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Make your profit picture

"BRIGHT AND WIDE"

6DQ6A

`SYOVA NIA
MADE ; IN U_S.A.

with Sylvania 6DQ6A and 6BQ6GTA

New improvements provide long

life, high output, excellent high

voltage cutoff.

Tube performance and life can mean
the difference between a bright and
dismal profit picture. Let's look at
some of the proved -in -the -set
Sylvania features:
Plate current capabilities have been
increased. Plate to screen current ratio
has been improved. A special screen -
grid coating provides excellent heat
dissipation eliminating interelement
shorts without causing cathode
"poisoning"-a major cause of short
tube life. Tests for voltage break-
down, heater and tube life add up to
extra quality assurance. The famous
Sylvania "Automount" construction
is used for the 6DQ6A.
Result: Sylvania 6BQ6GTA and
6DQ6A
 Deliver the horizontal output
essential to full picture width.

Increase picture tube light output.
 Offer extra -long life in TV set.
Here's a servicing plus: tapered pins
provide easy insertion in hard -to -get -
at sockets.
Make your servicing profits brighter
.. right now. Specify Sylvania

6BQ6GTA and 6DQ6A on your next
tube order.
Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 212
1740 Broadway, New York 19, N. Y.

SYLVAN
GENERAL

Subsio'iary of GENERAL TELEPHONE & ELECTRONICS `_'



ELECTRONIC
TECH N ICIAN

World's Largest Electronic Trade Circulation

ALBERT J. FORMAN
ARTHUR P. SALSBERG
JACK HOBBS
B. V. SPINETTA
HARVEY WETZLER
ROBERT TALL
C F. DREYER
M. FARRIS

BPEd

Editor
Managing Editor
Technical Editor
Assistant Editor
Assistant Editor

Washington Editor
Art Director

Editorial Assistant

Address all mail to
480 Lexington Ave., New York 17, N. Y.

Telephone YUkon 6-4242

HOWARD A. REED

BUSINESS DEPARTMENT

R. L. KIPP
N. McALLISTER
M. RUBIN
M. KANE
A. MOYLAN

Publisher

Eastern Sales Manager
Production Manager
Circulation Manager
Accounting Manager

Accounting Supervisor

P. H. DEMPERS JR. Regional Manager
10 E. Huron St., Chicago 11, III.

Telephone Michigan 2-4245

CHRIS DUNKLE & ASSOCIATES
California Representative

740 S. Western Ave., Los Angeles 5, Calif.
Telephone DUnkirk 7-6149

420 Market St., San Francisco 11, Calif.
Telephone SUtter 1-8854

BERNIE EDSTROM Regional Manager
15605 Madison Ave., Cleveland 7, Ohio

Telephone LAkewood 1-7900

JOHN R. KIMBALL & CO.
Mountain States

420 Market St., San Francisco 11, Calif.
Telephone DOuglas 2-9183

ABC
o

2

ELECTRONIC TECHNICIAN & Circuit Digests,
including Service, February 1961. Vol. 73,
No. 2. 5.60 a copy. Published monthly by
Electronic Technician, Inc. Pulication Office,
Concord, N. H. Editorial, advertising and
executive offices, 480 Lexington Avenue,
New York 17. Telephone YUkon 6-4242.
Entered as Second-class matter at the post -
office at Concord, N. H., October 19, 1960.
Subscription rates: United States and Cana-
da, $5.00 for one year; 58.00 for two years;
$10.00 for three years. Pan American and
foreign countries: 59.00 for one year; $14.00
for two years; $18.00 for three years; Copy-
right 1961 by Electronic Technician, Inc.,
New York. H. Reed, President, A. Forman,
Executive Vice -President. Title registered in
U. S. Patent Office. Reproduction or reprint-
ing prohibited except by written authoriza-
tion of publisher. Printed in U.S.A. by Rum-
ford Press, Concord, N. H.

February, 1961

Including

SERVICE
Magazine

FRONT COVER Since transistorized hearing aids are essentially

miniature transistor amplifiers, experienced service techs should not en-
counter great repair difficulties. Though many replacement parts are avail-
able from regular electronic distributors, some special parts must be
ordered from specialty distributors or manufacturers. Circuit operation,
servicing, and special parts sources are discussed in the article starting on
page 30.
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JUST RIGIIT
for Profit -Minded Service Technicians

JACKSON 600
for wide band or high sensitivity operation

Your profit potential goes up when you're
equipped with a new Jackson 600 Oscilloscope.
You can do all these jobs:
 Peak to peak voltage measurements
 Square Wave Testing from 10 cycles to 200 KC

Modulation Checks
 Transformer Ringing

Low Frequency Measurements
 Checking Audio and Video Distortion low fre-

quency and high frequency response... phase
shift.

This is a fine quality instrument "service -engi-
neered" by Jackson to best suit the needs of the
really active radio and TV Service Technician.

.o...o...o.. o\ o

jaçkson

SPECIFICATIONS:

Linear Sweep:
10 cycles to 100 KC

Sensitivity:
20 mv' inch

Wide Band
Vertical Amplifier:
Flat within 1 db from
less than 10 cycles
to 4.9 MC.

Ask your electronic distributor to demon-
strate a Jackson 600 or write for Bulletin 106.

ELECTRICAL INSTRUMENT COMPANY

124 McDonough St., Dayton, Ohio

In Canada: The Canadian Marconi Co.

Editor's
Memo

As long as you know you are right,
it pays to stick to your guns, even
when the majority says you are wrong.

Some of the greatest successes were
the very people who were dissenters
by nature, and perhaps even a bit can-
tankerous. People who see the signifi-
cance of new trends and new ideas
and act effectively, are way out ahead.

We have been talking with a TV -
appliance dealer who is also in com-
munications service. When he started
his business back in the '30s, many
people told him that it would never
come to much. Perhaps these very
people are among those who heap en-
vious praise and follow behind him
today.

When you see an opportunity which
demands only moderate risk, grab it.
Trying to mimic a competitor who is
trying at the same time to mimic you,
is no avenue for success.

The more initiative an employee
shows, the more responsibility will come
his way. That's what supervisory peo-
ple are really paid for-responsibility.
Of course, before a man can be a top-
notch manager, he should have a solid
background of practical experience.
That way he will know what to expect
from the people working under him.

Among the responsibilities assumed
by growth -minded firms is to have
faith in its own aspirations, and to
fight for them boldly. It's amazing
how the doubters and detractors be-
come your boosters . . . once you've
proved yourself.

An interesting story is told about a
famous fighter of yesteryear.

Some fifty -odd years ago, when
"Gentleman" Jim Corbett had turned
to entertaining after a notáble prize
fighting career, and made a greater
financial success of the stage than the
ring had ever afforded, he used to tell
this story.

"When I first started to fight, and
the chances for success looked very re-
mote, Dad would admonish me to quit
the ring and find a steady job so that
I could settle down. He used to say,
'Son, remember this, a rolling stone
gathers no moss.'

"On the night I won the champion-
ship, Dad was seated at ringside. As
soon as the fight was over, he jumped
into the ring. He was beaming. He
grabbed me and slapped me on the
back. 'My boy,' he said, `tis just like I
always told you. It's the roving bee
that gets the honey.' "

For more data, circle 2-2-1 on coupon, p. 46
2 ELECTRONIC TECHNICIAN February, 1961



GENERAL ELECTRIC TAKES
THE CONFUSION OUT OF THE

CAPACITOR BUSINESS!
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New G -E Capacitor line includes Tubulars, Twist -Prong
and Miniature Electrolytic and Paper-Mylar® types

CAPACITOR CAPACITOR

General Electric's new line of Service -Designed Capaci-
tors slashes from 1,200 to just 295 the total number of
types necessary to make all aluminum electrolytic capaci-
tor replacements! In fact, you will be able to meet 70% of
your replacement needs with just 20 types !

General Electric, long a leading manufacturer of original
equipment capacitors, has cut the number of types needed
for replacement by eliminating the needless duplication
and overlapping of many present ratings. Through its new
extended -range concept, similar to the one servicemen
are already using in replacing rectifiers, G -E has taken
the confusion out of making capacitor replacements!

Whether you stock capacitors yourself or order them as
needed from your distributor, you will be able to simplify
your purchasing and increase your profits on every capaci-
tor replacement you make-because General Electric
capacitors are Service - Designed with you in mind!

4 ELECTRONIC TECHNICIAN February, 1961



NEW G -E SERVICE -DESIGNED CAPACITORS
I CUT NUMBER OF TYPES BY 75%! You can meet
all your needs with fewer types because every G -E capaci-
tor meets not just one, but a range of capacitance and
voltage requirements. One G -E capacitor rated "50-60 mfd
up to 450V," for example, will replace any capacitor rated
50, 55 or 60 mfd at any voltage up to and including 450 V.

2. MEET MOST NEEDS WITH SMALL STOCK! For the
first time it's possible to meet most replacement needs
with a small number of units. The 14 tubular types in this
Stock -Saver Kit, for example, will meet 9 out of 10 tubu-
lar electrolytic replacement needs! And you can buy this
kit now from your G -E capacitor distributor at a greatly
reduced introductory price!

3. LAST LONGER ON SHELF AND IN SERVICE! Because
all G -E Alumalytic ® capacitors are made with 99.99%
pure aluminum foil, their lower -leakage currents reduce

the chances that you'll ever get a "dud" from your dis-
tributor! G -E leadership in advanced -design capacitors
for critical military applications brings you unmatched
quality.

4. FREE 100% -COMPLETE REPLACEMENT GUIDE! The
most complete catalog and replacement guide ever pub-
lished shows you in a flash which G -E capacitor replaces
any capacitor used in any radio or TV set in the past ten
years! For your free copy, see your G -E capacitor distribu-
tor or write General Electric Company, Electronic Com-
ponents Division, Owensboro, Kentucky.

T3ogress Is Our Most /mportant Product

GENERAL ELECTRIC
For more data, circle

ELECTRONIC TECHNICIAN February, 1961
2-5-1 on coupon, p. 46
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from- I-7.. a completely new

CITIZENS BAND TRANSCEIVER

Model 760: 117 VAC
$59.95 Wired $89.95

Model 761: 117 VAC & 6 VDC J Kit $69.95
Model 762: 117 VAC & 12 VDC 1Wired $99.95
incl. mtg. bracket (Pat. Pend.)

'EICO premounts, prewires, pretunes and seals the ENTIRE transmitter
oscillator circuit to conform with FCC regulations (Section 19.71 sub-
division d). EICO thus gives you the transceiver in kit form that you can
build and put on the air without the supervision of a Commercial Radio -
Telephone Licensee!

Highly sensitive, selective SUPERHET (not regenerative) receiver with 51/2
dual function tubes and RF stage. Continuous tuning over all 23 bands.
Exclusive Super -Hush) noise limiter. AVC.3" x 5" PM speaker. Detachable
ceramic mike. 5 -Watt crystal -controlled transmitter. Variable "pi" network
matches most popular antennas. 12 -position Posi-Lock® mounting bracket.
7 tubes and 1 crystal (extra xtals $3.95 each). Covers up to 20 miles.
License available to any citizen over 18-no exams or special skills
required, application form supplied free. Antennas optional.

YOU PROFIT WITH EICO
Everything in top-quality verything in CUSTOM HI-FI:
TEST EQUIPMENT for Shop finest quality at %, the cost.
end Field-at savings of 50%.

COLOR L Mono DC-5MC
Lab & TV 5" Oscilloscope #460
Kit $79.95, Wired $129.50
5- PushPull Oscilloscope #425
Kit $44.95, Wired $79.95

Peak -to -Peak VTVM #232iUNIPROBE®
Kit $29.95, Wired $49.95
U. S. Pat. No. 2,790,051
Vacuum Tube Voltmeter #221
Kit $25.95, Wired $39.95
More typical EICO values: Signal Gen-
erators from $19.95, Tube Testers
from $34.95, Sweep Generators from
$34.95, Power Supplies from $19.95,
VOMs from $12.90.

FM Tuner HFT90
Kit $39.95, Wired $65.95
Cover $3.95. Includes FIT.
AM Tuner HFT94
Kit $39.95, Wired $65.95
Includes Metal Cover and FET.
FM/AM Tuner HFT92
Kit $59.95, Wired $94.95
Includes Metal Cover and FET.

Stereo Dual Amplifier.Preamp HF5I
Kit $69.95, Wired $109.95
Includes Metal Cover.
Stereo Dual Amplifier AF4
Kit $38.95, Wired $64.95
Includes Metal Cover.

Write for free catalog ET -2 and
name of nearest distributor.

Most EICO distributors offer budget terms.

3300 N. Blvd., L.I.C. 1. N. Y.
Add 5% in the West

LETTERS
To the Editor

Is Tele-Vue For You?

Editor, ELECTRONIC TECHNICIAN :
In reply to Mr. Joseph Obiecunas' Dec. letter asking how

good Tele-Vue Trouble -Shooter charts are, we have used
these charts for about a month. Briefly, they break down
into a series of symptoms concerning such common diffi-
culties as snowy picture, loss of sync on strong station,
loss of sync period, picture pull, etc., etc. They list a series
of checks to make, starting with the most obvious and pro-
gressing to the more complicated. Each chart also contains
a typical portion of a schematic of the circuit most likely
to be affected by the trouble concerned. Each chart also
has a picture showing the screen as a picture would appear
when this difficulty is present.

I would say, from a technician's viewpoint, that they are
helpful, but they are not a substitute for a good background
of technical knowledge. They do not in short, say, replace
this condenser or that resistor, but rather take this re-
sistance check or that voltage check, or make this align-
ment. I personally believe they are worth the money.

STANLEY J. PEPERA,
Service Manager

Video TV & Appliance
Saginaw, Mich.

.. The system is decidedly worthwhile. I have a set of
50 cards and convenient holder and the day it arrived, I
was working on a real "dog". I had spent an hour, and
the card found the trouble in less than 10 minutes.

JOHN B. DOWDEN
Glen Cove, N. Y.

.. Tele-Vue Trouble -Shooter is a series of antiquated and
certainly over priced charts. There are others on the mar-
ket that are more informative and less expensive.

MONAHAN TV
Bayonne, N. J.

... I like my Tele-Vue.

Bert's Radio & TV Repair
Linden, N. J.

... It is ok as far as it goes.

Atkinson, N. C.

WALTER BERTUCCELLY

W. H. HOLLEY

. . . I have a set that he can have for half price It would
be like a gift for me to get that. There is nothing that
takes the place of experience.

FRANK LONG
Frank's TV Service
Vancouver, Wash.

... Mr. Obiecunas need have no qualms as to the worthi-
ness of this troubleshooting method.

HAROLD H. RADINZ
Greeti Bay, Wisc.

. I have been using it for some time now and keep it
handy at the workbench. It refreshes your memory and
gives you over a dozen things to do to solve some tough
problems. I find it most helpful.

Chicago, Ill.
RUSSELL G. MARSHALL

(Continued on page 10)
For more data, circle 2-6-1 on coupon, p. 46
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Shipping parts or entire sound units? Remember,
speedy shipment of delicate goods is a specialty of
Greyhound Package Express. Shipments going hun-
dreds of miles can arrive the same day they're sent!
Whatever the destination of your shipment, chances
are, a Greyhound is going there anyway ... right to
the center of town. Greyhound travels over a million
miles a day! No other public transportation goes to
so many places-so often.
You can ship anytime. Your packages go on regular
Greyhound passenger buses. Greyhound Package
Express operates twenty-four hours a day... seven
days a week...including weekends and holidays.
What's more, you can send C.O.D., Collect, Prepaid
... or open a charge account.

I -

CALL YOUR L i AL GREYHOUND
BUS TERMINAL TODAY...OR MAIL
THIS CONVENIENT COUPON TO:
GREYHOUND PACKAGE EXPRESS
Dept. B-17, 140 S. Dearborn St., Chicago 3, Illinois
Gentlemen: Please send us complete information on Greyhound
Package Express service... including rates and routes. We
understand that our company assumes no cost or obligation.
NAMF TITL

COMPANY

ADDRESS__ PHONE

CITY_ 7ONE

L

_STATE-

IT'S THERE IN HOURS...AND COSTS YOU LESS!
For more data, circle 2-7-1 on coupon, p. 46
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The growth of the entire Electronic Service Business
is reflected in famous

Ow'

Just Plug in and Play!

Philco
Built -In Aerials
Revolutionized the
Radio and TV Industry
In 1949, Philco introduced the first built-in aerial for
television. Overnight, it took the aerial off the roof
and the roof off of TV sales, and came just 10 years
after Philco's famous built-in aerial for radio. These
developments opened up vast new markets, with
increased profit opportunities for you. Similarly, the
proven reliability of Philco parts, tubes and acces-
sories protects your profits, and builds good will.

For all your servicing needs, look to PHILCO
THE FIRST NAME IN ELECTRONICS... THE LAST WORD IN QUALITY

r-1

SEE YOUR PHILCO DISTRIBUTOR

PHILCO Accessory Division
WORLD-WIDE DISTRIBUTION
Service Parts  Power -Packed Batteries Uni I

Components  Long -Life Tubes  Heavy -Duty Rotors 
Star -Bright 20/20 Picture Tubes  Long -Distance An.
tennas  Appliance Parts  Laundry Parts  Universal
Parts and Accessories

PH I LCO
0 J 'amoue 6or Quail flre Zi& Ow'

For more data, circle 2-8-1 on coupon, p. 46
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DON'T MISS THESE

with your purchases of qualit -firs
PH 1 LCQ receiving tubes

$350

DELUXE
INDOOR ANTENNA
Philco 3 -section telescoping an-
tenna on non -tilting base. Every
antenna you get on this bonus
offer means extra profits for you.
Part No. 426-0014.

with your purchase
of just

15 PHILCO TUBES

NET VALUE

TRACE KIT
Revolutionary Philco develop
ment simplifies transistor radio
servicing-pinpoints faults in 3
easy steps. Kit includes 9 panels
for current Philco models.

FREE
with your purchase
of just
35
PHILCO
TUBES

DELUXE
ROTARY
SWITCH
ANTENNA
A real Philco profit -
maker for you! 3 brass
elements; 6 -position
switch. Non -tipping,
heavy, cast iron base.
Part No. 426-0019.

FREE
with your purchase

of just
25 PHILCO TUBES

i

PHILCO $7950
NET VALUE

TUBE TESTER
Philco Model 9200.
Checks emission, leakage,
and continuity. Includes
10 -position selector for
checking all tube types,
pin straightener, and
handy roll chart. Made
in U.S.A.

FREE
with your
purchase
of just
500
PH I LCO TUBES

LIMITED TIME ONLY
SEE YOUR RH 1 LCO DISTRIBUTOR



Biggest Soldering Gun

Value on the market!
MODEL 81008

NEW
DESIGN
and new
low price from

Check these advanced features:
J New Long -Life Wellertip- Utilizes copper for superior

heat transfer, plus iron -plating for rigidity and long life.
Copper conducts heat 5 times faster than steel, permits
operation at lower temperature, prevents damage to com-
ponents. Long reach for easier use in difficult places.

J 100 watts-single heat
J Tip heats instantly when trigger is pulled-no waiting
J Prefocused spotlight illuminates work, eliminates shadows
J New compact, streamlined design with rugged housing
J Perfect balance for greatest soldering accuracy
J Guaranteed for 1 year-UL approved

On sale now at your Electronic Parts Distributor
Send for Weller Gun Bulletin

WELLER ELECTRIC CORP. 601 Stone'sEastonCrossing Rd.

(Continued from. page 6)

Readers React

Editor, ELECTRONIC TECHNICIAN:
In your letters to the editor column,

Dec. issue, one R. M. Thorson wrote
"After 10 years in this business, I
know almost everything there is to
know." He shattered a long cherished
illusion of mine, namely that I am just
as bright as the next guy, and may
even have a slight edge. Yet I have
been in the TV business for over 12
years, and was in radio before that,
and I still can't claim to know "al-
most everything there is to know" in
this business! Certainly an ego -shat-
tering letter.

Incidentally, your mag is my favor-
ite of the "big 3" electronic mags to
which I subscribe and I very enthu-
siastically welcome your new TV
Manufacturers Digest section. It can-
not help but be of great value and a
natural tie-in with your Circuit Di-
gests. Congratulations.

LES HUCKINS
Les Huckins TV Service
South Gate, Calif.

. . . Congratulations are in order to
Mr. Thorson. It is indeed heartwarm-
ing to read that it is possible to learn
all there is to know after a mere 10
years in this business. Obviously, you
have the Einstein of the electronics
industry on your mailing lists. I sug-
gest he procure an accurate meter and
place the leads between the plate of
his Intelligence Quotient and the grid
of his Modesty Amplifier and he will
undoubtedly arrive at the conclusion
of a direct short.

BUD WILSON
Canton, Ohio

... I find letters to the editor inter-
esting, informative, and sometimes
humorous, such as the letter by R. M.
Thorson of Palo Alto. I presume it
was written in that vein.

E. S. TANTON
Prince Edward Island, Canada

License S.O.S.

Editor, ELECTRONIC TECHNICIAN:
This letter is an S.O.S. to all serv-

icemen in the state of New York. As
you know, petitions have been circu-
lated for licensing, but the response
so far has been spotty. The bill to li-
cense has been introduced. It is the
moment when success or failure hangs
in the balance. A sponsor has been
obtained from the Assembly, The Hon-
orable William E. Adams of Kenmore.
But he needs your help. I urge each
serviceman to see his State Senator
and Assemblyman personally. This
bill is fair, it discriminates against no
one and will raise the standards of our
industry.

DOUGLAS COOK
Douglas Electric & Heating Co.
Kenmore, N. Y.

(Continued on page 12)
For more data, circle 2-10-1 on coupon, p. 46
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FIRST CHOICE WITH SERVICE TECHNICIANS ... EVERYWHERE!

* ~OP IWO IS ONLY ONE
MINIATURIZED

ASK FOR ELMENCO

C
el DIPPED MYLAR*-PAPER.

CAPACITOR

don't accept
substitutes

or
imitations!

 OPERATES AT 125°C.
WITHOUT DERATING

 STANDARD TOLERANCE
±1000

MISSILE RELIABILITY

 COMPLETELY MOISTURE
PROOF

 UP TO 50% SMALLER
THAN OTHER TYPES

Available at every REPUTABLE
distributor throughout the country!

ARCO electronics inc.
Community Drive, Great Neck, New York  Branches: Dallas 7, Los Angeles 35

 Dupont Reg. Trademark

dp

OVER 54,000,000
SOLD IN LESS
THAN 2 YEARS

IS PROOF POSITIVE
OF THE UNIVERSAL

ACCEPTANCE OF
ELMENCO dp

DIPPED MYLAR-PAPER
CAPACITORS

Now being used in millions of
television sets, radios, phono-
graphs, electronic circuitry and
military applications.

Write for Catalog dp 110.

For more data, circle 2-11-1 on coupon, p. 46
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master antenna system
ever developed

»:,00 441.,,í;,,e.

NEW
BLONDER -TONG'
TRANglrf6r4 - SÉT
BOOS TER MODEL IT -3

wt~earrK,

All the gain you need from one antenna for 4 TV or FM sets!

This new transistor -operated 4 -set booster provides higher gain and
lower noise than any comparable vacuum tube unit. There are no
tubes to replace, lower power drain and negligible heat - all con-
tributing to lower cost, longer maintenance -free operation than any
unit on the market. List price of model IT -3, $32.50.

SUPERB 1, 2, 3 or 4 SET PERFORMANCE

 1 SET-B-T 'straight thru' circuit provides full gain without isola-
tion losses (Gain: 9 to 14 db, TV; 8 to 12 db, FM).

 2, 3 OR 4 SETS-splitting circuit provides gain and inter -set isola-
tion necessary to provide top performance on 2, 3 or 4 sets. Gain two
sets-each set 4 to 8 db; Gain three sets-each set 3 to 4 db; Gain
four sets-each set 2 to 3 db.

Sold through distributors. For details write: Dept. ET -2
engineered and manufactured by 1 
BLONDER TONGUE

9 Ailing St., Newark, N.J.

Canadian Div.: Beoco Television Assoc. Ltd., Toronto. Ont.  Export Morhan Export Corp.. N. Y. 13
home TV accessories UHF converters  master TV systems  industrial TV systems  FM/AM radios

For more data, circle 2-12-1 on coupon, p. 46

(Continued from page 10)

Speedy Distributor

Editor, ELECTRONIC TECHNICIAN :
How's this for fast service. Hal Hav-

ens Appliance Co., Hamilton, Texas,
in connection with their "Going Out
FOR Business Sale" called us for a
picture tube and some TV parts. The
call was received at 1:34 PM and at
2:52 PM we had delivered the parts
and picture tube 120 air miles distant.
We were happy to cooperate and help
out this good service dealer.

LYLE HAMMER
Electronic Headquarters
Austin, Texas

Current Vs. Electron Flow

Editor, ELECTRONIC TECHNICIAN:
I am plagued with the harassing

question on the subject of current flow.
What is the difference between Con-
ventional Current flow and Electronic
Current flow?

