30 V/1.3A,3V 3A 3.43
€7-160 800VCT 100 MA 6.3V /1.2A,5V /3A 4,95
€T-831 38SVCT a8 sV /3 6,3V 4.99
CT-842 328VvCT 7S MA 3V 2A,10VCT 2A
SOV /200 MA 3.88
€T-720 550 0-350V /250 MA, 8.3V/1.8A..... .95
CT-43A 600-0-8600V ' OGA 2. SVCT 6A. ﬂ IVCT 1A 6.49
CT7-501 650VCY /200MA, 6.3V /BA, 6.3V /3a, . 6.49
CT-d444 230-0-230V/. OBSA; 3V /34, SV /2.3A.. 3.49

Filament Trlnunrmerl—llsvso-eo ¢ps InPut

1TEM Each
FT-38A 6.3V '2.5A, 2 !V ’71\. 2.3V /7A, 7300

voc Te $3.45
FT-674 $.1V 1.8A _ ... . ... .. .. .. 1.10
FT-157 4V 18& 2 SV 1.7%A |
FT-101 6V /.23 G000
FT-924 5. 25\’ 21! 217 7SV 6 SA
FT-824 2!28V 2 SA 18V 1A, 7.2V 1‘\ 6.av

INTERPHONE
AMPLIFIER

Easily converted to an ideal Inter-
Communications set for office. home

or factory. Original. New
w/conversion diagram $4'75

DYNAMOTORS

Input Qutput Radio
Tyoe Volts Amps Volts Amps Set
.13 24 1.23 250 .060 RC 36
DM4l6 1a 6.2 330 .170 RV 19
OM33A 28 7 540 .250 BC 456
PE101C 1326 12.6 400 -135 SCR 513
6.3 800 .020
BD AR 93 28 3.2% 378 .1%0
23350 7 1.7% 288 079 APN-1
ZAOS13 12,24 4 2 500 050
8.19 pack 12 9.4 275 .110 MARK11
500 050
D-104 12 225 -100
440 +200
DA-3A 28 10 300 .060 SCR 322
130 010
145 .5
5053 28 1.4 250 .060 APN:1
PETICM a8 19 1000 350 BC 373
CW21AAX 13 12,6 400 .13%
8.3 800 020
9 1.12
PE94 28 10 300 -200 SCR 322
150 101
14.3 .8
INVERTERS
PE.-218-H: Input: 5 /28 vdc, 92 amp. Ounmt Ils v,
350 /%00 ¢y 1500 volt-amperes. $aa. so
PE- zos Innu( 28 vdc. 38 amps. OQuiput: ao v BOO-
ey, volt-amps. Dim: 13 x512"x10 v;.
NOW. . vvrorasr ittt anransasesen .S22.30
LELANO Neo. 10538: IN: 28 vDC, 12A, OUT llsvn
11SVA. 400 CY 3 PHASE. ExC. COND. .. .87

- Shipping Chygs. C.0.0
EUHHUHIELTINIE EQUIPMENT E0.

131 Libariy St [ Mew York City 7. M. T,
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A NOISE LIMITER DELUXE

By J. J. HOEFER, woily

A further improvement on recent designs, this compound

full-wave noise limiter promises advanced performance.

ITH hundreds of new mobile rigs

being installed ecach year, noise
limiting is of increasing importance.
One circuit recently described was
that of the full-wave limiter circuit?,
which is used in at least one commer-
cial receiver. However. slight changes
will improve the limiting action,

The most that can be hoped for in
a simple noise limiter is to prevent
noise peaks from exceeding audio
peaks, regardless of percentage of
modulation. More clipping will result
in flattening the audio peaks, distort-
ing the sound. Noise silencers may
succeed in reducing noise peaks to
zero, but only with the addition of
amplifiers and complicated circuitry,
requiring more current from the over-
worked battery of a mobile installa-
tion.

The full-wave limiter is shown in
Fig. 1A. The potentiomecter resistance
is such that the limiting may be ad-
justed for modulation percentages of
100 at B to 33% at A.

In actual practice the potentiometer
may be set for as much limiting as
needed. fidelity being sacrificed to in-
telligibility.

Both diodes will be conducting if
any negative voltage is developed at
A by the second detector. Let us as-
sume minus 12 volts d.c. developed at
A by an unmodulated carrier. The
voltages at € and D will then be
minus 8 and minus 4 volts with
respect to ground. If the poten-
tiometer is set to B and the car-
rier modulated 1007, an 8-volt peak-
to-peak voltage appears at B. The
voltage at D will thus be swinging
from 0 to minus 8 volts. Any addi-
tional negative swing. such as from a
noise pulse, merely causes diode 1 to
open and the noise is not passed. Any
additional positive swing causes diode
2 to open, with the noise not being
passed.

For a lower-percentage modulated
signal the potentiometer is set nearver
A. This increases the amount of audio.
and again 8 volts peak-to-peak is ap-
plied at D. The output signal and noise
are both attenuated in the voltage di-
vider composed of diode 1 and the 470.-
000 ohm resistor between C and D, sec-
tion X, Fig. 1B. Under signal conditions
the diode conducts, and the diode re-
sistance is its forward resistance of
approximately 200 ohms. Essentially
all of the signal is passed (Section Y,
Fig. 1B). With strong negative noise
pulses present, the diode does not con-

www americanradiohistorv com

duct and the diode resistance is its
back resistance. This may be on the
order of 500 megohms or higher. The
noise is very greatly attenuated (Sec-
tion Z, Fig. 1B).

Similar considerations exist for di-
ode 2 and the 1l-megohm resistor in
the output of the limiter for positive
noises pulses.

A vacuum diode is a necessity in
this circuit for the above reasons.
However, space limitations in exist-
ing car receivers may preclude the
addition of another tube to the
chassis. Additional battery drain is
also a factor.

The final circuit, as shown in Fig.
2A, overcomes these difficulties. The
only change from Fig. 1 is that two
resistors have been replaced by diodes.
This circuit is now a full-wave com-
pound limiter. Diode 3 is normally
non-conducting and a biasing voltage
is applied through its back resistance
of 500.000 ohms to the cathodes of
diodes 1 and 2.

As in Fig. 1 the output signal and
noise are both attenuated in a volt-
age divider now composed of diodes 1
and 3 (Section X, Fig. 2B). Under sig-
nal conditions diode 1 conducts and
essentially all of the signal is passed

Fig. 1. (A) The full-wave limiter. (B) At
tenuation network: basic circuit. X: diode
conducting. Y:; diode non-conducting. Z.

e

ar -
200N, 500 MEG.
= Y
¥
aT0K 470K S 470K
x =1 v = z v
[(=H]
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Get the jump on VHF, UHF service needs

Type FT FEED-THRU (500 to 2300
MMF) provides additional ca-
pacity ground to chassis or
shield. Has .050” hooked ter-
minals for easy soldering. Bush.
ing mounted.

Type MFT Miniature Eyelet FEED.
THRU (50 to 1000 MMF)

small-space version of above.
Has No. 16 terminals, 2" over.
alllength. Eyelet solder mounted,

TYPE 51 Tubular STANDOFF
(50 to 2500 MMF) by-passss
RF to ground in many H
VHF and UHF circuits. 5"
max. length, with mountizg
scre

Type $2 {5000 to 10,0
%" max. length. Both typss
packaged singly. 5 envelopes
carton.

Type ZA AND ZIB ZIPPERST
10 to 1000 MMF ea.) 1

I mica “"Buttons.’’ Both
types meet JAN-C-20A moistu-e
specs. They are ex 1
mobile equipment. Packaged
singly, 5 envelopes to carton.

ALL ABOVE CAPACITORS MEET
500 VDCW, 1000 VDC TEST.

MMF)

i Trade Mark.

Keep plenty of these new Centralab capacitors on hand

AKE a good look at these NEW Centralaly Ceramic
Capacitors. Chances are you'll be mecting a lot of
them — soon. Why? Because these miniature Feed-Thru,
Standoft and Button-Style (Zippers) Hi-Kaps are as up
to date as the newest VHF and UHF circuits. And, in
many cases, they're actual replacements for a vast majority
of popular make sets. You'll find them simpler to install,
mechanically stronger and longer lived than ordinary old-
style capacitors. They have all the features you need 1o
maintain customer satisfaction. What's more, they offer all
the advantages of famous Centralab ceramic construction.
Helping you get the jump on this replacement business

is another example of the close coordination between
Centralab and you Service Engineers. One more reason
why it pays to specify Centralab products every time. Re-
member, it's good husiness to be first wath the szewest! For
full details, see your Centralab jobber, or use the coupon.

Centralab

A DIVISION OF GLOBE-UNION INC.
Milwavkee 1, Wisconsin
In Conoda, 635 Queen Street East, Toronto, Ontario

May, 1953

Why it pays to install Centralab Ceramic Capacitors

Highest dependability lasting permanence

Smaller — 3 the size of ordinary capacitors
Impervious to moisture — absorption .007 or less
Maintain capacity — even at 807 C plus

Low power factor

High accuracy — exceptionally close tolerances

L S SR L N

Exact temperature compensating qualities where required.

CENTRALAB, A Division of Globe-Union Inc.

910 E. Keeta Ave., Milwaukee 1, Wisconsin

I'd like a copy of Centralab’s newest catalog No.. 28, giving
complete data on Types FT and MFT-—81 and 82 —ZA
and ZB, plus other Centralab electronic components.

Name Position.
Company

Address.

[ o], E—— Zune .State..
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IT’S
HERE!

IT’S THE
BEST!

=== MODEL 50.R

FISHER

FM-AM TUNER

B We haven't the space here to give you all the details on the new
FISHER 50-R. However, we can tell you there is ne other like it, anywhere,
and at any price! 1 EATURES IN BRIEF: Armstrong system, dual limiters, two
IF stages, cascode RF stage, full limiting even on only | microvolt signal.
Sensitivity, 2 microvolts for 30 db of quicting. AFC on switch and adjustable
for locality. Adjustable selectivity on AM. Separate AM and FM front ends.
fully shock-mounted. Response uniform, 20 1o 20,000 cycles. Distortion lcss
than 0.04% for 1 volt output. Hum level more than 100 db below two volts
output. Cathode follower output. Fully shielded; bottom cover, Aluminum
chassis. 12 tubes plus tuning eye and rectifier. $159.50

“lie very Llesl!’ —Sirom

F I S H E PREAMPLIFIER

EQUALIZER

B “Either of these two units is of the very best,” says /ligh Fidelity Magazine
of the FISHER 50-C Master Audio Control and 50-A Amplitier, The 50-C
can be used with any amplifier.
Intermodulation distortion is
virtually unmeasurable. Com-
plete phono equalization, loud-
ness control, 5 inputs, 5 input
level controls, cathode follower
outputs. Self-powered.

Chassis, $89.50

With cabinet, $97.50
40-WATT

FI S H E R AMPLIFIER

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

Write for illustrated brochure

FISHER RADIO CORPORATION

39 EAST 47th STREET » NEW YORK

www americanradiohistorv com
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Fig, 2. (A) The full-wave compound limiter.
(B} Attenuation network: basic circuit, X:
signal conditions. Y: noise conditions, Z.

(Section Y, Fig. 2B}, With strong
negative noisec pulses present, only
diode 3 conducts (Section Z, Fig. 2B)
and the noise is even more greatly
attenuated than in section Z, Fig. 1B.

The action of diodes 2 and 4 is
similar for positive noise pulses.

As diodes 3 and 4 have special char-
acteristics only those specified will
allow proper operation. Diodes 1 and
2 may be any of a number of differ-
ent tvpes including 1N54 and 1N55.
The 1N54 is preferved as it is a high
back resistance type.

It is recommended that the audio
detector be replaced by a crystal
diode. This ecliminates noise leaking
around the limiter through inter-
electrode capacities of the tube. Con-
ventional duo-diode triode tubes sim-
ply won't keep the noise where it be-
longs. and the limiter cannot do its
job properly.

The effectiveness of a compound
limiter has been demonstrated -, and
it is logical to conclude that the full-
wave compound limiter represents the
ultimate. All that is needed now is a
device to automatically set the po-
tentiometer!

Besides its sheer effectiveness, the
full-wave compound limiter offers the
advantages of remarkable simplicity
and negligible battery drain. Some ex-
perimenters may, of course, want to
adapt this circuit to the home station
receiver, especially in some urban lo-
cations where a vast “symphony” of
noise, with crescendos and all, seems
to be ptaved 'round the clock.

Credit is due WOEDB for the initial
design and for timely suggestions dur-
ing the preparation of this article.

REFERENCES

' Grenfell, W. S.; “A Noise Limiter for

Everyoue.,” CQ, August, 1952,

2 pMoses, It. C.: “Impulse Noise Limiters”
Rabio  TeELEVISION NeEws, REE Edition,

June, 1851.
30—
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e TEST |NSTRUMENTS

AMPLIFlERS
® RECElVERS, etc.

Shipping
Wt 26 lbs.

Save by ordering airect from
manufacturer,

All high quality standard band
components

Increased knowledge through
actual construction

Sound engineesing insures ex-
celient performance

Kit construction is fascinating
and enjoyable

B oA W N -

Wecwééct MODEL 0-8

, OSCILLOSCOPE KIT

The outstanding new 1953 model 0-8 Heathkit Oscilloscope features the
finest performance ever offered in this extremely popular kit instrument.
Primarily intended as a general purpose oscilloscope for the faithful repro-
duction of actual wave forms and other electrical phenomena, it's vastly
improved band width, good 100 KC square wave reproduction, three step
vertical input attentuator, .025 volts per inch vertical sensitivity, ete.
admirably qualify this instrument for TV and radio servicing. laboratory
use, ham application and all general electronic development work. Improved
vertical band width is obtained through the use of shunt peaking chokes
with proper cathode compensation in the push-pull output slage. For
additional flexibility of operation, provisions have been made for direct
connections to the deflection plates, a 4 axis input and a spot shape control
for really fine focusing.

This beautiful kit is complete with all 10 tubes, including a 5 cathode ray
tube, calibrated graph screen and flexible test leads. All necessary con-
struction components, such as hardware, chassis, transformer, etc., and a
detailed step by step construction manual, greatly simplify the assembly of
this instrument.

VOLTAGE CALIBRATOR KIT

The use of a Voltage Calihrator will greatly
increase oscilloscope usefulness. Provides a
convenient method of making peak to peak
voltage mensurements by establishing a rela-
tionship between the unknoewn wave shape
and the Voltage Calibrator. Voltage ranges
.01-100 volts peak to peak. The Voltage Cali-
brator features direct reading scales and a
regulated power supply system.

T
\'\3J

MODEL VC-2
sT150

Shipping Wt. 4 Ibs.

F-----é

Healtlibct
ELECTRONIC SWITCH

The Heathkit Electronic Switch Kit
wili further extend scope usefulness
by permitting simultaneous observa-

KIT

tion of two individually controlled MODEL

tracea. Continuously variable switch- S-2

ing rates 10 cpa to 2,000 cps in three

ranges. Will also serve as a square 51950 Shipping
wave generator over the range of - wr. 11 Ibs

switching frequencies.
S—

Heatlhhit VACUUM TUBE
VOLTMETER KIT

The beautiful new 1953 Heathkit Model V-6 VTV M, the world's most popular kit
instrument, now offers many outstanding new features in addition to retaining all
of the refinements developes! and proven througl the production of over 70,000
V'I'VM kits. 'T'he Heathkit V'I'VM now features extended voltage ranges with 50%
greater coverage on the DC range. New 1 5% volt low scale provides well over 25
inches of scale length per volt permitting faster measurements with greater accu-
racy. AC and DC ranges are 0-1.5-5-15-50-150 500-1500 volts (1,000 volts
maximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, N10K, X100k
X1 meg. Measures .1 ohm to 1,000 megohms. Other features are b scale. center
scale zero adjust and polarity reversal switeh. High 11 megohm input resistance

virtually eliminates circuit loading.

The low anti-inflation price of this tremendously popular kit includes all tubes,

necessary constructional material, test leads and the construction manual.

\
N\ AN
MODEL V-6

245

Shipping
We. 6 Ibs.

‘Weathbit AC VACUUM TUBE
VOLTMETER KIT

A new amplifier type AC V'I'VA
that makes possible those sentitive
measurements  so  essential  in
laboratory or audio work. ‘T'en
voltage ranges covering from .01
RMS full scale to 300 volts RMS
full scale. Input impedance |
megohm with frequency reaponse
20+ 50,000 cycles. T'en DB ranges
from —52 to +52 D13, Four diodes
in meter bridge circuit for maxi-
mum linearity.

$2950
Shipping.
We. 5 Ibs,

Feathbet
HANDITESTER KIT

The ever popular Handitester is
now supplied with a Simpson 400
micropmpere meter _movement.

MODIEL S Provides AC and DC voltage

s so ranges 0-10-30-300-1,000- 5,000
13 volts. Qhmmeter ranges 0-3,00{)
. and 0-300.000 ohms. DC current
Shipping measurements 0-10 and 0-100
Wt. 3 lbs milliamperes. A completely self

contained portable instrument.

HEATH COMPANY -

Benton Harbor 15, Mich.

May, 1953
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HEATHKITS for the ENGINEER

T Reathkit
RESISTANCE SUBSTITUTION /
BOX KIT

:;"
/@

Weathbcl VISUAL AURAL

S lGNAL T RAC E R KI T Choice of 36 awitcn MODEL RS-1
e . Designed especially for ’:ﬂﬁg;‘“‘;g ;?‘E:,Lilf:fs Ship. Wt. ssso

2 Ibs.

megohms. All stand-

service applications in AM-
SW.F

L] SW-FM-TV repair work. ard RT'MA 1 watt
i R} and audio twoe channel 10% resistors. Buy
- ] input. More than adeguate soneral for
. iti -new noise lo-

sensitivity those lab

)
cator circuit —calibrated and service #ed%&t

®o? wattmeter—substitution i
' o -~ ' spleaker— v(i:suall emal applications.
e indication. Can be used
a . MODEL T-3 with scope and VIVM, A M A T E U R

checka phono cartridges.

szzso phono mechnnisms.lmicr'u-

phones. tuners. ete. Let the

o Dot Visaal Aueal Sie- TRANSMITTER KIT
Shipping nal I'racer help you.
Wit 10 Ibs.
MODEL AT-1

529°°

Shipping Wt. 15 Ibs.

Weatlkeit
CONDENSER CHE

An instrunient designed solely
for its particular job. Not a
“'sideline” of a multiple function
instrument. Measures value and
quality of unknown condensers
and resistors. Capacity range
00001 mid to 1,000 mfd. Resist-
ance range 100 ghms to 5

CKER KIT

Here is the long awaited
Heathkit entry into the
amateur radio field.
The Heathkit A'l'-1
‘I'rapsmitter kit is a
well designed basic
tranamitter incorporat-
ing many desirable features
and providing maximum over-
all performance.
Convenient band switching eliminates the hother and annoyance
of plug in coils. |t i8 merely necessary to gwitch to the desired
frequency and plug in your favorite crysial or VIFQ. This trans-
mitter features a self-contained power supply mounted on
the same €hassis and cabinet enclosed te minimize TVIL.
AC line by-passed to reduce radiation.
The coils supplied with the Heathkit AT-1 are

3 Meg-
ohma. Sensitive electron heam ',
in::icator —five polarizing test “
voltages—safety spring re- 3
turn leakage test switch, MODEL C-3 sh ’
An amazingly accurate in- ipping
strument at this low price, slqso wt. 8 ibs

- 3 3

pre-wound and adjusted for the necessary fre-
(uency coverage of B80-40-20-10 meters. The
entire kit is supplied complete with all tubes. coils,
punched and formed chassis and cabinet, as well as
all constructional material required. A detailed
assembly and operation mnnun‘ is also furnished.

Feathkeil
SIGNAL
GENERATOR KIT

_«& MODEL 5G-7
= iz 9%

2 Ship. wt. 8 Lbs.

GRID DIP METER KIT

World's largest selling
e, Grid Dip Meter. Five
pre-wound coils—fre-
(uency cover-
age 2-250
me, Sim-
plified
construc-
tion and
operation

Heathkil

Make those all important
tube tests guickly and ac-

<
- "‘ tely. Checks all tul
ice o t
. q ‘ "?m:si"ri; ;\ crl.'- HOEEL = e‘;pcs (;ﬁcco?nﬁcrmlli iﬁ SQUARE WAVE
GD-1A radio and TV work.

liable source of]
modulated (400
eycles) or unmodulated REF outpul.
Frequency range 150 KC to 150 MC.
Step attenuated and variable output

“internal or external modulation.
High output level and performance
with low cost.

GENERATOR KIT

Simplified setup and
awitching systenpro-
vicles fast checks for
ghortg. opens. indi-
viclual elements and
over-all quality. Port.
able cahinet available
at slight additional
cast. 'FV picture
tube adanter also
available. See

$|9s?

Ship. Wt. 4 Lbs.

MODEL TC-1

szqs?

3950544

Z LABORATORY REGULATED Sh order blank. MODEL 5Q-1
ipping Wi 12 Ibs "
POWER SUPPLY KIT i : @s0 st Wt
— Revised Roll Chart -50 $2 e 121bs.

A regulated variable 160-

450 volt DC output power ‘Frue 8quare wave outpu

with frequency range 10

52950

Ship. Wt. 17 Lbs.

80

supply for Ihe laly or serv-
ice shop. Accurate voltage
ﬂl]d eurrenl I“Ci\!ure"lc“‘ﬂ
with large Simpson meter.
AC supply 6.3 volts at 4

voltagesisolated from panel
for maximuin operational
flexibility.

Dearhie
VIBRATOR
TESTER KIT

tora. Five sockets

checks hundreds of types.
Operates from continu-
ously variable type bat-
tery eliminator.

www americanradiohistorv . com

5145.0

Shipping Wt. 6 Ibs.

cycles te 100 KC. High
variahle outpul voltage
level 0-20 volts at 600
ohins ontput impedance.
Provisions for external

amperes—standhy switch 3 i or'y
eliminates warmup time. Checks for starting and ] b s nchronization. Il_m
MODEL P5-2 Low hum content—5 tube quality of interrupter and [ J ideal instrument for TV
circuit. AC and DC output self rectifier type vibra MODEL VT-1 s:ervnfe WOII'!Ef' all‘z:'r:.(!i

= and amplifier circun

development,

HEATH COMPANY - Benton Harbor 15, Mich.

RADIO & TELEVISION NEWS
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SERVICEMAN - AMATEUR - STUDENT

Heathbir
IMPEDANCE BRIDGE KIT

Provides chioice of Wheatstone
Capacitance Comparison, Max-

Feathkct
AUDIO OSCILLATOR KIT

— Feathkct

l\\«:l(-]l or Hay hri('!;:el cimui!.s. MODEL AQ4 G -
RS v INTERMODULATION ANALYZER KIT | s2gs0 ~SisEEn
dissipation faclor- _—

storage factor. 1% Intermodulation dis- Ship. wt. e
precision silver mica tortion analysis is one 11 Ibs 1 ]
capacitance standard = of the most satisfactory g 1 ‘

precision re- ] = methods of checking \ |

°
mistors.

MODEL 1B-1B

$6950
Shipping Wt. 15 Ibs.
Reatbkbet
DECADE
RESlSTANCE KIT
‘e

e

L@

Features sine
or square ’
wave coverage from ..
20-20,000 cycles in 3

ranges. Variable 10 volt output level
at 600 olhms impedance. Thermistor
controlled linearily —precision multi-
pl:er resistors — (listortion less than
.6%. An outstanding instrument value
at this amazing low price.

L 4

=

L]

<. 9

audio equipment. The
IM-1 features two self
contained high frequen-
cy generators (3,000
and 7,000 cycles) a 60
eycle low frequency
source, intermodula-
tion section, AC
VIVM, and power
supply all in one com
plete unit. 1Yirect read-
ing IM pereentages on
3 calibrated scales 30%
10% —3%.

F'..

Shipping Wt.
17 Ibs.

MODEL IM-1

$395°

Weatlkit

ke
il g AUDIO FREQUENCY

METER KIT

MODEL DR-1

$|9s?

‘ A typical Heathkit in- M E T E R K I T
Ship. wt. vasion of the lahoratory

‘-J 41b instrument field. Here Indicates audio frequency on

-t s is the first successful large 4'4° Simpson meter.

Itanges 10 cycles 1o 100 ke
at input voltage level of 3-
300 volis RMS. The input

low priced Q meter ever
offered in kit form, Os-
cillator supplies BRI in

o

¥

Individualswitchselec- the range of 150 KC to = wave shape is not at all
tion of twenty 1% pre- F 18 me. Reads Q directly ‘ / critical. Useful in production
cigion resistors in 1 ohm * _g on calibrated meter " .-—" line testing—indicating
steps from 1 to 99,999 | a scales. Measures ) of MODEL AF-1 square wave frequency—de-
ohms. Sturdy ceramic - condensers, i resist- 50 termining generator output.
wafer switches featur- ance and «listrihélod $34 :)Pcr«;lli:_grt{or:urell)"electromc,
ing silver plated con- 1 capacity of coils. Cali- w vibrating reeds.
tacts and smooth posi- (APDEE JG brate capacitor_with Ship. Wt. 12 Ibs.
tive detent action. $ 50 Ship. Wt range of 10 mmf

o 14 ibs. to 450 mmf with

vernier +3 mmf.
All measurements
macle at the oper-
ating frequency.

Featbibct
AUDIO GENERATOR KIT

A new extended
range 18 cycles

ONDENSER KIT

Switch selected 19,
silver mica preci-

Heatikit

T
sion condensers 3 I megacycle r—= q‘h."
pruvu]xm: capacity ‘ g audio instru .
BAR GENERATOR KIT ~
mmf to 0111 markally low . l
mfd. in steps of ,’ price. Five con-
100 mmf. ’ / tinuously wvari-

able out put ran-
ges—600 ohm out-
put impedance

MODEL DC-1 5=

o4,
$165° g

low distortien MODEL AG-8
~ MODEL BG-1 . figur‘e, less than 50
Shipping We. 4 [bs. 4% from 100 eps 529
s 50 through audible .
. range. Ship. wt. 11 lbs.
Ship. W1. 6 Ibs. _
B | @ & Heathbic
Gy 7 2y =  The Heathkit BG-1 Bar
“‘:: ' — - Generator represents an- TELEVISION SWEEP
(S S other welcome addition to

GENERATOR KIT

Frequency coverage 10 90
me and 150230 me. Variable
sweep width 0-12 me. built
in absorption type marker,
step and continuously vari-
able output and blanking
circuit.

MODEL 75-2

Ship. Wt. 53950

20 Ibs.

the fast growing line of
nopular Heathkits. T'he
station transmitted test pattern is rapidly
disappearing and the Bar Generator is the
logical answer to the 'I'V serviceman's prob-
lem in ohtaining quick accurate adjustment information.

The Bar Generator produces a series of horizontal or vertical bars
on the 'V screen. These bars are equally spaced and will quickly indi.
cate picture linearity of the receiver under test. Since picture
linearity is independent of transmitting frequency, it is un-
necessary to provide coverage throughout the VHI' range,
thereby holding down instrument cost.

‘T'he Heathkit Bar generator is simple to use and is
extremely portable, providing a quick means of checking

—  BATTERY
< ELIMINATOR KIT

WRITE FOR Fhree

the television receiver either in your workshop or in ! A variable 0-8 volt DC
the customer’s home. "! 4 supply source rated at c ATA I_ o G
e ’ 10 amperes continu-
ously and up to 15 New 32 page 1953 Cat-
MODEL BE-3 amperesintermittently. Volt- alog lisis all kits, speci-

May, 1953

HEATH COMPANY

meter, ammeter, automatic
overload relay, fuse protec-
tion—heavy duty Mallory
17 disc rectifier.

Ship. wr.
17 ibs.

$2450

www.americanradiohistorv.com

fications, schematics
and latest price infor-
mation.

Benton Harbor 15, Mich.
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Weathktcit
SUPERHETERODYNE.
RECEIVER KITS

Broadcast Model BR-1 5
Tube-Broadcast Band 550
to 1600 KC coverage.
Shipping Weight 111 lbs.

$19.50

Three Band Model AR-1
6 Tube all wave circuit 3
Ranges. conlinuous cover-
age 550 KC to over 20 MC.
Sf\ipping Weight L1 lbs.

$23.50

wW-2 Amplifier Kit (Tnel, Main
Amplifier with  Preriess  Outpul
Fransformer, l'ower Supply and
waA.b'l Preamplifier Kit)  Ship-

welght 37 ins.  Snipped
express only hy

W.-2M Amplifier Wit (Inel. Main
Ampllfier with Peerless Qutput
Transformer arnd Power Sunplyd
Shipping Weight 29 1hs. Siipped
expres -

W.3 Amplifier Kit (Inel. Main
Ampilfier with Acrosoumi Output
Transformer, 'ower supply and
WA Preamplifier K1) Ship-
pingr Weight 37 Ibs. Shipped ex-
press  only B c -

w-3m Aamplifier Kit {Incl.
Amirificr with Acrosound Output
Transformer and Power Supbly
Shipping Welght 20 ibs. Shipped
Cxess only .

wa.pl  Preamplifier Kit  only.
Shipping Welght 6 1. Shipped
express or juircel post

£

Main

OF VARIOUS (OMBINATIONS—‘

—— e —

Weatlhit FM

NEW HEATHKIT WILLIAMSON TYPE

AMPLIFIER KIT

The ideal amplifier for custom high
fidelity audio insiallations. lops
in performance. value, and flexi-
bility of operation. Kither Altec
Lausing I'eerless or Acrosound out-
put transformers available. Iirst
Williamson type amplifier supplied
with a matching preamplifier.

rPRI(ES

|
sy
549’
5690

4975 | |
1951

TUN

' MODEL FM-2

$2250

Shipping Wt. % Ibs,

ER KIT

Sensitive transformer operated
8 tube circuit. Frequency cov-
erage B8-108 mc. Pre-assem-
bled and tuned ‘‘front end.”

Vernier tuning with salide rule

type dial.

HEATH COMPANY - Benton Harbor
ORDER BLANK

ECO

AMP

Ship. W1,
10 LBS.

Heathkit

HIGH FIDELITY 20 WATT.

AMPLIFIER

MODEL A-B
$3350

Shipping
Wr. 16 lbs.

Heathkit
NOMY 6 WATT

LIFIER KIT

- MODEL A-7

$1450
- -

‘ » Pual inputs—
‘ separate hass and

treble tone con-

trols—output impned-
ances 4-8-15 ohms.
A-TA
Amplitier with pre.am-
plifier stage for low level
inputs. . . $16.50

KIT

“»

A high fidelity full 20 watt
general purpose amplifier.
Dual inpuis and separate
tone controls for maximum
flexibility. Peerless
output transformer
4, 8 and 16 ohms.

A-RA with addi-
tional preamplifier
stage for low level
cartridge, micro-
phone, etc. $35.50

15, Mich.

SHIP VIA

[ Parcel Post
[] Express
[ Freight
[ Best Way
(PLEASE PRINT)

QUANTITY ITEM PRICE QUANTITY 1TEM PRICE
Heathkit Dscilloscope Kit—Model 0-3 (26 1bs.) $43.50 Heathkit Square Wave Generator—Model $Q-1 (12 Ths.) TﬂV.SO
Heathkit Amateur Transmitter Kit—Model AT-1 (15 Ibs T 29.50 | | Heathiat AC VIVM Kil-Model AV-2 15 1bs) [29.50
Heathkit Bar Generator Kit—Model BG-1 {6 lbs "] ras0 ] Heathkit Intermodulation Analyzer Kit—Model IM-1 (17 1bs.) "39-50-
fieathkit Voltage Calibrator Kit Model VC-2 (4 1bs T 1so | THeathkit Regulated Power Supply Kit—Model PS-2 (17 Ibs) Iw.sa+

1 Heathkit Electronic Switch Kit—Model $-2 (11 Ibs.) 19.50 1 Heathkit Handitester Kit—Model M-1 (3 Ibs.) [13s0]

Theathkit TV Alignment Generator Kit—Model TS.2 (20 Ibs) | 39.50| THeathkit Decade Resistance Kit—Model DR-1 (4 Ibs) I 19.50 |
Heathkit Q Meter Kit—Model QM-1 (14 Ibs 39.50 Heathkit Oecade Condenser Kit—Model DC-1 (4 Ths.) 1 16.50
Heathkit Grid Oip Meter Kit—Model GD-1A {4 1bs.) 19.50 Heathkit Impedance Bridge Kit— Model 1818 (151bs.) I 69.50
Heathkit VTVM Kit—Model V-6 (6 Ibs.) 24.50 | Heathkit Resistance Substitution Box Kit—Model RS-1 (2 Ibs) | 5.50
Heatnkil Visual-Aural Signal Tracer Kit—Model 1-3 (10 Ibs.) | 22.50 I Heathkit F.M. Tuner Kit—Model FM-Z (9 1bs) {22.50
"Weathkit Condenser Checker Kit—Model C-3 (8 1bs " 19.50 I Weathiit Broadcast Receiver Kil—Model BR-L (L1 1bs) T19.50 ]
Heathkit RF Signal Generalor Kit—Model SG-7 (8 Ibs.) | 19.50 Weathkit Three Band Receiver Kit—Model AR-1 (11 Ibs.) 133.50 i
[Weath kit Tube Checker Kit—Model TC-1 (12 1bs.) [ 29.50 Weathkil Amplifier Kit—Wodel A-T (10 1bs.) [14.50
Heathkit Porlable Tube Checker Kil—Model TC-1P (15 1bs) | 34.50 ) Heathkit Amplilier Kit—Model A-TA (10 Ibs) res0| ]
Heathkit Portable Tube Checker Cab. only No. 365 (81bs) | 7.50 | THeathkit Amplifier Kit—Model A-8 (16 1bs.) (2350 |

T Heathkil TV Tube Adapter No. 355 (1 Ib) " aso| THeatnkit Amplifier Kil—Mode! A-8A (16 1bs) [ 3s.50

T eathkit Battery Eliminator Kit—Model BE-3 (17 Ibs.) | 2450 | [ Twilliamson Type Amplifier Kit (Typez ) [

T Heathkit Vibrator Tester Kit—Madel VT-2 (6 1bs.) T raso]| Shipped express only

| Heathkit Audio Generator Kit—Model AG-B (11 1bs.) [ 29.50 | | WA-P1 Preamplifier Kit (6 1bs.) (Shipped exp. o p.p) ‘}
Heathkil Audio Oscillator Kit—Model AO-1 (11 bs.) [ 24.50 I e el &
; T Heathiet Audio Frequency Meter Kit—Model AF-1 (12 ths.) 34.50[ J a ) B B {

82

Enclosed find () check () money order for
Please ship C.0.0. { ) postage enclosed or

ON PARCEL POST ORDERS include postags fo

pounds.

r weight shown......cv v csse+. ORDERS FROM CANADA must include full remittance for merchandise.

On Express orders do not include transportation charges—they will be collected by

the express agency at time of delivery.

www americanradiohistorv . com
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MAKE YOUR OWN U.H.F. CHOKES

By E. J. GAUSS, wageos

An ingenious method for winding self-supporting uw.hf.

chokes which are light in weight and have high "Q".

ITH increasing interest in v.h.f. and

u.h.f. because of TV and other ap-
plications, the experimenter or ama-
teur often finds that he needs small,
eflicient r.f. chokes. For coils whose
inductance is sufficient to make the
self-supporting method of winding im-
practical the conventional way has
been to use a resistor for a coil form.
A resistor of suitable physical size
whose resistance was high enough to
be ignored was selected. The inductor
was then wound on the resistor. Un-
fortunately it is often diflicult to find
a proper resistor. Another objection
to this method arose in the design of
lightweight model airplane radio con-
trol equipment. The weight of the
resisior seemed unnecessary.

To meet this problem a simple tech-
nique for making *“air wound” coils
was developed. First a smooth rod
whose diameter was slightly smaller
than the desired inside diameter of
the coil was sclected. It is necessary
that one end of the rod be free of
flanges so that the coil may be slipped
off later. A very slight taper in the
rod is helpful but is not required. The
rod is then wrapped with Scoich tape
with the sticky side out. (See X in
Fig. 1A) Only one layer is nccessary
and it should be wrapped loosely
enough so that the resulting tube will
slide {reely on the rod. The desired
coil is then wound. (Sce Y in Fig. 1A.)
The ends of the wire mav be secured
by a small strip of tape. Spaced wind-
ing is easy if two wires are wound
together and then onec is removed:
the wire holds its spacing hecause of

A one-meter miniature fransmitter using
izolaiion chokes of the type described.

8)

Fig. 1. (A) Steps in preparing rod and wind-
ing coil. (B) How coil is removed from rod.

the adhering qualities of the Scoich
tape. Next the whole coil is eovered
with a layer of tape. this time sticky
side down. (See Z in Fig. 1A). The
coil is then slid off the end of the rod
(Fig. 1B) and the edges are trimmed.
If the 1ape is allowed to extend about
1% inch hevond the ends of the wire
in the coil the top laver may be stuck
to the bottom laver at the ends seal-
ing the coil.

If the coil will not slide off the rod
either the wire was wound with too
much tension or the first layer of tape
was improperly wound. In either case
the inductor should be rewound. By
using this method anyone should he
able to make a good choke in a few

minutes with negligible cost for ma- |

terials.

A light weight r.f. amplifier which in-
corporates the self-supporting chokes.

www.americanradiohistorv.com

THESE BOOKS HELP
YOU EARN MORE
IN TV SERVICING

""How to Understand and Use TV Test Instruments"™

Provides basic explanations of how
each test instrument operates.
Covers: VT Voltmeters, AM Signal
Generatora. Sweep Signal Gener-
ators, Oscilloscopes, Video Signal
Generators, FieldIntensity Meters,
Voltage Calibrators. Describes
each in delail; explains functions;
tells proper use in actual servicing;

e
[ !'M

p shows how to avoid improper indi-

] cations. Helps you get the most
A ¢ from your instruments; saves you
“. ~.'= | time, helps you earn more. 148

pages, 814 x 117,
ORDER TN.T. Only.

"TV Servicing Short-Cuts”’

Describes a series of actual TV
service case histories, giving step-
by-step explanations of how the
service technician localized and
tracked down each problem. Shows
how these frequently recurring
troubles can be tracked down and
solved in any set. Explains how to
apply proper time-saving servicing
techniques — gives you the guc-
cessful experience of exL-erls. o
make your gervice work easier,
quicker, more profitable. 100 pages,

54 x
ORDER TK-1. Only $1.50

*Servicing TV in the Customer's Home"
Saves you time, work and chassis-
hauling on outside TV service
calls. Shows you how 1o make suc-
cessful repairs on the spot using

by these methods: employing VI'VM

v and capacitor probe to trace down
trouble; “‘tube-pulling” to diag-
nose trouble by observing audio
and picture effects; performance

| tesis through analysis of test
pattern; adjustment techniques
developed for field servicing. Saves
time, avoids chassis removal.
96 pages, 53X x 81",
ORDER T1C-1. Only $1.50

“Television Tube Location Guides'
VOL. 3. Shows tube positions and
functions in hundreds of impor.
tant TV gets. Helps save servicing
time. Often, looking at the picture
or listening to the sound, provides
theclue to the trouble. Frequently,
a tube failure is the cause. This
guide. with its clear, accurate tube
placement and function diagrams,
makes trouble diagnosis and tube
replacement quick and easy, with-
out removing chassis. 192 pages. All
new diagrams continuing coverage from Vol. 2.
ORDER TGL.3. Only . $2.00
VOL. 2. Over 200 pages of tube placement diagrams
not included in Vols. 1 and 3.
ORDER TGL-2, Oniy . $2.00
vOL. 1. Over 200 pages of diagrams not in Vols.
2 and 3. ORDER TGL.1. Only. .$1.50

“Photofoct Television Course"
A full, easy-to-understand expla-
1 nation of TV principles, operation
and practice. Covers Cathode
o Beam Formations and Contrel,
T Tofer Beam Deflection Systems, Beam
lEvisioy Mod. and Synch.; analyzes CR
COursy tubes, camera tubes, voltage sup-
plies, saw-tooth generators, sync.
circuits, control functions, antenna
- \ circuits. F input tuning, IF sys-

...%3.00

J

tems, AGC, 1)C restorution, ete.:
with full hibliography and glos-
sary. 208 pages, 814 x 11",

ORDER Tva. Only q $3.00

HOWARD W. SAMS & CO., INC.

Order from your Parts Jobber today, or >
write direct to Howard W. Sams & Co., Inc. I
2203 East 46th Street, Indianapolis 5, Ind. I
My (check) {money order) for $.. ... PR |
enclosed. Send the following books: !

0 ™~a O 1K1 Orveca :
gret-3 Jtet-2 1611 [ 1va 1
N i s na b isbesan rrovaite s s M s !
Address. ..o e :

I iy, .ovnnn.... O g = £ ST S e s ud :
83
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w: fflew PENTRON TAPE RECORDER

Styled Cabinets

Qverall dimensions:  ggQ 27.00°

[y, 23, 18 fequipment kit

Tuner Compartment

207H, 21%' W, (in. #8112 18.00°

side dimensions) (12'* speaker)

51 0 »

Battle volume #8115 = 18.00° SNGEYRTEERsT stightly
6 cubic feet (157 speaker) 2 9hte 93t

84

NOW at Newark

PROFESSIONAL QUALITY TAPE
RECORDING AT LOW COST!

Use 2 Ways

FOR CUSTOM INSTALLATION
OR AS A PORTABLE RECORDER

a hgh fidelity racorder for the oudio connoisseur,
ed. ldeal o3 well for home, tchoel, church or com-

Available at lost .
wnbellevably low
mercial wie.

1 — FOR CUSTOM INSTALLATION
Model 9T-3M Ta peeds: 3.7%"° and 7.5 per sec-
ond. 2 hours record-playback lime. Super rewind-forward speeds—

1200° in 40 seconds. Separate record-erase heads—removable pole.

single or dual track. Flulter: -0.3% at 7.5°"—0.5% at 3.757". 59.75
74F909. Wi, 10/, Ibs. NET........ . .

Model PRE-7 Pre-Amp. Push-pull supersonic bias.erase. Maglc eye
record level indicator. 5 Tubes. Exclusive oscillator circuit Fre:
quency response: + 3 db, 50 to 11,500 cps at 7.5"; + 3db, 50 to
6500 cps at 3.75, Outputs: amplifier and headphones. Inputs:
radio, phono and mike,
74F924. Wt § Ibs. NET 39.75

2 = FOR PORTABLE USE
Model PMC. Complete Portable Unit. Consists of tape mechanism
and pre-amp above, in handsome carrying case. complete with
ree]l of tape and take-up reel. Less amplilier; for use with your

Model 9T-3M

home music sysiem or radio.
74F925. Wt.. 25 lbs. NET

ALSO AVAILABLE

114.50

Model 9T3C. Complete Portable Tape Recorder. With built-in ampli-

fier and speaker (See Catalog No. 55).

- FREE!
7

Model PRE-7

Jeust Oct! NEWARK'S New CATALOG No. 55

196 Pages of the Latest Releases in Radio, TV,
Industrial Electronics and High Fidelity.

Department R-5
223 W. MADISON STREET

¥ | jEWARK

ELECTRIC C

OMPANTY CHICAGQ 6, ILLINQIS

ANOTHER OUTSTANDING JOBBER
GEO. D. BARBEY CO. Inc.

Lebanon, Pa. Reading, Po.
Poitstown, Pa.  Lancoster, Po.

HAS THE
SENSATIONAL NEW
p 470K T
(o "SCOPE KIT

IN - STOCK!

AC-DC MUSIC AMPLIFIER
trol.

1.5 w. output.

See your jobber.

MICHEL MFG. CO.
227 N. Water St.
Milwaukee 2, Wis

Yolume and tone con-

Interior -

beautiful

BASS REFLEX AND '
EQUIPMENT CABINETS

Ideal housing for hi-ts
components removable
panels make future changes
easier. Loudspecker cabinet
acoustically-designed for
either 12" or 15" speaker

<

theu Parts distribu
Corner Folded Horn Enclosures

Reproduces a Guality of bass
heretofore anly possible
through the use at far more
expensive designs.

#61 (12" speak
#63 {15 speak

Write f

now available in sclect
%'’ white pine wood cut fo size—takes a

Sold only

by Cabinart

blond or mahogany finish

Baffle pre-cut for 12'" or
15" speaker, Saran Plastic
Acousticloth, Kimsul
Acoustic Insulation, As-
sembly and finishing in-
structions, hardware,
plastic wood. sandpaper
ang glue

—

o
e Y

—
and

tors

er) 19.95°
er) 23.95*

or free catolog and necarcst distributor

G & H WOOD PRODUCTS COMPANY . 75 NORTH 11th STREET - BROOKLYN 11, N. Y.

Pioneers in radio furniture for high fidelity equipment.

www americanradiohistorv com

Semi-quantitative tests were run
to determine the relative “Q” of bare
copper coils wound using this method.
The comparison was made to self-
supporting bare copper wire coils and
similar coils wound on resistorvs. The
results showed that the self-support-
ing coils had the highest “@,” closely
followed by the cellophane-tape types.
Poorest was the resistor - mounted
style. B, /.

OSCILLATOR BOOSTER
FOR BATTERY SUPERHETS
By CHARLES ERWIN COHN

N most haltery superhets the oscillator

is the most troubleaome circuit. as it
is in other sets as welll Many Limes a
weale battery or tube will cause the os-
cillator 10 stop functioning, when the
rest of the sel is still operating nor-
mally, and foree a prematnre replace-
ment. This is especially bhad if the set
has short-wave hands,

This trotble can be overcome in the
design of a new set by incorporating an
oscillutor boovster tube, as shown in Fig.
1. The grid and plate of the booster
tube (in this cuase a 16G0) are merely
connected Lo the oscillator greid and
anode respectivelv, Almost any tube is
suitable for this purpose. A 1GH single
triode is good, or any r.f. pentode such
as the IN3 connected as o triode. Power
oulpul pentodes or beam tubes =ueh as
the 145 or 1€5 ~shonld not be used, as
they will deaw eacessive plate current,
being operated with zeco hias,

The advantage of this hookup over
using the tabe as a separate local os-
citlutor and the converter Lube as a
mere mixer is that the oscillator power
obtained is thit of the converter and
the hooster tube combined. For ex-
:nnplt'. on the author's set neither the
FA7 nor the 1G6 alone would oscilluate
on the low end of the ¥ to 15 megaeyvele
band. but withh both together in this
hoeolup a =trong oscillation was oh-
tained. lo sets nsing the [R5 converter,
the plate of the hooster tube should be
connected to the seveen or wherever the
plate wituling of the oscillator coil goes.
Most battery converter tihes use large
wrid leaks and instability might he no-
ticed on the high end of 0 tuning range,
Tn such a case. merely reduece the size
of the grid leal until the instability is
removed.

The application of this cireuait will
have two beneticial effects. First, it will
provide co wble mprovement in
the performance of the set in thoese
ranges w here oscillation is weak or ab-
sent. Second, it will enable the oseil-
Lator to operate with lower battery volt-
ages or tube emissions, and thus per-
mit longer tube and battery life. —33~

Fig. 1. Using a 1G6 as an oscillator
booster. Many ather battery-operated
tubes will work in a similar circuit.
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COMPETITORS

Team Up to Bring You One
Great Electronics Firm
Geared for Greater Values!

LOOK AT THESE BUYS!

TV CERAMIC CONDENSERS!
510 Value © $1 Postpaid

Kit of 50 asstd. (25 munf to 001 mfid
lirand new, standard brande; over half
are tempernture eonpensated.

PROP-PITCH MOTORS, NEW $17.95
See Feb. Radio-T¥ News paze 66
MICRO SWITCHLIES, new. 29c en 4 for S1

Special Value Combination!
954 ACORN TUBES & SOCKETS

Brand 2Q¢ P 2, & e $1

LOOKING FOR RADAR EQUIPMENT?®
“parts also available
A

APS-3 S TPN-2
APS-4 AN /PPN1 APQ-13
APT-5 AN PPN2 APS-15
SN ARQ-8 APA-17
METER S8PECIALY (-1 MA METER

27 ronmd, new, hoxed $3.95

ARC-d complete wirh tubes, less dy namaoror.
Exeellent condltion
11F MICROIPHONFES, MC-4 10, brand new .98
TUNING KNOBS FOR BC-AS4 and all
Commaid Receivers, shipped npd ey .59
RI-42B ANTENNA REEL MOTOR assembly.
Brand new. Boxed. Quaunthy Avatlable.
TELEPHONE HANDSET HHANGLRS,
postpaid $1.98

ORDER WHAT YOU NEED!

Large Quantities Available~

*BIK 22-ADF Relay Assenibly $3.59
*ART-13 Band Change Maotor 6.95
*I3K35 "late Cirenit Relav. .. 3.95
'QIA B 2& 5 ohne 100 w. Rheo-

stat Assemblies. . .98

PRICED FOR QUICK SALES!
SCR-284
MAR Walkie Talkies
BC-449A4 Runwe Calbrtrs.
BC-7361 Interf, Rel'ers.
BC-978A Targ. Transmitters
13C-1203A Pulse Generators
BC-1212A Coupling Heads
J13-87A Radar Junet. Box
Wileox 602A VHF Receivers

THESE HARD-TO-FIND ITEMS

IN STOCK!

Parts & Equipment Available
BC-348 BC-342 ART-13
ARC-3 APN-9 LM
BC-221 BC-611 ARC-1

Attn: Schools, Labs, Hams!'

WE PAY MORE

for Radio Parts & Equipment

Cash in on your surplus equipnent—or
we'll trade tor something vou reully need.
Write today! Availuble for TRADE—T\
SETS, MOBILE EQUIPMENT!

Write for New Free Surplus Catalog!

HARJO SALES CO.

*Formerly CANDEE-AIRCO combined with
ALVARADIO SUPPLY CO.

4109 BURBANK BLVD.,
P.0.Box1187 MagnoliaPark Station
BURBANK, CALIFORNIA
CABLE ADDRESS: HARJO Phone: ROckwelt 9-2411

NEW TV STATIONS ON THE AIR

(As of April 5, 1953)

STATE, CITY

Alabama
Mobkile

Montgomery

Arizona
Mesa
Tucson

Arkansas
Little Rock

Colorade

Colorado Springs

Denver

Pueblo
Connecticut

Bridgeport

New Britain
Illinois

Peoria

Rockford
Indiana

South Bend
Iowa

Sioux City
Louisiana

Baton Rouge
Maine

Bangor
Massachusetts

Holyoke

Springfield
Michigan

Ann Arbor
Mississippi

dJackson
Missouri

Epringfield
Nebrashka

Lincoln
New Jersey

Atlantic City
North Carolina

Asheville
North Dakota

Minot

Youngstown

Oklahoma
Lawton

Oregon
Portland

Pennsvlvania
Altoona
Bethlehem
New Castle
Pittsburgh
Reading

Wilkes-Barre
York
South Dalota
Sioux Falls
Texas
Amarille

Austin
El Paso

Galveston
Lubbochk
Wichita Falls

Virginia
Lynchburg
Roanoke

Washington
Spohkanc

Tacoma
Wisconsin
Green Bay

Hawaii
Honolulu

CHANNEL

STATION

WALA-TV 10
WKAB-TV 48
WCOV.-TV 20
KTYL-TV 12
KOPO-TV 13
KVOA-TV 4
KRTV 17
KKTV 11
KFEL-TV 2
KBTV 9
KDZA-TV 3
WICC-TV 43
WKNB-TV 30
WEEK-TV 43
WTVO 39
WSBT-TV 34
KvTV 9
WAFB-TV 28
WABI-TV 5
WHYN-TV 55
WWLP 61
WPAG-TV 20
WJITV 25
KTTS-TV 10
KOLN-TV 12
WFPG-TV 46
WISE-TV 62
KCJB-TV 13
WLOK-TV 73
WHKBN-TV 27
WFMJ-TV 73
KSWO-TV 7
KPTV 27
WFBG-TV 10
WLEV-TV 51
WHKST-TV 45
WHKJF-TV 53
WHUM-TV 61
WEEU-TV 33
WBRE-TV 28
WSBA-TV 43
KELO-TV 11
KFDA-TV 10
KGNC-TV 4
KTBC-TV 7
KROD-TV 4
KTSM-TV 9
KGUL-TV 11
KDUB-TV 13
KFDX-Tv 3
KWFT-TV 6
WLVA.TV 13
WROV.TV 27
WSLS-TV 10
KHQ-TV 6
KXLY-TV 4
KTNT.TV 11
WBAY-TV 2
KGMB.TV 9
KONA 11

*From Station CP application.
The frequency of the video carrier = 1.25 + channel lower ireq. limit.
Tetal number of television stations now on the air: 166 (25 of which are u.h.f.}

FREQUENCY VIDEO VIDEO
RANGE WAVELENGTH POWER®
IN MC. IN FT.! (IN KW.)
192-198 5.08 316
674-680 1.45 270
506-512 1.94 88
204-210 4.79 26.9
210-216 4.65 316

66-72 14.61 11
488-494 2.01 2.1
198-204 4.93 250

54-60 17.8 56
186-192 5.25 240

60-66 16.06 16.6
€44-650 1.52 180
566-572 1.73 20
644-650 1.52 170
620-626 1.58 15.5
590-596 1.66 170
186-192 5.25 29
554-560 1.77 216

76-82 12.74 1.9
716-722 1.37 180
752-758 1.31 150
506-512 1.94 22.5
536-542 1,83 180
192-198 5.08 12.5
204-210 4.79 26.9
662-668 1.48 18
758-764 1.29 23
210-216 4.65 29.5
824-830 1.18 20
548-554 1.79 160
824-830 119 175
174-180 5.61 10
548-554 1.79 88
192-198 5.08 316
692-698 1.42 2.25
656-662 1.50 20.5
704-710 1.40 13.4
752-758 1.31 260
584-590 1.68 225
554-560 117 1000
644.650 1.52 170
198-204 4.93 ST
192-198 5.08 56

6- 14.61 100
174-180 5.61 109.6

66-72 14.61 56.3
186-192 5.25 64
198-204 4.93 59
210-216 4.65 3l

69-66 16.06 60

82-88 11.8 70.9
210-216 4.68 28
548-554 1.79 1
192-198 5.08 250

82.88 11.8 100

66-72 14.61 47.9
198.204 4.93 29.5

54-60 17.8 100
186-192 5.25 35
198-204 4.93 117

www americanradiohistorv. com
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To You,
Belden’s Golden Anniversory
Means

o m ~—product performance that
Low Ma’” ,)a/)ce '0',‘ TEARS can come only from a “know-
¢ — ° Z/’;’/’:Z‘;:ﬁ’ < how’’thathas grown through
cky WIM “ \ ‘ ch actual service since the
eba e inception of Radio.
Com —an ability to co-oper-
ate in pioneering new

wires tomeetorantici-
pateindustry’s grow-

ing needs.
3 u U 0 H M In the years that
follow
: This Belden

Program Is—

TRANSMISSION CABLE ) -

by BELDEN

No. 8230

BELDEN 8230 WELDOHM

COPPER-
SHEATHED
20-GAUGE

RGAW o STRANDED STEEL WIRE |
% y Brown Polyethylene - Resists Weather and Oxidation

%M The new Belden Weldohm, 300-ohm Transmission Cable is the

greatest advancement in television installation since television began.
Reducing TV lead-in conductor breakage to a minimum is easy.
The new Belden Weldohm Cable has overcome the breakage point by
2%, that’s 12 times the strength of pure copper wire.
| In actual test, Belden Weldohm Cable will withstand 254% more
e 3 (T eha AU AN M A N S A whipping or severe flexing than the average installation of 300-ohm
copper lead-in wire. {
There is no difference in the electrical characteristics between an
all-copper conductor and the Belden Weldohm copper-coated steel
wire. The web is 72 mils of 100% virgin polyethylene.

CYCLES 16
"

BELDEN 8230 WELDOHM

+ 7 T =4

NEW

FOR U.H.F. INSTALLATION
BELDEN ULTRA-WELDOHM —-8235

BELDEN MANUFACTURING CO., 4681 W. Van Buren St., Chicago 44, Illinois
BT

-

L}

o 50 100 150 LBS
May, 1953 87

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

AMERICA’S FINEST 28 WATT—50 WATT AND 10 WATT P. A. VALUES

50-WATT PORTABLE P.A. ON SALE $99.95
3-SPEED PHONO TOP—TWO 12" SPEAKERS

(tllustration A)
10-lule P‘)rlnlllu 50-watt llc address system. 4—6LAG (rush-pull parallell outpul tulies.
n:'oplumes. ei1ther erystal or ui ame. wilh senarate mixing volume controls.
mirols. Hizh fAdelity wide range sutbut \mlw.lm'mcv wlith 1aps
H, 50 and 500 onms. Complete with 2 suber heavy dut IKeTs
aml 25 ft. cables nounted n separate leatherette-covered €arrying c:us(‘s‘ “21x21vx1
The :lmnllr\c: Ilils in one of the cases lor carrying. This amplifier will put out 40 wmu. all
day lon 50 to GO walts peak with ease. Aesneed turntable and Bickud arm o play all
5 aiwl T8 HPM i mounled I\ the top of Lhe ammblifier. Shyck No. A*-8nX\.
. s¥stem slmilar to the 28-watl Model pielured above. less microbhione.
s. Stippine welght. 100 Ibs.  Shipped via Express ur Truck on
1te i .00 liat Elegtro-Vojee 610 dynamie microphone w\m 20 (. canle and desk
mand. S11. 95 extra. For toor stand insicad of desk stand. add $4.95.

$69.95 BUYS A 28 WATT $150.00
LISTVALUE PORTABLEP.A.SYSTEM

{illustration B)
3.SPEED PHONO TOP—TWO 12-INCH SPEAKERS
7-TUBES PUSH PULL 6L4'S HEAVY LEATHERETTE
COVERED PLYWOOD PORTABLE CASES
CRYSTAL MIKE $8.95 EXTRA

STOCK No. AP-2EX. Portanle 28 watl publi¢ address sy¥stem. You fet
a 7-Tuhe heavy duty push-pull 6l inputs for 2 mikes
either cryslal or dyu wilh s hume cono

phona nput. Fully . wh

JUChICY  FeBRaonse Thie b 3 output wforiner has

| 123. 250 and 500 ohm sheaker connectlons. Fwo heavy

nlee ¥ 1101 speakers, each with 25 feet of spmkcr cnl-le
Is mnnnlul In seporile earrying eaxes. Each case b

Is large enough 0 give Sbheaker lmmlm.'. l_‘.arn cum-
13 inches. vne Is used Lo cury the an er. A 3-Abreil phong Motor
and pick-up #s mounted in the wp ol the .Irnullncr w play 33uva. 45 an
78 HRE'M recanls.

This portahle l'\ system will put out 20 watts all day long and 28 1o
U walls peak Sudio. MeGee offers you this $150.00 st porwuable I*A
s¥stem atl o Lerrific snvi
STOCK No. AP-28X complele portable DA system with 3-sPced phono
and speakers as plctured (Iess mike) ship, wi, 71 1bs. $69.98

Electro Volce model 10 $28.50 list crystal mike with 20 feet of calile
and desk Stand S8.95 extra.

Floor type mike stond Instead of desk sland $4.95 exira,

10-WATT PORTABLE P.A. ON SALE $42.95
3.SPEED PHONO TOP—10” ALNICO PM SPEAKER

{1llustration C)

5-tube Portable 10-watt {14-watt peak) public address system. (Push-pull 7C5) U. L.
1roved amplifier with wide 1ange reshonsc. Inhuts for microPhone and phono.
arate mixing type volume contrels. Tone control. 10° Alnlco vV PM sneaker
in a leatherette case 21°X167x1: which holds the ampHfer for carrying. 3-specd
turntanle ang pickuh arm 0 play all records 3310, 43 and 78 RI'M 18 mounted the lop
of the amilirier. List value. $80.00. Stock No. APr-10X. lu-waw portanle 1’ A, Byslen
slmilar 10 (he 28:-watt pietured atove. except it has onl one case and one 107 speaker.
less microphone. Sale price, $42.95. Shipplng velzul. 41 Ibs. ShirbPed via Fxpress
ot Truck omly.

Crystal microphone with non-removable desk stand. $3.98 coxtra when ordered wilh Ihe
A 10X porwable I'.A. s¥slem.

ap-
with sep-
is housed

— BRUSH CRYSTAL INDIVIDUALLY CARTONED ELECTRONIC RADIO & TV TUBES
EAR PHONE MeGee offers you a wide selcetion of good quality TV ail Radio tube types. Indlvidually cartoned. Qur privale iy
. These are Not sel Mfy's. culls. but a carefully inepecled Private line of ubhes with a full 8 munths” guarantes T
wWith Control listed are in stock m ‘good quantity at this Gme. Thousands suld. Order 50 lubes and lake 10%% off lhe xlhml bru:er
Slmpl clip on Lo the speaker volce coil 23 27 R AREH 35
adio or TV sel or (0 an awlio . 53| 125N7GT .82
nmpln.cn NO soldering necessary. Lis- | BIGY ... 3 O SGT . 69 l6S4 .. . ...... "s9 | 12asaT .. ..., 89 | 12sL7GT - 79
ten In privately (o yeur favoriic pro- 1. .39 | 19BGEG 1.79
wrams. The (iny Brush erystal car °0 ‘69 | 258QeGT .99
phone fits ynur car just Like a regular hearing ald ¢ar ecc. S— ‘so | 25L6GT 59
A sinall vamate control Lox enables Using 20 ft. from the . 22 |i2SLEaT . 2594
Ao ar Y eut.  ilas s owh separate volume conirol and il sa| 3585 ... 59
small matching l-nn-rurmer vuili-in Lo operate the ervstal - 133 [|13383 Lo med  Tow
bom any speaker volee coll Idenl for hosiitals, homes, 59 Swa .39
[} eds of olher ukes. 16 (imes more comforiable to wear . ‘%3 | 3s5LeGT 59
than cmusentional earphones,  Stock Na. BH-500 includes - 59| 43 ¢ 79
Gl crystal ear plece. remote eontrol hox. 20 L. of cable Tl lse | a7 : .. B9
a ions. Saple price. $5.49 complete Ilrunh crys. ... .sa| soms’ : 56
tal carphone with 36 co Stock No. BIt-51. ti. 73| socs 0. 59
comnect it Hke any €rvstal carBhonc, diagram hwnlsnm) ... .59 | 50L6GT . <59
Accesaory kil Ineludes volume control with s\vhch Plus €ou- S, ise| 7oLTGeT 1. .89
[l capacity and instructions, 99c extra ... S69 11723 ... .39
UHF TELEVISION CONVERTER $34.95 50-WATT BOOSTER AMPLIFIER
sutee UNIF ielevislon copverter whh bullt-in booster. Contimu- SU‘WATT

ously variable for channels 11 thru 83. Built-In wide hand VHF
hoosler for ehannels 2 thru 13, Self powered for 110 voll. 80
cvete AC operallon. Selector swlich glves cholee of VHF or UNF
nulemm. VIIF antenna may be fed Ihru the broad Latl hooster
vet o the TV s0t. Stock No. 214, shipping weight 7 lhs.
‘Jm Bprice $34.95.

REGENCY RC-600 $49.95 LIST

Carerulty engineered aud of hlZhest quality constrietion. Fea-
tures extreme stabllity, air dielecirie in the tuning element.
image rejection of VIIF statlons down 50 (o 60 <. Converts
all sets nnu is highly recommendod for those having spllt sound
snel Tubes are GA oscillator. -Nsml -llmje mixer.
GBKT atunl wriode IF amplities and m-lenl tifler, Fromt
ponel ehanie-over swileh for UHF or VHE. Inmn and output
impedances 300 ohms For 110 volt 60 eycle AC operation.
Snipping welizht 8 1bs.  Stock No. RC-G00. price $49.95 each.

lots of 3. $37.46 each.

UHF-YHF ANTENNAS

VEE-D-X Ultra Q-TEE. One antenna for all ehannels 2 thru 83 with
o single transmisaion line (tubwular 300 ohm recommended. your
cost 4c per 1) List Price $11.23, vour cust $8.38.

Twa stack Ulira Q-TEEG antenna lor fringe area, list price $29.58,
your cost S:7.58.

UHF ADAPTING BRACKET

; l ; Permlts additlon of UlIF antenna to

extsting  VHF  installation.  Mounts
three «liTerent wavs to mast or an-
tenna boom. List $1.50. 88c
Your Net Cost.

VEE-D-X MIGHTY MATCH

Model MM-30, Provides best method of cofn-
hining VHE-UNFP antenna syelems with single
(ransmission line. Automatle actio Hrinted

circubt tii.ers. $2-35

Iist §4.00. Your Net Cost......

CORNER REF,
UHF ANT. $8.95

Corner reflector  antenna
Ness mastl for UHF only.
ilrh as 1o (Ih unhl on
('Il.'lnnelx 11
(Tubular lead recommvnd-

30 FOOT TELESCOPING MAST
$10.95

Famous Trig antenna rotator. Net $26.43. €. your cust 4c per
5 wire rotatar eahle. 3¢ per foot. Deluxe 30 foot lcleseopin® :,‘n!,"mn}‘uc”‘"“vmf":ﬂ; “’I‘:
mast, Stock No. $T-30. $10.85. Complete kit of guy wire. with your present VHF

guy rings and e nount for mast, Prices

do not include Kxpress charZas,

McGEE RADIO COMPAN

¥6.410 eoxtra. tetiba using only one lvad

tu your set.

Prices F.O
Order,

Post Order

83

BOOSTER AMP. 83995

2-Mike Pre-Amp $12.95 Extra.

Not a Kit, but @ Manutactured
Amp.

sonsa-

"50-WATT BOOSTER {i,..f "%iC
ue. 50 watt boosier amullBer wlttr
push-pull parallel 6L6 outpul tubes.

Conncet to Your present ampliier as a booster or us
with the I'M-2X I're-amp 160 add Lhe ust of 2 milkes and

level inpul. The baosier amplifier hag onc input jack and with 1 volt lnput,
o wittts ot audlo. Booster has a 6 potted case high fidelity output transfornie

ohm line. Bouster has

4 6L8, TNT and B4

one mmml. Size

x lal,g Swock Sale pricn 539, §
I're-ampliiier pluy m l||r(‘('!l to the PA.5GN lousicr munl Ger.
2 MIKE PRE-AMP, It ennhllu uue of 2. Crystal ol" Dynamlc Mlkes plus one low level

contrel of the 53 walt Booster
+ with tubes 7F7 and TN7.

input. Furnished with 4 fool eables and plugs for remote
Ampliher, ~mall chussis siz¢ 5 X 3% X 4”. Stock Ne. PR
Net price $12.95

McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $21.35
21 0Z. ALNICO V MAGNET-—5" TWEETER

This 5 the finest 157 coaxial PM speaker value that we have ever

ered. New 1852 productlon. of o famous mnnul.mmmr of fine
!|>¢-'1kt'r§ The 157 speaker 2112 oz, Alnleo ¥V marmmnet: equil
0 6B oz, of the Alnico 3 tvpe magnet, The come Is [ree floating. of
one piece construction, Will reproduce low lrcquencle< down to 20
cps. The 5% tweeter is coaxially suspended and has a ridged enhe

ea.

to ronrmluce only the high frequencles. 1t will respond ub ta

S0 eps, The t| 2

pass filter Is conceales ”

under the pol cover, 12” COAXIAL SPEAKER, S12.95

leaving only two wires

10 eonneet hoth t he \1c(‘ce offers the new

tweeter and woofer Lo odel 192" coaxial I'A spe:

any ohm onlllut er uunllw you would put il..

your finest se(s if you were

or high ﬁdeli(y ] mnnu[ucluror 127w

Stock No. I'I3-CH. has 8.8 co ¥V mag-

dio
 lover s amplitier.
t net. T\\ee(er ts ¢oaxially sus-

g we 13 s N rice $21.95,

ot P ‘ pended and has a_metal dif
L :‘IISC‘I'. I|I"n( pass nu;;r]:,‘ ‘un-
ps . er the ot cover. ORIy two
12 JENSEN PM, $15.95 -"\ wires Lo COnfect to your ra-
.«\nmner mc\"oc Scoop! Jensen Concert 127, dio ar audlo amplifier. 8 ohn-

y 0Z. nico v nm;:nc( 1’M speaker. wm\ 18 watt peak
nnm voiec ﬂ.n Will take 23 watt audio. sttt average.  Shipy -ln-
You save «dollars on this speaker, Just 100 \\ol;:hl B 1hs. ;esl InRe {rom
w sell. Shipping weirzht 8 Ibs. Slack No. to 17.500 cps. Stock No, CU-14Y, Sale

Sale pric» 515.95: 2 for $30. oo.

30

price $12.95 cach: 2 for $25.00.
G.I. 3.SPEED CHANGER WITH G.E. 52295
VARIABLE RELUCTANCE TURN-ABOVUT CARTRIDGE
Another tremenidous MeGee Scoop! Hirand new Generul Instrument
3.speed automatie record changers. Complete with RPX-UH0 G. E".

variable rc |a l(‘c cartridge wﬁm lurn :mmn styins. Plays all
speedy Ay 70107 12° reeords, 1as reject button,

all
Repeats l:u:.l rvr rdy Base size. 1""x|21/i Shipping wekzht 14
N

o 1bs. Stock No. 700-GE. Scoon priee. $22.95.
Gl 3-specd_changer same as above, hut with Wehster flip-over Lwin heedle cartridge.
Stock No. GI-700. Sale price. $21.95 each.

)2,

<

nce l.n( €.0.0,

sena 284 Ossostt win  TELEPHONE VICTOR 9045. WRITE FOR FLYER
Wi Pl 1422 GRAND AVE.. KANSAS CITY, MISSOUR!

Inciude Postage
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE

$10.95

GENUINE STANDARD COIL T.vV. BOOSTER
Not Surplus. But Right From the Factory

Latest Model B-.31 Standard Coll Television Boosier. McGee
makes anumer lucky purchase rmu As usual. passes the saving
on - you e famoas Mulel 12 Channel Siandard Coll
TV booster. whlc‘h Tizis for ‘lx()ﬂ "1s offered te vou for enlv
$10.95 cuch Brand new, factory cartoncd and fully gunrnntcod
by McGee. Tnls 10p aualiy sihfie #tage booster utilizes
printed hlgn frequency circuits. for nmproved p(-rfnrmuncc on 4|II
chanuels, Uses AR lube, Average ualn. 6 to 7 volts on lo

chonnels and 5 or 6 on high ¢hanhels. \o “distorting of pielure nr sound, Iins extremely
low foise factor. Continuous one knob wnuu and chofinel selector control switch for
off-on and o spassil 300 onm I.:«u in e set. M hn desism. dark brown plasiie_ cani-
net. #osa1y 41 Made for | L 00 eyele Al piration.  Shioping weleht 3 Fbs,
Model B-31, Sale price, $10.98 cncl\. or buy 2 for only $20.00.

FRINGE AREA TV RECEPTION IS
BETTER WITH OUR McMURDO
SILVER TY BOOSTER
$10.95—TWO FOR $20.00

Read the artlclc on pages 52 nnd 53 of the December 'Radio & TV News.” Vou will sec
how a hooster ilke the MeMurdo Silver Super Sonic wis used for fringe area TV receh-
tlon. e ean’t m-m.mlc-o this unusual receptlon. but we wilil guaraniee this boosler lo
be o sensalional Continuausly variable lnducmnce type tuner from channel 2 in-
eluding the F'M I.aml lhrﬂl h channel 13. Self-powered ‘or 110 volls AC operation. In-
i labe  inbut for 300 ohm TV Ilnl' and 300 ohm oulput to TV set. Sin.
. Atteactive Llastle case.  McMurdo SHver Super Sonie TV-FM hooster
lock No, GB-6B, shipjnnir weighit 5 I1bs.  Sale price. $10.95 each or twa for $20.00.

20 INCH CONVERSION KIT $29.95

YOU GET—
20HP4—20" PICTURE TUBE
20-INCH PLASTIC MASK
14 K.V. FLYBACK AND 70° YOKE

kit fncludes a G-mwonth guaranteed 2001174

OCur 20"
hlackface nicture tuhe. plus & 14.000 volt G.E. built high voltage fivback trans-

conversion . 20" rectangular
former. Plus a mniched 70° cosine yoke. plus a 207

o rectangular gold 1rimmed
plexiglas mask and suggested dingram.

The mclur(- tuhe is the Intest electro-static
foeus type thal requins no focus coil. ﬂlun.u-d via express or truck only. Ship
weight, 40 hs., Stock No. 20-TP, net price. $29.95. Price with Raytheon or
CLE 1 year guarantee picture tube, $10.00 extra.

—

front end tuncrs.
jered ol a sacrifice.
tibes.
RCA-131'.

$7.95. Specily

RCA 201E1 T.V. TUNER $7.95

Terrific buy on this NCA tuner.
famous orizinal 201E),

We have a limlted quantity of the

13 channel completely wired and tested TV
Heady to connect to your TV video I.F. strip. Of-
Priee was $4.4.00.
Each tuner in good condition but has been repaired.  Stock No.
TV front end tuner.
as used In the famous @30 chassls.

Now only $27.95 each. with

Convertor coll type for separale sound
Complete with 3_6J6 tubes.

shaft length desired. elther 2¥ or -7,

RCA 201E-1 T.V. TUNER

Same as pletured above only new—wlith 2% " shaft.

Stock No. 2Z01. Sanle Price, $11.95,

used. 12 channel
ally tuned coils.
three tubes:

bubit tn fine

call.
3 tubes. Net Price. $9.95 each.

3-TUBE SARKES-TARZIAN T.V. TUNER

This popular Sarkes.Tarzlan Type 3
rotary
Price is complele with diazrat and
6C4 osc.. BBHG R.F.
Regular factory cosl is twice our
1o ook up 1o a video and sound |
tuler-carrler or separate sound IF clrcuits.
requency control. arkes-'
SpecHy shaft len@ti.

tuner is wilely
type swltech with indlvidu:

iz $€)95

rice.  Each tuner Is wired ready

aAthip.  May be used \\-In: elther
1125 bullt-ol nvertor
arzlan T\’ lunor. with
Y or 4a

elther 2

The

M this famous TV front (-nu ugHembl
brovement in gain and a 45

penlode tuner. A

ceplion by Interehal

item for the serviceman as o
tuner. compl. wihlh wihes 6RKT or
U (specily channeh) strips suppli
UILE strins” for ather niodels of Ui
either F, G. K, Q. It.