RICHARD MAHLMEISTER
Dayton, Ohio

 It doesn't make much difference
whether one talks about Conventional
Current flow (plus to minus) or Elec-
tronic Current flow (minus to plus).
It's a question of semantics. Conven-
tional Current flow came first, thanks
to power generation. It may very well
be obsolete in view of the more proper
application of electron flow in elec-
tronic circuits.-Ed

Helpful "Tough Dog"

Editor, ELECTRONIC TECHNICIAN:
The "Tough Dog" article of Mr.

Fred J. Will on the motorboating Phil -
co portable radio, Model E676, really
helped me out of a spot. I just hap-
pened to have one of these on the
bench with the same problem when I
read the article in Dec. issue. I really
enjoy your publication and the Circuit
Digests have many times paid for the
cost of my subscription. Keep up the
good work!

W. L. BUSH
Bills Radio -TV Service
Kent, Ohio

SQuggia`í11 QEPagQ

/7"-k54

"Lady, the knobs are fake."

12 ELECTRONIC TECHNICIAN February, 1961



Latest issue of

TUNG-SOL TIPS
tells you what you should know about

SINGLE SIDE BAND

The two -tube balance modulator circuit is an important element in single
side band transmission. It's discussed in the latest issue of Tung -Sol Tips.

MONTH after month Tung -Sol has been delivering
to the industrial serviceman one important issue

of Tung -Sol Tips after another. Specially written
for the service dealer who wants to devote his
talents to servicing industrial equipment, every
issue of Tips is crammed full of vital information
to help him in his work. This latest issue is no
exception.

Issue #14 offers in down-to-earth, on-the-job
terms a full-scale treatment of single side band
transmission. It discusses its advantages over con-
ventional AM signals - and these advantages are
considerable. You'll discover how the elimination
of the carrier signal and one -side band are accom-
plished without any reduction of signal quality and
intelligence. You'll be introduced to a whole series
of typical modulator circuits which are used to
suppress the carrier. In addition, there's a thorough

explanation of the filtering and phasing methods
for eliminating sidebands.

So, if you're a serviceman who still hasn't signed
up to get his issues of Tung -Sol Tips free every
month, now is the time to do it. You won't want to
miss this issue and the important issues planned
for the future. All you have to do is drop in to see
your local Tung -Sol distributor and ask him to put
you on the Tung -Sol Tips mailing list. Or write
directly. Tung -Sol Electric Inc., Newark 4, N. J.

TUN OSO I
Sales Offices: Atlanta, Ga.; Columbus, Ohio; Culver City,
Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irving-
ton, N. J.; Melrose Park, Ill.; Newark, N. J.; Philadelphia,
Pa.; Seattle, Wash. Canada: Abbey Electronics, Toronto,Ont.

For more data, circle 2-13-1 on coupon, p. 46
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Veining In the

BUSINESS FORECAST. According to L. Berkley
Davis, General Electric vp, 1961 electronic component
sales will continue at high volume despite a leveling
effect during the first half of the year. Factory sales of
tubes should total $827 million, and semiconductors
$626 million. This includes 385 million receiving tubes
(down 4% to $340 million), power tube sales $300 mil-
lion (up 4%), 11 million TV picture tubes unchanged
at $205 million, and industrial -military crt's. The
semiconductor figure includes 180 million transistors
(up 38% to $360 million), and rectifiers $136 million
(up 16%). According to GE's Hershner Cross, dis-
tributor TV set sales should be equal to 1960, down
5% from 1959.

COLOR TV set sales by RCA were up 30% in 1960,
reports Chairman David Sarnoff. Profit on color
receivers was measured in seven figures, holding
out hope for a stronger, growing market.

BIG GUN

this giant cathode ray gun, similar to those found in TV picture tubes,
is a tool for studying elec ron beams. Developed by Westinghouse
advisory engineer Dr. Hilary Moss, the gun is used to learn how
closely beams can be focused to give images of the greatest density,

h7tbitisil

"There's no picture madam because that's an electric oven."

CONSENT ORDER (7820) approved by the FTC for-
bids United Electronics Labs., Inc., 3947 Park Dr.,
Louisville, Ky. to sell its correspondence and resi-
dence course in electronics through false employment
offers, exaggerated earnings claims, and other decep-
tion. The complaint charged that the real purpose of
United's "Men Wanted" advertisements is to obtain
purchasers for its course and not to offer jobs, as im-
plied. It further alleged that starting salaries for elec-
tronic technicians trained by United often are less
than the $90 to $160 weekly claimed by United's sales-
men. The respondents' agreement to discontinue the
challenged practices is for settlement purposes only
and does not constitute an admission that they have
violated the law.

MARCH 20-23 are the dates for the 1961 IRE In-
ternational Convention at New York's Waldorf-
Astoria and Coliseum. More than 70,000 technical
people from 40 countries are expected to attend,
making it the world's largest technical meeting.
There will be 850 exhibitors at the Coliseum dis-
playing $15 million of the latest electronic equip-
ment.

KING-SIZE RADIO HUM has been detected by MIT
scientists. The world -girdling air space between the
earth's surface and the lower ionosphere acts as a
resonant cavity resonating at 7.8 cps. The giant cav-
ity is excited by electrical discharges during thunder-
storms.

'14 ELECTRONIC TECHNICIAN February, 1961
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MOST SERVICE DEALERS have mixed feelings
when the few gyps in the trade are brought to
justice. It's satisfying to see shady operators get
their just reward, but we feel a bit uneasy that
some portion of the public may not understand
that crooks are a tiny minority-as they are in
most businesses. These somber thoughts were
brought to mind by the arrest of two Los Angeles
brothers for padding repair bills. New sets in per-
fect condition, except for one faulty tube, were set
up. The culprits replaced new tubes with used ones
. . and charged over $40 in the bargain.

"OPERATION SNOWBALL," a 12 -month industry-
wide TV set sales promotion program launched in
January by Corning, emphasizes the benefits in new
sets resulting from technological advances. Objectives
are to expand the TV market, encourage more trade-
ins, and stimulate demand for higher priced sets. Co-
operating companies will underwrite promotions for
small and large dealers.

NEW SERVICE POLICY announced by Philco
guarantees service labor, as well as parts, on TV
repairs during the standard 90 -day warranty pe-
riod. More than 30,000 independent factory au-
thorized service technicians are said to be available
to carry out the new service policy. Service costs
paid for by Philco are included in the list price of
the product. For 17" and 19" portables, "carry -in"
service is $1.75; "in -the -home" costs for portables
and consoles are covered for $4.00. A similar war-
ranty policy has been in effect for radios.

OCTOPHONE is the name of an electronic reader
which converts printed letters into musical sounds,
thereby eliminating the need for Braille or special
tape recordings for the blind. The English develop-
ment uses a light beam to scan a printed page, pro-
ducing a pitch that varies with the shape of the let-
ters.

REMOTE -CONTROL TV supervises building of a
road near the New York City approach to the
George Washington Bridge. A closed-circuit TV
camera, mounted on a five -story building's roof,
transmits closeup shots of construction activities
to a monitor screen in the project manager's of-
fice. He keeps the job running smoothly by com-
municating with his men through a two-way
radio.

CALENDAR OF COMING EVENTS

Feb. 26- Pacific Electronic Trade Show, Great Western Exhibit
Mar. 1: Center, Los Angeles, Calif.

Mar. 20-23: IRE International Convention, The Coliseum and Waldorf-
Astoria Hotel, New York, N. Y.

4-9: 1961 Los Angeles High Fidelity Music Show, Ambassador
Hotel, Los Angeles, Calif.

7-9: NATESA Spring Directors Meeting, Albuquerque, New
Mexico

19-21: 13 Annual Southwestern IRE Conference & Electronics
Show, SWIRECO, New Memorial Coliseum and Baker
Hotel, Dallas, Texas

Apr. 26-28: 7th Region Technical Conference & Trade Show, West-
ward Ho Hotel, Phoenix, Ariz.

May 22-24: 1961 Electronic Parts Distributors Show, Conrad Hilton
Hotel, Chicago, Ill.

Apr.

Apr.

Apr.

U.S. WEATHER BUREAU has put into operation
an electronic computer -plotter which draws a
complete weather map of the Northern Hemis-
phere in less than three minutes. Data on magnetic
tape is fed to a digital -to -analog converter, which
in turn instructs the Weather Plotter's mechanical
hands to draw contours or isobars automatically.
Information is gathered from 500 weather obser-
vation stations by teletype.

MICROMINIATURE CIRCUITS that are swallowed
or injected into the body to aid disease diagnosis is
envisioned by Dr. Edward Witting, deputy director of
Army research. The circuits could be used to telemeter
physiological data to the examining physician.

UNDERSEA TV

With this RCA vidicon tube, the Navy's new tank -like vehicle (in
background) can see as it crawls along the ocean floor. Signals from
the nautical TV cameras are transmitted to a land station via a

special cable from the large reel. The vehicle is called RUM for Remote
Underwater Manipulator. It was developed by U. of Cal.
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MODEL PS -2

2 OUTPUT RANGES

54995 net

-IN-1 DC POWER SUPPLY
1 ... use it for operating ALL TYPES of auto radios

(transistor, hybrid and tube)
2... use it for operating personal portable radios

(transistor)
... also operates experimental transistor circuits, relays; use it for
electroplating, laboratory work.
 Transistor protection with separately fused milliameter.
 Longer life with EPL patented conduction cooling.

2 OUTPUT RANGES

VOLTS

0-16

0-20

CURRENT

5 amps.
75 ma.

RIPPLE

0.5%
0.15%

Compare With Others At Your Distributor ... Send For Literature!

ELECTRO PRODUCTS LABORATORIES 4501-V Ravenswood, Chicago

Canada: Atlas Radio Corporation Ltd., Toronto otse

BEST FILTERING, REGULATION
For more data, circle 2-16-1 on coupon, p. 46

NEW

/rlosey

TWO SET COUPLER

FOR TWO SET
TV- FM OPERATION

You'll enjoy using the PC -2 two set

coupler because your work and time will
command a better price. The more effi-
cient installations result in satisfied
customers .... fewer callbacks!

FEATURES INCLUDE:
* Printed Circuit Design!
* Low Forward Loss!
* High Inter -set Isolation!
* Call -Back Proof Connections!
* Compact - Neat!
* May be installed outdoors in semi -

protected area!

Profit Wise TV Servicemen Choose
Mos ley.

Mosley zzo r!a. 9izc

PC -2, Dealer Net, $1.36
(Suggested List $2.26)

Another "Premium Quality"
Mosley TV Accessory.

Order from your Authorized Mosley

4610 N. Lindbergh Blvd. - Bridgeton, Missouri Distributor or write.
For more data, circle 2-16-2 on coupon, p. 46

News of the Industry

SYLVANIA announces production
of its two billionth electronic receiv-
ing tube at Emporium, Pa.

EMPIRE STATE reports its ap-
pointment as an authorized service
station for EICO.

SOUTH RIVER METAL PROD-
UCTS Sales Mgr., Marty Roth, reigns
to take a position with another elec-
tronic company.

WESTINGHOUSE has named ARI-
BERT A. BOMBE as sales rep for the
Electronic Tube Div. in N.D., S.D.,
Minn., Wisc., Mich., and No. Ohio.

DELCO RADIO opens a distribu-
tors program for its semiconductor
products with the appointment of
TED HAYES as Mgr. of Distributor
Sales.

ZENITH has announced more than
one million TV receivers were pro-
duced and sold during 1960, the com-
pany's second successive million -plus
TV set year.

CBS ELECTRONICS announces
two appointments to new posts: HER-
BERT L. REICHERT, Mgr., Dealer
Products Sales; and JOHN H.
HAUSER, Gen. Mgr., Distributor
Sales.

TEXTRON has elected GEORGE H.
METTLER as a Vice Pres., to coordi-
nate and assist in development of
international business. MB ELEC-
TRONICS, div. of Textron, appoints
CHARLES D. BROWN as Pres.

PHILCO International Div. has
reached an agreement with JOHN M.
OTTER CO., N.Y., N.J. and Phila-
delphia distributor of domestic Philco
Products, to test market the British
Philco home electronics in that area.

MALLORY announces Grand Prize
winners (all expense jet trip to Mon-
tego Bay, Jamaica) of the "Cool
Deal" Contest as follows: VERN W.
MAXWELL of Cantrell, Ill.; and
WOODBUR D. RYAN, salesman for
Bruce Electronics, Springfield, Mass.

UNITED CATALOG reports a se-
ries of free sales aids available to dis-
tributors of THE RADIO -ELEC-
TRONIC MASTER, including a 2 -

color counter card, sales messages for
imprinting on letterhead at no charge,
free use of industrial mailing list in
distributors' territory. The 1961 edi-
tion of the MASTER is the silver an-
niversary issue cataloging in 1600
pgs. over 175,000 electronic items
manufactured by more than 330 com-
panies.

16 ELECTRONIC TECHNICIAN February, 1961



What type
of TV Lead-in
Cable do you
need?

Your
Belden Jobber
has it!

Convenient lengths
in coils and
spools

Belden
WIREMAKER FOR INDUSTRY

SINCE 1902 - CHICAGO

Cord Sets and Portable Cordage 
Electrical Household Cords  Magnet
Wire  Lead Wire  Automotive Wire
and Cable  Welding Cable

WELDOHM, PERMOHM, CELLULINE
are Belden Trademarks
Reg. U.S. Pat. Off.
'Belden Patents U. S. 2782251 and 2814666

WELDOHM . . two and a half times
the flexing life and one and a half times
the breaking strength of ordinary lead-
in. Resists pulling, whipping, twisting.
300 Ohm. No. 8230.

PERMOHM*.. for use under condi-
tions of extreme salt spray, industrial
contamination, rain, and snow. Gives
stronger, clearer signals. 300 Ohm.
No. 8285.

STANDARD 300 -OHM LINE .. of-
fers low losses at high frequencies. Also
ideal for use with FM receiving an-
tennas. No. 8225.

DECORATOR CABLE . . this new
300 -ohm lead-in cable is of ivory color
-blends into any interior decorating
arrangement. No. 8226.

CELLULINE* . . excellent resistance
to sun, abrasion, and wind. Installation
easy .. no end -sealing necessary. Gives
strong UHF and VHF TV pictures.
300 Ohm. No. 8275.

8-1-1
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SILVER SEALED
(switch -type)

HOT ROD
(turret -type)

HI Fl
(FM) Tuner

Throughout the industry, the trouble -free TARZIAN
TUNERS are winning praise for meritorious achievement.

No other commercial unit possesses so many of the
desirable features found in the TARZIAN TUNER which is
recognized as "the world's finest tuner for the
world's finest sets."

Today, TARZIAN is the only commercial manufacturer
offering the HOT ROD (turret -type) and SILVER
SEALED (switch -type) ... as well as the Hi Fi FM Tuner.
All with built-in HIGH QUALITY ... DEPENDABILITY .. ,
and EXCELLENT PERFORMANCE at Low COST.

For more information, write to: Sales Department, Tuner Division

TSARKES TARZIAN INC
east hillside drive bloomington, indiana

Manufacturers of TV and FM Tuners  Closed Circuit TV Systems
 Broadcast Equipment  Air Trimmers  Magnetic Tape  Semiconductors

For more data, circle 2-18-1 on coupon, p. 46
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Reps & Distributors

ERA's nine National Committees
met on Feb. 1 to lead off the 2nd an-
nual Electronic Representatives As-
soc. Convention in the Los Angeles
Ambassador Hotel.

ELECTRONIC ENTERPRISES,
INC. is the new name announced by
the firm which has operated as MIL-
WAUKEE ELECTRONIC EXPEDI-
TORS, INC., Milwaukee, Wisc.

ELECTRONIC PUBLISHING has
announced publication of Catalog No.
102 for MERQUIP ELECTRONICS,
INC., Chicago, Ill., containing 196
pages of product and price informa-
tion for 99 manufacturers.

SENCORE announces PEOPLES
RADIO & TV SUPPLY CO., Roanoke,
Va., sponsored a SENCORE Clinic
with more than 50 TV technicians at-
tending. An educational film was
shown featuring the new Mighty Mite
Tube Checker, the TC-109.

MARK MOBILE reports the ap-
pointment of three reps for its line of
Heli-Whip and Beacon antennas:
ATHANS SALES CO., Dallas, Tex.;
DIXIE ELECTRONIC ASSOC., Madi-
son (Nashville), Tenn.; and WES
ALDERSON CO., Los Angeles, Calif.

ARCO ELECTRONICS announces
Western industrial distributors to
handle the new line of HST DIV.
transformers, to which Arco holds
exclusive distribution rights to job-
bers and distributors in the U.S. and
Canada: RADIO SPECIALTIES &
APPLIANCE CORP., Phoenix, Ariz.;
BRILL ELECTRONICS, Oakland,
Calif.; PACIFIC WHOLESALE CO.,
San Francisco; HOLLYWOOD RA-
DIO & ELECTRONICS, Hollywood;
R. V. WEATHERFORD CO., Glen-
dale, Calif.; SHANKS & WRIGHT,
San Diego; SHELLEY RADIO CO.,
Los Angeles; DENVER ELECTRON-
IC SUPPLY CO., Denver, Colo.;
CARTER SUPPLY CO., Ogden, Utah;
and C & G ELECTRONICS CO., Seat-
tle, Wash.

j(c)IKE's TV
REPAIRS

For more data, circle 2-19-1 on coupon, p. 46 - -



rpyrighf 1961 Chorv.el Mosier Corp.

CHA NNEL
MASTER ,41

harps
on one

theme:

PERFORMANCE!

w
To make the most, feature the best

- sky-high quality products by
Channel Master. Channel Master
moves the goods because it delivers
the goods. It's the brand that gives you
those heaven-sent little "extras". Top
quality and top performance for your
customers - maximum volume and
profits-you get the best of both. Just
follow your "growth line" - Channel
Master.

CHANNEL MASTER
SUPER 10 T -W ANTENNA

The most powerful super -fringe an-
tenna yet developed. Based on
Channel Master's unique Traveling
Wave principle, it has 10 elements
and offers up to 78% more power for
picture -poor homes.

CHANNEL MASTER
TENN-A-LINER ROTATORS

The only automatic rotator that can
be aimed within one degree of the
required direction. Unsurpassed ac-
curacy, plus great repeatability and
easier, quieter operation.

CHANNEL MASTER
PREMIUM QUALITY TUBES

America's fastest growing line!
Longer -lasting, uniformly dependable,
with minimum call-backs. No other
tube make offers greater oppor-
tunity for profits than these fully
proved performers.

CHANNEL MASTER works wonders in sight and sound
f 1 l f N Y f I f f. I. V.
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PHOTO BET -MAN ,,R;HI

ail, hail, the gang's all here

They'd be inside if the TV set were working .. .
but a push -push control went bloo-ey.
Luckily for them, though, CENTRALAB has replace-
ment units ... the only push -push units on the
market, plus a complete line of 35 push -pulls. Four
different types-Adashaft, Universal Shaft, Fastatch
or dual concentrics, and Twin types for stereo.
Push -push and push-pull controls are now being
used in over 78% of the TV, radio and hi-fi sets
coming out of the factories. Find the CENTRALAB
replacement you need at your distributors, so the
folks can get back inside to see what Wyatt Earp
is up to.

THE ELECTRONICS DIVISION OF GLOBE UNION INC.

9028 EAST KEEFE AVENUE  MILWAUKEE I, WISCONSIN

(ENTRALAR CANADA LIMITEE-(JOE, ONTARIO

ELECTRONIC SWITCHES  VARIABLE RESISTORS  CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS  ENGINEERED CERAMICS

For more data, circle 2-20-1 on coupon, p. 46

Catalogs & Bulletins

TECHNICAL BOOKS: 38 -page, 1961 catalog
of technical books and business books
is available. The Macmillan Co., 60
Fifth Ave., New York 11, N. Y.
For more data, circle 2-20-2 on coupon, p. 46

FLASH -TEST: Circular covers combina-
tion continuity -tester and flashlight.
Tests all types of fuses and appliances
plus regular spotlight coverage. Selcin
Corp., Box 88, Medford 55, Mass.
For more data, circle 2-20-3 on coupon, p. 46

FUSE KIT: Literature describes a general
purpose kit. Contains assortment of
60 fuses of the 16 most popular types
and substitution chart packed in plas-
tic box. Sightmaster Corp., 50 Aleppo
St., Providence, R. I.
For more data, circle 2-20-4 on coupon, p. 46

ANTENNAS: Literature describes model
HK -1 home TV/FM System Kit, fea-
turing new type indoor antenna that
p'Iovides reception on up to four TV
or FM sets. Blonder -Tongue Labs., 9
Alling St., Newark 2, N. J.
For more data, circle 2-20-5 on coupon, p. 46

MICROPHONES: 6-pg color brochure
covers Vega -Mile wireless microphone
system and also carries specs of the
complete line of the firm's accessories.
Illustrates suggested applications.
Vega Electronics Corp., Cupertino,
Calif.
For more data, circle 2-20-6 on coupon, p. 46

TRANSISTORS: "The 2N741 Mesa Tran-
sistor as a Power Oscillator and Class
C Amplifier," is the title of Applica-
tion Note AN 124. Circuit schematics,
performance curves, and illustrations
included. Technical Information Cen-
ter, Motorola Semiconductor Products
Inc., 5005 E. McDowell Rd., Phoenix,
Ariz.
For mare data, circle 2-20-7 on coupon, p. 46

EQUIPMENT FOR TV SYSTEMS: Available are
10 two-color specification sheets cover-
ing electronic and electrical equipment
for closed-circuit and community TV
systems. The series cover modulators,
amplifiers, preamplifiers, converters,
all-weather housings, plus accessories.
Ameco Div., Antennavision, Inc., P. O.
Box 11326, Phoenix, Ariz.
For more data, circle 2-20-8 on coupon, p. 46

TUBES: Two new Application Notes are:
AN -189, "New 100 -Milliampere Tubes
for 120 -volt Series -Heater -String
Home Radio Receivers"; and AN -190,
"AC/DC Stereo Amplifiers Using Out-
put Tubes having 100 -Milliampere
Heaters." For copies, write on your
letterhead to RCA Commercial Engi-
neering, Electron Tube Div., Harrison,
N. J.
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Prove how CBS design for Total Reliability

CUTS BACK YOUR CALLBACKS
Are callbacks stealing away your profits? CBS Total Re-
liability tubes can keep them in your pocket. Take the
CBS 5U4GB, for example.

This improved CBS tube has been specifically engineered
with advanced features for utmost dependability. And
its extra quality and longer life will build customer con-
fidence-important for your continued success.
Now you can prove this to yourself right on the job-
at CBS Electronics' expense. For a limited time only,
you get a free trial CBS 5U4GB when you buy nine.
You get a full "10 -pack" but you pay for only 9 tubes.
Order now from your CBS Electronics distributor. Offer
expires March 15.

CBS ELECTRONICS
Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

Receiving, industrial and picture tubes  transistors and
diodes  audio components  and phonographs

How design for Total Reliability prevents
filament failure in the improved CBS 5U4GB

In ordinary rectifier tubes,
filaments burn out when
they overheat from a rise in
reverse current. CBS elimi-
nates this "back emission"
in the 5U4GB with larger
plates of non -emissive ma-
terial that permit cooler op-
eration and longer tube life.

CBS proved this by submit-
ting the 5U4GB to dynamic
"blast" tests that brutally
cycled the tube between 4
and 6.8 volts with 800 volts
plate potential. Meter read-
ings showed "back emis-
sion" to be barely measur-
able - less than one ma.

ELECTRONIC TECHNICIAN February, 1961
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Roger Hefner owns and operates Hefner Television & Radio
Service in Lima, Ohio. He attended DeVry School in Chicago,
worked with a major radio -TV manufacturer, then went into
business for himself. Roger now has two technicians helping him
with sales and service on home and auto radio, TV and hi-fi.

Stop call-backs with these quality Mallory components ... .

TC TUBULAR ELECTROLYTICS

Economical filter capaci-
tors. Hermetically sealed.
Also special TCX type for
-55°C. Twin -pack keeps
leads free from kinks.

FP ELECTROLYTICS

Original 85°C capacitor,
now better than ever.
Etched cathode gives hum -
free performance. Chassis
or printed circuit mounting.

STYLOC® CONTROLS

End searching and waiting.
Your distributor can cus-
tam-build, in just 30 sec-
onds, any of over 38,000
single or dual controls.

GOLD LABEL® VIBRATORS

Quietest ever made ... for
the best in auto radio serv-
icing. Buttonless contact
design gives longest trouble -
free service.
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Radio- TV Serviceman Roger Hefner tells how:

"Mallory quality components
protect my reputation
for quality service"
"My service reputation is founded on quality-in products and in
workmanship-and I'll never jeopardize it by using cheap `specials'
that are sold as 'just as good'. In replacement components, only
the best will do. This means Mallory-and no substitutes !"

In ceramic capacitor replacement, Roger
Hefner, like thousands of other technicians,

has found Mallory RMC Discaps® tops for
customer satisfaction. Long the quality

standard in original equipment, Discaps have the built-in quality
that ends call-backs ... provides the margin between just service
and service. On 3 x 5" file card five -packs.
Whatever your need, see your Mallory distributor-for highest
quality components ... widest selection ... sensible prices.

® Trademark Radio Materials Company, a Mallory division.

MALLORY PVC CAPACITORS

New, blue Mylar* cou-
pling and by-pass capaci-
tors. Dunk 'em, bend 'em,
overload 'em, overheat
'em ... they can take it.
*Reg. Trademark E. I. du Pont
de Nemoure & Co., Inc.

ft.)
MALLORY MERCURY BATTERIES

Tops for transistor radios.
Steady power, up to 3 times
longer service . . . they
"live" for years when idle.
Guaranteed leakproof.

Distributor Division, Indianapolis 6, Indiana

MALLORYP. R. MALLORY EL CO. Inc.

GEMS

Rugged, moistureproof tubular
capacitors, unmatched in filter,
buffer, by-pass and coupling
service. Handy five -pack keeps
stock clean, leads kink -free.

For more data, circle 2-23-1 on coupon, p. 46
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Z EARN MORE MONEY
* BUILD A BETTER FUTURE

NOW you can learn 2 -way radio

servicing at home from Motorola

NOW, for the first time, a home
study course devoted exclusively to
2 -way FM radio servicing.

The MOTOROLA TRAINING
INSTITUTE trains you for a pro-
fessional career with unlimited
potential. The booming 2 -way radio
market should triple in the next 10
years. Qualified servicemen are
urgently needed!

The Motorola Training Institute
course covers everything in 2 -way
radio from basic principles to sys-
tem analysis and troubleshooting the
latest transistorized equipment.

Course Includes:
 38 STUDY LESSONS WITH COMPLETE

SECTION ON TRANSISTORS

 9 UP-TO-DATE TEXTS
 MORE THAN 20 TECHNICAL ARTICLES

HERE'S WHAT STUDENTS SAY
ABOUT THE MOTOROLA

TRAINING INSTITUTE COURSE

"The section on transistors alone is
more than worth the price of the
full course." (K. F.-Illinois)

"Although I have an FCC license
and some experience as a technician,
I did not have a good working
knowledge of the squelch circuit.
Now, through my Motorola Train-
ing Institute training, I am able to
do a decent troubleshooting job."
(P. C.-Indiana)

"Personally, I think any techni-
cian that does not sign up for this
course is missing a good opportunity
to ease his servicing problems."
(N. V.-New Jersey)

Write Today for
Complete Information

NO OBLIGATION AND
MAN WILL CALLSALESNO SALESMANS

NEW TECHNICIANS: Learn in just a few months what
could take years. Course prepared by experienced faculty
and highly skilled technicians. Easy -to -grasp lessons-
reference library-individualized instruction.

TV -RADIO SERVICE MANAGERS: Here's a great growth
opportunity for you and your technicians. The Motorola
Training Institute home study course teaches your tech-
nicians the right way to do 2 -way radio servicing and enables
you to expand your range of services.

EXPERIENCED TECHNICIANS: Learn advanced serv-
icing techniques and technological improvements. Get new
information and know how on all the new transistorized
equipment. An excellent "brush -up" course.

M MOTOROLA
TRAINING INSTITUTE

4501 Augusta Blvd., Chicago 51, III. I

Please send me complete information on
the MOTOROLA TRAINING INSTITUTE
No. A-165.

prir u

NAME

ADDRESS

CITY

ForFor more data, circle 2-24-1 on coupon, p. 46
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f-unto NEWS LETTER

FEDERATED INDUSTRIES announces
its new "MAX-FLX" auto radio speaker
line with as much as 331/3% more field
strength with the same magnet weight.

UNITED AUDIO introduces the Dual -

1006 Custom turntable/changer, super-
seding previous model. It trips and
tracks as low as 11/2 grams. $79.95.

BELL SOUND introduces its first
bookshelf stereo speaker, having 2 -

way speaker system featuring 8" woof-
er, 31/2" tweeter, walnut veneer cabinet;
$60.00 each.

ALLIED RADIO introduces the Knight
KN-150 Hi -Fi FM Tuner with Dynamic
Sideband Regulation. IM distortion is
below 0.25% at signal levels over
10 p.v. $119.95.

ROBINS INDUSTRIES reports new
products: Model 5Q17-105 M/M quar-
ter -track stereo record/playback tape
head, @ $30; Model SD -4 4 -speed
strobe disc, @ 501.

NESHAMINY reports introduction of
a speaker installation kit, JAN KIT
Model 41, for built-in installations. The
JansZen electrostatic two -element
mid/high range driver and Model 350
woofer are both mounted on a single
panel board. Price is $99.95.

POLAR ELECTRONICS announces an
all -transistor stereo preamplifier -am-
plifier unit offering 15 watts/channel
with frequency range of 20-20,000
cps. The unit features complete circuit
encapsulation and is guaranteed for
30 months. $96.50.

LAFAYETTE announces a 4 -speed
turntable with integrated 12" tone
arm @ $49.50. Turntable features a
4 -pole motor, 3 lb 12" aluminum table,
speed control varies each speed ±7%.
Technical specs: noise and rumble
-50 db, wow and flutter less than
0.2%.

ZONE STATE
J

BENJAMIN ELECTRONIC SOUND in-
troduces a new magnetic phono car-
tridge, Model ST -310D, for stereo rec-
ords only. Called the "Studio," it is
used by European broadcast studios.
Features include: 0.52 mil diamond
stylus, 20-20,000 cps frequency re-
sponse, 3 to 5 grams tracking force.
Priced at $45.00.



The Businessman in the Serviceman suit knows 1,400,000 new
houses* mean unlimited opportunities in new antenna installations.
He intends to get his share of this profitable business. His antenna
brand? ... JFD, of course-for performance that delights his
customers and confirms their confidence in his technical ability.

HI -FI BANSHEE HI-FI FIREBALL
For more data, circle 2-25-1 on coupon, p. 46

THE BRAND THAT PUTS YOU

D
IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
BROOKLYN 4. NEW YORK

HI-FI HELIX Source - American Builder



TVL TWIST-LOKO
CAPACITORS

These 'lytics take on the toughest

TV and radio duty, give maxi-

mum trouble-free service, without
HUMM111! They are dependable

at extremely high and low tem-
peratures. Cathodes are etched

to meet the needs of high ripple

Currents, high surge voltages.

TVA ATOM'
CAPACITORS

Atom tuhulars are service favor-
ites because they fit anywhere,
work anywhere. They're the only
small size 85 C (185 F) capaci-
tors in ratings up to 450 WVDC.
They have low leakage current,
long shelf life, and withstand
high ripple currents, high surge
voltages.

VL VERTI-LYTIC*
CAPACITORS

These single -ended moldedtu-
bulars are the ideal replacement
for units of this type found on
printed wiring boards.
Keyed terminals assure fast man-
ual mounting and correct polar-
ity. Resin end fill protects against
drying of electrolyte or entrance
of external moisture.

PCL PRINT -LOW
CAPACITORS

The printed circuit version of

the Twist-Lok.
Universal base

replaces any of the printed cir-

cuit 'lytics in use today. No

makeshift mounting
adapters to

damage capacitor or add extra

height ... no possibility of high

resistance contacts.

TE LITTL-LYTICQ
CAPACITORS

The best
forultra-miniature re-

placements
transistorcircuits,

throe g unusual reliabilitygh all -welded construction.No pressure jointsopen" or intermittentto causeLong shelf life-excircuits.portant intremely im-sets used only part ofthe year.

EVERY 'LYTIC
YOU E

every va ue
every rating
every style

Shown here are the more popular of Sprague's big family
of Electrolytic Capacitors, the broadest in the industry.
Other types include Metal -encased Screwbase; Plastic -

encased High-MF; Metal -encased Octal -base; Ultra -low
leakage Photoflash. All are listed and described in Sprague's
NEW Catalog C -613A. Get your copy from any Sprague
distributor, or write Sprague Products Company, 65 Marshall
Street, North Adams, Massachusetts.

RADEMA SPRAGUE®
THE MARK OF RELIABILITY

WORLD'S LARGEST CAPACITOR MANUFACTURER

For more data, circle 2-26-1 on coupon, p. 46
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ELECTRONIC
TECHNICIAN

Improving TV Set Serviceability

We have been pleased to note the improvement
being made in TV receiver designs. Those port-
ables (some of which are barely toteable) have be-
come more compact. The laminated or bonded
faceplate in place of the separate safety glass
should improve accessibility, simplify dust re-
moval, and provide greater flexibility in the set's
physical design.

Most heartening are the improvements to make
sets more serviceable. Along with thousands of
service technicians across the country, we com-
plained about early printed circuits which were

not as reliable in performance or easy to service
as they should have been. Current models use
tracing patterns which simplify the trouble shoot-
er's job in locating defective components.

We hope set designers will not slacken their
pace in designing greater serviceability into TV
receivers. On some sets, certain controls are either
inaccessible or nonexistent. On others you have to
remove the entire chassis before you can take out
the safety plate. Happily, such shortcomings are
not typical of most sets.

There's progress in serviceability.

Those Long Warranties

A TV set buyer has a right to expect proper
performance for a reasonable time. Warranties
should continue to assure free replacement of de-
fective parts.

However, the very nature of TV sets demands
periodic maintenance. To set out a warranty that
is unreasonably long-five years, for example-
confuses the consumer and places an excessive
burden on the service dealer. Warranties should
protect against unexpected failures, not normal
long-term wear. A five-year warranty incorrectly
implies to the consumer that failure should not be
expected before that time. The set performing well
after five years without service is a rarity among
rarities.

As a sales gimmick, unreasonably long warran-
ties can backfire. Competitors will be pushed into
matching or surpassing existing warranty periods.
Ten-year warranties, anyone? It could happen,
saddling the industry with an unnecessary, obnox-

ious burden.
We are pleased to see the January 1961 report

by Consumers Union inform consumers about the
difficulties such a guarantee encourages :

"The Admiral set is worth a brief discussion.
The five-year guarantee of its particular printed-
circuit board should ease the serviceman's fear of
the sort of hairline cracks that drove him to de-
spair when they appeared in the boards of many
of the early printed -circuit sets. However, the un-
usual Admiral guarantee is somewhat less of a
help than it purports to be: The many parts on
the board are only guaranteed for the usual 90
days. To replace the board under the guarantee,
the serviceman will have to transfer all of the parts
from the old board to the new one, a time-consum-
ing and costly process."

We hope that set manufacturers will give the
same careful thought to service warranties as they
have been giving to serviceable designs.
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ELECTROHOME (Canadian)

Vertical lines in the background may appear
slightly curved due to power supply hum affecting
the picture's horizontal linearity.

To correct this condition install a ceramic capaci-
tor whose correct value my vary from 2K to 4.7K
µµf (3000 µµf is correct for most sets) from B+
to the junction of R407 and C408. This capacitor may
be conveniently connected across pins one and two
on the yoke socket. Future production runs will in-
clude this modification.

GENERAL ELECTRIC
Chassis M4, M5, early M6-Interference Bars

Some of these chassis may display an interference
pattern resembling two hum bars when receiving ex-
tremely weak signals. This condition will not be ap-
parent on normal or strong signal operations.

Interference has been traced to the re -radiation of
the r -f signal from the receiver's power supply. To
eliminate this effect, disconnect the grounded end of
capacitor C405 connected to pin 4 of the low -voltage
rectifier (5U4GB) and connect it to pin 2. This
change has been incorporated in recent M6 chassis.

Chassis M5, U4-Remote Control Tube
Replacement

When it becomes necessary to replace the 6EA8
tube in wireless remote receivers, replace the defec-
tive tube with a 6GH8 tube. The 6GH8 tube is an
improved tube to replace the 6EA8 when gain is a
factor. (However, direct replacement is recom-
mended for this application only, not for replace-
ment as a chassis tuner tube).

MAGNAVOX
Chassis 33 Series-Vertical Sync Stability

To improve vertical sync stability, the plate load
resistor in the sync separator circuit (Y2 6EB8 tube)
has been changed. The original value of R39, 2.2 meg,

3

65V

(I/2)6EB8
SYNC SEP

270V

. I

A critical vertical hold control condition in excessive noise areas
on some Magnavox series 34 TV chassis, can be corrected by
reducing the value of a plate resistor in the sync separator ()
6EB8 tube) from 2.2 megs to 1.8 megs.

has been changed to 1 meg. This modification is be-
ing incorporated in current production.

MOTOROLA
Chassis TS -435 Code A-01, CS-B-Production

Changes
(See ET Circuit Digest #528 10/59 and #551 2/60)

To prevent damage to the filament string in the

i

k

VERT
HOLD

R601 +2.2M
1.8M /oN CS -A/ ONLY

R202B

2M

To recenter the vertical hold control's lock -in position on a Motorola
T5-435 TV chassis, change the value of the resistor in series with
the control from 2.2 megs to 1.8 megs.

event the CRT arcs, the following production change
was made: Code A -01-A 0.01 µf, 1400V capacitor
(C508) was added to prevent other component
breakdown if the CRT should arc. The capacitor is
connected between B+ boost and ground. Physically,
this is between pin #1 (ground) of the 8GN8 vertical
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oscillator tube and the boost connection of C505.
Code CS-B-To center up the vertical hold control.
a 1.8 meg resistor is used in series with the control,
replacing a 2.2 meg resistor (R601).

PACKARD BELL
Chassis V8-7, V8-9-Christmas Tree Effect

To overcome a horizontal lock -out condition, ap-
pearing as a Christmas tree effect, change the hori-

To eliminate a "Christmas Tree" effect in some Packard Bell V8-7
& -9 TV chassis, the circled 8CG7 horizontal oscillator's cathode
resistor has been changed from 2200 ohms to 1800 ohms.

zontal oscillator tube's (8CG7) cathode resistor from
2200 ohms to 1800 ohms (±5%, 1/2W). Sets stamped
2962 or higher incorporate this change.

RCA
VC -18, -24 Series-FM Dial String Revision

It was found that mechanical vibrations reaching
the FM tuner drive were being transmitted to the
tuner's oscillator core. This resulted in a "howl" on
FM reception.

To eliminate this condition, the FM tuner string
arrangement has been revised. The string now makes
a bend at the eyelet where it leaves the tuner and is
passed over the top of the pulley, rather than under
it, and then continues to the underside of the tuning
drum shaft. If this change is made in an earlier pro-
duction run tuner it will be necessary to reposition
the FM tuner string drive collar for correct align-
ment.

The RCA FM tuner dial string modication illustrated here, eliminates
mechanically -induced reception howl.

ZENITH
New Turret Tuner-Oscillator Slug Alignment
The Gold Video Guard tuner employs a channel se-

lector knob with a mechanism that permits front
panel adjustment of each channel's oscillator slug

riIr^-.SL1 1lg;kJi

Zenith's turret tuner uses the front panel selector knob to adjust
each channel's oscillator slug. The "fine tuner" engages each slug
through a shaft gear arrangement when rotated.

without disturbing alignment to the other channels.
Rotating the tuning knob causes a nylon gear to en-
gage the oscillator adjustment screw of the channel
being viewed.
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Fig. 1-The "eyeglasses" hearing aid shown here incorporates an
electronic amplifier and volume control in its temple frame.

LEO G. SANDS

 The public spends around $60,-
000,000 for 300,000 new hearing
aids every year. Many different
types are available, such as the eye-
glass temple -type shown in Fig. 1.
No figures have been published on
how much is spent for servicing
hearing aids. But, it is a significant
number, you can be sure.

The standard price charged by
hearing aid repair specialists for
repair and overhaul of a transistor
hearing aid is $12.50 and $7.50 for
tube type aids. These prices include
parts, but no batteries. The repair
jobs are seldom performed by a
hearing aid dealer. Instead, the
dealer often ships ailing hearing
aids to one of the few specialized
shops where this kind of work is
done, or to its manufacturer.

Many hearing aid dealers special-
ize in the sale of new hearing aids
and confine servicing to replace-
ment of cords, batteries and ear
pieces. He chooses to send hearing
aids to a distant city for repairs be-
cause none of the electronics serv-
ice shops in his town has asked him
to farm out his repair business to
them.

There is nothing mysterious
about a hearing aid. It is a very
simple PA ("private" address) sys-

Servicing

Transistorized

Hearing Aids
 How They Work

 Repair Methods

 Obtaining Parts

tern consisting of a microphone, an
amplifier and an earphone or bone
conduction transducer. To see how
really simple a hearing aid is, let's
examine the circuit of one of the
popular makes, a Zenith model 50R,
shown schematically in Fig. 2.

The microphone output signal is
fed directly to the base of Q1 and to
the emitter through Cl. Bias is de-
veloped across R3 and is augmented
by the voltage fed to the base from
the junction of the voltage divider
R1 -R2. The signal developed across
R3 is fed directly to the base of Q2,
functioning as a common emitter
amplifier. The signal developed
across R5 is applied through C3 to

the base of Q3 whose output signal
is developed across R9 and is fed
through C4 to the base of Q4. The
varying collector current (output)
of Q4 passes through the coil of the
400 -ohm earphone.

The circuit is conventional except
for the manner in which volume is
controlled. Fig. 3A shows how the
third -stage circuit looks when the
volume control is set for minimum
gain. Q3 is essentially out of the
circuit. The signal voltage devel-
oped across R5 is also developed
across R6 and R9 which form a 50:1
voltage divider. Hence, there is a 34
db loss through the third stage.

When the volume control is set to

Fig. 2-Schematic diagram of a Zenith Model 50R Hearing Aid.

QI Q2
121-29 121-30 R6 50Kyá c4 Q4

121-30

C2
--1
C3

4yT.
R4

4yF

MIC. CI R3 1000
Trf

RIO4rf 1500 Re 12K

22K

R7
RI 4700
22K R5 R9t 1000 - 1000

R2 - 1.5V EARPHONE
22K 40011
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Q2

R4

C2
4yf

85 R6
000 50K

R9
1000 1000

+_ +T

4yf

l '
C4 4 TH.

STAGE

OA VOLUME SET FOR MINIMUM

R6 50K

Q2

R5
1000

R4 C2

1000 4

C4 4TH.
4yt STAGE

I
OB VOLUME SET FOR MAX/MUM

Fig. 3-Equivalent circuits of Zenith Model
50R when volume is set for minimum sound
(A) and maximum sound (B). See text!

its maximum gain position, the cir-
cuit is as shown in Fig. 3B. The
transistor Q3 is now in the circuit.
The signal voltage developed across
R5 is applied to the base of Q3
through C4 and is developed across
R7. But, also appearing across R7
is an out -of -phase feedback voltage
from the collector of Q3 whose value
is determined by the ratio of R7 and
R8 as well as the gain of Q3. In ad-
dition, the output signal developed
across R9 is fed back through R6 to
the input of Q3. The magnitude of
this feedback voltage is determined
by the gain of the transistor as well
as the ratio of R6 to R5, which is
50:1. The feedback through R8 is
the same at all frequencies while
the feedback through R6, which
must pass through C4, has less ef-
fect as frequency decreases because
of the rising reactance of C4.

R7 and R8 also bias the base of
Q3 at the desired d -c value. R10 in
the input circuit of Q4 affects gain
as well as bias.

It should now be obvious that
there is nothing complex about a
hearing aid amplifier. But, let's look
at another circuit. Fig. 4 is a sche-
matic of the Conny model T2 hear-
ing aid which also employs a four-
stage transistor amplifier. All

10yf R12

t)
2000

RIO
30K

Fig. 4-Conny Model T-2 Hearing Aid that uses a conventionally -wired volume control circuit.

stages employ the grounded emitter
connection. In the fourth stage,
feedback is provided by leaving R15
unbypassed and by the loop, con-
sisting of R16 and C8, from the
collector back to the base. Power
is derived from a pair of 1.5 -volt
penlight cells. Fig. 5 illustrates the
unit pictorially.

Troubleshooting

What can go wrong with a hear-
ing aid? The most common trouble
is a dead battery. The easiest way
to find out, of course, is to replace
the battery. Earphone cords are a
common source of trouble. Ear-
phones and microphones can also go
bad. These troubles can be remedied
without requiring any skill in elec-
tronics.

To determine if it is the ampli-
fier, earphone or its cord that is de-
fective, simply remove the earphone
plug from the amplifier output jack.
Connect a d -c voltmeter in place of
the earphone plug, turn the hear-
ing aid on and talk into the micro-
phone. There should be voltage and
its reading should increase as you
talk closely into the microphone.
Or, connect a d -c milliammeter
through a 200 to 450 ohm resistor
to the output terminals. When talk-
ing into the microphone, the cur-
rent reading should increase be-
cause of the action of the class B
amplifier. If the amplifier is
equipped with an output trans-
former, use an a -c voltmeter or
VTVM. It should read zero when
no sound is picked up. Output volt-
age should exist and vary when

Fig. 5-Pictorial view of a Conny 1-2 Hearing Aid, showing major components.

VOLUME CONTROL & SWITCH

Q4

Q3

PEN LIGHT CELLS
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talking into the microphone. If
these tests are passed, but you can
hear nothing when the earphone is
plugged in, you can assume that the
amplifier is functional and that the
earphone, its cord or its plug is de-
fective.

Diagnosing amplifier troubles

INPUT

A -C
VTVM

=3V

OUTPUT

Fig. 6-Practical test set-up for checking the
overall gain and frequency response of a

transistorized hearing aid.

requires skill, but not a great deal.
In the first place, it is a simple elec-
tronic audio amplifier. But, because
of its compactness, good eyesight
and careful workmanship are re-
quired. What can go wrong with a
hearing aid amplifier? Resistors can
change in value, capacitors can
open, short or become leaky, and
transistors can go bad.

The first step is to make a visual
inspection, looking for goo running
out of capacitors, dirt, corrosion and
broken connections. Don't expect to
find scorched resistors since the
voltages are so low that current
flow through resistors is extremely
small.

Once it has been determined that
the transistors and battery are
good, signal tracing is the next step.
With a hearing aid earphone or an
ordinary radio headset connected to
the output jack, you're ready to
proceed. You need an audio signal
source. If you're using an audio sig-
nal generator, be sure to ground the
signal generator case. Also, connect
the signal generator's grounded out-

put lead to the ground bus or case
(if it is grounded to the circuit)
of the hearing aid. Apply a 1000 -
cycle signal through a 100,000 -ohm
resistor, using one of the resistor
leads as a probe, successively to the
input of each amplifier stage, start-
ing with the last stage. Typical sig-
nal injection points are identified as
A, B, C and D in Fig. 4.

You should hear a tone when you
apply the signal to point A. When
you apply the signal to points B, C
& D, the tone should get progress-
ively louder. Be sure the hearing
aid volume control is turned up and
keep reducing the output of the sig-
nal generator as you progress to-
ward the head end of the amplifier.
If you do get tone when you apply
a signal at point B, but you get
none when feeding signal to point
C, you have trouble in the second
stage. When you apply signal to
point A, you might hear the tone
through the microphone, function-
ing as a loudspeaker.

You can measure overall gain and
frequency response by applying a
signal to point D and measuring
a -c output voltage across a dummy
load as shown schematically in Fig.
6. Monitoring an output section
with headphones is shown in Fig. 7.

Hearing aids, like other electron-
ic devices, last longer and work bet-
ter if given periodic preventive
maintenance. Cleanliness is most
important. Amplifiers worn close to
the human body are subjected to
heat and moisture. Leaky batteries
can contaminate parts. Earphones
are apt to become clogged with wax.
A simple way to clean amplifiers
and earphones is to dunk them into
a cleaning solution, using an ultra-
sonic cleaning system. In a matter

Fig. 7-Monitoring a hearing aid's output
with headphones. The phones are shunted
across a resistor through a 1µf capacitor.

Fig. 8-Test set-up for finding the impedance
of a headset, using an a -c meter to indicate
voltage drop at R.

of seconds, they will be amazingly
clean. Remove batteries first, and
make sure the cleaning solution will
not dissolve any of the parts. Man-
ufacturers of ultrasonic cleaning
systems generally provide informa-
tion on which cleaning fluid to use
for various applications.

Parts Problems

It may be difficult to get parts or
information from some hearing aid
manufacturers who want to re-
strict all servicing to themselves or
their dealers. If you run into un-
marked or unknown transistor
types, you can quickly determine
which lead is base, collector and
emitter if you have an in -circuit
transistor tester. Merely try the
test leads in various combinations.
When you find the right combina-
tion, the tester gives an indication,
if the transistor is operative. You
can also determine if it is PNP or
NPN and its beta.

To determine the impedance of
an earphone, measure the a -c volt-
age across it as shown in Fig. 8,
trying various values of R. When
the voltage is twice as great with
R disconnected than it is with R
connected, the impedance of the
earphone is approximately equal
to the value of R.

The resistors and capacitors used
in hearing aids are usually stand-
ard types available at radio parts
jobbers. Volume controls and trans-
formers may be special. Micro-
phones and earphones are usually
available from firms specializing in
these miniaturized devices. Cords,
plugs and other accessories are
available from such firms as those
listed in the Chart I.