¥ conversion to

TV sets in fringe arcas: elimination of buosl
replacenicat
8107

STANDARD COIL SUPER CASCODE TUNER 319.95
UHF STRIPS $9.40 EXTRA

¢ Cascode Circuit of the Standard Tuner offers a new dev l-iunmont
whieh L

affords a 2-to-

acl senmithy

and a high brofit

e. NBrand new faCtory TV-2000 TV

Shaft lenfgih 33147, conp

ibove cascide tuner. $9.40 per sel.
tuners spect(¥ channel and serles:

et Ca
Lor 5 as |)|'l'llwl un the tuner, $9.40 Per set.

SUB STATION $3.95

d-siatlon Intere:
Tl xB

slonblng 1
atlon. 1re

ont.

net 7 >
voll AC-IC o)
inet and volu
swilch are on cither side.
stations. (Sce matchinz cabin
I"M-A5)
swlich 18 pressel al the master or ca
at the sub. Uses 3.wire intercom eable.
master MPM-A3. snipping welzh! 10 Ibs,
wach. sub-sthtions exira wire plastie
ft for 51.95, 500 ft. for SS 95.

3 STATION INTERGOM MASTER

master housed in ¢hrome PIa
Full 3.tule |m|-lm(-r for t
Kilalk swlich is on lop of the cab-
e cuntrol with oﬂ -on switeh and slation selector
e Used whth from one to 3 sub-
ot chmme plated sub-siation N
AMasier Is quiet at ail times excepl when press-to-talk
ack swilch I8 pressed
Jestatlon  interenm
Sile priec,
Intercom ¢€ahle.

$16.95

metal eal

$16.95
100

17-INCH CONVERSION KIT $25.95
You Get—178P4A 17" Picture Tube
14-Inch Conversion s 2595
Ki¢

17-Inch Plastic Mask
14 K.¥. Flyback and 70° Yoke
14-ineh conversion kit:  You et a 14+
Inch biack face, 1 Year guarantee G.E.

17-Inch conversion kit with a 17BP44A,

177 recwangular blackface electro-magnetic

focus Plclure tube with 6 months' guaran-

tee. plus a matchea 70° ensine voke. a

14CP1 plCture tuhe, a 70° denecton yvoke hullt 14.004) volt ack =nd a 17
with matehing 14.000 volt G.E. Avhack k

safely shiokl. Su fy 0
and n 14” plexiglas mold trim safety Sh|n-lng welzht, vl:l Fxl’reﬂu or
magk. plus conversiou iNstructlons. Stock Truck only. Stock .I\( =
‘0. .G. Sa ice. $25.95. version kit » J ¢ Pr cn
foaccic gantelunice with GF ar Rayih 1 ¥ear guanrantee pie-

ture tube.

CAPEHART CABINET, $79.95
BLANK OR GUT TO FIT ESPEY CHASSIS

nuy lhls c.’lhlnet with Espey chasafs and the vM ch'm--(-r at the

fine rml ihono combination ess than

m- or mo cabinet alone, This beautiful m inet was in-

B Cnpellarl ‘:sm) 00 t‘umhinq lon. 1t |8 lho finest

ure guallty rnblntl: W nship. 35" high. 40~

front to back, m_ed mn nn. In h\n‘:ertlons
-

$5.00 cxtia.

21

5 ild covers the ehanger compartment and is the
width of the radio compartinent. Chnnger maunting ||'|n(ll [t}
furnlahed blank. Rmlia pahel Is nmpmd ﬂ\'uly cut to fit t
Fspey chossis. Baflle Is cut to_hold
p.p mality walnut veneer. ma u:‘
hip e via truck, rafl or uxhu-s- only. S Lid ) Ibs.

: C-175. wilth r)ulwl cul o fit Esney 7-C. $79.95. St€k No. l7..ll. With blank
ger sind radlo pa 95. HBuy 2127 32 oz Alnico I'M speakers for use Im this
et for only sls 00 (57.50 eachi.

PM spkr.

quantky.
§ shi

e

rice.

$1.95,

switch for a
master. Size
sloping rronl,

buy at less than pres
ducliom cos

10.00. Special t-wire plas-
tic Intereom cable. 100 L
300 ft.

INTERCOM SUB STATIONS $3.95

Chrome piated. with eall back
,w|r:- lmcrmm

Brown leatherette covered
intereom  sul-station with
call hack switch for use with
A-wire inlercom m'lsl.erw.”."'
as

Tt xf®x5®
57 Alnico V

tnlercom slealers | silusire and 21%” deéep.
pro- | new plastie grill cloth. Al
t s, Mited | nleo V P} speaker, A true
Stnek No. PM-Ad. | McGee walue. 8 ck No.
8 Ibs. Sate | NE-3. ship. weirht. 114 lhn
$3.95 cach or 3 for | Sale price 53.95 each or

d 3-wire plnu(lc
intercom eable. 100 ft. for

for $8.95. $1.95. 500 ft. for $8.95.

K000

wide.

Heautlful,
!‘)hono cablnet,
lade for Cam;-lmrl = tim--d con

tieally. Changer mm.u'rtmom is 1

recorder mechanizm
changer compartment 18 hinﬂed o {oI(I Iuick for ensy
access to the changer.
ariments come with uncut blank panels

CAPEHART CABINET FOR 1000 SET—ONLY $99°5

BEAUTIFUL WALNUT
finest qu‘nllly \\'-nluul o
42" higl "

binatlon radios
and 22 el
atlon. sellinyg for
manufacturer over

cost

and binet
$200.00. Il'|l hlghly polished matehed walnul pan-
Made of

ols, Top 1 " polid stoek,
This cabinet tely 175 Iba,  The
changer radlo o spe: 11 “all  have hinged
doors. Radio mnllmrlmem on right hand side 1s 14~
high and 114" wide. Made m mount ¢l

seis ver:
2614 "

4" high
any. rnm d ¢

Large enough m hu er or

i
aver the

Both radio and ¢hangel enm-
Speaker

haMe 15 et for a 127 speaker and the spesker com-
Partment Is completely encinsed. Sh lng:lm: welght, 275 lbs, Stock No. K-275W Cape-
hart ccmbination cahinet. Net price. $99.95, Walnue,

COMPLETE RADIO, TELEVISION
3-WAY PORTABLE KIT 8-Tube HI-Fi Amplifier Kit 52995

e coma— comple
f}-—ll s15°5 e i
triode ptus

ku, ln('lutllul!
| rectifler  dia-
nd

r New 1852 Model 3-way ZFal
e sersonal portable radio Photos. in-
e ' LU., operateg on 110
4 Volts AC-DC or G71% B
fus {1k volrt self. cnmnlned hn(lrr|ea‘ nnd any k|!|(|
rt-ntheren(- covered case size, 51 s hon

Heceives broadeast 650
convenllonal 2-vang
456 iron core IF's.
new super gajn stick locop antenna.
plated chass) Lah, approvesl elrculy - n 1t

pl('luln crys.
or G

olther crystal or dynamle

a ohm vnl(-e cnll

matehed Price’ Includer al) onle h.'lsn ami trehle tone con

tubes, dl Alnico V' PM speaker. ectar swlieh for cllher
factory gt Illv kll. sStock No. PN-11. ship- Juke box qlm!lu wltl hen¥y hass response
VR WL IR s, The comhlete kit, Less nt nvm;-hnnh- rantze, Response )8
ot teries. 515 95. 67 V&V, B, $1.59; 1yaV. n amplifier

(-hmnlrlo
ha.  Model TN5

10-Watt Hi-Fi Amplifier Kn $14.95

A comnlete kit

A. 39c extra.

Build Your Own
Phono-Mike

7%

Broadcaster of parts Includ-
hit Madel DE-GR. With ‘7 i
s snuple kit you ean ]’"_ﬂ‘\ 1AL
build a 3-tube phono 501G, blus
m.ellh:l--r that nlsu" mllnear.n dl'::
a  mlke  inbut S o
broadcast over any ra- 5 's,lur]uﬁl:h’:n:' f E"‘"
unu,o\ ithin your home, (about 75 feet) from fdellly twip

1000 to 1500 ke, Inputs for crystal mike or
ervsial nhone pickul. Fader control {ades

li~iener and houtae entert:

%jone contyol au-

with bass gnd

= o Inputs for radlo tuner. crvs.

A Samelete nk-ga.ofmﬁ"';:u canelUding | mike and crystnl Bhono nlekun. Qutout
‘ -@HWT, wired and tested. Net price. rln;“ﬁgg eps Dé')','.-'.:nu“r"g-myn“;un‘cru?m v:-ml~
9.95, Crystal mike and desk stand. $3.95 Inted cover, Stral orward cirealt with

extra. Concealed microphone unit. only 1%
th dianieter and V4™ thick. Specify hidden
mike when ordering. Stock No. T-U01. Net,
$3.95 extra.

McGEE RADIO GOMPANY

May, 1953

ht
tw ln (rlode s,'1ln unzes and 2-.)0! 6 tubes in
AP ION

higl
snlp. we, 8 Ib.s. Sale nrlce

Prices F.0
Order,

Post Orde

10-TUBE RADIO KIT $29.95

10 tube
t

hroadea
radio chas-
sis Kilt,
complete
\\-un tuhes:

rulc dl.nl

th. rn-murcs

atillo,
c\vll speakers.  TnPpuls for
luctance or cryatal phoio piekun
tal mlke. Heavy duty power transformer.
kit less speaker. shipping
Net $29.95.

Maodel K-t
welRht 18 Ihs.

17, 20” T.V. Kit §59.95 Less Tubes

A complete kit of
parts 1o hulld an
AC translormer on-
craled lelevision
chassis for use with
a 16 177 or 20
rectaniular  pletlre
wehe. The 12 chan

wired. as
tube video 1F strio.
Cireuit is of the
conventionn! desi
you understand T
wire.

0 not buy thls pnless
ll‘\'l&lnn It is dlfﬂclm to
We furnish schematic. maodel

Ship. wt. 40 Ibs. less a]l tubes,

K.C.
nce Sent €.0.D.

9.95
il nf 23 tubes. less Picture tube S16.95.
17”7 17BP4A, $19.95. 201P4. 525.00.

Send 259 Descit with  TEIEPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AYE., KANSAS CITY, MISSOUR!

With
Include Postage

roe)

www.americanradiohistorv.com

AND AMPLIFIER KITS AT McGEE

6-TUBE 2-BAND KIT 514,95

Topular with
schonls and col
leszes  for lrnlninz.
6 tuhe AC-

s rul radlo klt with
tic cablnet, Re-
c ¢ | ¥es hroadeast
and ¢ to 18 mc
shortwave.  Full 2
gang suverhet with
5 speaker o B
sitie rul(' dlal, A
complete kit wm.
128K 12 . !

rncllv--n

tuhes:
and 3..1.5 dlagram

128K7, 12K8,

tv. Cablnet
weight 12

1y, s1 nln
Fo--. Net $14.9

S-TUBE AC-DC KIT $12.95

Mndpl RS-5. A 5 wbe AC DC stralght hroad-

st kit. housed in the same calinet as
MF‘B-" ahove. mplnc \vnh (llhcx. Ship-
nhig welght 10 Ibs.. Net S1

AC POWERED BROADCAST
TUNER KIT §12.95

A self-powered, 3-

gang superhet tuner

kit with K.F, stage.

This complete kit ts

furnished with 5

diagram. pholos and

tubes. 6BA6G R.F.,

BES oscillator

n I-‘.. GB\G I.F. de-

ALS diode.
Oonncct lo any audlo amplifier. ldeal for
use with gur §:2020 or 7x5 amplifier kits,
Chassls slze. B14xdxd e ” hagh. Shipphog
welght, 7 Ils. Broadeast tuncr kit Model
HT-38X. Net price, $12.9

anorv |q- &l

AVC. Plus rectifier.
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NEW DATA

ina

famous
service

Television
Servicing

THE NEW REPRINT of this widely used service
guide includes new data on the cascode tuner, servicin
of newer types of i.f. systems, automatically focus
tubes, UHF sration listings and antenna calculations,
transistors and other recent developments. Everything
you need to know for quick, cfhicient servicing is
iven here in the most practical, useful way. You'll
earn simple signal tracing procedures, how to im-
prove reception in fringe areas, how to use all rest
cquigment. and many trade tricks for diagnosing
troubles accuracely and in minimum time, All faules
likely to occur, including those hard.to-find troubles,
are dealt with; there are hundreds of helpful illustra-
tions, and a complete master trouble chart to help
you pin point the cause of trouble from the symptoms
and turn quickly to the specific directions for cor-
recting it.

LW BASIC TV BOOKS

Television for
Radiomen

By E. M. Noll. Very clear, non-
mathematical explanarion of the
function and operating principles of
every part and circuit in recep-
ion, and the techniques of installa-
tion, adjustment and alignment.

Television and FM
Antenna Guide

ol
[

By E. M. Noll & M, Mand!. How to determine which
type of antenna is best for a particular site; how to
install it 1o insure peak performance, Full accurace
data on all types of antennas and allied equipment,

Do you know encugh

e
“iii\‘-",_..- | about hearing aids?

-

Hearing Aids
By Matthew Mandl

A rapidly increasing number of the 15,000,000 hard-
of-hearing people in this country are turning to hear-
ing aids and THEY ALL REQUIRE SERVICING!
This book explains the operation of modern hearing
aids, the differences between the various types of
earpieces, amplifiers, barteries, etc.; what may go
wrong with them; how to locate trouble, and how to
make adjustments and replacements,

SEE THEM ON APPROVAL

[
The Macmillan Company, #0 Fifth Ave., N, Y. 1} I
Please send me the books checked below. T will |

l either remit in full or return the books in ten days.
l [ Mandi's TV Servicing, [J TV £ FM Antennc l
$5.50 Guide, $6.25 ]
O Hearing Aids, $3.50 O TV for Rodiemen, $7.75 l
Signed ... . l
l AdAress .....coooiiiiii et e 1
[ |

I This offer goud only within continental limits of U.8.A. ‘
--------------‘
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SPECIALIZE—FOR PROFIT

By YYON O. JOHNSON

Concentrate on servicing a single brand of TV receiver
and cut inventory costs and overhead charges in general.

F YOU have been wondering how to

make your small TV service shop
stand head and shoulders above the
other shops in your locality, consider
specializing in the repair of just one
brand of recciver.

You should be able to increase your
net profit through specialization if it
is suited to you and your shop. Spe-
cialization can help you with custom-
ers, inventory, purchasing, and servic-
ing.

Let's look at the advantages and
disadvantages of specialization and
then see how you can get started on
it. This article applies to small shops
doing service work as the main func-
tion with sales as a sideline, since the
choice of the brand for repair work
will determine the brand sold.

The Advantages

Increused customer acceptance. You'll
probably agree that the shop which
saves the customer money while ren-
dering a quality service will prosper,
providing it is operating at a profit.

When you specialize, you will be-
come very familiar with the troubles
of one brand. You'll be able to diag-
nose more sets in the home. You'll be
able to repair more of them there be-
cause you can have the common re-
placement parts with you. Carrying
parts for one set is fairly easy; for
a couple of dozen, very difficult.

Customers will appreciate a shop
that knows a brand well enough to
service most sets in the home. Cus-
tomers are reluctant to incur pick-up,
shop, and delivery charges.

Of course, there will be many times
when the set will still have to go to
the shop, but you will have earned a
reputation for doing shop work only
when it is absolutely necessary.

Customers are impressed by special-
ization. Generally speaking, wouldn’t
you rather take your car to an auto
repair shop specializing in your make
rather than to a shop doing general
work ?

Better inventory. Your inventory
and its turnover are favorably affected
by specialization. Many tube types
have a very slow turnover, yet it is
necessary to stock them against the
eventuality that they will be needed
urgently at some future time. With
one brand of TV, you'll have to stock
only the tube types used by that man-
ufacturer. The money that would be
tied up in the slow movers can be used
to maintain an adequate stock of the
types needed.

www americanradiohistorv com

Take a look around your shop and
you'll probably find odds and ends of
replacement parts which were ordered
and, for various reasons, never used.
And isn't each part for a different
brand receiver? If you specialize,
you'll avoid that problem as the
chances are that you'll be able to use
that replacement part soon.

You'll be able to maintain an ade-
quate stock for one brand at the same
or less expense than for maintaining
an adequate stock for several makes.

Decreused purchasing time. The time
that you spend in buying can be great-
ly reduced. You'll have to phone, write,
or visit only one set distributor for
exact replacement parts. You'll have
to become familiar with only one
manufacturer’s part numbers and or-
dering procedure,

Parts warranties can be handled
economically if you are doing it for
one brand. You will not have to run
around to several distributors, a tube
here and there.

Increased shop efficiency. Unfortu-
nately, all shop time is not productive.
You should be able to cut down on
diagnostic time when you specialize.
You will know what voltages to ex-
pect at certain test points. You will
know what the waveforms should
look like on your oscilloscope. Often,
in a repair job, much time is wasted
by not knowing whether the voltage
or waveform observed is within toler-
ance or is indicative of trouble.

Not only will you save diagnostic
time, but you’'ll save alignment time.
You’'ll know and remember the exact
procedure to be followed. With this
skill and speed in alignment, you will
undoubtedly find it advisable to give
every set that comes into the shop an
alignment job. This will be feasible
because you will have the necessary
plugs, cables, etc., made up for that
brand. You won't have to sort through
a maze of other cables to find the ones
you need.

Likewise, you can have a shop pic-
ture tube to avoid pulling the separate
picture tubes from cabinets. This is
most practical when you know that
the shop deflection yoke and fociis coil
are exagt duplicates of those in the
home. WWhat’'s more. they will have
the proper plug attached!

You can easily have one or two shop
speakers with the right plugs, trans-
formers, and fields used by the one
manufacturer in his models. This
saves a few valuable minutes nn each
removal job. Such techniques are

RADIO & TELEWISION HEWS
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TV Antennas exist for one reason — fo provide a clear,
strong, sharp picturel

TRIO ZIG-ZAG* TV Antennas perform so well in this
all important respect that they are America's most wanted.

Yes, a picture — the TV picture — tells the TRIO
story more eloquently than anything elsel Where all
other antenna designs fail, high gain TRIO ZIG-ZAG
TV Antennas consistently lock in sharp, clear pictures —
from Maine to Texas, in city or countryl

TRIO TV antennas look different, work different —
provide a magnificent DIFFERENCE in picture qualityl

+Patent Pending

o leckoge path and elimination
of slit, does oway with assembly

*New insvicting slesve, with-long-
\ erron_— elements connol shon

out. For moximum strength, new
sleel, electro-plated slement
clomps have been introdvced.

Also inthe Blativre

The TRIO Rotator and Direction
Indicator are the most depend-
able ever built. Developed after
$50,000 research. Fully guaran-
teed for a FULL two vyeasl

MANUFACTURING CO.

GRIGGSVILLE, ILLINOIS

May, 1953

Best Buy in UHF Antennas
LOW IN COST — HIGH IN PERFORMANCE

NEW TRIO UHF
BOW-TIE withreflector

Sturdy, broadband anten-
nas of uniformly high gain
that have been thoroughly.
field tested. Phasing strips
installed, pre-assembled —
a jifly to attach reflector
screen. Available in one,
two and four bay models.
Usuval high-quality TRIO

construction.

Modet UBT-4
Supplied With
4 Foot Mast

Model UBT-1
Supplied With

2 Foot Mast Model UBT-2

Supplied With
3 Fool Mast

9N
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- e S e G5 SN D D D SD E SR ED SR R SR TE SR D Em R R R R R o o shortcuts when vou specialize. yet are

” RO 0-1000 MA DC. 295 _1 : .
|3.. & 1000 Wp B . 2 20 W;‘“S:P :Li"c“’“““"!":‘" g | impractical when you do general
I 1000 KC MOUNTED = me.r nn.ar C. comnletely service.
CRYSTAL .......... 2.95 shielde) upright cased..... 79¢ I
| ——————————— | The Disadvantages
l APG-17 Corner reflector ant. ... g o .
I GOING MOBILE? CO-AXIAL 6 gs.;,'}'\‘.'.‘,\?_? fiamal harnyant. 323 1 Surely, the picture cannot be as rosy
VDC RELAY SPDT, WILL HANDLE 333 Ara’18 unetion box. .. 1. ; b as it seems. There are definite disad-
i v up Y0 75 W. RF, [l 3SR e hes Ttaci by T i I  vantages in this method of servicing
uses standarl co-ax conhectors. Send your C-17/A’5-3 control hoX. ... 4 g L -
C-4T /AIS-6 R H BH
B order in today b'cuz |hey Il go N R el : [ ] First. there is the possibility that
Al' control bo .95
B like hot cakes. Prepaid. GO S ] 32 g  there may not be cnough TV sets of
| TMOBILE VHF ANTENNA MFD. BY G. £, 152-162 lt:i[;i’-\‘)l'}:”\\bl!lls?\%m;;{m b % g any one desired brand in your area to
. 2 ] an. m . F—— p ¢ -
[ | ﬂgoﬁﬂhL"'e.'.fo..‘}.,‘.'h",(‘. m‘.‘,\,nll_cg?}Js,?"(“.},,.c“ﬁ".f, Ty 4::&&;1;-53«:1:\‘3:- manuul. 600 L §50 make specialization practical. This. of
C con tor., instsllation hardware 1C. i . 150-2 Y . X - H i .
(G, ngumuestiur: S EMAND D, s 32 45 HC T8 ltesr, 150-200 BIE.. New [0 49:50 i course, is something lhal‘ you must
|— NC 3RS T “'{;','\:ﬁmfn“;;f eyt 2 0 g | M UT_befare WOL decide to spe-
TELECHRON STRUTHERS-DUN ) s e e a2 12:52 cialize. Should vou find there is little
[ | 3105 m;cm LS)nchmnoug 111 5 v]:g 4o\rocv] Arrtnol-) Mark 11 I(i‘ndsﬂ & MIK@, New.me s s o 553 EX-TR | chance of keeping busy on onc brand
1 60CY Mo L Q
B s SLOSJ S Vil o= 81,95 [l ce consTany vouvace IN34 Dlopes I in your locality, then, by all means. do
[ ] 7% ot \“‘Aé"'c’xo"i‘y 1o: [ LimiTeD quanTiTy | not specialize in just one brand. Should
B 115v FILAMENT TRANSFORMERS G- B S e ruhuer M tor only. ... ' g ou find there is a large enough con-
[ S ..",{-'T.,,}?f\..'ﬂ, Vel nsulalion' s 2159 [ Cuhut, wi. T Ibs. "’.L'.‘;;‘,t,’ — g centration of that make in your serv-
= ’ 04 . 1k B T - P -
] ;‘§ s.c‘!‘ré'_..(‘]‘;xo '-“:;\JJ“'[ warton z§§ __________ :52'_1&&;":\-5723 53%%1%‘:5’ g icing area, then you may decide to go
G VOT SAL 35 ation . : i By . head with your plans.
I a::l .(.T 'I.: :;5- ‘g H:i\ll'lllol" 21 g?z b a , } .
i o8 o ".“;',":::’1':,“" it Gis |l pid icvoront o CavacITons b1t is improbable that you will be
- 1S NEW F] .
g i filh avaiicy. {unﬁli‘ﬂu?ﬂm'n OIL CAPACITORS kB aphle to capture all the service work
- press G -
Tand. “win cord & phs W e 03 Voo 1'22 I for that brand. Other scrvice shops
I (W.E. PL-68). Pericet for 10 MF 600 VDT 2.99 . -
115¥ POWER TRANSFORMERS 60 CY Q@ aimore. police commervint amr 1000 voe 295 B | will have some faithful customers who
raln lc-lowmnc instatia- 35 MF 1000 VvDC 8.50 B ] H H
I 681083 v jalf Wave L5A............5 1.23 Jif tone, BV ‘1 MF 1#00 VDC ‘a9 will not think of changing. But it is
300 V flalf Wave .02A ceeas . .75 BOXNKED caeh . ... . 16 MF 1500 vDC 6.95 . L g
Ay ¥ JalE ieave SA i 295 .1 MF 2000 vDE -9 doubtful that the majority of TV cus-
700 VCT 100 MA \ -._\' 10a . 2.25 1 mF 2000 vDC 1.95 3
110 VCT 183 3;': 93:’,,% 5v 3A - £33 W R no-a variae sy in, ZAMEIIOCONVDE (235 tomers have fallen into that pattern.
snn C; 200 ML 5 St Tisv out e 4 MF 2000 vDC 530 1
i 3..‘ uun;v;mo 750 VIE 925 Ma 1150 [ cx cond. - only 595 00 R P 233 TV is still so new that most people
I 20 ROA-2] (A ese. M A VW 221 : - 3 &M"r: 3583 \‘:’Eg gii g seem to be shopping around for a com-
14 v n - A\ . . . .
CHOKES el - $3.95 4 MF 3000 VDE 1330 petent—and inexpensive—service shop.
1 1 MF 5000 VDC 5.95 l N .
9 HY 95 MA, cased. ....... $1.15 2 e eooo vhe  1%3:32 As a second disadvantage. you might
1 16 1V 100 ML emsed 111 1os il puAL 2o0u, $5.95 medsoovee 195 B gay that specialization is like putting
B 15 ity 250 Mo, cased. o000 on i 3% 5 |l \NDICATORS.d C 1mF 1skv D€ 63.30 | g]| of your cggs in one basket. Pos-
I [5 AY 300 MA 70 OHMS, 2 FOR $4.95 | I sibly it does not give vou a broad
I & 11y 400 %A 110 ohme. cased $5.59 POLY TECH I enough bhase during slack. seasons.
B 0 Y B0 MA 35 ohma. eared. 728 Best. E-3, 313 Dawson St New York 59, N. V. 1 A partial answer to this is that you
3 BE . 0 en ' EP
@ 02 HY BA .5 ohm, cased 4.95 mMurray Hil 6.2650 . can accept any other servicing work

ANOTHER OUTSTANDING JOBBER
GREEN TELE-RADIG DT,

4712 Sutter Ave.
Brooklyn, N. Y.

HAS THE
SENSATIONAL NEW
470K 7
SCOPE KIT
IN STOCK!

GET INTO TV SERVICING

Send for free 24- pmu- itlystrated booklet which tells
you how suceessfil TV techuiclan.
‘America’s leadIng Tv servielng  sehool offers you a
sr«.-etnuzc.i |r||nug program t omlts non-essen-

& desklgn theory. You concentrate on txlio
& TV servicing only.  You pet profisstonal training
& experience right in our fully-equipped shops &
lahoratorics, Send for this Looklet today.  Write
Dept. R-53 No obllgation—no suleaman  will call.

Approved for Vetcraus

WESTERN TELEVISION INSTITUTE

341 W. 1Bth St. Los Angeles 15, Calif.

£ /;2 ;e.éi&f*bf electronic /eadmé/,‘a,/

e = -
insuline [
/ /l
/ “ / / Combo-Vee
/ 4 UHF-VHF| -
"\ ‘t‘_ 47\ ANTENNAS O ——
1 \‘ N Precision designed and ]
J, \ \\ field tested to provide ca .1"'? X
. . h the best TV reception {
r, i under any econdition. B'“d°°"
Y Insuline manufactures a ow-Fan
e _\ complete line of UHF and -
o - UHF-VHF combination .
Bow-Flec . Tri-Fan
! antennas and accessories. ’
Your copy of catalog Neo. T-752 UHF-VHF supplement is -
yours for the asking, Write Dep?, N.5 B
.
- - .
insuline corroranion of america l—

Sales
vancouver o

Excluslve Canadian
Toronto » Mantreal »

92

Winnipeg »

INSULINE BUILDING + 36-02 35th AVENUE * LONG ISLAND CITY, N_ Y,
West Coast Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calif.
Agents:

CANADIAN MARCON! COMPANY

Malitax s St. John's (Ntid.)
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that may come your way during the
slack season to help compensate for
the decreased business.

A third disadvantage is that an-
other shop may decide to specialize in
the same brand shortly after vou make
the same step. This will present a
definite problem, but it should not be
a hopeless one. If you are building up
your customer relations and cutting
down on inefficiency more than your
competitor is, you should come out on
top.

Closely allied to this disadvantage is
another: What if the manufacturer or
distributor should decide to do home
servicing? It might be very difficult
for vou to compete. However., you
might be able to compete successfully
on the basis of personalized service.

How to Get Started

Determine the market. Your first
job is to determine if the market for
vour specialized service is large enough
to give you sufficient business. Let's
say you are thinking of “X” brand TV.
Will it be worthwhile?

One rough way to approximate the
market is as follows: If the ratio of
the number of “X” TV sets in your
area to the total number of all TV
sets in vour area is equal to the ratio
of your service jobs to all the service
jobs in your area. then you could
maintain your present service volume
if you were to receive all the repair
work on that brand.

This is stated in the form of a pro-
portion:

RADIO & TELEVISION NEWS
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Pipes
© that

. grew

- without

petting

higger

Pcnci[-size pipes carry telephone messages and
television across conntry through the Bell Svstem’s
coaxial cable. Once, each pipe could carry 600 voices,
or one television program. Now it can carry 1800 voices,
or 600 voices plus a broadcust qualitytelevision program.

Yet the pipes aren’t any larger. They are being
macde into triple-duty voicewavs by new repeaters, new
terminal equipment and other transmission advances
developed by Bell Laboratories engineers.

The conversion cxpense is less than the cost of
laying extra coaxial cables. But it calls for highly re-
fined manufacturing procedures, made possible only by
close co-operation of Bell Laboratories and \Western
Electric, manufacturing unit of the Bell System.

In improving the coaxial cable system they created
more than 20 vears ago, engineers at Bell Telephone
Laboratories devised a new way to give America still
better telephone service, while the cost stavs low.

May, 1953

.4"" .

Cross-section of ccaxial cable. To triple capacity, Bell Laboratories and Western
Electric engineers had to make 1000 amplifiers work perfectly in tandem . . .
feed repeater power along the same cable that carries messages . . . put sig-
nals on and off the line at numerous cities along the route without distortion.

-~

Laboratories engineer tests new triple-duty coaxial system. It marks the first
time that telephone conversaticns and television can travel through the same
pipes at the same time. With a wider frequency band being transmitted, big
problem was to eliminate interfarence between the two types of signals.

BELL TELEPHONE
LABORATORIES

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

93
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CREATED FOR

MOBEL C-30

Model 2430: GOLD MEDAL TV Chassis

world's most powerful, most dependable TV

receiver. Custom-designed and custom-built 1o

provide the ultimate in sight, sound and value.

® Improved 630 type chassis.

® Advanced Cascode Standard turret tuner,
adaptable to UHF without tools.

® Full 4 M¢. bandwidth.

® Quick actlon keyed AGC <lrcuit.

® New, Hi-sweep auto-transtormer system.

® 5 Microvolt sensitivity.

® Phono-input circuit.

® For all picture tubes from 16” to 24”.

MOOEL 2430: with quality PM speaker, all

tubes less picture tube, universal picture ‘tube

mounting brackets. Equipped with audio tawe-

off to feed sound through external amplifier,

if desired $189.50

MOOEL 2431P: Same as 2430, (iess sound take-

off), but with true fidelity Push-Pull audio

amplifler $199.95

Model C-30: BLUE RIBBON TV Chassis

Custom designed, custom built, yet economical-

ly priced no higher than mass- pruduced models.

® Retains the outstanding characteristics of

RCA-630 ¢ircuitry, namely 4-stage, full bandwidth

picture If strip, and 3 stage FM sound section.

® Latest synch and sweep Circuits.

@ Advanced Cascode turret tuner adaptable to
UHF without tools.

® 5 Microvolt sensitivity.

® Permanent magnetic focuser.

® Double time constant AGC.

® 29 tubes {including 3 rectifiers).

® Phono-input jack (with front panel switch.)

® For all picture tubes from 16” to 24",

MODEL ©-30: With quality PM speaker and all

tubes {less ?lcture tube), completely wired,

aligned and tested $149.50
Wateh for announcement of new
Tech-Master chassis, Model 2439, fea-
turing fatest 90° deflection circuit
for picture tubes up to 30 inches.

At off lLeading Rodio Ports Distributors

TECH-MASTER rsooucrs o

443.445 BROADWAY, NEW YORK 13, N.°Y.
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“X” TV sels your jobs

;ﬂl TV sels

("X TV sets are included in “all”;
yvour jobs are included in “all jobs.”
Your jobs and all the jobs are com-
puted for the same period of time.}

Your chances of success are better if
the ratio of “X" TV sets to all TV sets
is greater then the ratio of vour jobs
to all the jobs. In other words. you
won't have to get all the “X" TV busi-
ness in order to maintain your present
volume.

But if the ratio of “X" TV sets to
all TV sets is less than the ratio of
vour jobs to all jobs. vou had better
select another brand for specializa-
tion. Perhaps you could specialize on
two brands. This would give you bene-
fits over general servicing. yet would
not be as advantagecous as having only
one brand with sufficient volume.

You can see that the smaller the
ratio of your jobs to all jobs. the
greater the possibility for specializa-
tion. Specialization will be worth in-
vestigating if you are doing, say, about

all jobs

| 10% or less of the servicing bhusiness

in your area.
Obviously. your investigation will
center on trving to determine the four

factors in the proportion. You will
have to find out how many “X" sets
there are in your locality, how many
sets of all kinds. how many service
jobs you do weekly (or monthly or
vearly), and the total of all service
jobs for the same period of time in the
same area.

The problem of determining the TV
ratio can be taken up with sales man-
agers of TV distributors or with a local
distributors' association. Get several
estimates and then view them in light
of your own knowledge. The more ac-
curate the figures, the better informed
you will be.

You can compile the number of serv-
ice jobs vou did during a certain
period. It may be diflicult to get fig-
ures on the total number of service
jobs performed in your servicing area
during the same period. Talking to
other shops or vour local servicing as-
sociation, if you have one. will often
help. Perhaps it will he necessary to
estimate the total number of jobs from
the number of technicians that were
employed in that area during that

| period of time.

Evaluaie the competition. This is
easier than determining the market.
Who else is specializing in “X'" brand

in yvour area? Is the manufacturer
or distributor doing home service
work? Is the service work on “X”

brand evenly divided among all shops?
If it is, or if vou have a lead, then you
have a fighting chance.

See the distributor. In addition to
helping vou determine the market, the
distributor’s personnel can help vou
with information on the manufactur-
er's and the distributor’s policies, parts
ordering. and servicing and alignment
techniques.

You may find that the distributor
will be glad to hear of a reputable

www americanradiohistorv. com

OR 274-N TRANSMITTERS -

Brand new

PRI

Hrand new.
Less LUbes. .
cs.  With tuhes
\"'Ilh tubes.’

dapy  Sba~
.Lv

o obw-;

l.os8 “tu be

Less dyna-

BC- o nu 274.N Modulator.
motor.  Execl, €O
rACK FOR DUAL TRANSMITTER {2

e -N}  2.9%
. RACK FOR DUAL TRANSMITTER ARC-5. 3.95
N TRIPLE RECEIVER RACK 5.00
({f]l ouAL RECEIVER CONTROL BOX. BC-198,
% A e S 2.95
J} nc-uzn ANTENNA RELAY with 50
mfd. comlenser. Excel. cond..... 3.95
Q), COMMAND RECEIVER FLEX CABLE.
o 9.12 Ft. 2.9s
‘,0 12 v. Cl)\MMAND RECEIVER DYNAMO-
¥ ]
« COMPLE‘I’E AIHCRAFT INSTALLATION
AVAILABLE srass s PR,

y
Qg‘scn 522 VHF TRANSM(TTER: 100:156 MC.
tuhes. CONA. v v v ms e cn oo aas
lscn ©522 VHF RECEIVER:
ood cond {
"4 FT. ANTEWNA BALLOON: Frand new in can.sl 9-\

e LN
2,95

]oTHoRDnuson SWINGING CHOKE: 4:24 henrVs

[} 300 ma. New ......... . ca0naans .. %4.95 "
. e COLUmMBIA 15 LB. -~
(] . gu'prl!! Package SI 95 "
§). ® Sensational buv

..‘us-as LO-!MP HEADSET: Uscd cond Cneckod "

[ R
[

METERS Special This Month!
Ttl. Weston
2" Rd.

o Westnn
ma. 2* Rd. Triplctt
E d

B amh KF 2% R Westinghouse .

\}.xu 13, VIIF XCEIVIR Freq. 420 me. same as ADS ml'
-‘ oxcept 12 V. mvstem omplete with 12 V. dvna-
[} motor.  All tuhes. ete. Exce! el -$29.50 S’
*PROP_ PITCH MOYOR 24 vDE Input. llkn ilcw »
) ONLY Lol g § sl suals a1 517.95.
[] ARINE EQUIPMENT el)
§.§ coLumera's "NEWEST HI.POWERED 1953 ma- Q)
. RINE TRANSMITTER. Puls out max. power )
it Wowed hy ¥.C,C.  Containa all_latest im- '&'
(8 provemenis & mects newest F.C.C. speca.
»
-l‘ Specify whether 12 or 24 V., freguency dde- ¥
\ slred. and positive or neratlve ground. Full )’
le Do-dav. unennditlonal guirantee, Pre-tuned, [
-‘-. ready to install $349.50 oh
\ BC.223 25 W TransmiTTER & AR8 RE- [T
. CEIVER: FPor 24 v, iust. heceiver covers NIl
M bencon. standard. and hreast nnrlm- frequen-
[} eies ang amatoue hands. This combho makes '.
b A the finest LOW-COST marine installation on v
i) lu- mnrkm (‘c-mplclr rherlwd out. ready
[\ The whole e $185.00 "
b pu'1 To0F Makes ARl RUCEIVER onie of ihe .
U best -ndio compass units “made. With con. gy
Q. version dope. Used cond. ........%32.50 My
o JEFFERSON TRAVIS MARINE s W. RADIO- i
] TELEPHONE: Made hy Emerson Radin Corh. @iy
‘- 2-chaanel, vetal controlled  recelver & )
o transmitter 'F B. for small hoats with & V 3
U aystem or sall hoat. Wil run 4R hrs Wi
te standarg BV. ear batte Complete Mtn LM
1‘ t1hes. |n-ur||r|inn- hut  less l‘rvnlnl! md o
4 hattery.  NEW 3 879 ]
. c;zvnnu_s FoR naov: Specify freq. Set ot M
< 4 needed.  Per Set .$22.50 R
N APN- a LnnAN SET. For PP.1 ladar. cﬂmpll‘ls 'Q
5.0
e
AN orders F.0.B. Los Angeles. 2565 deposit required. UM
‘1‘ All ftems subject to prior sale, \‘
le COLUMBIA ELECTRONIC SALES te
‘i 522 South San Pedrs St. Los Angeles 13, Calif."ly
- twmt Wl om el s
e R S T TS TS T T e i..‘.'.-
;g
(E ﬁ“‘ v
LPHIA **-N

U HF ﬂ AERIALS

UHF-3A — CHANNELS 14 1o 48 Your Cost

UHF-38 — CHANNELS 27 o 62 $3 95

UHF.3C — CHANNELS 47 to 83
@ 8 Aluminum Elements @ Sturdy Alumi-
num Cross Arm for long life @ Quick, con-
venient U Clamp Mast Mounting @ COM.

PLETELY PRE-ASSEMBLED.

LMO RADIO CO.

\609 ARCH ST. & 6205 MARKET ST.
Philadelphia, Pg.

6th & ORANGE $TS. * Wilmington, Del.
4401 VENTNOR AVE. * Atlontic City, N. J,
1133 HADDON AVE. * Comden, N. J.
317 Pork Heights Avenue * Salisbury, md
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shop which will specialize in his prod-
uct. He may refer you to set owners
who phone requesting the name of a
shop expert on that brand.

Become fuctory authorized. While
talking to the distributor. you can ask
him how to become a factory author-
ized service agency for “X' TV. Being
one will increase the punch in your
advertising. It will impress custom-
ers to have decals and signs in vour
shop stating yvou are a factory author-
ized service agency.

1f vou have attended the manufac-
turer’s service meetings. be sure to ask
for a certificate stating that vou have
received his "factory training.” People
outside of the TV servicing business
instinctively feel that the certificate
represents a great deal of training.

Advertise correctly. If vou have a
fairly extensive advertising program,
vou probably will not want to switch
overnight to a specialty appeal. It
may be best to advertise vour special-
1zation in the classified section of the
telephone directory first. Be sure to
become factory authorized, as pointed
out before, so that vou won't have any
trouble being listed under the manu-
facturer's name in addition to vour
own firm name.

Later, other advertising can be
switched to this appeal. You might
find you can get enough effective ad-
vertising from the distributor's and
set owners' recommendations.

Use common sense. It is well to |

Don’t turn down

rir

wade in gradually.
other work until vou have all the *3
sets that vou can handle. As they in-
crease, you can cut down on the other
types. But don’t be too slow or some
other shop may recognize the poten-
tialities and beat you to it.

To specialize or not to specialize.
like many other prohlems, involves a
management decision. The decision
shoutld be based on as many relevant
facts as you can obtain, viewed in the
light of your experience and the ex-
perience of other firms in the same
business-—-plus an imagination to see
the possibilities in something a little
different.

TEGH-MASTER
@“gtom JDK"S

PSS, BuD — rREMCH T/
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HIGH FIDELITY

TV RECEIVERS
and

AUDIO AMPLIFIERS

Designed for the Discriminating Video and Audiophile

Model 630D: Deluxe 630-Type Circuit...World’s Finest TV Kit.

All components used are best available. Rigid
factory test standards assure years of trouble-
free performance. Special Tech-Master sche-
matic and pictorial diagrams guide every move.

* Advanced cascode TURRET TUNER adaptable
to UHF without tools.

® Keyed AGC circuit.

® Full 4 Mec. bandwidth.

® 'Hi-Sweep® voitage multiptier system.

# 3-stage synch amplifier.

® 2-stage video amplifier.

® For all picture tubes, from 16” to 24”.
MODEL 630D-24 (Deluxe). All principal com.-
ponents mounted. Complete with all compo-
nents, picture tube mtg. brackets, speaker and
all tubes, (less kine, wire and solder). $159.50

Model 5116: universal AC/DC TV Kit. High quality TV at Low Cost.

® Advanced 12 channel Turret Tuner adapt-
able to UHF without tools.

® Latest hi-gain stagger-tuned IF system.

® Maximum signal amplification, even in
fringe areas.

e New AGC system.

® For 14” and 17” rectangular plcture tubes.

MDOEL 5116: Complete with set of 16 circuit
tested tubes, hardware, instructions and pic-
ture tube mounting brackets. {Less Kine, wire
and solder) -$99,95

Model TM-15A: uL* Williamson-Type Amplifier Kit.

Features a specially wound ALTEC LANSING
Peerless audio output transformer. Kit fur.
nished complete with punched chassis, trans-
formers, tubes, all components and detailed
wiring instructions.

Power OQutput. 15 watts undistorted

Output Impedance. 4-8-16 ohms

input Impedance. . High ... for crystal

pickups, luners pre amps, etc.

Input Voltage. S (for 15W out)
Intermodulation and Harmomc D|stort|on

25% at 2W .45% at SW

Hum and Noise Level: 70 db below rated output
Feedback 20 db
Response 5 Watts 8 cps to 80,000 cps *+ 1 db
10 Watts 12 cps to 56,000 cps = 1 db
Tube Complement 2 65N7, 2 5881, 1 5v46
Power Requirements: 117 V., 50-60 cyc., 120 w
Dimensions. 9”7 x 127 x 6% ”
Net Price (Kit of parts).. $49.95
DELUXE PRE-AMPLIFIER KIT, Model TMD-154,
completely factory assembled all major com-
ponents mounted in place on chassis, ready
to wire .$59.

*Uitra linear opera(ion through use of screen-tapped primary output transformet,

Model TM-15P: Four Channel Pre-amplifier Kit.

Complete with punched chassis, all compo-
nents, tubes, cabinet, and detailed instruc-
tions.
4 Input channels

1—Low level-high gain...3—Hi.impedance
Base and Treble Frequency controls:

+ 15 db boost or attenuation at 20 cycles
and 20 KC
EQUALIZATION CONTROL

PLSION  URNOVER ROLLOF L

- pS.. ..none-fla

2 500 Cps. none-flat{ foF 78 RPM
c! 400 Cps.. 12 db at 10 KC for

33t and 45 RPM

ﬁt@&v gr

TM-15P

Sold by all Leading Radio Parts Distributors

443-445 BROADWAY,

www.americanradiohistorv.com

Yube Complement 1—12AX7, 1—12aU7
Power Requirement (from main amplifier}

125 volts DC at 6 ma, 6.3 volts at 600 ma
Dimensions 10%" x 4” x 4"
Net Price (Kit of parts) $19.95
DELUXE PRE-AMPLIFIER KIT, Model TMD-15P,
completely factory assembled, all major com-
ponents mounted in place on chassis, ready
to wire $29.95

Detailed Literature Upon Request

TECH-MASTER PRODUCTS CO.

NEW YORK 13, NEW YGRK
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If You Want Faster, Easier Installations at Lowest Cost—
BUY from NATIONAL ELECTRONICS—COUNTRY'S LEADING TV SPECIALIST

NEW SUPER FRINGE DIRECTRONIC

@ 24 Hi-Tensit
Aluminum Elee
ments

e New High Gain

« No Mglors

¢ Clearer Snarper
Pictures

» Electranlcally
Beamed in  All
Directions

e Ncw low-loss
Tubular Tri-X
Cable

s Eliminales
Ghosts Inter-
ference

o N ew Six-Posi-
tion Beam S5ec-
tector

New Improved H
Gain Super Fringe
Direetronic  Aotor-
less offers Bensa-
t¥anal ild‘\'nnlilﬂes
Qver motorized an-
5 X '“$26 Q5  leunas—icss insial.
: . Iation costless ull-
keep., The new 2d-

element Direetrnnle is heamed to any leansmitto
fringe range hy new G-pasltinn trirgetronle Beam Selector.

Model
shown

loeated at recelver. Twenty-four elements. g
multi-purpose retlegctors. provide nign eain dlree-
tlol e newly developed low-loss Tri-X

anle minimizes attenuatlon of siynal—permits longer
tronsmission lines. New transmitlers are coming on
the alr In all_direetlons—the Super Fringe Nirectronic
js the most efficlent. leasi expensive. TV Antenna made
for *‘round the compass™ reception today. Serviceman’s

kit eont hi-tensil aluminum elements. ineluding
G orefe Dire: nic G-position switch. 100 ft. Tuhu-
lar Tri-X twhed stacking Lars. Unlversal U.Clamps.

SAVE WITH ROCKET 35 FOOT MAST KITS

Economy mast kit eonlains 3-10’ seamless TIRI-COATED
114" OD masts. ong 5° mast, 300 feet of G/20 tralvan-
tzed steel guy wire, and evervthing else necded ineluding

v rings, mast connectlors. dnsUlators. cable clamps.

Bu¥ hooks, nnd swivel mounting hase.
35K -
ik . $15.95 2k, . $11.95

LOWEST PRICES ON ANTENNA ACCESSORIES

Maat Stee! (Dunleoated 5’ erimbed) 1V ® 0.D. $1.05
Mast Steel (Duaicoated 1071 1Y~ O.D. 1.

Mast Connectars for 1V4” 0.0, Mast 59
Chimney Mount Complete with Straps 1.19
Téak ool Saddle {wlll take up to 114" O 1.59
Lizhining Arrestor-TV 69
Galvanized Steel Guy Wire—8/20 Vac (t
Rocket  Twin-lLead—7 /28  Stranded 2c ft
Magt Stant-off Tusulators—1 - 10
Screw Type Stand-OIf Insulators—3"” .03

NEW ROCKET 3 CHANNEL YAGIS

In many nareas there
is a rcal meed for
high wain Yagls cov-
gring 3 :mljacent chaa.
5 For Ucse re-
quirements  we offer
these sensational nNew
Rocket TRI-CIIANNEL YAGIS coverin

# Chauncls 2 to
1 In many cases only a high galn

Yagl type will

produce  salisfactor jclures—and hese areas we
-ecommenil our tri-ehnnnel  Yagl arrays as the most
econvmleal aml_ satlsfoetory TV antenna tyvpe on Lhe

market today. FEach array provides 1 reflectar. 1 folded
3 directors. desiyned for top sensltlvity on
. Offers siniple-io-install julek-
=unlversal U-clamjis for masts up o 114

Minlel CY-234 $R8.50 i

Model CY-318 8.50 Ia

Model CY-156 8.50 Fa

Model CY 7-9 4,95 Fa

Model (Y 9-11 4.95 |a

Model €Y 1101 4.95 Ea

Note: Maodel numbers Indicate channels covered.
NEW HIGH GAIN UHF YAGI

Gout UHUF reeceptinn  in  fringe =

areas n o w assured with new s -

Hocket liroad bhand UHF Yagis. € e & —d

Compact. easy 1o stack for all S

the gain required anywhere .

Three models caver all UNF P = °

channels, Rockel UNF Yagis

completely pre-axsem

simply tighton mast clamp. Serv.

leeman’s array Inclules (wo re.

flectors. 2 dipoles. 4 dircetors and Universal mast elamp.
-Ch. 14 thru 18

are «
you

I“ "7

Mode! UNF-3A

Model UHF-31i—Ch. 27 thru 682

Model UHF-3C—Ch. 47 thru B3
Slngle : .8 $4.25 ¢a.
Lots of 8......... g L 3.75 ea.
Aitched stacking bars—V4 wave. .75 pr.

HI-GAIN SINGLE CHANNEL YAGIS

5 element—Cn. 2. 3, 4 $7.95 Ch. 5 or 6...36.95
Ch. 7.13 $3.95

WRITE FOR NEwW CATALOG
New ltems—Lowest Prices—Best Selection

ALL PRICES F.0.B. CLEVELAND. OHIO
Do not remit more than complete purchase price.
shipping charges on receipt of goods. 259, depaosit on
all C.0.0. orders. please, Money.back guarantee. Prices
Subject to Change Without Notice.

National Electronics

OF CLEVELAND

THE HOUSE OF TV VALUES
105 Delco Building Cleveland 3, Ohio

the latest ssue of o

FREE . g ELECTRONIES |

ld
NOTES”. 1t presents 7 s

IMPORTANT FACTS EVERY
SERVICEMAN MUST KNOW avou

"UHF

Vital Serviceman’s information regarding
Lustallation, Reception, Couverting exist-
ing Sets, Tuners, etc.

+FRINGE AREA

RECEPTION

How to get best results at lower
costs, improve performance, AND—
OTHER IMPORTANT SUBJECTS

Get this special FREE copy, or for regular sub-
scription to “TV and Electronics Notes™ send 50c.

r=== RUSH THIS COUPON NOW mmw g
1 TRANSVISION, INC., NEW ROCHELLE, N. Y. Dot RN

I O Send FREE, the latest issue of TV and Elec- 1
1 tronics Notes” on UHF, Fringe Area Recep.e1c

§ O Enclosed find 50c for regular subscription.

Name

State
LE L L X T T X ¥ ¥ X 1§ 1 2 N _J 2 2 J

96
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ROUND, SQUARE, KEY and “*D”
OPENINGS QUICKLY MADE

with Greenlee
Radio Chassis Punches

) Save hours of hard, tedious
/ work . . . cut accurate holes

K in chassis for sockets, plugs.
" controls, meters, panel
/ 1*\ lights. etc. with GREENLEE
F",\'—-QiUPunches. In 1-1/2 minutes
. or less make a smooth hole

in metal. bakelite or hard

rubber up to 1/16” thick. Easy to operate . . .
simply turn with ordinary wrench. Wide range

of sizes. Write for details. Greenlee Tool
Co.. 1885 Columbia Avenue, Rockford, 1ll.

i -
GREENLEE
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DX-ING WITH THE
ADMIRAL TV MODEL 19B1

By GEORGE R. ANGLADO

ELEVISION DX has become a mew
nd  exeiting liobby among TV sel

owners. The monthg of January, June,
July, and December are the best times
for trapping the skip signals, however,
reporta show that signals have been re-
ceived during the other months 100.

Our recently-purchased 19533 Admiral
reeciver has been doing a good job of
bringing in stations within a 300-mile
radins, however, after reading reports
on 1000 and more mile reception, we
figured mavbe something could be done
to the set 1o enable it to get into this
long-distance reception bracket.

Upon looking ever the schematie for
this receiver, we saw the possibility of
revamping the eirenit ~lightly 1o provide
more gain for the long-distance s1ations
we hoped to log.

These selz are equipped with a “DX
Range Finder” eontrol. The pesitions
on the eontrol are marked from 0 1o
300, the 300 position being used for DX
recepli With thi~ control ¢l in the
300 position, and nsing a bhooster with
i push-pull 6J6 and rotatable vagi, we
were not able to exceed the 300 mile
radins.

After examining the
finallv pulled the chassis
inet, hooked up the i
ple of re=istors, and we
se1 really performed.  Not only did we
hit 1hie 1000 mile bracket—but farther
arcund 1200 or 1500 miles.  The sta-
tion logged was KRON-TV, Channel 4 in

schemiitic we
from the euab-
ol ount a ¢«
to work., The

San F iseco—this from Biloxi, Miss.
The miracle enabling us to pick up this
station was the addition of three re-

sistors!
Sounds too simple to be vne? Sure,
1953 ~et= ave a lot better on the whole
55
than the 1932 The manufaciurers

e,
are eatering to the fringe area nsers in
their Liter models v they can still be

n experimenter won't let
up until it is improved, whether or not
it means tearing the chassis apart and
rebuilding it or buving two sets and
using them both on the =ame chassis.

Although we didn’t tear up the set,
here are the simple changes that im-
proved the long-range reception.

First, find test point “T* which is a
sorketl loeated on the chassis.  Using a
100.000 ohm rezistor, insert one end in
the test point T socker hole and
zround the other end 10 the chassis, A
zood wav 1o heep the resistor lead in
the socket hole is 10 ~older it to a banana
tvpe plug or to an old 1ube socket pin.
Caution: 1f vou live in a strong signal
aven. the addition of this resistor will
canse the picture to tear. One means
of overcoming this is 1o wire a loggle
switeh on the back of the set with one
lead going 10 the lare end of the re-
sistor that goee 1o gronnd and the other
lead of the switch going to ground. In
this wav the resistor ean be ent in or ont
of the cirenit.

The secoml change involves nmsolder-
ing andd taking ont the two ratio detector
resistors whoee values are 10,000 ohms
and veplacing them with two 30,000
ohm resistors,  This change improves
detector aetion and gives greater sonnd
ounipul.

Good DX-ing!

improved.

—50—
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| = TERS

A NEW CBS-HYTRON CTS-RATED* TUBE

*CTS-RATED: Rated for Continuous Television Service. In TV receivers,
five tubes work . . . like transmitting tubes . . . herd! Account for almost
90% of vour replacements. You know them: rectifiers, deflection amplifiers,
damper diode. Larger-screen sets aggravate this problem. CBS-Hytron
recognizes your need for huskier tubes for these sockets. Brand new
designs, not just improved tubes. CTS-Rated 5AW4 . . . another
CBS-Hytron first . . . is your answer for the low-voltage rectifier
socket. It is CTS-Rated: (1) For heavier average (250 ma. max.
d-c) and peak (750 ma. max. d-¢) currents, (2) With big safety
margins at these currents. You can depend upon the 5AW4 for
continuous, trouble-free service. Yes, more CBS-Hytron
CTS-Rated tubes are coming. Watch for them.

MECHANI
PLATE — Note fol
struction. Each pld
formed into two ¢
B [[s5 1 YT R " 1 ing the filament. Unifo
plate spacing and un
performance avoid

T filament, plate . .. and'
i size radiating fins and
i ' i surfaces between forme
i 3 | dissipate heat faster. §
J 1 ture is rigidly suppert
i 'l points.
- A T FILAMENT — Massive

20-watt filament offer
serve of emission. Cuts
to ionization attack g

NEW HEAVY-DUTY WORK HORSE sion.' :ru:smi":lg-
CUTS 5U4G CALL-BACKS i L

stresses on fila

ing SAW4 in
MApDE 1§ U.S A" filament arg

formed ¢

Worried about slumping TV set performance, be- I mn ‘ minimiz
cause of heavily loaded 5U4G’s? Forget it. Use new l I] |
CBS-Hytron CTS-Rated* 5AW4. A replacement for k3

the 5U4G, the SAW4 recaptures . . . and keeps . . .
that new-set sparkle. Maintains full voltage, despite
heavy load. Minimizes burn-outs. Avoids filament
shorts while testing chassis on side. Loafs on tough
jobs. Gives long, long, trouble-free life. The 5AW4
will cut your call-backs. Boost your profits. See it . . .

i H New (XN ) Free DECAL et ou give your old set
buy it . . . soon. At your CBS-Hytron jobber’s.

sells for you! Sells your magic ”[W'S’[;
tPotent opplied for ability to recapture new-set l

sparkle, Let this decal pull S' PAR '(

COMPLETE 5AW4 DATA FREE customers to yvou. Get it from

Sce your CBS-Hytron jobber. Or write direct today. sj'our CBS-Hytron jobber to-
ay.

TiLIvIsIEN
asd BADID TUSKS

Manufacturers of
Receiving Tubes Since 1921

RECEIVING ... TRANSMITTING ... SPECIAL

Moy, 1953 9?7
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ont JORALEMON s¥

The only complete line of cor-
rective television aids de-
signed for your televiewing
pleasure. Laboratory engi-
neered and tested to the point
of absolute perfection. When
servicing requirements call for
! UHF or VHF antennas, TVI cor-
\ rection, antenna switching,
matching, receiver coupling,
filtering or trapping . . . think
of ... insist on TELEMATIC!
~ UNCONDITIONALLY
// GUARANTEED!

Regenerative Circuit
(Continuved from page 49)

ing L. This. in conjunction with the
fixed condenser C. gives suflicient sta-
tion separation for satisfactory tun-
ing of the short-wave bands. If more
bandspread is desired, this can be
achieved by connecting a small vari-
able condenser of about 30 aufd. in
parallel with C..

The coils were wound on old octal
tube bases. This permitted the least
modification of the broadcast receiver
chassis used as a base. Of course, the
constructor who is starting out with
a new, blank chassis and all new
parts could substitute a different
socket and other coil forms, although
the coil data would have to be re-
calculated for the different form
diameter used. The diameter of an
octal tube base is slightly over 13j¢”

All the coils are closewound. and
with the specified number of turns,
the amateur bands will fall approxi-
mately in the middle of the tuning
range. L. should be wound rather
loosely so that its spacing from L, can
be adjusted for best performance.
Once the optinium spacing has been
found, the whole coil should be coated
with radio cement or coil dope. If

| 5/40 Litz wire is not readily avail-

able for the coils. #26 enameled or
Formuvar wire can be used.

L, and L. should be wound in the
same direction and the relative polari-
ty of the connections should be ob-
served., This is the familiar precau-
tion with regenerative sets, for, as is
well known, if the polarity of the
connections or induced voltages is
wrong, the feedback will be degenera-
tive and the set will not work. While
this is an important matter its han-
dling turns out to be very simple.

30—

““Ha! Limit the
height of TV masts,
will they. . .."”

98
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

TIME PAYMENT PLAN

NO INTEREST!!

Superior's New
Model 770

Model 770 is an accu.
rate pocket-size v_0.M.
Musures only 3%"x
575" %2'4".

NO CARRYING CHARGES!!

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW

VOLT-OHM
MILLIAMMETER

Sensitivity—1000 ohms per volt

Uses larest design 2% ageurate 1 MIL Ty Arsonval type
meler. ® Same zero adjustinelt holds for hoth rosis-
anee range It is nat ner vy to readinst when
switehing from one 1esistance range 10 another. Thli
an mi rtall-. time-saving feamre never hefore i
cludl t a V..M. in this price range. ® Tlon<ed ir
'or n-rﬂl malded case, o |ieantiful black ereho
Dh-prexzed lette fillevl with permanent white,
1ohi-life towelth constant us
SPECIFICATIONS
6 A.C. VOLTAGE HAN
15

6 D.C. VOLTAGE RANGES

4 0. C CURRENT RANGES
- 1.5 Ma, ?*nAmDs
2 RESISTANCE RANGE

0-500 nlvnq 1 \n hm

$ The Model 770 comes complete

P m I
Insures

Volts.

v TUBE TESTER
Model TV-11

Onperates on

oak caulnet comgplele with
portable cover

105- 130 VnII$
60 Cycles A.C. Hand-rubbed

¢ (ises the new self-cleaning l.ever
Action Swiiches for individual ele-
ment testlng. Recause all eiements
are nuwhereil aceording to pin nun
her in the IIMA base numbering sy«
tem, the user can Instantly identify
which element I8 under test. "Inbes
having tapped fllaments and tubes
with fillaments terminating in nore
than one pin are truly tested with
the Maodel TV-11 as any of the pins

ay be placed in the neutral posi-
tion when necessary. ® Uses no
comhination type sockets. Instead
individual sockets are used tor each
tvpe ot tube. Thus it is impossible
to damiage a tube by inserting It in
the wrong socker. e Free-moving
built-in roll ehart provides complete
dara for ail tubes. s [Phono jack
n front panel tor plugging in either
phones ar external amplitier detects

ierophonie tnhes or noise due 10
fanhy etemnents and !00se external
connections

50

NET

Superior's New
Model 670-A

Cowes nonsed in rugged,
crackle.finished steel cab.
inet complete with test
leads and operating in-
slrucllons Size 6%, "x9%;"
X1,

28"

with self-contained batteries, test
leads and all operating instruc-
tions.
A COMBINATION VOLT-OHM MIL-
LIAMMETER PLUS CAPACITY RE-

ACTANCE INDUCTANCE AND DEC-

IBEL MEASUREMENTS
SPECIFICATIONS:

D.C. VOLTS: 0 to 7.6/15/75/150/760/1.600,
T.600 Volts.

A.C. VOLTS: 0 to 15/30 150/300/1,500
3,000 Volis

QUTPUT VOLTS: 0 to 15/30/150,/300/1,500
1000 Volis

DC CURR(NT ? to 1.5/156/150 Ma. 0 to

peres
RESISTANCE O 1o
to 10 Megohms

1,000/100,000 Ohms 0

CAPACITY: 001 tao 1 Mfd. 1 to 50 Mid.
Quality test for electrolytics)

REACTANCE: 4t to 2.500 Ohms. 2.500 Ohms
to 2.5 Megohms

INDUCTANCE: .15 to 7 llenries 7 to 7,000
llemries

DECIBELS: —6 to +18 414 to +38 +31 Lo
+58

ADDED FEATURE:
The Model 670-A includes o
special GOOD-BAD scale for
checking the quality af elec-
trolytic condensers at a test
potential of 150 Volts.

Superior's Model 660-A—A NEW A.C. OPERATED

Superior’s New

TV BAR

THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!!

GENERATOR

TV Bar Generator comes com-
plete with shiclded leads and
detailed aperating msIruC-
tions

£499"

CONNECTS DIRECT
TO ANTENNA POST

NO CONNECTION
INSIDE RECEIVER

Features.—Can be used
when no stations are on the
air. * Frovides linear pat-
terns 1o adjust vertical and
horizontal linearity e I'tro-
vides vertical and horizon-
tul sweep signals e Pro-
vides signal for testing
video amplifiers.

NEW TIME PAYMENT PLAN

ORDER BLANK

l ]
MOSS ELECTRONIC DISTRIBUTING CO., INC. }
| Dept. B-56, 38 Murray Strect, New York 7, N. Y.
| case ~end me the ur [§ i 1 am e ]
seeder and agice to pay ¥ halance ag s
. | e mo canying interest or any other char ) |
Provides Complete Coveroge for mems when due, It is Diithe tderstiml 1hat sh I
A.M.—F.M. and TV Alignment the npald halanee shall hweome imm
9 ' 3 MODEL 770 8 2 '
Generates Radlo Frequeneles from 100 l $2.90 down paymer Balance §2.00 I¥ -
ies to 60 Megacyveles on funda- MODEL TV-11I Toral I'riee $17,50 |
nl and from ¢ ezacycles o 22 I £l I down bayment. Balam & monthly for £ spnths
Mezacve F{ul harm A I MODEL 670-A Total I'rice $28.40 I
oo A e $7.40 down payment. Ralance £3.7h monthly for & month;
se of
Sy o :{,n"”{"f!!?‘j"‘;'m‘fm‘m | TELEVISION BAR GENERATOR rorai I'rice §39.95
by the internal audio oschilator. e I Balanee & tnenthisgforgPhnionth) I
Bullt in 400 cvele sine wave audio os O MDDEL 660-A Total I'rice $12.93
Sliat 1 to modulate F 1] I $12.95 down payment. Halance ¥5.)0 monthly for 6 wonths. }
as d parmeni
N : y I £hip C.O.D. for the down payment i
e . F. A
i Nk a
an I '
on ofTe - | Sienature |
L o = I
¢ Tubes used: 1-6BEE as R. F, Oscif- (074N hizh stalilhy. o EAmS,
:ﬂzf. o'"é'ﬁ't"""x_é'ﬂ'é“ﬁ" 1 GBES a; Circuit r onduc I l
\udio Osciliater, eonnected high-mu triode is used a
A roThectiaet. . s an audlo asclllator In a high-C Colplts | Address |
complete with coaxial Clrcutt. The ocutput fover 1 Vo s near-
cable tesl tead and in- NET Iy pure sinc wave. e Atllenuntor: A 3 ] . i )
structions . NET $1ep ladder type of attenuator Is used Cly Zon State i
1

—en e e e - o s S S e e e —

May, 1953
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SENSITROL RELAY

WESTON SENSITROL. coll sensitivity only 10 miero-
atnPs! Bulll llke meter. At 10ua. needle swings over
Into permanent Magne. which gribs It o close con-
ety rated | ampere. Perfectly damped; vibration will
not eclose econtacts.  Hullt-in® reset relay unlatches
contacts when 12 .0 24 volts AC or DC Is momentarlly
applied 1o reset leads. The Scensitrol works dlrectl
from photocells. thermocouples. or any source of min-
ute current. No elecironic ampliner necded? 312 95
A 809,50 preclsion device for only........ .

SENSITIVE POLARIZED RELAY

This Is the device that the services use 10 replace
selsyns. Now offered 10 the bublle for the first time!
Si'/IVT. both contacts Bormally oben. The POLAIUTY
of an abplied 1 VDC. 5 MA current delermines which
contael closes. Use for micro-positioning. remote con-
Irol. model control. ete. Our free data sheet shows
you just how 10 use It. In_meial hox with two 36 95
other heavier duty relave, NEW, slIBhtly dirty, .
(Shippin Ibs.}

SUPER SENSITIVE RELAY BK-7-B

Single pole. double throw, Coil 4000 ohnis. Sonai-
tivity accurately adjustapte on callbrated scale. At 5
on scale senslflvity is 14 milliamp (1 milliwatt. 2
valts) ang from 5 to 40 on scale the sensitiviiy de.
crenses linearly to 1.3 ma (9 milliwatts. 8 volts).
Thausands of uses: tci ing. 4 or
capacity ohernted or thermoecouple opcrated
~equence elreuits. ete.  Fully encased, 1

welzht., 4

circuits.

“x3R%

114" deep. Welrht. 4 oz, With hinTed contact-inspees

tion door andd screwdeiver aditstahie siatinnary ¢on-

1acts. . . .Brand New, Only $1.95 each, 10 for $17.50
(Shippinz Weizht. each, 1 1h.)

A SENSITIVE RELAY!

Closes at 4 10 8 ma. (Extra set of SP/ST €ontacts for
aditlilonal aequence, elose at .5 ma.' Coil 6UOY ohims
Sensitlvity ensily allered by hending limit arm or
changzing spring. Only 114" x 214&% x 1537 nverall.
liozens of applieations. and nffered at a “‘steck up™
price. Removed from elean Nuulllmem

ONLY 98¢ cach, 3 for $2.75
Boxed. $1.69

LOOKING FOR OIL FILLED CONDENSERS?
Send for our list of condenser bargains

12 CHANNEL T-V TUNER

Compicte front end. famous make “"Silver Cirele.’*
Furnished with oritlnal factory Instructions. less
uhes. Nozens of uses: recchvers. converters. ete. The
TV pargain of the vear for imllders, amateurs. stu.
dents.  These are factory rejecied for minor ss 00
damage. .. .. NLY 51.95 sach. 3 for .
(Shipping Welght. cach. 3 1bs.)

6.9.1 MC Command Recciver. EXCELLENT, with
tubces %56.95

recondltioned. llke new

27aN FLUG. 7.pfong male plug 10 Nt hack of conrmanid
revis, and xmtrs. This 1% the same Blug 08 wsed in the
rack NEW. ench 21c¢ five f(or 51.00
Local Control Adapter Parts for 274N or AHC-3 revr
Exact pol. =4t winous. eiched Plate, atla 1rsiric

tinn gnta, Ready o mount. ..

SPLINE TUNING KNOB. ... IR 79¢
0-1 DC MILLIAMMETER

A hard:to-get meter at a hard-to-beal price. These are

unuscd 24" aviation tvbe meters whileh we have

modifiet for general use. ineluding new white scale

plate with large, casy to read cal hration. $4 50
ONLY .

ATTENTION, TELETYPE USERS

we buy and sell teletype equipment. Tell us
what you want of what you've got, or hotn.

ANTENNA MAST SECTIONS, MS-49, 50, 51, 52, 39;;
55. New. orlginal packing. . . .. ... .. . .Each

PRECISION CALIBRATED TUNER

fuild a Q-meter or an audlo osciltator. a signal gen-
erator, a VFO. an ultra-stable receiver. or . . you
name 1t! Lab-standart aecuraey and resctabllity. 3
pang condenser assembly with 47 precialon dial etched
1.5+ me In nds plus & referenee &cale. rian-
guiar plasibe habrline Indicator: 50: 1 ratio drive as-
semnl¥. all gears spring-loaded dauble-section.  flas
tuning lock. _ Plates are iwo singfle spaced 250 tuf.
and one double-spaced 260 uuf section. Use doulle
=paced section 1o ellminate drift. $4 95
iShinning Welght. 6 18 ). ... vvi e ONLY *

BROADCAST BAND & AERO

MN.26.C Remote Controlled navigational di-
rection finder and communicatlons recelver.
Manual DF in any one of three freq. bands,
150 to 1500 KC. 24 V. Sclf-contained dyna-
motor supply. Complete Installation, including
receiver, control hox, loop, azimuth controi,
Left-Right Indicator, pilugs, loop transmis-
sion line, and flex. shafts,

BRAND NEW, ORIG. PACK . . ., .. 369150
(Shipping Wt. 75 lhs. ExPress Collect.)

SUPER HI.FI HEADSET BUYS

1. Uses annular grooved plastic fibre conpes with
voice eoils as in speakers. atd padiled chamols car
muffs to ohtaln spacing for eorrect acoustical load.
Gives finest muslc reproductlon. flat far heyond uiper
and lower Hmlis of suditory percvptlon. Pair in serles
has measured Hnpedance of 600 ohyms at 1000 exvcles.
ontained with  bullt-in  hizh  quality transformers.
Checked out with freshiy taundered ear pads. . .%7.95
2. FOR AUDIOPHILES ONLY, Same general deserin-
tlon as above excent that these are Made hy Amerien’s
leaging hi-fi hemiset manufacturer. and currently net
for 245.00 the Lair! Each sct comes (0 vou with re.
sponse curves for each Phone. as indlvidually eall-
brated in our own Jab. Satisfaction guaran- $1

teei. Complete, boxod, .. ... v 0

tShipping welzht.

6 V VIBRATOR KiT.

Vibratlor plus non-svne trans-

former. two outputs: 00 VCOT. 145 ma for plies:
ll::;nv rnr(éul:;u.illsm‘: 504G can dellver 320 V at

ma, hipping wt. 68 1bs.)
NEW $2-89

OQUTPUT TRANSFORMER. 5000 ohMms InPut to TWO
outputs, 300 ohms or 3.3 ohms, Use as oulput for
1244, 6V, etc. or (o maich
NEW, potted. shiclded

speaker or headset.
79¢

EASY MONEY!

We're strll buying surpius gear. Tell us what
yau've got, s condlition, and yeour price. 1f
we like it you'll get our check gquithk,

A N e N M N Y g e P

G. L. ELECTRONICS

903 S. Vermont Ave.. Los Angeles €, Calif.
AllPrices £.0.8. Los Angeles Calif. Buyers Add Sales Tax
SEND FOR OUR LATEST FLYER.

100

_ WHATS A

For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer, By mentioning RADIO &
TELEVISION NEWS, the page and the issue number, delay will be aveided.

12-VOLT POWER SUPPLY
Electro Products Laboratories, Inc.,

4501 N. Ravenswood Ave., Chicago 40,
Ill. is offering a filtered d.c. power
supply which provides adjustable d.c.

voltage (0-16) from an a.c. source,
for all current loads from 1 to 8 am-
peres continuous output.

The C-12 incorporates a special fil-
ter circuit which reduces a.c. hum
or ripple to less than 3% at § am-
peres.

Full performance data and informa-

tion on your nearest distributor is
available from the company on re-
quest,

TEST GEAR

A new frequency and modulation
meter for use in the maintenance of
two-way radio systems has been an-
nounced by the Electronics Division
of General Electric Company, Syra-
cuse, N.Y.

The meter, type ST-13-A, measures
modulation swing and carrier f[re-
quency of FM transmitters and fea-
tures both high and low r.f. output
for receiver alignment. It is avail-

able with ecither one or two crystals,
for servicing single or two-frequency
systems, in the low (25 to 50 mc.),

e
e

1 medium (72 to 76 me), and high

(152-174 mc.) bands.
For complete data write Dept. N-14
of the Inquiry Section of the com-

| pany.

STORAGE BINS
Akro-Mils, Inc., P.O. Box 989, Akron
9, O. has added a new 128-drawer
model to its line of “Haz-Bin, Jr.”
storage units. The new cabinet has
been designed to hold the hundreds of

www americanradiohistorv. com

different small parts used in scrvice
shops and dealer outlets.

The cabinet provides maximum
visibility and space economy. Clear
plastic drawers make visual sclection
possible. The line is now available in
nine models with 8, 12, 16, 24, 32, 48,
64, 96, and 128 drawers. Drawer size
is the same in all models. The indi-
vidual drawers can be subdivided into
2 or 3 separate compartments—
lengthwise or crosswise. A built-in
salety catch prevents accidental spill-
ing of contents should drawer be
pulled out too far.

ROTRON BLOWER

Rotron Mfg. Co., Schoonmaker
Lane, Woodstock, N. Y. is in produc-
tion on a new blower which is small,
light-weight, direct-driven, brushless,
and with axial flow.