To get into the hearing aid am -
(Continued on page 50)
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Difficult Service Jobs Described by Readers

Sync Capacitor
Weakens Video

An Admiral 21F1 chassis nearly
stumped me. The set was brought in
with no high voltage due to a short-
ed 500 qzf 20 kv hi voltage capaci-
tor. After replacing same I was
faced with a weak pix; the sound
appeared normal. The contrast con-
trol was operative and when fully
clockwise the picture showed re-

Fig. 1-Intermittent loss of horizontal sync
and weak video in an Admiral 21F1 TV set
was caused by a leaky sync capacitor.

trace lines. Sync would lock for
about ten minutes and then inter-
mittently fall out. It locked in ver-
tically, though.

I used an analyst to check r -f and
i -f circuits and could get the pat-
tern to come through fine, with good
contrast. However, the horizontal
sync still lost hold every now and
then. Since my analyst has a varia-
ble r -f and i -f signal control, it
seems all I was doing was forcing a
signal through the set. Still suspect-
ing i -f trouble I measured all volt-
ages : plate, screen, cathode, and

grid bias. All measured normal. The
video amplifier voltages were
checked and rechecked. Resorting to
an age box, I still found no im-
provement in the contrast.

The thought occurred to me that
perhaps I should tackle the sync
problem. I began with the 12AU7
(sync separator tube section)
shown in Fig. 1. Plate voltage was
just a mite low, but continuing on
the grid of the 6SN7 sync inverter
I read a positive voltage instead of
the -30 I was expecting.

I changed the coupling capacitor
(already had replaced tubes), and I
turned the set on to check the hori-
zontal sync. Much to my surprise,
not only did it lock in and hold, but
the pix came on with normal con-
trast too. Elmer Woods, Los An-
geles, Calif.

Filament Globar
Kills Oscillator

My customer's complaint on his
Sylvania Model 21T -103M was : no
sound (though audio noise was ap-
parent), picture on low frequency
channels (4 and 5) and no picture

Fig. 2-A defective globar resistor used in
Sylvania's 21T -103M chassis killed the tuner's
oscillator tube.

12AX4GTA 12L6GT
R178

t

16511 -COLD t I28Q6GTA
 48n -HOT ;

6AK5 5X8
OTHER

FILAMENTS

on the high frequency band (Chan-
nel 9) at any time. After approxi-
mately twenty minutes operation,
channels 4 and 5 would disappear.

At the shop I double checked by
substituting the r -f and oscillator
mixer tubes (5X8 and 6AK5) and
still didn't receive a picture. Trou-
bleshooting by checking and substi-
tuting tuner parts proved a failure.
I did notice that it took the set quite
a while to warm up when first
turned on.

I decided to change the globar re-
sistor (shown in Fig. 2) in the se-
ries filament string and to my as-
tonishment the set returned to nor-
mal operation. The trouble was low
filament voltage on the 5X8 and
6AK5 tubes. Since I had full raster
and audio noise, I did not suspect
low filament voltage. M. F. McWil-
liams, Drummond, Okla.

 High frequency oscillator circuits
are particularly sensitive to voltage
inadequacies. Therefore, it's not
surprising to find a slightly lower
filament voltage affecting tuner os-
cillator operation before the hori-
zontal oscillator or other circuit sec-
tions. A low -voltage rectifier with
deficient output could conceivably
also kill the tuner oscillator without
influencing width. Ed.

TOUGH DOGS
WANTED

$10 for acceptable items. Use
drawings to illustrate whenever
necessary. A rough sketch will do.
Photos are desirable. Unaccept-
able items will be returned if ac-
companied by a stamped envelope.
Send your choice entries to
"Tough Dogs" Editor, ELEC-
TRONIC TECHNICIAN, 480
Lexington Ave., New York 17,
N. Y.
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Misconceptions

In TV Servicing
Five Commonly Accepted TV Repair "Facts" Are Disproved

WAYNE LEMONS

 Everyday, it seems, we read or
hear some fallacy concerning some
facet of TV service. These fallacies
are picked up by technicians and
are told and retold until they per-
meate the thinking of the service
industry-but as someone has said,
"if fifty million people say a fal-
lacy is true, it's still a fallacy."

Certain errors have crept into
our thinking over the years-with
no one more guilty than myself, for
at one time or another I would
have sworn that all these miscon-
ceptions were true!

Let's take a look at some of the
more common fallacies and then
present evidence to prove that,
truly, each is a misconception.

1. A bright vertical line can only
occur on sets with a r -f high volt-
age power supply.

You've probably read this state-
ment somewhere, but the techni-
cian who has had vertical line
troubles (no horizontal deflection)
with a flyback supply knows bet-
ter. See Fig. 1. The cause may be :
open yoke or an open yoke cou-
pling capacitor. Many sets will
still develop high voltage without
the yoke connected; most auto -
former types will! Direct drive
sets often produce excessive high
voltage with the yoke or linearity
coil shorted! It follows then that
if high voltage is present but there
is no sweep energy in the yoke, a
vertical line could be present on
the picture tube.

2. Vertical output grid will be
negative if receiving vertical drive.

This statement is accepted uni-
versally by technicians. The facts
are: there is no negative drive un-

less the height (shown in Fig. 2) or
linearity is misadjusted. Many ver-
tical output stages are class A am-
plifiers and they normally draw no
grid current, since they function
on the linear portion of the curve.
Thus, no vertical output stage will
overheat because of the lack of
drive! Unlike horizontal circuits,
which rely on stored damper cur-
rent to produce part of the sweep,
vertical output stages must pro -

PICTURE

Fig. 1-Misconception: Bright vertical line can
only occur with a r -f high voltage power sup-
ply. Fact: This can also happen in a flyback
circuit.

Fig. 2-Misconception: Vertical output grid has
a negative voltage if receiving vertical drive.
Fact: When height or linearity controls are
misadjusted, the grid will indicate a negative
voltage. However, at normal control settings,
grid voltage is zero.

duce a linear sweep through the en-
tire sweep cycle-just like audio
amplifiers.

3. A shorted or partially shorted
yoke will cause horizontal "key -
stoning" (trapezoidal raster).

This is true of series -connected
yokes (Fig. 3A), except when used
in direct drive sets. Many modern
sets, though, use parallel yokes.
That is, the horizontal yoke wind-
ings are connected in parallel (Fig.
3B) across the flyback. When a
short occurs in a parallel yoke, the
current increases in the defective
section and decreases in the good
section because the defective sec-
tion now exhibits least resistance.
This tends to balance the sweep ef-
ficiency of the good and bad sec-
tions, causing a narrow raster with
paralleled sides, as shown. Techni-
cians may confuse this with a weak
horizontal output tube symptom.
Rule of thumb then indicates a
yoke check if width is still a prob-
lem after the horizontal output
section has been checked out.

4. Boost voltage is an important
measurement in horizontal circuit
troubleshooting.

This fallacy is widespread
among many TV technicians. You
can nearly always start an argu-
ment with other technicians by sim-
ply saying that it is a misconcep-
tion. To win the argument-simply
ask the disputant to list what trou-
bles he can determine by measur-
ing boost. He'll fumble a bit, for
all a boost measurement can do,
except in extremely rare instances,
is to indicate there is some (unde-
termined) amount of sweep energy
or there is none. However, he al-
ready knows this or wouldn't be
checking this circuit!

(Continued on page 60)
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Shure PHONO CARTRIDGES
Models M7-N21D and M3-N21D

stereo phono cartridges have been
added to the M7D and M3D series.
Equipped with N21D tubular stylus.
Tracking force, 2 grams. Claimed for
these new units is greater compliance
and cleaner high -end frequency re-
sponse. Also available is the M232
(12") and M236 (16") independent
tone arms with either of the new car-
tridges installed and with the arm
balanced and set at the proper track-
ing force. M7-N21D, $36.75; M3-N21D,
$47.25; M232 arm with M7-N21D,
$66.70; M236 arm with M7-N21D,
$68.70; M232 arm with M3-N21D,
$77.20; and M236 arm with M3-N21D,
$79.20. M7D and M3D cartridges will
continue to sell at $24 and $45, re-
spectively. Shure Brothers, Inc., 222
Hartrey Ave., Evanston, Ill.
For more data, circle 2-35-2 on coupon, p. 46

EICO STEREO AMPLIFIERS
Two stereo integrated amplifiers,

built to handle any stereo program
source, are: model ST70, contains 2
35 -watt power amplifiers, frequency
response, -±- 1/2 db 10-50,000 cps, har-
monic distortion, less than 1% from
25 to 20,000 cps; model ST40, Ire -

quency response ±% db 12-25,000 cps,
harmonic distortion, less than 1% 40-
20,000 cps. ST70: kit, $94.95, wired,
$144.95. ST40: kit, $79.95, wired,
$124.95. Prices include metal cover
Eico Electronic Instrument Co., 33-00
Northern Blvd., Long Island City 1,
N. Y.
For more data, circle 2-35-3 on coupon, p. 46

RCA TRANSISTOR
Announced is a new "drift -field"

power type transistor which makes it
possible, economically to transistorize
high-fidelity and public address sys-
tems, auto radios, jukeboxes and inter-
coms. It is a p -n -p germanium type for
use in both Class A and B audio am-
plifiers; has an alloyed emitter, dif-
fused collector and graded base; and
delivers high audio power for monau-
ral and stereo sound equipment when
operated either from a car battery or
standard house current. RCA Semi-
conductor and Materials Div., Somer-
ville, N. J.

Mallory VIBRATOR
Type 1619 vibrator, developed for a

photoflash application, employs a
molded polyethylene case and is 20%
to 30% lighter than a similar unit
packaged in metal. The cylindrical
case resists deformation at tempera-
tures up to 150°F. Three leads extend
through an epoxy -sealed hole in one
end of the case. It is non -synchronous,
has a frequency of 115 ± 7 cps and a
maximum load of 3 amperes. Can be
supplied in 3, 6, 12, 24 or 32v ratings.
Mallory Electromagnetic Div., P. R.
Mallory & Co., Inc., Du Quoin, Ill.
For more data, circle 2-35-4 on coupon, p. 46

Just because
2 speakers
LOOK alike

doesn't mean they'll SOUND alike...
or that they'll give the same
trouble -free performance.

ask for auAm
The NO CALL-BACK speaker with the exclusive Adjust -a -Cone Suspension

Completely manufactured in the United States of America

QUAM-NICHOLS COMPANY
226 East Marquette Road Chicago 37, Illinois
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undertaken during Saphier's spore time.

When out on assignments, photographer uses mobile telephone to
keep in constant touch with clients and his office. Control head of
transmitter can be seen to left of the auto's air conditioner.

Technician Cooper holds field strength meter
near base -loaded antenna to check out trans-
mitter in Jacques' "wagon." Local electronic technician, Bob Cooper, who keeps Saphier's equipment in top condition, peaks

up one of the police radio monitors in photographer's station wagon.

Ultrasonic high speed film developing is one of the research projects Saphier pushes button in dark room and electronic "computer" con-
trols exposure when making photographic enlargements.



Electronics

In

Photography
Photographer Employs Electronic Flash,

2 -Way Radio, Ultrasonics
For Increased Efficiency

LEE CRAIG

 Electronics helps Jacques Saph-
ier to live up to his slogan "Have
Camera-Will Travel-Anywhere--
Right Now !" This 20th century pro-
fessional photographer uses elec-
tronic devices in his darkroom,
while taking pictures, and when on
the road.

In order to receive assignments
from United Press International
and his many clients, he makes it
easy for them to reach him. To con-
tact Jacques Saphier, a client mere-
ly dials his telephone number. If
his secretary is in, she answers the
call. If not, a telephone answering
service takes the call. Whichever
got the call dials "operator" and
asks for the mobile service operator
who in turn dials Jacques' mobile
telephone number.

If he is in his station wagon, the
message is relayed to him via the
mobile radiotelephone. But, if he is
out of his car shooting pictures, the
lighted "call" lamp on the tele-
phone control head alerts him to
check in with his office immediately.

Not satisfied with this arrange-
ment, he is going a step further. A
modified Link transmitter has been
installed in his station wagon.
When in operation, it will transmit
a tone modulated radio signal

which will actuate the selective de-
coder in his Pagemaster pocket ra-
dio receiver. The Pagemaster will
issue a beep, which will alert him
to run out to his car to answer the
telephone.

The 30 -watt transmitter operates
on 27.255 mc. It transmits for one
second when it is actuated by the
closure of the contacts of a relay
connected to his mobile telephone.
This relay is energized when the
mobile telephone bell rings. Its con-
tacts control a relay in the transmit-
ter which puts it on the air. A time
delay circuit automatically turns
off the transmitter after one second.

The Pagemaster receiver, which
Jacques plans to carry in his pocket
at all times, is tuned to 27.255 mc
and responds only to a specific
tone.

This telephone bell extension
will permit Jacques to know at all
times when his mobile telephone is
called. It has been tested manually,
but is not yet in automatic opera-
tion. While already licensed as a
class C Citizens Radio station,
Jacques has appealed to the FCC
to grant him a waiver of the rules
to permit remote control of a Citi-
zens radio station.

Besides the mobile telephone
and the bell -extender transmitter,
Jacques' station wagon is equipped

Photographer Jacques Saphier using a port-
able Citizens band transmitter -receiver while
covering an out -door event. He uses photo-
electric and "strobe" flash equipment on
cameras.

with a class D Citizens Radio and
an AM auto radio, plus HF and
VHF fixed -tuned receivers. The
HF receiver monitors a 25-50 mc
band police radio channel ; the
VHF receiver monitors a 152-174
mc band police radio channel.
Since he is the official photographer
for the two police departments
whose radio signals he monitors,
Jacques has permission to do so.

While taking pictures he uses
electronic flash equipment includ-
ing photocell controlled slave units.

In his darkroom, Jacques em-
ploys an electronic computer which
automatically controls the expo-
sure time of his enlarger. A photo-
cell looks at the projected image
and feeds a signal to the computer
which tells the computer how much
light is available. As a result-per-
fect pictures every time.

Jacques also uses an ultrasonic
cleaning system for cleaning dark-
room tools, film holders and camera
parts. The ultrasonic agitation frees
them from developer, hypo and
dirt.

Recently, Jacques has been ex-
perimenting with ultrasonic high
speed film developing. The devel-
oper is placed in one of the ultra-
sonic cleaning tanks, hypo in an-
other. By agitating the developer

(Continued on page 56)
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Get Ready

For Stereo

Multiplexing

ALAN ANDREWS

 Ever since the advent of stereo
sound production, broadcasting in
stereo has been more desirable to
many stereo equipment owners.
Early attempts along this line util-
ized two stations, either AM and
FM, or else FM and TV. This sys-
tem had obvious disadvantages. It
required two stations, a costly pro-
cedure, and at the receiving end two
receivers are needed.

More plausible systems were de -

MIXER
I GENERATOR

TRANSMITTING

IFlER
ANTENNA

II

MIXER TRANSMITTER

SUB -CARRIERA -

Fig. 1-Block diagram of the mixing circuit
employed at a stereo multiplexing broadcast
ing station, showing the A ¡ B and A -
B type Crosby FM -FM transmission system.

Fig. 2-Shown here is a block diagram of an
FM receiver multiplex converter.

A Prime Contender

For FCC -Approved

Stereo Broadcasting

Is Analyzed

vised whereby stations could broad-
cast both stereo signals on the same
carrier. One of the stereo signals
modulated the carrier directly, the
other signal was used to modulate a
subcarrier which then modulated
the main carrier. The general term
multiplex is used to describe any
communications system where more
than one signal is transmitted on
the same carrier. Accordingly, ster-
eo broadcasting is often called a
stereo multiplex system.

The subcarrier method produces
adequate stereo when the proper
equipment is available at the receiv-
ing end. But there is one primary
disadvantage. To receive a broad-
cast in proper perspective the lis-
tener is obliged to be equipped for
stereo. The listener, having only a
conventional FM tuner, hears only
part of the music; usually either the
left or the right side of the orches-
tra. Therefore these systems are not
compatible, which is a definite dis-
advantage.

A compatible stereo multiplex
system produces stereo when the
proper equipment is available, but
also produces a complete output
from monophonic equipment. This
is comparable to our system of
compatible color TV whereby the
owner of a black and white receiver
can see an acceptable picture even
though the broadcast may be in
color.

The National Stereophonic Radio
Committee has evaluated numerous
stereo multiplex system proposals in
their efforts to recommend a stand-

ard to the F.C.C. One of the tests
employed by the Committee includ-
ed test -tape field tests using vari-
ous taped musical selections. Some
of these selections and test results
are indicated in Chart I.

Among the stereo multiplex sys-
tems under FCC consideration is
the Crosby system, using FM -FM
transmission. (Several manufac-
turers have already produced stereo
receiving equipment based on this
system.) This is a compatible sys-
tem, combining two signals so the
combined form produces an accepta-
ble output from a conventional FM
receiver. Two separate signals are
also available for use in stereo.

Transmission & Reception

A block diagram of the mixing
circuits used at the transmitting
station is shown in Fig. 1. Two
stereo signals, A and B, are ampli-
fied and applied to mixer 2. The out-
put is the combined A + B signal.
This signal modulates the transmit-
ter in the usual manner, and is the
signal received by conventional FM
receivers. B signal is amplified to
produce an output labeled - B.
Phase is inverted due to the normal
reversal of phase between grid and
plate of an amplifier. The -B sig-
nal is then applied, along with signal
A, to mixer 1 which produces the
difference signal, labeled A - B.
This signal modulates a 50 kc gener-
ator which is producing the subcar-
rier. The modulated subcarrier mod-
ulates the main carrier in the trans-
mitter.
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Fig. 3-Schematic of a commercially -available multiplex unit, Madison Fielding Model MX -100.

In FM broadcasting a frequency
deviation of ±75 kc is considered
100% modulation. This 75 kc is
divided equally between the main
and subcarriers, with a 37.5 kc
maximum deviation for each. The
smaller deviation (37.5 kc compared
to 75 kc) results in slightly reduced
amplitude for monophonic recep-
tion, but the reduction is not enough
to impair reception. Both signals
are preemphasized before modula-
tion, just as in regular FM broad-
casting. A special converter recov-
ers the original stereo signals at the
receiving end. A simplified block
diagram of a converter is shown in
Fig. 2. All blocks, except the FM
tuner, are parts of the converter.

The FM tuner is a conventional
one with two outputs. One output is
the regular A + B audio output, the
other is the 50-kc subcarrier modu-
lated by the A - B. This signal is
taken from a point ahead of the
deemphasis network in the FM de-
tector stage. The subcarrier signal
is then amplified and demodulated
leaving the A -B signal. A -B is
applied to a phase inverter and also
to mixer 1.

Mixer 1 also receives the ampli-
fier A + B signal, and its output is
(A + B) + (A - B), which is
equal to 2A. At the output of the
phase inverter, the A - B signal

appears as B - A, and combining
this with the A + B signal, mixer 2

Fig. 4-Tuners without multiplex provisions
can be modified to include a multiplex tap,
as shown. The ratio detector in (A) only re-
quires an added capacitor. In a discriminator
circuit (B), it may be necessary to modify the
balance capacitor, Cl, in addition to adding
a subcarrier capacitor.

MULTIPLEX
CONNECTION

MULTIPLEX
CONNECTION

SUB -
CS CARRIER

6 , AUDIO

r
RI

SUB-
C4J C.ARRIER

r
R3 C3 , AUDIO

C2

produces (A + B) + (B - A),
which is equal to 2B. The original A
and B signals are thus recovered,
and can be applied to separate audio
channels for amplification and re-
production. Two times A and two
times B are produced, providing
high signal-to-noise ratio, even
though transmitter deviation is lim-
ited.

Fig. 3 illustrates a complete sche-
matic of a commercially available
converter. The subcarrier signal is
applied to the cathode follower
stage shown at the left in the dia-
gram. The A + B audio signal is
applied to the input of the V4B
amplifier stage (across the volume
control shown in Fig. 3).

Cathode follower stage V1A is
used for isolation purposes and
matches impedances between the
converter input and filter circuits.
High-pass sections of the filter pass
only those frequencies above 20 kc,
eliminating audio variations. A low-
pass network attenuates signals
and noise above 80 kc, passing the
modulated subcarrier. The maxi-
mum range of frequencies of the
subcarrier signal is from 25 to 75
kc. This is at 100% modulation,
where the deviation caused by modu-
lating with the A -B signal is
±25 kc. The full 37.5 kc is not
used, thereby providing frequency
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separation between the two signals
after modulation.

Converter Operation

Filtered signals are simplified by
stages V1B and V2A, the latter act-
ing as a limiter, as in conventional
FM demodulator circuits. Instead
of using a discriminator or ratio de-
tector, the limiter is followed by a
different type of circuit, known as
pulse or counter detection.

The method converts subcarrier
signals into pulses, then controls
tube conduction with these pulses.
Conduction variations form an audio
output equivalent to the frequency
changes of the subcarrier signal. In
Fig. 3, a triggered multivibrator,

using tubes V2B and V3A, pro-
duces the pulses. A cathode -coupled
multivibrator is used, and compo-
nent values are chosen to produce
consistently shaped square waves at
any frequency between 25 and 75
kc. Amplitude variations are elimi-
nated by the limiter stage V2A, pre-
ceding the multivibrator.

In the grid circuit of the counter,
V3B, the square waves are differ-
entiated, subsequently applied to the
counter as sharp pulses. Positive
voltage is applied to the V3B cath-
ode through a voltage divider. This
voltage keeps the counter stage cut-
off except when input pulses are ap-
plied to its grid. The same voltage
divider places positive voltage on
the grid of V3A, maintaining con -

CHART I

duction. It holds V2B at cut-off, ex-
cept when a subcarrier signal initi-
ates a new cycle of multivibrator
action. This prevents the multivi-
brator from operating at its own
frequency and distorting the signal.

Positive differentiated pulses
cause conduction of the counter
stage at a rate determined by the
frequency changes of the subcar-
rier signal. Each of the counter in-
put pulses has the same amplitude
and time duration, but the time be-
tween them varies. For the low -
frequency components the pulses
are spaced farther apart in time
than for higher frequency compo-
nents. Consequently, the average
conduction of the tube is less for the

(Continued on page 58)

Test Tape

Some NSRC Selections For Stereo Broadcast Field Tests

Suggested
Condition

Selection To Be Tested

Prominent
Resultant Spatial

Changes For
Center Listener Excerpt

Album
Title

Composer,
Orchestra,
Conductor,
Artists, Etc.

Max
Sound
Level

"C" Scale
Label (slow)

Pathetique

A Foggy Day

Arab Dance

Classical
Symphony high freqs.

No separation of low Tympani on left shifts 3rd movement Pathetique
freqs. to center last 2 mins. Symphony No. 6 in

B Minor

No separation of low String bass on right
freqs. shifts to center

Also
No separation of Brushes on left shift to

high freqs. center

No separation of low Broad image of bass
freqs. and percussion

shifts to center

No separation of
high freqs.

Reduced sep. all
freqs.

No separation of

You're An Old Reduced sep. all
Smoothie freqs.

2nd Piano Reduced sep. all
Concerto freqs.

Delay in one
channel

Surrey with The Reduced sep. all
Fringe on Top freqs.

Add channels for
mono

Tambourines, right
shift to center

Side instruments shift
toward center

Violin section, left
shifts to center

1st 2 mins. Donny Brook with
Donegan (Disc)

1st 2 mins.

1st movement
1st 2 mins.

Side voices shift 1st 2 mins.
toward center

Piano, slight left, and
Orchestra, left shift
toward center

Piano shifts to
undelayed side

1st movement
1st 2 mins.

Side instruments shift 1st 2 mins.
to center

Cymbal sounds
unsteady. Example
of Stereo -Mono not
compatible

Tchaikovski RCA -Victor 86 db
Boston Symphony GCS -5
Pierre Monteux

Dorothy Donegan Capitol 87 db
3 Piece Jazz ST1226 (82 used)

Combination

Stereo Tchaikovski
Adventures in Exotic Paris Theater

Lands Orchestra,
Henri Gaste

Classical Symphony

It's The Talk Of The
Town

Rachmaninoff,
2nd Piano Concerto

Straight Down the
Middle

Prokofiev,
Netherlands Phil.

Orchestra,
Walter Goehr

Bel Canto 85 db
ST 11

Concert
Hall

Ray Conniff Singers Columbia
GCB -47

Rachmaninoff,
Rubenstein,
Chicago Symphony

Sauter -Finegan
Orchestra

RCA -Victor
ECS-19

85 db

83 db

88 db
(86 used)

RCA -Victor 87 db
CPS 113 (82 used)
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Tips for Home and Bench Service

Pseudo Color -Bar
From Video Analyst

If you get a picture like the one
shown in Fig. 1 when you turn a
B&K Video Analyst on, don't think
you've got a color -bar pattern. It
isn't! If you'll look inside the An-
alyst, you'll probably find you have
a vertical deflection problem.