Designed to be built into electronic
and instrument cabinets whenever

air required in

low

high
combination
volumes, these new units are powered
by totally enclosed induction motors

pressures are
with relatively

built on a single shaft with the
blower.

Over-all diameter is 7% " and length
varies with number of stages and
tvpe of power supply. Pressures

range from 5" to 28" of water.

RADIO PACKSET

Industrial Radio Corp., 428 N. Park-
side Ave., Chicago 44, Ill. is in produc-
tion on a portable, two-way radio
packset for industrial, police, fire,
utility, and conservation department
applications.

The “Pak-Fone" consists of an 8-
tube transmitter and 15-tube receiver
and is completely self-powered. It con-
forms to FCC licensing regulations
and is designed to provide two-way
radiotelephone  communication be-
tween other portable stations, mobile,
or fixed stations.

The units are designed to operate in
cither the 25 to 50 mec. or the 152-
174 me. bands. A complete descrip-
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tion and technical specifications are
available from the company.
PRESELECTOR

Radio Mfg. Engineers of Peoria, Ill.,
is currently offering a new preselector
for coverage of all amateur bands
from 3.5 to 50 mc.

The DB23 has three neutralized
push-pull stages emploving 6J6 dual-

triodes in a novel comhination of se-
leeted and wideband r.f. amplifiers.
The manufacturer claims a constant
gain of 23 «b or more throughout all
amaleur bands (from 3.5 to 30 mc.)
with an average image ratio improve-
ment of approximatelv 12 dbh on 21
me. and 25 db on all lower frequen-
cies. Signal-to-noise ratio is said to
he better than 7.5 db over that of the
receiver itself.

The unit is completely self-contained
and is housed in a streamlined cabi-
net measuring 57 x 7% x 6%”7. Thice
casy-to-use controls for *‘On-Off,"”
“Band Selecior” and “Ant. Peaking”
simplily operation.

MINIATURIZED CIRCUITS

Vacumet Inc., 1267 N. Clyvhourn
Ave., Chicago 10. 11l.. has developed
a line of “in-bedded” circuits which
offers new opportunities for miniatur-
ization of circuits and components,

The “in-hedded” process consists of
cembedding solid metal conductiors
which are formed into any desired
circuit pattern, into the face of a suit-
able insulating base. The base mate-
rial can be plastic. glass. or ceramic
and a special molding process males
the metal conductors and bhase an in-
tegral unit.

Conductor line widths as narrow as
.001” can be produced and intricate
designs are readily reproduced. “In-
bedded” wiring 003" wide can handle
a continuous current load of 2?50 ma.
and the line width can be held 10 with-
in =.0002".

Circuit wiring. commutators.
switches, inductors, and othcr com-
ponents can be made by this process.

7" SCOPE KIT

Electronic Instrument Co., Inc., 84
Withers St.. Brooklyn 11, N. Y.. is in
procduction on the Model 470. T
oscilloscope which is available in both
kit and wired form.

Features of this new scope include
boosted vertical sensitivity of 10 mv.
r.ms./in.; extended flat [requency re-
sponsc from 10 cps to 1 me., =2 db;
three-step frequency-compensated at-
tenuator input to vertical channel:
push-pull outputs for both vertical
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by every test

is best?

~AUTO RADIO

VIBRATORS
Have Cenamic Stack Spacers
A COMPLETE LINE OF VIBRATORS

Designed for Use in Standard Vibrator-Operated
Auto Radio Receivers. Built with Precision Con-
struction, featuring Ceramic Stack Spacers for
Longer Llasting Llife. Backed by more than 22
'years of experience in Vibrator Design, Devel-
opment, and Manufacturing.

"A' Battery Eliminators, DC-AC Inverters, Aulo Radio Vibrators

/ NEW MODELS
\/ NEW DESIGNS
A/ NEW LITERATURE z

See yocer Jobber ox wnite factory

American Teeevision 2 Raio Co.
Luality Products Scmce 1937
SAINT PAUL 1, MINNESOTA—U. S. A.
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1 MAN TURNS A CRANK...
AND UP GOES THIS

LOW-COST REINFORCED TOWER

1-man

all ant
always
Tower

The

design

priced.

PENN
Telescoping
Tower

Penn’s special hoist permits
scoping tower to heights of 45

feet.* No elaborate equipment
required. Mount adjustable to

section joints.

Rugged steel braces that
reinforce tower also serve as
climbing rungs. Straight top

Base adjustable to either flat or
sloping surfaces. Competitively

Write today for free bulletins

#Using 20 ft. pole

erection of this new tele-

enna rotors . . . mast can
be centered over tower.
clamp—reinforced at

Standard Teletower

makes climbing easier,

and price list.

PENN BOILER & BURNER MFG, CORP., LANCASTER, PA.

ANOTHER OUTSTANDING JOBBER

CLAYTON RADIO PARTS New Electronic Headquarters—

T Chrcape. Wi : VAN SICKLE RADIO SUPPLY CO.

HAS THE 1320 So. Calhoun S¢.  Phone E-4136

SENSATIO‘NAI NEW
- ) 470K 7"
§ SCOPE KIT

IN STOCK! Ay Please note new address. Eugene Van Sickle. Owner

FORT WAYNE 2, IND.

—

& , " RADIO & TV RECEIVING ]
Windsor TYBES | oo

TYPE PRICE TYPE PRIET TYPe
1ATGT % .61 6BOSGT .B9 12AT6
1B3GT 63 6BEG .46 12aT7
1La 57 68BFS .60 12AV6
1NSGT 57 6BF6 .39 12ay7
1RS 56 6BGEG 1.3a 12aV6
154 61 6BH6E .57 12AV7
155 a7 | sale .48 12A%7
174 56 6BKT .R8 128A6
175GT 71 68Q6GT .89 12806
55 68Q7 .84 128E6

1us a6 6Ca a7 12BHT
1X2A 67 6CB6 53 12SA7GT
2x2 1.50 6CD6G 1.85 12SK7GT

a 60 6JSGT .40 12SL7GT
3asGT 65 6JG 3 .62 1z2sN7GT
354 55 GHEGT a1 12sQ7GT
3va 56 6LEGA B8O 19BG6G
SRAGY 91 6Q7GT 50 1978
5U4G 40 6SA a6 25BQ6GT
5VaG 75 658GT 68 25L6GT
5v3GT 29  6SAIGT 52 25WaGT
5Y4G 39 6SFSGT 60 2576GT
6nga a0 B5H7GT a? 3585
6AGS 54 65K7GT S0 3s5Cs
GAKS 95 6SLTGT 62 3I5L6GT
6ALS caaans 40 6SNTGT sa 35wa
6AQ5 a6 6507GT 42 3525GT
6ARS 38 67Aa 77 S085
6ASS5 50 [ 6UB ....... 78 50es
6AT6 38 6VEGT a6 SOLGGT
6nU6 43 6W4aGT 45 1172367
6AVE 37 EWEGT 57 o2
6Ba6 . .45 | exa .. 34 5654
6BAT .60 | BXSGT .33
6BCS . .53 GYEG - - .. .58

DEPT., N-5

MWindsnr ELECTRONIC TUBE CO

1515 SHEEPSHEAD BAY ROAD. BROOKLYN 35. N. Y.
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TESTED and

I’RI:Z‘Z3 fOr PEAK
3| PERFORMANGE!
;éz Te merit Your

.50 confinence — to
54 insure yaour
135 satisfaction —
79 Every tube we

89

:: shin has been tested in a ra-

::2 dio or TV set for PEAK PER-
8

T8 FORMANCE. Each tube is at-
Bo tractively packaged in individ-
=10 ual carton—and, Each WIND-

.47

:; SOR Tube you buy earries the
“3a  full RTMA GUARANTEE!
.88

1.50 —_—

25%, Deposit with Order. All Mer-
chandise F.0.B. New York City.
For orders less than §$10. add $1
handling cost. Deduet 2% if full
remittance accompanies order. All
merchandise subject to prior sale
and price change without notice.

T T g
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and horizontal amplifiers; wide range
gain and sweep control; internal volt-
age calibrator for peak-te-peak volt-

age Imeasurement, internal retrace
blanking; and provision for direct
connection to CRT plates.

In kit form the new scope is desig-
nated as the Model 470-X. Further
information is available from the
company on request.

NEW V.T.V.M,

Elliott Laboratories. 50-34 201st St.,
Bayside, N. Y., has released its Model
940 v.t.v.m. to the trade.

Peak-to-peak or rms voltages with
a [requency response of 25 to 10,000

| cvcles are obtainable. The input re-

sistance of 1653 megohms will not
cause the circuit under test to be
overloaded.

The unit uses a dual-triode batanced
bridge circuit. Six a.e. ranges (3, 13,
30. 150, 300, and 1300 volts) and six
d.c. ranges (same voltages) are in-
cluded. Resistance is measured in five
ranges {rom 0-1000, 10.000, 1 megohm,
10 megohms, and 1000 megohms while
decibels may be read on five ranges.

The meter is housed in a bakelite
case measuring 5% ” x 67" x 24",

AMPLIFIER KIT
Philmore Mfg. Co., Inc., 113 Uni-
versity Place, New York, N. Y, has
introduced a 20-watt high-fidelity am-
plifier in kit form.
The preamplifier and amplifier are
built onto the same chassis. Four

separate jacks are provided for mag-
netic pickup., microphone. crystal pick-
up, and radio or TV. Volume. bass,
and treble control switches arc on the

| front panel. The rear panel carries
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9 NOW

wie ﬁ: WAITED ‘r
7

while others promoted
WE TESTED GUARANTEES YOU
THE finest

BOW TIE

OF THEM ALL

BASED ON A COMPLETELY
New Antenna Formula

.,
N

Eliminates insulators

® Permits all-metal
construction

® Higher gain

Flatter response over the

ENTIRE U HF BAND

EXCLUSIVE VEE-D-X FLEX-CLAMP

TN

- -

. i 5 — -
@

@® Precision-built
® Easiest to install
® Brilliant performer
® 8 db gain across the entire UHF band
® 50% additional gai
endt gelin on SfQCkEd Cltecyy This exclusive VEE-D-X feature mokes mounting of the
H . . BT-U amazingly fast and easy; especiolly when adding
L Engmeered for super shqrp plcfure recephon from to existing installations at rooftop. No more fussing or
470 to 890 mcs. fumbling with U-Bolts — just one screw to tighten and
FLEX-CLAMP holds the antenna with a vise-like grip.
® Assembled in less than a minute FLEX-CLAMP completely facilitates probing — just loosen
the screw and the antenna ¢an be moved up or down
® Weofher-resisfunt finish T the mast with ease. Will accommodate up to 12" mast.
® Compact packaging — only @ VEE-D-X STACKED BOW TIE o
12” by 20" by 1%"” deep 5 For fringe area reception |

o NO insulotors required ) o This stacked array provides 50% |
q The Aristocrat of Bow Ties additional gain on all UHF chan-

nels. A special phasing harness,

VEE-D-X screen clips, plus exclusive

° FLEX-CLAMP, permit fast, easy in-
pra W ELECTRONICS INC. stallation of this unit. Order stack-

ing harness Model BTH-U.
ROCKVILLE, CONNECTICUT

May., 1953
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NOW!

TEST SERVICE
12v.AUTO RADIOS

ﬁ/ectro

New DC Power Supply
Model C-12

0-16 Volts from 0-8

Amperes Contin-
uous Output. Up

to 12 Amperes
Intermittently

Only 3% Ripple at full load!

Completely variable output,
makes it possible to test equipment
under any voltage input condition.
Provides filtered adjustable DC volt-
age for testing and servicing 12 volt
and 6 volt aquto radios from AC lines.
Operates electronic equipment used
on trucks, tanks and other mobile
units; low voltage devices. Utilizes
Superior Powerstat Voltage Control
(Model 10) for extremely fine volt
age adjustments.

See Your Nearest Parts Jobber!

Write for FREE BULLETIN!

L R O S B I A LK R R R L R N N ]

MODEL 8J & Volts, 1-12.5 Amps. 3% Ripple
MODEL B 6 Volits, 1-20 Amps. 3% Ripple
MODEL N 0-28 Volts, 1-13 Amps. 8% Ripple
MODEL NF 0-28 Voits, 1-15 Amps. 1% Ripple

(A AR R EE NN R ENRNESEESRNENNENNESESSESEN]

ELecTro Prooucts LABORATORIES
4501-N¢ No. Ravenswood Ave., Chicago 40, (il
CANADA: Atlas Radio Corp,, Lid,, Torento, Ont.
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a switch with three preamplifier in-
puts.

This kit is illustrated and described
in the company's 16-page 1953 cata-
logue which is available on request.

NOISE SUPPRESSOR

A new model “dynaural” noise sup-
pressor, the Tvpe 111-B. has been
added to the line of audio equipment
made by Hermon Hosmer Scott. Inc.
of 385 Putnam Ave., Cambridge 39,
Mass.

The new unit features redesigned
dynamiec noise suppression cireuits,
providing improved operation with LP
records and extended bass-response
loudspeaker systems. In addition, the
effectiveness of low-frequency rumble
suppression has been increased sub-
stantially.

The Type 111-B is designed to be
used with the eompany's Tyvpe 214-A
remote conrrol amplifier but may also

be used with amplifiers of other manu-
facturers. A {ree bulletin will be sent
on request.

WIDE-ANGLE TRUMPET

University Loudspeakers, Inc.,, 80 S,
Kensico Ave.. \White Plains, N. Y., has
developed a wide-angle trumpet which
features a pair of exponential horns
having twin air columns in a single
assembly.

The “Cobreflex-2” is designed so
that the wave fronts from each mouth
form a single. uniform arc which re-
sults in a smooth radiation pattern
free from the usual ecancellations.
Sound dispersion is 120 degrees hori-
zontallv and 60 degrees vertically.
Low frequency cut-off is 250 cycles for
maximum penetration of high noise
levels without low-frequency masking
effects.

WELDING UNIT

Precision components for transistors
mav be produced in quantity with
variations of a new machine developed
by Kahie Engineering Co., 312 Sev-
enth St., North Bergen. N. J.

The automatic lead wire welding
machine (Model 2148) was designed
and built to make 12.000 thyee-picce
leads per hour for miniature receiving
tubes. This machine is the basis of
another version which is capable of
turning out leads for transistors.

The company will supply complete
details on the Model 2148 and other
machines in its line which are adapta-
ble to transistor production.

FM-AM TUNER
A new FM-AM radio chassis for
buijlt-in installations has been intro-
duced by Arthur Ansley Mfg. Co. of
Doylestown, Pa.

www americanradiohistorv. com

Using 10 tubes, including rectifier,
and a straight a.c. circuit with power

known as the
NModel R-1 chassis. gives 5 watts’ out-

transfornier, the set.
put. It is equipped with a phono jack
and a phono position on the band-
switch for use with a record changer
or plaver.

The complete set, with 8” spealker,
is mounted on a natural-finish birch
panel which measures 10” x 16”. Be-
hind-the-panel depth is 8”.

MIDGET TAPE RECORDER

Mohawk Business Machines Corp.,
47 West Street, New York, N. Y., has
introduced a compleie recording-play-
back svstem which weighs less than
6 pounds and is only 6 inches in length
over-all,

The *“Message-Repeater” uses an
endless plastic tape enclosed in a car-
tridge the size of a pack of cigarettes.
The unit contains a microphone and
Alnico V speaker and through use of
an amplifier booster and external
speaker can be used as a public ad-
dress sysiem.

Messages up to two minutes in
length can be recorded or the two-
minute interval can be broken down
into shorter messages. Previous re-
cordings are automatically erased
when a new message is spoken into
the microphone.

NEW CARBON INK

Electrochemical Laboratories, 1130
Terrace Drive, Tulsa, Oklahoma has
introduced a new carbon ink which. it
is claimed. has veryv unusual gualities.

The carbon suspension has the cov-
ering power of India drawing ink, but
is so stable that it can be used in some
fountain pens and withstands freezing
and thawing without harm.

Good adhesion on glass, smooth cel-
lulose acetate. cellulose nitrate, ete. is
claimed. It is a two-minute drving
ink. Work done with this ink can be
rendered water resistant by a brief
heat cure at 180 degrees F.

It can be used for marking record-
ing tapes. ete. Full details on this new
product are available from the com-
pany on request.

CBS-HYTRON TRANSISTORS
CBS-Hytron, Danvers, DMassachu-
setts is now in mass production on
two point-contact type transistors-
the PT-2A for amplifving and the
PT-28 for switching.

RADIO & TELEVISION NEWS
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Both units are moisture resistant,
are available as plug-in or solder-in
styles, have sturdy triangular basing,
polarized base connections, are auto-
electrically formed, are thoroughly
stabilized. and operate at tempera-
tures up to 55 degrees C.

Dara on the PT-2A, the PT-2S. and
the associated T-2 socket is available
from the company on request.

AUTO VIBRATOR

P. R. Mullory & Co., Inc.. 3029 E.
Washington St., Indianapolis 6. Ind.,
has introduced a new vibrator which
is designed to meet the special re-
quirements of automwobile radio sets
which operate on 12 volt svstems.

The new vibrator is the G874. pro-
duced as a replacement for original
equipment vibrators in audio radio
sets used in 1953 Cadillacs, Buicks,
Oldsmobiles. and GMC trucks.

The G874 measures 1%” x 3%4” and
has a unique pin arrangement which
serves as a guide for quick insertion
of the vibrator into the set. It also
prevents it from heing plugged into a
6 volt set by mistake. The pins are
arranged in triangle formation with
the longer pin connected to the reed.

"LOK-BLOK" SCREWDRIVER

Upson Bros., Inc., of Rochester 14,
N. Y, is offering a new type of screw-
driver whose resistance to torque and
penetrating force has been increased
heyond normal requirements for such
units.

This increase in resistance to two
of the most important factors contrib-
uting to screwdriver failure has heen
made possibie by a new blade locking
method.

The new “Hold-E-Zee” line features
a precision-molded hexagonal block of
extra hard plastic which drive-fits
with extremely close tolerance into a
hex cavity in the insulating handle.
This permits the blade and Dblock to
{freecze for utmost sturdiness.

POWER RHEOSTATS

Tru-Ohm Products, 2800 Milwaukee
Ave.. Chicago 18. Ill.. has added three
new power rheosiats to its line, Avail-
able sizes now include 50, 75, 100. and
130 watt units.

Each of the mwodels incorporates an
extra deep ceramic core on which the
resistance wire is toroidally wound
and bonded in place with vitreous
cnamel. Positive and constant brush

pressure is provided with an exclusive
torsion spring assembly.

Standard and special versions of
these power rheostats are available.
For complete information write the
company direct. —30+
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planning
better
music?

Your system
is the BEST
when it

includes a

> Melnitosh

amplifier
and speaker

Choose a Mcintosh Amplifier
for the HEART of your system.

Just as your heart sends life-giving blood surging
through your body. so the amplifier acts as the pump, the
. power, the heart of your sound system. Your amplifier must

accept and build up all tones and send them on their way to

f:' vour loudspeaker. A Mclntosh Amplifier does this best because
it is better engineered. Mclntosh's patented circuit and unity

coupled output transformer make it more efficient. You get more

power with the same size tubes and power input. Mclntosh is built

with better components, for example. grain oriented steel cores.

Better designed . . . better engineered . . . with but one thing in

LOST INSTRUMENTS

Send for MclIntosh's interesting and informative 32 page book-
let explaining high fidelity reproduction. It's available frec
upon request. Senul for your copy of “Lost Instruments’ today !

11517117 e

126 Woder Street * Binghomton, New York

www.americanradiohistorv.com

mind . . . greater listening pleasure for you. McIntosh Ampli-
fiers are used by leading radio stations. laboratories and
recording studios throughout the world. If vou're plan-
ning better music, make your amplifier a MclIntosh.
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BECOME AN

ELECTRICAL ENGINEER

Bachelor of Science Degree
in 36 months,
Major in Electronics or Power.

Now. prepare for a career in
these rapidly expanding fields.

This school \will prepare you to he-
come an engineer, lechnician or serv-
ice man. Previous military. academic
or practical training may be evaluated
for advanced credit.

Enter Both Radic and Televisicn

In 12 months yYou can attain the Radio-
Technician’s certificate. An added 6
months course qualifies you for the
Radio-TV Technician's certificate and
the Decgree of ‘“Associate in Applied
Seience.” The Technician's course is the
first third of the program leading to
a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.

Also offered: 12-month Radio-TV serv-
ice course, 12-month Electronics or
Electro Technician Courses: 6-month
Electrical Service Course and 3-month
refresher and general preparatlory
classes.

RA

SERVICE HINTS

~ ON DU MONT TV SETS

.103D, 104A. 106A, 108A, & 110A
Low or no high voltage.
Sometimes the
stand-off insulator in these sets
cracks when the screw holding
it 10 the shield is drawn too tight.
Moisture entering the crack pro-
duces high-voltage leakage which
eventually carbonizes the insula-
tor.

Check this insulator and replace
it il defective.

corona shield

RA-109A
Audio hum.
This may e caused by faulty lead
dress.
Shorten black lead (A) connected
PIN 2
2ND sounD
caai 1F V2068
15T SOUND AmP 02
[ 2] 4
)
[: 4 [
g VOLUME g L E’
W CONTAGL LEIAS-13
wXk Lm 2 NT =8
w Y 4
._): ™ [: <3}
H 4
gh ;'__L £
z - E]
R219 Noxmly B
22K & :;mlg 2
LA a
[
- ce2¢
005
= BIAS 3
B+

Terms Open April, July, Oct., Jan.

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrclment from 48
states and 23 overseas countries. Non-
projit. 50th year. Courses approved for
Veterans.

MILWAUKEE

SCHOOL OF ENGINEERING

Y L L L L T L
MILWAUKEE SCHOOL OF ENGINEERING

Depl. RN.553, 1025 N. Milwaukee
Milwavkee 1, Wisconsin

Seml:
tricil Engineering Lonrses;
in Radio-T'V

Free 160-page Catalog describing Elec-
1tooklet on Careers

I am interested In...

name of course

Namne 5 Age
Address.
City Zone. State

RA

BASE

to ground side of the volume con-
trol by about 2'% inches.
Shorten black lead (B) connect-
ing tone control to C224 by 1 inch.
Dress C221 (C) located near tone
control so that flat side is not
facing chassis.

<10SA. 112A. 113, 116A., & 117A
Repeated blowout of high-voltage fuse.
An intermittent short in the 5U4G
low-voltage rectifier may be the
cause, especially if a check of the
high-voltage circuits indicates
normal operation.
Strike the BU4G; if it is intermit-
tent it will usuallv produce a
bright flash.
Replace the tube if it is defective.

RA-109. 116, 119, 130. & 133

Erratic a.g.c. action.

This may be due to intermittent
opening of L216 (video peaking
coil) at the grid of V216 sync am-
plifier.

Check the signal at the grid of
V216 with an oscilloscope; if L216
is open the signal on the scope
screen will reverse phase about
15 seconds after the probe is con-
nected to the circuit. If the con-
dition is intermittent. leave the
scope in the circuit until it recurs.

www americanradiohistorv. com

If L216 is at fault, replace it with
Du Mont part No. 21006621.

RA-109A, 116A, & 119A

Vertical shrinkage intermitiently.

This may be due to intermittent
open of the decoupling condensers
in the plate circuit of the vertical
saw-1ooith generator.

Check condenser C294 and replace
it with a 40 xfd., 350 v. electroly-
tic if it is faulty.

RA-109A, 116A, & 118A

Intermittent loss or complete loss of sync.
This may be due to an increase in
the value or an open in bhleeder
resistor R283C. Replace this re-
sistor with a new 19753-ohm unit
if it is faulty.

RA-109A & 130A

Unstable horizontal sync.

When this condition is accom-
panied by a disappearance of
the bias voltage at the grid of the
reactance tube (V2253) with the
antenna disconnected, the prob-
able fault is a shorted C285, nega-
tive voltage filter condenser.
Replace this condenser. if faulty,
with a 10 ufd., 25 v. electrolytic.

RA-112A & 113

High frequency whistle.

This may be caused by loose ter-
minal board on the fivhack trans-
former.

Tighten the screw which mounts
the flyback terminal board onto
the transformer,

RA-112A. 113. 117A, & 147A

No vertical or horitontal hold.

When this condition is accom-
panied by an overloaded picture
the fault is probably an open in
1L.214. video peaking coil at the
grid of the narrow band svnc
amplifier V212 (6BA6).

Replace this with new part (Du
Mont part No. 21006621).

RA-112A, 113, 117A. & 147A

Pull at top of picture.

This may be due to a faulty cou-
pling condenser between the sec-
ond svne clipper (V220A) and the
horizontal a.f.c. tube (V214).
Check condenser C264 and replace
it with a 180 wufd.. 500 v., 5%
mica if it is faulty.

RA-119A

W hite and dark horizontal bars.

Alternate white and dark hori-
zontal bars about 1" wide may
be caused by microphonic vertical
deflection amplifier tube. This ef-
fect is similar to that caused by
a low frequency interfering signal
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GIANT AKRAD "LOADMASTER"
stoc No- 252l CONDENSER KIT

$l 69.5 4.-DRAWER STEEL CABINET

FRELE!?!

Here's Your chance to fet 69 Ry-Pass and Elecr
trolytic Olson Akrad ""LOADMASTER™ Condens-
ers all packed In a Blg 4-Drawer Chest {107 %
113%" x 10%) which we five you Musolutely
REE. Treat Yourself o a supply of these high-
qualily Condensers and sce for Mourself why
150.900 Radio Rebalrmen slst ubon Akrad.

27 Akrad ““LOADMASTER"

42 "“LOADMASTER'' By-Pass Cnn(lenll‘rs

REG. LIST

NEW MASCO WIRELESSFONE
$95.00 2.STATION WIRELESS INTERCOM
COMPACT ® PORTABLE ® VERSATILE

No \Vlreq or Interconnceting Cahles m-lnlred Just plug
Into socket and Wirelessfone 15 rea to operate.
holsu Slieneing Control. pre:siL at faclory k ehs  System
quiet unitil In actuat use. Additlenal s q m A e added
Pilot Lignt On-O Indteator. lde. or 1
mnerclal. Professional and  Institutional Uaers
Stock No. AMP-14 ference wilh radio sets e used on AC or DC cur-
rent, FEATURES: A Complete Systemy Ready to Operate.
FGR ONLY pn No instaliation Cost. Unbreakable Cast Aluminum Houslng.
Powerful sound_amplification of 2145 watts., Talk-Listen-Dic-
tate Switeh, a 3-positdon switch. ¢Dictate** pousitlon enables
a secretary (0 (ake Notes Of & conference without actually
§xtra Statlons Order AMP:15 heing present and is ideal for baby-siuing. Shpg. wt
$28.50 each 114 1hs.

LY. A \olts  Llst. ea. Tutal Electrolytic €
Q ool L0 $ .25 S

3 001 0 S0 | Quv. Cap.  Volls List. ca. Total

5 002 00 25 S0 2 10 E: $1.00 $2.00

2 1003 800 25 50| 2 25 5 1

5 .01 600 30 150 3 20 150 120 6.00

5 .02 800 30 1.50| 5 10 150 1.3s 6.75
10 €05 Guo 40 4.00 4 20-20 150 1.65 6.60
10 .1 600 as asol 5 450 1.25 6'25

2 003 1600 0 rze| 4 18 430 1,30 s 60

2 008 1400 ] i .

5 .8‘17 oy ) e 69 Condensers List Valoe $52.00

SETS A RECORD—BUT GENTLY
BRAND NEW 3-SPEED
GENERAL INSTRUMENT

AUTOMATIC RECORD CHANGER

i ol Changes All Sizes—7”, 10" ond 12~
Rpano Al Speeds—33'3, 45 and 78 RPM

Deluxe Model Thin famous model Is Oizon's All-Time Hest Seller
STOCK NO. RA-69 dm- ‘"i“ Chansers dnl i good reasons, l‘.u

n . b or Klide sonlly wh the center  spim It.-—no

E':‘“"""l‘l(_ “::’l‘th! I»r':-chlolu‘; chance of damaging your valuanle records. Sim-

melnl ionk. lasLing . 1Ip. ple to operale amd faelory adjusted insure

years of trol hle frec serviee,

Connee { bllfer or TV. Clever

](egnlnr .-emll prino “Touen Plate’s allows you to reject or skip a
54750, dizc it deaired.

Precision-enginecred by crafismen wllh Yo

X these  Gen u ¢n.—m E
SI|I|:IL‘ each i New. In Orivii led €
St tous and 100% Guaranieed by ihe Mnnufnctnr(-l

n lon ‘ot 3 and Olson, Operates on 5 V. AC. 60 ey
cach, oniy. B&N(M 27 x 12} above plate

1
x 31

BUILD YOUR OWN 3-TUBE POWER AMPLIFIER

Ty Olsan Super Bargnin.,  Kit facludes punched
5"8:: 1N‘0 chassis. anckets. colidensers. PoOwer trahs

former. eheke. 2 conirals. cunncclors. nil

hadware and complele wiring diagram. 115V

4 Lo J AC. Input for any erysat. dviamic or riblxn
mlke '-nl-l soparale input for phone. Shpg
LE55 KIT OF ‘I’UBES FOR AMP-11: aX5. GSLT.

TUBES and 6V4GT. STOCK NO. AS

A 9—%2 so.
OUYPUY TRANSFORMER FOR AMP-11: Matches GVG to any 3.2 ohm voice
il STOCK NO. T-57—69c

12” Magnavox Speaker and Baffle Close-Out

Stock No. You get Mafnavox's fine 12% PM speaker

AS-66 with Alnico 5 mafnet. (Same as vou’ll
Get both find in those expensive Mafnavox Suber-
for only ... Radin-"hono Comhinations.) Power out-

Impedance 6-8 ohms. In addition you Fet
a wnlnut Speniker Bnffle to bring out the
full rich, roumled tones of the Mugnavox
Spenker. Baflle may be mounteill on a wall
One se1 for OT it will stand on a tahle. Here's the
ShpT. wi. 12 Ibs $8.95. ideal combination for extension speakers
lor jwrehes or other reoms. Can he connected to any radio or q’lll\l)lll'\(‘l'»
Urder 4 orf mare sets and Install them n restaurants, auditorlums, halls

$ 95 put 8 wnits. Veice coil fully dusiproofid.

In lots of 4
sets.

CRYSTAL MIKES BIG INSULATLED 100 7|
* RESISTOR KIT i
J Asl'ur I outnut  erystal GLSON SPECIAL PRICE
J 1Ike o PA Systems A Contalng o carcfully re- w%“
I tecorders. Equipped w it I | assortment of 1010
handle base and 7' shh-lded SR (et it Pl .,
g‘g'&‘:n Nﬁo £ 67. St HMA color I Sj' i
each 55 95 . Incluaed are 70— $v =

20—1 watt and A
watt resistors 1._?_‘-._
STOCK NO. m-66, same omely packed in a

but w:th on-off switch durable pliofilm a

puinine " " eggp | Wimd o A SDR
1hs. AS-32

COMPLETE TV ANTENNA

A complete stacked array. Made by a

famous manufacturer whose name and StockiNo;

brand & on «-very faclery scaled earton. AU-24
k what ynu et: 2 SI\ ciement coni-

cal bays, pal 2 Flve-foot
mast scchnns ﬁr. ll 300 uhm iwin line.
5 lu.- off In ntlny has ——
1 fng, 1 clmuu lnrd\\nro F'(‘“‘(‘HL"

m.* lllL’hL‘sl quaiity aluminum. Reg. lis
irlce is $31.85. Shpg. wt. 13 s.
IXpross onlv,

T3 y

“«%s’i FREE J OLSON’S BIG NEW

® BARGAIN CATALOG
Get Olson's LOWEN. than-wholesale prices from this famous
ook, STANDARD BRANDS—FRESH STOCK. INMEDIATE
DELIVFRY. Catalog Is two colors—40 full pazes of unhe-
ftevabre hargalns. A new eatdiof malled Bi-Monthiv—wity
new 10w biargaine each maillng. 8imyl¥ note on your arder

or write today for your free copy from: OLSON RADIO
e I WAREHOUSE. 275 E. MARKET ST.. AKRON 8, OlI1O.

Stock TELEPHONE PICKUP

m-80 $4 50 1.‘..‘(.5{?; ‘bt

GONVERT 6V DC to 110V AG,"

I.-Illrlhl\-l. all the Stock No.

aidzes of a1 lGy Al RA-104 |
v _suppl 1IN VOUR 53 \ lclvhhol‘le
N €anr: Converts Gv .Nucannection
110y AC 60 clt.- “/- 14 nn cOessary.
clty to 4% il .luqt hr |alck up under any
Fully filleed Iu-:l cradle 1vpe phone and con-
cloas lighter and nect le.nd 1o hi-lmpedanee
perate portable phonas, rpdlos, dietatps machines. lignis nhut af any lise. wire or

cle¢trle shav ele Onl' sllzhtly larger than cluarette
lack! Ldeal for plenics. cambi sumnier travellng eleas-

ure. Snpg. wi. 5 Ihs

CONDENSER

\ wT $19

“vour $tock No.

Lape recorder OF an¥ am-
plitier. Operales by induc:
tion. Shpr. wt. 1 Ik

WEN Soldering Gun  Stgg be- /

STOPS SOLDER-J0E g¢97 1 ,‘%
HOLDUPS Eacn S

| CosST AS-83 .
e o Srhen mo. TLzs s 896
50 POPULAR BY-PASS CONDENSERS Fastest. mnst eonvenienl way to solder. Heats 4 “m.ll in-
Contaias values fra . . stantl economical trigger mmml saves ON elec e hills
e OO N (141D hullt-in spot-light and -'long reaeh’* r'.'p ncu ble tip com-

05 Mfd. ANl brand new. Famous

<

hine 1o make the tlghtest -urnc- =olde sturd]L

nmanufacturers’ overslocks. [List priec construcled—hent_anl shock resl m Tariy ;,uaramecd 239
$0.85. Shpg. wt. 2 Ius. wWrits V—AC. Shpg, wi. 6
RELAYS ﬁ;. 6000 Ohm Coil  CHOICE 39 Ohm Coil
" Operates in Plale
Small fast acting ! Operates on 6
relays for depeid- ‘d"l’ serles  circults. Volts or less.

Pulls in as cui-

| ¢ nperation.

e 8ilver Co & rent i drawn

¥ It:‘f‘ u.g""‘f\‘{,.,ﬂﬁ $TOCK No. Double Pole—Dou-
Uz” souare. sw-29 ble Throw.

Single I'nle—1khwu-
ble Throw. Shpg. i
EACH wis. each 4 oz, Sw-30 .

WILCOX-GAY RECORDIO TAPE RECORDER

2 Full Hours of Recording or Play-back ¢ Automatic-
Foolproof Push-Button Cantrols ® 2-Speeds ® Records
e Plays Back ® Erases ® Portcble

Order vour Wileox-Gay Tape Recorder for less than Dealer's Cost!
1s the finest ecorder Olsoll s ever offered—at & npriee
Is really give-i-way. We made a real deal amd vou gel the

Five Prest-o-matle’” Push-buttan Controls allow instant  ehoice
of all operating functims—fast forward and reverse. record. stop.
and_playback ¢ easlest of all recorders to operate. landles up
o recis. Full vange of recording (imes—.7” reel records for a
i 5 per second, plus o

hour nn other half

lape: and at Per stcond you ge recording hour on
BRAND NEW $ poth halves of tape. ewinds In'less than 3 minvtes.

Automatienlly rocopds from FAl or AM raudlo. jrhonoxrap or
REG. 5&:&-50 N i rea Ve Lack throuxh power(ul b Anelider an: ol
NOW Yaa slocl( o eliptieal sieaker. requency  respol - "

7
G recond. and 90-G0OG cps i 3.75° Ner sceond. Oulput—2 Watts,
Maximum Fidelity ealned hlr Aul omati¢ Speed Selector.
Comblele with Controlled Heluciance Mik Re lLoek ﬂullon External Speaker JaCk. Full Range
Variable ‘Tone and me Controls “Tu %17, 8AQ5, 12AXT. 6X4 Hectiier, T ft. Cord. Neon
Recording Indicator. Handsome Re al.h- ('uu»
ldeal for Ofice, Sehool. (.nurch Club. Hoine. elc. Ilwh(wulmn. only 23 Ibs. complete, Portable
size 12" X 147 x 07, 110-120 Volt 80 cyete AC. U.L. Aphroved.

’to‘o“r'f:n'i‘éfe FULLY GUARANTEED BRAND NEW
TR FIRST CLASS RECORDING TAPE

Smulc l‘n $
Lot %10 mv- NATIONALLY KNOWN NAME BRAND

Get the buy of vour life. Sace up to 84% on high quality
HECORDING TAI'E. A large manufpeturer had to gell his

1200 FT. REEL

STBCK NO ventory and he unleaded the whaole deal. Olson 110w ollers
grade recording tnm.- atl prices whieh defy com-
s'nqlc lzu lu!‘d 14" wide, 600 and 1200 1. lengths. Fre-
,, :,, auency © 50 to Buuu cy {'lastle Reel ineluded with
= Lo(s 01 10 2 each. “'u-;! u! ea. 1

: MOST POPULAR TV TUBES—Discount Bver 729,
! INDIVIDUALLY BOXED ® BRAND NEW
MADE BY LARGEST MFR. ® 100% GUARANTEED

l “; ch. Lis$ $2.50 lHere's the inslde story on how Olson bought these fine brand-new tubes.
I America's largest tube manufaclurer made them aml was ready (0 Ship o

- Single, ea., o big company when they suddenly got a ¢ancellation. Oison Mcphml
99¢ € and made a deal and hought a terrifie Guan:lty,  Thea we had our Akrad"
rand pul on cvery tube. They're indlyidually boxed | earry the usual

Lots of 10, e2. 1005 Olson Moncy-Bnek Guarantec.  Order Plenty at This I'rlce
REAR DECK AUTO SPEAKER | . =~ SFEAKER, FOR
KIT FOR ALL CARS r a.f i‘ llmvy (lul\—hlt:!u
Install & rear sent speaker in ’ 'y L vOlu
any ear. any radlo. Comblete 9% A, spenker ‘"l”' L2

Kit of parts furnished wilh OO flley u°"s"'s'|'°'°ﬁ, g‘;yly_;[

easv Instructions. Tneludes | I QGL Al l|on. Shpg. wi
heatitul mrllte and Boway dash, | | "I

EBACH poard switch for operatlon of

front and rear speakers sePa-

rately or together Supplied lcss spenker.

Hequires popu.ar 67 x 07 slze  speaker.
STOCK NO, AS-81 gupr, wi. 5 Ins.

NO. :ncu
4

SON STORES TO SERVE YOU IN:
CLEVELAND, OHIO * CHICAGO, ILLINGIS

2020 Euclid Avenue 623 W, Rondolph Street
It you tive In or near cither ef these cities v
¥ou'll find these and hundreds of other Olson Bu'y;l" eunrByINRStoreskivhere

OLSON HAS OVER 150,000 SATISFIED CUSTOMERS

= DON'T THROW AWAY OLD PIGTURE TUBES
5295 BOOST BRILLIANCE WITH THIS TV TUBE BOOSTER

Completely automatle. Fasy to tatl—no tools needed. Just plug
mto old pleture tube that is staetin® to dimm and wateh the hig
changZe. WOrks on any Tube—10" to 30" in all AC paratlel elrcuits.
Adds months and months of service to those old tubes. lNeg. $5,95.
Shpz. wt. 1 Ib.

Stock No. T-100
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at the grid of the video amplifier.

CONCORD s’ h Check by replacing the 6AUS.
as es RA-160 & 162
® Morizontal jitter at top of picture, white
streaks.
' UBE Pr'ces OF This condition is especially notice-
F L able when receiving weak signals.
% ,Sr and is due to internal corona in

Most complete tube ALL STANDARD Bnl"ns, C501, the anti-ringing condenser
stocks in Americal @ NEW — BOXED — GUARANTEED® . connected across part of the hori-

zontal deflection yoke.

E ) b et Mg Net 1705 S Replace this cqndenser with a 68
Ne. Each | No. Eoch | No. Each | No. Eoch | No. Each | | | pufd., 2 kv. unit.
0zZ4 .66 | saLs 72| 6B@7A  1.80 | asN7GT 8B 12SKIGT .74 |
TA7GT .88 | 6ALZGT 1.16 | 4827 1.68 | 65Q7 .80 [ 125L7G6T 1.00 RA.160 & 162
1.02 | $AQS .80 | 4C4 ,68. 85Q7GT .60 | 12SN7GT .92 No high ] B d d
.68 6AQ& .78 | 6CBS L84 | T8 1.14 IZSQ’G‘I‘ .64 O.lq vO. iaqe, vzt tnh sound, nOC a.g.C.
delagr e amisen sl Ty This s brobably due to shorted
1.08 . .B8 . i b .
.84 6ASSG .84 mGT 84 ::f.bGT :g ;530;;,1‘ ..23 condenser C231 in the cathode cir-
(76 | 6AST 3.95 | 6F6 66 . 5L4 : :
.84 | 6ATS 82 ] 6F8G 1.34 | 6XSGT .62 | 2525 66 | cuit °f. the a.g.c. gate (V_QOSB)'
1.04 | AL 72 | 6H6 6 | 6YSCT  1.00 | 25246 .54 This will cause R264 and R239 to
1.08 | 6AU7 .88 | sHeGT .74 | IN7 88 | 3545 72 Bl out
a8 | 6Ave 62| 645 .60 | 12476 .62 | 3585 .80 - -
1.06 | 4BAG 1.28 | 6J5GT .60 | Y2AT7 116 | 35CS .80 Replace €231 with a 120 pufd.
1.00 | 8BAS 76 ] 808 1.00 | 12408 72 | I5L8GT .48 A X
.80 | 8BAT 1.00 | 8K&GT .64 | 1207 96 | 35W4 .50 condenser.
solescs ., .80 snc 74 :;:xe 1.:.1 I5WS 52
60 | 6BES 78 | L8 1.25 7 RIS 72
FREE |08 Ilime dijsics gjusn v ]| PGS e beiontal syec and
SYIG .54 L 3 . . ° o orit i
SY3CT .44 | 6BHS 84 | 85A7 J0{3128a7 1.00|50Cac 116 b”."ﬁ; NGRS L G e
TOOL STEEL Tube | sAB4 .80 | 6BJ6 84 | 4SA7GT .74 | 12BES .76 | 50L6GT .68 righfness.
Pin Straightener ugr ";8 el g :g;l(r? .:: }ﬂﬁ’, 1.;3 z:?n1 lz: Check R348B, the power supply
AGS b X K . | . B . i q
For T.pin Miniatures, | ¢aKS V.68 | 6BL7 _ 1.16 | 6SKIGT .74 | 12SA7G6T .74 (11722 .42 voltage divider, for open or inter-
FREE with 1‘;‘; :'g'f bAKS 94| eBQscT 1.38 | 6SL7GT 9812597 .70 1 117Z8GT 1.00 | mittent.
© ubes
4 Replace it with Wire-wi
g 59 ADDITIONAL DISCOUNT ON LOTS OF 100 OR MORE ASSTO. I Doy o ‘m e ound,
*Al Tubes Guaranteed for 90 days, excepting only burnouts and breakages. i
Plesse include 25% deposit with order, balance C.0.D. FOB NYC. Minimum order $5. . RA-160 & 162
. e aRuaan g Vaers 3. BT ¥ Guati g - | | gpiic bare .
onco d Rad Gl inetbea ey came o vesir sodcisl biimaty | Probably due to improperiy ad-
n I' lO R USRI | justed oscillator slug. If buzz per-
55 Vesey Street. New York 7, N. Y. Address. . . 'l sists after slug adjustment, check
12 2PN
Phone Dlgby9-1132 c”.-_..-..._......__....-.__.-..l S22 R 280

RATIO DET. Ty, PHONC
TRA SWITCH

AMERICA'S : PIN 5 OF
MOST — ‘ Sirep V2
. . WANTED
All d | + .

receiving and special purpose Typos Tele-COLOR-Vision Sereen changes ordi- e !

Real val i 9 ! A
al values that will save you 0 to 70%. nary television pictures into heautiful. ex-

Call or write fod.ay for sp?cial price list. citing. lifelike celors. It's Spectacular!
State type & quantity for additional discount. FREE Sample and Literature. |

METROPOLITAN SUPPLY CORP. National Telecolorvision Sereen Co. for the presence of L215, fixed
1133 Broadway, New York 10, N.Y. . CH 3.1105 Box 708-C Brownsville, Texas | | inductor, connected between pin

i 5 of the ratio detector transform-
er, 7205, and one end of resistor
R280 (270 ohm, %2 w. carbon). If
L215 is present, remove it and

opporfun, t' es | ;(;r(;gfect R280 directly to pin 5 of
“UBELL TELEPHONE LABORATORIES % A Chiminate. horitontal fine displacement

PIN 7 OF
vais

A career for you with one of the nation’s leaders in research with noise. . .
and development in communications and Mmilitary electronics. Do the following to increase the

immunity of the a.f.c. circuit to
ELECTRONIC TECHNICIANS DRAFTSMEN B R o (L
ELECTROMECHANICAL TECHNICIANS cially when receiving weak sig-
§ . . : . Is:
Openings tequire previous training at high school, na .
armed service school, or technical institute level and in Replace C228 with a .01 pfd,, 20%,
general 2 or more years of applicable industrial or 200 v. Condense_r.
military expetience. Replace C268 with a .05 gfd., 20%,
Other positions generally open for experienced Wire- 200 v. Condenser:.
men and Machinists for experimentat development work. Replace R241 with a 220 k, 10%,
Send your name and address for application, telephone 15 w. resistor.

WHIPPANY 8-1000 EXTS. 326, 300 age, especially the a.g.c. voltage

MURRAY HILL, N. J. (Near Summit) fed to the tuner, improves picture
SUMMIT 6-6000 EXTS. 3259, 3381 quality in weak signal areas. To
effect this improvement do the

I]I following:
a. Remove the blue lead from the

108 RADIO & TELEVISION NEWS

collect within 100 miles for information, or visit us
Monday through Saturday. Evening interviews arranged. RA.164 & 165
To reduce picture noise and increase sync
BELL TELEPHONE LABORATORIES stability.
WHIPPANY, N. J. (Near Morristown) Reducing the source a.g.c. volt-

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

ADVANCE! Raise your

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

EARN WHILE YOU LEARN

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

T.R.F. Receiver

Signal Generator " Audio Oscillator

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

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service « Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

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

May, 1953

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD
HOME TRAINING pvoIL

m - hed
gstablis hoo!
ﬁ\ﬂﬁ".ﬂ | Re 'den‘hs;n'.ng‘
AR
.t“‘\ (ﬁ 5\ An‘\ )

Shops:
suu.e“*

'hum

o\o! ,_hoO" To

EtPe“en
tion® 5

receive this
Multitester

'JSTJperhe'erodyne Receiver

LEARN BY DOING

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

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

airmail.
APPROVED FOR
VETERANS
AND Both
NON-VETERANS | Resident and
Home Study
STk G DAPR Courses Offered!

LOS ANGELES 37, CALIFORNIA - ESTABLISHED 1905
IN CANADA: 193 E.HASTINGS STREET,YANCOUVER.B.C.

FIND OUT NOW—MAIL COUPON TODAY!

NATIONAL SCHOOLS, Dept. RH-53 Mail in envelope
4000 South Figueroa Street o papis "
Los Angeles 37, California grotateanc
Send FREE Radio-TV Electronics book and FREE sam-
ple lesson. I understand no salesman will call on me.

NAME AGE
ADDRESS.
CITY ZONE ___STATE

Check here if released from service less than 4 years ago.
] Check here if interested in Resident School Training.

e ey ) o i i (T i v e e
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T0 TUNER
WHITE - GREEN
7 K-10%

junetion of R203 (330 ohm) and
C201 (5000 ppfd.). isa““.:.‘;'.:“A"’;’::.:'cht"n‘:;.:‘f
The House b. Connect a 27k, 10%, % w. re- e slplmyeatles 7 (g
. | TUNER et tubes ..
OF Awa E e AR -5/7-23 TRANSMITTER
— Companlon for above. Brand Noew. ... . $59.50
I » BEACON RECEIVER
THE ORIGINAL WILLIAMSON i‘ il P
HR-15 AMPLIFIER KIT | B¥ Tuncs 195 to 320 Ke. Size
ax4x68". Wt 4 Ibs.
Complete with 5 tubes. |
:23.,”“ $13.50

H A Rv E v R222 {82k) and connect it to the TERRIFIC "G & G" BUYS
white-green lead from the tuner. . B/ E

Disconnect this latter lead from SIR8SS) BEC R REEEINER

(luohc 527 95

Reccives A-N beam slgnals.

Used. Ceiie....58.95 |
[ N ' ! HEADSETS excellent BRAND|
) ' "~ MS.23 nigh impedance . ...... 235;"5 ;E.WH |
:g 33 Jow impedance .. ...... 2.45 3.75
AGC. LINE snxgoyrrﬁg'n:m.’m;ﬂ(kz:t::é)s) - T ass
| s - . g JKz‘gr::c'k PR » "q T 130
The famous, original Willlamson HR-15 . .. still sistor between the junction of S COMMAND ‘
acclaimed the leader .. .in kit form, with the Y01- i i -
original Partridge ou!pul Transformer. Assemble R201-R203 and ,the Junction of CR-274N
this kit, and in 3 hours o less, enjoy the 'hnest the biue and white-green leads. & ARC-5 EQUIPMENT [
sound you ever heard. perales from a tuner .3 Excetlent BFAND
phong-preamp, Crystal pick-up, or other signal c'. ReplacerC218 (01 pfd.) with a B I TR, (TS
source. AbFsqule gain is 70.8 db mg.t(;mbzo db {:(f’ .02 pfd., 20%, 600 v. condenser and BE'333 Revr 3¢ we. CITiEEe Tades
feedback. Frequency response: == from i g cvr POl oy ; . i
10 100,000 €ps. Qutput impedances to match all Gl (COT, i IRewints e Y0 26335 Koar'aFame 1000110 1550 2350
speakers from 1.7 to 109 ohms. Kit Is complete 20%, 400 v. condenser. BE1458 Xmir 537 M. 535 2130
with 5 tubes (1-5v4, 2-65N7, and 2-5881 (or 807 d. Replace R230 (1.8 meg.) with a BC.450 3-révr control box. .. 1as 2.as
it requested), 2-Punched Chassls 2-Resistor . P = ke gcﬁ-:csx Xmie control box. Coie bas 1ias
Mounting Stnps Sockets, Panndge WWFB Out- 3.9 meg., 10%, 'z w. resistor, R226 A R L LI Sl = - l:sg 325
gut Transformer, Assembly Instructions, and All (27k) with a 22k. 10%, % w. re- Single Transmitter rack. ......... ; 3.25
Other Necessa:y Pa:ts for Amplnher and Power . - ;
Supply. . k c..$76.50 sistor, R227 (27k) with an 18k, DYNAMOTORS
Availabl ]0‘7{, 1 w. resistor. and R242 (39k) TYPE INPUT OUTPUT E ellcnt BRAND |
PARTRIDGE OUTPUT TRANSFORMERS — Available 4 iy . Vol v T NEW
Separately. WWFB........$26.00 with a 27k, 10%, % w. resistor. RE-AC 28 250@ 05 3 13.95% 3550
HR-15T WILLIAMSON Kit--Furnished as above, PE-101C 12,24 400 @ 13 275  4.85
with TRIAD Transformers and Chokes ........ $69.50 RA.164 & 165 DT gzn, BIo g 98 ATH e
A H 4 PE-94 43 300 2 4.95 95
AT A b Hook in piture e B Bl i
. . H 4 B 1
it A A This can be caused by leaky C225, 80-77 17 1535 0 32 2330

coupling condenser between the g .
2nd sync clipper (V206A) and the BC-645 TRAT:?:ILE;‘:‘:&GSAZ EMF::

horizontal phase detector (V207). ! e b ol Falid
Replace C225 with a new 1000 e o e
pufd., 450 v. ceramic condenser.

R=J SPEAKER ENCLOSURES
K= it
o

BOOKSHELF
Py o0 MODELS
.5 mﬂb The new famous R-J cab-

band 420-450 mc. citizens radio
460:470 nec. fixed and mobile
] 450.460 me. tylovision oxperi-

mental 470-500 mic. 15 tubes

= resf Ll Wi inet developed to new
ﬂ_:‘ -‘1;_, izt i dimensions. Small enough
184 8520

(tubes alone worth more than

L | to pe(mnt Itl to be tmd RA-164 & 165 17.1!; or.ce's)rs4—;r7 4—7»: 3_
— . . . 2~ —a955 =
‘ri‘ = B s To increase picture drive and contrast WE316A. Now covers 460 o

490 mg, Brand new BC-645 with

s Reproduces amazingly range. | ’ tubes. Tess power supply in fac |
| S t::leandsrnotmhdhatss fun- Remove C219 (.01 xfd.) and R214 S“““ ga‘” i el EMEeTRYR el 2
amentals while pe’ml ng irect radiation o .
nigh frequencies. An ideal system where space (22 Ohm)_ at caﬂ!o_dc of V204 49 <t CONVER%LOUND&I)?GRAM ,
is at a premium or as an extension reproducer (12BY7 video amplifier). PE-101C_DYNAMOTOR 'm.
anecaor} extra room. May be finished to malch the Connect pin 1 of V204 to the junc- above BC-845. ... ....... $4 85
Madel $-8-U for 8 inch speakers (11 AN A $2.45

high x 10" deep x 23%" long).. $24.50
Model $-12-U for 12 inch speakers (24"
high x 10" deep x 21" long)........ 29.50

MICROPHONES =" “lew’

T-45 Lip Mike, navy typc $1.4s
T-30 Throat Mike B85
T:17 Hand Mike . . {
T-32 Desk Stand Mike. .. 4.95

WESTER" ELECTRIC BC-221 FREQUENCY METER
8” PM SPEAKER 155-A c25 : l He:o:dlhon:d Ps'ulrzcr' Complete w.mslzg 50
Ol pid ubes and crystal . ... ...l
:M:’ee-rosy.k:.lﬂe F’vr‘;lvui:"esic::Tll 'fr:;rqu:seww::,h gfehemI:J 1: R s R 2ol l 138 TELEGRAPH KEV . ............... s1.19
- : AR ey 2 - I tmMEG
erage and wide angle high frequency distribution. - ‘BR’I?HVNESS WILLARD 6-VOLT
SPECIAL . . . . . . . $24.60 Rzl 5001 MIDGET
- . 470N = A 300
-..-;—-““é' 2 Nk STORAGE BATTERY
- - I
A B ARVEY ls ] 'I _7- § 270v = 3-a1n.11°3 '{%—l,'ﬂ;ﬂﬁ. :‘J::_-vl 835/.0 5
; o (A) (8) standard clectrolyte. .65
‘ e 0 LY o
' OUS atruments tion of R218 (470 ohm) and R290B WILLARD 2-VOLT
1 e cauipmens WU back I ( " trol). See (A) STORAGE BATTERY
1 Whethe? you 'equ"(eor recording o:‘ P pthing 1 contrast control). ee " S0 ae ik 32 69
e components i pe . in HATLN find i g Remove R258 (1.5 meg.) and re- BEANDINEW ~mucyoprar g ST 2y
. 13;‘;;\?:2 i :::l:!;\ey o immediote g place it with a 1.2 meg,, 10%, % l.t::t:‘:%zuﬂ.?sg:n%l&;ﬂc:i?;{\?osv:ﬁ_i-s $1.45
‘HO:RVH s‘W“'::‘e ‘P‘? i w'rf_- -=* w. unit. See (B). 7-PRONG 2-VOLT VIBRATOR, FOR PORT-
§ delivery = Remove R300 (470k) and replace ABLE AND FARM SETS (GE LES30) - 81.49
NO'I'E Price Net, F.O.B.,, N.Y.C. it with a 390k, 10%, 1o w. resistor. Please mc:udc 2515 Oeposit with order—Balance

and subiect to chonge withaut notice. €.0.0. MINIMUM onosn s: 00. AN Shipments

F.0.B., Our Warchouse

ALL SETS } |
Snow in picture.
Snow appears after set is in oper- | ‘ & (‘ RADIO SUPPDI-\:
RADIO COMPANY, INC, ation for some time. Grid-to-cath- | }| ¥ COMPANY =r%°
103 W. 43rd 51, N.Y. 36, N.Y. * LU 2.1500 ode leakage in one of the agC. | |l sy vesey STREET o NEW YORK 7. N. Y. |
) ) ; controlled video i.f. stages will . - -
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cause the i.f. a.g.c. voltage to drop
and the r.f. a.g.c. voltage to in-
crease.

Locate the defective tube by sub-
stituting good ones for those in
the i.f. stages.

ALL SETS
Microphonic sound, tubes O.K.
This may be due to loose clip on
top of adjusting screw of the
sound discriminator transformer.
Solder clip to top of transformer
can. 30+

CURING "BRAKING" IN
ROTARY BEAM MOTORS
By JACK WATT, WBHYQ

T"E propeller-pitech motors widely used
as rotators for amatenr rotary beam
antenna systems are often subject to a
violent *hraking” action when the con-
trol switeh is thrown “off” afier being in
the “reverse” position. The braking is
very severe on the smaller-sized motors,
and when they are used with anvihing as
kirge as a 20-meter areav, the action
could eventually wreck the most rg-
zedly-built beam.

When the control switch is opened and
the power is removed from the svstem,
two things happen: the reversing rvelay
returns to its *“normal® position, and the
field of the stepdown transformer col-
lapses. The motor inertia tends to heep
il turning in its original (*‘reverse”) di-
rection, Since the reversing relay has re-
turned to the “forward” position, the
collapsing field sends a surge through
the motor which has a tendeney to turn
it in the opposite direction. The result
is a terrifie jerk to the beam strueture.

By inserting a time-delay eirenit (sce
diagram) the reversing relay is energized
for about five seconds after the power is
cut off, alHowing the motor 10 come to a
complete stop hefore the relay returns to
its normal position. The time delay can
he varied by substituting different sizee
of resistors and condensers for the ones
shown.

The time-delay ¢irenit is instated at the
aperating position, so it is still possible
to have complete reversing control with
only three wires. The stepdown trans-
former remains right at the motor and
the control wires ave still fairly light, a
necessity if the beam is a long way from
the operating position. —30—

Wiring diagram of the lime-delay circuit.

17.2ayv
TRANS,

—o-_’
A _nil LA RL2
c""\ E RLI

PROP MOTOR

1T VAC.

R, —47,000 ok, 2 u. res.
C—+40 ufd., 150 ». cond.
SRy—75 ma. selenium recrifier
RL,—10,000 ofim “plate’ relay
RL—Originel reversing relay
S;—D.p.d.t. switch
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| 4 USE THE

2 Thermostatic Action
quarcnieed for the
life cf the iron, or
dovble your money
back!

Yes—the heat is QUICK! Just touch the trigger, and in seconds
TRIG-R-HEAT is ready to solder. Heat is RIGHT, too! An amaz-
ing, exclusive thermostatic action {without the use of trans-

ALY

formers or fragile thermostats), quickly brings TRIG-R-HEAT

to “on-the-target’’ soldering temperature and keeps it there.

Iron is never too cool for efficient work—never too hot for the

good of the tip. The result—solder doesn’t fuse to iron, so

tips last two to three times as long as those on irons without

this exclusive feature. A built-in spotlight makes dark, hard-
to-reach places easy to solder. Wattage starts at approxi-
mately 400 watts and idles s about 100 watts, Operates

on 115-120 volts, AC or DC. Get Wall TRIG-R- “‘u 7 7
HEAT ot your dealer’s today! :{‘ ox

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864

';% ’z%;

WALL manuracruriNG co.

GROVE CITY ® PENNSYLVANIA

m
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MANUFACTURERS' LITERATURE

enclosing the proper amount,

Kenders are asked to write direetly to tie manufacturer for the liter:ture.
By mentioning RADIO & TELEVISION NEWS, the issue and Paxe, and
when indicated,

delay  will he prevented.

MINIATURE TUBE GUIDE

Hytron Radio und Electronics Co.,
Danvers. Massachusetts now  has
available copies of the Sixth Edition
of its “CBS-1Iy‘ron Reference Guide”
covering miniature tubes.

Pertinent characteristics data is
given for 250 miniatures, 87 of them
new since the Fifth Edition was pub-
lished. The Guide also includes 111
basing diagrams and indicates similar
larger prototypes.

Data is as complete as possible and
includes operating conditions for indi-
vidual tube types.

The material is presented in tabular
form in order to provide the maxi-
mum information for the service or
electronic technician in the most usa-
ble sivle. Copies of the Guide are
available on request.

CONCORD CATALOGUE

Concord Radio, 55 Vesey Street,
New York 7. New York, has recently
issued a 36-page catalogue covering
various types of electronic equipment.

Catalogue 153 lists tubes. audio
equipment, test equipment, kits, an-
tennas. converters, TV accessories,
tools, parts. ham gear, etc. Copies are
available upon request to the com-
pany direct.

SPEAKER ENCLOSURES

Bud Radio, Inc., 2118 E. 55th St,
Cleveland 3, Ohio, now has available
a four-page pamphlet describing a
complete line of metal speaker en-
closures for hospitals, aud’toriums,
stadiums, school rooms. restaurants,
airports and railroad stations, depart-
ment stores. industrial, and commer-
cial applications.

Conmiplete information is given on
cach model including mechanical spec-
ifications, finishes, and prices.

MAIL ORDER CATALOGUE
| Radio Shack Corporation of 167
‘\Vashington St., Boston 8, Mass.. has
published an 8-page sale bulletin which
lists junction-type transistors, u.h.f.
television antennas and converters, a
TV-FM booster, wire, tuhes, blowers,
transformers, condensers, resistors, and

) 18 - = . =
X sale-priced high-fidelity tuners and
redelﬂted PuIChuse! E amplifiers. =
] INC. H‘Q’ Copies of this bulletin are available
New Yok T,N.Y. o 66DeySt o ‘0" request.

Dighy 5-3050 -,
Newark, N.J. « 114 Hudson Stieet o MAvhet 39035 2%
Alientown, Pa. « 1115 Hamilton 1. ¢ Hemlock 3744
Easton, Pa. o 925 Northampton Stieet o Easton 4299 k-
Los Angeles, Cal. « 911 §. Grand Ave. o Tanity 11 E

112

BOGEN EQUIPMENT
David Bogen Company, 29 Ninth
Ave., New York 14, N. Y., has issued
' a 24-page booklet covering its line of
amplifiers, p.a. systems, television
boosters, and allied equipment.

www americanradiohistorv.com

Entitled “Elecironics for Audio-
Radio-Television,” the new publication
gives design features, specifications,
and prices on the equipment. The
amplifier section includes p.a. units
ranging in output from 10 to 70 watts.
Three mobile amplifiers are also listed
for 6 volt d.c. or 117 volt a.c. input:
two bhroadecast quality preamps, one
designed for mixing and fading up to
five inputs; and 125 watt and 50 watt
booster amplifiers are also covered.

Copies of this booklet are available
without charge from the company.

STEEL SHELVING

Precision Equipment Co., 3712 N.
Milwaukee, Chicago 41, 111, is offering
a copy of its new catalogue covering
steel shelving, lockers, etc, as well as
other storage and maintenance equip-
ment for industrial use.

Various items of interest to the
radio and television service shop owner
are illustrated and described. A copy
of this 32-page booklet is available on
request.

JENSEN PUBLICATION

Jensen Manufacturing Co., 6601
Laramie, Chicago, Ill., has issued its
“Technical Bulletin No. 4" which de-
seribes the company's four-channel,
ultra-fidelity system as demonstrated
at the two 1952 Audio Fairs and at
the February 1953 Audio Fair in Los
Angeles.

Included is construction information
on the “Transflex” bass reflex trans-
mission line unit and associated 45-
eycle crossover network for the fre-
quency range adjacent to the lower
limits of audibility.

RECORDING EQUIPMENT

Audio & Video Products Corp., 730
Fifth Ave., New York 19, N. Y, is
offering a 4-page illustrated catalogue
with detailed specifications and prices
on the complete line of Ampex record-
ing equipment and audio accessories
handled by the firm.

The publication includes details on
the new Ampex playback which al-
lows up to 8 hours of continuous play
with automatic reversal and on pre-
recorded music-on-tape for use with
these machines.

CLAROSTAT MANUAL

Clarostat Mfg. Co., Inc, Dover,
N. H.. has announced the availability
of the Second Edition of its “TV Con-
trol Replacement Manual”

This publication carries over 262
pages of factual control replacement
information by set model and chassis

RADIO & TELEVISION NEWS
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your futura in

the new world of

ELECTRONICS

RADIO=TV=-

ELECTRONICS

will these fast-growing industries
leave you behind . . .

or skyrocket you up with them?

F Rt RN AR €m Scud for this free CREI hooklet today . . . and find owm!

When vou find success in your chosen field. vou may look
back on one small incident that changed the eonrse of vour
career. [l may be a eonversation you had. It may be the day
vour father bought you a radio kit. or the day vou applied
for a job just when somebody was needed. It may well be
(as it has for thousands) the dav vou took two minutes to
request the free CREL booklet called “Your Future in the
New World of Electronics.”

When vou read this faci-packed booklet, vou will get a
complete picture of the electronies industry: where it is
going. and what vou can do to rise with it. For here is a
field expanding so rapidly that the most aptimistic experts
fall short in their predictions.

Consider the 109 TV stations now

early days of radio-electronics. Since then CREL has pro-
vided thousands of professional radiomen with technical
educations. During World War H., CREI trained thousands
for the Armed Services. Leading firms use CREl courses
for group training in electronics at company expense;
among them are United Air Lines. Canadian Broadeasting
Corporation. Trans-Canada Airlines. Sears Roeluck & Co..
Bendix Produets Division All-American Cables and Radio,
Inc.. and RCA-Vietor Division and Macklett Laboratories.
CREL courses are prepared by recognized experts. in a
practical. easily-understood manner. You get up-to-date study
materials: your work is under the personal supervision of a
CRET Stafl Instructor who knows and teaches vou what in-

dustry needs. You choose vour own

operating, and the 2.000 more made
possible Ly the recent FCC “un-
freece” Consider the 20.000.000 TV
sets and more than 100.000.000 radios
now in opergtion. Consider the gigan.
tic defense orders for electronic equip-
ment and installations.
Consider the thousands of radio-
equipped fire and police departments ; [
the radio-equipped railroads; the hun-  — —
dreds of cities with 2-wav radiu service
for cars and cahs; the wide-tanging field of aviation eom-
mmications—radio-controlled aireraft, navigation-and-traf-
fic control, anport stations.
Consider the waritime world with its radar and navigation
aid-. fathometers, ship-to-shore and ship-te-ship communi-
cations. Think of elecironic heating. Fax and ulira-Fax.
eleetronic medicine. clectric computers. and all the indus-
trial applications of electronic know-how.
Then think of the unlimited number of positions to he filled
in development. researel design. production. testing and
inspection. mannfacture. broadeasting. telecasting, and serv-
icing. Luck won’t get vou a job. Coutracts won’t. Knoewl-
edge will. You will have knowledge if vou prepare now
if yon are alert enongh and ambitious enough to obtain that
knowledge—if you take twe minutes 10 send for “Yonur
Future in the New World of Electronics™ and then follow
the plan it deseribes.
This helpful book shows you how CREI Home Study leads
the way to greater earnings through the inviting opportuni-
ties described above. However. heing an aceredited technical
school. CREIL does not promise vou a “short-cut.” You must
translate your willingness 10 learn into salable technical
knowledge—via study. CREI knows what it means to grow
along with a booming industry. This vear CREI iz cele-
brating its 25th Anniversary, having started in 1927 in the

mation.
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CREI resident instruction {day or night) is
offered in Washington, D. C. New classes |
start once a month.

VETERANS: If you were discharged after
June 27, 1950—Ilet the new G.I. Bill !
Rights help you obtain CREIl resident in- firms.
struction. Check the coupon for full infor-

hours of study at home. Upon eom-
pletion vou jain the many CREI grad-
uates who have found their diplomas
keys-to-success in Radio. TV and
Electronies. CREI alumui hold many
of top  positions in - America’s leading

At your service is the CREI[ Place-
ment Bureau whieh finds positions for
students  and  graduates.  Although
CREI does nat guarantee jobs. the hu-
reau now has many more requests for personnel than can he
filled. Talk to men in the ficld and check up on CREI's hieh
standing in electronics instruetion. Determine for vourself
right now that vour earnings are going to rise with your
knowledge—and that vou will rise with this booming indus-
try. All this CREIL offers you. provided vou sincerely want to
learn. Fill ont the coupon and mail it 1odav. We'll promptly
send vou vour free copy of “Your Future in the New World
uf Eleetronices.” The rest—vour future—is up to vou.

S =l

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept, 115, 3224 16¢h St., N.W., Washington 10, D. C,
Send hooklet **Your Future in the New World of Electronics™ and course outfine.

CHECK O Practical Radio Engineering [ Aeronautical Radio Engineering
FIELD OF (O Practical Television Engineering

GREATEST [ Broadeast Radio Enginearing (AM. FM, TV)

INTEREST TV. FM & Advanced AM Servicing

Name
Street

City Zone. Stare.
Check Residence School Veteran

L e L L T Y PP P T P T Y T T YT PP TP TP YR
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designation, the set manufacturer’s
part number, the Clarostat catalogue
number, and the function of the con-
trol. Several cross indexes serve as
additional checks in determining the
right replacement.

The manuals are available at §1.00
THE each from distributors or the company

'4\/' / |
e direct. —
___________ o TEGHN“GRAPH ‘ FREE PUBLICATION
===\ ]
1 e

Allied Radio Corporation, 833 W.
SYSTEM OF Jackson Boulevard, Chicago 7, 111, has

relcased the first issuc of the “Allied
PRINTED High-Fidelity Auditioner,” a four-page
| quarterly publication containing infor-
mation about new products and de-
; _ l velopments, especially in the field of
> y i e . high fidelity.
""" 3 = . _ fu”y explamed An interesting feature is a column
g ¢ called “Hi-Fi Clinic,” with questions
the griginatars ond holders of the basic and answers a.hou“ t_vpnca} problems
potents . . . Technograph Printed Ciccuits, encountered with hi-fi equipment.
L1d. {Hendesson & Spolding) of Englond. This new publication will be sent
. : without charge to audio technicians.
Voluoble reading for Engineers and LR - ] =, =
Businessmen alike . . . The key to future hi-fi 4mSta"mS' experimenters, .afnd
development of mony elecironic components. h'Obby]StS' To be placed on lh? ma{lnng
list send your request to “High-Fidel-
ity Auditioner” at the company ad-

in 48 poges of cleor fext ond illustrotions by

48 pages 5% x 8%, with ottractive
hard cover.

COUPON dress. o _
TODAY "SCOTCH" TAPES
CONTENTS: . e e e == = = Minnesota Mining and Mfg. Co., 900
 Origin and Early 1 TECHNOGRAPH PRINTED ELECTRONICS, INC. « | Fauquier St., St. Paul 6, Minn, has
A g , St J o
: The“ré’é’ﬂ%’,‘;@ph ' ::Z:t'l':!“r:;:met'hr"m""' Hew Yok, ept- Es: announced an 8-page booklet describ-
i Egitairpag::%fflbeti ® Please send me postpald, _____ Copies of ¥ ing applications of seven “Scotch”
= Printed Circuits % your book, The Technograph System of Printed 3 brand paper-backed electrical tapes in
« Economic Aspects E Circuits. | enclose $1.00 for each. E | electric motor, coil, and transformer
Name — - el
TECHNOGRAPH T i s SRS ‘
PRINTED ELECTRONICS,INCORPORATED & © © P I [P e o i i IS )
191 Main Street o Tarrytown, New York :_ 'ty—.::— - __1e_‘___ __: ties of all applicable tapes, together

with the electrolytic corrosion factors
of each are listed in the book, copies

S(HEMATKS_CONVERS‘ONS of which are available from the manu-
FOR SURPLUS GEAR facturer. .

NEW LISTI MANY ADDITIONSI | CONSUMER BOOKLET
e o A The receiver division of Allen B. Du
Mont Laboratories, Inc., has issued a
comprehensive consumer hooklet on
cabinet design, construction, and styl-
ing.
This purse-sized booklet breaks TV
cabinet stvles into four distinct cate-
1 gories; traditional, contemporary.

Q_\ Your One complﬂ'e Speaker Sﬂurce;’//;) modern. and mixed and contains an

ANOTHER OUTSTANDING JOBBER
RADIO PRODUCTS SALES CO.

1237 - 164h St
Denver 2, Colorado

HAS THE
SENSATIONAL NEW
| a70. 7
ey SCOPE KIT
IN STOCK!

m’;men:lmture.
R. E. BOX 1220
GOODHEART  BEVERLY HILLS, CAL.

exhaustive description of each of the

. = stvles.
" » UTAH . \’]Tf]se booklet will be distributed to
Cons 's through the com 'S au-
REPlACEMENT thg:il'lz?(fl‘il‘el;s:tg’ (1ez§crs. “ o b
SPEAKERS TUBING COMPONENTS
Export Dept. Rocke International Corporation, N. Y. €. Uniform Tubes, Inc,, 1220 Level Rd,

Collegeville 2, Pa., is currently offer-
ing copies of a four-page booklet de-

RADIO PRODUCTS co" INC. scribing a wide variety of miniature
HUNTINGTON, INDIANA | and subminiature metal tubing for

A WHOLLY OWNED SUBSIDIARY OF NEWPORT STEEL CORPORATION usc as component parts of transistors
and other advanced clectronic equip-

ment.
Manufacturers’ inquiries are invited

UTAH WANTS TO SEE YOU by the company.

YOU WILL WANT TO SEE UTAH A copy of G- Gontrols Tnc’s new

catalogue covering its miniature and

at Boo'h 880 - Display Room 603 A octal size thermal time dclay relays

is now available from the company at
28 Hollywood Plaza, East Orange, N. J.
ELECTRONICS PARTS SHOW MAY ]8'2] Publisci,‘\ation #30, a 4-page, 2-color
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Let me show you how EASY it is to
LEARNTV R

Directar

the practical way--

assemsLe A T RANSVISIoN

WILL HELP YOU to start

learning TV the practical
way — by assembling a
TRANSVISION TV KIT in EASY
STAGES. For only $39 you get
PACRAGE 1 (standard first
pkg. for all of our kits). This
package gives you the BASIC
CHASSIS and over 450 TV
COMPONENTS with complere
Instructions. When ready,
you order the next stage
(pkg. *2), ete. All stages

FEATURES

(or packages) are low priced,
making your complete kit a
terriffiic buy! Your completed
chassis i3 a superd 25 tube

given only in new
Transvision TV Kits:
No previous technical

set (22 tubes and 3 rectifier k"°“"’d9_° required
tubes) with 6"x9” p.m. § - - . Easiest to as-
speaker — a custom-chassis J| semble . . . New A4
worth up to 100% above [ circuit gives finest pic-
your investment. ture and sound | |, |

Ideal for fringe areas
. .« Has Automatic
Frequency Control
.« . Automatic Gain
Control . . . Retrace
Elimination b
Never obsolete be-
cause color and other
developments can be
added easily
Choice of 6 Kits.