Mine turned out to be the vertical

Fig. 1-What appears to be a color -bar pat-
tern may indicate vertical deflection trouble
in B&K Video Analysts.

output transformer: this is a stand-
ard 8:1 auto -transformer in case
you want to replace it yourself with-
out waiting for the part from the
factory. Be sure to recheck your
vertical linearity with a test pattern
before putting the instrument back
in the case; this test is described
fully in the instrument's instruc-
tion book. Jack Darr, Mena, Ar-
kansas.

Solder Tool
Tip Removal

By shooting a little graphite into
the recess of a soldering iron before
installing a new tip, the tip will re-
move readily when replacement time
comes.-Harry J. Miller, Sarasota,
Florida.

Volume Control Signal Pickup
Not long ago, I had a run of sound

trouble on RCA 21CS7815, 21CT-
7835, 21CD7895 Series color TV
sets. The interfering signal could be
heard with the volume control in the
normal listening position or, in
some cases, with the volume control
turned completely counter -clock-
wise.

I found that the signal pick-up
was due to the long leads from the
volume control. In all cases (five in-
stances) this interference was rem-
edied by connecting a 470µá.f ca-
pacitor between the grid and cath-

of the first audio amplifier tube,
shown in Fig. 2.

Keep the leads as short as possi-
ble, and do not attempt to use any
ground point other than the cathode
terminal of the tube socket, as this
is not chassis ground. R. R. Fitz-
maurice, Dunedin, Florida.

6T8

47O f

~AMA/
VOLUME

CONTROL

AUDIO

OUTPUT
GRID

Fig. 2-Reader eliminates audio interference
in RCA 21057815 color sets by installing a
470 of capacitor between grid and cathode
of the first audio amplifier.

Recorder Extension Feet
Tape recorder, changer and am-

plifier performance can be improved
by providing extension feet to af-
ford better ventilation and absorb
vibration. Such extensions can be
devised in seconds by using sections
of garden hose, as shown in Fig. 3.
Make these sections at least one-
inch long and fit them over the exist-
ing plastic feet of the unit. In most
cases it will be necessary to cut out
one end of the hose section so that it
will fit over the plastic foot.

After the correct height is as-
sured, the inside of the hose can be
smeared with a bit of white glue to
make a permanent installation. Ele
vating the base of a recorder in this
way assures improved air circula-
tion and often reduces the mechan-
ism noise.-Glen F. Stillwell, Man-
hattan Beach, Calif.

Fig. 3-Installing leg extensions made of gar-
den hose can improve chassis ventilation and
reduce motor noise.
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Hand -Wired

Chassis Soldering

Problems
A Variety Of Non -Printed Circuit Solder Jobs Still Face Technicians

GEORGE KRAVITZ

 Although many radio -TV, and
other electronic equipment manu-
facturers employ printed circuitry,
hand -wired equipment is still very
much in evidence. In fact, hand -
wired units are being produced in
rather large quantities. Conse-
quently, proper application of mod-
ern soldering techniques to hand -
wired equipment is still necessary
and highly important.

Skilled electronic technicians al-
ready know that the ability to sol-
der, unsolder, and re -solder prop-
erly is a prerequisite to becoming
a successful technician. Manufac-
turers' production and quality con-
trol engineers, as well as assembly
line inspectors, are all thoroughly
aware of this fact.

Only an infinitesimal amount of
"heavy handed" soldering passes
present day original equipment
manufacturers' test and inspection
sections. The discriminate and ob-
servant technician, however, sees
many examples of poor soldering
in hand -wired circuitry that was
accomplished by prior repair jobs.
For example, cold solder joints, ex-
cessive flux, balls and splatters of
solder clinging or floating around
various sections of an equipment
chassis. Heavy handed soldering
leaves a shoddy, sloppy trail of
overheated and damaged resistors,
diodes, burned capacitor ends, brok-
en terminals, and shorted termi-

nal strip tie points. And, what tech-
nician has never seen at least one
broken tube socket terminal which
has been "tack soldered" back into
place-hanging by a thread of
solder?

Fig. 1-When soldering -in a transistor, diode
or small wattage resistor, an alligator clip
is placed on the lead being soldered. Clip is

a heat sink to dissipate excess heat which
may damage component.

Soldering Fundamentals

Before digging into some of the
fine points of removing and re-
placing hand -wired components, it
may be helpful to review a few of
the simple elementary rules which
are automatically observed by all
skilled technicians. Attention should
also be directed briefly to some of
the soldering pitfalls to be avoided.

A good soldering job that won't
return to haunt us at the most in-
opportune moments must have the

following minimum requirements :
1. A clean, thoroughly deoxi-

dized surface.
2. Joint electrically and mechan-

ically secure before soldering.
3. A 50/50 tin -lead or higher tin

content, pure rosin cored solder.
4. Iron tip (gun or regular

type), to be perfectly clean and
brightly tinned.

Clean surfaces are obtained by
scraping with a knife, file, sand
paper, etc., and pre -tinning sur-
faces with rosin cored solder. A
thoroughly secure joint, tie, or
wrap, is one that will conduct elec-
trically and cannot be disturbed by
normal pulling or vibration-be-
fore it is soldered. The best way to
keep a soldering iron tip clean
while working is to wipe it fre-
quently with a thoroughly wet cot-
ton cloth or commercially available
cleaning pad.

All other requirements being ful-
filled, perhaps the outstanding
technique involved in obtaining a
good solder job is proper applica-
tion of heat and solder. The joint
to be soldered should be heated at
one side with a flat surface of the
iron tip, and the solder applied to
the joint at the top or opposite side,
as shown in Figs. # 1 & 2. When the
joint is hot enough to cause the sol-
der to flow freely, the iron should be
removed. This temperature is about
125° to 150°F above the melting
point of the particular solder being
used. If more solder is required on
the joint (this is seldom necessary
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except in special cases), the proc-
ess should be repeated. If a joint is
properly heated, and solder ap-
plied directly to the joint, solder
will flow into every crevice (through
capillary action) and the highly
desirable true alloyed joint will re-
sult.

In addition to the sad practice of
carrying solder to a joint on an
iron's tip (usually resulting in a
cold solder joint), is the error of
overheating. When a joint is over-
heated, solder runs off like water
from a duck's back, or a greased
surface. This is primarily true be-
cause the rosin flux is partly car-
bonized and cannot act to completely
deoxidize the joint's surfaces.

No technician would think of
using a two pound sledge hammer
to drive an insulated twin -lead
tack, or a tack hammer to drive a
PK nail in cement. It is startling,
however, to observe the number of
technicians who do just this with
soldering irons. The proper iron
should be selected for a particular
job. For example, a thin terminal
strip lug carrying two #24 tinned
leads can be heated and soldered
with a 100 watt iron, properly ma-
nipulated. On the other hand, 200
to 250 watts are necessary to heat
a chassis ground point for a heater
transformer's center tap or com-
parable type grounded lead.

Another improper practice is
holding a component or component
lead while soldering. The slightest
vibration or movement of a compo-
nent lead before the solder cools,
regardless of its apparent mech-
anical security to a tie point, can
result in a bad solder joint. When
cooled, this joint will appear dull,
granulated or chalky. Do not hold
the component or lead, even with
long nose pliers. If a heat sink is
required, snap an aligator clip or
other type sink next to the joint to
be soldered, as shown in Fig. 1. All
component leads should be made
self-supporting before attempting
to solder.

One particularly helpful tech-
nique revealed by the experts, is a
silver solder tinned soldering iron
tip, regular or gun type. This silver
solder tipped iron gives excellent
heat transfer, lasts longer and de-
velops scale infrequently. A solder
pot and torch to heat the pot is nec-
essary for doing this tinning job.
The recently cleaned iron tip, at its

HOOK BOTH
LEADS TOGETHER

v
TIGHTEN
SPLICE

APPLY IRON TO
ONE SIDE

APPLY SOLDER
TO OTHER SIDE

/

SOLDER

COMPLETED SPLICE

Fig. 2-The hook -splice is frequently helpful
when replacing components which have been
cut from a crowded terminal tie point.

normal temperature, is dipped mo-
mentarily into the molten silver
solder one or more times.

Component Replacement

Component replacements in hand -
wired chassis sometimes present
a problem when three or more
component leads are tied to one
terminal point. We have all seen
examples "stacked compo-
nents-with the defective part at
the very bottom of the stack. There
are several approaches to this situ-
ation. (A) Remove one lead on all
components so they can be moved
about, (B) pry and worm -out the
defective part, (C) cut out the de-
fective component leaving enough
lead to allow splicing -in the new
component. The latter method is
frequently the most satisfactory.

A practical and widely used
splice for component replacement
under these conditions, is illus-
trated step-by-step in Fig. 2. Ends
of the old component leads should
be scraped and pre -timed before
the hooks are made. The two hooks
should then be squeezed together
tightly with long nose pliers and
then soldered. Soldier should not be
piled up on the joint (except when
soldering certain high voltage leads
and terminal points), and the
wire outlines of the two hooks
should show plainly through the
solder. Generally speaking, all fin-
ished joints should show approxi-
mately two-thirds of the wire
thickness standing out from the
solder-with one third being cov-
ered by solder.

If it is necessary to remove a
wire or component lead from a lug,
a slotted "soldering aid" type tool
is helpful. Heat the lug properly
and unwind the lead carefully with
minimum pressure on the lug,
using the soldering tool. Slotted
soldering tiplets can also be used
to perform the same task. Attempt-
ing to unsolder and remove wires
from small thin lugs, for example,
miniature tube socket contacts and
similar tie points, is not recom-
mended. If absolutely necessary to
do so, great care should be exer-
cised or the technician may find it
necessary to completely replace a
socket or other component.

When soldering leads to closely
spaced multiple lug terminal strips,
the technician should take precau-
tions to prevent solder flowing to
an adjacent lug. If soldering is
properly done, however, this prob-
lem seldom arises. In the event too
much solder is on a joint, for what-
ever cause, excess solder can be

Fig. 3-An offset slotted iron tiplet can be
used to draw off excess solder from a terminal
point. Solder flows into tiplet notch.

GNT

WRONG

Fig. 4 (A)-A properly made chassis joint has
a cohesive contour. (B) "Blob" type will not
be electro -mechanically secure.

easily removed with an offset sol-
dering tiplet, as shown in Fig. 3.

Ground Connections

Mechanical ground connections
made with bolt, washer and nut, or
self tapping screws, are frequently
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unsatisfactory because of inade-
quate lead -to -chassis contact. Sol-
dering direct to a chassis is not an
easy job. If a punch -out chassis
terminal point or a hole is not avail-
able for hooking the lead into, the
task must be carefully performed
if future trouble is to be avoided.
Perhaps the largest percentage of
hand -wired repair and original
equipment solder faults arise in
chassis -ground connections-with
or without punch -out terminals. In
any event, proper cleaning and

heating are prime considerations.
To solder directly against a white
metal or plated chassis, proceed as
follows :

First clean the area carefully
with a sharp instrument, file or
sandpaper. A thoroughly bright
roughened area is desirable. Use a
high -wattage gun (about 250 watt)
or heavy duty iron and tin the
scraped area, applying solder di-
rectly to the area and not to the
iron. Remove the heating tool and
freshly tin about one inch of the

Centralab CONTROLS
Five new exact replacement auto

radio controls, for use in 1959 Delco
auto radios are: Part No. BD -59, re-
placement for original part No.
7273993 used in 1959 Buicks; CD -59-A
and CD -59-B, replacements for origi-
nal part No. 7273302-1221260 and
7273367-1221268 used in 1959 Chevro-
lets; OD -59, replacement for original
part No. 7272855, used in 1959 Olds -
mobiles; and POD -59, replacement for
original part No. 7273623, used in
1959 Pontiacs. Centralab Div., Globe -
Union Inc., 900 E. Keefe Ave., Mil-
waukee 1, Wis.
For more data, circle 2-44-1 on coupon, p. 46

STANCOR YOKES
3 new exact replacement deflection

yokes are: DY-41A, for RCA Part
Nos. 76616, 77625, 77697, 79510, 79868,
used in almost 250 models and chassis;
DY-42A, for RCA 103830 and Syl-
vania 100-0031, 100-0032, 100-0033,
used in 10 RCA models and chassis
and in over 200 Sylvania models and
chassis; DY-46A, replaces Olympic
CL -26215 in 14 models and chassis.
All 3 units have networks already
wired in to speed up installation. Chi-
cago Standard Transformer Corp.,
3501 W. Addison St., Chicago 18, Ill.
For more data, circle 2-44-2 on coupon, p. 46

Sprague CAPACITORS
Announced are two specially -se-

lected assortments of Isofarad capaci-
tors. TK-22, shown, contains 11 ca-
pacitors in the 7 most -frequently -used
ratings. TK-8 includes 17 capacitors
in the 7 most popular ratings. Pack-
aged in crystal-clear, hinged -lid, com-
partmented plastic cases; each com-
partment identified by catalog number
and rating. Designed for color TV
synchroguide circuits, horizontal and
vertical oscillators, etc. Sampler as-
sortment TK-22, $5.88. TK-8, $9.18.
Sprague Electric Co., North Adams,
Mass.
For more data, circle 2-44-3 on coupon, p. 46

4:11

lead end. Curl one turn of the com-
ponent lead in a circle about 1/4

inch in diameter. Spring and shape
the circle and component lead so
that the circular area fits fiat and
tightly against the tinned area. Ap-
ply the iron flat against the tinned
area, touching and tangent to the
component lead circle. Feed solder
to the inner area of the circle until
the joint appears as shown in
Fig. 4.

If the lead is sufficiently long or
there is no danger of overheating
a component, the iron may be
placed flat over half or more of the
circle and solder fed to the inner
circle as before. A heat sink can be
attached to the component lead if
desired. When the proper amount
of solder appears at the joint the
iron is removed and the joint al-
lowed to cool without vibration or
other disturbance. If the joint ap-
pears in the vertical plane, place
the iron below, feed solder from the
top. Capillary and alloying action
will insure a good joint and excess
solder that may be drained away
by the iron will not interfere.

If there is any doubt about a
solder joint, test it with a hooked
tool by pulling the lead back and
forth near the solder joint. A chas-
sis joint can also be tested with a
sharp pointed instrument (ice pick)
or screw driver. Try to wedge the
point between joint and chassis. A
properly alloyed joint cannot be
dislodged.

One additional caution regard-
ing overheating. Not only can crys-
tal diodes be damaged but 1/2 watt
or even larger carbon resistors can
change value considerably if over-
heated. A 5% tolerance gold -stripe
resistor can be made completely use-
less for its particular application
by overheating its lead.

When a technician observes all
the basic rules of good soldering
and has a full line of proper irons,
tips and specialized tools, the so-
called problems of soldering quietly
disappear.

Illustration credit: Ungar Elec-
tric Tools, Inc., Los Angeles, Calif.

MOVING?
If you plan to change your address, please
notify us at least 8 weeks prior to moving in
order to assure uninterrupted service. Write to
Circulation Dept., ELECTRONIC TECHNICIAN,
480 Lexington Ave., New York 17, N. Y., stat-

ing both your present and future addresses.
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SEE IT!

ALL -NEW

V 0 Matic
360

AUTOMATIC VOLT-OHM-MILLIAMMETER

 Individual Full -Size Scale for Each Range
 Range Switch Automatically Sets Correct Scale
 Only One Scale Visible at Any Time
 No Multiplying ... No False Readings
 Meter Protected Against Extreme Overload
 Mirrored -Scale for Precise Readings

READ IT
DIRECTLY-ACCURATELY
WITHOUT MULTIPLYING

EASIEST- FASTEST- ERROR -FREE READINGS
Once you set the range switch properly, it is impos-
sible to read the wrong scale. Readings are easiest,
fastest of all-so easy the meter "practically reads
itself." Eliminates reading difficulties, errors, and
calculations.
All scales, including the ohms scale, are direct read-
ing. You do not have to multiply. Saves time and
trouble. Gives you the right answer immediately.
Ohms -adjust control includes switch that auto-
matically shorts out test leads for "zero" set.
Every scale in the V O Matic 360 is the same full
size ... and only one scale is visible at any one time,
automatically. Supplemental ranges are also pro-
vided on separate external overlay meter scales.
This new -type automatic VOM is another innova-
tion by B&K that gives you features you've always
wanted. Outdates all others.

Includes convenient stand to hold "360"
for correct viewing in 4 positions.

Net, $5995

Ask Your B&K Distributor for Demonstration
or Write for Catalog AP17-T

Ranges: DC Volts -0 - 3, 15, 60, 300, 1000, 6000 (20,000 0/y)
AC Volts -0
AF (Output)- 0

- 3,
- 3,

15,
15,

60,
60,

300, 1000,
300 volts

6000 ( 5,000 0/y)

DC Current -0 - 100 µa, 5 ma, 100 ma, 500 ma, 10 amps
Resistance -0 - 1000 ohms (3 4 center)

O - 10,000 ohms (50 0 center)
O - 1 megohm (4 k12 center)

O - 100 megohms (150 k S2 center)

Supplemental Ranges: 18 separate external overlay meter scales for:
DC Volts- 0 - 250 my Capacitance -100 mmfd to 4 mfd
Audio Power Output-up to 56 watts DB (decibels)
Peak -to -Peak AC (sine) Volts- 0 - 170, 850

Polarity Reversing Switch and Automatic Ohms -Adjust Control
Frequency Response AC: 5 - 500,000 cps
Burn -Out Proof Meter: Protected against overload and burn -out
Complete with 11/2 -volt and 9 -volt batteries and test leads

B&K MANUFACTURING CO.
1801 W. BELLE PLAINE AVE  CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 W,ngold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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FREE LITERATURE
To receive the literature below without charge, simply circle the numbers on the coupon.

Cut out and mail to ELECTRONIC TECHNICIAN, 480 Lexington Ave., New York 17, N. Y.

1
Sound Equipment: Components
and complete systems for users

of public address and allied equip-
ment are covered in a 16 -page
catalog, No. 307C. Illustrations,
descriptions, specifications, and
prices included. Bogen -Presto.

For more data, circle 2-46-1 on coupon

2 Home Study Courses: Among
several up-to-date electronic

courses recently announced are
Semiconductors, Hi -Fi & Sound
Systems, Radiotelephone License,
and Industrial Electronics. Inter-
national Correspondence Schools.

For more data, circle 2-46-2 on coupon

Electronic Components: Trans -
"formers, coils, chokes, yokes,
inductors, etc., are covered in 32 -
page catalog 6001. Cross-refer-
enced parts number index included.
Merit Coil & Transformer Corp.

For more data, circle 2-46-3 on coupon

4 Components: A 151 -page cata-
log contains complete listings

of the firm's universal -type com-
ponents with specifications. In-
cludes cross reference charts and

prices of major parts used in firm's
TV receivers, radios, and record
changers as far back as 1949.
Motorola Inc.

For more data, circle 2-46-4 on coupon

5 Tube -Checker Kits: Literature
covers model T -61C and T61F

self-service tube -checker kits. De-
signed for fast, easy, operation;
and reported to provide high ac-
curacy and dependability. Paco
Electronics.

For more data, circle 2-46-5 on coupon

6 CB Transceiver: Literature
covers model CB1200, com-

bined crystal controlled transmit-
ter and continuous tuning super-
heterodyne receiver, for use in 11
meter class "D" citizens band.
Shell Electronics Mfg. Corp.

For more data, circle 2-46-6 on coupon

7 Antenna Mounting Accessor-
ies: Colorful, well -illustrated,

20 -page catalog No. 60 and accom-
panying 16 -page price list cover a
complete line of antenna mounting
accessories. South River Metal
Products Co.

For more data, circle 2-46-7 on coupon

2-2-1
2-5-1
2-6-1
2-7-1
2-8-1
2-10-1
2-11-1
2-12-1
2-13-1
2-16-1
2-16-2
2-18-1
2-19-1
2-20-1
2-20-2

Name

Please

CUT HERE

8 Antennas & Accessories: Cata-
log FR -61-B provides 16 well -

illustrated pages of information on
antennas, mounts, suppressors,
mikes, etc. Telco Electronics Mfg.
Co.

For more data, circle 2-46-8 on coupon

9 Background Music: Special
program for TV -electronic

service dealers details how to get
into lucrative background music
business with only small invest-
ment. Deal directly with manufac-
turer. Attractive brochure, data
and application form describe tape
system and contract terms. Musi-
Pak, Inc.

For more data, circle 2-46-9 on coupon

1 0 Scope Carrier: Covered in
catalog is a scope carrier de-

signed to mobilize your work.
Folds to fit into trunk or car. Top:
level, and 22° angle. Capacity: 350
lbs. Chrome finish. 4" wheels. Many
Models. Technibilt Corp.

For more data, circle 2-50-2 on coupon

Use this coupon, or your letterhead, before March 20, 1961
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NEW
TESTS All TV and Radio Tubes

-both old and new

TESTS the Nuvistors

TESTS the new 10 -pin tubes

TESTS the new 12 -pin Compactrons

TESTS voltage regulators, thyratrons,

auto radio hybrid tubes,
European hi-fi tubes, and

most industrial types.

NEW TUBE
INFORMATION

SERVICE
available every 3
months for all B&K
Dyna-Quik Tube Testers

Model 600
DYNA-QU/K

only $6915

81/2"x11"x4/2"
Handsome, sturdy

leatherette -covered
carrying case

for the first time, a

B & K QUALITY
TUBE TESTER

at this
amazing low cost!

for
sall shorts, d ga

grld

em

of multi -

Checks
each section

section tubes separately

Checks tube capability under
simulated load conditions

Rejects bad tubes
-not good tubes

For the man who wants the performance and relia-
bility of a B&K professional -quality tester at mini-
mum cost ... there's nothing like the new "600".
No other tube tester in this price range is so com-
plete and up-to-date. Tests the newest tube types,
as well as the old. It's fast ... it's accurate ... it's
easy to use. Quickly reveals tube condition. Saves
customers. Sells more tube replacements. Stops
call-backs. Steps up servicing profit ... day after
day. Pays for itself over and over again.
Exclusive adjustable grid emission test. Sensitivity
to over 100 megohms. Phosphor bronze socket con-
tacts. Complete tube listing in handy reference index.
Extremely compact.

B&K MANUFACTURING CO.
1801 W. BELLE PLAINE AVE  CHICAGO 13, ILL.
Canada: Atlas Radio Corp , 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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ASSOCIATION
--ISM NEWSmy

Illinois
TESA, Chicago, reports the fol-

lowing officers were unanimously
elected: Pres., Nick Donato; 1st
V. P., Marshall Ruehrdanz; 2nd
V. P., Al Enzulis ; 3rd V. P., John
Cahill ; Secy., Angelo Chrysogelos ;
Treas., Joseph Issak; Sgt. at Arms,

Bill Hamada; Ch'man of B'd.,
Frank Moch.

Indiana
TVB, Elkhart, elected the follow-

ing officers: Pres., Willis Roberts;
V. P., Dale Dinkledine; Sec'y., Ar-
den Gaerte; Treas., Hubert McAl-
lister.

License Fund Faltering
IESA, Indianapolis, urges mem-

bers to contribute towards their Li-
censing Fund, introduced at an
October meeting, advising that all
have not fulfilled their "one service

TV TIPS
FROM TRIAD

NO. 11 IN A SERIES

"-and then this character with the calibrated eyeballs looked at the
next chassis coming down the line, saw it was an inch and a half narrow,
reached into the 39 mickey mouse tray for a 4 KV disc, hung it on the
damper plate and cathode and sure enough the scan spread out and
covered the CRT and the picture became brighter," said Joe, as he
reported on his trip to the local TV chassis factory.

"Were all the sets an inch and a half narrow?" asked Ray the outside
man.

"No, the one before was almost OK, and a later job was too wide,"
answered Joe, "and all the scan adjuster did was to clip the collar on
the yoke cable and spread the leads a little and the pattern narrowed
down to normal."

"Why didn't he adjust the width control, or drive or something?"
asked Ray.
"No drive, no width, no lin, no capacity links, no nothing, on that
'Special,' " said Joe with a laugh.

"As long as the line voltage holds optimum, and all tubes and parts are
normal, or better, the set may work OK," commented Bill, the Senior
PTM, "but the point the serviceman has to watch is to maintain the
capacitive balance when he services the set. Changing the flyback, even
with an original replacement, will almost always call for change of the
'width calibrating' capacitor because flyback distributed capacitance
varies slightly, lead dress may be disturbed, and the only way the
width -high voltage relationship can be controlled is by adjustment
of the shunt capacity. Don't forget that this capacitor may not be as
obvious as in the case Joe mentions; it may be in the AGC circuit,
across taps on the flyback, it may be the capacitive divider for the yoke
center tap return, may be developed in the yoke cable, or be hidden
out in the yoke itself. If the center tap of the yoke is returned to a
center tap on the flyback, a capacitor across the 'hot' yoke winding
will be as much a width calibrator as an anti -ring network."

* * *

MORAL: Width and high voltage must be correct when you finish a
sweep service problem. If you care to investigate further read page 5,
col. 3, and page 7, col. 2 of PTM #2. If you don't have your copy ask
your Triad Distributor or write direct to Renewal Division, Triad Trans-
former Corporation, 4055 Redwood Avenue, Venice, Calif.

call per quarter" pledge. Contribu-
tions to TESA -Kansas City to
check the "license war" is also
urged.

Missouri
TESA, Columbia, advises the fol-

lowing officers have been elected :
Pres., Benton Linder ; N. E., V. P.,
Ken Cleaton ; S. E. V. P., Fred
Reichman ; N.W.V.P., William Ra-
gen ; S. W. V. P., Albert Hawn ;
Sec'y., Marion Crane ; Treas., Carl
Adcock.

New York
TSA, Albany, elected the follow-

ing officers for 1961: Pres., Warren
Baker ; V. P., Robert Cooper ; Sec'y.,
Roger Wells; Treas., Henry Szypul-
ski.

License Bill Outlined
ESFETA, Albany, reports a spe-

cial meeting of the License Com-
mittee was held with legal counsel
to review their proposed license
bill. Here is a brief outline of the
proposed bill:
(1) Any TV technician now en-
gaged in TV repair is eligible un-
der a grandfather clause.
(2) Anyone over 16 years of age
may apply for an apprentice li-
cense.
(3) License fee will be $25 for techs
and $10 for apprentices.
(4) Seven men will comprise the
license board: four licensed tech-
nicians, one TV manufacturer's
service manager, one electronics
teacher (appointed by the State
Board of Education), and one indi-
vidual (with no interest in the TV
service industry) to represent con-
sumers.

North Carolina
NCFEA, Mt. Airy, has elected

the following officers : Pres., Glenn
Thacker; V.P., Sparky Vogler;
Sec'y., Mack Wood ; Treas., Vic
Goad.

Pennsylvania
"Pay TV" Stand

FRTSA, Harrisburg, has elected
the following officers: Pres., Wayne
Prather ; Rec. Sec'y., Clarence
Eck; Cor. Sec'y., Leon J. Helk;
Treas., L. B. Smith. The Federa-
tion's stand regarding "Pay Tele-
vision or Subscription TV" had
been misquoted in the press as op-
posing the new media. FRTSA ad-
vises they do not oppose Subscrip-
tion TV, but would oppose any
monopolistic service practices by
any and all interests that would
tend to make the new system a
"captive" one.

For more data, circle 2-48-1 on coupon, p. 46
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DOUBLES YOUR EFFECTIVE MANPOWER

11
Fast

Fix "'Tough Dogs

Save Half Your rime

Step Up Your Profit!

TELEVISION

ANALYST
for Black & White and Color

Ckeck all cinuúTs- PapeihtC

By Easy Point -to -Point Signal Injection,
You See the Trouble on the TV Screen and

Correct it-Twice as Fast and Easy!

There's no longer any need to "lose your shirt" (and
customers) -and worry about the lost hours you never
recover-on "tough dogs" or even intermittents. The
remarkable B&K Analyst enables you to inject your
own TV signal at any point and watch the resulting
test pattern on the picture tube itself. Makes it quick
and easy to isolate, pinpoint, and correct TV trouble in
any stage throughout the video, audio, r.f., i.f., sync,
and sweep sections of black & white and color tele-
vision sets-including intermittents. Makes external
scope or wave -form interpretation unnecessary. Most
useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen
the world over.

The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money.

Model 1076. Net, $2 9995
Available on Budget Terms. As low as $30.00 down.

See Your B&K Distributor or Write for Bulletin AP17-T

TVIIot&.ivt t&ukc
Combines all the features of both
the Model 1075 and Model A107

COMPLETE R.F. and I.F.

VIDEO TEST PATTERN

COMPOSITE SYNC

FM MODULATED AUDIO

COLOR PATTERNS

HORIZONTAL and VERTICAL
PLATE and GRID DRIVE

8+ BOOST INDICATOR

HI -VOLT INDICATOR

YOKE and HI -VOLTAGE
TRANSFORMER TEST

Also Now Provides:
SWITCH -TYPE TUNER

NEGATIVE BIAS SUPPLY

AGC KEYING PULSE

PICTURE TUBE MODULATION

B&K MANUFACTURING CO.
1801 W. BELLE PLAINE AVE  CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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TWO-WAY RAIJI07
communicalioni equipment

VHF -FM FOR:
MOBILE

IRC RAM

MARINE
MOTORCYCLE

PORTASTE

EASE

VHF -AM FHB: VHF
AIRPORT VEHICLES

GROUND STATIONS
POINT-TO-POINT

ANTENNAS
REMOTE CONTROLS

ACCESSORIES

\+\

-:

r

NEW! "680 BASECOM
FOR VHF -FM TWO WAY

MOBILE RADIO

the new 680 series offers

HIGH PERFORMANCE at
MODERATE COST with
LOW MAINTENANCE!

1f

"680" FEATURES AND OA°T/ONS:

* PROVEN PERFORMANCE ... all the out-
standing features of the popular "580" series,
plus the following.

* HIGH POWER ... 100 watts output 25 to
50 mc, 75 watts 144 to 174 mc, both base
and mobile.

* TONE SQUELCH ... two way tone squelch
compatible with other systems to EIA stand-
ards.

* Meets all FCC and OCDM requirements.

"GOO FLEETCOMff
COMBINATION

 MOBILE CONTROL HEAD
 SPEAKER
 TRANSISTOR POWER SUPPLY

DESIGNERS AND MANUFACTURERS OF

* SIMULTANEOUS RECEPTION... dual front
end receiver for monitoring two frequencies
anywhere in the band.

* TRANSMITTER FILAMENT SWITCH ... re-
duces battery drain when on "stand-by"

* MONITORS REMOTE CONTROL ... base
station monitors remote transmissions. Inter-
com provided. All functions available of
remote position.

RADIO COMMUNICATIONS EQUIPMENT

FOUNDED 1938 CORAL GABLES, MIAMI 34, FLORIDA
For more data, circle 2-50-1 on coupon, p. 46

SCOPE
CARRIER

Mobile-izes your work!
Folds, fits trunk of car

Top: level, and 22° angle
CAPACITY: 350 pounds

Chrome finish - 4" wheels

Thousands in use!
Many models - $38.50 up

Write for catalog now!

TECHNIBILT
CORPORATION

GLENDALE 1, CALIF.

Hearing Aids

(Continued from page 32)
plifier repair business, you must es-
tablish sources of supply for cords,
plugs and other special parts. Some
hearing aid manufacturers will fur-
nish service manuals. Some will not.
See Chart II for a list of major

CHART I

Parts & Accessories Suppliers

A. J. Schneider, Reading, Mass.
ADCO Distributors, 631 15th

St., Denver 2, Colo.

All -Makes Hearing Aid Ex-
change, Mellie Esperson
Bldg., Houston 2, Tex.

Danavox, c/o Rye Sound Co.,
145 Elm St., Mamaroneck,
N. Y.

Hal -Hen Co., 3614 11th St., Long
Island City 6, N. Y.

Hearing Mart, 84 Ellis St., San
Francisco, Calif.

Mears Radio Hearing Device
Corp., 145 Elm St., Mama-
roneck, N. Y.

Shelby Instrument Co., 1701
Magnolia Ave., Long Beach,
Calif.

hearing aid manufacturers). If
you're going to do farmed -out work
for hearing aid dealers, they should
be able to help you get parts and
servicing information.

The standard price, $12.50, is
fair compensation for a repair
job, including parts. Seldom will
you find more than one defective
part or transistor. Cords, plugs,
earphones and batteries are extra,
since they are expected to require
frequent replacement. 

"The picture's fine but I can't get channel 2."

For more data, circle 2-50-2 on coupon, p. 46
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CHART II

Hearing Aid Manufacturers &
Distributors

Acousticon International, 95-25
149th St., Jamaica, N. Y.

Audio Company of America, 401
W. Jackson St., Phoenix, Ariz.

Audiovox, 123 Worcester St.,
Boston 18, Mass.

Beltone Hearing Aid Co., 2900
W. 36th St., Chicago, Ill.

Dahlberg Co., (Motorola), Gold-
en Valley, Minneapolis 27,
Minn.

Danavox, c/o Rye Sound Co.,
145 Elm St., Mamaroneck,
N. Y.

Gem Earphone Co., 89 E. Jericho
Trnpke, Mineola, N. Y.

Hal -Hen Co., 36-14 11th St.,
Long Island City 6, N. Y.

Kendall Laboratories, Inc., 440
E. Las Olas Blvd., Ft. Lauder-
dale, Fla.

Lafayette Radio, 165-08 Liberty
Ave., Jamaica 33, N. Y.

Maico Electronics, Inc., 21 No.
Third St., Minneapolis, Minn.

Muller-Ernesti, Hamburg-
Wandsbek, Germany

Nichols & Clark, Inc., Hathorne,
Mass.

Otarion Listener Corp., Ossin-
ing, N. Y.

Paravox, Inc., 2056 E. Fourth
St., Cleveland 15, Ohio

Qualitone Co., Linden Hills Sta-
tion, Minneapolis, Minn.

Radioear Corp., Valley Brook
Rd., Canonsburg, Penna.

Sears, Roebuck & Co., Chicago,
Ill.

Sonotone Corp., Elmsford, N. Y.
Superior Hearing Aid Co., 411

W. 7th St., Los Angeles 14,
Calif.

Telex, Telex Park, St. Paul,
Minn.

Tonemaster Mfg. Co., 128 S.
Monroe, Peoria, Ill.

Trans -Audio Corp., 45 Bromfield
St., Boston 8, Mass.

Vicon Instrument Co., Vicon
Bldg., Colorado Springs, Colo.

Zenith Radio Corp., 5801 W.
Dickens Ave., Chicago 39, Ill.

CBS TOOL

"Kwik-Klip," for quick and easy
TV antenna lead replacement, pro-
vides simple, one -hand, clip -on opera-
tion. Its use eliminates the bother of
temoving rusted or corroded nuts and
bolts to replace the antenna lead-in;
and avoids unnecessary danger when
working on roof tops. Its use is also
reported to improve reception and re-
store the original signal strength in
many older installations. CBS Elec-
tronics, Danvers, Mass.
For more data, circle 2-51-2 on coupon, p. 46

NOW TEST ALL TUBES
with Models 500, 550, or 650 DYNA-QUIK

SIMPLY BY ADDING THIS

NEW MODEL 610 TEST PANEL

TESTS

OVER 1600
TUBE TYPES

Photos above show how easily the
new Model 610 Test Panel fits
into the B&K Models 550 and 650
Dyna-Quik Tube Testers.

©` 9

TESTS OLD AND NEW TUBE TYPES
Measures Genuine Dynamic Mutual Conductance

Also Tests Thyratrons, Voltage Regulators,
Auto Rodio Hybrid Tubes, Battery Radio Tubes,
European Hi -Fi Tubes, and most Industrial Types

Merely by adding the new "610" to your
Dyna-Quik, you have all the advantages of
fast, multiple -socket testing, plus freedom
from obsolescence. Makes your B&K Model
500, 550, or 650 Tube Tester more useful and
more valuable than ever! Enables you to test
all present plus future TV, radio and other
tube types for all shorts-gives highly sensi-
tive grid emission and gas test-checks for
leakage and life-with laboratory accuracy.
Speeds complete tube test, sells more tubes
on -the -spot, saves call-backs, insures your
professional reputation, and brings more serv-
icing profit. It pays to invest in B&K profes-
sional equipment. Net. $4995

NEW TUBE INFORMATION SERVICE
Get lest data on new tubes even before you en-
counter them in the field. Subscribe now to New
Tube Information Service for owners of B&K tube
testers. Issued every 3 months, at $2.50 per year.

Salt MANUFACTURING CO.
1801 W. BELLE PLAINE AVE  CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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Ungar WIRE STRIPPER
New thermo wire stripping clips

strip wire insulation while soldering
without changing tools. It can be used
with any of the Ungar #4000 series
soldering tips or heating units by
slipping it on the barrel. Severs all
rubber and plastic insulation from 8
to 24 gauge wire and will not cut, nick
or score the strands. Available in
types #7951, #7952, and #7953 the wire
stripper affords the user a choice of
v -shaped, notched or circular cutting
edges. $.75 per unit. Ungar Electric
Tools, 4101 Redwood Ave., Los An-
geles 66, Calif.
For more data, circle 2-52-3 on coupon, p. 46

ALL MAKES
ONE PRICE

95

SAME DAY SERVICE!
On Popular Types

48 Hours most others

VHF TUNERS  UHF TUNERS  UV Combinations*
Castle overhaul charge includes all labor and minor parts
and written 90 day warranty. Tubes and major parts are
extra at net prices. Tuner to be overhauled should be
shipped complete; include tubes, shield cover and any
damaged parts. Write down model ntantber and state
complaint. Pack well and insure.

Castle, pioneers of TV Tuner
overhauling, assure the best
service available. Remember,
Castle has a decade of experi-
ence and overhauling tuners is
our only business.

II*UV combination tuner
must be of one piece con-
struction. Separate UHF

and VHF tuners must be
dismantled and the defec-
tive unit only sent in.

C7CL-.1L..+1.1.- TV TUNER SERVICE,, INC.
5710 N. Western Ave. Chicago 45, Illinois

In Canada: 136 Main Street Toronto 13, Ontario
For more data, circle 2-52-1 on coupon, p. 46

BEST °  CONTACT SPRAYS
r;

As reported by independent product -testing laboratory
Triple -action Contact Shield cleans, lubri-

cates, and protects electrical controls and
switches in seconds. Most effective, safest
product of its kind as proved by laboratory
tests.

CHANNEL MASTER works wonders in sight and sound Ellenville, New York

Sylvania TUBES
Announced are the following re-

ceiving tubes: 12FX8, 9 -pin miniature
triode and heptode used in super-
heterodyne receivers as a triode r -f
amplifier and frequency converter;
1N2A, filamentary half -wave diode
for use in high voltage rectifier appli-
cations including TV; 60FX5, 7 -pin
miniature power pentode for the audio
output stages of radio, phonograph,
and TV; 2FQ5, semi -remote cutoff
triode for use as a VHF r -f amplifier;
and 13EM7, double triode with dis-
similar sections, section 1 is used as a
vertical deflection oscillator, section 2
as a vertical deflection amplifier in
TV receivers. Sylvania Electric Prod-
ucts, Inc., 730 Third Ave., New York
17, N. Y.
Far more data, circle 2-52-4 on coupon, p. 46

Sencore SUBSTITUTION UNIT
The Big 20, model PR111 has 20

power resistors for fast, on -the -spot
substitution of all power resistors.
Covers all the values encountered in
radio, TV, and Hi -Fi circuitry. Each
power resistor can be substituted in
circuits that dissipate up to 20 watts

and for all values between 2.5 and
15,000 ohms. It will also substitute for
fuse resistors. Each resistor in the
unit is reported to withstand up to
four times the fuse resistors operating
current without burning out. $12.75.
Sencore-Service Instruments Co., Ad-
dison, Ill.
For more data, circle 2-52-5 on coupon, p. 46

RCA TEST INSTRUMENT
WR-64A color-bar/dot/crosshatch

generator combines the functions of
two test units in one compact, easy -to -
use instrument. It provides color -bar
signals for checking, adjusting, and
troubleshooting color -TV circuits, and
dot- and crosshatch -pattern signals
for adjusting convergence in color re-
ceivers. It may also be used for ad-
justing linearity and overscan in both
color and black -and -white receivers.
Has only three control knobs and only
one output cable which connects to the
antenna -input terminals of the re-
ceiver. RCA Electron Tube Div., Har-
rison, N. J.

For more data, circle 2-52-2 on coupon, p. 46
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EACH AND

EVERY BUSS

FUSE IS

TESTED

INA
SENSITIVE

ELECTRONIC

DEVICE

TO ASSURE

DEPENDABILITY

PLUS
CLIPS-

BLOCKS-
& HOLDERS

SAVE TIME
AND TROUBLE...

by stincardiz-ng on BUSS fuses. There's a
right fuse for eery need in the ornplete line.

Write for the BUSS bulletin on small dimension
fuses (Form SFB) to ge; fill data for your files.

Bussmann Mf. Ms=raw-Edison Co.
Uríversity at leti'eron, St Louis 7, Mo.

For more data, circle 2-53-1 on coupon, p. 46
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It's the new
Sonotone Ceramic "Velocitone"

No stereo cartridge-not even the finest
magnetic in the world-outperforms it!

rListen .. .

Listen ! . .

Listen ! . .

Listen ! . .

Listen ! . .

Listen ! . .

with any magnetic you sell today-at any price. Then replace
it directly in any component system with Sonotone's new
"VELOCITONE" STEREO CERAMIC CARTRIDGE ASSEMBLY. Listen
again! We challenge you to tell the difference. Experts have
tried...in dozens of A -B listening tests. And, in every single
one, Sonotone's "VELOCITONE" performed as well as or better
than the world's best magnetic.
perfectly flat response in the extreme highs and lows (better
than many of the largest -selling magnetics).
excellent channel separation-sharp, crisp definition.

highest compliance-considerably superior tracking ability.

absolutely no magnetic hum-quick, easy, direct attachment
to any magnetic inputs.
remarkable performance characteristics unexcelled anywhere.
(Write Sonotone Corporation for specifications.)
Now listen to the price. Only $23.50...about one-half the price
of a good stereo magnetic cartridge. Stock and sell Sonotone's
"VELOCITONE"... the stereo ceramic
cartridge system that cannot be
outperformed by any magnetic-
regardless of price.

Sonotone®
ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., Dept. C9-21

IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

LEADING MAKERS OF CARTRIDGES SPEAKERS  TAPE HEADS  MIKES ELECTRONIC TUBES BATTERIES

Xcelite TOOL HOLSTER
Announced is a new saddle leather

hip holster featuring an electrical
tape holder, knife clip, and 5 tool
pockets. It is designed to carry a va-
riety of wrenches, screwdrivers, pli-

ers, and other tools used by the elec-
tronic technician. Has a comfortable,
hip -contoured back, hot -waxed stitch-
ing, brass riveting, and pliable belt
slots. Xcelite, Inc., Thorne Ave. &
Bank St., Orchard Park, N. Y.
For more data, circle 2-54-2 on coupon, p. 46

Utah AUTO RADIO SPEAKER
Model SP410E replacement auto ra-

dio speaker may be used in the follow-
ing 1961 automobiles: Buick, Cadillac,
Chevrolet (except Corvair), Stude-
baker (except Lark), Pontiac, and
Oldsmobile. 4" x 10". Features a 2.15
oz. Alnico V magnet. Delivers 8 watt
power handling. Utah Radio & Elec-
tronic Corp., Huntington, Ind.
For more data, circle 2-54-3 on coupon, p. 46

PACO POWER SUPPLY KIT
Model B-12 features fully -variable

and regulated d -c plate voltages from
0-400v, at 150 ma maximum. Also pro-
vides bias voltages from 0-150v at 2
ma and three 3 -ampere a -c filament
outputs: 2 at 6.3v, plus an exclusive
12v filament output. It has high stabil-

ity, with an output variation of less
than of 1% (or .3v, whichever is
greater), from zero load to full load.
Less than 0.4% or 0.5v output varia-
tion for ±10v line voltage variation
from 117v a -c input. Kit, $69.95.
Wired $99.95. Paco Electronics Co.,
70-31 84th St., Glendale 27, L. I., N. Y.
For more data, circle 2-54-4 on coupon, p. 46

For more data, circle 2-54-1 on coupon, p. 46
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there are drivers

and there are drivers!
Which is by way of saying: If you want your full share of the public address business in your
territory, don't use a boy for a man's job! University's complete line of man-sized loudspeaker
drivers is designed to meet every application requirement of both voice and music. Features like
these tell you why University drivers are the standard of the industry:  One-piece linen base
phenolic diaphragms for exceptionally uniform over-all frequency response  Rim -centered
palate assembly for shock- and vibration -proof mechanism  Individually precision -wound
tropicalized voice coils  Conservatively rated continuous-duty power handling capacity at
maximum conversion efficiencies mean lower dollar -per -watt costs for the user  Completely
weatherproof construction and acrylic finishes for lifetime protection  Models with built-in
transformers provide highest degree of versatility of application and flexibility of operation
 Important conveniences of field -replaceable diaphragm assemblies, phase -coded terminals,
standard threads for interchanging trumpets.  With drivers like these you're off to a good start.
Now team them up with trumpets from University's all-inclusive line - wide-angle, direc-
tional, radial - and you're ahead all the way. For complete details on University public address
speakers and accessories, write Desk Z-2, University Loudspeakers, Inc., White Plains, N. Y.

CHOOSE FROM THESE SIX DELUXE ID MODELS -FROM 20 TO 60 WATTS

ID -20, 20 watts ID -30, 30 watts 1D-40, 40 watts ID -40T, 40 watts ID -60, 60 watts ID -60T, 60 watts

OR FROM THE WORLD FAMOUS STANDARD LINE OF UNIVERSITY DRIVERS
For more data, circle 2-55-1 on coupon, p. 46
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UNIVERSITY.
WORLD'S LARGEST MANUFACTURER
OF PUBLIC ADDRESS SPEAKERS

A Division of Ling-Temco Electronics, Inc.



UNIVERSAL

INVERTERS
A. C. Household Electricity

Anywhere , , , in your own car!

Tape Recorders TV Sets
 Dictating Machines Radios

 Public Address Systems
Electric Shavers Record Players Food Mixers and

Emergency Lighting; NET
6U-RHG (6 V.) 125 to 150 W. Shp. Wt. 27 lbs. $66.34
12U-RHG (12 V,) 150 to 175 W. Shp. Wt. 27 lbs, $66.34

Auto Plug-in Home -type Portable

BATTERY

CHARGERS
NO INSTALLATION ... PLUG INTO
CIGARETTE LIGHTER RECEPTACLE!

Keeps car battery fully charged in
your own garage! Needed more
now than ever het ore-makes

= v motor starting easy! Operates di-
rectly from standard 110 volts A.C.current.

612CA4 (4 amp.) 6/12 V. Shp. WI. 6 lbs. NET $19.46
612CÁ6 (6 amp.) 6 /12 V. Shp, Wt. 8 lbs. NET $22.46
6 a2CA10 (10 amp.) 612 V, Shp. Wt. 10 lbs, NET $27.71

SHAV-PAKS
Keep Clean -Shaved! Plugs into Ciga-
rette Lighter Receptacle. Keep in
Glove Compartment. Operates Stand-
ard A.C.
 ELECTRIC SHAVERS
 Small Timing Devices , In CARS,

Buses, Trucks, Boats, or Planes.

6-SPB (6 V.) 15 W. Shp. Wt. 21/2 lbs. NET $7.97
12-SPB (12 V.) 15 W. Shp. Wt. 21/2 lbs. NET $7.97

AIR
ELECTRONIC

TUBE PROTECTORS
Will Double or triple the life of all types of electronic tubes,
Including TV picture tube.

Automatic in operation, for use with any electronic
equipment having input wattage
of 100 to 300 watts, Fuse protected,
enclosed in metal case for rugged
construction and long life.
MODEL 250 (Wall Model) 115 V.
A. C, Shp. Wt. 1 lb.
DEALER NET $2.63

4E»

Model T-91

Clock Specifications:
 Genuine Telechron Move-

ment.
Sell -Starting .. , Never
Needs Winding, Oiling, or
Regulating.

 Simplified Clock Controls
for Radio and Sleep Switch.

 1110 Watt Controlled Outlet.
 Automatic Buzzer Alarm.

Gold -Plated Bezel and
Numerals on Large Bone -
While Dial. UL Approved.

MODERN TABLE0 RADIOS
Trim, modern clock radio
in ebony or ivory plastic.
Powerful 5 tubes including
rectifier AM radio chassis
with built-in "Magna -Plate"
antenna. Full -toned 4" PM
speaker. Popular features
include: Musical Alarm-
radio turns on automatically
at any pre-set timer Sleep
Selector-lulls user to sleep:
Automatic Appliance Timer
-outlet on back of radio
times any electric appliance
automatically (up to 1100
watts). Cabinet 10/ in.
wide, 5 in. high, 5Sx in,
deep, Wt. approx. 8 lbs.

CDHAND WIRED-NO PRINTED CIRCUITRY
"TILT -A -STAND" RADIO

MOUNT ON THE WALL-UNDER A SHELF-OR SET ON A
TABLE. PERFECT for every room in YOUR home.
Power -packed 5 tubes includ-
ing rectifier chassis. Built-in
loop antenna. Automatic vol-
ume control. Full 4" Alnico
5 speaker. Distinctive Roman
numerals on dial. Size: 91/2"
W a 4" D x 5x/a" H. AC/DC,
U.Lapproved. Beautiful bake.
lite cabinet-Resists heat.
Shipping Weight 5'/z lbs. Model T.87
Model T-91 Clock Radio, Black . . . . NET $22.45
Model T-91 Clock Radio, Ivory . , NET 23.15
Model T-87 (Tilt -A -Stand), Black . . . NET 17.47
Model T-87 (Tilt -A -Stand), Red . . . . NET 18.10

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE...