UHF and REMOTE
CONTROL may be
had at small addi-
tional cost.

EXPORTERS: Foreign
system of 625 lines can
be accommodated.

EDUCATIONAL:

No previous technical
knowledge required.
With PACRAGE ~1, you get
my handy 70-page plastic-
bound Instruction Book
which includes a 20-page
Service Section. Also 12 full
size (17"x22") Drawings and
Protographs, a 64 page Serv-
ice Booklet, and 1 year's
subscription to my “T'V and
Electronics Notes”.

AIDS CAREER:

Do you plan to be a TV
Technician, Service-Dealer,
or Engineer? You'll benefit
by assembling a Transvision
TV Kit.

PROFIT 3 WAYS:

You profit by gaining valu- {
able practical knowledge . . .
by saving on servicing costs
+ .. and by producing a TV
chassis worth up to 100%
above your cost.

For complete line of TV
Cabinets. ask for folder.

2

-~
]

|~

|
Used in Naval Reserve Troining Progrom.
FAMOUS EDITOR of a national science magazine says:
+«+ my own assembly (of the kit) produced fop-quality
results, compaorable with any set I've scon and betfer
than most . . ”

FREE CATALOG

Write to D. GNESSIN, EDUCATIONAL DIRECTOR, at:

TRANSVISION, INC.,Dept. RSk NEW ROCHELLE, N. V.

;e ==s MAIL THIS COUPON TODAY o meem
Mr. D. Gaessin, Educational Director ]
TRANSVISION, INC., NEW ROCHELLE, N. Y, Depr. RNSK

1 [ I'm enclosing % deposit. Send standard kit

PACKAGE “1, with all Instruction Material. Ill pay the

I balance C.0.D. I

[ Send FREE copy of your new TV Kit Calalog, Cabinet |

Folder, and Price Lists. 1

1 Name 1

: Address, = :

p City State 1

May, 1953

describes 6 greal new
Transvisien TV Kits,

brochure includes cutaway views of
the stainless steel mechanism and
metal shell, a complete set of curves
of operating characteristics, and de-
tailed specifications on the six time
ranges now in production. Delay in-
tervals range from 3 seconds to 5
minutes.
SERVICE MANUAL

Sylvania Electric Products Inc. has
announced the publication of a new
service manual, covering all of the
company’s TV models from 1950 to
1953.

Superseding the three former vol-
umes issued since 1949, the new man-
ual omits all duplicate information on
cach chasis as it was built. Condensed

and revised schematics, waveforms,
alignment procedures, and replace-
ment parts lists for all models

through the 508-510 chassis, in addi-
tion to code changes in the bridge,
chassis. and model numbers, are fea-
tured.

In addition to the manual, the
company is offering a one-vear sub-
seription to all of its TV technical
information. The manual and sub-
seription will sell for $2.00 each. Con-

tact your Sylvanria distributor for
further information.
RAILROAD RADIO DATA
New heavy-duty railroad radio

equipment is described in an 8-page
booklet currently available from
Westinghouse Electric Corporation,
Box 2099, Pittshurgh 30, Pa.

The hooklet, B-53787-A, describes
features of the equipment that enable
it to readily fulfill the five basic needs
of railroad radio communication: end-
to-end; train-to-train; wayside-to-
train; dispatcher-to-any-wayside or
train; and bridging wire-line breaks in
an emergency.

The electrical and mechanical de-
seription of the equipment includes
ratings, dimensions and weights, and
power requirements.

The equipment covered is the com-
pany’s Type FE. —50—

CAPSULE RADIO CONTROL

HE first master test unit of a revolu-

tionary capsule radio control for mu-
nicipal strect lighting svstems. invented
by Broadwuay Maintenanece Corp., has
been installed in New York.  The inex-
pensive new control is expected 10 save
American eities millions of dollars an-
nually in lighting and maintenance costs,

It also provides the eitv with insian-
taneots emergency control of its street
lights without additional equipment of
any kind, should such conmirol hecome
NECesSary.,

The capsule control, approximately
the size of an electrie bulb. is so inex-
pensive that it ean be replaced rather
than repaired. Tt is o monitor-type re-
ceiver which monitors o steady radio
sigmal and switehing assemblv. It can
be controlled from any standard eom-
mercial radio transmitter.  In this wav
all street lights can be operated simul-
tineously  without the malfunctioning
now encountered with the astronomieal
time cloek or photoelectric ¢ells cur-
rently in use. 50—
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1 { ) Send me———_Model FSM-2;

: Name_
: Address
I Civy.

L. Veltri, busy service-dealer
of Westchester, N. Y., reports:

I SAVED *940°

by making a $59 INVESTMENT
in a Transvision

FIELD STRENGTH METER

*8ays Mr. Veltri: “ .. The way I figure,
in the last 6 months 1 saved thai much
money in installation ¢ime alone ...

i ond BATTERY
OPERATION

FIELD STRENGTH METER
Saves 50% of Installation Cost
Pays for itself on 3 or 4 jobs

NO TV SET NEEDED
Works from antenna . . .
Measures actual picture sig-
nal strength directly from
anfenna. Shows antenna ori-
entation maxima. Compares
gain of antenna systems.
Measures TVI on all chan.

nels. Checks receiver re-
radiation (local oscillator).
Permits one man antenna

oy

Eliminate varifbleS,
insure accuracy with
direct meter read-

1 { ) Enclosed find $.

installation.

ings on the FSM.
PREVENT WASTE OF Q
SERVICING TIME! By| /7.~ -_*1'
checking antenna perform- !\ ] v, "'\
&

N\
ance with the Field Strength \ ’;: :/Ig
Meter, the serviceman can L=

determine whether the TV | T4~ 1T
set or antenna, or both, are| ' Don't lug sets.
the source of trouble. Call

The Transvision
backs are eliminated. oM [makes

installation easy.
Wide range: Measures field strength from
10-50,000 mictovolts. Has Frinde Area Switch
for weak signal areas. 13 channel selector.
Individually calibrated on every channel.
ADAPTABLE for UHF

Model FSM-2, for 110V AC only. Complete
with tubes. Wt. 13 1bs. net $59.

Model FSM-3B, for 110V AC and Battery
Operation (all batteries and cables included).
Wt 22 lbs. _ ] net $79,

Order direct from factory:

TRANSVISION INC., NEW ROCHELLE, N. Y.

FREE: Sample copy of “TV and Efectronics
Notes”. Or send 50¢ for year's subscription.

AY TRi4L
this fine ines,
S, Then umeany

TRANSVISION, INC.
NEW ROCHELLE, N. ¥,

DEPT. RN.53F
FSMm.38
deposit. Balance C.C.D.
{ ) Enclosed find & in full.

b accept your 10 Day Trial terms,

-
-4
(S,
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NEW AND MORE
COMPREHENSIVE

1953
RELAY SALES | ‘&7

CATALOG /7@ “=iio

T

NOW READY

Be

for your copy

118

DELIVERY
FROM STOCK!

RELAYS

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

Telephone, wire or write
for quotations.

/ a8,
(& M
/ Q’-‘ \://5)

-

Os

sure to send

Telephone

SEeley 8-4146

833 W. CHICAGO AVE.

DEPT. 8, CHICAGO 22, ILL

QRM-Cutting Selectivity

l (Continued from page 62)

The front and rear panels were simi-
larly formed from sheet aluminum, as
was the wrap-around case and cover.
Note that the front panel is slightly
larger than the rear one, to permit
the wrap-around and cover to go in-
side the lip of the front and outside
the rear. It can thus be slid off over
the rear cover by removing the sheet-
metal screws holding it in place. The
parts of the disassembled case are
shown in the photograph Fig. 3. To
save space, no socket is used for the
pilot light. Its only function is to in-
dicate whether or not heater power is
on the unit, and a 12-volt bulb, oper-
ating on 6 volts and soldered in place
by its base behind a small hole in the
panel was found to do the job admi-
rably, and without glare. The hole
may be seen between the knobs in the
photograph, Fig. 5.

External Connections

Fig. 6 shows the connections that
need to be made between the con-
verter, the i.f. strip, and the broadcast
receiver. Note that a d.p.d.t. switch is
installed in the receiver and is used
to switch both the audio input to the
receiver gain control and the heater
power. In one position, all BC receiver
heaters are on, the converter and if.
heaters are off and the gain control
is connected to its original BC circuit.
In the other, the BC receiver r.f. and
i.f. tube heaters are off, power instead
being supplied to the converter and
i.f. strip heaters, and the input to the
gain control is switched to the if.
strip output. By thus switching heat-
ers, it is possible to leave plate volt-
age on both the if. strip and the
entire BC receiver at all times, since
turning oflf the BC r.f. and i.f. tubes
stops them from drawing plate cur-

www americanradiohistorv. com

Fig. 5. Front and rear views of if. strip.
ment knob (left) and selectivity control (right).
connector (bottom left), oscillator tuning slug (bottom center). S-meter jack J. (bot-
| tom rightl. input jack J, (above ] S-meter adjustment pot (center of panell

ANTENNAS
B.C. CONVERTER
<7 MOTE' SINGLE ANTENNA MAY

BE YSED (F SUITABLE SWITCHING
15 iINCLUDED v THE CONVERTER

:

CONVERTER
ouT 8=
B+ 6V,

¥ 3
ety

10 BC )
1" pLates

L BROADCAST RECEIVER

s == ADDED T0
f +—8C. RCVR
G BC GAN

AUDIG 3 ~controd

R:::F: I ‘r_‘ .
VNTLd ;—Jam \ il AU e

= Y T HEATERS = 8SPKR

| Blc POWER SW.  1o'gc 2nD DET.
CAR

a.

i

C. 1LE STRIP

6v. B+ AUDIO

I 9 ourd

BATTERY

Fig. 6. External connection diagram. Most ot
the car receiver is disabled to save power
when the attached equipment is used.

rent, and makes it available for the
i.f. strip which requires approximately
30 milliamperes. Be sure to trace out
the receiver 6-volt circuits, however,
so that the audio and rectifier tubes
(if any), the vibrator, and the speaker
field, if operated at 6 volts, run all
the time.

It is important to shield the audio
output lead from the i.f. strip to the
BC receiver, since otherwise it will be
likely to pick up vibrator hash and
feed it into the audio system. Other
cables can also be shielded in the in-
terest of minimizing ignition noise, al-
though that has not always been found
necessary.

No other changes need to be made
in the BC receiver, and it can still be
operated normally without any of the
ham gear connected. This is a decided

In the front view: clipping level adjust.
Rear view at left: power and audio

NEWS
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oNLY a1 AIREX | THE MOST POWERFUL
FRINGE AREA TV CHASSIS MADE

THE CHASSIS THAT TELEVISION *
ENGINEERS AND SERVICEMEN New ]953 630 FA'2

ARE BUYING FOR THEMSELVES

This amazingly advanced 31 tube TV chassis is years ahead
in engineering and gives you the ultimate in TY viewing and
listening pleasure. To assure you trouble-free TY our engi-
neering staff has incorporated into the "630 FA-2" design

TUBE MTG. BRACKETS—$6.50
°

I MONTHS

the experiences of hundreds of TV servicemen and engineers. i GIIJNILA
Receiving range includes stations up to 200 miles away. i R.
Nothing has been spared to bring you the finest of TY ON ALL

chassis. Only the best and most expensive parts are used. \
There is no other chassis that compares with the ''630 FA-2"
* for fringe area reception.

ONLY CHASSIS WITH PUSH-PULL AUDIO OUTPUT AT

169%

Less CR

Tube

Complete with 12 ROLA Hi-Fi
Speaker (Fed. tax incl.)

Detailed Service Manual & Schematic—S$1

v CHECK THESE EXCLUSIVE FEATURES

e 10 WATT push-pull audio output. Frequency ture tubes up to 24 inch with full sweep ® Im-
range from 40 to 12,000 cycles ® Standard proved video amplifier has a gain of 40 ¢ All

Cail Cascode Tuner prevents radiation ¢ Re- moulded plastic condensers give long life &

trace Blanking Circuit allows you to raise the trouble-free operation  Easily adapted to new CHASSIS
hrightness without the annoying vertical re- UHF statiens in 2 minutes by Just changing a MFR. LIC
trace lines ® Heavy duty front focus control o strip in the tuner ® Extra heavy duty power s, o]
Autematic gain control potentiometer allows you transformer with large safety factor  6CB6 BY RCA

to adjust the threshoid sensitivity as low as 4 tubes In Video IF to give full gain ® Extra fil-
microvoits & still keep the full 4MC band width tering in power supply for hum & ripple_free

e Improved sync amplifier @ 'mproved auto-  oneration e Phono Connection & switch on RECORD CHANGER SALE

matic brightness control ® Set allyned for 21.9 chassis allows you to play your phonograph or

MC. New Ham band will not interfere ® Im- tuner through the built-in 10 watt hi-fidelity | Webster 3 speed 1953 |Gl 3 Speed....$17.95
proved fused high voltage power supply gives amplifier # Extra heavy duty focus coil. which | Model Automatic Stop
full 14.5 KV under load ® Will handle all pic- runs cool ® Full focus cosine yoke. | <« ... ...$33.95 | Garrard RC 80 .%41.30

HI-FIDELITY EQUIPMENT BUYS

¢« ESPEY MDL 7C 12 TUBE FM-AM
with 127 Hi-Fi speaker. ... ....... .. $64.95
¢« PILOTONE'’S NEWEST MI-FI MODELS
Pilotone FM-AM Tuner Mdl AF821A
with huilt-in preamplitier.. ... ... ... $99.85
Pilotone FM-AM Tuner Mdl AF-723...$79.95
Pilotone Amplifier Ml AASQ!

TV PICTURE SENSATIONAL
TUBE SALE CABINET BARGAIN
Standard Brands FOR 620 CHASSIS

Factory New

Guaranteed 1 full year Beautiful

lustrous hand rubbed

+ 10 Tube—%$18.95 mahogany finished cabinet for 17" with Wiliamsen circuit $99.95

+ 12 Tube—%22.95 —20”"—21" tube size. Price In- Pilotone Amplifier. Mdl ,\,\902 3 .544:95

g ig" Tuhe—$25.94 cludes mask, glass & mtg. brackets. Pilotone Pre-Amplifier. M«il PA911...%$29.95

g I %“29_:";2‘;: Reg. Mahogany Finish.. . $49.95 * RADJO.VISION FM TUN

. 20" Tube—$34.95 Blonde Mahogany Finish..$59.95 . i:".ikhn&“‘%'i}.é‘:".’!o'..‘ "Aééb"' ......... $24.95

# '2“1,:: %u:)e—:;g:.;: ALSO OVER 100 BARGAIN I'its inte well of chassis. Complete with

.2 ube— . instructions and escutcheon. .$29.95
Ring and Sleeve PRICED CABINETS FOR TV ELECTRONIC AM TUNER FOR “630'"

for 21”—$7.50 & AUDIO [INSTALLATIONS

. Send for free folder and price list.
TV Gold Plastic Masks | =\ . Yable modelst Cconsoles.

Fits into well of ehassia. . ... ....... $14.95
GENERAL HI-F) SPEAKER UNIT
Uses Baruch-Lang 4-speaker system.

16” and 17—%$4.95; consolettes and TV-Radio-Phono * Gomplete in unfinished baffle. ... ... .. $24.95
20” and 21“—$7.95; combinations. Many styles, mahog- * Choice of finishes. mahogany or blonde . $29.95
24”7 §14.95 an blende. *« HALLICRAFTER ALL-WAVE RECEIVERS

y, bl ete.
/ ;I?;lellQ‘%SCld. iV l‘ b Ea ' .bll C C . .$49.95
an, ; I
SUPER 630 DX 30 TUBE CHASSIS LOW PRICED We carey o complete line of Hallirationn = -
Standard Coll Cascode Tuner. 12” RCA s l 54 95 TV ANTENNA EQUIPMENT Write for further details.
Hi-Fi Speaker. Fed. Tax Incl......... 110 elfment conical, all alum. .$3.95
Double Vee .. ............. $3.95 —
Complete Service TV BOOSTERS Above antennas stacked. .. ... $8.75 BARGAIN SPECIALS BRAND NEW
Manual for '"4630 300 OHM 14 STRAND TV WIRE * Standard Coil Cascode Tuner (Latest) .$21.95
p s REDUCED PRICES 100 feet . ..........0u.... $1.95 | ¢ Airview Intercom. Master and 1 Slave.$15.85
or JSuper ) 1000 foot volls. . . ......... $14.95 | * 2 Tube Amplifier (Less Tubes) c...8 2,95
**630 DX'..... §1 | Supersonic. Mdl 107..%12.95 TV TELESCOPIC MASTS Kit of Tubes......... ...% 2.00
Regency, DB 520..... $18.95 Complete with Hardware * 3 Tuhe Amplifier (Less Fubes) ...% 3.95
Send for free new | Regeney UHI" converter. Cov- | 30 foot—%14.95; 40 foot—9$19.95 | « Pic'll\l:te (}L,gl;ﬁ.“;;l;éﬁét},;' N o MV : ggg
TV parts & Hi-|erscomplete UHI band $37.50 [ ALLIANCE ANTENNA ROTORS | * TV Interference Eliminator . ........8 2.5
Fidelity Catalog. UHI Slug sets. ....... $9.40 ATR—$20.49; DIR—$26.29 . Por:tiublee Phonograph Buys:
Watt tput. e Be 1 o dana e « 912,95
:(I,l”:“::lclé;r:'x‘s: lsln(l;:;é;durl:fu ":;w:n_n? ;:Dggmﬁ, 'n:!l; T;{\mmnu ed. \,\’gn & phone orders filled upon reee 1 of Same wiotll:l pcunve(:'l.'.n. top ....... a .214.95
N Prices & Sinciieations subicct to Chante awiimon g \2001-{'(:""1;:::'“:'7,':'\,5 palancel €00, Do il 3 Speeids. with cover..... . .....%18.95

egs. Portable Phonocases .............. $ 2.95

AIREX RADIO CORP. """ arimmersy 7sa5s > M ¥ 7 SEND POSTCARD TO BE

® MAIL ORDER DEPT.: 400 Lafayette St., N.Y.3 PUT ON FREE MAILING LIST

May, 1953 nz
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BOOSTED VERT. SENSITIVITY:

10 mv rms; in.

EXTENDED FLAT FREQ. RE-

SPONSE: 10 cps—1 MC (=

MODEL 470

PUSH-PULL

- 2db).

3-STEP FREQ.-COMPENSATED
ATTENUATOR; cathode fol-

lower input.

INTERNAL VOLTAGE CALI-
BRATOR; dir.-cal. streen.

ALLIED RADIO

3

.

SCOPE

EXTENDED SWEEP RANGE:
15 ¢ps—100 ke.

. POS. OR NEG., EXT. X
lg.NIm: SYNC X Factory Wired

ON FRONT PANEL: sawtooth, $129.50
60 cps cutputs; intensity

mod. & ext. sync inputs. ORDER Now!?
VAR. PHASING of int. For full specificotions
60 ¢ps sweep. on Model 470 ond the
DIRECT CONNECTION complete EICO line,
10 CRT PLATES. wrile for iotes cotalog,

833 W. JACKSON BLVD., CHICAGO 7, ILL.

s
nile

ELECTRONICS and RADIO
Engineering Laboratory and Classroom
aining. Day and Evening Classes

for illustrated Catalog

LECTANS, STV, i

" Y

\
DUR OWN ELECTRONIC ¥

musie.
Send stamp for details
Jim KIRK, W6DEG,

1552 Church St., San Francisco 14, Cal.

How to build and play my latest maodel
electronic organ without a knowledge of

ST, QXED
“oum TYBES ="

0Z4 ....S .54
183GT .87
L4 .65
VRS avs .59
184 .. 76
TS5 “un- .64
174 .. .64
U4 .. 69
1U5 .. .61
1X2A 75|
304 .. <75
3Q5GT 72
384 .. .65
3vea . ... .65
5T4 .3
suU4G .. .54
5v4G .. .98

5Y36T..S
6AB4 . .,

o
>
@
~

6ASS ..
SATS ...
6AUS

SAVSGT. 1‘.

6AVS .
6B4G

.39
.61

.98

<o WARRANTY Ny low PRICES  8ranp

4BAS ...S .54 6F6GT .. $ .54 6W4GT .S .54 125Q76TS .63
6BAT ... .76 6Mé .... .57 6W6GT . .65 19BG6G. 1,75
6BC5 ... .65 6J5GT .. .54 6X4 .49 1918 .. .87
6BE6 ... .57 606 .... .76 6X5GT . .43 35AvSGT 1.05
6BF5 ... .69 6K&GT 54 12ATé .. .47 S5pOsGT 1.08
| 8BG4G . 1.649 6L&GA . 1.05 12AT7 .. .76 25LECT ‘c4
60HE .72 &SATGT. .41 12AUs . .54 o -

6BJ6 81 6SC7 ... .78 12AU7 .. .b5 25Z8GT . .49
4BL7 .98 6SF5 ... .58 12AV7 .gg 3585 ... .81
6BNG6 ... .72 6&SM7 ... .65 12BA6 .. .54 35C5 ... .61
6BQ6 ... 1.08 85J7 ... .54 12BE6 .. .58 35L6GT . .61
6BQ7 ... 1.08 &5L7GT . .64 12BM7 .. .82 35Wa .. .41
sCa ... .49 6SNTGT. .69 12SATGT .62 35Z5GT. .37
6C5 57 &SQ7GT. .49 128G7 . .61 G50B5 . .6
5GBS ... .65 &SR7 ... .49/ 12SH7 .. .49 50CS5 . 61
4CD6G . 1.29 &T8 .... .79 12SK7GT .63 'S0L6GT . .59
&ES 76 6V4GT . .57 12SN7GT .73 117z3 .. .54

Many other types equolly low priced—include all your tube needs with your order.
One of the largest stocks in the country!

Terms: 25% with order, bolance C.0.D. X

All prices subject o change without notice, F.O.B. New York City. Magil order divisian.

ele \ ision Materials Corp.

125 Cedar St., New York 6, N. Y. * (Ortlandt 7-4307

www americanradiohistorv. com

advantage when the car is to be
turned in, since it is bad enough to
have to convert the BC receiver when
the car is new, and worse to have to
reconvert it when it's old and you'd
much rather be cutting holes in the
fenders of the new onc with the three
propeller spinners.

Alignment

The first step in putting the if.
strip into opcration is to set the oscil-
lator on the corvect frequency. It may
be operaied on either 1415 ke. or 1585,
for 1500 ke. input, and either is satis-
factory. If the Millen units are used,
tune the oscillator to 1450 or 1550 kc.
Iis frequency can he checked quite
closely by listening to it in a broad-
cast or communications receiver, and
adjusting the slug as required. A
1500-ke. signal should now be fed 10
the input receptacle. either from a
signal generator or. if not available,
from a converter, and the i.f. trans-
formers tuned. They should be tuned
for maximum with their coupling ad-
justment rods pulled out as far as
they will go, and the selectivity con-
trol in maximum selectivity position.
The selectivity thus obtained is usu-
ally too sharp for phone work, how-
ever, and it can be broadened by in-
creasing the coupling of T-. T, or both.
The control on T. will then provide
additional control from the front of
the panel. It has generally been found
that the best results are obtained by
coupling T, all. or almost all. the way
in. and leaving T. all the way out.

If the 50-ke. Millen transformers
are used. most of these considerations
will not apply, of course. The builder
may in that case decide to align the
i.f. strip by the conventional method
of working {rom the demodulator back
io the mixer-oscillator stage.

The 50-ke. units are inherently
sharper than the others. and since
they do not have adjustable coupling,
the builder may find that experiments
with resistive loading and stagger tun-
ing may be in order.

If means are available for checking
the selectivity curve, either visually
or point-by-point, some slight improve-
ment in svmmetrv may sometimes be
obtained by slight recadjustments of
the trimmer condensers after the cou-
pling is adjusted, but this step is not
necessarv and may be omitted unless
convenient. since the improvement is
hardly noticeable to the ear.

The input transformer should, of
course. he adjusted to 1500 kc., pref-
erably with the converter with which
the strip is to be used connected and
a signal on appropriate frequency fed
through it.

This unit has proved itself to be an
outstanding improvement in the mo-
bile station. It provides just ahout all
the selectivity that can be used for
phone operation, and actually outper-
forms a verv high percentage of home
station receivers. Similar units built
by W2DZV, W2AIH. and others have
been equally successful.

50~
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ADD TECHNICAL TRAINING to your practical experience

Get Your FCC License In A Hurry |

%

o TELLS HOW-

HERE 1S YOUR
GUARANTEE
1f you fail to pass your
Commer<ia
afte

ourse, e
ionlinue your training

without additional ‘ cog(“::.
any kind, until you e
cessfully obtain ¥ a4
Commercial Ilcepse(. [:his
vided you first sit tor o
examination within L
days after completing
course,

-

TELLS HOW- Employers make
JOB OFFERS Like These
to Our Graduates Every Month

Letter from nationally-known Airlines, ""We would also appreciate if you would
place the following additional advertisement in your bulletin—Wanted—
Superintendent of Communications . Salary $446.66 per month."”

Letter from nationally known manufacturer of high quality AM and FM trans-
mitters, ""We are very much in need at the present time of radio-electronics
technicians and would appreciate any helpful suggestions that you may be
able to offer. Salary up to $412 per month to start.”

WE GUARANTEE

TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL

YOU GET

YOUR FCC LICENSE

I# you have had any practical experience
—Amateur, Army, Navy, Radio repair,
or experimenting.

These ore just a few exomples of the job offers that come to fh
periodically, Some licensed rodiomon filled eoch of these jobs . , (.’ui; :nigri:?
hove been you!

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED

IN A FEW HOURS OF $STUDY WITH OUR COACHING
AT HOME in Spare Time.

Name and Address

Loe Wored License Lessons
ee worthy 2nd
cuzg;ﬂ"_.cwcsm're St.. Bakersfield, Callf. nd hede N
Lyt L ont.
" Box m;ﬁ. Dania. Fla. R 0
rancis X, Foerch.

38 Beucler Pl.. Bergenfield, N. ). Rl 38
S, Sgt. Ben H. Davis. 15t Phone 28
Ali”l NSO,;:h IFfoosm.ell. Lebanon, [l1.

ert Schosli. 2nd Phonse
110 West |1th St.. Escondido. Calif. e B

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
CARL E. SMITH, E.E., Consulting Engineer, President
Desk RN-52, 4900 Euclid Bidg., Cleveland 3, Ohio

May, 1953

ThenUse Our Amazingly Effective

JOB FINDING SERVICE

‘His Valuable 300k'ef ;’

TELLS HOW-
Our Amazingly Effective

JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

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

GETS STATE POLICE JCB

"I have ohtained my st class ticket {(thanks to your school) and since receiving
satne | have held 1 jobs at all time I am now Chief adio Operator with the

Kentueky

"Your 'Chiel Engincer's Builetin® §
graduates who have obtalned fhelr 1st elys
list 1 have received ealls or letters

State pPolice.*”

Edwin I'. Healy. 264 E. 51d 8t., London, Ky.

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS

now employed as Transmitter Englneer at WM AT,

Name.

ACUIOSS v ww ww w wwe sas i m § o sl s bhie

City

..... — .Zone. . . . State

GETS CIVIL SERVICE JOB

a lot to do with mie landing this desirable posilion

Elmer [oweli, Box 274. Sparta. Tenn.

Charles K. Loomis. 1516 Genesee Ave.. Davion. Ohlo

Your FCC Ticket is recognized in all rodio
frelds os proof of your technicol obility.

GET ALL 3 FREE/

. J=. MAIL COUPON NOW ¢

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-52 4900 Euclid Bldo.. Cleveland 3, Ohio

(Address to Desk No. to avoid delay)

Examinations’” {docs not cover exams for Amateur Llconsel,
well as a sample FCC-type exam and the amazing pew buuvklet,
“*Money-Making FCC Licensc Informat

3 of 1 want to know how [ enn get my FCC tickel In a mipimum of
! \// B tme, Send me vour FIEE hooklet, “liow to Pass ECC license

Be sure to tell me about your tefevision engineering course.

Paste on 2-cent pasteard or send ajr mail,

a Rrahd way of obtalning employment for yonr
Heense. Slnceé my name has heen on 1he
from five stations In the southern states. and am

'l have abtained a posltion al Wright-Patterson Alr Force
Itase. Daytnn. Ohlo. as Junior Electronle Fquinment Repair-
man. The Employment Appilcalion you brebared for me had

'------------------------J
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TravElectric

CONVERTERS

CHANGE 6 OR 12 VOLT D.C. TO
7170 VOLT A.C. 60 CYCLE
Just plug into Cigar Lighter on Dash,

“ TravElectric

Super
Model 6.71160
60 cycle
6075 Watts

83705

Size

4"x5"x6" Operates
@ Wire Recorders @ Dictating Machines
@ Amplifiers @ Turntables

® Small Electric Drill

TravElectric

Master
Model 6-51160
40 cycle
40-50 Watts

243

@ Soldering Iron

Sire
4"x5"x6"
® Curling lrons
® Rodios
o Turntobles

Operates
® Smoll Dictoting Mochines
® Test Equipment, etc.

@ Portable Phonogrophs

Travilectric

Senior
Model 6-1160
60 cyele
35-40 Watts

$1595

Operates

Size 24" x2V"x4Vy"

® Test Equipment @ Short, Long Wove Rodios
® Turntables
® Lights

@ Portoble Phonogrophs
@ Electric Shovers, ete,

TravElectric
Midget
Model 6:11160
60 cycle
10-15 Watts

$'|095
LIST
Size 2'x2"x3'%"
Operotes Test Equipment, All Electric Shovers

Fully Guaranteed

See Your Jobber or Dealer

TERADO COMPANY
MFRS. OF PRECISION EQUIPMENT
1068 RAYMOND AVE. o ST.PAUL 14, MINN.
In Canada write: Atlas Radio Corp., Lid.
560 King St. West, Toronto 28, Ont.

Export Sales Division: Scheel International, Inc,,
4237 N. Lincoln Ave., Chicago 18, lll., U. 5. A,
Cable Address—Harscheel

. e——— =
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Audio Equalization
(Continued from page 39)

recording work in a large variety of
halls and rooms, each with its own
set of audio characteristics, and since
the monitor room at each of those
recording sessions is likewise dissimi-
lar, it is obvious that different sound-
ing recordings will be issued by the
same company!

Then what about the mastering?
Isn't that where the recording equal-
ization is inserted? Yes, that's correct.
But what exactly happens? What is
the procedure in the master-room
where the final lacquer disc is cut for
processing and pressing? Here are
some of the simple facts: the master
recording engineer plays the original
tape into his monitor speaker and,
using one of the various professional
“program” type line equalizers, he ac-
cents or diminishes the bass and
treble spectra. He equalizes for sound
and, also important, for proper bass
content, commensurate with the play-
ing time of his particular selection.
which determines the cutting pitch
and, to an extent, the allowable cut-
ting stylus’ lateral excursions on the
passages heavy with bass. Go back
a few paragraphs, if vou will, to our
discussion of the difference in sounds
in “vour home and mine” and we
wonder what
equalization introduced, if the master
recordist’s monitor spcaker had bcen
located in my home. or in yours.

How, then, does the sincere record-
ing company decide what to do for
master cqualization? It combines the
several factors of its own discretion
in hearing. conclusions as to what is
good sound, experiences which have
taught what its experts consider to be
the “average sound.” and an honest
desire to manufacture a rcputable
product which pleases more than it
displeases.

What does this leave the sincere
high fidelity enthusiast? When and
how does he arrive at proper play-
back equalization?
sincerely that he arrives at proper
playback equalization when the sounds
from his pickup, amplifier, and loud-
spcaker, combined with the audio
characteristics of his home and the
surrounding noise levels, give him the
maximum salisfaction. Above all,
when it pleases his own ears-—that’s
when he has equalized the recording
characteristic, which was never ad-
justed to please the ‘square” screen
of an osciltoscope or the cold mind of
a vacuum tube voltmeter, but was
adjusted to meet certain physical and
uncertain psychological conditions.

How does he achieve it? By avail-
ing himself of a playback equalizer
with maximum flexibility in adjusting
“tone halance”—the same effectual
adjustments which the room, the con-
ductor, the recording and re-recording
engincers make. By using a preampli-
fier-equalizer with separate bass and

www americanradiohistorv. com

would have becn the |

We believe quite |

|
!
|
|
|

for dependable sound,
INDUSTRY relies on

DR Doubie.Reentront
Projeciors

DEPENDABLE QUALITY:

The latest eleciro-acoystic research
and engineering—and over 20 years
of manufocturing know-how=are be-
hind cvery ATLAS produet.

Paging &
Talk-Back 3
Speakers DEPENDASBLE SERVICE:
Coost-to<oast and around the world
todoy=in every Industrial, Marine,
Roilroad, Military, Educotional, Civie,
U.S. and Foreign Government appli-
cation—under every kind of climare
and noise condition — ATLAS sound
equipment is famous for highest efti.
ciency ond durobility. Thot's the
proof of ATLAS performance depend-
ability.

ALNICO-v-PLUS
Driver Units

DEPENDABLE DELIVERY:

Yes, ATLAS gives our Government
highest priority. And yes, we too feel
the pinch of material shertages. Bur
our customers will continue o get our
vsval dependable delivery—becouse
we believe in equitable and depend-
able distelbution to all ATLAS wsers.

Dvol Speckers
DEPENDABLE PROFITS:
1 Compt of line, " of
product, dependable delivery, right
prices—thot's the ATLAS combination
that means high, steady Indusirial
Sound profits for Youl
2

i JUDGE for yourself, COMPARE
ATLAS at your local Jobber todoy,
Seewhy ATLASisthepreferred line
for utmost dependobility, Write
NOW for FREE latest Cotaleg 551

FULL~GRIP, VELVET-
ACTION Mike Stands

p

1446-391h Steeet, Brooklyn 18, N, Y.
in Conodo: Atlas Radio Corp., Ltd., Foronta, Ont,

BRAND NEW PE-103 DYNAMOTOR
The Answer To Your Mobile Station Power Supply
& or 12 VDC Input ond 500
..0 VDC 160 MA Output. Ready
A to install. In arigi-
= ) nal pocking cose. 529-95
Cash With Order. Include Ap-
prox. Postage. Excess Re-
funded. Calif. orders include
3Y2% sales tax.

L. A, HAM SHACK 130%02005 sl il
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treble spectra controls and a few
selectable turnover f{requencies. For
maximum flexibility, the bass and
treble controls should have an elec-
trically infinite number of steps of
spectra control over their usable
ranges. A continuously variable con-
trol, such as the variation provided
by a potentiometer, onec for bass and
another for treble, affords the infinite
degree of desirable spectra control
with the very minimum of circuitry
that a switch selector cannot possibly
provide. As for the turnover points,
there is too little difference between
a 250 and a 300 cycle, or a 400 and a
500 cycle, or a 800 and a 1000 cycle
turnover, for example. to warrant the
inclusion of all the 8 or 9 turnover
points required to meet the needs of
commercial records being manufac-
tured today, here and abroad.

In conclusion, I would like to state
that I do not believe that there is no
exact science to the art of recording
and equalization, nor do I infer that
the same science could not be applied
to the playback system. I am en-
deavouring to point out some of the
human and physical elements which
enter into the “art and science,” and
the human and physical elements
which are the listener’s lot to cope
with. The ear and the mind and the
aesthetic criteria of the human being
are not as consistent as oscilloscopes
or other measuring devices of the
lahoratory. Humans are measured by
so called “averages.” Laboratory in-
struments are measured according to
“tolerances” and they, in turn, meas-
ure only electrical tolerances. Record-
ings are not made to be played for
the pleasure of a laboratory's meas-
uring devices.

—B0-

WAGE-HOUR REPORT

TOLATIONS of the overtime pay pro-
visions of the Fair Labor Standards
Act were the chief cause last year of
back wage liabilities for firms in the
communications industry, according 1o
the recently-released annual report of
the U. §. Labor Department.

Employers in the indusiry paid $1149,.
935 in back wages 10 1170 employees as
a result of the division’s activities.

Of the 486 establishments investi-
gated by the division during the year
1952, 63 per—<ent were found in viola-
tion of the overtime puay requirements.
Twenty-nine per-cent had failed 1o com-
ply with the statutory mininium wage.
Violations of the Act’s child-labor pro-
visions were found in 3 per-cent of the
investigated establishments.

The report emphasizes that the fact
thut 71 per-cent of the investigated es-
tablishments had violated one or more
of these basic provisions of the Federal
Wage and Hour Law should not be con-
tidered representative of compliance by
the communications industry as a whole.
Investigations are made on a selective
basis with conecntration on plants where
complaints have been made.

The Act covers only these employees
engaged in interstate commerce or in
the production of goods for interstate

commercee.
30—
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HUGHES
RESEARCH

AND
DEVELOPMENT
LABORATORIES,

one of the nation’s
leading electronics
organizations, is now
creating a number of
new openings for
qualified electro-
mechanical engincers
and designers in
important phascs

of its operations.

How TO
APPLY

Write today to
address below,
giving details of
qualifications and ex-
perience. Assurance
is rcquircd that any
relocation of an
applicant will not
cause disruption
of an urgent
military project.

TO

ELECTRO-MECHANICAL

ENGINEERS

AND

DESIGNERS

with experience in

PRECISION

THE COMPANY

The Hughes Laboratories,
located in Southern Cali-
fornia, are presently en-
gaged in the development
and production of ad-
vanced radar devices,
clectronic computers and
guided missiles.

THE OPPORTUNITIES

Opportunitics are offered
for men who will perform
interesting work on de-
vclopment of intricate
new devices in close asso-
ciation with outstanding
scientists. Activities will
cmbrace a variety of chal-
lenging problems requir-
ing originality and afford-
ing unusual possibilitics of
progress in lcarning.

FIELDS OF WORK

The work includes such

ficlds as those involving
Servo Mechanisms, Com-
puters, Microwave Tubes,
Pulse Circuitry, Solid-
State Physics, Miniaturi-
zation, Antennas—Wave-
guides, Heat Transfer,
Hydraulics—Gyros, Test
Equipment, Subminiaturi-
zation, Stress Analysis, In-
strumentation, Structures,
and Precision Production
Mechanisms.

YOUR FUTURE

Working experience in
advanced techniques em-
ploying the above fields
will increase your value
to the Company as it fur-
ther expands in develop-
ment of electro-mechani-
cal devices. Large-scale
use of electronically con-
trolled systems in business
and industry is a certainry
within the next few years.

RESEARCH AND DEVELOPMENT

LABORATORIES

SCIENTIFIC AND ENGINEERING STAFF
CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA
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BUILD 15 RADIOS NEW TV PRODUCTS
on the Market...........__.

AT HOME

With the New Improved 1953
Progressive Radio “EDU-KIT”

NOW INCLUDES
SIGNAL TRACER
and
CODE OSCILLATOR

FREE TOOLS
WITH KIT

ABSOLUTELY

19% i

ESSARY

e« NO ADDI-
TIONAL
PARTS
NEEDED

EXCELLENT
BACKGROUND FOR TELEVISION

10-DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio '‘Edu-Kit'' o#ers you a home
study coursc at a rock bottom price. Our Kit is designed
to train Radlo Technicians. with the basic facts of Radio
Theory ang Construction Practice expressed simply and
clearly. You will gain a knowledge of basic_Radio Prin-
clples volved in Radwo Reception, Radio Frangmission
and Audig Amplification

You will learn how to identify Radio Symbols and Dia-
grams; how to build radios, using regular raglo circuit
schematics; how to mount varlous radlo partsi how tuo
wire and soldet in a pro‘essional manner, You will learn
how to operate RecCivers, Transmitters, and Audio Am-
plifiers. You wiall learn how to service and trouble-shoot
radlos.

You will lcarn code. You will receive training for F.C.C.
Ifcense. In brief, you will receive a basic education »n Ra-
dio exactly like the kind you would expect to receive In a
Radio Coursc costing several hundreds of dollars.

THE KIT FOR EVERYONE

The Progressive Radie “"Edy-Kit’' was specifically pre-
pared for any persoh who has a desire to learn Radio. The
Kit has boen used successfully by young and old in all
parts of the world. It is not necessary that you have even
the slightest background in science o¢ radlo.

The Progressive Radio “"Edu-Kil'* is used by many Ra-
dio Schools and Clubs +n this country and abroad. 1t is
used by the Veterans Administration for vocational Guid«
ance and Training.

The Progressive Radio 'Edu-Kit'® requires no instructor,
Al instructions arc included. All parts are individuaily
poxed, and identiticd by name, photograph and diagram.
Every atep involved in building these sets is carcfully
expialned. ¥You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

~_ The Progressive Radio SEdgu-Kit'' comes complete with
instructions. These Instructions are_arranged in a clear,
simple and progressive manner. The theory of Radio
Transmissfon, Radwo Reception, Audio amplification
servicing by Sign.\l Tracing s clearly explained.
part [s identified by photograph and diagram. You
Icarn the function and theory of every part used.

The Progressive Radio ''Edu-Kit™ uses the principle
of ""Learn by Duoing.’” Therefore you will build radios to
illustrate the principles which you learn. These radios arc
designed in a modern manuner, according to the best prine-
ciples of present-day educatlonal practice. You begin by
building a simple radlo. The next set that you build is
slightly more advanced. Gradually, in a progreggive man-
ner, you will find yourself constructing still more ad-
vanced radio sets, and doing work like a professwonal Ra-
dio Techniclan. Altogether you will build fifteen radios,
includeng Receivers. Transmitters, Amplifiers, Code Qscil-
lator and Signal Tracer.

and
Every
will

—_—
The Progressive Radio ''EDU-KIT'' Is Complete

You will recelve every part necessary to build 15 dif-
ferent radio sets. Our kits contain tubes. tube sockets,
chassis, varable vs. el Ivtic ¢ mica

d o ,

. paper e . resistors. line cords, se-
terium rFectifiers. tie Strips, coils. hardware. tubing. hook-
up wire, solder, ete.

€very part that you need is included. These parts are
individually packaged, so that you can Casily identify
every item. Tools are inctuded. as well as an Electrical
and Radio Tester. Complete. casy-to-tollow instructions
are proviged.

In addition. the **Edu-Kit" now contains lessons for
servicing with the Progressive Signal Tracer, F.C.C in-
structions, quizrzes. The “Edu-Kit'* 1s a complete radio
course, downh to the smallest detail.

TROUBLE-SHOOTING LESSONS
Trouble-shooting and sorvicing are included. You will
be taught to recognize and resar troubles. You will build
and learn 1o operate a professional Signal Tracer. You
receive an Electrical and Radio Tester, and learn to use
it for radio repairs, While you arc learming in this prac-
tical way. you will be able to do many 2 repair job for
your neighbors and friends. and charge fecs which will far
oxceed the cost of the **Edu-Kit.'' Here is your opportu-
nity to learn radlo quickly and easily, and have others
pay for It. Our Censultation Service will help You with

any technical problems which you may have.

FREE EXTRAS IN 1953

#® Electrical and Radio Tester @ Electric Solder-
ing lron ® Book on Television e Radio Trouble-
Shooting Guide ®* Membership in Radio-Television
Club ® Consultation Service ® Quizzes ® Train-
ing for F.C.C. License.

The Progressive Radio ""Edu-Kit* is sold with a 10-day
money-back quarantee. Order your Progressive Radio
“EDU-KIT'* Today. or send for further informeation.

we pay shipping charges all over the warld. if you send
check ©r money oarder for $10.95 with your order. O#
C€.0.D, orders. you pay cost of delivery.

PROGRESSIVE ELECTRONICS CO.

497 UNION AVE., RN-18, Brooklyn 11, N. Y.
122
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BUILT-IN ANTENNA

Arvin Industries of Columbus, Ind.
has announced that all of the com-
pany’'s u.h.f.-equipped television sects
now incorporate a Dbuilt-in. all-chan-
nel antenna which accommodates hoth
w.h.f. and v.h.f. reception.

Since approximately 80 per-cent of
all of the companv's TV production is
now concentrated in sets cquipped
with the all-channel built-in tuner
which was first introduce( last Spring.
the same percentage of Arvin sets is
now all-channel antenna-equipped.

ALL-CHANNEL SET

Raytheon Television and Radio
Corp. of Chicago is featuring onc-
knob, all-channel tuning in its 1953
line.

The single-knob tuning feature ap-
plies to both v.h.i. and uh.d. bands.
A single knob tunes all 70 u.h.t. chan-
nels. One of the models recently

shown in the 1953 line was the Model
“Stockholm,”

C-2115, which features

e ]

a 21-inch picture tube and is equipped

with a pull-out drawer for optional
phonograph equipment.
“T.V SERVISET"

Lee Electronic Labs. Inc. of Boston
19, Massachusetts has developed a
compact circuit analyzer for the field
or bench servicing of radio, television,
radar, communication, and allied
cquipment.

The Model EC is completely self-
contained, is simple to opcrate, will
not load or detune the circuit under
test, and does net employ tuning con-
trols.

It may be used as an r.f. and a.f.
signal tracer; r.f. and a.f. signal in-
jecior: an a.c. voltage indicator (0-60-
550-20,000 volis); d.c. voltage indica-
tor (same ranges); d.c. polarity indi-
cator: low ohms continuity and short
indicator; high ohms continuity and
leakage checker; substitute and test

www americanradiohistorv. com

for high capacity electrolytics and by-
pass condensers; a substitution and
test for high value grid, plate load,

a.g.c. and a.v.c. resistors; substitu-
tion and test for medium value drop-
ping, plate load resistors, etc.; substi-
tution and test for low value cathode
bias. current limiting resistors. filter
chokes, etc.; and a dynamic checker
for spealkers. phones, ¢ic.

The "“T-V Serviset” comes compleie
with instruction manual, high-imped-
ance. high-sensitivity Alnico phone, a
special phone extension cord, a “Klip-
zon” type exiension tip. a special high
voltage adapter, Kkinkless test lead
with built-in lamp remover, and fab-
ric pouch which houses all accessories
and the manual

TV SERVICE SYSTEMS

Markem Service Systems, 145 Hud-
son St., New York, N. Y. has devel-
oped a special service systems package
for television organizations.

Simple in operation and sufficiently
flexible to apply to any type of service
being rendered, the TV operator is
afforded continuity and control in han-
dling the service operation from the
initial eall to the point where the re-
pair job has heen completed and the
technician returns.

The package consists of propor-
tionate quantities of all the forms
comprising the system, housed in a
specially-designed desk tray. The com-
pany will provide complete details on
request.

TV CONTROLS

International Resistance Co., 401 N.
Broad St., Philadelphia 8, Pa., has
added three new TV controls to its
replacement line.

The Type 4WK is a universal 4-watt
wirewound control which eomes
cquipped with the company’s “Knob
Master’ shaft, knurled, flattened. and
grooved to fit most knob requirements
without modification except for cut-
ting to required length. Diameter is
13, " with 11/18” depth behind the
panel.

The Type 4WS is identical except
for the shaft dimensions. The third
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BOMBARD THE AIRWAVES...SPREAD THE WORD!
IT’S EASIER THAN EVER!

There's no Iron Curtain here to put a damper on your
activities. And our sensational “Surprise’” trade-in allow-
ances on used (factory-built) test and communication equip-
ment are really something to cheer about. So go “all out”
at less cost the easy Ashe way. Get your trade-in deal
working today. Mail the handy coupon!

JOHNSON VIKING II TRANSMITTER KIT.
Shpg. wt. 85 |bs. Only $279.50
JOHNSON VIKING 1] Wired and tested.

Only $336.50 NATIONAL SW-54
Shpg. wi. 10 Ibs. Only $49.95

JOHNSON VIKING
VFO KIT less tubes
Shpg. wt. 6 Ibs.
Only $42.75
Wired and Tested
Only $59.75

HALLICRAFTERS $-72
All-Wave Portable.
HALLICRAFTERS $-38C Less battery pack.
Shpg. wi. 14 |bs. Only $49.50 Only $109.95
Battery pack for 5-72
Only $4.17

2870

—

NATIONAL NC-125
with built-in
Select-O-Jec!. Less
spkr. Shpg. wt. 36 Ibs.

All prices F. O. B. St. Louis
Phone CHestnut 1125

Only $149.50 fo==eacece=e FREE CATALOG!"=c=ccccaaan
: R-53-5 |
g WALTER ASHE RADIO COMPANY ’
8 1725 Pine Street, St. Louis 1, Missouri [}
: Rush “Surprise” Trade-in-offer on my — S— — :
B for _ _ - '
. {show make and model No. of new equipment desirad) 1
: ] Send new 1953 Catalog. :
RADIO CO. i —
e : Address :
1125 PINE ST- L ST- I.OUIS l, M0| : City Zone, _State_ :
iy |
May, 1953 123
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>

packaged
tv
service
information=
factory-
auvthorized

factory-

approved
for easy
tv servicing,.. ;'
tailor-made
for over
2800
receivers .o
only

52 per pack
{at your jobbers)
*dependoble replocement

ports listing beginning
with Pack 57

\ dow s Jf

Publisher, Inc.

480 Canal Street
New York 13, N Y. 3§

unit is the Type VB, a two-watt car-
bon element high voltage control for
use in television receivers emploving
electrostatic picture tubes.

Form S-081, available from the
company, provides complete details.

CROSSOVER NETWORK

A new crossover network which
combines u.h.f. and v.h.f. into a single
anlenna system is now available from
Eby Sules Co., Dept. K. 130 Lafayette
St.. New York 13, N. Y.

The network is an electronic filter
which employs a high and low pass
resonant circuit, designed to isolate
the v.h.f. antenna from the u.h.f. an-
tenna and to eliminate interference.

Housed in a weather-resisting plas-
tic case, the crossover networlk can be
installed on the mast or crossarm of
the antenna by means of a clamp
which is supplied. All elements and
metal parts are of corrosion-resisting
materials.

NEW U.H.F. ANTENNA

Radiart Corporation of Cleveland,
Ohio, is offering a new and sturdy
antenna for u.h.f. television reception.

The “U-4" is a broadband antenna
of uniform gain covering the entire
u.h.f. spectrum. It is completely fac-
tory pre-assembled for speedy installa-
tion and may be stacked, measuring
12¢ x 12" x1 5”4

Further information on
is available on request.

PORTABLE YVOLTMETER

A new, low cost. high voltage meas-
uring device designed for busy TV
service technicians has been announced
by Americun Reseuarch Corp.

The “TV Voltprobe” ecnables the
technician to measure the accelerat-
ing d.c. voltages on a TV tube from
4000 to 25.000 volts quiclkly, easily,
and accurately.

The unit is 10” long, lightweight, and
completely self-contained. In opera-
tion an alligator clip is connected to
the chassis of the set. The probe end
of the instrument is connected to the
second anode by piercing the rubber
protective cap.

The “TV Voltprobe” is being dis-
tributed nationally by Clover House

the *“U-4"

Products, Dept. 61, Box 1107, Santa
Monica, Cal. Write to the distributor

information on
opportunitics.

full details or
and distributor

for

dealer
CR TUBE TESTER

Research Electronies of Roslyn, Pa.,

has devecloped a cathode-ray tube test

set which will handle all television

www americanradiohistorv. com

FOR VHF UHF TV
INSTALLATIONS

LOW LOSS 300 OHM

“LL300”

OPEN WIRE LINE
PATENT ARPLIED FOR
. 300 OHMS IMPEDANCE

Correct size wire and spacing re-
sults in 300 ohms characteristic
impedance.

. PERFECT IMPEDANCE MATCH

This means maximum signal trans-
fer from the antenna to set.

.1/12 THE RADIATION LOSS

4 the spacing means Y|, the ra-
diation loss of 450 ohm open wire
lines.

—

.EXTREMELY LOW LOSS

Air dielectric plus clear poly-
styrene spacers results in the
lowest possible loss of signal.

. LESS NOISE PICKUP

Perfect impedance match elimi-
nates standing waves—this plus
close spacing results in the lowest
possible noise pickup.

. EASILY INSTALLED

Uses conventional stand-offs—no
special hardware needed. Enters
home through 14" hole.

Pt
=4

.
U

P

] || P | =Nl |

F

.EXTREMELY LONG LIFE

No. 18 copperweld conductors,
polystyrene spaces combined with
very low wind resistance means
virtually indefinite life.

1)
ST .HIGH MECHANICAL
STRENGTH
Copperweld  construction  plus

light weight and low wind resis-

tance make 200" unsupported

spans possible.

.EASY TO USE SPOOLS

Packaged on 100, 150, 200, 250"
convenient, easy fo use spools.

All the above features mean: BETTER RECEP-
TION—LONG LIFE—EASE OF INSTALLA.
TION PLUS LOW COST when you use LL-300
OPEN WIRE. Order through your Jobbers or write
for free circular.

R. J. BUCHAN Co.

BRICELYN I, MINN,

RADIV ELLEER2] HONTHS
DEGREE v

Itadio engineering is a big field. There's room for you
n it--if you're gooil. Get first-cluss training at fndiana
Teel,  Intenshe specialized ecourse, Including  strong
basis in mathymaties and electrical engineering. md
vanced radio theory and deslen, televisipn. electronics
Modern laboratorws.  Low rate.  also B.S. DEGREE
IN 27 MDNTHS 1n_Aeronautical. Chemical. Cicil. Elee-

yrical and Aeehanieal Engineerlng, G.[. Gavernnent
approved, Enter June. September, December. March.
You #an earn past of sour expenses Fight here in tort

Warne while soit are studying.

INDIANA TECHNICAL COLLEGE

§53 E. Washinaton Blvd., Fort Wayne 2, Indiana

I'lease send me free information on B.8. Engineering

Degree In 27 months a3 checked,
] Radio-Teievislon

Civil O Mechanlcal

Aeronautleal
U Electrical

Name
Address
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picture tubes and magnetically de-
flected radar tvpes.

This portable test instrument will
measure all characteristics including
emission, cut-off, gas ratio, heater-
cathode leakage {(positive and nega-

7 N

tive), grid-cathode leakage, A2 leak-
age. and G2 leakage. It features
electronically-controlled and regulated
circuits. The unit operates from 117
volt, 60 cycle a.c. lines.

OPEN LEAD-IN

I'mperial Radar and Wire Corp.,
New York 66, N. Y.. has developed a
new open lead which is said to insure
lower signal loss in u.h.f. and v.h.f.
installations.

The new line has a nominal imped-
ance of 250-275 ohms and can be used
with 300 ohm equipment without mis-
match. The narrower spacing for 250-
275 ohms is said to be more desirable
at u.h.f. Losses are .35 db per 100
teet dry at 300 mc.

Distributors are handling this line
in spools carrying 100, 250, and 500
foot lengths.

LINE SPLICER
A new, solderless transmission line

splicer designed to provide a constant

impedance splice for tubular type 300
ohm lines to flat types has been an-

nounced by Mosley Electrenics, Inc.,
2125 Lackland Road. Overland 14, Mo.

The splicer, Catalogue No. 29-S, is
intended for use with any of the cur-
rentlv-available tubular or oval types
of line in use for u.l.f. installations.

TELESCOPING MAST
Alprodco, Inc. of Dlineral Wells,
Texas is offering a telescoping slip-up

television mast to the trade.
Made of hot-dip galvanized heavy
gauge tempered steel tubing, thumb
bolts engage curved tube nuts for
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ITANDSRD
suRPLUS

MODEL GO-9 TRANSMITTER

ONLY A FEW LEFT
and New. 100 Walts CW. or MCW. emdssinn.
s from 110 v.. ®mo0 Cycle. ensily converted to
DPl'l‘ﬂll"ll Low frequency range, 300 KC.

Hizn  frequency } KC. 10 18.000

O
We furnish comnlete conv ernlon «datn

with each trunsmitter, 359‘95

mplete _with schematics

ARMY AMMUNITION CANS
Type M-3 80 Cn! Cans 127 Long x 6~
\\'Ide x 712" De

Type MI Cans ﬂl@‘ Long x 316~
Wide x G167 Deep.

All '\lllmh’lum with Leather H.‘Indle and
h To with Ini'p Use for all you r

small parts or togls

apd Luff or paint. ..
Hi AMP 'I'RANSFORMER

11 Volt &5 Ami 15 Volt Ga Cy. Tnput.

for welding or Tulu-u. or Heat- 315
ing. Approx, Wi .SPECIAL at

SCR-283 RADIO SE
Brand mew—Consisting of ! —BC. Recelver
slmllln 10 HU-16G; and 1 -BCAHO Trnnqmmer
ith Coilxs :lnd -;ll Tulv;v‘g nnaMotor. Con.
nting .

ltlell

trol Boxes l\mu ztruction RBook. Size 54" wide X 10" long x “l"’
Antenna. f1-53. 12
nigh. Signal Corps Type B
Al New .$39.98 set voit. 34 Al
A real terrifie surblus mlue 59 95
ARC 5 EQU'PMENT while thev last all hmv ......
75 NG K
TRANSMITTERS 4500 KC 0200 :\c n"mg_ KC.7700 Kot 'rmo KC,10000
4 to 5.3 MCS. 8.95
5.3 to 7 mCS
ANl atave comnle(o
all tabes o
In excellent t'ondm NEW. Unvhnrzed (Annr wt. $2 50
R-4 ,ARR- gS:ECEIVER— 4 Ibs,) TYPIL 20-2
- ]
Complete with n‘l:ls tuhes Complele set of three with Box and
an d(“ motor.  Excel- Connectians 10 make = 6 volt, 20 Amp.
lent rondi. Hrs. Battery Untharfed
Hon ON 3'12.95 y {Appr. wt. 15 Ihs.) .Set 8-95
COMP ENTS 2 VOLT VIBRATORS. VBSA Svnchronous Tvpe. Used
RECEIVERS MOUNTING RACKS in all portable radios having 2 vult wet nll s‘ 00
Single Trans Q0 En. supply. ALl New. ... ...
190t0550KE 316.95  houble Trane.. 1.73 Sfea s A e e e el owier
T 2ARC a. t t-Warner € H AL ] o
€ to9 MCS. 9.95 RE-2ARC:S ANYENNA Motor attuencd T T er Tlour. $4.95
All above Receivers Comp. “uh ‘\n-u-r nnd 50 All_in_Excellent Conditfon. ... ........ Fach .
complete with all MMFD vae 4 50 12 von.'l’ GENERATOR
cond. Ea . Same fenerator a Trucks armil Tractor Units.
tubes and dynamotor. MD-7,ARC-5  PUS 12 VoIt 25 Amp. “nn \ |-|.||(-y fop connection s
In  exeellent condi- ‘P:IJI.I. n:!OIl)l.:I.ATHORI |j.lvr:||‘l' 10 _motor o enyine.  Used. P | ach 0
" O, v/ tubes B d¥na- SOUND POWERED HEAD AND CHEST SET
tion motor. Exe. @11 50 Une satie wav ng Hand Set excepl you have freedom of
aond hands. No Datteries or poiwer source reduired for op-
eration.  Fxcellent Condition. ... .. ... Per Palr_$11.58
il NAMOTORS! P HOBBY MOTORS
Vo 20'6" 5';'1'55 ¥ ) Operates from 110 Volta. (10 Cy., AC.
12 350 19.95 Geared Motors: 1 Speeds: D00 Rl‘l‘
28 60 2.98 = 300 KA BRI, e oantons, o
28 8O 4.95 &;—% & e uscd for Bar-B-Que soits. lome
258 it 3'55 Work shops or any low specd applica-
a8 100 2,98 tion. Each spoed o1 A separate shaft. Can le used rep-
a8 135 6.95 araiely of at lthe same time. Ali New. 312 95
18 100 2.95 Each

RAFTS o SURPLUS from
STANDARD SURPLUS

MIDGET SELSYNS
A\B lype opcrates from G+ 1 Volts 60 Cycle. Use ps both
ter and recejver, These compact 1itUe uhits draw
3 no current and work fine for all temote position
ldlcnllug’ apblications, Of) 2t4ax2ygxe”. las sbring
I"L‘lll'l)rll shaft. All New (Appr, wt.
1

.................. . Each
AV-3 Type, sume as above but has a continuous 54 95
rotating shaft. These comPact niis are all now

SIGNA NKER LIGHT
— 9 Same Lig A% uzed on U.8. Navy Ships for

— visyal sisnaling between ships. 3° diameler
y with geared shutier. Use on 110 Volts. Coni-
7/ llete with mounting yoke and spare

bLulbs ana parts.  All New... Ea:h 5‘4-95

m Heavy Duty DBuickix Selsvns,
AC.

80 Cycles

B
Selmynsvew Cond. - er. $35.00

NEW 12 VOLT BATTERIES

For Monile or lizht Alrplnncs, In origi-
nal factory hoxes. Veliht: 37 Lbs.

BRASS SELSYNS
110 voits

REVERSIBLE MOTOR

CAPACI;ORS - FIXEB . oI FII.I.ED

send postage stamps.
ware. Motors. Wire. Meters. Batterics. Aluminum Sheets.

to prior sale and Prices subiect to change without notice.
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lar. Pyranel. Et
1710 H.P.  Ball-bearing 3450 ,, oS, VoLTAGE ":}'I‘,"Gs e
LM, in Blast-proof case. Needs | o3, oS 5 R 1%
only a capacitor for starting.  All 0 400 298 ' 395
Brand New. 110 V.. 60 54 95 1 .75 4.9%
Cy. spccial Low Price . 4 1.95 . 1.50
Startog Capacltor, .50.69 Ea, ) P22 o ggg
ARC-4 TRANSCEIVER 7 1.33 [ 1.8s
140-144 MC. Jdeal (or 2 mewns. Complote with 20 | 58 ae3 1.95
ex and iUl box. 9.95 I 228 3:50
HHA\n NEW ot b s i tatang. . . 1% 235 3.95
BC 357 MARKER BEACON 20 g 295 5.95
7i'l Me. l[l\(‘» ‘I" '\‘.’SQ"- 12CE Tut.es. l-;xcellems:cngné K UMM CAPA'CI;?]R\S’\‘:SA?/SMQTTI:JG VARIABLE
bes I .53} 0 1 pac B -
With ‘Tuties P ha ; 7588 s t0 125 MMFD, 'xn'oo‘) b
Al 3 1 ln g 3 3 .
B-3A INTERVALOMETERS H N _‘" ] ALY moq V. Peolks e
This unit was used 10 release homb loads A 12 . t-- RO MMF‘h. .no V. POK . e e aeene i.00
At dilfercent time intervals and now can be * With nal - vel er™ Dial.
:.l\l o In = N for lla?rk rooin hmers, ete. ALl New lln-nm\-'lund cnrunpu Fte
omplete whih Lw P lubes: four sen.
Y e relaya and wiher relaied €6 GE MICA CAPACITORS
arts, Excellent Condition _E . Car. W.VOLTS I;RICE
-003 1.50
CRYSTALS oo s
rT-2 S4th llwrmoule Type Funda- oo 1.25
mental Frequeneles llsted lw-lmv in KC. oors PanF 23{)"3 i.gls)
¥ t 8
370 390 410 430 449 469 4BG 308 250  %1.9 L0002 1.75
372 392 412 432 451 470 488  S10 10410 .75 L0003 2.25
374 394 414 434 453 a7l a%0 3512 1000 1.00 L0003 2.25
376 396 416 a3s asa ar3 492 5143 1000 1.00 000373 2.50
378 398 418 438 456 a7s 494 516 1000 1.25 0004 2.35
380 399 420 440 458 477 496 518 1000 .50 L0003 2.75
ELHS 400 422 442 460 479 498 520 1500 75 0000 3.25
R4 402 424 444  a62 480  s02 1500 .75 00072 3.35
386 404 426 445 46a ar2 504 1500 7s .00075 2.75
388 428 337 466 84 506 1500 75 L0008 3.25
Eu:h Froquency Bnm o b ) 6€9c Ea.; 3 for $1.50 2000 1.95 0Mm 3.25
=" —sis T R i3
2000 -0013 g
12 VOLT BLOWER MOTOR 2000  i.9% ‘002 325
The fumous Trade Winds Blower for use on 004 3.50
Trucks. Boa(s. Ete. ldeal for Engine ltoom -0os 3.75
uBe as or 1: LSompletely enclosed and -0006 ZhEX)
<parkprool. 4" outlel. sg 95 .001 3.50
All Brand New. 3-8y 4% Bnch ' 08?1 3'3?
H ENIUM CTi - e ——
L T. & T. Type No. 5I2AUS. 36 Valt AC Input Max. Qo0ls 7900l s
FuII “Wave. 28 Volt DC Ou(put Max. @ 8 Amps. 01 1200 175
ALl Drond New: soosscoc s o Each g ony 2 .65
PROP PITCH MOTORS o - [
For your Bonm Antenni 20 Valt to a° o2 2500 1.00
"pl“ GA C“ ; l“C slgooi.h Im-uur 1 f il .II(J"; 2500 .65
A ear Heduetion, 90 . .03 [V . 00025 2500 .75
W ALL BIRAND NEW. h SI 95 .00003 600 EL] LON005 2500 78
ANl mail Orders Promptly Filed, F.0.B.. 5an Francisco All Caiifornia Orders—Add 3¢y Sales Tax ot

Write for new 1983 free booklet I[shnq our stock and prices on Radwo, Electronces,

On purchases under $5.00. send full amount.

STANDARD SURPLUS ™

Toois Raras

et¢. 20%p DeP. on atl €.0.0. orders. Aall ftems subject

Market St., San Francisco 3, Cal.
Telephone HEmlock 1-3106
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HIGH VOLTAGE

CERAMICONS

Thousands and thousands
are in vse . ..

D

et

413706 412203 413 208

ERIE 413
is fast becoming
THE REPLACEMENT
for high voltage
TV filter
applications

ERIE RESISTOR CORPORATION

The ERIE 413 High Voltage
Ceramicon is an innovation in
capacitor design and has had
wide acceptance by servicemen
everywhere.

The Reason . . . ONE BODY, plus
the correct combination of replace-
ment terminals, permits any ser-
viceman to carry a minimum stock,
but at all times to have the correct
replacement available. It's as
simple as that and greatly reduces
inventories. The illustrations on
the leit tell the story.

ERIE components ore siocked by leading
electronic distributors everywhere,

.. ELECTRONICS DIvISION

_arsisTon conp. 7
“~, / g

>
7" Soler ORicer. Clifhiide, N.J.
Denoit, Migh. » Cincinnati, Obto © los Angeles, Calif

Focions:. ERIE, PA, » LONDON, INGLAND . TORONTO, CANADA

Mam Offices: ERIE, PA.

Priadelphio, Po. = Buffcio, N. Y. « Chicoge, .

When answering Advertisements
be sure to mention
RADIO & TELEVISION NEWS

#
L. A. HAM SHACK SELLS FOR LESS

METERS—WESTON « SANGAMO
ALL NEW « ALL D. €. « 2" SQUARE

0—5 Ma
0—=15 Ma 5329
0—50 Ma EACH
g—;oo Mo or
=200 Ma
0—300 Ma ‘ 3 for
0-2 Mo $3.95 0—500 Ma $9.00
Mig'rs inquiries: lots over 100
Volimeter. 2”7 sq.—0 to 20 Volts. ......... $3.29

DC Volimeter. 2” sq.—0 to 300 Volts w/Ext. re-
sistance. Complete $3.95...... .3 for 29.93

Rf Ampmeter. 2" sq.—0 to .5 Am 3.9
Ampmeter. 2" rd.—0 10 50 Amps. .. .$3.29
Ampmeter. 2" sq.—0 to 50 Amps. ........ $3.29
3 for $9.00
3% Round Meters, DC. All New. 0—15 0-—130,
0 — 300 mills, $4.95 Each. .. .... 3 for $11.95

Milliampmeters. 2V2" rd. 0—30 Mills. Each $3.95
milliompmeters. 2” rd. 0—50 Ma. 0 1o 5 Mo.
movement, Each $3.29........... 3 for $9.00
Thermotouple. 2 rd. 350 Milliomp. HF. .. .$3.29
. #5* METER. llluminated face.
Full scale reoding of 5 ma. A
standord value for most *'§”
Meter Circuits. 2%’ Black foce.
..... e ..52.49

New L 3
Amp Meter. No. 60-0-60.

. NEW ..t cad bmewds. - $1.29

a MODULATORS Used New
BC-456 with Tubes, less dyn. .. 2.95
MD-7 Modulator Dynamotor, 28V 3.95
BC-433 Receiver—with tubes... 24.95

MN-26C Compass Receiver..... 24.95 $39.95

MN-26Y Camposs Receiver. .. .. 24.95  39.50

BC-357 Morker Beacon Rec. W.0O. Tube 5.95

COMMAND AND/OR ARCS
TRANSMITTERS and RECEIVERS

3.6 MC Receiver. ... .. Used $8.95—New $17.95
6-9.1 Receiver . ...... Used 7.95—New 12.95
Triple Receiver Rack . ... .o.oooiniins 1.95
V.H.F. ARCS Transmitter or Receiver,

Complete w/tubes ............. Used 24.95

Used New

4.5.3 MC Transmitter with tubes $ 8.95
5.3.7 MC Transmitter with tubes 8.95
7.9.1 MC Transmitter with tubes 10.95 $19.95
3.4 MC Transmitter with tubes 18.95
28V Receiver Command

Dynamotors «..........c... 1.95

CIVIL AIR DEFENSE or 2 METERS

Modulation Transformer. BC-375. New $3.95

BC 306 Antenna loading. .......... New 3.95

FLE Filters—A‘s, B's, C's ...... ,...New 1.95

FLS Filters . ........: o i e New 95

Hand Keys—J)-38 .. ......... ....New 195

Heineman Circuit M5V, 20amp.  1.39

Breakers 115V, Samp. 97

TRANSFORMERS
12V 24V 2 am 110V primary. .. .coooveen s $2.95
Code Topes for TG-10 15 rolls. New...... 7.95
DYNAMOTORS

PE- 103 New Case ..........oeoocinns $29.95
PE-73 29¥ @ 20 amps. output 1000V @

350 amps. . ..aeeiaieain e New 9.95
PE-77 14Y @ 40 amps. output 1000V @

350 OMPS L .isaaseansrriiianan ew 24.95

HEAD SETS H5-33. New $4.95

HS$-30 . .. ..New $1.95

5223 oo b« Sk e ..Used $2.95

Matching Transformer for H5-30 .69

Cash with order. Prices subject to change without notice. Colifornia orders please include 3V2% Soles
Tox. Please include approximate postoge—Excess will be refunded. What Have You in Surplus? Submit

L. A. HAM SHACK .o/ Ciroms
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easy finger-tip locking of joints.
Notched bottom ends assure positive
orientation, automatic joint locking
clips. and erection safety. The unit
features automatically- aligning mast
sections with rotating guy rings and
optional bases.

The ‘*Custom-built”
installed by one man.
AUTOMATIC IMPEDANCE MATCH

Rytel Eiectronies Mfg. Co., 9820
Irwin Ave., Inglewood, Calif., is mar-
keting a new patented device which
matches impedance automatically and
exactly between antenna, lead-in, and
receiver,

The “AIM” unit corrects impedance
mismateh of greater than 10 to 1
ohmic ratios by means of a relatively
simple-appearing. conductance-induct-
ance coupling circuit. Use of special
lead-ins 1o avoid mismaitch is, there-
fore. eliminated.

The unit is attached to the receiver
with which it is to be used thus mak-
ing installation simple and casy.

TUBE CADDY FOR TV

Argos Products Co.. 4753 N. Broad-
way, Chicago, 40. 111, is on the market
with a deluxe tube caddy which incor-
porates a convenient tool tray for rele-
vision technicians.

Other features of 1he new mwodel
include heavier draw 1ype clasps, a
standup support for the cover, and
black-and-white pebble-grain leather-
oid covering. The deluxe model meas-
ures 18" x 14%” x 9% "”. The company’s
regular and junior models are also
availahle.

Price information and complete
specifications on any or ail of the
units are available from the eompany.

mast can be

HIGH-PASS FILTER
Bud Radie, Inc.. 2118 E. 55th St.,
Cleveland 3. Ohio, is marketing a fil-
ter unit that will eliminate or greatly
reduce lelevision interference from
hroadcast stations, ham transmitters,

w10 g"
'500 < \\:‘Q.
“\gpfﬁ.‘;ﬁ— 000

diathermy and cx-ray equipment, auto
ignition systems. and many other in-
terference-producing sources.

The high-pass filter is designed to
have a cul-off frequency at 42 mc,
thus rejecting signals from 0 to 42 mc.
Since there is no attenuation above
42 me. picture strength is not affected.

RADIO & TELEVISION NEWS
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We have complete lines of AEROVOX capacitors, ATLAS Sound Systems, BOGEN Amplifiers, BUD Variable Capacitors, CLARO-

SEND US YOUR
ORDER AND WE
WILL SHIP
FROM STOCK
IMMEDIATELY
15 inch

METAL TUBES $51.50 extra per tube
Electrostatic Tubes $1.50 extra per tube

CISE OSCILLOSCOPE

S THE BUY

7~ tube size,
SweeP Mag-
nifier, come
plete p u s he
pul) from in-
put through
output. Vertis
cal sensitivity
10.6 mv. R.