AMERICAN TELÉVISION3 RADIO CO.
-Z./ay P+a.a-u Sr..« /93/

SAINT PAUL I MINNESOTA --U S A

For more data, circle 2-56-1 on coupon, p. 46
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Shell STEREO AMP/PREAMP
The Manhasset model 2020P con-

sists of 2 identical 20 -watt amplifiers
equipped with fully equalized pream-
plifiers. Power output, 20-watts/chan-
nel; peak, 80 watts. IM distortion, 60
cps -6 kc (4 to 1) less than 2% at
rated output. Harmonic distortion, 30

cps to 10 kc less than 1%. Frequency
response, ±1 db 30-20,000 cps at
rated output; ±1 db 30-50 kc at 2
watts. Other features include binaural
output jack and exclusive dynamic in-
put balance controls. $129.95. Shell
Electronics Mfg. Corp., 112 State St.,
Westbury, N. Y.
For more data, circle 2-56-3 on coupon, p. 46

Photography

(Continued from page 37)

ultrasonically, better "wetting" ac-
tion is obtained, and developing
time is reduced. But, Jacques
warns that he is still experiment-
ing and no firm conclusions have
been made as to the practicability
of ultrasonic developing.

Jacques leans heavily on Bob
Cooper, of Bob's TV of Paramus,
N. J. for keeping his electronic gear
in good shape. Bob is also kept busy
installing new electronic gadgets
whenever Jacques finds a new one
that will help him in his work.

Jacques became exposed to elec-
tronic apparatus when he was an
executive of Peerless Camera
Stores in New York. After being in-
jured in an automobile accident,
which kept him from working for
a year, he decided to go into busi-
ness for himself. To make his busi-
ness profitable, he relies heavily on
electronics to gain top efficiency. 

SO SAFE !

let alone wire or cable!
ARROW STAPLE GUNS can't damage wire or
cable because driving blade automatically stops staple at
right height! That's why Arrow Staple Guns are proved
safer on jobs all over the country. And Arrow staples have
tremendous holding power because they're rosin coated,
have diverging points that lock into wood.
T-25 (shown) for wires up to IA" in diameter. (HIFi wire. radiant
treating, bell, thermostat, telephone, inter-com, etc.) tapered striking
edge gets into tight corners. Uses 3í", ,'íe", and TU," staples, List $15
T -25B For burglar alarm wiring. Drives staples flush . . . List $15
T-75 For non-metallic sheathed cable, Romex cable or any other
object (such as copper tubing) up to V," in diameter. Uses Sic",
h", and ?a" Arrow staples List $15

ARROW FASTENER COMPPNY, INC.
1 Junius St., Brooklyn 12, N. Y.

For more data, circle 2-56-2 on coupon, p. 46
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ersalock" ... T

his
rugged, reliable m

ounting bracket, com
pletely adjustable both horizontally

and vertically, provides positive locking in any position.
T

he D
U

 -12 and D
C

 -5, A
tlas' renow

ned D
eC

or projectors, are styled to har-
m

onize w
ith any decor, m

odern or traditional.
Send for free catalog to

D
ept. D

-2
M
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H

U
.12N

 N
U

 -15N
N

U
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C
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E
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E
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111/, in. 944" x 544"
14" o 6"
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N
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E

$16.20 $20.10
$22.35

$18.00
$24.60

$43.50
$31.20

$34.50
$19.80

$
1
3
.

Input range lim
ited to frequencies above horn cutoff "A

ll m
odels available In 45 ohm

s at slightly higher prices

T
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P-24N
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D

 C
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1449 39th S
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.
In C
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A
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orp., Ltd.,
T

oronto, O
ntario
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S
uperior's N
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 M

odel 85-a D
Y

N
A

M
IC

 type

T
R

A
N

S
_

T
U

B
E

 T
E

S
T

E
R

C
O

N
D

U
C

T
A

N
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E

 T
H

E
 "FR

E
E

 -PO
IN

T
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E
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E
R

 T
Y

PE
 E

L
E

M
E

N
T

SW
IT

C
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 A
SSE

M
B

L
Y

 m
arked according to R

E
T

M
A

basing, perm
its application of test voltages to any

of the elem
ents of a tube.

 N
E

W
 IM

PR
O

V
E

D
 T

Y
PE

 M
E

T
E

R
 w

ith sealed
air -dam

m
ing cham

ber provides accurate, vibration -
less readings.
 FR

E
E

 FIV
E

 (5) Y
E

A
R

 C
H

A
R

T
 D

A
T

A
 SE

R
V

IC
E

.
T

he chart provided w
ith M

odel 85 includes easy -
to -read listings for over 1,000 m

odern tube types.
R

evised up-to-date subsequent charts w
ill be m

ailed
to all M

odel 85 purchasers at no charge for a period
of five years after date of purchase.

 E
m

ploys latest im
proved T

R
A

N
S -C

O
N

D
U

C
T

A
N

C
E

circuit. T
ests tubes under "dynam

ic" (sim
ulated) op-

erating conditions. A
n in -phase signal is im

pressed on
the input section of a tube and the resultant plate cur-
rent change is m

easured as a function of tube quality.
T

his provides the m
ost suitable m

ethod of sim
ulating

the m
anner in w

hich tubes actually operate in radio,
T

V
 receivers, am

plifiers and other circuits. A
m

plifica-
tion factor, plate resistance and cathode em

ission are
all correlated in one m

eter reading.

 SY
M

B
O

L
 R

E
FE

R
E

N
C

E
S: For the first tim

e ever
in a trans -conductance tube tester, M

odel 85 em
ploys

tim
e -saving sym

bols ( *, i-. . L
 i) in place of

difficult -to -rem
em

ber letters
previously

used.
R

e-
peated tim

e studies proved to us that use of these
scientifically selected sym

bols speeded up the elem
ent

sw
itching step. A

s the tube m
anufacturers Increase

the release of new
 tube types, this tim

e -saving fea-
ture becom

es m
ore necessary and advantageous.

 SPR
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FE
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 SW
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H
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M
odel 85 against burn -out if tube under test la

"shorted."
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N
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L
T

R
A

 -SE
N
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E
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U
IT

 Is used to
test for shorts and leakages up to 5 m

egohm
s be-

tw
een all tube elem

ents.
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T
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it

for
10 days before you

buy. If com
pletely satisfied send

$12.50 and pay balance at rate
of $8.00 per m

onth for 5 m
onths.

- N
o Interest or F

inance
C

harges A
dded.

If
not com

-
pletely satisfied, return to us, no
explanation necessary.

M
odel 85

com
es com
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housed in a handsom

e
portable cabinet w
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slip-on cover. O
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r
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O
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OUTSTANDING

CAREER

OPPORTUNITIES

Continued expansion of the PHILCO

COMPUTER DIVISION has created a

number of positions for persons with

a minimum of 2 years of data proc-

essing equipment maintenance and/or

installation experience.

Successful candidates will undergo

advanced computer training in the

PHILCO 2000 System at our Willow

Grove, Pa. plant.

ASSIGNMENTS

AVAILABLE IN
MAJOR CITIES

THROUGHOUT

U.S.A.

Contact

Mr. John Felos
Professional Employment Manager

COMPUTER DIVISION

WILLOW GROVE, PA.

PHILCOi0 m Qte.a 6nr .aGYy (!e 'll/m!d Berr R

Stereo
Multiplexing

(Continued from page 40)
low frequencies. The conductions
are averaged out by the pi -network
integrator circuit connected be-
tween the plate of V3B and the grid
of V4A. This removes the subcar-
rier frequencies, leaving only the
audio voltage variations to be ap-
plied to the phase inverter stage.
Here the A - B signal is ampli-
fied, the actual signal input to the
stage being determined by the set-
ting of the dimension (sometimes
called "difference" or "stereo") con-
trol.

V4A, the inverter stage, is a split -
load amplifier with equal plate and
cathode resistances giving both po-
larities of output, with equal ampli-
tudes. The A -B signal is applied
to the grid, producing A -B at the
cathode and B -A at the plate. The
two signals are applied to the mix-
ing circuits along with the A + B
signal from amplifier stage V4B.

The A + B signal is demodulated in
the FM tuner and applied to the
converter as audio, so needs no fur-
ther demodulation.

A double -pole switch is included
here because, at the present time,
the type of stereo multiplex has not
been selected by the FCC which may
be compatible or non -compatible. In
a non -compatible system one stereo
signal is transmitted directly on the
main carrier ; the other on a subcar-
rier which modulates the main car-
rier, with no combining of signals.
With the switch of the converter
being described in the ORD (ordi-
nary) position the demodulated
main carrier is connected from V4B
to one of the outputs. The demodu-
lated subcarrier can be obtained
from the grid circuit of V4A and
applied to the other output jack. For
use on the Crosby multiplex system,
the switch is set to the COM (com-
patible) position.

There are two controls on the con-
verter, as shown in Fig. 3: the vol-
ume control and the dimension con-
trol. The dimension control sets the
amplitude of A -B signal which is
applied as input to the V4A stage.

For that

NEW IDEA
visit the

IRE SHOW
March 20-23, 1961 New York
Coliseum and Waldorf-Astoria Hotel
Members $1.00, Non-members $3.00 Age limit-over 18

For more data, circle 2-58-1 on coupon, p. 46
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In doing this it also sets the ampli-
tudes of the A -B and B -A sig-
nals applied to the mixing circuits.

The volume control sets the ampli-
tude of A -}- B signal which is ap-
plied to V4B and to the mixing net-
works.

In order to achieve proper balance
these two controls should be set
properly in relation to the rest of
the system. First, turn the dimen-
sion control all the way down, then
raise the volume to the desired level.
Both speakers will then be produc-
ing sound but it will be a monaural
output. The volume controls of the
audio amplifiers should then be ad-
justed so that the sound seems to be
coming from a point midway be-
tween the two speakers. After this
the dimension control should be ad-
vanced to provide proper stereo ef-
fect.

Installation

Some FM tuners manufactured
during the last few years are
equipped with multiplex outputs,
brought out to terminals at the rear
of the chassis. In the overall tuner

circuit this connection normally
connects to an audio signal point,
just ahead of the deemphasis net-
work. When this connection is avail-
able it can be connected to the mul-
tiplex input of a converter. Normal
audio output should be connected to
the other input terminals of a con-
verter.

If a multiplex output connection
is not already provided on the tuner
it can be installed. The correct con-
nections for both ratio detector and
discriminator circuits are shown in
Fig. 4. In each case, connection is
made at the input of the deemphasis
network to keep its response from
unduly attenuating the modulated
subcarrier. For the ratio detector no
circuit changes are required, as
shown in Fig. 4A. Simply make a
connection at the point shown, con-
necting a small capacitor (about
0.002 µf) in series with the lead.

In all probability no circuit
changes will be required with a dis-
criminator circuit. However, as
shown in Fig. 4B, the capacitor
marked C, shunts the output and
could attenuate a portion of the sub -
carrier signal, especially if the ca-

TRU-VAC GUARANTEED

RADIO and TV TUBES

/C11
EACH

SFICIALI
TO LEADERS Of
TECHNICIAN WWI

1e SALE ON
TRU-VAC

1 YR. GUAR. TUBES IN BE.
LOW LIST ONLY

2 TUBES POI PRICE OF I
PLUS Ie

3$, EACH 33c EACH
PEE LW TUBES

Buy all You wont for 3k each
6e, extra tubes ,or lc each.
Boy 100 tubes for $33: pet 100
extra tube, for $I.

Pick Any Typo,
Mi. if You Whhl

GAGS 5Á7
GAGS 7AA7
6AÚ6 7C4
6AX4GT 7147
GRAS 12AU7
EGGS 121FG
SKEET 1X145

Factory Used or /.dory Second Tubes! TRU-VAC
will replace FREE ony tube that becomes defec-
tive In u e within 1 year from date of puro hare!
ALL TUBES INDIVIDUALLY BOXED. CODE

DATED A BRANDED ..TRU-VAC"
Partial Listing Only ... Thousands Mora Tube!

In Stock!

SPECIAL!
65N707 301 SW4GT 30¿

0Z4
1A7GT
1BSGT
1 HECT
IRS
151
IT4
'U4
SUS
IV2
1X2
2AF4
21N4
2C TS
3ALS
3BC5

BES 3816
MBE
354
OVE
4B07Á
4855
4 BZ7
SCB6
SAME
SANE
SATE
SAVE
SAZ4
SCGE
SR4

SaPp

STS SIRS 6SR7 12AX467
SU4 6BSS 6T4 12AX7
SUS 6BY5G STI 12AZ7
SV4G SIZE GUS 1214
EVICT 6127 SUS 12A6
SXB SC4 EVICT 121A7
EYE SCAB 6WBGT 121D6
GAB4 OCRS 6X4 121E6
OAFS ECDBG 6X5GT 1211117
BAH4GT SCFE 6X5 1211106
CANS ECGS 6YOG 121R7
SAKS ECHO 7A4/X XL 121117
BALE ECL6 7A5 12CAS
SAM/ 6CM6 7A6 1204
BANS SCM7 714 12Ft
SAQS SCN7 715 12K5
SAGS ECOS 716 12K7
SAQ7 6CR6 717 12L6
BARS GCS] III 1207
SASS 6CUS 7C5 12RS
BATS 6CUS 7C6 12SA7
6AU4GT 6D6 7C7 12517
6AUSGT 6DE6 7E5 125K7
EAU/ 6DG6GT 7E6 12SN7GT
SAVSGT EDEN 7E7 125Q7
SAVE 61E6 7F7 12V6GT
SAWS SUB 7F1 12W6GT
6AXSGT SIS 707 12X4
6B/ 616 7117 1EAU4GT
SECS Si? 7Q7 191060
BICI 6K7 757 19T5
BIDS 6447 7X6 25Z6GT
BEES 607 7X7 35AS
SEES 654 7 T 3515
6806G MGT 774 35CS
68116 651370T 12A5 35W4
6816 BSFS 121115 3SZS
611115 BEG7 12AQS SOAS
6BN7 6SN7 12AT6 SOBS
6BL7GT 6$17 12AT7 SOCS
GINS 6SN7 12A4.16 SOLE
GB Q6GT SBL7 12AV6 117Z3
SIC7 1507 12AV7

u-Var ;MI5 Your poata/e - on orders of 55 nr

In CHA A ren-bonee mono p«aOdele
o lanedlan and fang «Áere..

-...,n rcrtmre z5e n.ndfin/ cn.rlc. arna
«i cutr,.

TRU-VAC Dept.
No.
12

Harrison Avenue  8ox 107  Harrison. N. 1. HUmboldt 4-9770

pacitor is large. Sometimes it may
be necessary to either remove this
capacitor completely, or replace it
with a smaller value. For each of
these circuit arrangements, the
leads carrying the subcarrier signal
can be connected to a phono jack or
screw -type terminal permanently in-
stalled at the back of the tuner.

As stereo multiplex gains in pop-
ularity more manufacturers will en-
ter the field. This will offer radio and
TV technicians additional sales, in-
stallation and servicing opportuni-
ties. 

;.".. ;..

)11' 9'11'

N EW
FROM H. H. SCOTT
Leader in Audio Design and Engineering

6 SUPERB STEREO COMPONENTS PLUS

A RADICALLY DIFFERENT FM TUNER KIT

3 NEW WIDE -BAND TUNERS! The new 310D Broadcast
Monitor Tuner at $184.95*, the 314 FM Tuner
at $114.95, and the 330D AM -FM Stereo tuner at
$209.95. All have H. H. Scott's unique silver-
plated front end, all are multiplex adaptable.

3 NEW AMPLIFIERS! H. H. Scott now has an amplifier
in every important price range. The new 222B
(30 Watts) is only $114.95', the 2998 (50 Watts)
is $209.95, and the 272 (88 Watts) is $269.95.

NEW WIDE -BAND FM TUNER KIT! A laboratory tuner
kit that meets high H. H. Scott standards! The
pre -aligned silver-plated front end is the same
used in all H. H. Scott tuners. All wires are cut,
stripped and tinned . . . all parts mounted on
special Kit -Pack® cover to facilitate assembly.
TUNER IS ALIGNED BY USING THE METER ON
THE KIT ITSELF! Using this procedure, tuner will
work as well as factory aligned units.
Only $89.95'

310D Broadcast Monitor FM W íde-Band Tuner

.
1 I

H.H. SCOTT
H. H. Scott Inc., Dept. 140-02

I 111 Powdermill Rd., Maynard, Mass.
 Rush me complete information on your new line.
 Be sure to include complete details on your new 
 Wide -Band FM Tuner Kit.

 Name
Address
City State

 Export:

S

Telesco International, 36 W. 40th St., NYC
'All prices slightly higher west of Rockies. Sub- 
ject to change without notice. Accessory cases
extra.

11 ,,Y ` t.tM
For more data, circle 2-59-1 on coupon, p. 46
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...because you had
to call back?

Why waste time with cold
solder joints...risk your
reputation?
Be sure, use ERSIN Multicore 5 -core
solder-makes a fast -holding per-
fect solder joint every time!

ERSIN

World's Finest

-14z
FIVE -CORE IX SOLDER

.rs~..
latix

, laeª

Sold only by Radio Parts Distributors.
MULTICOBE SKIES DIVISION BRITISH INDUSTRIES CORP , Pert woAKte,. R. t

For more data, circle 2-60-1 on coupon, p. 46

the
business -like

approach

EEEI

to

SERVICE
CHARGES

and
RECORD
KEEPING

For customer's prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice's
OFFICIAL PRICING
DIGEST, listing over
63,000 items. $2.50.

AVAILABLE FROM YOUR DISTRIBUTOR

If you want to op-
erate on a profes-
sional level, Dave
Rice's OFFICIAL
ORDER BOOKS give
you triplicate forms
for order, invoice,
and office records
...spaces for tubes,
parts, serial num-
bers, labor and tax
charges, signatures,
etc. 75c per book,
$6.50 for dust -proof
box of 10.2

ELECTRONIC PUBLISHING COMPANY, INC.

180 N. WACKER DRIVE  CHICAGO 6, ILL.

Misconceptions

(Continued from page 34)
Almost any trouble in the sweep

circuit will affect the boost voltage,
but just how will it affect it? No
one really knows. Therefore, boost
measurement will not help you
localize a single defective part!
We once read a story, though, that
said low boost indicated trouble in
the yoke ... I've often wondered
how! Now, of course, boost voltage
can be used to indicate sweep en-
ergy, or the return of sweep energy

after you make the repair; but
then, so will an arc drawn by a
screwdriver!

5. A "milky" picture when the
brightness is turned up is always
caused by defective CRT.

Though it's true that the picture
tube is the most common offender
in this respect, just ask an embar-
rassed technician that installed a
new tube and still had the same
trouble. He'll testify that the pic-
ture tube is not the only cause of a
milky picture.

In many RCA models, as well as
others using the high level con-

Fig. 3-Misconception: A shorted yoke will cause a trapezoid pattern. Fact: This is true in some
series -wired yoke circuits (A). In parallel wired circuits (B), a short results in reduced parallel
sides.

TO
FLY BACK

SERIES CONNECTED
DEFLECTION YOKE

O
TO

FLYBACK

PARALLEL CONNECTED
YOKE. NO BALANCING
CAPACITOR IS NEEDED
WITH THIS CONNECTION.

( G.E. U4 Series )

FROM 6 INCHES
TO 10 FEET LONG

THE HANDIEST THING
SINCE

ELECTRICITY

Tap -A -Line -
mounted on or

behind work benches,
in the lab, on test tables,

in lamp or appliance stores -
provides multiple taps from a single

power source. Safe - concealed conductors -
tight positive contacts - easy to install in any position.
Sold by Electrical, Electronic and
Hardware Jobbers and Dealers

Tap -A -Line Mfg. Co.
P. O. Box 563 /'

Pompano Beach, Fla.

Pat.

For more data, circle 2-60-2 on coupon, p. 46
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VIDEO
AMP

30 K
CONTRAST

B+

Fig. 4-Misconception: A "milky" picture when
the brightness control is turned up is always
caused by a defective CRT. Fact: Many TV
chassis using the illustrated circuit have been
known to cause a milky CRT if the plate load
resistor opens.

trast control circuit, shown in Fig.
4, an open video plate load resistor
R1 will produce a symptom resem-
bling a defective picture tube.
Note that with resistor R1 open,
plate voltage is still supplied to the
video amplifier tube through the
much higher resistance of the con-
trast control. This keeps the video
amplifier working, but the fre-
quency response is very poor.

Though presenting only five com-
mon misconceptions that might
throw you for a loop, there are no
doubt many more. But these will
serve to emphasize why service
technicians should analyze circuits
before jumping to an incorrect con-
clusion. 

Illustration Credit: John F. Rider
Publisher, Inc., New York, N. Y.

Amperex DIODE
Announced is subminiature type

1N3182 voltage variable capacitor sili-
con diode, for automatic frequency
control applications in TV and FM
tuners. Specifically designed and man-
ufactured exclusively for automatic
frequency control applications. Fea-
tures a high Q (typical 60) and main-
tains a precise oscillator frequency.
All -glass construction. Maximum se-
ries resistance, 3 ohms. Average ca-
pacitance, 30 µµf. Inverse voltage, 4v.
Amperex Electronic Corp., Semicon-
ductor & Special Purpose Tube Div.,
230 Duffy Ave., Hicksville, L. I., N. Y.
For more data, circle 2-61-4 on coupon, p. 46

Atlas ROTOR WIRE
A new heavy duty rotor wire, Atlas

4-C, is the latest addition to a group
of rugged fringe area type wires. The
new cable is reported to be heavily in-
sulated and to contain 18 gauge cop-
per in each conductor. Additional
stranding, added for flexibility, brings
the total in all four conductors to 164
strands. Jersey Specialty Co., Burgess
Place, Mountain View, N. J.
For more data, circle 2-61-5 on coupon, p. 46

Raytheon TUBES
Announced are five new entertain-

ment tubes. Audio receiving tubes:
7 -pin 7543, replacement for 6AU6 and
providing a low -hum, non-microphonic
operation; and the 9 -pin 14GT8, a du-
plex diode, a high -mu triode, designed
for use as an FM detector and AF
voltage amplifier. Video tubes: 9 -pin
6GN8, a miniature triode pentode with
the triode section designed for use as
a voltage amplifier or synchronizing
separator and the pentode section de-
signed for video amplifier service; 8 -
pin 10EG7 octal -based, double -triode
with dissimilar sections, one designed
as an oscillator and the other as an
amplifier in the TV receiver's vertical
deflection circuit; and 7 -pin 2ER5
miniature, remote -cutoff, frame -grid
tetrode for VHF TV tuners. Raytheon
Co., Westwood, Mass.
For more data, circle 2-61-6 on coupon, p. 46

LOWEST PRICED ELECTRONIC ASSORTMENTS IN AMERICA!
RADIO -TV PARTS BY JUMBO PA K STHE POUND IN NEW ...

SPECIAL
TRUCK -LOADS

of manufacturers'
over -runs

at a fraction of
their original

cc st!

FREE GIANT
BARGAIN CATALOG

WRITE FOR YOURS!

ONE POUND
PRECISION
RESISTORS

WORTH $100

ONE POUND
DISCS &

CERAMICS
WORTH 575

ONE POUND
DISC

CONDENSERS
WORTH $50

ONE POUND
Discs, Ceramics

PRECISIONS
WORTH $70

ONE POUND
CERAMIC

CONDENSERS
WORTH $85

BUY 4
frHETF 5TH F,

FREE!

HOW TO O HUEH: Include
check r M.O. wi h sufficient
postage; excess returned.
C.O.D. orders, 25°C down:
rated. net 30 days. INCLUDE
POSTAL ZONE in address.

Clip nut & mail

LEKTRON CHELSEAsoMAsS.

For more data, circle 2-61-3 on coupon, p. 46
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Picture -Tube Repair Tool

Eliminates that hard
soldering job

PT -
3/32" PIN 11

1
only $1.25

each

Fix loose pin connec-
tions in seconds. Pays

for itself in time saved
on first job. 3" long.

Patented
Intermittent operation of picture tubes due
to defective solder connections easily cor-
rected. Provides solid electrical connections,
can also be used as channel - selector
wrench and screwdriver. Pin keeps its
original form. A 3 -in -1 tool.

3 MODELS
ELIMINATE SOLDERING

Makes Solid Electrical Connections
Pin -Plug Crimper

C -rings lc ea.

Slip wire in "pin
plug," insert
in tool, and
squeeze ...
¡ob is done.

AU -2
1/8" PIN

Use end of
tool to push

.on C -ring for
ground con
nection.

Ant. plugs, hi-fi, multiple plugs, public
address, radio and TV tubes, radar, speakers,
and loop connections. Many, many more uses.

Model LC -3 for 5/32" pin diameter
At your ports distributor or write us Dept. 25

ERN
Mfg. Co.
9853 Chalmers, Dept.25
Detroit 13, Mich.

For more data, circle 2-61-1 on coupon, p. 46

BUY WHAT YOU NEED!