MODEL 300 PRE
HERE |

-
[
] ] '
£ - B FREE OFFER!
o
- 5 SMALL SCREWDRIVERS with rototing hondle and
c ALL TUBES are guar- hondy cose with purchose of $10 or more—or 5 Ibs.
s anteed for one year . . . of good usoble radic service ports with order of
P # individually boxed. Very 10_0 tubes or more—or o kit of assorted radio re-
If"l BEST BERANDS available pair hardware free with purchose of 50 tubes or
= oz4 for immediate delivery! more,
ﬁ 0246 595 IS4 69 | BAXS J9| 6G6G . .95 | 6SNTGT 69 [ IF7 .89 | 12BH? 69
1ASGT 79| 3va 95 | 6AX6 . 69 | 6HEGT 89 | 6SQr 59f 1F8 L47 | 12827 1.19
= AT 69| sTa 1.40 | 6AYSGT .89 | 61567 59 | 6sQ7GT 167 1.19 | 12F56T 65
1ATGT 191 5U4G .59 | 6B4G 144 | 6J6 79| 6SRIGT 59 | 7HY 1.05 | 12H6 8%
@ 1B3GT 95 | SvaG .87 | eB3GT 1.15 | 6)7G. .69 1 6857 89 b ] Ig 12156T 75
= 1BS 29 Sw4 59[: 68A6 .59 ] 618G 115 | 618 89 | 7K7 . 12K7GT 69
L0 1HSGT 59 | SWAGT 6BAT Bgn 6K5GT 69| 6Us n: 79 | 12Q76T 89
o 1J6GT. $Y3IGT .45 | 6BCS GHAGT 5% | 6USGT 69( Ny, 69 | 12SA7GT 69
£ 1Ls, 69( 5Y4G .54 | 6BCT 105 | 6K2GT 6% | 6UIG - Q7 19 112502 1.08
: e SX4G BIC 6BDSCY 89 | 6K3GT 119 | 6U8 89 | 7R L.19 | 12SF5GT 69
TR R ] | R 1.
J - B 89
ILCS 69 | 6AF 1.21 | 6BF6 ﬁgc 6L6GA gsc 6WaGT 59 | 7wy 1.19 | 12SHZGT
Q 1LC6 ] ]9 6ARGT ﬁgc 6BG6G 1.69 | 6L7 119 | 6Ws 69 | Ix6 1.05 | 12SIGT
o« 1LDS . 6AB4 6BHE Bgc NGG JLa0 | 6X4 sgc IXT 190 125K2GT (
s ILE1 1.19 | 6AB7 115 | 6BJ6 GNIGT L19 | 6X5GT PAL) 1280767
o ILH4 1.19 | 6ACSGT .89 | 68K 1.19 | 6PSGT 69| 6Y66 69 | 724 .89 | 12SN7G 99
- 4 ILNS 1.19 | 6AC? 1.45 | 6BL7 79 | 6Q7GT 59 | 674 “ga J2 | 1287 1.59 | 128Q7. .
™ INSGT 6AGS 1.05 | 6BN6 119 | 6RIGT 69| 74 .85 | 12A8 69 | 12SQ7GT 69(
I 1P5GT G6AGT 1.49 | 68Q6GT .85 | 654 .59 | 745 119 | 12aH7 1.38 | 12SRIGT
e 17 g mlae gl | JRLaAR Rt T
.| ars. d . 23] 7a 2AT6 59 | 14a7 1.0%
154 . .99 | 6AKE. 1.08 | 6C4 59 | 6SAIGT 7Ag 79c 12877 89 | 144F7 .91
18§, GALY, ﬁgc 6C5GT SCY B C 7B4 89 | 12AU6 .69 | 14B6 gc
o 69ciae  Slm 69c|ghe sl Elme o Big 8
B 89 [ 78 . .89 | 12AV 59 | 14CS 1.28
1us..... 59 | 6ARS 19 { 6CD6G 1.69 | 6SFSGT 59 | 787 Bgc 12AVY 8% | 14C7 112
1v. 88 1 6ATE 59| 6D6/78 1.10 { 6SG7 gc 7B3 12AW6 119 | 14F7 1.08
1X2A 39 | 6AS5 S0 | 6D3G 1.15 | 6SHY B cs .89 | 12Ax4 .69 | 14F8 1.45
ZAG. gc 6AUSGT 1.29 | 6ES. 69 | 6SHIGT ... .69 | 1C6 12AX7 .69 | 14H7 L2
ZAY. 6AUG .59 | 6FSGT 590 S17 19 | 1C7 12BAG .59 | 14Q7 1.05
2X2/879 J4 | SAVSGT .89 | 6F6GT §SJIGT 75 12BAY 1.19 | 1aw? 1.19
L} 69 A 158 F 1.59 | 6SKIGT R TE6 12BE6 ] 1ax7 1.19
: : AL et 50
. 7 28 19BG6G L49

WE

SIZE

16 inch.
17 inch

19 inch

20 inch. ..
21 inch.
24 Inch

ONE FULL
YEA

R SIZE W
7
WARRANTY

g
10°. .
127,

These allowances apply when you purchase

REGENCY UHF Converter

UNIVERSAL-CON-
VERTERS ALL SETS—
the only converter re-
commended for the
$.000,000 split sound
and video TV sets now
In use as well as all

intercarrier TV 53148

sets. NET

000212

complete

fiers, BUD Variable Capacitors, CLAROSTAT Controls

“FAMOUS NAME TELEVISION SETS*'!

TV SET SPECIALS!

50L6GT, 352

Your worn out picture tube is worth money if it is
not broken,

E PAY

5 Tubes for

IMPORTANT NOTICE

We ot Premier hove alwoys felt that our
duty to our customers extended beyond
the simple job of selling ports. After oll,
lots of peo;:le sell and so what really sets
one apart from the other is service.

'si044u0D 171S

As an extension of Premier service, we will
publish here each month special items of
interest to all servicemen. These will in-
clude service shart-cuts, special speed.up
methods, test equipment hints, and even
offers of reprints of good service articles.

Like the reprint of the informotive scope
article thot appeored in the January 1953
issue of RADIO NEWS. If you wont a

copy, drop us a line and one will be

shipped to you post haste.
1978 891 38 BBB 75 .79
25ACSGT 1.04 | 19/44 n 69
25BQ6GT LIs5| &1 2 | 78/6D6. 110
25L6GT 59| 42 . 69| 80 69
25W4GT 69| 4 72[: 23 145
2525 69 | 4% = B4/674 n
25166 69 | 4525 69 | VR0
azirer 115 | 46 Bgc VRI0S $] ]9
2% 595 47, YR150. .
2! S0AS 1.05 | 11702 140
I5AS .99 | 50BS Bgc 117N7 1,95
585 $0CS 112P7 195
35CS 69( S0C8G 139 | 11723 .59
BLe S0L6 69| 11726 119
15wé 59 | sox6 68 | 807 1.55
5Y4. ggc 50Y6 99 | 811 10.95
511 1oLz Bgc 8664 149
514 75 | 70L7GT 2050 2.00
kL743 55 A 87 | 2051 L15

PAY FOR YOUR DUD

SIZE WE PAY PAY
140 .
is...

16%.4:
17°.

SIZE WE
19°. .

20°. .

227 o -
w. ..

$1.0

. I.Ds
2.00
3.00

BEST BRANDS
AT
BEST PRICES

$2.19
$1.98
$1.98
3198

- 32.49
§2.59

1RS. 155

3Q4, 1TA. 1RS, 1S5,

List Value $8.00. Tube Kit oniy...
354, 1T4, 155, 1RS.

List Value 57.80. 4 Tube Kil.
1U4, 354, 155, 1R5. List Value
$7.80. AN Four Tubes for !
117Z3, 1US5, 354, 1RS5. 1T4,
AC-DC Portable Kit, ANl 1or. .
12AT6, 12BA6_ 12BE6. 35W4, 50BS5.

5GT. 125Q7G T, 12SKTG.

= E’F':;:‘":";"-‘? * Automatic Gain 12SATG. 5 Tubes for $3.22
anking cois Control
E LT | P, NEW DAVIS SUPER-VISION
self-measure- 1
e B || cascobE TV ANTENNA
withroclm, =08, pits Unbeatable tor frl d DX—
:; psle'lfllner:; ‘?Jf"'c’ac:?" 5“35:';'.’88? %’;Icylu:?ve'e‘:-?;!y able to UHF TI’:e-:n.ly °lel‘,e.'vlsll'orv:gaal":::;’"\.a" with a
0o n;alntcna:::‘ '('it'urt-:. all §Till tubes mounted * Best reception lEv:on'ey-b'acll;Igularasnten. 'Whh the new
da tl nd fron anel, ¢ ar rs,
] In':'i:t ’nrm (I)NLV H .p. ,,,,,,, 39495 even n fringe le::':\:':t e 52055
7 areas ;‘| "“m|lrt|l|1”? ‘mlatheaw au;'g'e l.'j'
am. riecking end. P two
E VTVM PRE(ISE = « Meet all Standard RTMA requirements iectlon‘:logat’;l:r for a ten [ -l 00
@ * Finished In luxurious mahogany footer g each
b Vacuum Tube Vaoit- * Manutacturer Licensed under RCA Patents:
21 Meter. 19 2pcuracy 17° Table model, now only. $159.95 ~
) :f:.an';""t crssi e res ig é’able model, now only $172.03 T T A
tor; FM tige- onsole, mahogany $172.03 -
E ’r‘ne:n:' :iale:u;?ni:v-gzl 21 Console'. mahogany 1 $204.21 \‘/ 10 Element conical . . . rugged
3| proot circult, Rugged 21" Console, blonde wood $217.21 - - throughout only $3.95
3 oversize 414" meter. et s > - :)nu:le bay array, with stack-
- M. o ng bars $7.75
v, Ta‘lé’a"uf.%?: tareie Ty 12 COAXIAL PM SPEAKERS ] 295 4 Bay array, with harness and stacking bars $14,95
| 303K-Kit _only S25.98 B :'J?:'nft'ff';:hc"n':ﬂ o - 10. | 8 Element Conical only... 52,95
= 17500 ¢ps. response; 8 ohm Volce- Fringe Area
= Coil. ) TV ANTENNA KIT DOUBLE V"
< MlSCELLANEOUS BUYS 8 COAXIAL PM 9 95 Mi 2 . 4
igh Gain, Best Pictures Possible , , .
w| 1. F. TRANSFORMER 456 Kc 139¢ i f,':f,“;f,‘:s,'wa"ty, f,?,'A?,o',“L complete with 300 ohm fine. Insulators, 95
5] PILOT LIGHTS, Type No. 47 | BRANDS, individually Packed. | 8UY wire, hardware, full size antenna Complety
= too'fﬂ ME CONTROLS wn}‘oos'\'n'f'itstz:'as f 3 ea. $1,39 | 8" ea. $3.23 | with double length 9 ft. mast .
‘G| 27 shatt1 - % L Y me 34¢ 4’ . ea. 1.59]10°  ea. 510
8| SINGLE TON TRAPS = "o ea 3¢ 5 ea. 1.59112', ca, 5.95 300 OHM TWIN LEAD g,
g OV TRUTRENSEORMER-dorlsole 25¢ 6° SPECIAL PRICE. ea. $1.79 55 Mil. 100 f¢.. .51.49 1,000 1r... * 10
v UNIVERSAL OUTPUT TRANS- 20 GAUGE 80 MIL 100 fe. $1.89, 1000 ft. $16.95
e o RESISTOR KITS
[ Cl:low'l‘NEEY iwlgu"':_:}-'“ e sg: Insulated 34, 1 and 2 watt assortment of TUBULAR 300 OHM LINE 1,000 fe, $34.50
Ol €foot LINE CORD UL. . 10 for 51.95 | most used values, I.R.C. Ohmite, $993 100 ft. ‘ $49s
>| TV INTERLOCK CORDS ca. 49¢ | Stackpole, Speer, etc., 100 for - —
o 21" TV CONVERSION KIT
w " £ Consisting of rec- e e
< ~c®> TV PICTURE BRITENER Cositnr, f 1o, s
e PREM'ER N 3 For correcting DEGREE YOKE,

T.V. RADIO SUPPLY

Division of Continental Corp.

3237 W. North Ave. Chicago 47, L.
ARmitage 6-5550

soft, dark or weak
picture tubes.
ONLY .

M b

iy yaris g 3D 195
0" TV 10N
TERMS 20% DEPOSIT with order, balance ﬁo,,,Tp,,‘,’f’""E"s KIT, as'above, $2 895
oo OREESSiTos RN ety s PeeS: | 17° TV Conversion Kit, as above, .5 95
ICE CHARGE, CABLE ADDRESS: CONTULAB. complete. venen 0 25 Bnes *23

These prices supersede all previous advertised prices,
subject to change without notice.

complete

24’ Conversion Kit

Beautiful Mask and
FLYBACK TRANS- y,

FORMER

puag ‘syiod juawasejdas §30xa 840 Y31y 543,51y NOSIWIS pup $420404044 SNVS ‘'suoIIIqng SYIQIY ‘Siaypads Wynod ‘ssaullogsuna) LIYIN 'sdabuoyd QYVHUVO
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complete lines o
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Special Offer On This

complete RADIO
ENGINEERING
LIBRARY

New. { p-To-Date Edition of Fa-
mons Library Covers Whole Field

of Radio Engineering.  Places
Latest Faers, Standards, Data,
Practice. and Theory At Your
Fingertips.

Thc five big volumes of the new edition of |

the Radio Engineering Library now include
the very latest faces, standards, data, and prac-
tice. This Library will help solve hundreds of
problems for designers. researchers, engincers,
and studencs in any field based on radio.

Writtcen by leading radio engineers, these
books cover circuit phenomena, necworks, cube
theory, vacuum tubes, amplification, measure-
ments, etc.—give specialized treatment of all
ficlds of practical design and application. They
provide vou with a complete and dep=ndable
encyclopedia of facts.

® 5 Velumer, 3872 Poges. 2770 Hlusirotions.

e Eastman's FUNDAMENTALS OF VACUUM
TUBES, 3rd Edition.

® Termon's RADIO ENGINEERING, 3rd Edition.

o Everitt's COMMUNICATION ENGINEERING,
2nd Edition.

® Hund's HIGH FREQUENCY MEASUREMENTS,
2nd Edition.

e Henney's RADIO ENGINEERING HANDBOOK,
41h Edition,

SEND NO MONEY

Special Low Price—Easy Terms

On this special offer you pet chis Library for $37.50. instead of
$41-50 Yoo save $6.00 and may pay Gn easy terms Mai! coupon
below to examine the Library FREE for 10 days. No obligation.
These books arc recognized as standard works; you arc bound to
aced rhem. So take advantage of this special money-saving offer.
Musl conpori af once!

| McGraw-Hill Book €o.. Dept. RTN-5, |
327 Wesr 4131 5t.. New York 36, N. Y.

|
Send for 10 days” FREE trial. the RADIO ENGINEER- |
| ING LIBRARY . If not satisficd 1 will rerurn books. Ocher-
wise | will send §7.40. plus delivery chasges, then; and $6
l 7-350. P ¥ \
a month for § months. (Reg. price $43.50; you save $6)
|

I Name

| Home Address

: City & Srate. .
| Employed by e
I We'll Pay Delivery Charges if you enclose $7.§ I

first payment WITH :ou{nr._ Same_return privilege |
b for fult refun Offer uppliss 1o U. 5. Only.)

Lo o o e e e e o e e e e
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The unit measures3%4” x2%" x1%"
and is housed in an aluminum case
which may be mounted at the rear of
the TV cabinet.

U.H.F. CONVERTER

Granco Products, Inc., 36-17 20th
Ave.. Long Island City, N.Y, has de-
veloped a u.h.f. converter which fea-
tures coaxial cavity tuning.

The Model CTU incorporates three
coaxial cavities, two functioning as a
bandpass preselector with the third
controlling the local oscillator fre-
quency. A cascode amplifier and a
power supply complete the unit. The
preselector is essentially an over-
coupled. double-tuned transformer
with a balanced 300 ohm antenna in-
put and unbalanced output to the
mixer. The local oscillator tunes he-
low the signal frequency for double

superheterodyne or converter applica-
tions.

The unit is controlled by a single
knob with the complete u.h.f. televi-
sion band being covered by five turns
of the tuning knob. The circular dial
is calibrated directly in channel num-
bers. —30—

Noise Immunity Circuits
(Continued from page 56)

the video detector it would be suscep-
tible to noise interference. On the
other hand, if it were to receive the
signal only from the output of the
final video amplifier, synchronization

Fig. 10.

(A) Schematic diagram of the G-E noise canceller circuit.
the strength of the signals reaching V.. over paths 1 and 2.

would be hard to maintain on strong
signals due to sync compression. By
combining the signals from both
points, good synchronization can be
maintained over a wide range of input
signals.

Next month’s (concluding) article
will describe the operation of several
other noise immunity circuits.

(To be continued)

(B) and (C) show
See text for details.
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International Short-Wave
(Continued from page 71)

Calif.) Noted with English 1730-1800 on 7.500, 9.010 (best),
11.690A. (Sutton, Qhio)

Costa Rica - A new San Jose station is noted on 6.502A
from around 2000 to as late as 2330: seems {o announce
“Radio Excelsior.” (Robbins. Ind., URDXC)

Cuba- Some weeks ago, COBZ, Rudio Sulus, conducted
lests in English-Spanish around 2300-2400 or later; asked
for reports to Box 866, Havana, Cuba. (Riggs, Calif.. others)

Cyprus— Sharg-al-Adna, Limassol. noted on 6.135. 6.170
around 0005-0015. (Niblack, Ind.) The 6.790 channel ro-
lavs VOA in Greek 1530-1345. (WREHD)

C:echoslovuliia—Prague, 9.55, noted in English 1930-
2000 for North America. (Beach. Mass.; De Hond, N. Y.)

Denmuark  OZF, 952, noted at good level 2200-2300 to
North America. (Littlefield, Mass.)

Dominicun Republic- H11G, 6.130, Ciudad Trujillo, noted
2255 at excellent level; off 2300. (Niblack. Ind.)

Egypt—Cairo, 11815, noted with news 1330. (Niblack,
Ind) With recordings 1145-1515. (Harris, Mass.) The
Home Service latelv has been carried on a new channel
of 9.750A from around 1030-1430A closedown: all-Arabic,
announces “[funa Kahera.” (Pearce, England, Bellington,
N. Y., others)

Ethiopia— ETAA, 15.047TAV, now has English 1330-1430
sign-off. (Saylor, Va., others)

Finland- -Helsinki has English 0700, 1430,
9.55. 15.19, 17.80. (Lindholm, Sweden)

France—Paris, 17.850, noted at fair level 1045 in French.

French Morocco—Ruadio Rubat, normally closes 1800,
but has been noted to 1830 Sat. (Pearce. England)

Germany—AFN, 5.470, Bayreuth, is scheduted 0000-1900.
(ISWC. London)

(Continved on page 130)

2200 over

s ’
43,1T'S A SHAME

vthat beautiful old
s Console . . . replace the
s obsolete radio with o

Emodern, easily-installed . - ..
ESPEY am/em cHassis

(Enjoy Hi-Fidelity Reception)

It is not necessary to
spend a large sum of
money fo modernize
your old radio or to
become a “High Fi-
delity" enthusiast.
ESPEY chassis pro-
vide the Highest
Quality at moderate
prices.

Fully ticensed under RCA and Hazeltine patents. The photo shows

the Espey Modecl 511-C, supplied reody to ploy. Equipped with

tubes, ontenno, speaker, ond all necessary hardwore for mounting.
NEW FEATURES- Improved Frequency modulation eirenit, rift com
pensated ® 12 fubes plus rectifier, aml pre-amplitier 12477 tubes ®
Fodnal purpose tubes & [ligh quality AM-FM reception e [‘ush-pul
beam power audio putput 14 watts & Switch tor easy changing to crysial
or variable reluctance pick-ups ® Multi-tap audio output transloermer
supnlying 3.2—8—508 ohns

Write Dept. RN-5
for literature and
complete specifica-
tions on Model 511-C

and others.
[ E A N N N NN NY ]

May, 1953

Makers of fine
rodios since 1928

L] =4

TEL. TRofolgor 9.7000

MANUFACTURING COMPANY, INC.

528 EAST 7Znd STREET. NEW YOuK 21 N. Y

prov
supe

MODEL600 (completely wired and tested)... .. 599.50

model 106
VACUUM TUBE VOLTMETER
Check these features
SPECIFICATIONS
All functions completely electronic

— metler cannot burn aut.
DC VOLTAGE:

5

model 600

EMC MODEL 400 SCOPE features
the vse of a 5UP] new 5 inch
scope tube. The 2-stage, push
pull, vertical amplifier has a sen-
sitivity of .02 volts per inch and
con be used up to 5 megacycles,
A lwo step oflenuator input is
available, Synchronization is
avoilable on either positive or
negative phose of inpul voltage
through the vertical amplifier or
from on external source. A multi-
vibrator type of sweep from 15
cycles to 75 kilocycles is incor-
porated. Direct connections to
scope plate available.

lnput resistonce

MODEL 106 (complete with 1 meg

IN KIT FORM

MODEL HVP, 30000 Volt Probe for Model 106
MODEL RFP, High Frequencty Probe {useful to

megacycles) .

~See them at your Jobber

ELECTRONIC MEASUREMENTS COR

280 LAFAYETTE STREET

EXPORT DEPARTMENT 136 LIBERTY STR

16.5 megs or 125 megohms per
volt. Ranges O to 1.5, 10, 100,
300, 1000 vp to 30,000 volts
{with occessory probe).

AC VOLTAGE: input resistance 2
megohms. RangesOta 1.5, 10, 100,
300, 1000. Frequency response
flot from: 25-100,000 cycles.
OHMS: 1000 — 10,000 — 100,000
—10 megohms, 1000 megohms.
COMPACT, partable bakelite case
measures 4 x5 x2% ",

iselating probe

0
o
5
5

- NEW YOR

<

. N
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OXEORD
Speakers

There is an applica-
tion for every Oxford
Speaker . . . and an
Oxford Speaker for
every application.

#
3#
i
OXFORD &
ELECTRIC i_
-
CORPORATION i
3911 S. Michigan Ave. J:i
Chicago 15, llinois 48
II".'OII:IIOUUIN AGENCIES, ::'E:E;
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Greenland — Radio Angmagssulik,
7570A, noted 0913-0951 closedown.
(Pearce, England) Godthaab’s OXI,
9.300A, noted from 1740, fair level in
Ontario. (Bromley)

Greece-—Ruadio Jannina, now near
7.090, noted closing 0200 (some days
0230); heard from opening 1500 to
closedown 1700-—with chorus. Athens,
7.300, has news 1430. Greek Forces
Station, 7.050A, Athens, noted closing
1630. (Pearce, England) The VOA
session in Greek 1530-1545 is now re-
layed over all Greek short-wave out-
lets. (WRH)

Huiti—4VEIH noted Sun. on 9.710A
at 1630-2130 sign-off. (Pfisterer, Pa.)
By now should be using 9.667A daily
0630-0900 {or 0930)

4VCP. 6.385A, some days is strong
around 2130, off 2154 with anthem; is
“ILa Voix du Nord.” (Bellington, N. Y.)

Honduras—HRP1, 6.351, San Pedro
Sula, noted 2036-2101; HRQ, 6.125,
San Pedro Sula, heard 2035-2054.
(Patterson, Ga.)

Hungary—Budapest lists 6248
9.833. 7.220 for English 1700-1730, 1930
and 2300. (Lindholm) By now, how-
ever, may be using 11.810A instecad
of 6.248.

Iceland—Heard on 12175 on Sun.
only 1115-1130. (Bellington, N. Y.;
Loven, Sweden)

India—VUB2, 4840 and 7.240, Bom-
bay, and VUC2, 4.880, Calcutta, noted
closing 1230. (Hardwick, N. Z.) Delhi,
11.85. heard with news 0835. (Glick.
Ind.)

Indo-China (Vietnam) — “Voice of
Vietnam,” 7.285A, excellent some days
with news 0930. (Riggs, Calif.) Radio
France-4sie, 11.925, Saigon, noted with
news 0900, then with bilingual pro-
grams; heard on 9.754A from around
1035 with English 1100-1130 closedown
(for Europe). (Pearce, England; Ols-
son, Sweden) Heard on 15.430 with
nows 0500. (Svensson. Sweden)

Iraq—Radio Baghdad, 6.135, noted
with English 1415-1500 closedown.
(Hardwick, N. Z.)

Israel—“Voice of Zion,” 9.010A, has
news 1515 (in summer may be 1415);
announces ncews for 0645 over 9.0104,
6.830. (Pearce, England)

Italy—Rome noted daily in Italian
1100-1225 on 9.78. 11.81. (Gal, Calif.)
With English for North America 1930-
2000 on 9.575. (De Hond, N. Y.)

Jupan — AFRS. Tokyo, announces
schedule of 1600-0330, JKI, 11.825,
JKL, 9.605: 0345-1000, JKI, 6.080, JKL,
4.860. (Riggs. Calif.) Kawachi, 4.940,
noted 0410. good level; Nazaki, 4.910,
heard 0413, excellent signal; Kawachi,
11.800, heard 1830, good level, moder-
ate fading. (Ballou, Calif.)

Kashmir — Murree operates under
the Kashmir Govt., scheduled 2130-
2300 on 3.440; 0230-0400 on 6.250, 0630-
1230 on 3.440. Radio Kashmir, Srini-
gar, operated by the Indian Govt,
runs 2130-2330 on 3.277; 0200-0330 on
6.110, 0630-1200 on 3.277; relays ncws
from AIR, Delhi, 2130-1030. (Radio
Australia)

Kenya Colony—Nairobi, 4.855, noted
closing 1500 with “God Save the

www americanradiohistorv com
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FINGER STOCK

Electrical Weather-Stripping
by Eimac —
Now Available!

Silver-plated, spring alloy, pre-
formed finger stock especially
suited for electrical "weather-
stripping”’
cabinet access doors, ete. Also

for TVI- proofing
ideal for making coaxially con-
structed tube connections and
many other uses. Available in
17/32", 31/32", and 1"
widths.

Write for new Eimac Cotalogue
Summary showing Eimac tubes
and other accessories.

2
L

'EITEL - McCULLOUGH, INC.
San Bruno, California

Now! HANDLE UP TO

90% OF TV TROUBLES

1 by the easy
PICTURE

ANALYSIS
METHOD!

©ut hours of tedious TV trouble-
Jonting 1o nilnutes! Make repals
ruice a< fast! {hperarion of Ghi
ardi'~ mew PIX-0-FIX TV
o) TROULLE FINDER GUIDI is

tmpliclty itself. Covers oil TV

|l;::i‘(1‘:;nl dial untll actual TV
TV TROUBLE
FINDER GUIDE

wreen phote wppearing in IPIN-O-
By
Ghirardi & Middieton

FIX “witmiow' matches distorted
pictnre on set being repalred. P'IX-
(-FIN then gives you all possiliie
canses for this trenhle and fjust
where in the receiver they are
likels to he fonnd. Iut that Is
only the heginningl

WHAT TO DO—
HOW TO poO IT
Step-by-step  repair instructions

tollow. tomponents llkely (o he
fauits are specified.  (nlrk tests
are ontlined. 1I'1X-0-PIX guides

on every #ep of the way!
ltemenmber] PIN-O-FIX I8 NOT a
*fix-it-vonr<elf”* gadset for con-
sumers. It is a trnly professional
device for servicemeii, apptenitlees
and sturdents=——prepared hy two of
the nation’'s foremost servies I
« « o 190 possible ctructors—s. A. Ghirardi anad 1t
causes of these trou- (. Middleton.

bles localized 1o " MONEY BACK IF YOU'RE
NOT SATISFIED!

where they are most
likely to occur. 2 : 81 b 15 ol
. by, Simply pin a ill to this ad.
s;,p ,.',,,,2::;:;”’?,. Mail with your name an ad-
these troubles. dress to the publisher. If not
500 d satisfactory, return PIX-O"-Ftl,X
« ¢ 4.500 words ipn 10 days and your S| will be
“EM%?,%SE““AMN 3) refunded promptly. (Price out-
side U.S.A. $1.25 same money-
do. back guarantee).

show exactly what to
Dept. RN-53, RINEHART BOOKS, Inc., Technical
Div.. 232 Madison Ave.. New York 32, New York

Covers 24 common
troubles identified hy

actual screen photos

.
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QJueen,” after time pips. (Pearce, Eng-
land) Forces Broadcasting Service,
East Africa Command, 7.265, Nairobi,
noted 2300 with relay of BBC news.
(Ferguson, N. C.)

Ruwait- -Radio Kuwait, 5.000, noted
around 1300-1401 closedown; all-Ara-
bic. (Pearce, England) Uses 1 kw.
and transmits 1130-1400 (winter) and
1230-1500 (summer) with additional
period Fri. 0000-0200; programs arec
Arabic music, topical features (all-
Arabic): Chief Broadcasting Officer
and announcer
dulla Mobarak; QRA for reports is
The Broadcasting Officer, Radio Sta-
tion, Security Department, Kuwait,
Arabia. (Radio Amateur, London)

Muadaguscar--FI1QA. 9515, Tanana-
rive, noted {from 1130 in French.
(Pearce, England} Heard opening on
this channel 2230 in French. (Riggle,
Ohio)

Mozambique — CR7BU, 4918AV,
noted signing on 2300 with English
session. (Niblack, Ind.) Noted in Por-
tuguese on 4.870A closing 1514 with
“A Portuguesa.” (Pearce. England)

New Zecland — Wellington, 9.54,
noted 0225-0305. (Hyson, Md.)
Nigeria—Ruadio Nigeria, 4.800, La-

gos, heard in Britain around 1300-1500
or later, Relays BBC news 1300, 1500.
(Pearce, Catch)

Northern Rhodesia—ZQP, 7.200, Lu-
saka, is heard in Sweden around 1130.
(GDX-aren, Sweden)

Outer Mongolia—Ulan-Bator can be
heard on 6.325 from about 0400 to 1000
closedown. (WRIH)

Pakistan — Radio Pakistan, 17.710,
has news 0330, closes 0430; heard
signing on 0630 on 15.270 to Indonesia
(parallel 11.674); closes 0715. (Pearce,
England) Noted on 3.320 with news
1015-1030, fair. (Hardwick, N. Z.) In
parallel on 5.990A. (Q'Sullivan, Eng-

land) Noted closing 1600 on 7.010.
(Sutton, Ohio)
Peru—O0OAX4Z, 6082, Lima, is re-

ported widely closing 2400 with an-
nouncements in  Spanish, FEnglish,
French. Robbins, Ind.,, notes OZX4B,
Radio Azul, Cerro de Pasco, moved
from 6.526 1o 6.560, best after 2300.
Philippines — DZH3, 9.500, “Radio
Philippines,” Manila, lists schedule of
1600-1000; power has been raised from

250 watts to 1 kw. (Hardwick, M. Z.)
DZH6, 6.030, Manila, fair to good
around 0400. (Saylor, Va.) DZHS8,

15.300, noted weekdays 0730-0800 with
“Sacred Song Request’ session. {Svens-
son, Sweden} DZI9, 11.855, noted 1845
weak level. (Bromley, Ontarin) DZHS5,
9.690, 250 watts, Manila, is scheduled
1700-2030 only. (Navarro, Philippines)

Poland — Warsaw has English for
North America from 0600 on 9.55, 9.57.
(Pearce, England) And from 0715 on
9.555, 11.740. (Saylor, Va.)

Portugal CSB51, 12.875, heard well
1600. (Nilsson, Sweden) Lisbon, 15.125,
noted signing off 1200. (Bishop, Ohio)

Portuguese Guinea — CQM4, 5.838,
noted 1700-1800 closedown. (Oster-
blad, Finland)

Portuguese India—Radio Goa, 9.610,
scheduled 2100-1230, heard in Germany
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LLOW ARROW FOR BIGGEST
STOCK AT LOWEST PRICES

® RADAR—-TRANSMITTERS

TECTIVER & TUNING UNIT .P.U.R.

® RECEIVERS — TUBES — PARTS
A
AN/APS-4 AN/APS-6
Airborne radar. New. Airborne radar set. New.
Complete _ .. .. ... .............., P.U.R. Complete oy sge 00 mmmmn o m omepomrss P.U.R.
AN/APR-4 AN/ /APS-3

AIRBORNE RADAR SET. Now Comblete....P.U.R.

BOTH TRANS
Per set ....

Frea. range 100-156 MC. Less tubes & crystals,
with conversion dope. s ' 9 95

BC-625 YHF TRANSMITTER

Freq. range 100-156 MC. Less tubes & crystals,
with conversion dope.

COMBO
BC-624 VHF RECEIVER

Used. gooil cond.. .. ...

- $12.95
$29.95

Used. gond condition.
MITTER & RECE!VER.

© ontity Spgeciats!

RT.34/APS.13 420 MC. TRANSCEIVER with 5
stages of 30 MC. 1F amplifier strip. less SB 95
tubes & R ¥, seerion. wWith dvnamotor.

BC-604 30 W. FM TRANSMITTER.
MU hand.  Ideal for id-11 meters. Complete with
tubes. temperature controlled crystal oven and
technical manmal with all Instructions for BC-603
and BC-804. less dynoimotor ang erystals. Exeel
cond. .512.95

For 20-27

INTERPHONE AMPLIFIER
1 BC.709.B
e & A 2-position single stage audio am
plifier, Uses 1 tube and oberates fiom
~elf-cantained batteries. With Instrue

v v ¢ w  tion Manuul and Schematic. 53 9\’
_____“ NEW (less hutteries).

SCR-625 FAMQUS MINE DETECTOR

For prospeetors, nuners, oil companies, plumbers,

ete,  New 9 50

WHILE THEY LANT!

COMMAND EQUIPMENT (SCR-274N)

\IT lﬂl ARC-4

Used New Used New
BC-442 ANTENNA RELAY. Less cond.$1.95 IC l.'-:l With tubes .. .$19.98
with cond. . $ 3.9s 90° ANGLE COUPLING UNIT., 0.93
BC.451 TRANSMITTER an'ruOL BOX 1.50 n EiH MOUNTING RACK for single
BC-450 3.-RECFIVER REM. transmitter . ... ... ... 2.95 3.50
CONTHOL BOX ........... 2.95 FT-226 MQLd\Tl\G RACR for 2 Come- 198
mc-213 MECI!A\IC\L man: .
er length LQubd Sl.l:\.!-‘:r. 2.93 F¥-221 MOUNTING PLATF for FT-220 1.50
BC-496 2.1°0SITION RECEIVER FT-220 MOU .’I‘IM‘: RACK for 3 re-
CONTROL. BOX ...... 293 FT-225 MOUNTING PLATE fof 's'c'iss 232
BC-45S 6.0 MC RECEIVER. With tubes  9.95  14.95 8C-456 MODUILATOR. For SCR-2 450
BC-454 3-8 MC) With tubes 9.95 Complete set of 4 tubes for lrnnsmluer 1.2
RADAR TEST EQUIPMENT 234-258 MC
"}_%3 1_: li TS n TS-15, TS-33. TS-34. TS-35, RECEIVER
2-36. TS
11-tube UHF tuna-
ble receiver with
ARC-4 TRANSCEIVER schematie. Like
new.
140-134 MC.  Contplete with control box. tubes.
12 .’|4I\D(I: d¥namotor with schiematie.  ‘This is a "
sm-‘ al reduction 1ot thls month only. S
Like 32, 50 Rack

Conirul Box..

© Mescetlaneons Specials!

SURPRISE PACKAGE!
20 Ibs. of good, useable radic

PAYS s albig s | s s $2.95
HS-18 HEADSET. B.000 ohms. New $2.45 PE- 115 Pows“ﬂ SUPPLY: Operates on 12 or s'.;; 95
#S5:23 HMEADSET. 1igh Imp. New. . 3 4.95 ey g attRs s
HS:30 MEADSET. Featherwelght type. Low imf. Eg’ ;g' E“YENS'ON conn LAY IlS 28 e EN ._95
NEW ...-52.49 USED 1.49 Use LNtz LY «atal
WS-33 MEADSET. Low imp. New. 6.95 Be- sos INTERPHONE AMPLIFIER.  With dual
HS-38 MEADSET. USED. excel. cond 1.49 I‘Ilhe innul cireuit. EW . . 5.95
NEW L R 3.50 RM-13 COMPLETE REMOTE CONTROL BOX. For 3
T-26 CHEST TYPE MIKE. New. 273 33‘.’.“5"“.’ o B rher u"n'l'.’“”n' 0 ¥RE
T-32 DESK STAND MIKE. New .. - 5.95 operated. Excel, cond. ........0.000ee.snn 29.50
LIP MIKE. Nmvy type. New..,..... .98 L-8 RANGE FILTER 1.
TUBES! TUBES! TUBES! TUBES! TUBES!
1814 519.9% 304TH sa 95 HCP1 ... .54.95 aF3 $2.25 002 .% .89
164174 24.95 104 T SEPY ... T 4les 4APIO 1.49 8001 .99
16084 15.58 30- 233 SFI'T 2.25 211D .69 8003 1.65
MP-22 MOBILE ANTENNA. MOUNTING RACK. IN-48 L/R 'rlmma METER. Used. ........ $ 3.9%
Lump! *le with n’mlw arg. New . . $ 3.9% FL-S RANGE FILTER. .. . , , 1.25%
TU-I7 TUNING IT. (2-3 MC. For BC-223 TS-10 SOUND POWERED HAND SET—-Used. excel.
70 lﬁ"hn‘nno METER. \" v 2% scirads 5T P iiakin wedcon” mecers =9
iy _id NE . MC MARKER BEACON RECEIVER.
WORULATOR. See p. 1 Do 31 HAD1O \rsws 5.95 Complete with tubes P.U.R.
BC-1023 75 MC, MARKER nEAcc~ RECEIVER FIELD TELEPMONE ‘EE-8. Compliete  BRAND
Complete with TE. EW 10.95 NEW. SPECIAL. ONLY 27.50
TU-25 TUNING uan r 5-52 MC) PurBC??ﬂ
— — | INDUSTRIAL CORPORATIONS
TUBES! NEW! ORIGINAL BOXES! 'eMc"“v onElor the ‘mgﬂl F)mvlf‘C‘TiWﬂg |r|| uU. s
Limited Quantities Avallable b ST Atonie Equipmen SEU AR DTG
- ad e and  Atreraft Electronics. Cail | 1
250TL. .. .Ea. $1150 250TH. ... Ea. $14.50 ardgue. trome e el

$5.00 MINIMUM ORDER ACCEPTED. .1l items subject to urior sale.
deposit  renulied.
{1ikhest prices pald for all types of Electronie (iear!

testdents add tax with remitiance.

209
EQUIPMENT WANTED!

ARROW SALES,

Cables Address: ARROWSALES  POplar 5-1510

www.americanradiohistorv.com

All shipments F.0.B. warehouse. Calif.

Please speelly shipping instructions with ordder.

Mailing Address:
P. 0. Box 3878-R, N. Hollywoed, Calif.

INC.

Office-Warehouss:
7460 Varna Ave,, N. Hollyweed, Calif.
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STAN-BURN
EPARNEE

CATHOODE RAY TUBE SPECIALS

ne Year Guarantece
STAN-BUR

*
»
»
10BP4A 'S .oo:
12LP4A .20
1aCPa ‘oo %
10FPaA 150P4 50%
12KP3aA . 16aP4 .60 %
12LP4A .. ... 16FPa 60 3%
12UP4B | 16GP4 605
14CPa . 16EPAA -6050
16AP4A 16DP/HP3 . .60
16DPAA 20 16DP/HPaA .60%
16GP4 . 31. 16KPa . . 50%
16KP4,/16RPI 16LPA . . . .60 X%
16LPAA .60 %
.50 ¢
60 L
.90
.90 %
.50 %
K20APAA . 78.50 21EP4 ... . .. S0 %
»
b ANTENNAE SPECIALS *
* BOUBLE v . 1-11 12 or more *
4 DUUBLE v 11,/: Dowel . it bt
’ DOUBLE v § Dowel ... .... 3.95 2.95% *
10 Element Conieal %g° . . 3.5% 2.55
4 Foldcd Hr 5traight Low Quick Rig *
* 127 elements | ... e .. .25 3.25 ‘.
WINDOW CONICALS . . ...... 4.95 3.75
x MASTS *
* S5 FOOT SWEDGED .......... .19 .69 *
10 FOOT PLAIN o . pw 1.39 1.29
*® ot TV WIRE 9 »*
* 55 Ml doo owmLllo B TR L
: 72 OMM COAXIAL - e L 38.00 M FiL. t
4 Prody Vibrators, e B R B FEke
HLots of 12 or CPe - F i
127 Heavy Slug Speaker.. ... L Snecial 394y

K CHASSIS 630 REGAL with Cascode Tuner.$149.50%

4OPEN FACE CABINET. .. ... . ......, 42.00%
L 4 WIRE RECORDERS IN STOCK *
HWILCOX GAY—model 2A10. i - g 49.97 %
PENT TDN — Modei 973C apevd | 5
cubrder .. ... PR R R Wi
HRADIO CRAFTSMAN by gl
Model CA00_H Kl Amblifier .. ... .. . NeL 42.90y%
Model C10—AM-Fil Y 131.50

ner . ..., Nel

% model €500..wWilliswmston Amblitier Net 99.50

KWe aso carry MASCO—BOGEN—PILOT, etc.. Ampli-
tiers, Pre-Amps, FM Tuners and WEBSTER Tape Re-

Keoruers.

¥'6x9 Pr Speaker. .S 3.98 630 Vert..
tee

output

PV Spoaker .98 53%0 vd i obed
ert. Bloeking
g;:;uvck.i, Flyback 1.98 osC. KEorm i
ORE) 1.98 | Casco Tuners d
630 vert. outeut Standard Tuners . 17.95
UPHTONTY o uumers siis 1.98| Pumont 2i.25 mc. 14.95

* AUTHORIZED ODISTRIBUTORS tor Gen-
L 4 cral Electric, Kenrad, Tung-Soi, National Union,
X .. De wald, Regal, Automatic and General Motors.
L 3
-«

»
»
»
*
»
*
»
*
*
*
X*

We carry a Cowmplete line of HI-FIDELITY %
and sound equinment. Send us your requests. %
g We aiso carry a comolete Line of popular makes of Ra-)§
"mo at §0 10 discount. Alsp many other special pur- 4
pose and transmitting types, and all clectronic parts
and equipment at towest prices. Send us a list of %
*yuul requirements for prompt Qquotations. »*
ferns 2000 with orde: gatance COL. Al prices
HrOB. NEW YORK wareho se. Winiman order $5.00. %
JWwrite for_our latest price list and Mi-Fi catalog to X

¥D¢D(. RN-5.
RADIO and

STAN-BURN 222552, <o

{€.8.5. THEATRI BIDG.)
1697 BROADWAY = NEW YORK 19, N.Y.
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around 1000. (ISWC, London) Has re-

ligious broadeasts in English some
davs 1030. (Pearce. England)
Roumania — Bucharest noted with

English 1300-1545 on 9.252, 6.210 (no
longer says “Radio Romana Libera”
for this channel). {Pearce, England}
Noted closing 1630 on 9.252. (Chat-
field. N. Y.)

Sao Tome—Noted on 17.677TA with
good level Sun.,, Thur. 0700-0800 in
Portuguese. (Svensson, Sweden)

Saudi-Arabia — Djeddah (with pro-
grams from Mecca) uses 752 ke and
3.970 for Ryadi (Central Arabia) and
the Persian Gulf; 7.245A for Egypt.
6.100 for Svria and Lebanon; 11.830 or
11.950 for Indonesia. (Radio Amateur,
London)

South Africa—Springbok Radio, Jo-
hannesburg, is being heard at weak
level most davs on 4.945, with English
around 2320-2345 fade-out. (United
49ers) Johanneshurg, 4895, heard
opening 2345 in Afrikaans with trum-
pet fanfare. then setting-up exercises
lo piano accompaniment. (Niblack.
Ind.) Heard closing 1130 on 11.937. at
1200 with SABC news on netv channel
of 9.595A. (Pearce. England)

Soulh Korew ~-HLKA. Seoul, is re-
ported on 9.535 parallel Pusan. 7.935A.
Not reported to ISW DEPARTMENT
vet as heard in USA.

Soulhern Rhodesia—-Salisburg, 3.320,
noted 1300 with BBC news relay.
{Pearce, England)

Spain—Radio Falange de Valludolid,
7.006A. noted with music 1400-1800.
(Nilsson, Sweden) Radio S.EU,
7.093V, Madrid. noted 1435 with music.
La Vor de Fualunge, 7.380A, Madrid,
heard 1445 with music. (Pearce. Eng-
land) Radio Nacional de Espana en
Malaga has morved to 6980 from
6.950A; closes daily 1830A. (Kary. Pa.)
Madrid, 9.363. good 1800 and 2215 in
English for North America. (Annala,
Ore.)

Spanish  Moroceco — Rwiio  Tetuan,
listed 6.067, sent daily schedule of

LARGEST SELLING

0800-1000. 1400-1800 Spanish,
1200 Arabic. (Kary, Pa.)

1000-

Siweden--Radio Siceden, 9.535, noted
with  English  2300-2330. (Osburn,
Calif.)

Switzerlund—United Nulions Rudio,
6.675, Geneva, carries “U. N. Album”
Mon., Wed,, Fri. in English and Tue.,
Thur. in French 1315-1330; except
Sat., Sun. has news 1330-1345, and
news in French 1315-1400. (ISWC,
London) Berne. 6.165. good 2030-2100.
(Barras, L.a.) Noted on 13.305 at 0828
in English, strong. {Machajewski,
N. Y)

Syria—Damascus, 7.145, noted 1515
with Arabic session. (Pearce, Eng-
land) Stil! has news 1713, closes 1730
on 11.915A. (Sutton, Ohio)

Tuhiti Radio Taliti, 6.135, Papeete,
is coming . through with weak level
around 0000-0130 closedown. (Me-
Phadden, Calit.)

Taiwcan—"The Voice ol Righteous-
ness,” BEV34, operates on 7.100 at
0200-0300 in Chinese, 0300-0400 in
English; *“The Voice of Salvation.”
BEC26, uses 7.400 at 0630-1030. (Ra-
dio Australia) “The Voice of Free
China.”" Taipeh, operates to Europe
and Middle East over BED4, 11.800. at
1400-1600 (English 1420); in English
for USA over 15.235. 11.735 at 2300-
2400: relavs VOA to China 1700-1730
daily over 11.920. (ISWC, London, and
others)

Tanganyike Dar-es-Salaam  hopes
to have a 20 kw. transmitter in serv-

ice by mid-1954. (Ridgeway. South
Atrica)
Tangier — Pan-Amevrican Radio,

7.300. noted 1400-1500. (French. Mass.)
Signing off 1900 in Spanish. French,
English. (Niblack. Ind.) Radio Inter-
national. 6.110, noted from 1530. (Bal-
lington, N. Y.) Rudio Africu. T.126,

noted 1000 with popular songs in
French, Spanish. {(Pearce, England,
and others)

Thailand Jangkok, 6.240, noted

0553, good level; started fading 0645.

BOOSTER

at any price!

www americanradiohistorv.com
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(Riggle, Ohio) Noted on 6.240 at 1845
with American recordings, identified
1900 in Thai. English, then continued
in Thai. (Mercier, France)

Trinidad—VP4RD, 9.625, noted 0650
at fair level. (Harold, Wisc.)

Turkey-—TAT, 9.515, good level 1815-
1900 with English to North America.
(Dadson, Mich.)

USI *Voice of Indonesia,” 9.710
(new 50 kw. transmitter), Djakarta,
now has English 0600-0700, 0930-1030
(news 0945); also used for Europe,
New Zealand from 1200A. (Radio Au-
stralia) In the 0930-1030 period is
parallet with 4.910. (Pearce. England,
others) YDF7, 11.770, noted with Eng-
lish 1400-1500. (Hardwick, N. Z.)

Vatican--Currentty, 1IVJ has Eng-
lish 1000 over 9.646, 11.740. 15.120:
1315-1345 over 9646, 7.280, 5.968.

(ISWC, London)
Venecuela Radio Rumbos, YVLK,
4.970, Caracas, noted signing off 2400.

(McPhadden, Calif.) Ilas English
daily 1800-1900.
Yugosiavia — Belgrade  announces

English for 0130 on 6.100. 9.505: 1200
on 6.100; 1315, 1645 on 6.100, 6.150.
(Pearce, England. others)

Press Time Flashes

The Fiji Islands’ short-wave station
is now on the air from Suva with 500
waltls, to serve thosc portions of the
Fiji group which are not adequately
covered by the 2 kw. medium-wave
outlet, ZJV. Has been testing on fre-
quencies in the vicinity of 6.000 (6.003,
5.995, 6.130), and more recently on
7.195; in verifying for Rosenauer,
Calif, said times of fes? transmissions
are 1900-2100, 0030-0500 daily which
are the hours of the medium-wave
transmitter; when the final frequency
has been established, an additional
transmission will be 1400-1600. Wants
reports to Fiji Broadcasting Company
Limited, Victoria Parade, Suva. Fiji.
On tests, Rosenauer found the 7.195
channel best (heard from 0300 fade-in
to 0300 sign-off), despite slight ham
QRM.

The Milwaukee Radio Amateurs’
Club. Inc., recently celebrated its tra-
ditional “Old Timers Night” and its
35th vear of existence; claims to be
the oldest continuously active radio
club in the world.

The annual outing of the United
49’ers Radio Society will be held July
19 at the home of James Pickering.
Hightstown, N. J.; Pickering is treas-
urer of the club. (Boice, Conn.) The
World Friendship Society of Radio
Amateurs, England. is conducting a
membership drive, particularly to en-
roll members in USA; details can be
had from representative Gary Ripton,
47 Lake St., Le Rov, N. Y.

Tests are scheduled to begin shortly
from Apia. Western Samoa, 6.040, re-
laying medium-wave ZM2AP, 1420 kc.:
the last series of tests planned a year
or so ago was cancelled.

Radio Free Asia is now relayed
daily excent Mon. 0645-1015 over DZ14,
6.110, DZI5, 11.940, Manila. and by
Guam, 9.490; heard best in Britain on

May, 1953

with 500 times bhetter

moisture resistance
. | than ever before!
Sangamo HUMIDITITE* Mica Capacitors

When you use Sangamo HUMIDITITE molded Mica
Capacitors, you gain all the advantages of an amazing
moisture seal that offers previously unheard-of moisture
resistance characteristics for compression molded
plastic-encased mica capacitor components.

*what is HUMIDITITE?

Humiditite is a remarkable new plastic mold-
ing compound, developed by Sangamo, that

907,

HERE’S THE PROOF . .
described in MIL-C-SA (proposed) Specification requires
mica capacitors to offer at least 100 megohms of insulation
resistance after ten 24 hour cycles in a humidity chamber at
10 95% relative humidity. The best competitive micas
barely meet this requirement . .
TITE Micas, under the same conditions, all 1ested in excess
of 50,000 megohms! Continued tests, over and above re-
quirements, with the same HUMIDITITE Micas, proved
them capable of withstanding from 21 to 52 cycles (from the
smallest sizes to the largest) before failure.

Humiditite is just another example of the advanced engi-

gives Sangamo Mica Capacitors moisture re-
sistance properties far superior 10 any others
on the market.

. The standard moisture resistance test

. but Sangamo HUMIDI-

neering that enables Sangamo to meet the exi‘sl.ing apd
future needs of the clectronic industry. For additional in-

formation about

HUMIDITITE, write for Engineering

Bulletin No. TS-111.

SPEAKER RECONING

Complete line Cones, Spiders, Rings
and Voice Coils. Custom Built Voice
Coils. l.ow prices. Write for Parts
List and Reconing information,

WESTERN ELECTRONICS CO.

3164 West Colfax Denver 4, Colo.
ON-THE

sror. BATTERY RECORDER

WALKIE- RECORDALL ® b _mintature BATTERY
RECORDER-PLAYBACK

Commuous Permanent. accurate, indexed recording at

nly 5¢ per hr. Instantaneous. Permanent playback.
Pitks up sound up to 80 f1. Hecords conferences. lec-
tures. dictation, 2-way phone & sales talks: while
walling, rding or Aying. Recorde In ciosed briefcase
with °‘hidden mike’’! Write {for Detailed Literature.

MILES REPRODUCER CO., INC.

812 BROADWAY IPPENTE NEW YORK 3. N. Y

www.americanradiohistorv.com

SANGAMO
ELECTRIC COMPANY

MARION,

ILLINOIS

§C53-5A

ANOTHER OUTSTANDING JOBBER
BURROUGHS RADIO Inc.

71] Second Street N.W.
Canton, Qhio

HAS THE

SENSATIONAL NEW

47Q-K 7 SCOPE KIT

IN STOCK! A20KaT

$79.95 WIRED $129.50
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11.940. {Pearce) Noted on 6.110 with \\
news 0945, (Balbi, Calif.) . ““_ 100

A new Broadcasting Center of four \\\\S ‘
short-wave transmitters of 100 kw.
each is now under construction at
Cairo, Egypt; when put into serviee, co NTROLS
will beam programs to Asia, America,

Europe. (WRH) and the
The new station Radio Emisorra de

Piratininga, 6.025, Sao Paulo, Brazil, AMPllFlER
has been logged by Niblack, Ind., with
good signal as early as 1800; call will help you plan your music

seems ZYRB3. . A
According to Wadia, Japan, Radio and yourmusnc-playmg system

Japan will shortly begin a transmis-
sion for South America.

A new transmission for South West
Africa (not to be confused with the - S
African Service) is aired by SABC, k- o= 020
Johannesburg, over 9.680 Sun.-Thur. i -
2345-0130, 0315-0715, 0900-1605; Fri.
2345-0130, 0315-1650; Sun. 0055-0130,
0315-1605. (\WWRH)

TV Technicians -

. r 5 3 Type 214-A
When this was compiled, press dis- 1
patches from Germany indicated that
a new short-wave station, “Radio Lib- Are you confused by too-much too-tech.
. " A 1 X nical music equipment? You are not
eration,” had just taken to the air alone. Controls are to music sy\sﬁt{i‘ms as
¥ i br . steering wheels are to autos. y are
gom AMunICh ‘.to roadcast to Iron our 210-B and 214-A Amplifiers the
urtain countries. standards against which others are com-
After quite an absence, TGWA, Eared?_Only becabus‘e H, H._S:ondAmp!;;
s . ers give you etter music under a
G_uatomala Cl!Y- has returned to the conditions, not just ideal! ones. Write
air: schedule is believed 0730-1900 on today for your copy of free non-technical

15.170 and 1900-2400 on 9.760; has  beoklet AM 5. to sift fact from fancy.
y Dept. RNS53

“Belize Program” (Englishk) 1900 in

parallel over TGWB, 6.180A. Hemon
On Mon. only, YVKO, 6.17, Caracas, Hosmer s C OTT
Venezuela, has Englisi session 1815. INCORPORATED

(Chatfield. N. Y.) PACKACLED ENGINEERIVG™ |
Radio Jamuaica lately has been using 385 PUTNAM AVE. CAMBRIDGE 39, MASS
3.305A {(replacing 3.360) at 0600-0700, —— =

then 4.950 to around 1600, when again
uses 3.305A to 2300A sign-off. (West, WAREHOUSE

Va., Bellington, N. Y., others) CLEARANCE SALE

—r

Radio Clube de Angola, Luanda, ALL SURPLUS MUST GO!
Angola, has returned to 8470 after BCT706D Switch Boxes. 3 for $1.00
: 5 . = 5 - ISMMFD Double Spaced Yar. Cond. 3 f 1.00
using 9.092A for a few days. (Belling CD716 Cords w/PLES & JKSE. 3 4or 1,00
ton, N. Y.) BC-347 Interphone Amp.—less tube 1.00
Radio Belize, British Honduras, has Iiiizi‘;"h"%(;”“jﬂ_,‘;"'~- 3.4t :_gg
been noted on its new 6.100 channel ‘IE'IaIeg:a:hs Ke;’—lmee mount 3175
Z parallel with 4951 at weak level evator Servo Amp. with tubes 295
: s Navy CW Xmtr. 85-105MC, | '
51495* g around 1830-2100 sign-off with “God Ant. Relay Snirf—ssacmAc' et §.3g
Save the Queen’”; best around 1900. gﬁggga¢°r4§b*::ch:b: — %';3
- ar nda. . . .
(Stark, Texas) 3-Gang Yariable Cond. from SCR-522. 1.59
i ZNB, Mafeking, Bechuanaland, is - =
Carrie d TUBES, S TIM . v L ' : 1 .
SRS THGLS - SHiss TR, MGNEY using both 8.232 and its “‘old” channel Special Purchase! FM Radio Chassis
PAYS for ITSELF of 5.900 (which had been inactive) in ; 88-108 ME—(omplete with
il 8, Ll =1 enna
Teiheicins wbo corry the Tebe Caddy parallel 0600-0700, 1200-1430; relays mnd sneikor. Bruduet of
make the right impression. Handy top tray SABC news 0615, 1200. (Ridgeway, whose nume we promised
for tools, soldering gun, or meter. Regi- South Africa) oL om $16.95
mented drawers give tube inventory at a A new Spanish station is Redio Ju-
glance. Slip-apart hinges on cover, with ventud de la Coruna, heard Sun. 1205 TWO-STATION INTERCOM SYSTEM
clips inside for price list or mirror. on 7.035. (Mercier, France)
Its efficiency saves time, its neatness The East Coast North America Consists of master
. : bt b umi remote stiation.
"‘;P":;r‘;:f#';‘:h'::“'vli’e::"'?’:”' g,‘l"‘ “morning” beam from Radio Australia, v 20 Loty imlze
pay o e VLAL11, 11.84, is now at 0700-0853; DX | |& tion, AC or DC. Extra

18 x 14%2 x 9% .in. Ask your Parts Job- A
ber or write. Y session Sundays is now 0840.

*Net 1o Decler. Higher on West Coast. According to announcement, TGNA,
Other Models $13.50 and $7.75. 9.668. 11.850, should have changed NOTICE TO ALL HAMS FREE QUOTATIONS on hi.

fi equipments yours on re-

schedule for English to 2200-2300 TRADE-IN your used com. | quest. All famous brands

22 $11.95

g . nunications 7 ¢ f (L] . 3
daily. (Bellington, N. Y.) T P W atTunal, | Chunpecs. pick-Ups. speak:
o e . adi . il JNE, Tiammariund. Sous | ek v want (o spend
&W"Wﬂ W Rudio Nederlund. Hilversum, Hol- T e tor D | nd e rerommend e
land. now has English 0415-0525, 21.48, | | TiafE stenten mmioct o ot aitowt ™ 7"

17.775, 15.22, 6.025; 1100-1140, 11.73,

7,
= = 959, 6.025; 1630-1710, 9.59, 6.025; 2130-
E gl é-lé 3 2210, 959, 6.025.
= Revised schedule from Radio Jupan
rrooucts &G/ company is 0000-0100 to North America. JOAS,

310 MAIN STRIET . GENOL, ILLINOIS 15.135, JOB4, 11.705; 0600-0700 to
North China, JOA3, 9.675, JOB2, 7.180;

RADIO & TELEVISION NEWS
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0700-0800 to Central China,
9.675, JOB2, 7.180; 0900-1000 to
pines-Indonesia, 1030-1130 to
Pakistan, JOA3, 9.675, JOB4,
(Scheiner, N. J.)

All broadcasts from Lusaka, North-
ern Rhodesia, are directed to the Afri-
can population of the three Central
African territories of Northern and
Southern Rhodesia and Nyasaland,
while programs for European listen-
ers are transmitted from Salisbury,
Southern Rhodesia. The Lusaka sta-
tion has plans for extending its op-
erations considerably in 1953 when a
new station is to be erected; the ulti-
mate aim is to have two simultaneous
transmissions in African vernaeulars
and simple English; the hours will be

JOA3,
Philip-
India-
11.705.

further extended also. (Radio Ama-
teur, London)
* * *
Acknowledgment

Thanks for the fine reports! Keep
them coming to 948 Stewartstown
Road, Morgantown, West Virginia,

Usa. . . . . . . . . . KRB

Spot Radio News
(Continued from page 16)

force and by setting in motion a series
of events that must be productive of
harmful future consequences upon our
radio and television services. There is
no disguising the fact that such conse-
quences will hamper and stunt the
growth of that most vigorous and
flourishing competitive broadcast sys-
tem which the American people need
and deserve. . . ."” Continuing her
angry rebuttal, Madam Commissioner
said that she fatiled to . “see any
real need or substantial justification
for the Commission’s approval of the
merger.”

THE POSSIBILITY that very low-priced
(640 and 1240-kc.) portables may be
made for Conelrad emergency use for
family protection during air raids was
reviewed recently during a special con-
ference of set makers and officials of
the Federal Civil Defense Administra-
tion in Washington. Under the Conel-
rad plan, to be placed in operation
when there is danger of an enemy air
attack, AM stations would transmit,
under limited power on the 640 and
1240 ke. bands, raid information.

FCDA and the Bureau of Standards
are preparing specs for a hasic small
dual-frequency receiver which would
become available to everyone in indus-
try.

Among those at the meeting were
Lewis Clement, Crosiey; Dorman Is-
rael, Emerson Radio; Don Gaertner,
Admiral; Leonard Sutton, National
Alert Co.; W. A. Moore, Packard-Bell;
K. B. Anderson, General Electric: W.
F. Chaffee, Philco, James D. Secrest,
RTMA, and members of FCDA, NPA,
and the Commission.

RECOGNIZING THAT THE COM-
MISSION is not too keen about grant-
ing an exclusive allocation of 360 mec.
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YISIT PLATT'S BRANCH STORE
at 159 GREENWICH ST., N.Y.C.
You'll find many borgains not listed here.

MN-26C INSTALLATION

A 12 tube remate control manual dl-
rection finder desirable for commer-

fremquency covers the

Imd it broadcast hands. Opnralm
28 nput. Cumplete

au-llmmn conslm:s of:

MN-26C Hecelver—Rrand New ., sene0..939.95
MA VO Itotable loop. .. ¥ o 3.95
MN2ZR Hemote Cnnlrnl Box . 19.95%
2 Flex Snaftin Y . 1.00
1 Am.enl\a C'll»lc - . . 3.98
2 a .':ADD
1 \IN .2 A7|mulh _Contra 3.95

SPECIAL! Comple?e Iastallation 579 95

{You save $9.80)

BEACON RECEIVER
BC-1206

Froqucnm’ Range—195 KC to
120 I\C. 1P Prequency—I135
KC lver bens"lvily-d
‘\llcruvmw for 10 Milliwalts

vulput. Outhut Imbedance— e

i) ()nmn and 1000 Ohms 10 be selected jnternally.
Power Output—230 MUliwatls, Volume Control—RF
Galn Contral. Power Supply—324-28 Volts Aeronlane

Battery, Current—.75 Amperes.
BRAND NEW—ONLY 316-95
Field
Telephones
Army aur. | FL.8 RADIO FILTER
pl ;l &, com- ) -
P ete v . ange or
reconditioned \» Volce for
and eleetrl- 1020 cy-
cally tested, | 9 | A
using 2 flasn- [, ¢les. Audio
light eells Switech
and a palr of | mounted on Fliter, Ex-
Jil“le"‘gll’"'ﬂ celient for CW. Hrand
SRS | New! seEnNsaTiONALLY
TEE D—llke PRICED AT
new. ONLY g 3 31-79
F22.05 > FL-S Radio Filter—$1.29
$28.95

000000000000 00000000000000000000000000000000000008380
ANNOUNCING THE NEWEST,
MOST ADVANCED MOBILE RADIO
EQUIPMENT EVER DESIGNED!

Now being made by Plott Manufocturing
Corp. Get all the facts. Write for illustroted
catalog sheets today!

Special-of-the-Month!

Radio City Products
Model 449

VOLTOHMMETER

5000 ohms per volt. AC-DC out.
put: 1000 V. ohmage up to 2
mepa. in metal case with zero
adjusting knob on front panel.

gcndv ’lo use, {List  Price
24.95
OUR SPECIAL PRICE sglgs

BRAND NEW!

I UBES JAN! BOXED!
1B22 .69 ag/44 . ..29¢
1B23 $3.75 10012 .. 49¢
28232 . .49¢ 1148 .. 29¢c
2C26 09c 213A .09¢
2026 -09¢ 221 4 . .29¢
322 $1.19 304TH $5.95
3C24 .98c¢ gég: gg:
ane 39%¢ " e
TC4 . .... 39¢ 4714 $1.19
3324 %1.19
10y 19c | 723, 9ac
12K8Y 3% | da1A 19¢
1351 39¢ 8u6 39¢
HEADSETS
HS-33 Good. us ........... .
HS.!13  low eidance with  cord
nd uer, Illl('ll fine coudition. . 2.79
HS-23 nich  impedance.  BRAND
wllh ear pa 95

.
BITAND NEW
cord and PL354

ll‘i d.!—-IIIlA\[) \F‘\V

D.307 .
H :4! U nmn In¢ludes l\ho recelv-
Hns-18 m;:n Impmnnrn umd

BC-221 Frequency Meier
Real \'alu(" QUANTITY 18 ll\llTFl)
—RO first come. rirel  merves he
are jusi llke new. with original eallt
bration eharts.  Hange 125.20.000

with (c:rynmll clmcrhpohnhc in all
ranges. Complete wit
crystal and mhes = $|29 50
WIODUI ATED TYI'R .5159.50
DULATED TYPE with AC
I'ow(-r Supply 17
These Frequency Meters are factory tested, checked for
frequency alignment and GUARANTEED.

wlln ear pads.

\Vmﬂern Fleetric |
NEW
Immdnnﬁ

SCR-274N
= COMMAND
3] ARC 5
EQUIPMENT
txcmznr
RECEIVERS USED  USED  NEW
BC-453—190 to 550 K¢ $29.95 549.95
BC 454—3to 6 M 24.95
BC-455—6 to 9 MC $13.95  19.95
15163 34.95
TRANSMITTERS
A-958- -2.1to
BC 457—4 to 51 MC 14.95
BC-458—53 16 7 MC 7.95 9,95 17.9%
ARCSTW numc 24.95  34.95
C-459—7 0 5.1 M 24.95
29.95

TI ARC 5- SDOluEOOKC
ADDITIONAL EOUIPMENT

ARC-5/R-28 2 MTR RCVR

$25.95

is the 2-meter super! rhet
you have lhecn looking for! Ab-
solutely one of the NEST nullv
nhle toitay !

i) Mes,

Tunes from 100 t
In four crystal chln

nels. (Easily mmeru-d 10 continuous tuning.) Tube
Ineup ia an follows:
les .. T17A_Mixer. 2-12817—1xt and 2nd 1L.F.
7 ', AVC Spuelch. |2SL7—1st audlo-sbuelch
audio. 128n7—R.F. Osc.—ith Harmonle
t13
TITA-Trip. 12th {larmonle Gen. 717TA—Diir.—12th
tlarmonie,
Excellent, pusi oo . e gabisc.aiode.si.. $25.95
= PRE AMPLIFIER

MODEL K-1
The K-1 is used to
amplify output
level for micro-
phenes and phonogranhs Operates on
24-28 VDC, can he converted to 110 AC.
Comes complete with PL 55 plug and 2-
foot 119-B cord. 2 terminal blocks and in-

BRAND NEW .. ... .SPECIAL! s3l95

BRAND NEW.
ARMY TEST UNIT 1-236

Meter is contained in a metal hox

%" long x 3%"” wide x 31,”
deep. Comes complete with test
leads and instruetion book. Can
be used for testing hetween AC
and DC measuring resistance of
circuits, checking fuses and test-

ing callaci'°'s'sp5c|AL s4- ' 9

MINIMUM ORDER $2.00
Immediate Delivery — Send 254,
deposit on C.0.D. orders. Allsnm-
ments F.0.B.. N.Y.C. (N.Y.C.
rasidents add sales tax to Yyour
remittance.)

G0 0000000000000 00000000000000080000000000000 0000000000000 000000000 00000000000 0CFRRIRPEIIRRPRIRPCEREOSPRRROIOIEOIOOIOIOTEOERORIIOSOOEBIBOORSY
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BC-456 Modalator 3.49 4.25 .29

BC-450 Control Box (3 Receiver) L49 L9S 2.75

BC-45] Control Box (Transmitter). 1.29 L79 2.39

BC-442 Relay Unit (ANT) 5.69

Plugs: PL-147, 148. 151, 152, 153,

154, 156—€ACH 1.25

Flexible Shafting with gear to fig

receivers 2.69

3 Recewvei Rack 1.79 2.29 2.98

2 Transmilter Rach 1.89 2.39 3.97

Single Transmitter Rack 3.97
M-32 Dynamotor for Command Set. 3.95 5.95

DM-33 Dynamotos for Command Set. 2.95§ .95

Mounts for 2 Trans. Rack, 3 Rec. Rack,

Modulator. & Antenna Relay Unit 1.95

ELECTRIC MEGAPHONE SYSTEM

For Rural Areas, Hotels, Commercial
Steamers, Ball Parks, Etc.

u. NAVY Tyipe IPAE-1 Llectrle Meégabhone equlp-
mem is deslgned for volee reinforcement In much the
BAME manner as. bot to a ureater degree than. the
familiar acoustic megapnlione. Conslsts of Megaphone
Unit (which combines a microhlione and reproducer |n
a slngle assetibly). Portahle Amplifier which electri
cally amplifies the output sigmal of the micrianhone
scctlon of the megaphnone and fecds this amplitied
rignal to the reproducer section. Charging llack fot re-
l‘hnrl{ll\ﬂ the self-cantained slorage battery of the rt-
abile ampliner. BIAND NEW—A TREMENDOUS VALUE!

$149.50
TURBO AMPLIFIER

4 zul;o Ampllifier uned hy
oree. V.

00 Syeles. s] 19

AN
DEMONSTRATION GIVEN AT EITHEH OF
PLATT'S STORES ...

1
w ‘u!hmll tnh«-p—-
EXCELL]

Srl:clAI.

~
3
w
«

OO0 000000000 C0CRICCERIONCRRPRRCORPRNRCORR0000C0000000C0 0000000000000 0CCQ000CR00C00C0C0C000R00CR0000CR0RCRRRPRCRIRNSFOIOODS

PLATT ELECTRONICS CORP.

DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y.
PHONES: WO 4-0827 and WO 4-0828
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Examine FREE

B A
och soeo~

Prentice-Hall

ELECTRONICS &
UHF LIBRARY

Edited by W, L. EVERITT

5 VOLUMES 1662 ILLUSTRATIONS

Pay Easy Installments If You Keep Set

Turn to this new, up-to-date Library with
complete cenfidence, for dependahle facts on
any phase of modern electronic theory and
practice. These volumes. by outstanding
authorities, give vou therough guidance—
clearly wiitten. logicaly arranged. profusely
illustrated.

Electronic Fundamentals and Applications
By Prof. John D. Ryder, Univ. of lllinois

logicul, easy-to-follow trestmeny of ()
principles underlving declron tubes, (h)
churacieristies of vacuum tubes. 1 buxic lTube
clrcuits. Includes: Electron Hullullcs Cathode-Ray
ubes. Emission of Electrons. Space Charge in Vac-
uum Tubes. Diode Rectifiers. Tricdes. Multi-Element
Tules. Smuall-Signal Amplifier Circuits. Audio-Fre-
quency Amplifiers. Radiov-Frequency Ampliflers. Os-
cillutor Cirenits. Mwmilulution Systems. Wave-Shnping
Circuits. Gaseour Conduetion. Gas Diodes. Gas Con-
trel Tubes amd Circuits. I'hotoelectric Cells. Solid-
Stute Electronics.

Complete,
physical

Electromagnetic Waves and Radiating Systems
By Prof. Edward C. Jordan. Univ. of illinois

Covers entire fielil of c¢lectromagneric
lncludes propaation as well as radintion and trans-
mission. Fuil treatment of UHF trunsmission lines,
wnve muides. antennas. slot antennas. radiation amd
diffraction, ground-wave und shy-wave propagation.

engineering.

Ultra High Frequency Engineering
By Thomas L. Martin, Univ. of New Mexico

Theory and technique of ALL the new fields of elec-
tronie engincering:  HRadar, Telemetering. FElectronie
combuting. Facsimile. Television. Blind landing sys-
tems, Pulse-time modulation. lonosplieré measure-
ments . . . und the others.

Networks, Lines and Fields
By Prof. John D. Ryder, Univ. of illinois

Network transformations ancd theorems. Resonance.
Imped:nce transformation and coupled circuits Fil-
ters. General transmission line. High- 1reﬂu£nc3 ling.
hqun 1is of the electromagnetic field. Radiation.
Transmission aml reflection of plane waves at houn-
daties. Guided waves between parallel plines. \Wave
Ruides.

Etements of Television Systems
By George E, Anner, New York University

Comblete hasic theory, plus cnrrent practice, covering:
Closed TV Systems. Commercial Telecasting Systems.
Color TV Systems. Gives €lear exposition of all phases
of picture transmission. including the new technique
of dot interlace.

SEND NO MONEY — EXAMINE FREE

Just mail coupon below to Zet complete 5-Volume
Set on 10 DAYS' FREE TRIAL. If not comphetely sat-
isfaciory, return in ten days and owe nolhing. Or heep
the set and pay nnly £5.35 down and £8 o motth for
five montha until fu)l price of $45.35 s paid. Decide
for vourself—without risk or ohligation—ijuat mail
coupon to examine Library ten days free.

eNasAsAssmsAsAsEssAsAEassAsSAsasssassessssEssEasasssel
PRENTICE-HALL, Inc., Dept, M-RN-553
70 Fifth Avenue, New York 11, N. Y,

Send me the Prentice-l1att ELECTRO\ICS &
LIBIRAIY (5 Volumosi for tea examinatlon.
If fully satlsfied Lln ten days I \dll send You $3.33
plus few ccnts postage and then £8 a momh for five
months until full price of $45.35 is pald. Or [ wlll
return the Llbrary in ten |I:|_\s aml owe nothing.

unf

AQUreRE . - ¢ o it i i ittt aes s saearaa s
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in the 5925-6875 mc. hand for theater
TV, exhibitors and motion picture in-
terests have entered a compromise
proposal asking for the use of com-
mon carrier frequencies by a limited
common carrier. The plan also sug-
gested that existing common carriers
cooperate with the theater TV carrier.
presently, because of a lack of nation-
al-networking facilities.

No specific company was named to
serve as a theater TV carrier. although
it appeared as if a cooperative com-
pany would be set up, similar to Aero-
nautical Radio, for the purbose.

FCC'S timetable calling for over 40
grants a month was once again on
schedule during the second month of
the new vear, bringing the total of
post-thaw approvals to 274; 87 for
very-high and 187 for ultra-high sta-
tions.

Grants are well scattered now, as
the tahle on page 148 illustrates, with
even northern New England areas re-
ceiving a share of the new uh.f. ap-
provals. North Adams, for instance,
in Massachusetts, will eventuatly have
a Channel 74 outlet, which may serve
Pittsfield, too, if permission is granted
to place an antenna atop Mount Grey-
lock., a peak mountain point in the
state. And Portland. Maine. was
awarded Channel 53, whose operators
have indicated that they might be able
to begin telecasting in the early fall
of the vear. Texas continued to re-
ceive the lion's share of grants, with
five being awarded to Dallas, Long-
view, Nc¢Allen, Midland, and Texar-
kana. Missouri also appeared as a
winner of a number of authorizations,
four going to [Iannibal, St. Louis,
Clayton (arca of St. Louis}, and Se-
dalig. Most of the approvals for the
month were for ultra-high stations.

EDUCATIONAL TV received quite a
jolt in New York recently when the
temporary State Commission on the
Use of Television for Educational Pur-
poses, rejected a 10-station statewide
network plan, noting that such a pro-
gram was neither necessary nor desir-
able at this time.

The state commission declared that
the cost of constructing and operating
such a system would be staggering.
They estimated that the construction
cost for ten stations would be at least
$6,000,000. the operating costs a mini-
mum of around $8,000.000, and an ad-
ditional %10.000.000 outlay would be
necessary if half of the classrooms
in the state were equipped with TV
receivers costing ahout $250 each. An-
other $4,000,000 would also be neces-
sary for special films which might be
produced at the rate of five per week
for 40 weeks. with each film costing
about $20.000.

The report of the state commission
added that if the . . “major use of
educational television is to be the
showing of educational film . . . there
was no reason why this could not be
accomplished through the simple use
of motion picture projectors and
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Complete line of Receiving Tubes 'I'hous.mds ol othcr
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ELECTRONICS
Dept. R-21
7552 Melrose Ave.
Los Angeles 46,
Califarnia

Sell and
Install the
Lowest Cost
Copper Plated

GROUND
RODS

Doun’t take chances! Buy and
install the finest. most effi-
cient, lowest price copper
plated Ground Rods made.
3" diameter in-+’, 6’ and 8’
lengths, with quick, secure

screw clamp that takes No. 4
to No. 14 ground leads. Sol-
id steel, copper plated and
pointed for easy driving. Send for
prices today. Make this extra profit.

PREMAX PRODUCTS

PIVISION CHISHOLM-RYDER €O, INC.

5304 HIGHLAND AVE.
RADIO & TELEVISION NEWS

NIAGARA FALLS, N. Y.
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screens now available in most schools.”
The FCC was asked to continue for
“at least five to ten vears, the
allocation of the channels for
educational purposes . . .” since more
time was necessary to study the pos-
sibilities of the service. Development
of television for educational TV was
favored. but private funds available
through non-profit organizations, can
be more effectively used at present.
it was said. particularly for pilot sta-
tions, following the pattern adopted
in Los Angeles, San Francisco. Hous-
ton, and Dade County, Florida.

In Chicago, a fund of at least
$300.000 was being sought for an edu-
cational Channel 11 TV outlet. Ac-
cording to Edward L. Rverson. chair-
man of the committee seeking funds,
it . .. “would he a disgraceful epi-
sode in the history of Chicago, if . . .
we failed to make use of the channel.”

THE 90TH BIRTHDAY of the Signal
Corps celebrated at Fort Monmouth,
a few weeks ago. was a festive event
with Major Gen. George 1. Back, chief
signal officer opening the birthday pro-
gram with an address to 900 Signal
Corps officers stationed at the post,
now under the command of Major
Gen. Kirke B. Lawton. At a reception-
dinner, guests included former chief
signal oflicers Major Gen. Joseph O.
Mauborgne and Major Gen. George
Van Duesen.

Congratulations poured in to the
Fort, and tribute was paid to Major
Gen. Albert J. Mever, under whose
command the Signal Corps was estab-
lished on March 3, 1863. The general,
a physician, invented the famous flag
wigwag system as a means of com-
munijcation for the deafened, which
became a standard means of commu-
nication. The nation is indeed grateful
to Gen. Meyer and his brilliant suc-
cessors for their continued contribu-
tions to theart . . . . , ., L.W.

CR TUBE SHORTS

By WILBUR ]. HANTZ
ATHODE-TO-HEATER shorts in pie-

ture tubes are constant headaches 1o
the service profession. In many cases
the manufacturer refuses te replace
these tubes during the set warranty
period.

It is entirely possible o use the a.g.c.
Kever tube filament winding to supply
the picture tube heater if it can stand
the extra current deain.  In receivers of
the transformerless type, something else
must be done.

Some technicians apply high voliage
between the kinescope cathode and fila-
ment which in some cases does clear up
the shorl. A more positive method is
to apply a source of low voltage, high
current,  Practically all service shops
have a G.volt A-battery eliminator which
they use for servicing ear radios and
this is a good source of low voltage and
high e¢urrent.  Conneet a 300 gfd. elee-
trolytie comdenser across the A elimina-
tor output and intermittently flash the
picture tube with this unit. You will
find that cathode-to-heater shorts elear
up faster and stay clear longer with this
technigue.
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PE-101C DYNAMOTOR

6 or 12 Volt
{Reprints of original C€Q
conversion arficles — Oct.

and Dec., 1952 issues. furn.
ished.)

® This is the Dynamoter
the Hams have been talking

ahout! Easily adapted to
supply 625 V. @ 150 MA. and 325 V. 125 MA. at
12 Volts—or 300 V. 90 MA. and 160 V. 110 MA. at
8 Velts. (Illustration shows modified.) NEW: §£4.95

BATTERY SWITCHING UNIT and

METERUseu to switch load frem one hattery to
another—or 6 to 2 Volts. Contains Westan 2” Meter
—0-15 VeIt DC Scale for reading battery voltage. 20
Amp DPOT Switch and Indicater. Case size: 47 x
614" x 237, Yoo NEW: £2.05

TRANSFORMERS AND CHOKES
TRANSFORMERS—I10 v. 60 CYCLE PRIMARIES:

5 volf CT-25A—i0,000 V. Ins, OPEN FRAME—6" x
5" x 4" PRpE, : 703
6.3 V. 1 Amp.....1.25 21 V. 1 Amp. 1.05
24 V. Y3 Amp. | 24 V. 6.5 A, 5.05
6—24—or 30 VoIt 8 Amp . 5.95
Two 12 V. 4 A. windings. gives 12 V. 8 A. or
24 V. 4 AL . e " 5.95
325-0-325 V. 50 MA—hK.3 V, 2.5 A: 6.3 V., .6 A
(Rect. 6x5) Half Shell—27,;"x334"x3"—No.
T-23-28 - s e 278
175-0-175 V. 40 MA—6.3 V. @ 24 A; 63 V @
6 AMalfshell 2% x2 3,/16"x23g—No. T-23-40.. 1.75
350-0-350 V. 90 MA—E3 V. @ 3 A; 5 V. @ 3 A;
Upright—3%"x3% " x3%" ... ... . ... ... . .3.25
CHOKES
I5 Henries—165 MA. 125 ehms...,..............82.95
5 Henrles—I150 MA. RS ohms DC—Res. Cased. 1.95
8 Henries—150 MA, 200.ohms. ............... .. 195
5-20 Henries—300 MA. 110 ohms, 1000 V. Ins... 3.05
AIRCRAFT CONTROL CABLE
3/32"—7x7 Strand, weathernrooled, Galvanized,
Preformed. 920 Ib. test. ldeal for Television Guy-

ing and miany other uses. Prices:
114¢ per Ft.—I1000 Ft. or more @ 4c per Ft.

POWER SUPPLIES

VIBRATDR TYPE—6 voit DC input: outout 230 volt
DC 50 MA.—not filtered—w,/tube. Ideal for Command
Receiver operation as receiver is filtered internally.
Size: %2 x ¥ x 3V L. ..95.95
PE-157 POWER SUPPLY—2 Voll Vibrator Supply.
operates from BB.54 2 Voit Battery mounted in Case.
Qutout voltage 1.4 V. % Amp. 125 V. S0 MA. Less
Battery. Speaker. & External Power Cord—with Vi-
brater ..., . n .Used . $4.85
MP-28 BA Power Suppiy & Modulator

T/TA-12—New: .......

29.95

BLOWERS—115 VAC 60 CYCLE

SINGLE TYPE: (lllustrated at
left) 100 CFM. 214" intake: 2"
outlet. Complete size: 5" x 6",
Order No. 1C839. .. $8.95

DUAL TYPE: 100 CFM. 1" in.
take: 2" Dis. Each Side. Com-
plete Size: 8” x 6. Order No.
1C880 . . : ....$13.95

COMPACT TYPE: 108 CFM. Mo-
tor built inside squirrel cage,
42" intake; 3%;” x 3" Dis. Com-

plete size: 4% " W x 8%"” H x 84" D. Order No.

2C067 g i I 1o s B - $14.50

FLANGE TYPE: 130 CFM. 3'5" intake: 24" Dis.
Complete size: 7%:” w x 7'4” H x 6%" D. Order No.
iC807 =S ¥ i o £13.95

FLANGE TWIN: 275 CFM, 41" intake: 3'," x 3" Dis.
Comnplete size: 113" W x 8%” H x 8-1/(6” D. Qr-
der No. 2C069 .... i 0821.05

BC-645 TRANSCEIVER
Antennas ¢ Plugs * Mounts
Parts, Ete.

TRANSCE(VER—Easity converted to 420 to 500 MC

Bands. tnstructions furnished for 460-470 MC Citizen
Band. Complete with PE-i0l Dynamotor. Control
Box, Tubes. and Mount, - -§32.08

ANTENNA TWO UHF ', WAVE with Set of 8
Plb@s: Joih s saomioriind s =T .. .80.05

MOUNTINGS For: Transceiver: §1.50—Dynamotor
Control Box

CONNECTOR PLUGS—Set of B. g

SET OF COILS—!-2.3-4th IF. Oscillator. Ant.. Loop.
Assy.; Guide and L Rod Assy.. etc. ..

COAXIAL CABLES:

COAXIAL CABLE: I to 100 1t. 9¢ per foot
—I00 to 500 ft, B8%c per 1t.—500 ft. or
more 8c per ft,

1] COAXIAL CABLE:
RG-34,'U 71 ohm—125 1t .

RG-8,'U

ANTENNA EQUIPMENT

MAST BASES—INSULATED:

MP-132 BASE—Illustrated at feft—I|
heavy eoil spring. 2" insulator. Overall
length: 11'." Weibht! 23 Ibs.
. Price . §
. MP-S.33 BASE—Insulated type with heavy
coil spring and 5" dia. insulator. Re-
Guires 27 hole for mounting. Weight:

— 9 Ibs. . k2
? MAST SECTIONS FOR ABOVE BASES

Tubular steel, copper coated, painted, in 3
1t. sections. serew-in type. MS-53 can be

useil to make any lenath with Ms-52-5l-59-49 for

taver. Any section. P c Each
Larger Diameter Section: MS.54 .. 80,25
TELEPHONE WIRE
3 Conductor, copPer & steel, 525 ft. $4.75

COMMAND EQUIPMENT

BC-45% Transmitter—7 to 9 MC.—Used. ... 14.95
BC-355 Receiver—& to 9 MC—Used. P [ X

BC-456 Moduiator. NEW: 595 Used...... 215
Transmitter Rack—Single: 21 50—Duoal. 2.00
Rec. Rack—Trinle: $2.50. Modulator—Mig. .. .. 1.50
Re¢. Dyn.—Used: §2.45  Trans. Dyn,.—Used . 295

TRANS.—REC.—AMPLIFIERS
RA-10 DA RECEIVER .....NEW: 19,95

TA-128 TRANSMITTER with Tubes—Used. . . $19.05

RI/ARR-1 Recelver—easily converted to 220 MC. (See
R.N, Jan. '49) Complete w Tubes. NEW.. . _£4105

RT7/APN-| Transcelvers—i20 MC. Complete with
Tubes & Dyn, ... .. NEW: 224 95— USED: ¢19.95

ARC-4 Transceiver—140- 194 MC. w/Tubes—Used : 329.95
BC-1206—200-400 KC. Deico. w/Tubes.

BC-605—with Tubes, Used...
BC-709—w/Tubes—New: ${05 .. . .. _Used: 3.93
BC-347—Less Tubes—New: $295 ... ... Used: 1.97

REVERSIBLE MOTOR
Motor Reversibie—3.7 RPM. 40 (b.
torque. 24 voilt DC or AC. Motor
size: 5%” x 3-1/32" x 3-5/16".
Shaft size: 21,32 x 5/16”. Philco
Ne. 441-1008 NEW: £5.95

119 Voit AC TRANSFORMER to
operate above motor. NEW: $§ 95

RECEIVER AND TRANSMITTER

RECEIVER BC-229 — TRF Receiver with 3 Plug.in
Coils to cover Frea. Range 201 to 398, 2500—3700.
4150—7700 KC. With 6 Tubes: 1/37—1/38—3/39.
Power Supply reaultred, 6 or 12 Volt & 250
Volts, Size: 16”x8"x7".

Schentatic included,................. .....58'95

TRANSMITTER BC-230—Voice modutated Trans. with
5 Plug.in Coils to cover Freq. Range 2500 to 7700
KC. with 3 Tubes: 2/10y—2/45 & RF Meter 0-1.5
Amps. Power Supoly required, 6 or 12 VoIt & 350

Volts. Size: 13"x8"x7”. 8 95
.

Schematic included ... ... .. ... .. ...

SPECIAL BUY—BOTH RECEIVER AND TISIANS-
ce.s..815.00

I = o

BC-223 EQUIPMENT

......NEW: § 2.50

CABLES w/PL-I50 ea. end. .
POWER SUPPLY PE-)125-AX..
MDUNTING for Transmitter.. ..,
OPERATING MANUAL

and Front Panel

DYNAMOTORS

DYNAMOTOR and BLOWER: 9 Volts DC input; out.
nut 450 Volts 60 MA. 3500 RPM. At 6 Volts DC in-
put; output 260 Voits 65 MA. 3000 RPM. s4
Price . ... T L]

INPUT QUTPUT: STGUCK No.: PRICE:
14 V. 'D 500 V. 300 MA. BD-86 $0.05
12 v. DC 220V, J0OMA. DM-24 6,05
12 v. DC 220 V. 100 MA. DM-I8 4.95
i1 v. DC 375 V. 150 MA, DM.375 8.u43
11 v. DC 330 V. 135 MA. DM-330 7.95
14 V. DC 500 V. 500 MA E. 5! 14.95
12 o0r 24 V, DC 275 V. 1t0 MA.  USA0516 3.5
12 v. DC 250 V. S0 MA. DM-25 £.95
12 0r 24 V. DC 500 V. 50 MA. USA/0515 3.05
12 0r 21 V. DC 440 V, 200 MA.

225 V. 100 MA. D.103 14.95
28 v. DC 250 V. 60 MA. PE-86 595

Address Dept. RN ¢ Minimum Order $5.0D ® Prices F.O.B., Lima, O.

FAIR RADIO SALES

www americanradiohictorv com

® 25% Deposit on C.0.D. Orders

132 SOUTH MAIN ST,
LIMA, OHIO
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“In music,
listening quaity

I
everything....

h is the No. 1 MUST. Witlhout it
everything else heconies meaningless.
The AUDAX CHROMATIC has that
quality to a degree not equalled Ly
any other pichup” . . . Sarser of an-
plifier fame (Toscanini’s NBC Sym-
phony).

Be it dimmond or sapphire. every
stylus has a limited life-span: the dia-
mond lasts the longest. Ohviously,
then, replaceability of the stylus——at
lhome. is of the greatest importance.
AUDAX is engineered for eury rve-
plieeabilitv of the sivius-—at home.
Of further importance is the faet tha
each AUDAX CHROMATIC stylus is
replaceable independently of the other.

The magnetic attraction hetween pick-
up and a steel turntable is known as
the “Hidden-Pull” Today, with
point-pressure under 10 grams. an ad-
ditional 10 or 20 grams of “Hidden-
Pull” hecontes a very serious factor
... The Andat CHROMATIC has no

“Hidden-1’ull.”

Ouly YOU can decide what sounds
hest to you. Therefore. See and Hear
the Audax CHROMATIC and—Youn
be the judge . . . Audax costs no
mere than ordinary pickups.

POLYPHASE HEAD
lor any arm

tutn RIGHT
tor 33V, and 45 rpm

o LEFT
tor 78 rpm

Available with the new Compass-
Pivoted Audax arms and 10 fis the
high quality record changers.

Only Audax has individually  re-
placeable sapphive or diamond siyli.

81 in 1953 ELECTRONIC phono fucts

obtainable from your dealer

AUDAK COMPANY
500 Fifth Avenue, New York 36

Creators of Fine Audio-Electronic apparatus for
over 25 years

“The Standard by Which Others Are Judged ond Valued'’
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U.H.F. Test Equipment
(Continued from page 41)

could be used. Similarly, for Channel
83 (884 to 890 mc.) the fundamental
will be 221 to 222.5 mc. and the fourth
harmonic will be used. One important
thing to consider in the use of har-

| monics is the increased sweep width

due to the tripling or quadrupling.
This requires adjustmient of the sweep
width and horizontal scope controls. If
the fundamental sweep width is 10
me., then at the third harmonic the
width will be 30 mec. Since the if.
bandpass of 3 mc. or so is the one
actually observed on the scope. this
will appear very narrow unless the
sweep width is reduced accordingly.
From the above procedure it becomes

| apparent that the use of v.h.f. equip-

ment for u.h.f. alignment is neither
simple nor eflicient. If only one or
two u.h.f. channels are received opti-
mizing the u.h.f. tuner for these chan-
nels with v.h.f. generators is quite
feasible. but if more stations are re-
ceived, u.h.f. equipment is required.

U.H.F. Sweep Generators

Although a number of test equip-
ment manufacturers are now design-
ing u.h.f. sweep generators, only four
are currently selling these units. These
are: Tel-Instrument Co., Kay Electric
Co., Polytechnic Research and Devel-
opment Co., and RCA, the last offer-
ing two models. All of these genera-
tors cover at least from 470 to 890
me. through continuously tuned net-
works. All of them have adjustable
sweep width, internal blanking. and a
sine wave voltage for horizontal scope
deflection. Their prices range from
€575 for the Kay Electric “Mega-
Sweep” 111A to about $1500 for some
of the other models.

Kuay Electric Model 111A: This unit
is basically the same as the standard
“Mega-Sweep” made by this manufac-
turer. Two Kklystron oscillators are
used, one is frequency modulated. the
other is tuned over the range and the
heat resulting from the two is fed out
as the r.f. sweep signal. The new
model 111A features 300-ohm output
over the u.h.f. TV hand with maxi-
mum available sweep width of 60 mec.
Output voltage is stated as 0.3 volt
across 300 ohms. The main drawback
of this unit is the fairly complex tun-
ing, tracking, and frequency determi-
nation inherent in klystron operation.
A great deal has been written about
the original *Mega-Sweep” and most
of it applies equally well to this later
model. One distinctive feature of this
unit is that it can be used for v.h.f.
and i.f. alignment as well. Its list price
is $375.

Polytechnic Type 907: The outward
appearance of this sweep generator is
shown in Fig. 1. Its controls are fairly
simple and feature a well calibrated,
vernier-type dial covering from 35 to
900 mec. While this unit has no inter-
nal marker, provisions are made for

www.americanradiohistorv.com

pefe...

REDULE (ORONA LOSS
STOP ANTENNA CORROSION

CLEAR PLASTIC

(ACRYLIC BASE)

Improved and patented non-
clogging nozzle sprays clear
plastic caating on TV compo-
nents. This Acrylic Base Plastic
dries quickly, lasts indefinitely.
Its naturol high dielectric
strength reduces ¢carano loss in
high voltage coils and circuits,
insulation, rectifier sockets and
ather paorts. Antennae and
lead-ins coated with Champion Acrylic Base
Plastic resist reception-damaging carrosion.
The result, all-around better TV performance.

Also available in bulk, undiluted, with
special Plastic Reducer.

Complete range of Sprayon colors in-
cluding Chrome Aluminum, Gold — Copper
— Lacquers, etc.

Write for descriptive bulletin.

CHAMPION BRONZE POWDER & P
2526 W. Van Buren 5t.,

RADIOTELEPHONE
LICENSE MANUAL

Now, in one canvenient vol-
|| ume, complete study-guide
questions with clear, concise
onswers for preparation for
all U.S.A. commercial radio-
| telephone operator’s license
examinations.

Book No. E&E-RL)

RACIOTELEPHONE
LICENSE
KARUAL

$3.75 per copy *

BETTER TV RECEPTION (in fringe and low-sig-
nal areas). NEW SECOND EDITION. The stand-
ard guide for installation technicians. A popular
text for TV enthusiasts.

Book No. ERE-TR2. ...........conanunn $2.50*

ANTENNA MANUAL, A practical, comprehen-
sive book on antennas, for everyone interested
in transmission and reception. Over 300 poges.
Book No. ELE-AMY........ B 53.50*

RADIO HANDBOOK, GIANT 13TH EDITION. A
one-volume library of radic information with
extensive, simplified theory. Detailed how.-fo-
build-it data on dozens of items of prnch:c}
radio equipment. Book No. ERE-RH13...54.00

RADIO HANDBOOK, 12TH_EDITION. Selected
constructional items only. English edition,

Book No. E&E-RH12...... ........0nuvn $3.00*
SURPLUS RADIO CONVERSION MANUAL. YOL.
1. Practical conversions. Write for list of con-
tents. Book No, E&E-SMY.............. $2.50*

SURPLUS RADIO CONVERSION MANUAL. vOL.
2. Companion to Volume 1
Book No. ERE-SM2. ..cocanrsiivirrrnns $2.50*

*Plus any tax.

BUY FROM YOUR DISTRIBUTOR
AQD 10%, ON DIBiCT MaiL Orotas 30
EDITORS and ENGINEERS, L1td.
BOX 689A, SANTA BARBARR CaLIF

Booksteiry vudre ftom AARER & TAVIOR. MWik.dr. N 1

RADIO & TELEVISION NEWS
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P pe——— T
1 SWEEP marerT 12"
S il
e 1
| ADDER )
M SCOPE
DEMOD. L
R.F IN| VERT. WOR. RT, HOR
R.E
TUNER
Fig. 4. Visual alignment setup using u.h.i.

sweep generator which adds marker to de.
tected sweep signal after it comes from tuner.

adding external markers through cir-
cuitry in the unit itself. This network
is explained in detail in connection
with the RCA WR-40A. The output
impedance of the Type 907 is 75 ohms
and the r.f. output can be varied from
10 microvolts to 1 volt. The internal
construction of the generator using a
6F4 u.h.f. triode oscillator is shown in
Fig. 3. The complex mechanical struc-
ture is required to assure good stabil-
ity and accuracy over this wide fre-
quency range. List price of this unit
is $625.

Tel-Instrument w.h.f. sweep genera-
tor: Primarily designed for TV manu-
facturers, this sweep generator fea-
tures crystal-controlled internal mark-
ers of adjustable amplitude. These
cryvstal markers are located at every
36 mec. to permit simple identification
of the particular section of the u.h.f.
band. The sweep width is said to he
adjustable up to 50 mec. The sweep
frequency dial is calibrated in 36 mec.
Steps and a maximum output of 1 volt
across 75 ohms is available. This unit
is priced at $950 f.o.b. plant.

RCA: The RCA Model WR-40A
u.h.f. sweep generator is probably the
most complete y.h.f. instrument avail-
able. In addition 10 a continuously
tuned sweep output from 470 to 890
me.. it also provides an accurate, tun-
ahle marker and a set of cryvstial con-
trolled markers at 1 me. and 10 me.
intervals. The amplitude of each of
these three sets of markers is variable.
Fig. 1 shows the complete unit. A very
ingenious and slightly complex system
is used to combine the sweep output
with the markers. This is accomplished
inside the genecrator, bhut after the
sweep r.f. has passed through the unit
under alignment. A block diagram of
this scheme is shown in Fig. 4. The
swecp output goes through the r.f.
tuner and is then detected as in most
visual alignment systems hut, instead
of going directly to the scope, it gocs
to the “adder"” section of the genera-
tor. At the same time, a portion of
the swecp signal is fed to the marker
oscillator, the combination is detected
and also fed to the "“adder” section.
In the “adder” circuit the two detected
signals. essentially now 60 cps, are
combined and connected to the verti-
cal scope terminals. The advantage of
this svstem is that it makes the sweep
and marker amplitudes independent
of cach other. The same principle of
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A TUBE TESTER—All the features of
the famous 323 Dynoptimum free point
tube tester—protected against obsoles-
cence —tests all modern standard, mini-
© oture, noval base and subminiature tubes.

V%’ Easily read on 4'4"" meter,
L A CATHODE RAY TUBE TESTER—
“ Wil check all magnetic deflection type
Television Picture tubes. Locates and

isolates all sharts or leaks.

A REACTIVATOR—Revives and Reacti-
vates many otherwise Dim or Bad Tele-
vision Picture tubes. Can also be used

SN

N

% on other tubes.
7 AVTVOLTMETER (A C-DC)—Thisreally
7 outstanding 17 Range instrument is @ VT
"¢ Valtmeter for AC as well as DC. Bolanced
_/ bridge type push-pull circvit. Drows
~ 7. negligible current due ta high Impedance
7

152 WEST 25th STREET o

®*rits in Tight Spots
®Cuts as Well us Strips

SPACE RESERVED!

T

N

S U
| e % -~ IS
48 "iZ’/”//W/ﬁ“« % //z.’g’%% “".,;z,,z

Understand why 30 many servicemen agree that RCPis The Best For Test, Ask yourlocal distribu»
tor far o copy of the lotest Radio City Products Catalegue or write to us, in care aof Dept. RN-5S

For Removing Insulation from Wire and Cable
Designed tor the Electronic Industry

Because the Radio City Products
Model BOBA gives you more than
just the facilities of a Tube Tester.
It fills the need for a TV-Radio-CR
Tube Tester and VIVM—with all
this extra value designed into
one unit.

Five Times Better Because
It Is Five Insiruments In One !

0 Gl

of 25 megohms. Accuracy +3% DC, 7/
+ 5% AC. Discriminator alignment scale
with zero center. AC & DC volts 0 to 7
5-25-100-250-1000:db — 20 16 16, —6 *

to 30,6 tc 42,14 10 50, 26 to 62. ;/

%
AN OHMMETER—Reads oll Resistances
0.2 ohms to 1000 megohms on 5 ranges. ? i
Use this instrument also to check con- 7 Y
densers for lecokage and sharts. »
Equipped with a double rollindex and enlarged, 7 7
easy to read letters and numbers, the new RCP "%//%
808A is so designed as to simplify each opera- ‘j/

tion. Truly o professional instrument for the pros
fessional technicion.

The RCP B08A is housed in o hondsome hand-
rubbed ook corrying case and features an
attractive, highly visual panel. Compartment
availoble to hold test leads, isolation probe,
batteries, etc. Size 12'4° x 123" x 4%,
Weight 12 Ibs. Complete, ready 39995
to operate at Al

N

RADIO CITY PRODUCTS €O, INC._._

NEW YORK 1, N. Y.

® Speedy, Efficient, Rugged Econamizally

* ToolSteel Blades for Long Life Priced

® INSTANT Adjustment to All Wire Sizes 51.95 net
The simple design end fool-proof cperation of STRIP.IT makes this © tool that will become in-
dispensable for electronic technicians ond assemblers. Held in 112 polm of the hond, the operation
is merely 1o bite into the insulation, twist, pull, and the wire is 'eady for the terminal connection.
The sliding adjustment bar is set with o touch of the finger. STEIP-IT is englineered for thousonds
of operations, using only one set of blodes.

THE SEE YOUR LOCAL DISTRIBUTOR, DR WRITE

r."

MANUFACTURING COMPANY

Norman R. Mac Innis, 1430 Mass. Ave., Combridge, Mass., Notional Sales Representative
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I SPECIAL OF THE MONTH

:lOO 000 Ohm, 150 Watt Resistors, Vl!reous

$.55°" 104 $4. 50’*

e l.
L

Xxyppn

***************************

IMOBII.E DYNAMOTORS-

MADE BY PIONEER AND EICOR

l 6 Volts input, 425 Volits at 375

MA Output. 635 Long.
ameter.
Price Approx. $70.

I BRAND NEW, ONLY . .. .

Welght 10 Ibs
00

I.Is(

..... $2795'

I CARTER SUPER

DYNAMOTOR

l 12 Volts Input, 400 V. Output & 200 MA Con-

tlnuous or 375 MA intermittent.
Designed for Police, Alrcraft and Ma-
Small, rukged and effi-

rine Use.
clent.
BRAND NEW, ONLY

Model B420,

s242.1:

[ .. MOTOR DRIVEN TIME DELAY 1
Adjustable from 5 to 45 secends, in S-second |

steps,

ern Electric.
Only. ...

115 Volt, 60 cy.
lswifch. 10 Amp. contacts.

sync. motor. SPDT
Made for West.

51

PLATE TRANSFORMER BARGAIN

Primary 11' \olt 60 C

@ Q? 2.
Eleclr()smtlc SM(' ||.

Secomhrv 435-0-435 Volts

A, 3V @ 38a,
$5

95 ca. .

G. E. RELAY CONTROL !

(Ideal for Model Controls, Ete) |

]

l @ _ 300 MA..
1(} av 104,

]

]

Caontains a sigma midget
at less than 2 Ma}
metal strip, neon pilot

8,000 ohm, relay (trips I

. high impedance choke, bl-

and many useful parts. .

The sensitive relay alone |s worth much more

than the total
I low price of

$| 25 Each 10 for sg 90

1 Panel Mei'ers

l NEW GOV'T SURPLUS
STANOARD BRANDS
3" METERS
00 Mlcroamps ..
0 Microamps 5.
0 Alicroamps
Milliamp . ... 4.50
Minlamp ...
Milliamp
¢ Milliamp
Milliamp . .
o aMilliamp .. 4.50
olt DC (1 MA)
(1 MA

O

290002001
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KV DC w /

multiplier . 6.95

4” METERS
0-200 Mlcroamps . .$8.95

Bx8 MP.D.

FILTER CONDENSER BARGAIN

600 VYDC Oll Compound
Filled. NEW, but scratched, ONLY. ...

METER BUY :

OF THE YEAR!I
2”7 Simpson Melersl

Round bakelite case.
Brand new, original |
cartons.
0-1 MA DC. ]
00h300/V01tsDC 1000 [ ]
ms/v
(1 MA) . $3-95 ]
DB Meter —10 to ]

+20 . 3-95 I

ANY 3

et s 11,50
95 cren

[ N N N N B N N B N B N |
E1-F1-]

voe
f§ co1 600 s .18].
24

01" €00 .26
‘02 600 .26'

BAKELITE CASED MICAS

Price MFO vocC
1 KV S .45

UOI 1200 35

.024 1500 .65

033 1500 .75

02 2wV $ .90
.00S 2500 .55
.002 2500 .45

Prlm’MFO vDe¢ Price
.004 2500  .S0O

WIRE WOUND RESISTORS
5i-50-84-200-2500

). 1335-2
150-300-750- 1K-1. 51\ 2.5K.

% Watt Ohma:
10 watt ohms:
20 watt Onms:

-10
30 Watt Ohms: IOO 2.»00 4

l 1 MEGOHM, 1% W. W, PRECISION RES|STORS.
List Price Approx. $9.5

SHALLCROSS.
ONLY

7 .% .09 ca
K-4K +15 ca

.20 eca
.22 ca.

500-18K .

97¢ c.: 10 10r $8.95

] 1% PRECISION W. W, RESISTORS
RC—SHALLC [+1.3.3

OHMS: 110, 1K. 2K. 2.2K.
OHMS: 25K, 50!{
hIPGOIIb1§ 5. .6

)K s 35 rn
,,,,, 6‘) e:l

;K oh.-

OIL CONDENSERS
3.75 mid 6EOVAC. .52.45

l 95
1.75
4.895
2.95

"N
Y
namn

5 VOLT 190 AMP.
Transtormer, 105-125V..
tapped &0 cy, Pri., 3.8 KV
ing. Amertran ...$29.95

MICRO SWITCH
S$PST. normatly open, 10
Amp. contacts.

.37 ea., 10 for $3.25

GE KY METER
0-15 KV DC, 31 sQ.
] Bakeciite” cCase, “560 UA
mopvement, Includes 30
I Meg. 1% Ext. Mulh-
elier . .. .59.95

FILTER CHOKE
BARGAIN

6 Hy 500 MA.
l Fully Cased

HEAVY DUTY FILTERI
CHOKE

4 HY, 1 Amp. 10KV ins.

Fully Cased . $19.95

PIGTAIL MICAS 1
MMF: 5. 20, S0, 60. 100, ]
250, 300, 400. 500, 750.
800. 1000, 2000, 3000.
4000, 5000, 6000, 10000

50.09 ca. g

_______ _..—._—_______‘

| | PEAK ELECTRONICS CO. i

|66 West Broadway,

New York 7. N. Y.

| Phone WOrth 2-5439

combining the detected signals is em-
ployed in the Tel-Instrument and Poly-
technic sweep generators, although
the latter does not have a bhuilt-in
marker. The RCA model WR-40A re-
tails for $1450, a price in accordance
with the special features of two sets
of cryvstal-controlled markers and an
accurate variable marker.

To reach a wider market and supply
a simpler instrument RCA also pro-
duces the mode! WR-41A u.h.f. sweep
generator. This unit is shown in Fig.
1. It does not contain the crystal-
controlled or the variable marker por-
tions, but otherwise perfornis the same
as the more expensive cdition. Both
sweep generators contain a built-in
detector which permits monitoring the
r.f. output. To use this feature a short
coaxial cable is connected hetween the
r.f. output and the demodulator input
terminal. The demodulator output can
then be connected to the vertical scope
terminals for presentation. The model
WR-41A sells for $595 and adjustable
marker units are sold as accessories
with it, It is possible 10 use a maxi-
mum of four of these absorption type,
presettable units. They are inserted
into the sweep oscillator box and cause
dips in the response curve at the de-
sired frequencies.

Use of U.H.F. Sweep Generators

The basic connections for using the
u.h.f. ssweep generator arc the same as
for v.h.f., except where marker addi-
tion requires some changes. In align-
ing u.h.f. networks the same principles
apply as in v.h.f, but some of the ef-
fects hardly noticed in v.h.f. assume
major importance when dealing with
w.h.f. With the exception of the Kay
Electric “Mega-Sweep” model 111A,
all other units have an output imped-
ance of 75 ohms. This means that if
a u.h.f. tuner is aligned which has the
same impedance as the v.h.f. section,
i.e., 300 ohms balanced. the 75 ohm
unbalanced output from the sweep
generator will have to be matched to
the tuner. Several tvpes of matching
devices are available for uh.f. and
their performance will greatly influ-
ence the alignment and the appear-
ance of the response curve. If the
impedances are not matched closely,
standing waves will result which can
materially distort the response curve
pattern. In trying to align the r.f.
tuner then, it is actually possible to
ruin the tuner response curve, while
a good curve appears on the scope.
For this reason it is essential that
there be a proper impedance match
between sweep generator and tuner.
Some u.h.f. tuners use 30-ohm or T5-
ohm coaxial input networks so that
the problem of matching is much sim-
pler. In any event, before aligning a
tuner its input impedance and whether
it is balanced or not should be ascer-
tained.

Impedance matching devices which
transfer from a balanced to unbalanced
system are often called “baluns.” There
are several types on the market and
some are available with the sweep
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Handy, New
Pian-Tone

PICK-UP KIT!

INTO

s YOU
TAK OF MUSIC

A NEW WORLD
INSTALL T YOURSELF

ively ont
gasily, \nexpens
YOUR OWN R RECORD PUAYER

Discover the hidden music
in your records—untapped
) by standard phonograph
pickup equipment. et amazing
new Strain-Sensitive PraN-TONE
Pickup bring out the best in your
records—old and new.
Exclusive New Principle Modvlates
current from preamplifier—repro-
duces faithful electrical image.
Free From Hummmmm — No coils to
pick up induced current from turn-
table motor.
Easy to Install— Now in handy KIT
form. No soldering necessary.
Ask vour radio supply man or write today
for FREE [NFORMATION. If you use a single

play, professional turntable, ask about the
new functional PFAN-W0OD TONEARM.

CHEMICAL COMPANY

100 Lake View Ayenve Wavkegan lllinois

WANT THE BEST
IN CAPACITORS?

# Many. many notable advances in
the art of capacitor design and manu-
facture have heen made by the ILLINOIS
CONDENSER COMPANY. As an example.
1.LINOIS CONDENSER COMI'ANY has
recently been awarded a patent on their
unique and exclusive mnlderl capacitor

construction as featured in the UMP
types.
Tor slmost two decades. ILLINOIS

CONDENSER COMPANY has been build-
ing quality capacitors and regular users
include most all of the largest manu-
facturers of TV and radio sets, Their
names liternlly combose the “"blue hook™
of electronics.

To meet the ever increasing demand
for I1LLINQIS elecirolytic capaciters.
II.LINOIS CONDENSER COMPANY has
bhuilt new plants and greatly increased
production. Why don’t ¥ou. too. discover
why ILLINOIS capacitors are ' first
choice” of 80 many!

Write for Catalog!

ILLINOIS CONDENSER CO.

1616 NORTH THROOP STREEY .« CHICAGO 22. 1Ll
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generator. Polytechnic Research man-
ufactures a very good 30 to 300 ohm
“halun” which sells for approximate-
ly $30. RCA supplies a matching pad
which matches their 75-ohm genera-

tor to a 300-ohm system by means of )
a resistor network.

Many service technicians will re-
memher the early days of television |

pe T Gy el B M/i//f’f 180 N\,\\\&\%

a major operation and required all

sorts of tricks and precautions. We “ ”
are now in the same stage as regards

u.h.f. Aligning a u.h.f. tuner requires -

an accurate knowledge of the charac-

teristics of the particular tuner as to
bandwidth, input impedance, tracking. PATENT APPLIED FOR
and peaking adjustments as well as
familiarity with u.h.f. test equipment. “The greatest amplifier improvement in recent yebrs” . . .
With time, however, the familiarity
and experience will come and as tun-
ers and test equipment hecome more
standardized, u.h.f. alignment will be-
come just as routine a service job as
present v.h.f. work. — 30—

godsend to both owner and service man.” . . .

me hours to do what Audi-bolance does in seconds,|

even better than I’ve been oble to do with meters,

tubes dynomically.” .. . “The problem has plogued s for yeors,
it is now possible to keep perfect balance in outpu} tubes con-
sistently for lowest distortion.” . . . "Audi-balance is the per-
fect solution,”’

Just one of the features that make the brond dew Clossic
amplifiers by Newcomb so exciting. Write for cutalog of 8
completely new home music amplifiers priced ffom $39.50
to $269.50 oudiophile net.

GDO TIP
By LEON CARTER

HE low-cost surplus “S* meters now on

the market ean be used to advantage
in grid dip oecillatore despite their rela-
tively low sensitivity (3 to 5 ma.). by
connecting them in a simple v.t.v.m. ¢ir-
cuit as shown.

The osecitlator grid leak is a carbon
pot and the slider is connected to the
triode grid through a 1 megohm isolating
resistor,  The tube ean be a general-
purpose triode capable of handling the
full-scale meter current. R, should be
the correct value for providing full-scale
current throngh the meter with zero volts
on the grid of the tube. 50,000 ohms is
u good value as a starter.

Set the pot slider at the grounded end
for this adjustment. Full scale is to the
left of the scale with “S” meters, to the
right with other tvpes of meters. When
the GDO is operating, inercasing the pot
setling will place a negative voliage on
the triode grid, from the oscillator grid
leak, and reduce 1he meter current. This
adjustment gives a good reading on the
meter as the oscillator amplitude falls off
normilly on the higher ranges and the
dip is more casilv seen.

When the instrument is used as an
absorption wavemeter. the pmt slider is
set up towitrd the grid end 10 take ad-
viantage of the full vohage across the
grid leak. Adjusiment of 1the pot has a
slight effect on the oscillator frequency
up 1o 40 me. but this is negligible. At
v.hf. it may become objectionable.

The v.t.v.am. tube may be half a twin
triode with the other half serving as the

oscillator, if desired. The GDO should

The Claisic 25

| For the sound thrill of a life.
time this superb new 25 wott
custom amplifier has every
practkal operational feature
electronic engineering can
offer you. Even more impor.
tant is the incomparable lis.
tening pleasure it provides.

Ghe Claddic 15

This sutstanding 15 watt am-
plifier is unique in luxury
features and technicol per-
fecticn ot o surprisingly mod-
erate cost. Its smartly de-
signed remate control unit is
a superlative piece of engi-
neering, beavtifully finished
in brushed brass.

Svbstantial Installation Savings

be calibrated with the pot set to give a Sovings of as much as, or more than, the the speaker, with o messy confusion of
nornual seale meter reading on each ["“‘ entire cost of these fine amplifiers are being wires, in the living| room. No accessories
quency range. 30— reported by enthusiastic purchasers. This is o nect directly to the remote control. All

I due to their unique design which removes
the usual necessity of & remote control being

near the amplifier, tuner and changer. These
VIVM, items can now be installed in o holl ¢loset

___i(_‘ (SE€ TOXT) or any similar out of the way location leav-- who' take advantagel of this new complefe

inputs connect anly to the main amplifier.
The sovings in cobin:try end of installation
labor are obvious ¢nd very reol to those

Increasing “"S” meter sensitivity.

ing anly the beautiful remote control and  remote control design

Al
(SEE TEXT)

(24 DEPT. F 6824 LEXINGTON AVENVUE, HOLLYWOOD 38, CALIt

Weite for Catalog

15 years of quality leadership
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ARRISON HAS IT/

ULTRA LINEAR
OUTPUT TRANSFORMERS

o — — — — — ———— — ————— ——— ——— T Sm— ———

Using a Willcamaon 7
Double Your Power Output
...Reduce Distortion by 50%!

ACRO T0-300

One of the world’s finest l{unsformers!
Specifically designed to obtain maximum
performance from ultra linear circuits.

« Undistorted Power:
40 watts, 30 to 20,000 cps

¢ Frequency Response:
=<1 db. 10 to 100,000 cps

Unequalled Square Wave Performance
Hesonance-Free Response

Low Phase Shift

Output Impedances: 4. 8, 16 ohms
Fully potted steel case: 3%x3%x4'4"H.

524

TO.305. Same as TO-300, PLUS 125 and
500 chm output impedances .530.75
TO-310. Same as TO-300 except 20 watts,
For converting popular 10-watt 6v6 am-
plifiers to Ultra Linear operation $18.75
TO-290. 20 watts. For original Williamsoen
using 807. 5881 or KTE6 as triodes S515.7%

¢ s 8 o @

FREE! 12-page brochure
on ultza linear output
transiormers. amplifier
circuits and specs.

If COD,
send 25% Deposit,

EEE——————
|
I

: | RADIO CORPORATION
225 Greenwich St. * N. Y. 7, N. Y.

|

Please send me the following transformers l
as checked below (include postage: weight

appreximately 8 lbs. each): |

] TO-305 [J TO-310 |

[ Free Data Sheets l

| TO-300

i TO-290
Amount Enclosed S
NAME

|
I
I
I
I
I

ADDRESS

e e e e e s —— —— ——— — —— —
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Service Industry News

PR . .

o

AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

IF YOU operate a service business,
whether it is radio, television, audio,
or mobile equipment, have you ever
given any serious thought as to why
set owners should select you to handle
their service? What facilities or spe-
cial abilities do you have that will
permit vou to give better or more
satisfactory service than, for example,
the dealer who originally sold the
equipment ? Is there some good, solid
reason why service custoniers should
patronize vou in preference to your
competitors?

Or do you feel that since you are in
the service husiness customers should
turn to vou for service for no special
reason except that you are in the
business? Do you feel that somehow
or other service customers in your
area have some sort of an obligation
to have you do their electronic sgvice
work? Or do vou harbor the thought
that the industry generally has a re-
sponsibility to help you individually
make a success out of your service
business ?

These are soul-searching questions
but they pose the fundamentals that
must underlie sales planning in any
business that hopes for long range
success in the sale of service. When
you set up any business to serve the
public your major problem is effective
sales promiotion carried out at a cost
that your volume of business will sup-
port. Without such a program care-
fully planned and consistently carried
out, vour business venture will floun-
der during seasonal lulls. If you do
not have a planned service sales pro-
gram geared to the needs of your
specific locality or area you are not
guiding vour business through man-
agement; you are merely drifting
along with the economic tide which
will eventually land you on the rocks
of failure.

Service Customers and You

In its tours about the country the
TTLB staff comes in personal contact
with many set owners and eéspecially
owners of television receivers. The
essence of the information gleaned
from these contacts is that set owners
are more confused than dissatisfied
with TV service. They have little idea

www americanradiohistorv. com

ahout the complexities of TV circuitry
and probably less about what good
service should cost. Another problem
that confuses them is, “How do you
pick out a good, reliable service com-
panyv from all the listings in the tele-
phone directory?”

In order to gather factual informa-
tion on the dormant market for elec-
tronic service and set owner attitudes
toward independent sevvice operators,
the Burecau arranged to conduct a
series of consumer surveys in various
parts of the country. The first of these
survevs has just been completed. It
reveals sonie very interesting infor-
mation.

To get a true cross-section of opin-
ion in a selected area the surveys were
set up to blanket the chosen section.
Interviewers contacted set owners in
a house-to-house program and gath-
ered information on all electronic
home instruments inctuding television.
radios (broken down into consoles.
table nwodels, battery portables, and
auto}, and record playvers. One hun-
dred homes were covered in the first
survey.

The cardinal point crystalized in
this studv merely emphasizes with
facts a sad failing of independent
service operators that has been pointed
out many times in this department:
Independent service operators are fail-
ing to sell themselves and their know-
how and service facilities to the set
owning public.

Despite the fact that manufacturers
have made cxceptionally good service
selling promotional material available
to service operators, so little of this is
being used that it hasn’'t made even a
dent in public opinion. All too often
serviee people read a new public rela-
tions booklet on service made avail-
able to them by some manufacturer
and say. “Gee, this is swell.” Then
what happens? Nothing. The only
way these fine promotional pieces will
ever be read hy set owrners in your
area will be for you to order them
and either mail or distribute them
house-to-house.

Take the RTMA—BBB consumer
booklet on television and service as
an example. Probably a quarter of a
million of these booklets have been
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ordered and distributed. There are
twenty million TV set owners. Just
think of it-—only one booklet has heen
distributed for every 80 set owners!

A Few Set Owner Facts

Of the first 100 homes covered in
the TTLB set owner survey. 81 have
television receivers. Twelve of these
have required no service to date, 8
have had one service call under war-
ranty. and 4 are serviced by the own-
ers themselves.

The average “in service” life of the
60 receivers on which service costs
were obtained is 20.1 months per set.
These sets have required a total of
176 service calls for which the owners
paid £959.25. This averages 2.9 calls
per set at $3.45 per cail

Forty-five of tgese set owners said
they prelerred to call the dealer from
whom they bought the set when it
needs service. Four sets are serviced by
part-time TV service technicians and
only eleven are handled by independ-
ent TV service companies! 'T'V service
operators who have been afraid that
radio and appliance dealers will get
into the service field more aggressive-
ly should study this next fact.

Kight of the dealers who handled
most of the sales involved in this sur-
vey maintain  service departments.
FHowever, all of these dealers are in-
terested in service only to the extent
of maintaining customer good-will.
They would prefer that independent
service operators take over the serv-
icing after the sets are out of war-
ranty. But they will not assume the
responsibility of recommending an in-
dividual service company to their cus-
tomers. Thev feel that is a selling
obligation of the service company who
wants the service husiness.

Yet no independent TV service com-
pany has heen able to capture the
interest of an appreciable percentage
of these people so they will call him
for service.

Price Advertising?

A wecekly community newspaper is
distributed to every home in this area.
Each week there are four or five ads
in it offering TV home service at
prices ranging from $250 to $1.00.
Evidently none of this advertising is
effective for not one of these adver-
tisers was mentioned hy set owners as
their source of TV service.

When set owners are properly sold
on what good scrvice can accomplish
in maintaining top picture quality the
cost of service hecomes sccondary to
the caliber of service rendered. The
sales promotion necessary to secll the
facilities. qualifications. and know-
how of independent service companies
is a responsibility of the service com-
pany itself  no one else can or will do
that job for him.

After-Market Sales

The city in which this TTLB survey
was made is a primary signal area on
Channel 6 and a fringe area for a
Channel 10 station. A good signal can
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A unique Line Voitage Booster engineered to restore peok per-
formonce to any TV set or electrical equipment. Insures full
strength, width, and height of ‘he picture when low line voltage
weokens or shrinks picture. Covects intermittent syne and oscil-
lator drift caused by low line veltage.

350 Watt Rating . . . ample for most requirements on line val-
tages from 90 to 135 Volts.

Simple external Plug-in . . . 1(, second installation aids over the
counter sales.

Avtomatically operated . . . turns on and oft with set or appli-
ante. Multi-tap selector switch . . . permits exact voltoge boast.
Visual Indicator . . . assures i xaoct selection of reauired boost.
Overload fuse protection . . . minimize: hozords of unsafe line
increases. Dealer ltet Price $10.77~List Price $17.95

Universal Substitution Kit

TO SAVE VALUABLE SERVICE AND DEVELOPMENT TIME . . .

Now available for the first time . . . a complete Variable |nductance . . .
Universal Substitution Kit.

For Vidio Peaking . . . IF Circyits.

The unique replacement set of 8 variable inductance coils cover a range from
1 to 590 ph.

Q-Mox impregnation.

Full data enclosed on L min., L max., Q’s, R, C dis., Freq. self-res.
Individval Colibration Charts permit adjistment to requirements of induc-

tance value without test equipment.

Complete set Model 200K . . . Net Price $4.75

Single Set Replacemerts Available

LABORATORIES, INC.
84-11 Rockaway Beach Blvd., Rockaway Beach, N. Y.

NEptine 4-3328

~A MASTER ables vou e
t gl now

The right part w hen you need it for service
This permanent, hard cover Otheial Buving

Guide of 1he eletronic-TV parts equy
ient industry with tis comprehensive de-
1ailed index. eliminates the need for main-
1ainn les t: a

g and ac-
trers’ literature. RADIO'S MASTER cat-
alogs 90% of TV and

electronic equipn ent. Not o~
aerely part nmnher lis L

ings — complete descrip-
ti 1 ification ]
iltustrations 1 wnd

Mo more

| Fies of
Small
Caralegs and
Loese

Liarature

1220 poges Wl /
= \ 1
B0 O Op e B350 (] Q) UNITED CATALDG PUELISHERS, L. N
:fpo?]','.'”‘;’l";'°"‘ price throwg: $ 110 Lafayelte Si., New York 13
x117=5 |bs, iy ar —
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Py Capmazeoo-

on [Jtrra HicH Frequency :\
’ D)

“RECEPTION” —

\
o

Yo can coutt on Hhe .-

MI-TEE RAY

'y /\/
—=— UHF

ANTENNA

® designed and enginecred exclusively
for UHF

® afl alyminum sturdy tonstruction
® minimum space requirements
¢ matchless reception

. . PATENTS
# nationally advertised PENDING

channel 14 ( 1

List Price $595

channel 83

Plttsburgh 19, Pennsylvania

PAY LESS FOR TUBES

INDIVIDUALLY BOXED - FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS

Type Price Type

| 6AS5 = GKGGT
6AT6
6AUS
6AVE
684G
6BAG
6BCS
6BD5GT
6BEG !
6BF5 i 65Q7G6T
6BC6 . 678
6BHE i 6Us
6BJ6 i 6VEGT
6BK7 X 6WacT
6BL7 . 6WECT
e
&BQ7 .

| eBZ7 , 6Y6G

7N7
ecy : 12a16

&6CB6
12AT7
6CD6& . 124U6
6F6GT - 12AU7
6HEGT 5 12AvE
6JSGT B 12av7
6J6 -6 12ax7
Mo\orola Ballast Tube 217A485459 frans .30
Each tube s perlormanco proven, 259, detosit must accompany all orders. Balance
brices F.O.B. Y.C. M remittance is made with order, you can deduct 2%0. 51.00 handllng :hnrgr
'or orders under $10.00, Subject to Prior Sale, Importer Inquiries invited.

2281 Nostrand Ave.
BROOKLYN 34, N. Y.
CLoverdale 3-8010-1-2

INCORPORATED _
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be picked up from the latter station
from a properly selected and installed
antenna system. Almost all set own-
ers in a single station area tive of the
programs available from the one sta-
tion alter a few months of set owner-
ship and are good prospects for the
necessary equipment that will permit
them to receive a sccond station.

But only 11 sets out of the 84 cov-
cred in this study have outdoor an-
tennas that permit them to get Chan-
nel 10!

Just consider the dollar volume of
business that is waiting in this arca
for the sales promotional activity that
will ervstalize it into sales on antenna
systems. Good sales promotion and
follow-up salesmanship would interest
a large part of these set owners in
a deluxe antenna installation which
would include a hooster and a rotator
in addition to a deluxe tyvpe fringe
area antenna. This type of installa-
tion would give the TV service com-
pany a gross return of $150.00 per
set. In the handful of homes covered
in this survey there is a potential of
more than $10.000 worth of antenna
equipment and installation income.

Sales Promotion Service

At the present time, TV set dealers
are not interested in the after-market
sale of accessory equipment that re-
quires installation. Dealers’ sales pro-
grams are usually gearced to the sale
of new units and once a sale is com-
pleted and the set installed to the
customer’'s satisfaction the average
dealer is content to wash his hands of
the account until it becomes a pros-
pect for other new units that he
handles.

As uw.h.f telecasting expancds its cov-
crage and present v.h.f. stations in-
crease their power, many original pri-
mary sighal areas will become fringe
areas for new stations or for present
v.h.f. stations with increased power.
Thousands of set owners who bought
sets for single or dual station recep-
tion with indoor antennas will become
prospects for substantial antenna svs-
tems to add to the stations available
to them.

But the majority of these people
will remain prospects until some one
sells them on the increased pleasure
available to them from the stations
thev could get with properly selected
and installed antenna systems.

Who is going to do this selling?

The set manufacturer has nothing to
gain income- or profit-wise by promot-
ing the sale of supplementary antenna
systems and accessories to customers
who already own his receivers. Neither
has the set dealer who does not main-
tain a service department as a profit-
producing function of his business
have anvthing to gain hy after-market
sales of equipment that requires spe-
cialized installation.

The two industrv eclements which
stand to gain evervthing in the sale
of after-market equipment are the
parts distributors and the independent
TV service companies. So il these new
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markets for antenna systems and as-
sociated accessories are to be properly
exploited thev will have to do it.

Sales Responsibility

The fundamental difference between
a “jobber’” and a “distributor” is that
the jobber performs only a warehous-
ing function through financing sub-
stantial gquantities of the products he
handles and jobs them in smaller
quantities to the dealers or service
companies that use them. A distribu-
tor not only handles this warehousin
function but he also assumes some of
the merchandising responsibility for
getting his suppliers’ products into
the hands of its ultimate end market.

The tremendous expansion of the
TV equipment after-market which
will fotllow in the wake of u.h.fl. ex-
pansion will throw local promotional
responsibility squarely in the taps of
parts distributors and their major
service accounts. While some antenna
manufacturers will expand the con-
sumer advertising campaigns that have
been tried in a few metropolitan areas
it is highly questionable whether they
will extend them into other than
densely populated areas.

Merchandising-minded parts distrib-
utors will not wait for manufacturers
to take the lead in exploiting the TV
set after-market equipment sales. They
will develop cooperative promotional
sales programs with their major TV
service accounts which will keep mar-
ket control in their own hands,

The imimediate need for such pro-
grams will probably becomc apparent
to many distributors before the com-
ing summer arrives, The TV-viewing
hoom that started with the political
conventions last vear and continued
through the campaigns and the inau-
guration last January apparently has
been gradually subsiding as indicated
by reports from many of the older TV
arcas.

What About Radio Service

It has been apparent for a long
time that service companics in TV
areas have focused their promotional
efforts entirely on television and have
neglected radio scrvice completely. At
TTLB business meetings during the
past few months many TV service op-
erators have reported a growing num-
ber of set owners who have asked
their technicians to take radio sets
back to the shop with them for re-
pairs.

The set owner survey provides fac-
tual proof of the vast field of radio
service that has been neglected.
Twenty of the set owners interviewed
said they had radio sets that need re-
pairs and they did not know who to
call for service.

The one hundred householders re-
ported ownership of 218 radio sets.
This included 48 consoles, 147 table
models, and 23 battery portables. Four
users said their battery portables
needed complete sets of batteries.

These facts revert again 10 the orig-
inal premise that if service operators
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STANCOR 0] e

Ask your distributor
for Stancor bulletins
461 and 465, listing
replacement applica-
tions of these trans-
formers—or write
directly to Stancor
for your free copy.

HYBACK
HANSFORMERS

A-8135—Replaces Admira
F#79D41.1 and £79D41.
in over 500,000 :ets. Fo
all 19" and 21”7 sets buil
since early 1951 and fof
current production

A-8136—Reptaces Philhar.

A-8132=Replaces Muntg

. s G monic  £80-263, #80-
= #TO-0031; wsed in 1951 3 (g 280.265, Used
[ ond 1952 production, In oll sets built siE:e early

y ; 1951 including AMC, Pathe,
S Covers opproximately SHiviertonie: ond othes
n 300,000 muntz sets. “Private label’’ sets.

Stoncor Transformers
are listed in Howard W,
Sams’ Photofact Folders,

John W. Rider's
Tek-Files, and the
Howard Company's
Counterfacls.

RADID SERVI

/ TRADE & TECH.
SCHOOL

RADIO COURSES
» RADIO opsnnmﬁu i

3584 ELSTON AVENWE » CHICAGO 18, ILLINOIS
EXPORT SALES —
Roburn Agencies, Inc., 39 Norren St, New York 7, N.Y,

REV OTE CONTROL
FOR YOUR

TELEVISION
SET

Fits Any Make
or Modal
You Make
ADDED PROFITS
INSTALLING REMOTES

CODE
ELECTRONICS
SION

I5W. 6351, N Y. 23
ENdicort 2.8117

L WILL COMPLEY(LOV

ANOTHER OUTSTANDING JOBBER ‘
VAN SICKLE RADIO SUPPI.Y CO.

1320 5. Calhoun S1
Ft. Wayne. Indiona

HAS THE
SENSATIONAL NEW
470-K 7+
I'SCOPE KIT
IN STOCK!

u
® CHANGE STATIONS
* ADJUST COHTRAST
(= {All Electromic)
imple & Conpliete Instructions
Schema des Parts 5.

Cnlalor. Hstin

TM. or asiembled.
r Money Refunded

TFeie ol

B20 No. Fauhn Ave, Ln: Angelo: 46, Calltorniy
Genticmen: Enclosct fing $1.00 (no stamps)  Pleise send
posipaid your eomp ete TV Remote Control Schematics &
Paris Catalog.
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18th Edition Tung-Sol Electron

- Tube Characteristics Manval
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The newest, up-to-the-minute tube
data is right here in this 152-page
book. [t lists 572 Types of Receiving
Tubes—122 Cathode Ray Tubes—
Dial Lamps—Color Codes and Ballast
Tube Numbering Codes. There are
news sections on Premium Type Tubes
—Germanium and Silicon Crystal
Diodes—115 Obsolete Tubes—and o
17-page Service Market and Selling
Section. Bring your technical tube
data up-to-date now. Get a copy of
this new Tung-Sol manual. Servicemen
can obtain it from their wholesalers.
The nome of o Tung-Sol wholesaler
will be given upon request.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta + Culver City (Llos Angeles)
Chicago « Dallas « Denver - Detroit - Nework « Sectile
TUNG-SOL makes All-Glass Sealed Beam Lamps,
Miniature Lamps, Signol Flashers, Picture Tubes,
Radic. TV ond Special Purpose Electron Tubes
and Germanium Products.

I

RADIO, TV TUBES, DIAL LAMPS

want this business they as individual
businessmen must carry out sales pro-
motion programs to get it. Irrespec-
tive of how many excellent manufac-
turer and industry public relations

programs are developed, they will lose |

their effectiveness if individual serv-
ice businesses do not tie in with sales
promotional campaigns of their own.
It is the only way an individual shop
can capture sct owner interest and
gain personal identification of its fa-
cilities and reliability as a source for
electronics home instrument servicing.

New Booklets Available

Two new booklets recently an-
nounced provide TV service operators
with more excellent public relations
“ammunition” to build good-will for
their activities and to identity them-
selves as sources of competent de-
pendahble service.

Tung-Sol Electric recently released
an unusual 16-page bhooklet titled
“Your Eyes and Television.” Complete-
ly illustrated with the interest-impel-
ling caricatures that add a special
touch to Tung-Sol’s sales promotional
material, the book will be read with
deep interest by every set owner who
gets a copy.

Promotion-wise service operators
will recognize the interest that cye
specialists and optometrists will have
in this booklet. A service operator
who has a supply of these booklets
imprinted with his own ad will find
eve specialists happy to distribute
them to patients which will make his
service business known to many new,
prospective service customers.

General Electric recently announced
a pocket-sized eight-page booklet titled
“Facts About Television Service” for
service distribution to TV set owners.
The text covers in simple, non-tech-
nical language the complexity of a
television receiver, the implosion and
high-voltage dangers involved when
unskilled persons tamper with a set,
and reasons for calling a skilled tech-
nician when repairs are necessary.
One page is devoted to hints to the
set owner on the care of his set.

The G-E booklets are suitable for
distribution by service operators to set
owners at the shop or on home service
calls and they may also be used as di-
rect mail pieces.

The Twng-Sol booklets are available
from the company’s tube distributors
and the General Eleclric bhooklet
(ETR-641) can be obtained from that
firm’s tube distributors,

Rebuilt Picture Tubes

RTMA recently obtained the views
of the Bureau of Interna! Revenue
with respect to the application of ra-
dio-TV manufacturer’'s excise tax on
the rebuilding of TV picture tubes.
Theyv reported it as follows:

1. Q. Under what circumistances is
a rebuilt television picture tube “man-
ufactured or produced?”

A. If a used tube is not opened or
disassembled but is merely subjected
to a reconditioning electrical treat-

www.americanradiohistorv.com

Your guarantee for
quieting noisy tele-
vision and radio con-
trols, switches ond
other moving parts is
QUIETROLE . . . the
original, quality lubri-
cant-cleaner, There is
no substitute for ‘'real

in 3 sizes =
" oy .
insurance’ to satisfy
2 oz., 4 oz., 8 oz,
your <ustomers.
Carried by recognized jobbers . . . everywhere.

A manufactured by

‘QUIETROLE

COMPANY

Spartanburg, South Carolina

'AMPERITE

Studio Microphones
at P.A. Prices

=T

e®T%%e

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimote in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micro-
phone—or stand 2 feet
awoy—reproduction is
olwoys perfect.

e Not aoffected by
any climotic conditions.
o Guoranteed 1o with-
stand severe “knocking
around.”

5

RBLG—200 ohms
RBHG—Hi-imp.
List $42.00

“Kontak' Mikes
Model SKH, list $12.00
Model KKH, list $18.00

ecial Introductory Offer,

3 \lustroted folder

3 pe¢ial waite for 55

for
Offer-‘ and 4-pO

;AMPER’TE @r_npa_"y_lnc.

561 BROADWAY ¢ NEW YORK 12. N. Y.
Canada: Atlas Radio Corp., Ltd., 560 King $t. W, Toronto
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ment, there is no manufacturing pro-
cess and no tax applies to the recon-
ditioning. If used tube is opened, new
or reconditioned parts installed in the
used or reconditioned shell, and the
tube re-exhausted and resealed, the
process is a manufacturing operation
and the rebuilt tube so produced is a
taxable article under Section 3404 (b)
of the Code.

2. Q. Who is the manufacturer or
producer for excise tax purposes?

A. Where the tube remains identi-
fied as the property of the rebuilder’s
customer throughout the operation
and the identical tube is returned to
the customer after the replacement
of defective parts, the rehuilder is
only acting on behalf of the owner and
and is not the manufacturer for ex-
cise tax purposes, In such a case the
customer who has the tube rebuilt on
his behalf is the producer of the re-
built tube and liable for tax on his
sale or use. An individual owner of a
television set who had his kinescope
rebuilt for his own use would not be
liable for tax in accordance with Reg.
46. Sec. 316.7 which providesg

“However, the tax on the use of
such taxable articles will not attach
in cases where an individual incident-
ally manufactures, produces, or im-
ports for his personal use, or causes
to be manufactured, produced or im-
ported for his personal use any tax-
able article.”

A dealer who has tubes rebuilt for
sale by him will be liable for tax on
such sale.

It will be presumed that the re-
builder of the tube is the “manufac-
turer” unless the rehuilder establishes
that by agreement with the customer.
ownership remained in the customer
and the customer understood that he
not the rebuilder, is the manufacturer
of the rebuilt tube and therefore liahle
for the tax applicable to the sale or
use by manufacturers of tuhes. -3

MEASURING CURRENT
By MONROE CORN
OMETIMES it is necessary to measure

the current drawn by an electrical
appliance, Usually this involves * ‘eutting
in” on the line so that an ammeter iy
be connected. A simple method which
avoids any “eutting in” is shown in the
diagram. By wsing un ordinary a.e. ex-
tension line cord and making connection
a0 thal the plug ia offset, the ammeter
can readily bhe connected to complete the
cireuit, —30;

How to make current measurements on
electrical appliances without cutting line,

.. .‘

a-u.., e

TO EQUIPMENT
UNOER TEST

AMMETER

TO AC
POWER
SOURCE

EXTENSION CORD

FEMALE
CONNECTOR
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ORDER BY

SUPER DIREGTRONIG

4 BAY

ULTRA FRINGE

TV AERIAL
SYSTEM

ELECTRONICALLY ROTATES
IN ALL DIRECTIONS

Specially dealgned to five the fin-
ext receptivn on all channelg,

ultra.fringe areas where signals ar

he from more than one direclion.

Zaln sUperlor o any broad-

I aerlal. Greater nnln on Iow-

band channcla

T ur o.ec!rlc power.
ed el nl

1)\ll‘l )-"I"F \\J TH
DHEC TM"}\[C HEANM SI IF‘( TOII
"

UBULAL_TItl- \ CAHBLE,

S.n‘nsu. SUT CLAM
. 344.95

DUAL BAY

DIRECTRONIC
FOR FRINGE AREA

Model TX-599

mloarcs(

Operates game as Super Di-
rectronic above, eoxcept has

0 bays nstead of {aur.
Complete w-tn three 344 t.
masts, 75 ft_flat three cond.
cable. Beam selector sw
guy ring auu m:g base. >

516%

Three Models Cover All Channels

UHF YAGI TV ANTENNAS
Model 3A—Channels 14-28 $375

Model 38—Channels 27-62
TV TUBE BRIGHTENER

Model 3C—Channels 49-83
Gives CRT's Longer Lite!

No Soldering Needed!

Ne connecllons to AC lne. Extra lnn;:
18 eads. Ihstall anywhere In set. Au
mrormer type with hi:le sw. Choice o(
two degrecs of brilliancy. Complete with
bracket and screws for mounting. Stan-
cor model 1"-8t92.

599
TX ~599, Ies: mas(l.
guy r-ng and mtg.
ba

MAI

WHOLESALE

Low Prices « Complete Stocks o

ADIO

Fast Shipments

"Standaid Coil's” Latest Model

NEW! 5UPER CASCODE

TV TUNER i1

In‘proved Design
wore 52450
More DX than ever before w uh the new Super Cascode.
las tube combler ient of 6J8 . conv.. and a 8BQ7
or 6BZ7 as RF amp Ilnsh.nml for Inter-carrier elreoit
and also adaptable for split sound L.F. circuits,
as 830" and shllar tvpes by use of part No. XM 752
trap _assembly (available separately LF. set at 22.3
me but I8 Adj. 19-26 mc. Adaptable to UHFKF, Shaft
lenith 5347 overall. Fasily cul whea shofter shaft Is

re.uired
XM-752 Trap Assombly $2.25

UHF STRIPS Nuw available for Sllmlul'd Coil
tuners. To order speclfy channel u nr.l erless
desinated by lotter sueh ns F

stambed on cach sirlp or your prcacnl tuner. 5:1-
et cotinlats of sise,

Don't Waste Time
Waiting for Test
1il Pattern

! TV Bar Generator

Makes Bar Patterns QOn
)
¢ B
» r
5]455
M HAI-1

Any TV Screen, Anytime
Easily Installed! Custom Built!

Make accurale on-the-spot
linearlty adjustments. Adj.
numhber of vert. & horlz.

AUTO RADIOS

All Model;—6 tubes, 3 Gang Supers

ELECTYRO-TOUCH TUNING

bars. Complete unhit: no
oLher equipment requlred.

FE-153-'32, '53 Ford CE:633~'53 Chev.

CE-3532—'51, "52.Chev, LE-332—'03 Dudge

$55.97

M ANUAL TUNING

040, 50

)odgc. Piymouth

0059 ode $3 9 g 7
1 hev
b '.ui. '50. "51. '52 Hudson

4191

UNIVERSAL UNDERDASH MOUNT
Sole wuper or all cars and trucks. €27 QF
e

H- 451148
551—'50. 52 \luuum er
K:751a0l ‘5’7 fleary 0000
c-'mu— 49. "30 * hev,
81, "52 ym.
Ii\l 13" ‘53 hoslge

I'M-23 3 PIY nouth
h

M-3311." 5! v
MM-4:30 12 i 1 Mercury
FM.-731 3. l-'Uf

EXACT DUPLICATE G.E. & DUMONT TY REPLAGCEMENT PARTS IN STOCK

For Fast Service, Address Orders to De>#. RN-4
BULLETIN PACKED WITH YALUES

WRITE FOR FREE *'F.Y.1.*’

S CO0., Inc.

ORE 1, MD.

PEN-OSCIL-LITE

Extremely convenient test oscillator for all radio
servicing; alignment ® Small as o pen @& Self
powered @ Range from 700 eycles audio to over
600 megncycles u.h.f. ® Qutput from zero to 125
v. ® Low in cost ® Used by Signal Corps
® Write for information,

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 22, N, Y,

RADIO

INTIAG <
- SERVICEMEH'

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

V= JO1D TROOST KANSAS CITY, MO.

www.americanradiohistorv.com

GET INTO

ELECTRONICS

You can enter this uncroscded.

interesting fletd.
Defense exparslon. new developments demand
tralned specia Ists.  Stud¥ all phases radio &
electtonics thery and practlee: TV 17\ ; hread-
easting; servic ng; aviation. marine. potice radlo.
18-month cour:e. Graduates in demand by Major

Companles. 11'S. or enuivalent required. Ilegin
Jan,. Mareh, June, Sepr. Campus life. Write for
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

L S e
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SPINTITE

REG. U. S. PAT. OFFICE

120
STYLES
and
SIZES

THE

ORIGINAL

WRENCH

WITH THE

SCREWDRIVER
ACTION

or

® ASSEMBLY WORK
® REPAIR WORK

® RADIO

@ TELEVISION

® INDUSTRIAL

® AIRCRAFT

STEVENS WALDEN. Inc.
WORCESTER 4. MASS.
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NEW TV GRANTS SINCE FREEZE LIFT

Continving the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

STATE

Alabama
Arizona

California
L}

n
Georgia
n
n

Idaho

Illinois
"

Kansas

n
Louisiana
Maine
Massachusetts
Michigan
Mississippi
Missouri

Montana
n

New York
North Carolina
North Dakota
n

Qhio
Oklahoma

"
Oregon
Pennsylvania
South Carolina
Texas

Virginia
L]

West Virginia
n

Wisconsin
]

*ERP = (effective radiated gower).
application files and subject to change; ex

ciTy

Decatur
Mesa

Eureka
Monterey
Salinas
Macon
Rome
Valdosta
Pocatello
Pocatello
Champaign
Springfield
Pittsburg
Wichita
New Orleans
Portland
North Adarms
Lansing
Gulfport
Clayton

(area of St. Liouis)

Hannibal

St. Louis
Sedalia
Billings

Butte

Elmira
Winston-Salem
Minot

Minot
Ashtabula
Oklahoma City
Oklahoma City
Eugene
Scranton
Colurabia
Dallas
Longview
McAllen
Midland
Texarkana

Hampton
(area Norfolk)

Newport News
Parkersburg
Wheeling
Beloit

Eau Claire

Milwaukee

such as KKTV or WTVT.

CALL**

WMSL-TV
KTYL-TV
KIEM-TV

WTWV
WROM-TV
WGOV-TV
KWIK-TV
KJRL-TV

KOAM-TV

WJIMR-TV
WPMT

WILS-TV
WGCM-TV
KFUO-TV

KHMO-TV
WIL-TV

KDRO-TV
KOOK-TV

WTOB-TV
KCJB-TV

WICA-TV

KLPR-TV
KSPF-TV
WARM-TV
WIS-TV
KLIF-TV
KTVE
KRIO-TV
KMID-TV
KCMC.TV
WVEC-TV

WACH

WGEZ-TV
WEAU-TV
WCAN-TV

CHANNEL

23
12
3
8
8
41
9
37
10
6
3
20
7
16
61
53
14
54
56
30

7
42
6
2
6
18
26
13
10
15
25
19
20
16
10
29
32
20
2
6
15

33
15
51
57
13
25

FREQUENCY
me.
524-530
204-210
60-66
180-186
180-186
668-674
186-192
608-614
192-198
82-88
60-66
506-512
174-180
482-488
752.758
704-710
830-836
710-716
722-728
566-572

174-180
638-644
82-88
54-60
82-88
494-500
542-548
210-216
192-198
476.482
536-542
500-506
506-512
482-488
192-198
560-566
578-584
506-512
54-60
82-88
476-482

584-590
476-482
692-698
728-7134
210-216
536-542

POWER
Video. *
21.5
13.5
17.5
10
10
100
2.9
98
3.2
1.2
100
18.2
105
200
200
22.5
1
25.5
21.5
175

10.8

46
6.3

17.5

58.3
200
29.5
58
19
17.5
9l
19.5
245
265
50
20
86
50
18.5
220

20.5
19
24
21
52.2
105

#+Call letters without TV suffix from

cept where included in calls

..=Call letters to be announced
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Loudspeaker Enclosures |
(Continued from page 47)

gards the efliciency of the svstem,
whereas the latter system takes into
account the relative efliciencies of the
two systems. The two schools of
thought are not compatible,

In listening to a pair of loudspeaker
enclosures, we cannot compare the
two systems if one of these systems
ts working at a much higher level
than the other. Ear sensitivity is not
linear with loudness. If we were to
listen to a speaker system which was
running at a considerably higher out-
put level than the other. our hearing
characteristic, which follows the fa-
miliar Fletcher-Munson curves, would
baint a different acoustic picture for
this higher level system than for the
one operating at a lower output level.
We would experience a different hal-
ance of frequencies, audibly, from one
system to the other. So it is perhaps
necessary to consider the performance
of the two systems when operating at
the same output level rather than at
the same input power.

In an effort to make this test as
ohjective as possible, it was decided
that the proper basis upon which to
make this equal output comparison
would be at a listening level one
would expect to prevail in a normal
living room. We wouldn't care to
make this test at a level so high nor
so low that it would in no wayv repre-
sent the normal listening level. With
both systems operating at this equal
output power of comfortahble level,
however, we could then compare the
distortion products involved.

In addition to this requirement, for
purposes of ohjective measurements,
data should be taken on one system
at a time, then that system should be
removed. and the alternate system re-
introduced into the same identical
spot. Not only would this procedure
give each system the same qualitative
room conditions, but it would at the
same time remove from the vicinity
of the system under test, the mutual
acoustic coupling of one system upon
the other, especially when placed close
to one another. Still again, the same

speaker should be used in both en- f

closures, if it is enclosures that we are
testing. Manufacturers of loudspealiers
do their best 10 maintain standards of
quality, however, commercial toler-
ances are a necessary prercquisite to
successful commercial endeavor, and
no matter how close those tolerances
may be, there will be slight differ-
ences in two finished products albeit
they bear the identical model number,
and successive serial numbers. Espe-
cially must we be careful when meas-
uring systems around resonances. Even
though a shipping container may, in
bold print, proclaim that the speaker
has a resonance pf 68 cps, there is the
possibility of its resonance turning out
to be five or ten cycles higher or
lower. This variation may then throw

May, 1953

SEE LEO FIRST FOR..

hallicrafte

| can SAVE you money...Liberal Trade

@ 1e0 1.

MEYERSON
WEGFQ

JUST ARRIVED! THE NEW 100 WATT 4T-20 XMTR —$449.50

$224,50
$X-71 RECEIVER

Double Canversion sharp selectivity,
plus built-in NBFM at moderate cost.
+ 11 tubes plus voltage regulator and

$§-76 RECEIVER

Extra selectivity with double superhetro-
dyne circuit, One RF, two conversion ond
3 IF stoges. Range 550.1550 K¢, 1.7-34
Mc in four bands., 8 tubes plus voitage

regulator and rectifier. Complete with I rectifier. l.ow down payment.
tubes, less specker,

NAME YOUR TERM5 + LOW DOWN PAYMENTS « PERSONALIZED SERV'CE

HALLICRAFTERS RECEIVERS AVAILABLE FOR HAMEDIATE SHIPMENT

SEB T rwea i i MV $49.50 (20 (o] Q=T P .$119.9¢, ST-83 "a fealnmss by o, $129.95

882 pama. masTEEE $49.50 $-53A T $ 89.90 S-7BA ... ....... .$ 89.50

A B e e = e = PO $99.50 L7 7 1 . $119.90 SX-62, 5:swins s WbEea $299.50

§-38C ..., $49.50 S-77A . oo 801990 §-72 Portoble . ... . ... $109.95
R-46 Speoker ... ....._ ... .. $19.95 [ S PP $975.00

Famous WRL RADIO

REFERENCE MAP 25¢ IT'S NEW! IT'S FREE!

WRL 1953 CATALOG

Send far your copy tocay. Con-
tains everything new in radio ond
television. Jam-packed with bar-
gains. Lleo [. Meverson, WIGFQ

Send For
FREI: Copy

l WORLD RADIO LABORATORIES R-5
743 West Broadway .
: Council B uffs. 1owa

Please se1d me:

[0 Radic map 25¢

[J New Zatolag

[J Used Equipment List

BN e
CU on 10-20 & 75 Meters
NEW LOG BOOK 25c¢

Fot mobile or fixed station. Splral bind-
tng. Full column log lsting all FCC re-
quired Info. Will accommadate 1,325 sta-
thous Q rignals. phonetic alphabet,
amatcur International prefixes.

PHONE 7795 —%7iSen

WRITE—WIRE

O $X-71 Info
] §-76 Info
[] New Llog Book 25¢

INOME  mee b AR S s o bt deo b o T e T v T S
LARBOPATORILS

COUNCIL BLUFFS.

UHF and VHF ANTENNA INSTALLATIONS

® Install anywhere. Extension rod supplied for back of set
mounting.

Constant impedance—Lov loss—Solderless.
Sturdy rotary switch makir g silver-o-silver contact.
In brown or ivory polystyrene case.

Also available in Flush Wall
Plate style.

Cat. No. F-20 — MOSLEY
3.Way TV Antenna Switch
List Brite n appenmes $3.75

At Radio Parts Jobbers

MOSLEY Flectronics

8622 51. Charles Rock Road
St.lovis 14, N issouri
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COMPLETE
TRAINING

FOR BETTER RADIO-TV
SERVICE JOBS

for the com-
plete 2.volume
course

let these two great new Ghirardl training lwoks |
teach rou to handle all types of AM. M and I
service jnbs hy appiovell professional melhods—and

watch your aﬂ'mien:y and earnings sear!

Completels moern. profusely Ilustrated and written
80 vou can easily nnderstand every word, these Dooks
pave the wal 1o fas, accurate ~wefvice on any Ivue of
heome radio-TV-clectronic equinient ever made.  Vach
bhoolk is brand new. Each contains the latest data on
the tatest methods and enuipment-—-NOT a re-hash of
old. out-of-date waterlal. Each is co-authmed by A
A, Ghirardi whose famons RADIO PHYSICS COURSL
and MODERN RADIO SELVICING were, for 20 years.
more widely usea tor military. sehool amd homne 4Tkl
tralulng than an¥ other books of thelr tipe

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 wuges and over 800 clear illustrations
show step-ly-siep low 10 hawdle every Phase of mod
en troubleshooting and servieing.

1—Radio ond Television Receiver

TROUBLESHOOTING AND REPAIR

A comjlete gulde to protitable professional methords.
¥or the hovice. it is a comprehensive trainime course.
For the experienced servieeman, It 1s a gnick way to
‘beusti up” on specific fohs, to develop 1mproved tech
nidues or to find tast answers to puzzling service nrob-
lems, Imeludes Ihvaluahle “step-hy-step™ service eharts
820 pages. 317 illus.. price $G.35 reparately.

2——Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-page volume is the ideal guide for servive-
men who realize It pavs to know what really  akes
modern Tadio-TV rereivers —tick’” and why. ives a

complete nderstanding of eircults and cirentt
variatlons: hew to recommize them al a slunce: how 10
eliminate rsswork and useless testing In servielng

417 I'rice separately 6.
New low price . . . . easy terms

It broken Into lesson form an¢ sent to you as a

conrse,’” vou'd regatd these two great books 48 a l
hargaln at $50 or mote! Torether, they form a com-
lete modern servieing lbrary 10 help vou work faster.
more eMcientl¥ aml more profitably. Completely indexed
50 you can look ap needed facts in a Jifty,

Under this new offer. you save iS¢ on the hrice of
the two books—and have the privilege of paying in
easy installments while you use them! No lessons to
wait for. You learn fast—amd You learn right!

10-DAY EXAMINATION PRIVILEGE |

“—--—-——-------q

hem. us.

Dept. RN-S3. Rinchart Books, Inc. l
Technical Divison,
232 Madison Ave., New York 16. N. Y.

send  me  GIlTRARDI'S NEW  2.vOL SERVICE

B r1raRy. 1 enclose S3 ana will send ynu S

menth for three months until the totai price of valy
£12.00, plus 2 few cents postage. Is paid 1t is un-
derstood 1 may read the hooks for 10 days. Then. it

not satlsfactory. 1 will return them postage pald and
you ayree to refund m¥ 53 and caneel the remain.
ing installments. (Books shipped postpaid for full
remitinnee with orvder—same return Privilexe

IOU’I‘SIDE U.S.A.—%13.00 cash onty. Same I10-dav
giurn privilece with money refunded.

] |
I NBME - - - i csassarea e l
I Addre®s - .. ... scaccaaa s s :
I Clly. Zone, State. ... vuma - 4 l
i ]
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]
-
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out of the window “A-B’" comparison
tests made around resonance systems
assumed 1o be the same. Therefore it
is essential that the same speaker be
used in the various enclosure systems
for the results to be truly useful,

Although it is our considered opin-
jon that these measurements should
be made on a basis of equal sound
power output from the systems, in
all fairness to the alternate method
of measuring distortion (equal input
method) a comparison was made, on
this latter basis, of the Helmholtz
resonator and the bass reflex enclos-
ure of equivalent size. This compari-
son is given in Fig. 13. and was made
on the basis of one-half watt input to
the two systems. It will be observed
that measurements below 50 cps were
not made. This was not a premedi-
tated condition, but one which befell
the tests simply because distortion
meters will not operate on incoming
signals that have over one hundred
per-cent distortion. Such instruments
work on the principle of eliminating
the fundamental from the input sig-
nal and making measurements of all
the combined resulting harmonics.
Where the harmonics are two to three
times the amplitude of the funda-
mental, this fundamental cannot be
tuned out by the meter. Consequent-
lv, distortions in the hundreds of per-
cents may not be read by the distor-
tion meter and we are limited to an
analysis of the distortion products
over an area where the measurement
falls below one hundred per-cent. The
interesting thing to note is that at the
frequencies of 40 to 30 cycles which
fall in the region of the lower reso-
nant peak, the distortions for both
systems was astronomically high, and
not measurable by means of the dis-
tortion meter. As we go into the 50
cps region and higher. the distortion
products fall below the 100% mark
and bhecome measurable.

It is worthy of note that there is
very little to choose from as lar as
these figures are concerned. The
“Helmholtz® resonator has a siight
edge over the bass reflex system up to
70 cps. and then a reversal takes
place, although the difference is quite
slight.

Fig. 13. Total harmonic distertion for ¥2
wat! input for 1% cu. it. resonator and
1V4 cu. ft. bass reflex cabinet systems.
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' ELECTRONIC'S LATEST
TROUBLE-SHOOTER

A compact—complete—
circuit analyzer

Mode! E-C

THE AMAZING
TV SERVISET

A precision engineered piofessional Guality electronic
test instrument, Ideal for field or bench servicing of
Radio. Television, Radar. Communications gear. ete.

Now—Quickly—Conveniently—At Low Cost

CHECKS: sme, sweep. video, andio clircults. TV
hich voltage supplies (4", It or 1'uleer. low voltage
~supphies, ¢olls, condensers, 1esistors tnhes. trans-
formers. speakers, ete. Wil localize trouble to a
particular stage, detenmine defective comjonem an
an actnally b clamped in eireuit to restore cirenit
petation temporarily in 20% of comuonent or tube
Ileal for locating and condirming 1mte

(Pat.)
Pending)

|||i-!tel|7;..
SPECIFICATIONS:

RF & AF Signal Tracer. RF & AF Signal Wnjector, AC
& DC Voltage Indicator 0 /60,550 /20.000. OC Polarity
Indicator 60 550 20,000 VvOits, Lo ohms 0-5. Wi
ohms 0:500k-20 megohms. Tests Condensers .00025-
12 mid.. Tests Resistors 2 ochm3—20 medohms, 2 €3
pacitance Sub ranges .01-.1 & 4-40 mfd.. 3 Resist-
ance Sub ranges 50-3500 ohms, 5k-25k. 100k-1 meg.

Will romplement yonr e2isting equipment und will
entperform other (esters cosling many tiomen mare
A MUST FOR T;‘E MODERN TV AND ELECTRONICS

ERVICE ENGINEER.
Comes 1n handy cloth pouch, compleate whlh all acces-

sories including ALNICO Phone, TV hlgh wvoltage
adapter, Phone extension cord. test lead. Klinzon
adapter and <omplete detailed Instruction Manual,

disclosing latest TV trouble-shooting techniques.
See Serviset at your dlstriburor todav. If he can’t
supply, order direet frowm factory. £24.93 postpeld.

.,ffof LEE ELECTD'ES.N:E-SLABS“ INGC.
STAY ON 7THE AR
WHEN POWER FAILS...with
an ONAN Electric Plant

Model 10EL, 10KW A.C.

W hen storms, lloods, or fires interrupt
electricity and force you off the air, you
lose listeners and income. Guard
against loss, assure vital public service
during emergencies by installing an
Onan Electric Plant. Onan Standby
Electric plants serve many network and

35,000 warts.

PORTABLE ELECTRIC PLANTS
FOR MOBILE RADIO USEs

Supply A.C. power for broad-
casting at scene of events.
Light in weight. Can be car-
ried by hand or.in trunk of
' car. A.C. models: 400 1o
3,000 watts.

Write fon FREE Folder
D. W. ONAN & SONS INC.

7896 Universily Avenue
Minneapolis 14, Minnesota
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ENCLOSURE DISTORTION
Horn (Fig. 3D} 76%
Resonator 32%
Horn (Fig. 3E) 31%
Resonator 32%
Bass Reflex (Fig. 3F) 27%
Resonator 31%

Table 1. Relative total harmonic distor-
tion taken at 70 ¢ps. Output of resena-
tor is made equal to output of individual
enclosure with which it was compared.

Te return to our preferred method
of making distortion measurements,
namely, at equal output power, we
must refer back to Figs. 10, 11, and 12,
which compare the output of the “res-
onator” with the series of larger cab-
inets. It will be recalled that these
larger enclosures produced consider-
ably more output in the low frequen-
cy region than did the “resonator.”
Accordingly, to make the necessary
measurements on an equal output
basis, the input to the “resonator” had
to be adjusted upwards to the point
where its acoustic output was equal
to that of the larger enclosure with
which it was being compared. To malke
this adjustment point-by-point with
frequency would not be entirelv fair
to the smaller system, inasmuch as
there may be single areas of very high
response on the part of the larger syvs-
tem1 which would be unattainable by
the smaller system unless driven into
regions of diaphragm excursion non-
lincarities. Aeccordingly, merely to
point out the trend. one frequency in
the low frequency end was chosen as
being close to the midpoint between
the two resonant points of the svstem.
specifically 70 cps. This would be the
trough area between the two resonant
peaks and would represent a point
where the diaphragm excursion would
be rather limited. The results of this
last set of mecasurements are given in
Table 1. From this table it will be
noted that in two cases the “resona-
tor” produced more distortion prod-
ucts, and in one case, less.

Distortion will generally increase
when a system is driven harder. Sev-
eral factors contribute to this increase.
The diaphragm itself may be driven
beyond its limits of linear excursion,
rthe voice coil may travel out of re-
gions of flux linearity, the diaphragm
may “break up” acoustically, heating
of the voice coil may cause poor load
regulation, and the acoustic damping
may not be sufficiently great to ade-
quately control the diaphragm veloci-
ties. Therefore. it is necessary to con-
clude in this final analvsis that the
greater distortion of the “resonator”
as compared to the larger enclosures,
simply stems from the fact that the
speaker has to be pushed harder to
give the same output as the larger
svstem. This would be the case for
any frequency that might be chosen in
this area. Even though a large num-
ber of points were chosen, who is to
say that more distortion can bhe tol-
erated at 60 cps for one system than

May, 1953
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Smaller than a d_esk_pen:

" The NEW Turner €-2 Stand

for Model 80 Microphone

The new C-4 stand gives compli:te maneuverabilily
and convenience with the Model 80, It pivots the micro-
phone in a 135° arc for any operational angle — swings
parallel to base needing little more packing space
than two packs of cigarettes.

The microphone is held firmly by the unique, positive-
action hinge, vet moves smoothly and easily to any
desired position without adjusiment. Microphone
quickly and easily removed.

This new, matching stand is soliily built of die-cast
zinc overlaid with beautiful satin chrome plate. It
is heavy enough to prevent tivpinz — it will not slide
with the weight of the cord. The C-4 stand comple-
mentis the graceful shape of the Model 80; the com-
bined unit is an attractive but inconspicuous addition
to a speakers’ table. Ideal for use \with wire recorders,
public address systems, pulpits, office and factory call
sSystems, amateur operators and other similar uses.

Model C-4 motching stond. $3""—27 threod. List Price________ $ 575
Model 80 Microphone. List Price _— 3$15.95

THE TURNER COMPANY

900 17th 5t., N. E. Cedar Rapids, lowa

Export: Ad Auriema, Inc., 89 Broad Sireet, New York 4, N. Y,

In Canoda: Conadian Marconi Company, Toronte, Ont., end Branches

t as ¢convenient

SERVICEMEN - HAMS - ENGINEERS - INDUSTRIALS

for your conrenience

ARROW ELECTRONICS

opens a new, coriplete store at

215 FRONT STREET
Hempstead, Long Island, N.Y,

ATTENTION! LONG ISLAND

EXPERIMENTERS - HOBBYIST! - MODEL RAILROADERS

%/
'§ 'Q- Featuring complete stocks of RCA, Yo are cordially invited to make

Dumont, G.E., Sylvania and all other  Arrow, Hempstead your headquarters
nah_onal lines of everything in for all your needs in electronics. Ex-
Radio, TV and Electronic parts, perenced, courteous, persennel—un-

equipment and components.
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beztable prices—unequalled service.

ARROW ELECTRONICS, Inct. 2155t oo gyt ™
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at 50 cps for another system, or at
80 c¢ps for still another system as
against 65 cps for still a fourth sys-
tem. One might bounce these distortion
figures around without any logical an-
swer other than to say that at one
particular frequency, system A dis-
torts more than sysiem B, and vice
versa for another frequency.

Now what general conclusion may
we derive from this total analysis?
It is obvious that the small enclosure
may be designed in various ways. It
may be of the type that utilizes a
simple aperture, or a duct. But vol-
ume for volume, the speaker will give
the same general response whether it
be of the Helmholtz resonator tvpe,
as popularly known, or the bass reflex
type. Next we must recognize that as
the speaker enclosure size gets larger,
more acoustic output may be expected
in the low [requency area, for a given
input. Also, in general. volume for
volume there is a balance of distor-
tion products between the two sys-
tems. but that as the volume increases,
proportionately less distortion ensues
for a given output. Finally. we may
say that for optimum acoustic repro-
duction it is desirable to utilize as
much space as possible, and that it
must be utilized judiciously in an
acoustically economical fashion. But
we must also realize that under cer-
tain circumstances where space is not
available, and where limitations in
acoustic volume must be maintained,
that very acceptabte resulis can be
obtained from the small enclosures.

30—

FM IMPROVEMENT
By GEORGE R. ANGLADO

ERE is one wayv | have found for juck-
ing up the gain of an FM et that has
the lead-in coupled to the antenna coil
through a condenser.  The value of this
condenser will rvange anywhere from 100
pufdd. to 250 pufd.

Our set is a Western Auto Maodel
D-2929 and upon inspecting this con-
denser it was found to have a value of
250 zufd. We got 1o thinking about the
losges developed in eondensera in differ-
cut parig of the eivenit and decided to
experithent with lower values,

We ook out the 230 ppfd. unit and
substituted a 100 gefd. unit in its plaee,
with the dial set on & weak station,  This
condenser valne improved reception con-
giderably and we wondeved if lowering
this value still further would provide
additional improvement. The next step
was to snbstitute a 30 gafd. unit. The
results were astonishing,  The signal
more than doubled its input.  After this
we figured that the next step was o
hook the lead-in divectly 10 the coil.
The results were disappointing.  The
signal was OK Lt the noise was up.

A still lower value condenser did the
job.  The signal improved approxi-
mately five times. Noise dropped 10 a
minimum and stability was improved.
Although the coil was mounted in a ean
on top of the chassis, reception could
have heen further improved if the can
wis removed and about 3 or 6 turns of
#18 or #20 wire wound over the coil.
Readers can try this scheme on any FM
set that has an antenna coupling con.
denser of more than 10 afd. )
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COMPARISON | PROVES

"YHIH1L oFrers

GR(EA_TEST V-0-M values!

e e —
GET the MOST for your
money — Before you
buy. see chart below!
World-renowned £/C80
VOLT-OHM-MILLIAMMETERS

*22 536 KT $12.90. Wired $14.90
#5726 KIT {with 1% mullipliers)
only $13.90. Wired $16.90

VERIFY AT
YOUR DEALER'S

31 ronges? No No No |
i 5 f
:‘:’;:? ST Yes Yes Yes |
400}{0_ Yes Yes Yes
sensitivity ?
Zeroto | v
ronge on both No No No
AC ond DC?
5000 v. range on
bath AC ond DC? ves ho Ve o)
IAOCO:lE s:n;: Yes Yes Yes No
DC ond AC No | No | No | Neo
Current Ronges?
In KIT ond Wired |Wired | Wited
Wired Form? Only | Only | Only
N o
Lowest €ost In i3 B 2 s:g e
the Industry? All aver $24.00 prlee
ronge

Write for FREE Cotalog MR-5 & name of locol dealer
Peicer 3% higher on Way1 Coosn.

ELECTRONIC INSTRUMENT CO, Inc
84 WITHERS STREET. BROOKLYN 1

PULSE  §
TECHNIQUES

by S. Moskowitz and J.

Get this new self-training book
far 10 days' free examination

Racker

Here is everything you necd to
know about pulse techniques—a
subject of increasing importance
in television, communications,
equipment.

electronic
This book covers transient response of
linear networks, design of pulse networks, pulse
shuping and clamp circuits, pulse generation, meas-
nrement, and instruments, pulse communication sys-
tems, and acrial navigations aids.

and all

mse

PARTIAL CONTENTS: Fourler-transfori method. Heg A
BLR

ot an ideal low-pass filter to 3 step voltage. Physica
nitleance of response curves, Hesponse o 4 series.
Deterntimation of network response by Fourler transforms
Use of partial tractions in the solution of transform prube
lemys Laplacian t »oaml inverse Laglacian of a siep
transforms.

voltaye. wark prohlems using L

Hagh:pass  RC rul vransformers. Step-vollage
Lusld-up time response of a_ step-duwn (ransformer. De=
Jay-time response, Special eoaxial delay lines. bhesign of
lumped Hnes,  Sub. nic delay lines, hunt-peakinz am-
plifter, Four-term coupling networks, Transmission-

athode follnwer. Limited clrculls, Clp-
Tenk-riling clipher.  Integrating elrculls,
trorcounled putse oschilutors.
U-vibrators. Swyep circuits.
Commuiation.
ecommuni-
n

ll‘n(‘ ampllfiers.

ping cirenit

Positive-hilas restorer,  El

Helaxatlon oscillators.

Time calibration. Pulse-counting systems.

Madulation. Synehronization. Commerclal pulse

catlon s¥siem. introduction to rpaar systems. Timl
N, loran system. Get

unit. Halar recelver. Navar Syvstem. .
this authoritative handbook today! Coupon below brings
you ("":’ulse Techniques'' on FREE trial for 10 days. Mail
1t NOW!

= — = = MAIL COUPON TODAY.=—=———"

I Prentice-Tiall, Ine.. Dept. M-RTN-T

70 Fifth Avenue. New York |
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| (Continved from page 70)
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action shown in Fig. 7 takes place at
this grid. Note that the polarity of
the noise pulses from the plate of
V..x is opposite to the polarity of the
noise in the composite video signal.
Because of this the noise pulses can-
cel and the resultant signal appears
as shown at C in Fig. 7. In this way
a large portion of the noise in the
composite video signal is eliminated
before application to the svnc clipper.

Tube V. is biased well beyond
cut-off, so that it conducts only on
the horizontal sync pulse, and the
video and blanking information does
not appear in its output. In addition
to eliminating the video and blank-
ing information, V... removes most
of the vertical sync signal.

The component vatues used in the
cathode-bias network of Va..a are
chosen so that the comparativelv long
duration. vertical svnc pulses (27 mi-
croseconds) build up a charge across
the cathode bypass condenser, (...
This charge increases the bias on
Viea during the vertical sync interval
and the vertical syne does not appear
in the output of V..

The comparatively short horizontal
svnc pulses (5 microseconds) do not
increase the bias on the tube and thus
appear in the output of the stage.
V... operates as a cathode follower
with output taken off across R...

The advantage of this tvpe of sync
clipper lies in the fact that short du-
ration pulses do not increase the bias
on the tube. In the usual grid-leak-
biased clipper circuit the grid bias is
determined by the peak amplitude of
the input signal. As a result, high
amplitude noise pulses increase the
grid bias and compress or completely
climinate the sync signal.

The price paid for this advantage is
the elimination of the vertical syne,
therefore, a second sync clipper must
be used to separate the vertical sync
signal. This function is performed by
Vwar.  The composite signal at the
grid of V... is applied to the grid of
Vier through Ru.. Ve is negatively
biased beyond cut-off so that it docs
not pass the video signal. The grid
circuit time constant (R=: and C..) is

Fig. 7. Noise pulses from the video ampli-
fier (A) and inverted noise pulses from the
inverter (B) cancel each other 10 produce
reduced noise amplitude shown in (CL
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BROADCAST BAND & AERO

Ideal for Use in Boats, efc.

line and “mi’ shafts.

SPECIAL BUYS!

MN.26-C ote Controlied Navign. | BC:1206 Beacun Receiver . . . 200-400KC..$ 9.93%
tiopal Illreclinn finder and communi- MN-20LB Recqlver exe. .......... 59.50
catlons recelver, Aanual DF in any RCA Sound Poivered Plonas . . ., Lrand new. 12.85
one of three lroq ands. 150 WO f 24.95
1500 KC. 24 V. Self contained dy- Ra/ARNT ar .

namotor supply, Complete installa. W/ARNT Recriver (used. exce.). .. 149.50
tion. jneludinyg recefver, contro! hox rs r » S-Band lower Frequency Meler 195.00

Ioop. azimuth control. Left-Highi | TS-184/AF Telit Set
dicator. plugs, b L T e 69.50

loop transmissio APR-2 Radar Search Recclver. 85- loOoMC 195.00

BRAND NEW o $89.50 APR-4 1tndar search Recelver. 38. moo\lc . 4%0.00
LIKE NEW . $69.50 T5100 Qscllloicope . . . 175.00
MN-26.¥ 150 10 325 KC, 325 to 695 KC. 3.4 IE 158.8CR552 Test Unit .. .. .. . | . 295.00

1o 7 megac¥cies. comn !nqmllnuon .

"tC(.'l\l;‘r ajone ..
N-26-C alone, like new

MN 26-C or MN-26-Y as is Ipss ul

With tubes. Used good
MN-20-E Loop. lirand New .
| MN.S2Z Crank drive. New.

MG-Inverter . ..., . ieivi.een.. .Used 69,50

MIKES and HEADSETS

HS:-33 Louw Iy pedance Hcmlqcl
............. exc. $2 new $5.95
H$S-23 Headse

o oo new 54.95
€D-307 Ext. aru for IIS ":l a3
2 ke new .79
THLY P CIALI Throat Mike. 30 . Sqwié New .98
MON S E - Llp Mike—Navy Twpe New .98
Extens;on It:on ;:‘nd Sw hch‘-\sum-
or hipp ind throat Mikes, .., .., W .e8
T510 TEST UNIT N €W 49505 HMigh Impedance headset compll;u- with
Complete with attenuator. Indicators and 350 feet leather heat band and rubber cushions 980
of coaxlal calile. Original ¢ost $300.00. Sl4 95 Used
New Conditlon, ONLY N . MS- l! Weadse§ Jadiivon, bag used $1.29 new $1.98
MS-IB g i p s owE s .. . -exe. 1.95 pew 2.29
HS- 30 ‘mintatire headset. .. .used 1.49 new 2.49 i

SCR-274N COMMAND

and ARC-5 EQUIPMENT DYNAMOTORS
EXC. USED The best dyni motor for conversion to Gv. Multinie
s i NEW windings!  Aiter conversion you Zet cholce of 190
50 Control Box or 330 v. at (0 MA Or 230 v. st 100 MA, Complete
(J Reeeiver) . ....... = $1.9% 53.95 dope sheel furnished. S 65
BC-43¢  Modulator ... 32.95 4.95 . BRAND NEW (8ee "CQ* Aug. Issue)...,.,. 4
RC-431 Control Bu\
{Transmittery 1.95 3.95
BC-442 Helay Uni( A\T
With Condehse 3.98 WOBULATOR
m‘,‘d":':"‘s'ﬁ';:"f"“'“h ias 2:9% BUILD TV-FM-AM SWEEP GENERATOR
7 oW
Gear to st receivers. . 2.45 You can build ‘‘versatile Sweep Frequemvy Generalop'*
a ﬂeu_her Rack 2.28 2.98 with APN-1 :iagnetic units -85.9
2 Transmitier ftack 2.39 3.97
Kinfle Transmltter Haek. 2.25 2.35 3
D3i-12 Dvnamator for RT7 'APN THANSCEIVER UNIT—Used as nn altim.
ewer H may w converied ton signaling control c¢hr-
Command, Set’ oy pye P23 =38 elc. " Complete with 14 tubes and dyvnamator
DAI-33 nwmmmur tor th&'y are in Zand used condlilon at the 1mn7ingl* low
Command  Set 2.95 3.95 price of g il —" i p— = .$§29.95
H k\u £ :lucie
8 b 1 e el(!.n‘ckr Used, less (ul(-s as 18.w ok qi e enaaas 4.95
\lmulmm or An Re
lay 1.9% 2.45
MISCELLANEOUS EQUIPMENT
BC457 TRANSMITTER -4 to 5.7 me nnd g a .
BC458 TRANSMITTER 53 10 7 nd Tt Sodrgd. o - -31.19/8C 347 cach.. .used 95¢

and ervstals .
Bolh units for,

BC455 RECEIVER_+ to ) me (ag 15, les tupes
g -ONLY 54 95 each
$8.95

HAND S ETS O M paa 4 S Line,Umit 1000 ohras 4 or
--81.9

TS89, excellent eondition.
TSI13. excellent conditlon ..,
TS Type. exc.. less cord

YE-4B

Brand new

SELSYN TRANSMITTER

Autozyn Tranwnitter Assembly for mnlchlm.' to 1.82
WANTED! Indicator. Vsqd, excellent cohdilio
All TS, APR, APS, ARC. ARN, RRT. SCR, RE9 ONLY s3.95. Complete with Indicator. . . $14.95
and BC equipment . . . write foda

Quote lowest prices In your c.rst letter

RbL.a2 neu-rm He Motor with nmonnn reel and

cluteh. gsed) ...... . -% 2,95
RT 34 aPs 13 Tmnscel\cr used s a tail warninz BC- .33 x.\m, COMPASS I(ECI-‘IVER 20(, to
radar on 415 MC. Containing a 30MC 1F Strip and : h
various olher parts. these UNIis have been siripped of 300 heasd | f“f“_“:“""_‘ mn-llllnn 8l 39.9%
Hr"' Mr('lh'llll and n‘:J l[ll?“ §l but are an n.:cllem h‘i 1f vss tubes. . . 24.9%
only for parta an t To s “ . .
BC 524 reu'lver (SCH 5'1'“ le-u tubes. . "_ lubos nnd cover, e.\.c. o 95
10U- 1 36MC .. .used 14.95 - — - N
—_——

TRANSCEIVER—140-144 me, 2 meter, Shipments F,0.B. warthouse. 2084 Deposit on

used, excellent dition, fess dyn orders.  Mifirium order $5.00.  filinois residents,

less tufies ) anly $17. 35 add regular sales tax to remittance,

""""""" Prices subje-t to change without notice.

RW ELECTRONICS ™" ™sufus by chcee s .

PRACTICALLY NOTHING

You get the complete outfit. in.
cluding cablinet, 3 tubes
{125L7GT, GLS662, GLS610)
and wiring diagram.

= s599 1 98

cach

Carn easily and quickly be modi-
fled for Electronic Remote Con-
trol of: Transmitters; Turn Ra.
dio and TV on and off: Open
-‘lnd Clase Garage Doors fram
Your car; ete. Schematic dia-
gram inciuded at No Extra Cost.

MANUEL KLEIN CO. o

RED HOT ELECTRIFYING BARGAIN!
THYRATRON REMOTE CONTROL

SERVICEMEN + HOBBYISTS » HAM‘J * EXPERIMENTERS » RADIO SCHOOLS

Here's the chance of a lifetlme to ovn a genuine Thyratron Electranlc Remote
Control af your own at a fraction of its reqular price! This mighty handful (only
534x5x31/4) of miracle contral ¢an b: made to oerform hundreds of practical,
fascinating feats of remote control. A compiete schematic showing the ecircuit
is included with cach unit.

IT'S A STEAL! Buy it just for the Parts alone. Take It apart! Look what you
@ct:  Valuable parts and tubes galore that you can 30 easily use in any other
radlo, Ampiiher, etc.—or for experimanting.

LOOK AT ALL THE PARTS YOU GET

#Filament Trans. e ! Megohm —14 watt #1 nMegotim_i/4a watt
® Coontrol Relay @ IM-ohm_ | Watt Wirewound  Carbon
® 125L7GT # 925-6hm- -1 Watt Wircwound e .24 chm- .2 watt
*GL-5610 @ 8K-ohm—' 0 watt Wirewound Wirewoun
®GL-5662 - 2600 ohm —1 watt Wire- & Switch—! SPST
® 16 Mfd @ 150 voits wou e Pilot Lamp. Type ag
®.1 Mfd 200 volts ® 7SK- ehm -1 watt ® Neon Bulb—NE-2
e 02 Mid 200 volits ® 1 Megohn —1 3 wan Carbon ® Control Housing
® .25 Mmid 60 voln ® 150K-chm—1 2 Wa ® Bottom Plate
® .25 Mfd @ 600 vo ol Mcgohn. 1 W\ll Carbon @ Escutcheon
®12% Ohm Varmnlo Cont ATK m. 13 Watt Carbon
# 600 Ohm Calipration #2 Megonn —i 3 Watt Carbon
® 1 Megohn —1/% watt Carbon

HOW CAN YOU LOSET These parts arc certainly worth THRekE TtMES this
amazing low cost. The General Eledtric Thyratrin Type GL-5662 tube ajpne
costs $3.30 wholesale. Besides conslder the Dlate sensitive relay, hlament
transfor mer. tubes, condensers, resistors (many of .hem 1% precision). No mat-
ter how you use it. here's a great, qroln: red-hot bafgain. Operatcs on 115V AC.

94 Chambers St. * New Yo'k 7, N. Y. ® REctor 2-6460

May, 1953
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g
Pt L Miton . Kiver's
IMPORTANT
NEW BOOK ON

“U H F antennas,

converters
and tuners”

A ""Must”
for Every
TV Service
Technicion

136
poges
5% x 82"

Fact-Packed To Give You All The
Answers on These Vital UHF Subjects:

UHF Antennos: Full coverageof UHF TV antennas,
including Fan Dipole, double-"V*, rhombic,
parabolic reflector, yagi. corner reflector, horn
and helical types. Analysis of each array
design, operation, directional characteristics,
input impedance. gain. Tells you type best
suited for any given conditions.

Transmission Lines. Matching Networks: Tells how
te select proper transmission line to deliver
maximum signal to the receiver for best quality
picture — a full discussion of this important
subject.

UHF Installation Practices: [’ractical advice on proper
antenna location and routing of transmission
line to set. Descrihes accurate method of check-
ing for antenna mismatch and determining
whether system is properly installed.

UMHF Converters: Detailed analysis of existing
converters, ranging from UHF turret tuner
strips to all-channel self-contained converters.
Helps vou understand converter design and
operation,

UHF Tuners: Full analysis of tuner design and
operation, ranging from parallel-wire to “"but-
terfly’’ types. Absolulely essential data for the
TV Service Technician.

This book keeps you ahead in TV, makes you o UHF
expert, brings you exira business ond profits. Get
your copy today.

ORDER UHF-1. $'|50

Onty

HOWARD W.SAMS & CO., INC.

Order from your Parts
Jobber, or write direct to
Howord W. S5oms & Co., Inc.
2203 E. 461th St, Indianopolis 3, Ind.

Send......copy lies) of "UHF Antennos,
Converters & Tuners”, $1.50 per copy.
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27 microseconds. As a result, the short
duration horizontal sync pulses (5 mi-

| croseconds) and equalizing pulses (2.5

microseconds) do not produce sufficient
amplitude at the grid to drive the
tube out of cut-off. Thus only vertical
svne information appears across cath-
ode resistor, Fea.

Since R.. is common to V. and
Vs, both the vertical and horizontal
sync signals appear across it.

The composite sync signal appear-
ing across R.. is applied to the cath-
ode of the third sync clipper. Vaa.
The signal at this point is positive
and, since it is applied to the cathode
of the stage. it drives the tube into
cut-off, clipping the upper portion of
the svne pulses. This clipping removes
all noise superimposed on the sync
signals.

The output of Vue is applied to the
grid of a phase splitter circuit, Ve
V..e provides the out-of-phase hori-
zontal sync signals required for opera-
tion of the horizontal phase detector,
V.. (Fig. 2). The phase detector pro-
duces a correction voltage when the
horizontal oscillator frequency does
not correspond to the incoming hori-
zontal sync signal.

The horizontal oscillator, V.., is a
conventional cathode-coupled multivi-
brator. The vertical sweep signal is
also generated by a multivibrator cir-
cuit. This circuit performs the com-
bined functions of vertical oscillator
and vertical deftection amplifier.

Servicing Hints

Oscillutor Tube Replacement: Due
to normal variations in interelectrode
capacitances among tubes of the same
type. replacement of an oscillator tube
may result in excessive f[requency
shift. Readjustment of the oscillator
frequency can usually be avoided by
trying several tubes and selecting the
one which causes the least frequency
shift.

Horizontal Pull: When servicing the
chassis on the bench keep the CRT
leads well clear of the high-voltage
compartment. If the leads are run
close to the compartment the video
signal may enter the horizontal sweep

circuits causing a misleading hori-
zontal pull in the picture.
Loss of Picture and Sound: The

“B+" voltage for several of the cir-
cuits in this receiver is obtained from
the cathode of the audio output tube,
V.s. As a result, failure of the output
tube. or the audio-transformer pri-
mary, will cause loss of the picture as
well as the sound. The same symp-
toms will result if the speaker plug
is disconnected. When these svmptoms
occur check these components and
when servicing the set be sure to con-
nect the loudspeaker.

I.F. Alignment

The i.f. stages of a TV receiver
rarelv drift out of alignment. Conse-
quently, realignment should not be at-
tempted until all other possibilities
have been checked. The following are
a few points which are helpful in de-

www americanradiohistorv. com
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extends useful life
of older TV tubes!

e

manvfactured by

?MQWOMPANY

Chicago 25, lllinois

Manvfacturers of Electronic Equipment Since 1928

MERIT, PLATE TRANSFORMERS

1100 YCT/150MA . $ 647
1320, 1100VCT,/250MA 40V Bias Tap ... 8.08
2160YCT/125MA; [000VCT/ISOMA . .99
1800, 1 600VCT/225MA . . — 9.70
2900 zzsovcr/zooMA 24,11
4200,3600 YCT/300 30.58

5800, l‘HOVCT,’]OOMA {Sq. Cre) 47.04
MERIT FILAMENT TRANSFORMERS

2.5¥CT/10AMP/10KY NS . $ 187
SVCT/IAMP/2500¥ INS . ... 2.50
svcr J0AMP/2500¥ INS . ... ... 6.47

$.3VCT/IAMP, 2500V INS . . . 1.65
6.3V/1 2AMP/5KY INS (TY REPL} 112
6.IVCT/3IAMP:6.3YCT/IAMP/2500V NS 4.06
SYCT/IAMP;6.3VCT/IAMP/2500Y INS. .. 4.0
10¥CT/10AMP/3KY INS | .. . 5.88
12.4¥CT/2AMP/2500Y INS . . : 2.64
25.2¥CT/IAMP/2500¥ INS 2.64

12,6¥/TAMP or 25.2V/3SAMP/2500V INS 5.8
MERIT FILTER CHOKES

ISHY/85MA /1500Y INS 2.94
1OHY /110MA /1500Y INS 2.94
12HY/150MA /1500¥ INS . 383
ISHY/ISOMA/2KY INS . 514
SHY/200MA/1500v INS 4.11
IOH Y/ I1S0M A ~ 1.82
10HY/200MA | 3KY INS . 4.70
10HY /250M A — 6.47
SHY/JOOMA 6.76
MERIT UNIVERSAL NODULATION
PRI-2000-20000,/50MA Per Side: SEC-

2000-20000/50:100MA* IS WATIS $ 6.32
PRI-2000.20000, 150MA  Per Side; SEC.

2000- 20000’|50 300MA®* 60 WATTS 9.41
PR1-2000-20000/220MA Per Side; SEC-

2000-20000,/220:440° 125 WATTS 13.23

*SERIES—PARALLEL

STEEL BOXES—BLACK CRACKLE FINISH
4x4x2 $ .70 15 x%x7 $2.38
4x85x3 .80 12 x 73% x 8! 2.40
6xbxé 1.10 15 x 734 x &) 2.48
12x 7xé 2.08

SLOPING FRONT CABINETS

g8x8x8 $353 g8xl4x8 $4.23
8x10x8 1.9 12 x 18 x 12 1.70
8x12x8 4.08

prices F.O.8. our warehouse New York

lEEDS RADIO (O.

75 Vesey St Dept. A New York City 2

RADIO & TELEVISION NEWS
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vIo2 ELE(;"TRICAL TAPE

WIRE\ PIN No.5

Fig. 8. A convenient method for apply-
ing alignment signal to mixer-oscillator.

termining whether or not a receiver
requires realignment :

1. If the picture is weak (with or
without snow). but rhe picture qual-
ity is satisfactory (good resolution,
little smear. ete.), realignment is prob-
ably not required.

2. If the picture quality is unsatis-
factory. and adjustment of the fine
tuning has little effect. check the
video amplifier stage before realign-
ing.

3. If the picture quality is unsatis-
factory. and adjustment of the fine
tuning control has a marked effect on
the picture quality, realignment is
probably required.

Test Equipment Requived: The fol-
lowing test equipment is required to
align the i.f. stages of RA-166/167
and 170 171 chassis:

Sweep Generator: Frequency range—

1 to 50 me

Deviation - 10 me. minimum.
Marker Generator: Frequency range

4 to 50 mwc.. with provisions for
amplitude modulation of the signal,
and crystal calibration.

Vacuum Tube Voltmeter

Crystal Detector Probe

Cathode-Ray Oscilloscope: Tlhe oscillo-
scope used should have good low-
frequency response and a vertical

deflection sensitivity of at least 0.1

r.m.s. volt-per-inch.

Procedure: The if. alignment pro-
cedure is shown in Table 2. Before
heginning alignment place the station
sclector between channels to disable
the oscillator, and remove fuse F... to
disable the sweep circuits. A conven-
ient method of connecting the signal
generator to the mixer-oseillator tube,
V... is shown in Fig. 8 Twist one end
ol a short length of wire around pin 3
of the tube and attach the wire to rhe
tube envelope with electrical tape.

After completing rhe alignment pro-
cedure tune the receiver to the best
signal available and examine the piec-
tuwre for traces of smear or trailing
whites. If either condition is present
adjust the top slug of Z., to eliminate
it. Do not adjust the slug more than
one-half turn. 30—~

RTG ELECTION

HE Radio Technicians Guild of Raeh-

cster, New York, has re-clected Har-
old Eskin 10 the presideney for a thivd
terin.

Serving with Mr. Eskin will he Don
Lisow, vice-president: Franeis Stofltel,
secretary; and Alfred Besty treasurer.

The group has headgquarters at 703
Temple Bldg, in Rochester,

30—
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The High Fidelity Record Changer .

7, 10, AND 12
INCH RECORDS

MODEL 3/522°
Intermixes 10 and ]12-inch records
LIST PRICE $65.
{less base)

MODEL 3/521*
Non-Intermix Model

LIST PRICE $54.50
{less base}

*Available in
cream, brown or
gray finish.

RECORD CHANGER BASE
Wood, Mahogany Finish, heavy
construction. List price $9.50

On Sole ot Leading Deolers. Write for Complete Literatur T

o High Fidelity Record Reproduction 235>

% /4/2% @

3-SPEED RECORD CHANGERS

-

x4

1

ROCKBAR CORPORATION o 211 East 37th Spreet, New York 16, N.Y

“Well, Mr. Thomas A. Edison
... put the parts back. All it
needs is « JENSEN NEEDLE.”

www.americanradiohistorv.com

TV Convrersi

Mask and
Escutcheon
Assemblies

For a proessional conversicn or
custom installation

1 Metal mask tailored far perfect
fit. Green sprayed Finish.

2 "4 Tempered Safety Glass.

3 Beautiful Gald Finished
Metal Escutcheon.

All popular sizes: 147, 16”,
177, 20" aad 2)/. Rectang-
vlar Tube: only, Easy to
install instroctions included.

See yur distributer

Send grr COMPLETE CATALOG
Waldom carries a complete line of
Electronic Components

and CvonameEProducfs.

«M ELECTRONICS, INC.

911 N. Larrabee St. Chicago 10, Illinois
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WORLD'S LARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

SSILVER ROCKET 630 CHASSISe
o with TUNEABLE <

BUILT-IN BOOSTER
«for Better DX Reception®

® Featuring NEW CASCODE TUNER:
made for UHF interchangeable
e tuning strips and 70° COSINE YOKEe

Tube
Complement: ~
28 tubes
3 rectifiers
1 CRT

32

-~}
66
All Channel_/ Booster

® Broad band single knob control pre.-amptifier
built in to eliminate long leads which may
cause regeneration and attenuation of Signal.

e ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE
BUILT-IN BOOSTER THAT INGREASES
SIGNAL STRENGTH UP TO 10 TIMES.
THE SILVER ROCKET WILL OUT-PER-
FORM ANY CHASSIS MADE AND IS
PRICED RIGHT TO SELL FAST WITH

AN EXTRAORDINARY MARGIN OF
PROFIT FOR YOU. WRITE FOR CON.
FIDENTIAL PRICE SCHEDULE.

ALL CABINETS MADE IN MATTISON'S
OWN CABINET FACTORY!

ANNOUNCING
the New
AMBASSADOR
for 1953
The only open
face console
made in every
expensive
decorator
finish « . « on
guaranteed
genuine ma-
hogany, walnut, | @
oak and other =

rare woods! ——

The AMBASSADOR 17" and 21"
Best Looking . . . Best Value, Too!
Full size console for eye level tolevision. Available
in every oxpensive decorator finish. Fea.

turing removable safety glass, Dimensions height
42 inches. width 26 inches, deoth 23 inches.

DEALERS! SERVICE DEALERS! Here is your
opportunity to become the "important’ TV
Dealer in your area for THE FINEST CUS.
TOM-BUILT LINE OF TV RECEIVERS. FREE!!
Wreite for Mattison's merchandising portfolia
explaining the "UNASSEMBLED PLAN' and
"'§] 000,000 FLOOR PLAN."

& When you huy from
Mattison you need
only one source of
g; g supfly! You can buy
i~, =) a MMla!t‘mD"C l;‘;l_m:]n;}
v ¥ a Mattison Cabin
5 ' ! i "/ a comgplete Mattison
TV Set?

Manufactured with integrity

EMattisunTeIevision & Radio Corp.:
10 West 181st St., Dept.RN, N.Y.53, N.Y. §
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| book”

echrecal

"THE RADIO AMATEUR'S HAND-
BOOK'" by the Headquarters Staff of
ARRL. Published by American Rudio
Reluy League, West Hartford, Conn.
900 pages including catalogue section
and index. Price $3.00 in U.S. Thir-
tieth Edition (1953).

This latest edition of the *“Hand-
has been revised to meet to-
day's demand for an authoritative and
up-to-date text.

The book is divided into 27 chap-
ters, the first four of which comprise
a background or introduction to the
more technical chapters to follow.
They include a history of amateur ra-
dio, electrical laws and circuits, vac-
uum tube principles, and data on high
frequency communication.

The balance of the handbook deals
with high frequency receivers and
transmitters. power supplies, v.h.f. and
u.h.f. apparatus and communications
techniques. measurements, vacuum
tube data, amateur station construc-
tion, etc.

The catalogue section includes the
products of 89 companies and com-
prises 180 pages of data on commercial
products. The book, as is customary,
is lavishly illustrated and the text ma-
terial is supplemented by some 95
charts and tables, 466 tube base dia-
grams, and 85 basic formulas.

It is scarcely necessary for a re-
viewer to evaluate this book since it
is so widely known not only among
the ham fraternity but others in the
electronic field that to say that there
is a new “Handbook” out is sufficient
to send its “fans” storewards.

k3 * *
"VACUUM TUBE OSCILLATORS" by
William A. Edson. Published by John

Wiley & Sons. Inc., New York. 464
pages. Price $7.50.
Since vacuum tube oscillators are

to be encountered in practically every
radio, television, or radar transmitter
an understanding of their functions is
of vital importance to the engineer.

It is this reviewer’s belief that this
is the first book dealing exclusively
with this subject and as such merits
the attention of the engineering pro-
fession.

The author has divided his subject
matter into 18 chapters covering tran-
sient behaviour of linear systems., neg-
ative resistance oscillators. nonlinear
oscillations. feedback systems and sta-
bility ecriteria, resonators. linear oscil-
lators, conventional harmonic oscilla-

tors, crystal-controlled oscillators,
| intermittent bebaviour. operation at
high power levels, practical relaxa-

tion oscillators, locking and sypchroni-
zation, frequency multiplication and
division, tube and thermal noise, mod-
ulation of oscillators, a.f.c., and long-
line and multiple resonance effects.
The subject matter is presented at
an engineering level and mathemati-
cal analyses are freely used. Prerequi-

www americanradiohistorv. com

site to an understanding of this work
would be an engineering degree or
work at a senior level in an engi-
neering schoo!l. A fairly comprehensive
bibliography has been appended for
the benefit of those who wish to make
further investigations on the subject.

El ¥ *

"LINEAR SCALE NON-LOGARITH-
MIC SLIDE RULES" by Morris L. Gro-
der. Published by G & G Corporation,
2003 E. 12th St.. Brooklyvn 29, N. Y.
64 pages. Price $2.98. Paper bound.

This little, pocket-size book tells
how to construct a linear slide rule by
using a straightedge, a pencil, a sheet
of cross-section paper, and a compass.

According to the author, those who
follow the instructions will be able to
add. subtract., multiply. and divide on
the same scales. Reciprocals, folded
scales, and logarithms can be obtained
by this technique too.

Complete instructions are included
in the book and the author’s easy-to-
follow step-by-step instructions should
cause no difliculty.

* * &
"MOST-OFTEN-NEEDED 1953 TELE-
VISION SERVICING INFORMATION"
compiled by M. N. Beitman. Published
by Supreme Publiculions, Chicago. 192
pages. Price $3.00. Paper hound.

This seventh volume in the Supreme
TV series covers data on 1953 televi-
sion models from 29 different manu-
facturers.

As with previous volumes, informa-
tion on each receiver incliudes a cir-
cuit diagram. aligning data, response
curves, special hints for adjusting va-
rious sections of the set, and other
pertinent material for the rapid and
accurate servicing of television re-
ceivers. —30—

SERVICING CRT's
By RICHARD BLITZER
Tele-Video Associates

ITEN the raster is gone or goes out in-

1ermittently, a common tronble is an
open CRT heater.  Very often we've
found 1hat the break apparently was in
the soldered connections inside the pins.
When voure ohmmeter, or a Jack of
heater light, indicates an open heater,
“aweat” the heater pins No.o | and No.
12 with vour iron, and apply additional
solder. Try to get the solder to flow inle
the hollow pins. We have “aaved™ many
a pictnre tube in this sinrple manner, and
have had the customer swear by us in-
stead of at ns.

Another symptom of a bad CRT is the
picture turning silvery when the bright-
ness or contrast controls are tuwrned up.
This is nsually necessary beeause the pie-
ture secins weak, We've tvied the follow-
ing trick with exeellent reaulta: Discon-
neet the CRT socket from the tube. Con-
neet i wive from the eathode. pin No. 11,
10 the chassis, Momentarily touch a well
insulated wire from the high voliage to
the CRT grid, pin No. 2. A bright flash
will be observed inside the neck of the
tube. Shut off the power and reconnect
the CRT as vznal. Yon and the set owner
will be pleasantly surprised 1o see the
picture restoved to its normal appear-
ance. A momentary flash or two will not
harm the CRT. -3~

RADIO & TELEVISION NEWS
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SPRING SALE
PRICES SLASHED

T.V. TUBES—ROCIK BOTTOM PRICES
In lots oi 6 each No. only

6BGE ,..... B49c 6! 38c
A9c sAKs $1.05
.. .47¢c 68QG A49¢c

Tube Special—Broken Kcyl Eleclrucally Perlect
l?s B8 for $2.00 12 29c. 4 for $1.00
6L L69c; 4 lor 2.25 uus ...49¢c; 7 tor :,oo

"‘ube 5!'0— 22A7-55-27-85-31-58- 1 No Mlxed Ar
6 of Any Type $2. 25

Heavy Duty Shielded p.P, lnoul Tranl i ».0.%1.00
Signal Corps TranSmitting Keys. .. .. ... ..., 1.00

Bat Handle s.p.S.T. or D.P.S. 'r Toqqle Switch. 25¢

2 Gang var. Cond. 456 K.C. with Osc. se:tiun
34 In. Pulley on 34" Shaft. 49c

2 Gang S.W. var, Cond. 50 MMFD per SN: Doy~
ble Spaced, 10 JO Meu-ru with Tank Coll i4g

I BRAMY - Seadd - B o o oo v e 0ot ae e vt tn ooy 39}
Wmnmgnouu- KuproX Reclibier 0. 04 Amp. 2
Volts. Hew. $11.00 ea. Splc al . " ,51.95

BRAND NEW 10" PHONO RECDRDS Ass't.
dazz—Pohular. Rhythm—=Hlucs. Please J Ity
2 for $1.79 or 24 for $3.00

Singie Pole—10 Pos. 2 Gang switch 29¢
Gr:ml Your own wtals, Pure urazlllnn Quartz. Vnrl-
us #1z¢s and thicknesses. by Ib. .00

4 Tube Drilled Chassis. 4147 %6814~ xll/g" 29!: cach
S'Ym.' Corps Phofes—2 M Ohmn (s M Ohmu

» Ft Exl Cora (and Plug) i “-':;
‘I’OBE TUBULAR ELECTROLYTICS
20-20 Mi 49¢  JU-30 MFD. 150 V.. .87c
20-40 MI'D 59¢

an-l.ull Bhort Wave 3 GANG_ T.RF.

ock TyPe A Trimmér vARIAHLE QCON-

5 v;r--hlo Condensers DENSERS

.» PlL.—20Mmfd. ..., 14c|-000385 Con.63c
P1.—25.30 Mmid. .15c

'-?:;Q\ & ir—an-a0 effanas Ak Mol STiDE

14 P56 Mmid . 24C|{SWITCH ....1%¢
1.000 OHM WIRE WOUND POTENTIOMETER
30 HY-FILTER CHOKE SHIELDED r $1 25

PIRZO CRYSTAL HOI.BIII;. 12 faor II.BO—’I.OO per €
RCA HBand Switthes—

3 gang. i1 pos. 3 pand.30c 8 gang. 4 pos. 4-8 band.a0c
Trimmaer-Padder awst.—all soiantite—p ie
triPles—~ 100 agat, 52 25

ATTENTION: Frospectors. Expiorerstor HigdenTreasurest
Construet a U8, Army Type of Metallic Mine Detectur

Ampiiser.  Ampliier unit nnly (less tubes and l-m
terles) with cables. hesndphone eord and jncx Arrrr.

wiring diagram. Type AN/PRS-T....... $1.95
Phiico push buttca Rotary Switch bouble Pole. . . .3Sc
8 or 9 Gang Push Button Switeh. ..., ...... + . 49¢c
DRILLED (‘llAa‘t] - rm! 3.0 tubes 5¥x10"x1147%,.25¢c
PIHONE JACK & CLOSID AUTG 1HC

156-1 RATIO VERNIER OJALS—4 %a In. Hub.35¢c
SRLE PHONO KICORD ALBUMS_1% comp.—15¢;
0"=3 comip.—15¢; 1 ¢comp.—20c; 12 comp.—69c
VULCAN NEI\VY DUTV 100 WATT SOLDEHING IRON
-‘url for U Bran New l.‘ sells
58.50 R cawa D R PRICE $2. 99

MINIMUM ORDER $3.00—NO C.0.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARK SURPLUS MATERIALS CO.
324 Plane Street, Dept. M, NEWARK 1, N. J.

Please Allow at Least 60 Days for
Change of Address.

Within the Industry —'

(Continued from page 26)

of the receiver sales division of Allen
B. Du Mont Laboratories, Inc. . . . The
appointment of DONALD W. TAIT as
manager of sales promotion has been
announced by the equipment sales di-
vision of Raytheon Mfg. Co. . .

JOSEPH SCHLIG, former manager of
advertising and sales promotion for the
Westinghouse electronic tube division,
has heen appointed assistant to the di-
vision’s sales manager. . J. H.
{ROBBY) ROBINSON has been named
sales manager of Aerolite Elecironics
Corp. C. J. MOLTHOP has been
named to the newly-created post of
manager ol the new market develop-
ment of the receiver division of Allen
B. Du Mont Laboratories, Inc. 2w
MARION E. BOND, chief engineer of the
communications and electronics divi-
sion of Motorola Inc., died recently.
He was known for his pioneering work
in the mobile radio communications
field . .. €. CLINTON HONEYWELL has
been named chiel engineer of Servo-
Tek Products Co of Ha\vthorne N. J.

ROBERT T. CAVANAGH las been ap-
pointed assistant director of research
of the Du Mont Re-
search laboratories.

The promotion

follows a leave of {

absence of 18 -

months from the di-

vision during which ;

time Mr. Cavanagh ’

served as chiel en- *{
4

gineer of the com-
pany’s receiver division.

He joined the company as a research
engineer in 1947. He holds an E.E. de-
gree from the University of Toronto
and is a registered engincer in the
Association of Professional Engineers
of the Province of Ontario.

—30
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RADIO Surplus Buys
CRYSTALS

... in FT 241-A Holders ¥
Pin SPC. Marked 5ith OR
72nd Harmonic MC Freq.
Listed below by fundamental
frequency with fractions
omitted,

500 KC Crystals

’ 1000 KC Crystals
200 KC Crystals

444 476 509
445 477 511
446 478 512
447 480 513
448 4 514
450 483 515
451 484 516
452 485 518
453 486 519
454 487 520
455 488 522
456 4%0 523
457 491 525
458 482 526
459 493 527
461 494 529
462 483 530
463 496 531
464 437 533
465 498 534
466 501 536
468 502 537
469 503 538
470 504 540
472 505

473 306

474 507

475 508

ald

FOLLOWING CRYSTALS AVAILABLE IN
FT 243 HOLDERS 2’ PIN SPACING

4165 5121.5 i
4240 5205 ot

4280 5285 h

4310 5435 7450

As30 | 3485 7750

a3s | 5587 Ly

a0 | 5660 ars

2370 5730 8273.3

4440 5852.5 4550

4445 5875 BES0

4540 £073.3

4635 ! 6140

4710 £350

4880 ] 6525

4980 50

PLLES B S 0011 for 510.00, Postpoaid
5035 25

PLEASE ENCLOSE FULL AMOUNT WITH ORDER
QU ANTITIES AVAILABLE
WRITE FIR YOUR REQUIREMENTS

BOX 356-MT EASY PASAOENA STA. « PASADENA 8, CALIF.

Read RADIO & TELEVISION
NEWS Every Month

CONVERTER
MODEL RC-600

$49.95 list
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For Listeners in

“Fringe”’ Areas

The two components below bring to
music lovers in fringe areas (dis-
tances up to 80 miles) consistently
clear, brilliant reception . . .

\ u;’/
SONO CRAFT FM TUNER

Acclaimed for tonal quality and faithful
reproduction. New blackout tuning in-
dicator; 3 gang inductive tuning; dual
limiter; all coils slug-tuned; 5 microvolt
sensitivity for 20db quieting: 200KC
bandwidth at 6db down; adjacent chan-
nel down 60db; 11 miniature tubes; AFC
with disable switch; compact, 107 w,,
4" h,, 8” d.; easy installation . . . $89.95

DB98-FM
REGENCY SIGNAL BOOSTER

Easy to operate; simple to install.
Auractive steel hammertone finished
case; polished aluminum dial; Internal
impedance matching for 300 or 72 ohms.
Push-pull triode design. Frequency
range 88-108 MC. 20db gain on all FM
channels. Automatically compemnsates

for impedance mismatch. Uses one GJ6
tube as RF amplifier. Size 3-5/16" x

4,/8" x 5%" )

.$16.17

GIFY. ..

from America’s most ad-
vanced Hi-Fi studios . . .
Come in for your copy of
“*Sound Advice’’ by Irving
Greene, 124 pages of vital
Hi-Fi data . .. It's FREE!

Asco Souno fdﬂ

c-—-—l

Coreoration (C)

115 WEST 45th STREET, 3rd FLOOR
NEwW YORK 36, N. Y.

158

Wire Recorder
(Continued from page 38)

contactor) which is used to transfer
the circuits from “record” to ‘‘play-
back.” The jack assembly consisis of
a molded receptacle in which five
spring contacts are secured. The crys-
tal diaphragm-type microphone (svhich
is standard equipment for the “Mini-
jon”) employs a conventional phonc
plug of miniature dimensions. The
length of the contact area of the
sleeve plus the tip contact is such
that when inserted into the special
jack it will complete the circuit from
the filament supply to negative
ground. This insures that the fila-
ments will be off when ecither micro-
phone or headphone plugs arce re-
moved for erasing but will still permit
operation of the drive motor. The tip
of the microphone plug engages the
third contact which fecds the output
voltage firom the microphone through
a pre-equalizer resistance network to
the grid of the input tube.

The “record-reproduce” head rve-
ceives its signal voltage from the
plate of the ouiput tube with one side
connected directly to the screen. The
resulting plate current passing through
the head provides the necessary d.c.
bias component for recording.

A similar plug is provided for the
stethoscope-tvpe carphones with the
exception that the sleeve length of
this plug has been extended and, when
inserted, picks up additional spring
contacts. Two Bakelite rods are actu-
ated when the long Dlug is inserted
into the jack. These rods connect to
the two changeover switches for play-
bhack.

The head. in the playback position,
feeds its signal through a post-equal-
izer consisting of an 8 megohm resis-
tor shunted by a 50 ppfd. condenser.
The input grid is loaded with a 2
megohm resistor. The switching me-
chanism also transfers the plate of
the output tube to the primary of the
transformer. the secondary of which
feeds the low impedance headset or
an external amplifier. Care has been
exercised in the design of the plate
circuits because of the high gain af-
forded by the use of the three pent-
odes. Suitable decoupling networks
provide the necessary isolation.

The “on-off” switch controls both
the filaments to the amplifier tubes
and the 9 volt d.c. motor. Motor hash
and brush noise arc effectively sup-
pressed by two miniature r.f. chokes
and suitable bypassing. A governor.
in sories with the battery supply. lim-
its the motor speed 1o that required
for proper operation.

EDITOR'S NOTE: The “Minifon” is
distribwted in the USA by Harvey
Radio Co.,, New York City. The ulove
discussion is from the paper, “A New
Pochet Wire Recorder,” by Oliver
Read, presented «! the Audio Engi-
neering Socicty, October 29, 1952.

- “l,_
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TV Receiver Sensitivity

Measurements made
Simple with
New

Portable“S[:}nS”VIe er

The

sk Takes the guesswork out of
TV service

Checks receiver from antenna
terminals to picture tube

%k Microvalt scale is divided
into 3 seclions o5 a guide
for the servicemen

*Pab. Applied For

Approved by
leading television
manufacturers! sk Sensitivity testing is accepted
by servicemen os the best
method of determining the
covse of bad pictures

Consult your Job-
ber or write for
further informotion

SERVICE [NSTRUMENTS COMPANY

4272 South Dearborn Stiraet, Chitago 5, lllincis

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KINDin U.S.

Come to the Great Shops of Coyne in Chicago, Get
practical training _in ognonum‘ty ficlds—T11.EVI.
SION-RADIO— ELECTRICITY — ELECT RON-
ICs— vital in Defense 'rogram. Prepare now for a bet-
ter job in Industry or better service rating.,

Aoproved for Veterans
Finance Man—Enroll now, pay most of tuition later.
If you need part-1ime work to help out withliving cx-
penses while at Goyne. we'll help you getit. special
tuition plan for men of Draft Age.
FREE BOOK Clip coupon for Big Free NMus-
i trated Book. No salesman will
call. Act NOW,

B, W. Cooke, President A TECHNICAL TRADE

| INSTITUTE CHARTERED
ISC‘HQIO‘L NOT FOR PROFIT
Established 1899

| S00 5. Paullna, Chicago

ELECTRICITY & TELEVISION
RADIO % REFRIGERATION % ELECTRONICS
I B. W. COOKE, Pros.
COYNE School
) 500 S. Paulina St.. Chicago 12, Ili. Dept. §3-85H

§ _Send FREE ROOK and full details on: |
0 TELEVISION-RADIO DELECTRICITY |
NAME. ......... o et R g e e I

l ADDRESS ... ... ... sk '

TR A STATE, _ = I

RADIO & TELEVISION NEWS

’
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| Mac's Service Shop
‘ (Continued from page 66)

“It should not now be too hard to
picture what will happen when our
lamp is swung rapidly back and forth
in a small arc whose center is the
original fixed position. This lateral
movement of the light source pro-
duces an alternating voltage across
the output of our combination photo-
cell detector. The frequency of the
alternating voltage will be exactly
the same as the number of mechanical
oscillations of our light source. 1f we
could swing the lamp back and forth
400 complete oscillations per second,
we could produce a 400 cvcle audio
voltage across our light-detector out-
put.

“Furthermore, the amplitude of this
audio voltage will depend. within
limits. upon the length of the arc
through which our lamp moves: if it
is swung back and forth just a short
distance either side of the normal posi-
tion, the audio voltage will be small;
but if the excursions of the lamp are
made greater, the amplitude of the
voltage across the photocell output
will be increased.

“There is a very close analogy be-
tween this light-heam system and the
FM transmitting-receiving system.
The lamp is again the transmitter. Its
position is similar to the frequency of
the transmitter. Swinging the lamp
back and forth is the same as moving
the frequency of the transmitter back
and forth across a center frequency.
The shifting-position beam of light
corresponds to the frequency-modu-
lated carrier. The twin photocell ar-
rangement that produces an audio
voltage when actuated by the shifting
beam of light is like an FM detector.

“As can be scen from this analogy,
the big receiver difference hetween the
AM system and the FM system is in
the kind of detector used. We have to
have a detector that will respond to
frequency changes the way our twin
photocells respond to position changes
of the light source. This is not hard
to accomplish— especially after Mr.
Armstrong showed us how! For exam-
ple, suppose we have two AM detec-
tors tuned respectively to 455 and 445
ke, Suppose, too. that the response
of each gradually falls to zero at pre-
cisely 10 ke. either side of the frequen-
cy to which it is tuned. Let us now
present a 450 ke. carvier simultane-
ously to both detectors. They will re-
spond with equal outputs since the
carrier is exactly 5 ke. from the maxi-
mum response frequency of either, but
since the outputs are cqual, no volt-
age can be measured across the out-
put circuits, just as was the case with
our twin photocells.

“In the same way variations in ani-
plitude of the 450 ke. carrier will not
produce any voltage variations be-
tween the two outputs, But if we shift
the frequency of the carrier one way
or the other, immediately the output
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RA

70%  90% off|test!

2 70P TUBE BUY.

All Tubes Individually Boxed! Cleck this list for
Rigidly-Tested, Full

“Integrity iIs Our TUBE co.

Chief Asset”’
Phone: Essex 5-2947

1.Year Guaranteed Tubes.

‘as 1254767 b, :
a2z 12507 a3 B &%)
11717 .89
.56 12517 ‘a9
.60 17 .30 11723 =37
.44 14w .30 so7 1.50
.63 19B1:6G .95 1274 -99
61 19¢H 70 2050 1.85
-39 19T¢ .79 6113 1.00

TERMS: A 25 deposit must accompany all
orders—balance’ C.O.D. All shipments F.O.B.
Irvington waretouse. Orders under $10—$1.00
Handling Charge. Subject to prior sale.

Don't Dirlay . . . Order Today!
115 COIT STREET
Dept. RN-553

IRVINGTON 11, N. J.

USED RECORDING TAPE (PLASTIC BASE)

§1.99 for 7°—1200 foot
1.09 for 5”— 600 foot
.69 for 4”— 300 foot
.29 for 3”"— 150 foot

Plastic recls included with
all above sizes.

Money enheerfully refunded if you do

ot find this lupc eleanly erascd and as
pood a8 new. (If vou are skeptical amt
[} Missourl semd us 1 stam)s

aml we'll roll vou a samble.d

w i Mmpty pla;hc reels in boxes for casy
l.]Hl ng, 3 4°-22¢; $"-24c; 77-30c
ea. EMPTY BOXES 3 -3c; 4"-5¢; 5 .5c:
7°-10: ea.

We carry new reenrders, recorting blatiks. tape,
recorders, tc ut Inr;.e savings. PLEASE l\CIl:L)l_
al.“'i-l(.ll NT POSTAGE.
COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N. W., Washington 3. O.

HIGH SPEED WITHOUT

NERVOUS TENSION

REVEALING BOnh
shows how ‘‘era

oPerators develon hmh
specd and profielency.
lLearn code for Ama-
teur or Co mmerrlnl
Radlotclezraph

cenae. or improve ynur
sending and receiving

=L

L]
) with the Candier Sysiem which develops ra Jo!
@ dio-iclegraph experts and code champions. FREE .
CANDLER SYSTEM CO. Kk |

® Box 928, Dept. 2-E Oenver. tolo. BOO
l—..—..—.C—..—..—.'—..—..—.
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TV HIGH VOLTAGE
DETECTO PROBE

SAFE!! QUICK!!

TO INDICATE PRESENCE OR AB- /

SENSE DF HIGH VOLTAGE: Vlace /,

1 > end of DETECTO PROBE nean /

the plate lead (tp-eapi of rectitier

tube.  Fallure «f Lamp te light

indicztes Jack of fligch Voliage,

TO CHECK IF 41GH VOLT- ONLY

AGE SUPPLY 13 DPERAT.

ING PROPERLY: Touch

zlp end of DETEC T ¢
HIE to plate eon

l ‘tion  (top-cap} of

iectifier tube. If the TQ CHECK

Hlgl: Voltake s OPERATION

ply is operatin OF HORIZON.

proverly. a hot
sPark at

TAL AMPLIFI.
ER: I'lace Lang end

leasgt 1 of DIETECTO I'ROBE
Inng will ar plate end of horl
he re

put tube, If
Lamn #hts. the horizontai
anlm( i operaling prop
\ T0 CHECK OPERA-
TION DF HIGH VOLTAGE
TRANSFORMER: I'lace Lampend
of DETECTO IPRORE near plate of
he horizontal gutput tube, lamp
glow. Now place famp end of
Ri:IIE mear the plate of aectiticr tube
&h Voltage transtormer is oberating
correetly, the l.amp will now glev mare hrightly
ORDER DIRE(T FROM YOUR RADIO PARTS
JOBBER. If Ile -amnm supply you, semd Soe. eoin or
stamps. dbiec APNER HAHDWARE. INC.
Dept. AN-.S. 22 8 Secnnd Ave.. New York 29. N. Y.
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ULTRA=-LINEAR

Williamson
AMPLIFIER KIT

Featuring the
M:Il()F T0-300

Build the finest amplifier ever devel-
oped. Complete with all components,
punched chassis, and easy-to-follow
instructions. Get the full benefits of
Acrosound TO-300 performance as
shown by specifications listed below.

ONLY AT
RESCO . . .

$ 7450
ULTRA-LINEAR WILLIAMSON
; ACRO TO-300

THE WORLD’S
FINEST
AUDIO OUTPUT
TRANSFORMER

Only o few resisters ond condensers are in-

volved in converting to wltra-linear operation

— layout remains the same, Get more out of

your Williamson by giving it the specifications

listed below.

SPECIFICATIONS

® Response — 1 db. 2 eps. to 200 ke,

® 30 wotts of clean power within 1 db.
20 cps. to 30 ke.

® Less thon 19, IM ot 20 wotts.

® Squore wove tronsmission to 50 ke.

ACRO TO-300 ...... net $24.75
ACRO TO-310 ...... net $18.75

(TO-310 used to chonge over 6V6 omplificr

to ultro-lincor opcrotion)
Write for reprint of Ultra-linear

FREE > Operation of Williamson Amplifier

| and conversion information.

| J 10-300 [} T0-310 (Shipping wt.—7 1bs.) |
Amplifier Kit (Shipping wt.—25 Ibs.) 1

] Check or M.O. enclosed. Include postage. |
Nume . 0 l
Address 1
Zone . State ... 1

7th & Arch Streets, Phila. 6, Pa.
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of the detector toward whose frequen-
cy the carrvier is moving hegins to in-

| crease and the output of the other

begins to decrease, just as happened
with our photocells.

“I think you can take it from
there,” Mac hroke off. “This detector
responds to frequency change exactly
the way our twin photocells responded
to light change. The output of the
double-barrelled detector produces an
alternating voltage whose f[requency
is equal to the frequency with which
the carrier moves back and forth
across the center frequency. The am-
plitude of the audio voltage is directly
proportional to how far the carrier

| frequency is shifted back and forth.”

“Is that really the way an FM de-
tector works?"

“It is how it works, but the actual
methods used are different. There are
several different tyvpes of FM detec-
tors, but they all produce zero volt-
age when the carrier is at the center
of the FJM channel and increasing
voltages of opposite polarity as 1t
moves away from this center frequen-
cy in one direction or the other. The
actual methods used to accomplish
this end are not easy to explain with-
out going into phase, vectors, etc.; but
I doubt if vour Mr. Smith is inter-
ested in these technical details. le
doubtless will be satisfied if you can
show him how a frequency modula-
tion system can work.”

“Lots of FM detectors have limiters
ahead of them. How come?”

“It's pretty hard to design
FM detector—or anything else
works perfectly,” DMac
“Most of them tend to have some re-
sponse to wide changes in amplitude,
such as are produced by noise pulses.
The best way to keep these amplitude
surges from appearing in the detector
cutput is to keep them from reaching
its input. Limiter stages do just that.
They are designed to pass only a cer-
tain amplitude of signal, no matter
how large a signal is presented to
them. As a result, the signal they
deliver is uniform in amplitude, with
all the surges pruned off. The im-
portant {requency deviation. of course,
is unchanged; so our FM detector can
do a good job of translating these
frequency changes into audio voltages
without having to contend with dis-
turbing changes in amplitude, too.”

Barney snapped shut the notebook
in which he had been scribbling while
Mac talked, and a gleeful grin spread
across his freckled face. “Boy, am I
going to give Mr. Smith the works
tonight!” he exclaimed in happy antic-
ipation.

an
that

GERMAN EXHIBIT

HE postponced German Radio and Tele-

vision Eahibition has now been re-
scheduled for August 29th through Sep-
tember Gth at the Dusseldorf Exhibition
grounds,

The Exhibit was postponed last vear
when the indnsiry was unable to com-
plete the requisite lelevision circuits to
enable programming for demonstrating

the TY receivers. 30—
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WANTED!!

In order to supply government and indus-
trial requirements, we are paying top dellar
for all types of radio and electronic surplus.
We specialize in test equipment and com-
plete radios, such as:

APA, APN, APQ, APR, APS, APT,

ARB, ARC, ARN, ART, ATC, BC,

DY, I, 1E, LM, MG, PE. PU, SCR,

TCS, TN, TS, and many others.
WE ESPECIALLY NEED: APAIQ, APN9,
APR4, APS4, ARCI, ARC3, ARTI3, ATC,
BC221, BC342, BC348, BCSII, BC721,
DY12, DY17, 1100, LMI0 to LMI8, MG | 49F,
MGI149H, PUI4, R5/ARN7, R5A/ARN7,
SCR7I18C, TCS, TNI6, TNI7, TNI8, TNI9,
TN54, TS3, TSI3/AP, T533, TS35 TS45,
7575, TS76, TS102, TS147/UP, TSI48/UP,
TS173, TSI74, TS175, T5250, TS251, TS323,
(ICT, IF, 1G, 5CT, 5DG, 5F, 5G, éDG,
6G 115V. 60 c.p.s. Selsyns), and all types
of Hewlett Packard, General Radio Co.,
Measurements Corp., Boonton Radio, Fer-
ris, Leeds & Northrup, and other ftest
equipment.

Please state accurate description, con-
dition, and your lowest price. Explain
modifications, if any. We pay freight
charges.

PURCHASING AGENTS, ENGINEERS,
EXPORTERS, INDUSTRIAL BUYERS, DEAL-
ERS, AND INDIVIDUALS, Please send us
your requirements.

WRITE FOR OUR LATEST SURPLUS CATALOG

PHOTOCON SALES

117 N. Foothill Blvd. SYcamore 2-4131
Pasadena 8, California RYan 16751

explained. |

St [Cven

* * NEWS * x

CHIMNEY
CORNER GUARD

Box of Six....49¢

An exclusive South River device for pro-
tecting, strengthening, end safeguarding
chimney and strapping. Prevents chipping
of chimney. Permits unifarm tightening of
banding. Safeguards mounting equipment.
South River Antenna Mounting Accessaries
are carried by every leading TV Parts
Jobber from coast to const.

Write for your copy of our new 1953
catalog.

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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Gas tubes and audio type amplifiers
are involved here, as well as Rochelle
salts and magnetostrictive transduc-
ers. However, receciving tyvpe tubes,
and spare vibrators and fuses are the
most frequently required service items.

The depth finder is an example of
the breathtaking growth of small-boat
marine clectronics. A surprising num-
ber of private pleasure craft are in-
stalling them, but one of their most
outstanding applications is with fish-
ing fleets. Schools of fish show up on
a depth indicator, and there is no need
to dwell on what this means to a
commercial fisherman. The fishermen
also find fog a condition of their work
a large part of the time and their
electronic instruments are worth their
weight in gold if they get the catch
to market promptl;

There is nothing to the installation
or maintenance of the abhove that the
able-bodied and conscientious worker
cannot creditably handle. Instruction
books furnished with all new ecquip-
ment specify in suflicient detail any
special requirements of that equip-
ment. Perhaps the most important
single requirement is that power feecd
wiring he heavy enough so the volt-
age drop in the line never goes above
a few per-cent. This information is
usually given tabularly in instruction
books for different distances to the
vessel's batteries. The heavy wire re-
quired (No. 6 and larger) can be ob-
tained from auto supply houses.

Next to warrant careful treatment
is the telephone antenna and ground
systen1. Insulation must be very good,
impervious to water and dirt, and the
mechanical structure must be corro-
sion-proof and capable of riding out
any weather the boat will (loat in.
Most radiotelephone manufacturers
also supply antennas designed for
their gear. Lead-ins must get out in
the open, fast; and not meander
through the boat. Ground connections
must be heavy and direct.

Engines will require standard treat-
ment for radio noise suppression if
reception is expected with the bhoat
underway.

Then, the worker must cultivate
neatness in routing wires, drilling
holes, and making connections. The
man who has just shelled out $49,000
for some gleaming ark will be very
glum with anvone who chops up or
scratches his treasure. Study the con-
struction of every tvpe of boat that
comes along, so the most favorable
placement of equipment and its wir-
ing will come almost instinctively.
And wear rubber soled shoes on var-
nished decks. The owner may feel
more concern over that varnish than
over his wife!

What is in it. for all of this effort?
Expect a markup of from 25% to 35%
on new equipment. This may not
sound like much, but the price of just
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There's Cash Afloat ‘ ,
(Continued from page 37) |
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e <= Berlant Associates

Built for the

§ BROADCASTER

Here at last is ¢ magnetic tape recorder
specifically designed to meet all the re-
quirements of breadcast, recording and in-
dustrial engineer«—the Concertone NWR-1.

The Concertone NWR-1 incorporates ad-
vances in enginering and performance
found in no other tape recorder: Automatic
brake system needs no adjustment. Direct
drive from dual speed hysteresis synchron-
ous motor - Acccmmodates up to 5 heads

Suitable for rack panel instaliation or
portable cases - May be serviced during
operation + Full pishbutton remote control

Accepts up to NAB size reels without
adapters - Metering of input, output and
bias levels.

D, it IRk
Write for 3ulletin 301
Manufactured by

S S S S

Set Your Own Pace with This Practical Program!

Get in on the ground floor of this fast-growing fleld. Train
now 1o earh In on the opportunities that are yours |
UIF-TV SERVICING with proven, practical T.C.1. train-
ing llere is non-mathematical training that's complete
down-to-cases up-to-the-minute. flere is train
ing yon take in your spare time, withont leaving your
present joh! Think of it—in your own home you learn T!
sel conversion, msieér antenna installation. the latest in
UNH =TV, noney-making short ents and mueh e. You
learn to troihle-shoot, tes) and repair TV sets the only
practieal way-—by actually doing this work vourself!

HERE'S HOW YOU LEARN BY DOING!

You get the esperlence yon need by working on |
sereen. madern 'V receiver that’s glven to vou with the
course amd is yours to keep. As an optional teatire Yot
get two weeks of fleld experience on serviee 11

on the repair heneh with one of Chicago's largest in Ie|wr d
ent I'V servicing orzanlzntions.  You profit from the e
perience ancd know-how of men tn the fleld. Not throng
hoolis alone but by actuually doing the work yourself. you
get the knowledge vou need to gualify for oppertunities
i DIETY SERVICING ! Age

= 4917 W. Jeffersan Bivd., Los Angeles 16, Calif.

LINE YOURSELF
NS YOUu BEST!

THESE MEN

A
SArT.CLTR
4 your
npye almost comp ‘f\iie been

U
course POTY sets since a\lr“‘)st

+Thanks to you L e, o
ed to take 122

t:‘;\}rsf\ow {ake bl{b tt:wwn;;h

atestocomple et LK,

| tike the easy & d\{ 'm very

o o e, “ VETERANS e mme e e e e S e e ————— e ——
is no barrier. Many T.C.L. C.t, is approved r 1
tudents are over 40! Mail § fos G, traming I TELEVISION COMMUNICATIONS INST. l
Coupon for tull faets. FREE under Public Law 205 W. Wicker Dr., Dept. 1-AK, Chicago 6, VI
Catalog and S\\IPI E LES 550. Check Cou- l YES! Rush full facts on UHF.TV training.  In- I
S pon. elude FREL Catplng and Samnle l.esson. 1 am
SON. et NOW hot oblizatd. Salesmah will not call. 1
) 0 Veterans l
TELEV'S'ON MAIL "ow Name .........c. Cheek here i
ommunications i
Cammmanloations: tncfirute FOR EREE AQUFOsS - nnenienins i
205 W. Wacker Dr., I
Cly . Zone State
Dept. 1-AK, Chicago &, III. BOOKLET ;l BREGINN TRE: Cheek here for Inform on I
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20-20
PLUS!
S-256-Q
Output
Transformer

+1 db 10-100,000 cps
40 watts 30—40,000 cps

10 watts at 10 cps
20 watts at 15 cps

Insertion loss

0.4 db

Sec: 16, 12, 8, 4, 20

May be operated between
halved or doubled
impedances

Write
today
for the
new
1953
Peerless

Now in Stock Catalog

€?) PEERLESS

Electrical Products
A DIVISION OF A]_TEE
‘EorTET.

9356 Santa Monica Bivd., Beverty Hills, Calif.
161 Sixth Avenue, New York 13, New York
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will come to around $475 to which the
installation fee (usually $50 or more)
is added. Sales like these are worth
spending a few days on! Service
charges in general should run around
$5 per hour, depending on locality; or
about one dollar more than TV serv-
ice since a higher degree of responsi-
bility and government licensing are
required.

The names of the mwore prominent
marine radioc manufacturers can be
found in such periodicals as “Yacht-
ing” and “Motorboating,” and coop-
eration can bhe expected from the
manufacturers in setting up any ven-
ture that holds promise of expanding
their market. Some of them have even
made a practice of shipping equip-
ment on consignment.

The impetus given eclectronics by
television and government needs has
sent developments ahead at rocket
speed. To keep up with most applica-
tions of the art, complex facilities and
extremely specialized training are ab-
solutely necessary. The amateur who
would like to turn professional, or the
small operator looking for a business
opportunity is therefore often reluc-
tant {(and in some cases unable) to
plunge into the maelstrom of general
radio and TV servicing. But here is
one field in radio, and it may be the
last, where a profitable career can
stilt be built without the backing of
Fort Knox.

If the idea of attempting to start
“cold” in the field is not too appeal-
ing, opportunity exists in several mari-
time centers-—such as northern sea-
coast cities in the summer, and Flor-
ida and Gulf of Mexico ports in the
winter-—for you to break in on the
job, working for somcbody already
established. The most popular man
on many waterfronts is the radiotele-
phone specialist, and the clamor for
him is such that it is not at all un-
common, when you step foot on the
dock, to hear the call echoing through
the f{lect moored alongside: ‘“Here
comes the radioman!”

There's loot in those boats—and
these days it doesn’t take a Black-
beard to get it! 30

This yachiswoman is familiarizing herself
with a new direction finder by comparing
the null line of radio bearings with the
line of sight. Servicing such equipment
involves no unique techniques. This unit
covers the broadcast and shorl-wave

bands as well as the radio beacon band.
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Sine-Wave Clipper
(Continued from page 51)

wave generator is connected to the
input terminals of the instrument.
The set-up used is shown in Fig. 6.

Turn on all the equipment, allow
sufficient time for ‘““warm-up” of the
scope and generator, then adjust the
scope controls until three or four cy-
cles of the signal can be easily ob-
served. The frequency is not too im-
portant, and the generator may be set
to deliver a sine wave from 30 to
30.000 cps.

Gradually turn “up” the amplitude
or output control of the sine-wave
generator. The output signal should
first appear as shown in Fig. 4D, then
the pulse peak should flatten, as the
signal level is increased, until a pat-
tern similar to those shown in Figs.
4A, B, and C is obtained. The output
of the sine-wave generator should be
between 3 and 5 volts when the proper
pattern is obtained.

If too much signal is applied, a pat-
tern similar to the one shown in Fig.
4E will be obtained. Under these con-
ditions there is some danger of dam-
aging the transistor.

After the output signal level of the
sine-wave generator has been set, the
frequency of the generator should be
varied and “spot checks” made at dif-
ferent (frequencies over the audio
range. The scope should be readjusted
at each point as may be necessary to
obtain a complete and steadv pattern
of two or three cycles.

In a few instances, it may be found
that the output of the sine-wave gen-
erator varies sufficiently to require
readjustment of its amplitude control
to insure complete “clipping” at some
frequencies. In such a case, an effort
should be made to select a signal level
that will insure a good rectangular
output signal from the clipper at any
frequency, hut without distortion at
any point (as shown in Fig. 4E). If such
a setting of the amplitude control can
be found, it will save considerable
time when a series of tests is to be
made at different frequencies.

Applications: There are three major
applications of the output signal ob-
tained from the sine-wave clipper. It
may be used for gain measurements,
for rapidly checking frequencv and
transient response characteristies of
an amplifiet, or as a source of pulse
signals. Let us discuss each applica-
tion separately.

Guin measurements: When proper
clipping oceurs, the output signal level
of the sine-wave clipper remains con-
stant, irrespective of minor variations
in the input signal level. Because of
this, the output signal is ideally suited
for gain measurements at ifferent
frequeticies.

The basic instrument set-up illus-
trated in Fig. 3 may be employed. The
scope is first used to check the out-
put from the sine-wave clipper so that
the sine-wave generator can be ad-
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justed to supply sufficient signal for
proper clipping. Once this is done, the
output control of the sine-wave clip-
per (R., Fig. 2) is adjusted to deliver
the desired input signal to the ampli-
fier.

The input signal amplitude to the
amplifier will now remain constant at
the predetermined level, even if the
frequency of the sine-wave gencra-
tor is changed (provided, of course,
that the signal supplied to the sine-
wave clipper by the generator does
not drop so low as to prevent proper
clipping action. Should this occur,
however. it is readily spotted as a
change in the waveform of the signal
observed on the scope).

Gain measurementis now become
merely a matter of determining the
output signal level. Since the input
signal is of known amplitude and un-
varying, actual gain is a matter of
simple calculation.

Frequency and transient response
checks: The rectangular wave signal
obtained from the sine-wave clipper
may be used in a fashion similar to
square waves for rapidly checking the
over-all frequency response of an am-
plifier, attenuator, or filter network
(see “Wide Frequency Range Square-
Wave Clipper.,” March, 1950, Rapio &
TELEVISION NEWS.)

The high frequency response of a
circuit or network is determined by
applving a high frequency rectangular
wave to its input and observing the
output signal waveshape on the screen
of an oscilloscope. Poor high frequen-
cy response \will cause excessive
rounding at the peak of the “leading
edge” of the sharper rectangular pulse
(see Fig. 7). Poor transient response
or “ringing” will cause a signal over-
shoot at this point.

A low frequency signal is used to
check the low frequency response of
the circuit, but, in this case, the
broader “flat top” (again, refer to Fig.
7) is observed. Excessive “tilting” of
the flat top indicates phase shift at
lower frequencies.

When using the rectangular wave in
checking a circuit’s response, it must
be remembered that the rectagular
wave's narrow pulse is representative
of a square wave of somewhat higher
frequency than the actual repetition
rate of the signal.

In a similar fashion. the wider por-
tion of the signal is representative of
a square wave of somewhat lower fre-
quency.

Fig. 7. Poor high frequency response causes
rounding at the peak of “leading edge.”

LEADING
EDGE

FLAT
ToP
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If an analysis of the signal wave-
shapes is qualified with these facts in
mind, then the techniques of square-
wave testing may be applied directly
to the use of rectangular waves in
circuit analysis.

Pulse signal source: Since a pulse is
bastcally a rectangular waveform, the
output of the sine-wave clipper may
be used in the same fashion as the
signal obtained from a pulse genera-
tor. If narrower pulses are desired,
an RC or RL dilferentiation network
may be used after the clipper.

Conclusion

The sine-wave clipper circuit de-
scribed, although designed for a spe-
cific application, is basically nothing
more than an overdriven transistor
amplifier, operated without bias. Be-
cause of this, the basic circuit given
should offer the experimenter ample
opportunity to become familiar with
the operation of the basic resistance-
coupled transistor amplifier.

However, those experimenters who
have not previously worked with tran-
sistor circuits should exercise reason-
able care when experimenting with
modifications of the basic circuit
given. Be sure the maximum ratings
of the transistor are not exceeded.
Transistors are both relatively expen-
sive and easily damaged.

=30

Photocell Relay
(Continued from page 65) [

source may be arranged to fall across
a doorway so that anyone entering the
room interrupts the light beam. This,
in turn, may cause a chime, doorbell,
or buzzer to sound. Such an arrange-
ment is particularly useful for small
stores, small oflices, ete.

Door Opener: The photocell rclay
may be arranged in a garage so that
light striking the unit from an auto's
headlights acts to operate a door-
opening motor. In this application,
the long tube (see Fig. 3) should be
used to prevent operation due to ex-
traneous light from passing cars,
street lamps, ete.

Counter: A light source may be ar-
rangerd to fall across a hall or area-
way so that anyone passing interrupts
the light heam. An electromechan-
ical counter can be used to keep a
record of the number of persons pass-
ing a given spot in a day or for any
other period of time,

Light Switch: The photocell relay
may be arranged so that daylight falls
on it, and connected so that when the
light level falls, due to clouds or the
approach of evening, room lights are
automatically switched on.

Smoke Alarm: If the light source
and photocell relay are arranged
across the top of a room. smoke from
a heginning fire will interrupt the
beam and operate the unit. An alarm
signal could be sounded if such an
arrangement seems desirable.

- m-
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BAKE - X) 12aU6 .48
6aLS a1 | 12au7 's6
6AV6 .a3 12AVSE .52
6AX 4 59 12AX 4 .59
6BAG 8 | 12az7 34
6BCS 58 .4
68C7 a6 12RE6 2y IR
GBEG aB | 1257 52
88G6 121 125k7 ‘4%
G6BHE 62 12S5L7 -57
6Bl £3 2sn7 54
6BKY? a6 12507 ‘42
6BQ6 76 14AF7 .59
saq? 8c | 1978 78
6CBE 48 | 258Q6 77 ®
6CD6 79 25wW4 48
6F6 49 25L6 .48
G:(Fé H 2s5Z6 42
6LECA .89 3207 .91 w
SLEC ‘83 | 35IS 33
65A7 52 asLe 48
65G7 a9 50L6 a8
BSK7 49 | 80 . 38 ’
50/ 7 100/ ‘ )
Asst.\nd /0 Asst. o B»
"

COrtlandt 7-0086
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Here’s how to
SAVE MONEY ON
INSTRUMENTS!

. . . how to do faster, better test-
ing with fewer instruments

. . . how to increase the usefulness
of your present instruments

. . . how to choose the right instru-
ment for each job
. . - how to under-

stand instrument op-
erating principles

. how to evalu-
ate instrument read-
ings and put them to
practical use

BASIC
ELECTRONIC TEST
INSTRUMENTS

By RUFUS P. TURNER
254 pages, 171 illus., Price $4.00

The Instrument

Book Written Especially for

e SERVICEMEN » AMATEURS
* EXPERIMENTERS

JIIERE'S a brand new book that can save You
money onb instruments and lelp you use your
present inatruments lots more efficiently!

Over 60 instruments—from the most modern TV
pattern Eenerators 1o specini-purnose bridges—are
eanrefully described. Their uses are fully explained
and vuluahle work-saving short cuts outlined.

Included #ire complete letails on simble meters
for current and voltage: ohmmeters and V-0-M's:
V-T voltmeters: power meters:
eapncitor checkers: inductince checkers: special-pur-
pose hridge oscilloscopes  (this material nlone is
worth the entire price of 1he book 1o husy zervice-
men!): r-f test oscillutors and signal generators:
audio tesdt oxcillators: radio frequenty and audio
lreq_uenev mCAsUPINE devicea: audio-amplifier testing
devices: r-f signal tracers and tube testers.

Among other things. BASIC ELECTRIC TEST IN-
STRUMENTS is o comblete training course in the
lntest instruments including grid-dip oseillitors. TV
sweep and marker Eenerators: TV linearity patiern
Fetlerators. square-wave generntors. distortion metérs
uml other:

impedance meters:

SEE WHAT IT CAN DO!

You nre shown new uses for VOM's, “scopes. signnl
senerators amd other old stondbys.  You learn how
easy it is to extend the range of muny old instru
ments: how power drain asurements can be used
for fast TV troubleshooting: how a useful ntid ac-
curate hridge cat he huilt from a comhinntion of
familinr general-purpose instruments: how to calcus
late shunts and mnllinl’ora‘ how 1o measure r-f im-
pedance with a simple T- ne\worl. how to measure
induetance and enpaeltance with a zrld-cl.;u oscillator
and scores of other money-saving *'tric

Just off the Pross! ltend BASIC KLE (‘TI ONIC TEST
INSTRUMENTS for 10 days at our risk!

10-DAY FREE EXAMINATION

-

l RN-S3, Rinchart Books, Inc
Technlcal Blvision, |

. 232 Madisen Ave., New York 16, N. V. .

Turner's BASIC ELECTRONIC TEST IN-

l STI(U\II NTS for 10.day FREE EXAMINATION. 1 ] .
decide to keep 1wk, | will then remh $:3.00 pl
postame.  Otherwise 1 will return book posipatd

. prompily aml owe VO nothing. l

l Name .

l Adbiress .

l Chy. Zone. Siate :

' Employer's Name and Address. .......... .

' QUTSIOE U.S.A.—Price $4.50, cagh only. Muney ]
back if book is returnied ponpud in 10 day

166

Parts Show Exhibitors

(Continued from page 32)

Penn Television Producis
Pentron Corporation
Perma-Power Co.

Permo, Inc.

Permoflux Corporation

Philmore Manufacturing Co.. Inc.
Phoenix Electronics, Inc.
Pickering & Company. Inc.

Pilot Radio Corporation

Potter & Brumfield

Precise Development Corporation
Precision Apparatus Co.. Inc.
Premier Metal Products Co.
Presto Recording Corporation
Pyramid Electric Co.

Quam-Nichols Co.

Racon Electric Company
Radelco Manufacturing Co.
Radiart Corporation

Radio City Products Co.. Inc.
Radio Corporation of America
Radio Craftsmen. Inc.
*Radio-Electronics

Radic Merchandise Sales, Inc.
Radic Receptor Co.. Inc.

| *RADIO & TELEVISION NEWS

*RADIO-ELECTRONIC ENGINEERING

| *Radio & Television Weekly

I

*Radio & TV Journal

Radion Corporation

Ram Electronics, Inc.
Rauland-Borg Corporation
Rauland Corporation
Raytheon Manufacturing Co.
Recoton Corporation

Reeves Soundcraft Corporation
Rego Insulated Wire Co.
Rek-O-Kut Co.

John F. Rider Publisher. Inc.
River Edge Industries
Rockbar Cerporation

Rohn Manufacturing Co.

Rytel Electronics Manufacturing Co.

Howard W. Sams & Co., Inc.
San Fernande Electric Mig. Co.
Sangamo Electric Co.

Walter L. Schott Co.

*Service Magazine

*Service Management

Shure Brothers

Simpson Electric Co.

Mark Simpson Manufacturing Co..
Herman H. Smith, Inc.

Snyder Manulacturing Co.

Sola Electric Co.

Senar Radic Corp.

Sonic Industries

South River Metal Products Co., Inc.
Spirling Products Ce.. Inc.

Sprague Products Co.

Standard Ceil Preducts Co., Inc.
Standard Electrical Products Ceo.
Standard Transformer Corporation
Stephens Manulacturing Cerporation
Stevens Walden, Inc.
Stromberg-Carlson Co.

Sutton Electronic Company. Inc.
‘Sutton Publishing Co.

Switchcraft, Inc.

Sylvania Electric Products Inc.

Ine.

Talk-A-Phone Co.

Tech-Master Products Co.

Technical Appliance Corporation
Tele-Ex-Pand Prods. Sales Corp.
Tele-Matic Industries, Inc.

Telrex. Inc.

Tenna-Trailer Co.

Themas Electronics, Inc.
Thordarson-Meissner Division

Triad Transformer Manufacturing Co.

www americanradiohistorv. com

WANTED!

CASH REWARD

For ART-13
XTAL CALIBRATORS

Also need ART:13 Xmitters (or any

parts or spares), BC-348 Q and R,
BC-788C, 1-152C. R5/ARN-7, APN.9,
DY-17.

IF IN YOUR POSSESSION
PLEASE NOTIFY US IMMEDIATELY!

V & H RADIO & ELEGTRONICS

2033 W. Venice Blvd.. Los Angeles 6, Calif.
[ Phone Cotlect: REpublic 3-1127 o

TRAIN FOR A SUPERVISORY POSITION IN

ELECTRONICS

Thoreugh 2-year course covers electrical circuits
and machinery, basic electronics and industrial
ctronics. Franklin Te cal Institute graduates
are in demand as junior engincers for research
and test work, sales engineering, sup ory work
on nrod.:'mn lines and dra .mg room design
work, Other engineering and echnic ourse
Coed. Day, evening. 45th year. Write 1or :afalcg
FRANKLIN TECHNICAL INSTITUTE

46 Berkeley Street Boston 16, Mass.

FA kAR KA ARA A AR R AR KKk A A AR
Hi-FI WILLIAMSON TYPE
AMPLIFIER KIT

>

Using STANCOR transformers. Lasy-

to-ussemhle amplifier kit. Comes with sche-
matic and instructlon sheet based on famous

Williamson eirenit. Frequeticy responsce 1 b,

fram 20-50.000 Ke. at 8 watis. Intermodulation

dis lsornon is only 3

t (] utput. To-

:‘nl I(x’:\\v:r‘no:ncol lllsloﬂlgn SPEC|AL

nt 10010 cycles is nou- :

ewm!enl\. helow 10 watt :'::?(” $44 95
{5 .

posegans Less Tubes

WITH CBS 2—GL8o7 TOTAL

HYTRON TUBES 2—6SN7GT PRICE

1—5U46G $52.75

IRISH PLASTIC RECORDING TAPE
\ BRAND NEW! NOT SURPLUS. This
" First Grade recording tabe is V4 in.

wiile. Frequency response: 50 to
®.000 cy Plastic reel included

q / with each
/600 FT. Sl 35
e —

For Your HI-Fidelity Requircments
Visit Our New Sound Studie

All orders F.Q. Los Angeles. Minimum order
$5.00. 25°%p dnnosn required with order.

OLYMPIC-KASSLER
Dept. O.E.5., 7636 Sonta Monico Blvd.
Los Angeles 46, Calif.

*****'k**********i********"’
RADIO & TELEVISION NEWS

1,200 FT. $2.10

********t**t***t**t******k*********t**t**t**t**
44;4444*44;444;4;4*44444¥¥¥4¥4;44444;;444#*444
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Tricraft Products Co,

Trimm. Inc.

Trio Manufacturing Co.

Triplett Electrical Instrument Co.
Tung-So!l Electric. Inc.

Turner Co,

TV Products Co.

Ungar Electric Tools. Inc.
United Catalog Publishers. Inc.
United Transformer Co.
University Loudspeakers. Inc.
Utah Radio Products Co.. Inc.

Vaco Products Co.

Van Cleef Bros.. Inc.

Vidaire Electronics Mig. Co.

Video Accessory Manufacturing Ce.
V-M Corporation

Waldom Electronics. Inc.

P. Wall Co.

Ward Leonard Electric Ce.

Ward Products Corporation
Webster-Chicago Corporation
Webster Electric Co.

Weller Electric Corporation

Wells & Winegard

Wen Products. Inc.

‘Westinghouse Electric Corporation
Weston Electrical Instrument Corporation
Wilcox-Gay Corporation
Wincharger Corporation

Xcelite, Incorporated

‘Trade Papers

OREGON HAM MEET

HE 1933 Oregon Amatenr Radio As-

ociation (.AR.A)) Convention will
be held in Salem’s Marion Hotel May 23
and 24,

A full progeam of entertainment is
being planned for visiting amatenes, in-
chuding lectures by eminent anthorities,
contests, equipiment displavs, awap and
shop room, ete. The prize list is headed
by a Johnson Viking Il wired and ready
to operate ad includes dozens of vselul
Hens.

Hegiztration fees are 87.00 for gen-
nd advanced clags amaenes: $5.00
viee elass hams; and $3.00 for
non-licensed guest-.  Advanced registra-
tion is now underway.

Reservations and requesta for addi-
tional information shonld be sent to
James W. Simmons, WIRKVV, 1790 N,
24th Si., Sadem, Ovegon. 36

PHOTO CREDITS

Page Credit
-Harvey Radio Co., Ine.
40 (top left & center), 54 (Fig. 1),

55 (Fig. 2) . Radio Corp. of America
40 (top right), 41. ... .. .. Polytech-

nic Research and Development Co.
i Electro-Voice, Inc.
... Irving Greene
63.......... JFD Manufacturing Co.
67, 68, 69 (Figs. 3 & 1), 70 (Fig. ¢)

Allen B, Du Mont Laboratories, Inc.

GARRARD
RECORD CHANGER

\\

AMPLIFIER

hicalo
at the € ic Parls Show

rad ililton Hoi el.
i pe
May 18 to 21 inel tlsr
Dales: el
pition Booll’ |
Exmhmof: Ic):ns- No. 63¢ A—()-H)A
y Re ;

KT66 TUBES
R-J SPEAKER
ENCLOSURES

place: €O

D;;pld

GARRARD
STYLUS
PRESSURE

GAUGE

WHARFEDALE
LOUDSPEAKERS

{F YOU CANNOT ATTEND THE CHICAGO ELECTRONIC PARTS SHOW, PLEASE

Send for literature to Dept. RS, BRITISH INDUSTRIES CORP., 164 DIANE STREET, NEW YORK 13, N. Y.

Now avadlable for Immediate Delivery
NEW AMAZING OSCILLOSCOPE & pReCISE

Accept no hsatitute for ‘his lates PRECISE Original—No
other ‘“scope” ean compare with this new test inastrument he-
enuse:—I'recise s No Siyrplus—only the finest combonent

in our precision engineered| products. Precize offers an iron

clad gunranty with every purchase. Precise also offers YOl an

instructively iilustrated. 3 ¢dlor, sten-by-step construction book
—ilhe most comprehensive in the market today!

HERE ARE A FEW OF THE MANY PRECISE
FEATURES IN TFE NEW OSCILLOSCOPE

¢ True electronlc swdep magnitier o Astigmatism ¢on-
trol ® Push-Pull vertical from input thru output: Push-
pull horizontal & (Intornal blanking and Z modulation
with blanking amplifiess ® Driven and non.driven sweep
® Over SMC flat resPcnse:DC ampllfiers @ Cathode fol-
lower input on vertical and horizontal ® Internal cali-
hrator ® Horizontal aad vertical stepping attenuator @
New 7’ tube to Preclie specifications ® Mighest sensi-

tivity avallable 'aside from finest laboratery scopes

THE PRECISE MODEL 300 SCOPE FEATURES:

Verticil sedsitivity of 10 mv. r.m mn.
® I’hasing ontrol & Inteusity madulaiion

300 KIT 394.95

elling nrice:

PRECISE Model 630 RF-AF-TY Generator
Check All These Features

Faetory assembiecd pre-tuned RF hewl.® Funda-
mentals through 110 me. Audio: 20-20.000
creles, arinbhle  percent modulation, cathode
fullower oulput stepping attenuator, external
modulation. sheech amplifier, erystal marker.
Reuehes 330 me. on harmonics.
Kit Model 630K—Dir. Net. . . .ea. $33.95
Kit Model 630KA*—DIr. Net. . . ea. 338.95
Factory wired Model 630—=DIr. Net. ea. 53.95

Iy

SEND FOR CATALOG LISTING

6L N TN VoW = P = Jege S s Radio Tetuan 1953 PIRECISE INSTRUMENTS
128....... General Electric Company 3211-13 Washington Street

) Jamajca Plain 30, Mass.
MGY. 1953 147

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

INDEX OF AIDVI',IITIQFIIS. MAY, I!I.n.l ‘

|
\irex Radio Corporation. . ....... Muclnnes, Norman R, .. ... ... & @a. 130 |
AMlied Rudio Corporation., . l MaeMillen Campany .. ... ... 0w oo |
Allird Rudin P e el S I Medice Rudio Company . . ’E, Hu
Almo Radio Company + ia MeGrow-Hill Book Com 1
Altee Lansing Corporat . S L1 Mclntesh Enginecring L 105
Awmreriean P’hen Cnrpumtmn .3 L. R Mullory & Company, I*, ILh cover |
Ju s TI FI E s Anerienn Televigion & Haadio (ornpunf L1l A Television & i D
| Amperite Company, Ine.. . ... .. .. BT L, itan Sapply ... ... R 1
Awmplitler Corporation of Americn. .. ... 21 i MIg, Company. . .....oooae. - . 81
| Argos Produets Campany, Ine.. .. .. .. .- 131 Miles Heproducer Unmpany .. — ]Ziif
TH E c lA I M ‘ Arkay Kadio Kite, Ine. ... ... ... o - ] Milwankes >chool of l,m.',lnwnlu. v .G
LI Arrow Eleetronies . ... ... NLA parent's, 4 Mosley Electronic .. ... al oA
| Arrow Sales Mose Electronies ... ... i

-
elric Producs.

{ectronies of € levelund .
adio Instifute. oo oo e
vaols

Asco mpund Corporn
Ashe tandio Co., Wal
AMlng =ound Corpor:
Andak Company, Inc. .

Nutional E
Nittionud ¥
Nutional I
Nationnd

VSudel & Comppny, Theo. . National Tede ‘plopvigion Serern Company . 108
Burbey Compmony, Geoo. .o Newarh etrie Comppny g1
Belden Mg, Compuny s Newurk Sarplos Muterials . 155
Bell Telephone Labs., Jue.. . Neweomb Andio Prodoets € 111
; Bel Teleph l.nlvs:' Tmd. .. Ohmite MIg. Compuny o Il_'-
Berlant Nase 4 Olson Rudio Warchonse. .. ... ... .. 107
Brank b dn Olvmpic-Rassler ..o b AA e [
¥ 2 Buehan Company, K. Yy & sons, B, W 150
Burroughs tialio B ol ( xr?\rlL II‘I<;<rl r;lnu 'y =5 : l!::
ot 3 . Pen slectro B
p 4 Ll S ldg (um]vuuy =g Pers Boiler & Burner \ll‘,. (umpnu\ 12
"ﬁ tumaradio o . Peria Power 11
N ~ . b i .
‘ﬁf o - C: |.A\|:",‘1'rl:‘.(( . natiehl Chel
& > pitol Radio Kngineering i Inhu '\( ';'I“":" faR T .
3= - Centralub, Ine, . Bihut 1 i i & bl E
| < Chumpion Bronze Powder. . K l' ": ‘_’““' \" en WS TSy
Channed Master Corporation . ekq ""L o L""IIMII'. NG =i'p
J (I.lllun Rudio ..

tnte of Hudio Klectronies. 119

(ollm-‘ Audio Products

/ Columbpia Eleetronic Sales
LS riggionl Electro

inunicn “

Rudlio Tnhe (.ull.urun.'
Hall, Ine.
ve Electronics Clllllllll[n‘

Prenti
Progres

B ; :
| rord Ka Pyrivtnid  Electric Compary .
Covie hlectrieal school. Quictrole Company . :
Crest Laboratories, e, o :-‘ ‘\‘ llll~lhll‘lll;:l~"“l:‘u~ ...... |
. = b s LWL Elvetronies. ...
::;.::.‘:,r‘i:::l?i‘:r;::ll:::l;:‘ lilcess l..ulmrt Corporntion -

Products lll(', 2 "
1

hllllun .\ neers, Ltd.

gh, Ine.

Electronies lustitute, In,
Flectromric Instrument (mn]v.mv. e, .30, 132

kElec lmuu Menstremrnts (unmru(hm iy

nlty Supply Compuny . . 161

‘Training \ds n
el Tube Compnny A 2
wlad Curporation

| hean Mg, Compary
| 104 ey . g : t - 4
.0N Nitles A LE 1
THE e Corporition o [FUN Pub. Ine., dohn F. o, I
Kapey ulacturing (um[nun Inc. 129 It Books. ... .. .. 130, 160, 462, 1
i Iadio Sul . . 83 toek Bar 1
HIGH'GA'N | |::|';-r“;.:-|iul |I|Ir:'ru|s(~|, 106Gy = oop - & JI I':! Rams & ("'“l’""‘- Ine.. 1o 4L R, II:”
Fisher Rudio i a ol 8 LS Nungimao KElretrie Compuny " - 2
Frankli T Y He. i
VHF'UHF ANTENNA 1 I-'u-lttoltll‘lll\iﬂou Comi . - H'l’ Xehott (olnp.mv Wauller l.. 21
1 ¢ N Radin = s - T Seotd, WL 131
EVER BUILT. (_: ‘\ l‘i W 1 Hl' I’""} |‘l '"““"" ot e Sl mervice lllllrlllll?llli (nlnuun\ 1% |
1 ‘| Eler “::,,mr:" PGS, . i T \uulhl Rive I’A‘|l'|ll| Products ¢ umpuu\ IG:I
H L . 2 . ey o> sopruyherry 3
The Far-Reac,"ng KaY'Townes rand =ales Corpor wlion . g e s I!iu st Burn R b
- =tundinrd 125
. Standard (R

BJU-1 |

| -lmlllu-url K.

K.
Original, Revolutionary Design Greenlee Tanl Compa

Green Tele Radio

FIXED IA‘IPEDA NCE* Hallicraftrrs (_umpu;n'
Point System Provides AN-Chan- [l 3

Steve-Kl
Btephun Sales (urpurnlmu 3
Stevens Wulden Ine. 40 .
<un Kadia & Wushington, 15 €.
Superior Instrument

~
H

Master Products Compuiny

> 3 i 4 | TR E T T A 142 Frinted Eleetronies
nel, nglz-Gam. Reception With a et e I ':’ :
Single Transmission Line! | et iudiy iy’

Hyiron Radio & Electronics (‘umpun_v: m Remote Control €

Ultimate High-Gain sharp pic-

i
=

B SR xme%
:

% Illnml-x Condenser Compuny. . ......... 10 Teleex, Ine. . cae
ture reception throughout the Teehnienl College. ..o ... 12 }"r.'.'.d\'.(I':::”i'.'.'.'v .....
. ot o GH rililaVinle IO =
cn!t‘llrlc ICC}I-?\IIS\;?\IH i]”SCCl:Um 83' | ) X I,;; Trio Manufaeturing Company’,
A A E N () . HED Mt Comng 11 i
i B = ! - Con |mn\
N, H. Sales B B 11
No matching pads or isolation filters. . . en Tndustri 155 '.uh“.,"_r e
no coils or condensers which tend to cut Rapier  Hardware, T 1) s
down SIgnals and increase costs of instal- R:nk.'l :In\'m‘-l Antenna ("ulupnnv gL, 1 :1:: 4 166
i wrnes .. - - PRI 4
l““ons Simplified, but more cffective en- Klcin Company, Manuwel ..o . 1533 Van \,(.]‘1.. Rudio Supply ('.....p,mv 102 : ?.
gmccnng not only resulls in sharper recep- | L. A. Hom Shuck 120, 126 Wallom Electronies bne, b .56
tion, but reduccs service call-backs 1o Lufuyette Rudio . . J1e3 wall Mfz. Company . .. 111
absolute minimum. VHF reception im- | |I ’ . : “1‘*!0!11 Ihhlq-lr?lm;-u. ; ) 11533
proved b)’ addition of UHF systen. l.. . . AT lll:.: i ;.::lllil:lllj.lll i T¢ irien Institute. ‘ E
1 Electronie luhs., Ine. . 1530 Windsur E twe d AE 5 & £
One lcad-in wire only. Built to high stand- Littelfnge, Incarporated ... . |'7 World Radio Laboratories, Ine. g 1Y
ards of performance and workmanship. Lentone Budio € ampuny 162 YMCA Tride & Trelwieal School 13

Sold in kits of 2, 3, 4 bay units . . . BJU-1,
BJU-1X, BJU-2,

SOLD ONLY THROUGH SELECTED
WHOLESALE OUTLETS .

Contact your jobber or write for name of
nearest distributor.

1t is easy tO learh Or INcrease apeed
with an Instructograph Code Teacher
Affords the quickest and most prac-
tieal method vet developed. For be-
Rinners or advanced students. Availa-
Dle tapes from beginner's alphabet
DEGREE IN 27 MONTHS to typical messages on all sublects.
BEST SE GOOD Cun-plele Rn.ho Engineering Course, including Telev., Speed range 8 to 40 WPM. Always
THE omv AS NTENNA! S ot Thachela” ot Selelee e a1 | Toses- 0 985
tech., Civil, Elcet.. Chem.. and Aero. En us. Adm.,
Ts A Acct, LExtensive canipus, odern bulldings, well ENDORSED BY THOUSANDS!
equipped labs. Low cost. Prep courses. Personalized,

*Patent Applicd for

The Instrictofraph Code Teacher Iit-

pracuical instruetion. Founded 18R1. Placement serv- erally takes the Place of an operatar-
ice., Growing shortage of engineer Prepare tnstructor and e¢nables anYone U
now for unlimited opportunities ahead. Ape. learn and master code without fur.
proved for Korcan Vets. Enter June, Sep- ther assistance Thouslnds of successful oberators héve
tember, January. March. Write for catalog. ‘‘acquired the code' with the Instructograph System.

Write today for convenient rental and Purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN RDAD. CHICAGO 40, ILLINOIS

AN'I'EN_NA €CoO.
ROME, GEORGIA
168

TRI-STATE COLLEGE

1653 College Avenus, ANGOLA, INDIANA

www americanradiohistorv com
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Rate 50¢ per word. Minimum 10 words

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice:
television ; broadeasting : servicing aviation, ma-
riire. police radio. 12 or 18 wmonths Catalog. Val-
{m(aiqo Teehnleal Institute, Dept. N, Valparaise.
nd

FOR SALE

SELENIUM Rectifiers, 150 ma, 113 volt, 70¢, La-
dio Surplus, 11 West Main, Branford, Connecticut.

TAI'E  Lecorders, ‘Tapes, Accessories. Unusinal
Values. lrexsner, 621-K Fast 20th 8t., N.V.C. .

ALL types of Antennas for Amateur and TV, Ain.
Inum Tubing.  Willard liadelift, Fostoria, Ohio.

TUBES and equipment bought, sold, amd ex-
“hanged.  For action and a fair deal, write B. N
Gensler. W2LNI. 138 Liberty. N. Y. 6, N. Y.

TELEVISION towers from 10 te 90 feet use
“Tuily”, “Amerieas favorite tower”, Write Youn 8-
town Steel Tosers Co., Box 2523, Youngstown 8,
Ohio

NEW RCA 3APIA original cartons, $8.75 each.
Tubes. surplus—bought, sold. Free |ist. Write,
Mark. Box 1, New York Chiy ;2.

MAGRAMS Ladio. Record Changers. Leeorders,
iie; Television with Service Data, $1.95 up, State
mamtacturer and model numher. Kramer's ila-
dio Service, Dept. F33, 36 Columhus Ave., New
York 23, N. Y

ISOLATION transformer 33w 115v sec 117 or 135
pins 6.3v.15a 21, x214%3, £2.45% jneindes postage 3
ibs. Bulletin available.  Empire Electronics Com-
pany, 1092 Avenue L, Brouklyn 30, N. Y.

BOOSTERS SKtandant Coil B-51 In original fae-
tory sealed cartons £7.95UHF Dlamend Back an-
tenna min. 12 D.R. pain $8.95. Pacific 'relevision
Enterprises, 915 Dairy Ave., Coreoran, Calif.

TWQ complete Radio Shops will sefl, one or hinth
in part or complete. Write for particulars. Zanes
idio & TY Kerviee, lox 11, Caldwater, ISansas.

TV-FM  antennas. Al types ineluding UNF.
Mounts, accessories. Lowest prices.  Wholesale
Supply Co., Dept. H, Lunenburg, Mass.

WANTED

WANTED-—Top Prices Paid
1, 1CT, 14, 3DG, 5N, 5CT. WG, 6G, 70, ete. amd
RC-2IR, BC-221, AN ANRT-13. AN/ARC-1, AN/
ARC-3, RTA-115, AN/APR-4, lectronie liesearch,
T19 Arel St., Philadelphia.

AN/APR-T, other “APRL- TARR-'T TR

TIE-" ARC-1, ARC-3, ART-13, evervihing siir.

plus: Tubes, Manuals, Laboratory equipment. De-

seribe, priee ju flrst letter. For Bale: lecondi-

tionell Watthour Meters, four for $10.00. Engi-

a?qrinn Associates. 134 I'aztterson Ld., Davlon 9.
1o,

Navy Selsrns 1DG,

WILL hny all Art-12/type T-47A. 2200.00, Art-13/
type T-AT, SI50.00. BC-318 wnmodifled. $75.010
BC-348 modilied, & 00, AI'N-D 220000, ARC-3
coniplere, $TR0.00. R77 Neceivers. 100 o0, anrC-1.
60000, 11C-312, 65,00, BC-312. <60.00. Ship via
Bxpress C.0.1), wubject to inspection ta: H. Finne-
gan. 19 Washingten ave., Little Ferry, N. I.

MISCELLANEOUS

TEST Eauipment Ienaired and Calibrated by Fac-
tory Biaft.  AH makes. Ship instrunients Pareel
Past insured. hamnediate service Donglas Instri-
|‘1;em Laboratory, 176 Norfolk Ave., Boston 189,
Mass,

SIPEAKERS repaired, wholesale prices, guaranteed
workmanship. Amprite Speaker Service, 70 Vesey
&t.. New York City 7

BUSINESS Cards $2.50 1,000

Samples free,
Signul, Box 927A, Los Altos, Calif

TAPE Kecording Exchange for eduecation, amuse-
uiend.  Fareign wembers. World Tape Pals, Box
9211, Dallas, Texas.

RICH ES—Security Happiness, Yours to Achieve.

For booklet. send £1.00. care of V. A. Horn,
I'.0.B. 763, San Francisco, Calif,
May, 1953

¥
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== ... BROOK know-how in transformer design paved the way

to incorporate a power transformer in one chassis; yet, HUM LEVEL IS
MINIMIZED TO VANISHING POINT.
+ + . |deally suited to ony quality basic amplifier
. . Famous BROOK 10-position stepped bass and treble tontrols; plus seporate
9-position record playback tontrol, equalized for virtue lly all records, offer
the music and gudio connoisseur an exceptionally wide range of flexibility
in tone control.
-+ . Five input channels for radio, TV or recorders; including one channel to
accommodate any type pickup; or microphone.
+ « . In performante, the MODEL 7 offers the NATURAL, IMMEASURABLE TONAL
QUALITY which built the BROOK reputation.
Write taday for technical data on the complete line of Brook
High Quality Audio Amplifiers; also name of necrest dealer. Dept. RF.3

BROOK ELECTRONICS, INC.
il o e Sph. Qevallly udio Fhplid Forrce 1934
34 DeHART PLACE, ELIZABEFH 2, N

R OUTSTANDING JOBBER

RCA INSTITUTES, INC. CAMERWDIO CO.

A service of Radio Corporation of America nan |""‘ Ave.
350 west 4th St. New York 14, N. Y. Pittsbuigh 22, Po.
OFFERS COURSES IN HLS THE
ALL TECHNICAL PHASES OF SENSATIONAL NEW
RADIO, TELEVISION, ELECTRONICS 470.XK 7'

SCOPE XIT
Approved for Yeterans iN STOCK!
Write Dept. RN-53 for Catalog

V. SETS

Nationally

Famous

Here is frue Quality compatable "

te models selling for as much as 17 $ 68
$200 more. Check these lutury Table

features; Ultra sensitivity: D na. -

mic Range control: URF adasta. Plus §12.27 Fed. Excise Tax
bility: Duo Power supply: Acius- 20 50
ticlear sound system. . . All in Fgble 5134

Plus §13.45 Fed. Excise Tax

e $15000

Consolette
Plus $15.00 Fed. Excise Tax

a peautiful mahogany finish ¢1ibi-
net.

Al
T. V. CHASSIS 4.01chre
Read® to Operale,
e i $9Q95
ol $9.99

Featuring all the out-
standing qualities
listed akove. Idral for
custom-t uilt wall in- &=
stallations, 5hol\‘r’et, 20
€abinets . . . den.
playroon , bedroom, SET
etc. Great for com-
mercial use in tav- pl.
erns, clubs, restau-
rants, eic.

Fed. Excise Tax

11250

§11.25
Fed. Excise Tax

Dealer Inquiries Invited
Enclosc %25 deposit, balance C.0.D.

45 GROSBY ST, N. Y. 2, N. Y,
WORTH 4.8233

Mail and phene orders filled, Shipping chargés additional,

STEPHEN Sales Corp.
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TZFD ANTENNA RESISTOR

Far Anmm CQ Fe! ai3 Globar
N I i 400 Onm  Antenna
N(-hinll)rs & Mt Cips, .« oo, ..52.49
Ctae STORAGE BATTERIES
‘& 36 VoIt WILLARD Mini- l!I(A\D

5 oz. DNGN..98¢: 4/53.0
(4} 36V Hatt/achl . 135
2v ZOAH B'iucry \\Im
2 Valt Vibra . 298
2V '20AH W .ll) & 'Icld. 3.59
6V /GAH WIilld NT6 HB"IAU 2.98
&€V /6AH liatiery w aeld - -@+ 3.25
6V '40AH Battery favampn 6.98
6V '40AH Battery w nchl s . 9.25
Hydrometer 1.00 (0 1,24 Sp Grav... 1.98

We ship acld In_bottles. R'exp only.

TOGGLE SWITCHES

SPST 1A 250V

sSenT A ci 4 for 1.00
DPST 3 89¢c; 3 for 2.50
=T & 125V . 6Sc: § for  2.95

Cl
ST 2
DrPoT "
SPDT Momeniary Hmh Slhdes. . -....85¢
DT Cntr O Mom. .98¢c; 6 for $5.00
CHROME VANADIUM SPEED DRILLS
PCS CHMROME VANADIUM
SPEED STEEL. 'rup Quality for
Machinisis o purpose use.
3 0

$1.25: 3 for 3.25
. .75¢

60 PCS Ill( TLI] =1 to
60 \vuh Drisl Imlex. .37.98

13 PCS 118" 1o w. Tndex %$2.69

1y SPEED ELECTRIC DRILL w/lacobs
\Vnrnu.olr Chue & l. T'es  Drills &
Index. AB' SPE $22.00
V3" SFEED ELECTﬂIC ‘DRILL w .Jacohs
Wormge: Cn l'es Drlils &
Index. "TAE" SPECllL. as b s £30.00

VARIAC

Macde by General Radlo. Model 200CU.
Ratedd 0-135% Voltr at 7.5A. Reconditioned.
Testerd nnd “TAB' G.mrnmew .%$15%.98
CGRT 1ML /0-2030V /2EW e JOAOO
“GR' .JOBIO 270V TKW / 28r\ )
RRUSTES 200CU & 1]6/! 16U, .49c 5‘52

~ STEP UP IRANSFORMER
Primary 7.0RW. W 110V Inpt. Sece
ond.nrh-n m VR 2 at 7.5 Amp !‘.nch. or

rAL 17
\Vlll lPElI\'Pr >\'-\-m at 7.5A deh or B8OV
TAB'* SPECIAL. .$110.00

v Duty Fleetric Start-
or.  Transmitter_or Maotor
starter Swlich. For Single

o

2 or Phase  Appl.
RAa Phase 11 Il’l\'
-u-.np-‘-rn\ 1011 mn\‘

? "
7ra Py tov.  danpsen” S e

antrol Tnpt. 220V/1P11/80 Ci. _Enclosol
43Amp Open 50 Amp.. .$19.00: 2,336.00

SOLDERING IRONS & GUNS
CWELLER® Cun 115VAC 100 Watt. Sﬂ 59
WEN'" n ot v\'A(‘ 250 watt, .,
15V AL }\nc\llh Jg‘lp 7 59

RIM AX

510
DawWatt "-Tlli 1 $1.25
80Wati /1, TIp T1led
100Watt /3gTiy 2.55
150Watt / taTir . 317
ESiICO |NDUSTRIAI. CONSY USE IRONS

pC—Similar to American Beauty
pes as |hown

120VAC

ty

61 AGD/DOW 'y
PR OAAL m-'um 1148
Element = Am, Beau(v?
S8 A, Ih-'ml< 1SR 200
Flement = 58 Am_Heautvid
TR AmM. BeautyT17R ANV TeTin

1 h-nmm = FR/AM. Beantyidl 78 oW
m. Heauly II')S W o115 Tip. . 10.08

lvm lll =08 AmM auty 1R SH0W 4.55
kslen Tenp lie 'ulnllng Sund ... 4.20
Kester Solder.  t na2 Roll, $1.29 or
With 'nu ..‘h-rlr.T iron., Speeial ey 0c

RITE FOR QUANTITV PRICE

TOOL KIT
High Quality Forged. 'I'em-
pered Tool Steel. G4~ Adlj

Wrench. 51%” Long Nose
Pllers, 575 ° Cnttera,  With
Carry Case .$2.25%
& Screw Drivers. Assorted
l!th QII.'IIIV\ . Magnetized,

Steel. Hammer-Pronf,
| breakahte Prastle Haadles
er, fnell Phllips Tvpe
6_Screw Drivers, o van.

RHEOSTATS
15 ah 25 W w kW
20 ohm 50 W Mol
GO ohm 50 W
100 ohm RO W Moael K 2 25: 3 for 6.00

w en,.1.39; 4 for 5.00
W Moddel T 3.98: 2 for 7.00

shafl, 27 79¢: 3 for 2.00
1000 Ghm 2.-\\ \lnd(-! J 210 S for _10.00

SOCKET ASSEMBLY
For 10 ~Tude lanmnes
ecellent  on-off llulh-nlnr
for control panel.  As il-
fustrated with I1mm|
SPEC 2.98
SLIDE LAaMP, h'm" sl
2V 18¢: 10 for 50
SLIDE LAMP, (viieT-2. | 2v1ge: 10 for sl 50
PILOT LIGNT SOCK ET 1 vl

Ish .75 0
1 LIGHT SOCKET w ll \h\\wllBul‘- BSc

LO-VOLT PHOTOFLASH KIT

Includes 1'X Flash l,nmp Hated 1 Wart

Sce. Flash Lamg & Helerior &
Cal:le. Fower Trans rm-nwr & €D Flash Ca-
pacilors 200 Mfd Fach W Output of
100 Watr S Al kesistorz. Canacitors.
Hectlbors & Rels

-$29.98
xtra Flash Lamp Holders W/8” Hceflector
& Cord $3.98; Wi Lamp DX, . ...512.98

“SUN-FLASH " LAMPS

w/Sec.

Replaces Max. Each
SPHG FA 100 150 9.00
GE FT 105 N S 98
TR VT II 1 o 7.25
AMGLO ZROAX 100 10.98

EFT 210 2o

F. FT 167 500 13.50

Yi.v. 4330 200 9.98
ST 214 250 9.98

T 110 200 9,98
X400 200 10.98

PHOTOFLASH CAPACITORS

100MFD S00°ANVDC . ..

voC
16MFD GOOVAC 2800VDC InImAI'I 6.95
32MFD /1.2KVDC /23w -49
27MrDrAGOVACIZKv Inte Saw. Sec. B.95
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""HO'* RAILPACK
12 YDC/2 Amp.

“TA B’

THAT'S A Buy
FILTER CHOKES

Dunl 30 liy/80ma

15ty /40ma AC 1/C so\q

2Hy/BOma Il'Sld BKVins ... ...
iy

Ad
Usable TLAB supply. fii-
ament D.C. piating. bat-
tery charging, model railroad. Includes volt-
age OF npee comml and cetiter off revers-

'$10.95: 2 for $20.00
SELENHJM RECTIFIERS

We speeialize in Rectlliers and Power sup-
165 plies to yo

5 Immediate delivery.
’P!’lg’, faamn 151/ 1K Ve 5o | current 1a 10 ad 287 51w 156 106
501 rolis ‘o
2oy 300ma or 1511y 400ma/12KVIns BI95 | (IRLE Vells  velts Velln o Vel
}gi 2 | A o 32 2amMP  2.20 3.60 540 1050
12! A W 4AMP 425 7.95 1295 2525
GIY/175ma_2500nm. . . .$1.49; 2 for 2.49 oAme o33 1392 1333 2399
—ﬁg N ORMERS 12AMP  B.50 16.25 25.50 45.00
POWER, TR/ 5 20AMP 13125  25.50 39.00 7950
! zaame 1625  32.50 4500 50.00
f 30amP |00 38.50
.,“’_" 3'“ 28 3eAmP 25.00 a8.50
v % Full-Wave Sclen Hect & Trams, In
i Kit Form. M1 115V/60 ey inputs

up to 14VHC at 12 amps
ups (o ZRVDC at 12 amps gt e 98
= i to 2HVDC at 48 s ... 1317.00

RECTIFIER XFMRS

.-..% 2358

A .$5.49
gav 94 xclrl 1800

e YT N 18- 12.90.CT-0-12. 1RV/4 _Amp . s 8.75
s00v AMAavioA 2 5v A T Hen 15 T"?'W"B"‘ I2_amB, p - llggg
RaoveT u MA_ ioeet 2 IV 1-21.4 Volts, Al .

"I "-";n k 3.98 ki 4 volla/12A . 21.98
;novg; 'gsOMA. "-‘\J ﬂA. 12.0Y/5.54 7.95 1 . ii....31.98; 3 for 549
70V OOMA. OV /GA. 12.68V/3.174 6.95
760vCT 120ma; %3 5t 1UA. | 6.avet 2a CIRCUI‘I‘ BREAKER FUSES
SV/UA, 10V /3.05 g ... 6.98 PUSH RESET
700ver 120mA. TBanav aA @A VoranY a0
SsobeT iSOMATC, BY e 600/ te. 338 Baen 27¢; 4 for |0 151,00
VAHIAL 8.3VIGA. 3.49 = - N qw. A5
500VCT /60MA, o, ~|\‘°4A Visld ... 2.98 = | 25 for $5.00; 100 for, 318
a20vCT, 'SOMﬂ a3V Circuit Breaker w2
INPTS 8. Mounting Clips )
DIOVAC Vihe q for $1.00; 20 for $5.98; 100 for.. %25

Fisg JAG Size. Operates up to 21 Vols

FILAMENT TRANS, “Flente mcelly curfent {ampu) desired.

2.5v/2A @ 79c: 2 for $1.49; 10 for $6.49 H(-.nm.'mn Magh Bkrs, Amps; 0.22,
. g 355 12, 15, "0. 80. 35. 40, 80, 18

ch $1.69; 10 for 5!5 98

BATTERY CHARGER RECTIFIER
10-0+10v (€T) 120 Ar|n . lnrllmcloﬂleu.“::m
$1.98; 2 for 3.49 place ynur old ineflic sulfide rectifier
: wh selenlum type. SPECIAL., . .$11.98
RELAY SPECIALS
SPST min. size 115V/00CY
3A TS 98¢c: 3 for...%2.75
SPOT min, =lzes 115V/80CY
3A CTS $1.39; 3 for. .$3.75
SPOT 24V TIC. 5A CTR 9A¢;
SPNO 115VAC15A CTS 2.98
DPDT & SENO l"\'n(‘ 104
TS 2.98: |4 SIO
DPDT (‘l.lre NK ctul Base 1R-28Y,
2amp Cls, Nitrogen Sld. Sl 49; 1 for $5.00

""TAB*' TESTED
& GUARANTEED

24V l.zsn (10
RNV 24 ar 2\ 24 @ $3.89; 2
42.8V /2A Sk1, RECT TRANS

WRITE FOR IT I I

WE STOCK LARGE VARIETY OF
COMPONENTS. TELL US YOUR NEEDS.

SELL US YOUR TUBES & EQUIPMENT.

TUBES

PRICES SUBJECT TO CHANGE
WRITE FOR COMPLETE TUBE LISTING
oa2 0.95 306/1209 . .69,65D7GT .. .BO|FG10S .17.64723A
on3 VR75 I.O . 4.98 6 . i .77 1170 /MTIGCT 1.59 7244
B8 ee Lajaens o dE3ENE U Blimer o
B 90. 1.09 90 865G < .
0C3/VR105 1.15 3E28 14.95 6SHT 611172667 . 1.19
QOD3 'VR1SQ .90 :; 7g é{;g;cf A .1’;3
183,801 A1 4. o 7
1831°37%a 2005 a1 l69 F127A ‘19.98 5
1822 .. 2.20/4C3 o/vTL . 190 3.89
1823 . 9.90 EL sICV1 . 4.98 3.90
1824 9.45 s5C 63 FG1 .49.00 807 165
1826 2.45 sC22 .65 F. ..29.00 BO 2.s9
1827 275 5€30 /CSB. 12225 RO 2.a3
1832 3.90 5D21 0 .17.7% K10 9.95
1835 9.15/5023 . 8.90 BL1 D 2.90
1B37 6.98 RKGS 50 . 8.90 812 2.70
1B38 9.95/5429 40 1.49 A13 12.49
1Ba0 4.95 SRA4AGY .55 Ry WLG]TA .. A.95 814 2.97
1841 9.95 SRAGYW 75-} 175:‘2 - 50'3:2 }.gx_’
1842 A.00 6AGS 7 Y N S e
1B4G 198 enc? 31 12.69 826 .. .95
1853 8.895 6AMSG 491 1.05/829 ..11.49
1B56 8.50 6ANHG 1.22)1 . 3.R9'8z98 .. .12.45
1838 175.00 6AJS .. 1401 .43.00 B32 3 7.65
1660 .69.75 6A 741 !s2.00|832A 9.65
1863 50.00 6AKSW 2.98|1 .53‘450 NFloo 833A . 39.45
1B63A 75 %o 6AK6 1.05/1 lg.zg‘ggg 4 i;g
2€36 ....27.006A sal1 .2 - 4.
€39 21.00 6ALTIGT .. 1.29)1 s0 . l.2e 837 ..... 1.4%
2C39A 9.80/6ANS 2:30(1 . 2.20 a9 .29.a5
2(;40 .7 7.29/8AQ5 551 7 |gLS0zn 1.79|R60 4.80
2¢a .. .14.758AQSW 38R 12AY7 2095 CK502AX . 1.49 A61 _l23.85
2c43 a63A 9.43/6AQ6 .81 12A27 1.49|CKS03AX . 1.49 R6S . 1.29
1.20|6AQ7GT 1.29 128A6 ... 59/ CK505AX 1.79|B66A . 1.50
5.49 [6ARS ‘7a|128A7 ‘7a/cKS06AX | 1.45(872A 3.29
1.38/6AR6 2.98 | 12BDG 1.23 RHSOT 9.98(CH1005 .85
1.49|6A5S .79/ 12BE6 . .. .59 CK509AX . 1.79 CK1027 . 2.98
1.49/8AS6 .. 2.43|128F6 ‘as CKS12aX 1.45/CK1028 15.98
1,54 BASTG ... 4.65/128H7 1.20 CK522AX . 1.295654 2.79
1.39 6AT6E 63 12BY7? 1.38 CrsS25AX . 1.29|5670 5.30
6AUSGT 1,10 /12827 .. 1.25 CKS26AX . 1.49|CKS5672 .. 1.29
2Y e 6AUE 59(I12SATGT 65 CHS2RAX . 1.48/CK5678 .. 1.89
2592 6AVSGT 1.29 125C7 ... .MOCK529AX | 1.79 5687 5.49
37.00 6 .. .45 125FSGT .72|GLS30 .22.00/CK5702 3.49
‘27.0¢ BAWE 189 125F7GT 149/CK531DX . 1.89|CKsST703 1.29
N 84G . .. 1.23 125G7 . .83/531 6.98 Xeal Dhodes
(2 o0i6BAE 63 125H7 63CKS32DX . 1.89(1N21A $1.55
§3:70\8887 - raRAZRAST L SR MMSM | 138/INGiE (1lal3)
. ] 63|12 b o 5
.::-;g,g:cr oo La3MasLIeT L e gxS3aax 33 |inzz 125
N DsG P .65 12SN7GT . .75 4 g
479 emps ... "a3/125Q7GT . .63 CK53JAX . 3.04/1NZ3A ... 2.20
-23 68E6 153/125R7 ... _.63|CKE3RODX 98| 1N23R 39
€7.25 gprs . 9R | FG17. . 3.95/CKE39DX g|1N25 a‘9n
;2435 6BF6 L. _&5(197R . 1.09/CKS31BX . 1.99/1N26 8.7s
2152 249.50 cBF7 . . 2.5%5 19VR . 1.62|CKsa2DX 189 1N27 1.55
2158 4., T83:00/5R0E6 . 1.35/RK20A . 8.95 CK543DX . .93 1N29 3.30
oA 23.50/6ecr 1.58|24G 3c24  1.90/CK543DX . 99 1N32 23178
el 4992 68BH6 . .. ".53|258Q6GT  1.19/CK546DX . 1.39 1N3a 64
Y 13°13/88J6 ... .63[25LEGT .69 CKS4TDX 1.98|IN3aan .. .90
Sh 6BKT 2.15(2525 .. . .79 CKS7I1AX IN3S 1.65
2x23 ....39.45 gEL7GT .. 1.45/25Z6GT .. .99  SRAE .. 2.49 |1N38 1.43
2K25 . ...2B.49 6BNG s 1.49‘:5:7;\ B.70 CKSTIAX 1N39 4.15
4.89| 6023 .. 3.49|1N4O ....10.49
.. 1.95 WL579 10.49/1N43 . 1.73
WL5798 12.98 1Naa 1.24
45| 8 ..13.85|WLES .65.00|1Nas .. 1.45
.45|3525GT 59 WL673 . .117.00/1Na6 .69
c 65 [Rk30 285 WL676 . .39.95 1NA7 ... .00
:o,oc‘scusc 1.60 RKAR 6.5 WLERE 35.00 1Nn48 . 55
604 ..... 2.70 RK49 7.5 .... 4.75 INS1 .45
:  pgapwes oo
. K . 4 . .89
- #wm .6 .13.50 INSS ... 2.35
3823 H .. 1.69|715A . 800 INS6 . ... .89
3g24 6 .. 1.19(715@ ....11.90 INS7 .... .A9
3835 2. 1.38|715¢ ..24.00 1NSB . ... 1.19
3Bzt 1 a3 7i7A ... 90lINSO ... .60
. v aB8.45|1NG . 2.10
3c22 2 © 99318cY .4B.45|1N63 'K63. 2,49
ggg:{ 137 60 . .24.85 719a ... . 28.50 }Nga .. .63
. . FGOR 19.95|721A ... 2.49/1N67 . .. 1.95
gggg . 1.19 100TH ... 7.R3 722A/287. 2.45 1N63 . ... 1.19
3645 .... (90IFG104 137.981723A ....11.95/K34 ..... 1.35

DEPT. 5RN. 111 LiBERTY STREET NEW YORK 6, N. Y.,

FEDERAL RECTIFIER KIT
“FEDERALS "—AIll Purpose Sclenium Rectis
fier Kit. You can make 21 «different Reetl-
fic*s Yo Wave  FW /CT jar Bridge. 8 I'lates
Rated 18V 12xmp cach. All Hardware &
Lugs. "TAB'" SPECIAL,.........$19.59

AUDIO AMPLIFIERS READV T0 GO
fModel 30SMP 5 W ll
Amp!. as Tictured Abi
Features Mike & thlo
Inpis. W/ Sep, Gain
Cnirls. Latest Compensa.
ted Tone Cntri. Desim
Complete with Tubes.
“TAB' SPECI AL 514.98

Model 200MO Mk C Broaleasts
Through Your R.mliu \\!m Neo Dlrccl. Cuw
neection. W/ Tubes
Model 100PO Phono O r|og'r1p||ﬂrnld~
|§l ] u 'h Your lh(llo. No jrrect llook-
W Tu . ...%4.98
Model 3029;\ 3 Tune Phono Ampl. Tdeal for
Custs Bulling Your I'honograph.
W/Tubes. SPECJAL . ............ $4.98

AUDIO COMPONENTS

“w GF RPX041 Phono Cirt..$ 4.49
GE HI’X050 Tripte T'lay. 5.69
= Electravoice ‘Triple Piay 2.69
Pickup Arm&Xtal 11 Quipt, 2.38
PM 12°GE S1201D Speaker ... 19.00
37 Rlue STls 1 Permilux 13.00

i Wooler & Qemr-n
Horn Tweeter. 10watt 40.20KC.. 19.98
Cr\ stal Mlke & Cable. .. 3.08
aal Mike Cartridige (I.drml une) 2.98
Crvsml Mike Cart, Ceramlc Welpruf 3.98

OIL CAPACITORS

hl
=

M
Sowvde
150wvde
1-1.8.4
300w vde
400 wvdc
-4
1
a
1]
10
2v.1
2X.%5
axi1
3x.23
600w vdc
034
1
2 "
& 1
5 1
24 2
4.5 a6
2 2 2.8 las
g B 3 1.00
e -8 4 1.29
. 19.98 | | 398
.2_;3,5 §3 6000wv7dc 25 6.a9
ax'2 . 1 a9
2%.5 -89 | " 7000w vdc B SNas
ax1 105 | on Pty 3
2x0 1.25 nun Lsm 13
a, 38 o]
ax.0: . 7500w i c
ax.2a .45 |
x33 53|93 2
700wvde 10000wyde
0
BOOwvdE 12000wvde

866A KIT AND
XFORMER
2 Tuhes, Sckis, xfm
115 mjr)c Inpt. out-
Sve 10A /Hvin.
il Sl"h(.‘lr\l. .%5.49

Diede Probe Tube

CUnexeelled for No-Loss VHF testing. Ultr'l-

senaitine sybminiature -nu-mm- Ne w/
data VRU2., . ... .. ... 25¢; S5 for Sl o0
INFRARED SNOOPERSCOFE

EE- RK TUBE
Tmage- (‘nmw ~uivity sims
ptified des) \\‘lllvmim SCTeei—
itesolution un Jin . Complete
daita & [ 2 !cr $9.49

4.8,
ODPERSPOPE PWR SU PPL
1800V Dc IsMA, Using Dout ' rkt Trnns-
former, Neetiers, Soeket, Reslstors,

Capacltors &l Diagram_..........56.98

TELEVISION ANTENNA
DELTA BEAM Adjustable Indoor Antenna.
\lﬂ l-u-l principies of speclallzed ante

Dagn  for lrll&e. o= $4.95
v CONICAL ANTENNA All Channel Stnrdy

Perf H clements & HOO ft. per
T\vlne\' (ross Bar & Hilware g .98
Dou -V oAnt. At Channel. Sturdy Const.

:. 144} ﬂ. Twines $4.49

wmnow CONICAL ANT. mamta outslde
window.  All ¢ |..n‘ul leceptiol $3.95
kh Mast Sﬂ:llur 8. hravy

95¢

duty. rust proof
300 Ohm Televiston Twinex all ecapper.
hey duty TOOFL $1.49:; M Kt $12.49
RGS9U Coax IOOFI. $5.00; SuorKt 22.00

METER SPECIALS

0-SMADC  Tuning. Meter
AN 3

Alreraft Mtz ..51.29
-30V ANTT $1.98;

©-30¥0E 4 tor 7.00

0-60 ADC AN 53.25: 3 for 9.00
0-515\1 AC GE 2t/ l‘.\'ll ROOcy e 1.29
0-150VAC WSTGH HNI) o eve. 3.49
0-150VAC 2 RAYG  S5.98
0:-1 MADC GE l(\l\ Hk it CSD.  5.39
0-1MADC WSTG i1 6.49
0-50 Microamps Weslo ‘m 34 . 13.98
0-500MADC 214" RND Trlnlul g2| a.98
vu.20+3 Westin 308 37 Sq.. .... 14.98
D-120 MA RF =top 101 _14.98

D
ONE YEAR GTD PJETURE TUBES

\
¥

IEBEROS

e P ety

Rec 30.98
Your rhl “piet. Is worth money, write
for Irade:In allow 'ur-c toward RMA
ang Jaled tubes wi one year fruaraniec.
Ship your dclccllvo chmrc tubes prepald.
Money Back Guaranteo
(Cost of Mdsc. Onrn 55

Z

4 THAT’S n. Order F. B ..
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BUY BUY ban T .."!,’, s

Change Without Notice.

u.s. A Rector 2-6245
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12 Reasons why
Television Engineers should specify

SYLUANIA PICTURE TUBES
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These 12 points of superiority are
positive reasons why Sylvania Pic-
ture Tubes will best support your
reputation and the high quality of
the sets vou manufacture.

"SYLVANIA'S
To definitely establish the superiority of Sylvania Pic- | SUPERIOR
ture Tubes, in comparison with other brands, Sylvania QUALITY
called an outside research organization . . . the United | ¢ BASED ON
Stat(.es Testing Company. PROVED
Eight picture tubes of nine different manufacturers PERFORMANCE!*’

were selected and submitted to identical electrical and
mechanical tests.

|
l
|
|
Shown above is Sylvania’s outstanding record. The I
test results showed that Svlvania Picture Tubes out- [
lasted and outperformed all others tested. For the de-
tailed report of these significant tests. write to: Sylvania I
Electric Products Inc., Dept. 3R-2105, 1740 Broad- |
way, New York 19, N. Y. I

URITED STATES \
TESTING COMPARY

saerkl Send for this Report

Ter B B 20%1
Aogum & W9

SYLVANIA
N

RADID TUBES; TELEVISION PICTURE TUBES: ECECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT
TUBES, FIXTURES, SIGN TUBING, WIRING DEYICES; LIGH! BULBS; PHOTOLAMPS; TELEVISION SETS
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Make the Most
of the New UHF Market...

With the Mallory UHF Converter

HE Mallory UIIF Converter is ready to add to your prolits in a big way
when UH I television comes to vour area. And now is the time to start IdVll‘l“‘
the eround work.

The Mallorv Converter adds all | I ehannels to any TV set ... n
any UHF broadcast area . .. without sacrificing reception of Vlll
channels.

1t can be installed in a matter of minutes . . . no internal changes in
any sel.

Mallory precision quality insures high quality picture definition and
easy tuning.

The simmall attractive cabinet is stvled in deep maroon plastic. 1t
blends tastefully with either modern or period furniture.

There is no better way to serve your customers than by selling them the Mallory
UHF Converter. Because it tunes in all channels in anv area, lll(‘\ have nol]ung
more to buy .. . no adjustments to make . .. even if they move to another city.

ASK YOUR MALLORY DISTRIBUTOR about the Converter’s success
where UHYF is already on the air. It has been a “Best-Seller’” for others . .. as
it can be for vou.

Installation is fast and easy. The Mallory Converter is installed
right in your customers’ homes. You need no special tools
.. just connect the antenna lead and power lines from
the Converter to set. That’s all.

P. R« MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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