,-;
IS ;

NEW Wall»
KOIL-PIK

EXACT REPLACEMENT
TRANSFORMERS
SAVE TIME IN SELECTION
NEW WALSCO KOIL-PIK TRANSFORMERS
save you time and money because they're so
easy to select -44 exact replacements that are
clearly identified and protectively packaged.

EXACT REPLACEMENTS FOR
 IF & RF Coils & Transformers
 TV Sound Discriminators SEND F O R
 Miniature IF Transformers FREE
 Portable Radio & Auto Capacitors CATA LOG!
 Printed Circuit Capacitors

WALSCO ELECTRONICS MFG. CO.
Division of Textron Electronics, Inc.

ELECTRONIC S
West Plant: Los Angeles 18, CaliforniaMos!=s, Main Plant: Rockford, Illinois, U.S.A.

For more data, circle 2-61-2 on coupon, p. 46
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James VIBRATOR
Announced are 3 models in a line of

vibrators, designed specifically for
citizens band radio equipment. Fea-
tures include double lead wires having
twice normal current capacity and
oversize contacts giving 71e4 more
contact area. Model CB -40, 6v, 4

prong, receive current 5 amps. max.,
transmit current 10 amps. max. $4.95.
CB -41, 12v, 4 prong, receive current 3
amps. max., transmit current 6 amps.
max. $5.15. CB -42, 12v, 3 prong, re-
ceive current 3 amps. max., transmit
current 6 amps. max. $5.15. James
Electronics, Inc., 4050 N. Rock-
well St., Chicago 18, Ill.
Far more data, circle 2-624 on coupon, p. 46

MAIL COUPON

TODAY!
Find out how you can
get this book

the V.T.V.M. by Rhys Samuel published at
$2.50-contains a wealth of information on
how the V.T.V.M. works ... how to use it.
Send for particulars on how to get this
valuable book.

Mail to Dept. ET -2
General Techniques, Inc.
Manufacturers of Quality Electronic Kits
1270 Broadway, New York City 1, N. Y.

NAME

ADDRESS

CITY ZONE -

STATE

New Books

REPAIRING TRANSISTOR RADIOS. By Sol
Libes. Published by John F. Rider
Publisher, Inc. 168 pages, soft cover.
$3.50.

Transistor theory, how it operates
in radio circuits and servicing pro-
cedures are thoroughly discussed in
this fine book. Each stage of a radio is
covered, with a service chart that in-
dicates "Trouble," "Possible Cause,"
and "What To Look For" following
each discussion. AM, FM, and Auto
radios receive excellent coverage. A
chapter each is devoted to "Trouble-
shooting Techniques," and "Tools &
Test Equipment." Also, an appendix
offers a transistor interchangeability
chart. Admirably written and illus-
trated, the guide should further a
technician's knowledge of transistor
radio repair techniques.

TELEVISION TUBE LOCATION GUIDE, Vol. 10.
Published by Howard W. Sams & Co.,
Inc. 98 pages, soft cover. $1.25.

This handy guide for caddy or bench
is the tenth volume in a series of TV
chassis tube layout diagrams. 74 tube
location charts with keyed tube pins
are accompanied by a listing of failure
symptoms and the tubes that could
cause these failures. Series -string fila-
ment circuits, fuseohm resistor values,
and control locations for individual TV
receivers are also helpful aids for the
service technician. Previous volumes,
8, 9, and 10 are indexed.

TELEVISION ANALYZING SIMPLIFIED. By
Milton S. Kiver. Published by B&K
Manufacturing Co., Chicago, Ill. 134
pages, soft cover. $1.00.

This second edition (revised) of a
manual published in 1958 employs the
publisher's commercially -available an-
alyst to troubleshoot TV receivers.
In substance, the text is an applica-
tions manual for their instrument.
However, the practical TV circuit

analysis and signal injection tech-
niques presented here can serve well as
a general guide for the use of all signal
injection instruments. The author's
shirt -sleeve method of troubleshooting
each section of a receiver should cer-
tainly help owners of an analyst re-
duce their service time. Additionally,
non -owners of analyst -type equipment
can, for only one dollar, expose them-
selves to the use of this type equip-
ment.

SOUND MERCHANDISING TECHNIQUES. By
Walton N. Hershfield. Published by
Sound Publishing Co., 299 Madison
Ave., New York City. 66 pages, soft
cover. $3.00.

Originally published as a series of
articles in a periodical, this collection
of sound equipment material has been
expanded to include sales and adver-
tising methods. Public address, inter-
com, and interphone equipment is
presented, with a view towards mer-
chandising, which includes a non-
technical discussion of equipment.
Detailed applications are also pre-
sented, such as installations in:
schools, airports, churches, offices and
other prime selling areas. Recom-
mended reading as a good selling
guide in an expanding field.

SERVICING TRANSISTOR TV RECEIVERS. By
Milton S. Kiver and Charles R. G'ay.
Published by Howard W. Sams & Co.
272 pages, soft cover. $4.50.

Following on the heels of recently
introduced transistorized television re-
ceivers, this book offers a detailed de-
scription of transistors, basic circuits,
and how they are applied in modern
transistorized TV sets. A chapter is
devoted to transistor circuit operation
of each section of a TV chassis : tun-
ers, video amps, detectors, etc. A final
chapter discusses service techniques,
though practical repair methods are
limited. Numerous circuit diagrams
accompany the text. Recommended to
readers wishing a better understand-
ing of a transistor's role in TV.

PHONE
ED 9-9653

$7.50
plus parts,

C.O.D. and postage charges

90 DAY
WARRANTY

Precision Tuner Service
ALL TYPES T.V. TUNERS REPAIRED AND ALIGNED TO FACTORY
SPECIFICATIONS ON CRYSTAL -CONTROLLED SWEEP GENERATORS

24 -HOUR SERVICE ON MOST TUNERS

UHF - VHF COMBINATIONS - $13.50
See your local distributor or send to:

P.O. Box 272, 601 N. College State make and model. Send
BLOOMINGTON, INDIANA all parts, tubes and shields.

For more data, circle 2-62-1 on coupon, p. 46 For more data, circle 2-62-2 on coupon, p. 46
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While every precaution is taken to insure
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TV PARTS HOUSE
PO BOX 1971

BILLINGS, MONT.

IF YOU NEED IT -
WE CAN DELIVER!

LET'S GET ACQUAINTED!

SUPPLIER TO TV
SERVICEMEN ONLY

HERE'S A SPECIAL "DOOR BUSTER" BUY IN THAT
HARD TO FIND 100 MFD-10 VOLT

TRANSISTOR FILTER  9 for $5.00
(NO C.O.D.-WE PAY POSTAGE ANYWHERE)

-t

Mr. Service Technician:

Want to service transistor radios rapidly

-accurately? You can with

REPAIRING

TRANSISTOR

RADIOS
by S. Libes (Director Technical

Publications, BugenPresto)

The man who wrote this book knows his subject
well and provides practical procedures that you.
can apply to faster troubleshooting and to find-
ing those elusive 'dog troubles'.
Basic theory is presented in a way that you will
understand easily, quickly. Operation and serv-
ice of the latest transistorized circuit designs
are covered. All new ideas about transistors as
used in current transistor radios are explained.
Also included are the latest design practices in
transistor portable AM, multi -band, imported.
all -transistor, auto -hybrid and FM radio receiv-
ers. High power transistorized public address
power amplifiers and current high fidelity appli-
cations are covered.
Servicing is explained on a step-by-step basis
including trouble check points an, charts, in-
struction of handy -to -use test equipment (e.g.
signal source, power supply). And, there's an-
other feature-transistor and diode substitution
charts. Also included is information on how to
select test equipment and tools for repairing
transistor radios. x270, $3.50

TV SERVICING

MASTER RECEIVING - PICTURE TUBE SUBSTITU-
TION GUIDEBOOK, Fl. A. Middleton, $7.45

RECEIVING TUBE SUBSTITUTION GUIDEBOOK 4th
suppl., H. A. Middleton, $1.35

TUBE CADDY -TUBE SUBSTITUTION GUIDEBOOK,
H. A. Middleton, 90c

HOW TO TROUBLESHOOT TV SYNC CIRCUITS,
1. Remer, $2.90

REPAIRING TELEVISION RECEIVERS, C. Glick -stein. $4.40

AUDIO & HIGH-FIDELITY SERVICING

HOW TO INSTALL IL SERVICE INTERCOMMUNICA-
TION SYSTEMS, J. Darr, $3.60

HOW TO SERVICE TAPE RECORDERS, C. A. Tut-
hill, $2.90

REPAIRING HI-FI SYSTEMS, 1)a rid Fidel man, $3.90
TEST EQUIPMENT

HOW TO USE METERS (2nd ed.), J. F. Rider dhS. Prensku, $3.50
HOW TO USE TEST PROBES, A. Ghirardi & R.

Middleton, $2.90
OBTAINING INTERPRETING TEST SCOPE TRACES,

J. F. Rider, $3.00
HOW TO USE SIGNAL & SWEEP GENERATORS, J.

Richard Johnson, $2.40
HOW TO USE GRID -DIP OSCILLATORS, R. P. Tur-ner P. E., KeAI, $2.30

RADIO SERVICING
RADIO RECEIVER LABORATORY MANUAL, A. W.Levey, M. S., $2.00
RADIO TROUBLESHOOTING GUIDEBOOK, VOL. 1,

Rider & Johnson, $2.40
HOW TO INSTALL á SERVICE AUTO RADIOS (2nd

ed.), J. Darr, $3.25
REPAIRING PORTABLE S. CLOCK RADIOS, H.Criases & D. Gnessin. $2.75

PROFITABLE SERVICING AREAS
HOME AIR CONDITIONING, Installation & Re-

pair, J. Dorman, M.S., F. Makxtein, H. Sea.
man, $3.50

BASICS OF FRACTIONAL HORSEPOWER MOTORS
& REPAIR, Gerald Schweitzer, soft cover $3.90;
cloth $4.90

INDUSTRIAL CONTROL CIRCUITS, Sidney Platt,
$3.90

Prices subject to revision.
At distributors or order direct!

Write for new catalog. ET -2

JOHN F. RIDER, PUBLISHER, INC.
116 West 14th Street, New York 11, N. Y

Canada: Chas. W. Pointon, Ltd.,
66 Racine Pd . Rexdale, Ont.

For more data, circle 2-63-1 on coupon, p. 46
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SUBJECTS OFFERED AT
NO COST TO YOU:
O TRANSISTOR FUNDAMENTALS-
complete coverage of transistor
theory without the use of mathe-
matics. © GUIDE-MATIC POWER
HEADLIGHT CONTROL (Autronic
Eye)-lecture and lab. © TWI-
LIGHT SENTINEL ELECTRIC HEAD-
LIGHT SWITCH-lecture and lab. O
TROUBLE -SHOOTING PROCEDURES
for dead or weak low voltage auto
radio tuners and trigger circuits. Q
LECTURE AND LAB. PRACTICE ON
"SIGNAL SEEKER" AND "WONDER
BAR" auto radio tuners and trigger
circuits. O TRANSISTOR CIRCUIT
TROUBLE-SHOOTING-lecture and
lab. work analyzing defects in tran-
sistor circuits. Q HYBRID -TYPE
AUTOMOBILE RADIOS-lOW voltage
tube and output transistor circuits.
Lecture and lab. O DELCO-MATIC
ALL -TRANSISTOR GARAGE DOOR
OPERATORS-lecture and lab. O
AUTO PORTABLE RADIOS-lectures
and lab. practice on all -transistor
portable radios. Get prepared for
the all -transistor auto radio that
will appear in the next few years.

THE LATEST ON
TRANSISTORS AND AUTOMOTIVE ELECTRONICS 9 SUBJECTS
AVAILABLE TO YOU AT THE FREE DELCO RADIO - GUIDE LAMP ADVANCED TRAINING
SCHOOL. One week of instruction. No lab. fees. No tuition charge. Textbooks supplied.

In 1960 over 900 electronics technicians completed our one -week course. You, too, can receive this same
valuable training in 1961. Bring yourself up to date on transistors and automotive electronics with personalized
instruction at the General Motors Training Center near you. (See schedule below.)

Classes will be conducted by graduate engineers with special training in your field. Diplomas, awarded only
to those who successfully complete the courses, will mean a great deal to you-and to your customers.

Register now through your local Delco Electronics Parts Distributor or write directly to Delco Radio Division,
General Motors Corporation, Kokomo, Indiana, Attention: Service Manager.

GUIDE LAMP DIVISION ANDRAL RS CORP
ERSO INDIANA

DELCO
RADIO

DATE REGION 1

DELCO ELECTRONICS TRAINING SCHOOL SCHEDULE
REGION 2 REGION 3 REGION 4 REGION 5 REGION 6

1-16 Philadelphia Detroit
1-23 Charlotte Detroit Dallas
2.6 Washington St. Louis
2.13 Washington Atlanta Houston
2-20 Cincinnati Houston Los Angeles
2-27 Los Angeles
3-6 Tarrytown Memphis Omaha
3-13 Tarrytown
3-20 Jacksonville Cleveland San Francisco
4-10 Boston Cincinnati Kansas City El Paso Portland
4.17 Boston Atlanta Kansas City El Paso
5-1 New Orleans Pittsburgh Minneapolis Los Angeles
5.8 Union Pittsburgh Oklahoma City
5.15 Milwaukee
5-22 Memphis Buffalo San Francisco
6-5 Philadelphia Chicago Denver
6-12 Charlotte Chicago Portland
6-19 Cleveland
6-26 Union Atlanta Minneapolis Dallas Salt Lake City

For more data, circle 2-64-1 on coupon, p. 46
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CIRCUIT DIGEST
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CIRCUIT DIGEST
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60V

00

C2
701

C4
0027

C

32V
2

O.13V.

RIB8
17
01906 ( 812020

15 ( R21

-
; W 17V.

C7
.01

R22
2200 P3

INPUT
FROM
PRE AMP. vr

R6
4708

028
''6CG7

INPUT

R5
2200

CII
0060

R30
478

R7 f R92700 MEGI9
RS
478

V4
6C4

REVERE
DRIVER

V5
6CW4
REVERS
PRE AMP RIT

i 828

023
2200

OUTPUT
TO PWR

AMP

1.7V. ...CS-1B .01

9V.

RED

Wo REEL

90010
2 TOTAL

R25
278
.1v.

RED/GR

SRN

27SV

255V-
026 R27
560 170

RES
008

-120V
R29
I MEG

VI -
REC4T

C90 C9A
éóA1E IOMF OMF

»-20V

R/ 'l
2206

V3B
'h12AX7

OUTPUT

CIO
.27

3 O

E SRN/WHT V1
RCA

v2
6CG7

V5
6CW4

V3
12ÁS7

8844/SL8

Electronic Technician

CIRCUIT
DIGEST65

4 S 12 4

Reverberation Amplifier Chassis RS194A

190V

More Data on Reverse Side

VHF TUNER

VO
R VOL

°WTr4

UHF MODELS

DOLT

UHFOSC,1

1000A
ISMT

MOT

MODELS

SROVIDEOIF

SID IF W'
LP. o

UHF

00.1102 PIIDT LICHT

VHF

VIDFTú ET

(PLUS Hl
0401711541

CENTEIIIO

NOVICE

N
VIDEO

1VEC

IVEITS4E VEIL

0

2

MODEL A19T2

1101112 OSC

COIL

AmD2 HOE
u SUE

DEFLECTION

lTBE SOW ® O

MÉIU12 ÓLh 9Wº

MOTOROLA
TV Chassis
TS -STS & WTS-435

Electronic Technician

CIRCUIT DIGEST

614

0µ1O6112

tr 0LO 44AAI

: ANOID

P118 RECTIFIERS

04µ141851

r. KEYING POSITION
0 MOTOROLA PARTKI

TP.TEST POINT

O
A.C. INIDNDOI

TUBE LOCATION, FILAMENT GUIDE AND FOCUS INFORMATION

VHF TUNER

2ATT-133

CHANNEL STOP

SELECTOR

REMOTE RCVR cow'.
MTG SCREW 13)

REMOTE UNIT

PLUG IP4)

LOW VOLTAGE ILV) FILTER CRKT NOISE GATE
SUB -CHASSIS CHOKE GUARD CONTROL

1802 1E801) IR1321

REMOTE RCVR (TR-9)

MICROPHONE
CABLE

RANGE CONTROL

TO ALL CHANNEL

SELECTED SW

(E58)

REMOTE RCVR

MTG SCREWS (31

REAR VIEW OF AUTOMATIC MODELS

C812 1

4
0807

T501 \
CONNECTIONS

0509 FIL-SURGE
LIMITING RES

IR 11)

HI VOLTAGE (HO)

SUB -CHASSIS

0503

C507

R802

VERTICAL OUTPUT
TRANS IT -601)

I

QI
I

I

O'

(

(
AOUADAG

GROUNDING

SPRING

.11:._ IMr

LOW VOLTAGE (LV) & HI VOLTAGE (HV) SUB-CHASSIS
COMPONENT LOCATIONS

February  1961
An Editorial Service of ELECTRONIC TECHNICIAN, INC. t 480 Lexington Ave., New York 17, N.Y.
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More Data on Reverse Side

vi
{T26

1ST F

44
óe26

211611

VS
6001
31101.

v.
6488 006E98

VIRO AMP
15.6111

416
Pu

41
6605

6M0 OUT

4
6106

Se UM

el De
SINC CLIP

14s 4c

n0
6E t
VERT. OUT
V[RT DDT

RUNS
13OR CON130,

MOO 051 6
DISC.

412
SUMO

MORIL OUT

4

6014
6004

Mere
OA. ,E

6BZ6
1ST I.F.

02
5 : C10- S Ct 3.30

LILI 1j
RI

221

.3AW
E MMr1jr

C I

t10%'!rr
I

TOIF q,TPUT _ _ _ __
O. TUNER 470 C. .5 C5 CSMrr = Mr 12 ii

rSWr YYt YYr
r5% s%

Lill1 C L21 N
TO

NH 2TUNE1R34

A4C TO
TUNER

6.3VAC TO
TUNER Fit

O 0

O 0

O 0

O 0

m

OLIO

O 0

O 0

O 0

O 0

O 0

O 0

O 0

u
001 :

20%

CO

0.:1J

February 1961

T2 Wr

V4
6BZ6

2ND I.F.

l4

NO,

220 22.10

561 210%

56os

ru1 /InI0
0%

CII
21 001
210%

CID
21001

I2105.

560
700

220

ELECTRONIC
TECHNICIAN 616

CIRCUIT DIGEST

V5
6D K6
3RD'I.F. r

ffr

CIS
1470
YYr

20%

2

1120

14

V6A
1/2 6EB8 OR 66N8 r

VIDEO AMP. 7,I LT 1111

11

1117 'CIll
5 4 1

MIFF IMF
TO 5 C63
Wi l7MMf

L3

711
41 MAW

Prr

C16 I RN
470 e.tR
Wr T 0%

110% !L

1n

2700

010%

130
rt

C193
15 03 JP

rOE 110%

C20.

MEO
3504

C23,
C22 I.IL--.PTO SOWO LIMITER

A3iAR3E-
bur ll

186

120 V
60,1,

396
2D%

060

2 2 YEN

V6B
1/2 6EB8 OR 6GN8

SOUND LIMITER
To 50 Ma
ON SOLED
TARE . OFF

COIL

BROKEN FOR
1100E1

ONLYONLY

ILNYENT FUSE
LINayr(RIN LOOP
Or.24 Aro
COPPER WINE

CIRCUIT FUNCTION
SPG 1 AND SPG 2 SPARK GAPS

SPG 1 slips over pins 1 and 2 of the picture tube.
The gap prevents heater burnout, should an arc
occur in the gun. If the picture tube is replaced,
install the gap as on the original tube, SPG 2
similarly protects integrator Al.

1001

C21

15%

Lai
CONTROL 2 00017-110 %

+265 V

TNiii - 1

ON AN

C30
4701
Mrr
»o%I

INTERLOCH

4L II GA III NUN

Mutt:. 1

VOLUME
CONTROL NUN

025
2304

t
GY

5 AMP

V7
6B N6

SOUND DISCR.

V15
5V3

° L.V. RECT.

Yr

036
4105

Nn

11.1,11.

634ÁC
N 4 LIPS

013

I MU
TONE

COMTRq

«MVOS 11.011
II/51,41:701

_-I

O3

20 NW 470
110% W.

-1-265t

271
210%r

CMe
NONIO
400V

HORIZONTAL BLANKING CIRCUIT

-3 2654

10%

410
110%

27V
60,1

Or T

a Í16F23010022
1 TO MUTING SWITCH I- 1 V8
I AND 51E7 RELAY 1N1, 640 5A 'CONTROL CHASSIS I

SOUND OUTPUT i

01 I

r.4 r
I IC3e\ T0022

Jsr T7 _

C35

COOS
20
MFD
25v

1411

O

RIS C20C
610600 > 0

I

a210% .00 lr
1 r 4aov

V9
6BU8

SYNC. CLIP
& A.G.C.

AIN

M[4
+o%

017

5ME4
FRINGE LOCK

w i
6100110E-I
06V
60,1,

-f-

RN
730

20%

Le
IP

1

I C24
27

ZENITH
TV Chassis
16F23, 16F23Q

reo
260 V
K7C5

1/I! C2f=w
rYr

R1 210%
301 yT

CORTRRST
CONTROL ((

L9 .SJ

ík25
SO 3900
Air SRO%

210%

NH

SP61

llr.las

7

IC

SP6
1201

210%

RÑ 2501

110LOTN(55 CÓNTRai

42011
0E

V16
23ANP4

PIX

-r-41(1..1ifS.i14.n.11

147a11

P1

IR

-.2
265v

R10

34G
FOCUS

CONTROL

15 75 KC
00442 ,0~

60 V
60'1,

C39

- -4
1

L
INN

N

A4C
CMTR0.

265 v

R20
Pv+

0 2 MEG
20%

1021
220
010%

001

C40

0003

80 V
60 r1J

tVIOA
1/2 6EA7
1/2 6EM7
VERT. OSC.

H13
201022

[41

IMF

220

VITA
£;°1s VIIB1/2 6GH8 1/2 6GH8

HORIZ. CONTROL HORIZ.OSC. 9 DISCH.
1» r C55

-.fr

3301
1:6%

\%7.r, j
C5 3_51,
2051 22.6
WE

A negative pulse from the horizontal sweep trans-
former (violet lead) is applied to grid 1 (pin 2) of
the picture tube which cuts off the beam during the
horizontal retrace period. The neon bulb acts as a
switch which allows the pulse to pass through, but
blocks off any transients that may reach the grid
during the trace period.

02

MEG

110%

2110%200

S

831
2 001
1 0%

C53
470
YYr

047C52

CO' 1 3300 -
FYlo%Yr

1501
210%

33.
210%

210 v
5.75
KC

2e

VI2
6D06B

IHORIZ.OUTPUT

CON

1008

10%
1fA

LO
fan A27

GONGS
20%

14

200210E

-60

>s
11-1210015

L10% l

[57 (41K
#MO%

105 V
15.75

KC

e4
210%

40 V
15.75

KC

I MEL

120V

60'0

RM ISME4111

22

Nfr

113

VIOB
1/2 6EAT1
1/2 6EM7

:'ói V RT. OUTPU

N25
5 MEG

4(RI 312(

124 1C46

C 4 511 I

015

C44 A, 210%

oloóe 61
210% 010%

3305
10%

1'22

7501
VENT HOLD
CONTROL

265 v

£100

CS9

--II--'
01

529

025
210E

311

C60
001

210%

R30 ((
001 i

TICS

265 V

R R

Ir oUT

T6B0
¡ 6e0

TYYF
6e0

MMf =j MYF

EQUIVALENT CIRCUIT
A-1 and A-2 INTEGRATORS

87-4 R is 47K
87-5 R is 33K
87-7 R is 68K
87-8 R is 82K

An Editorial Service of ELECTRONIC TECHNICIAN, INC. 480 Lexington Ave., New York 17, N.Y.

4-265v

SOCKET MD WIRING FOR 16F230 MODEL

{A AT SWITCH OW
STEP

PELAT 1

1

1(.07-0NAT n n CEMTNOL1
TRANS

1

1

PLUG USED 11111H

IP11 OM CT I
5-50153 5-50664ar

PENCIL CONTROL ~5515 J

(REA0.RDY1E11

w

1131

6ASS 110%  IF

1.C47 <tell
T OOI }510%

122
rE4
2 a%

004
160V

132

r
1125 I

037
.70

IN

1 1

IVERT
I

1LIN

--J E.10.1.1
00

V13
IJ3

H.V. RECT.

411

1111

221 IM

 ED
sov

160V
60'11

Ti r

560
210%

AE P

610 V
60'L

I 5 V
60",

204vHv lutist SLEEVE -
W10111 mNT110.)

I-

4711

.111
REDFRN

r 111

062
110
Wf
011
45v

ON

VI4
60E4 cR'
6DA4

6AX4GTB ill{

DAMPER i

f,
1/3 T11 I

. 01112
1

DEER
COILS

+6003

a

101ST

1.14

{L0

OIÍ14NHENT POINTS

C ACLEO LETTERS INDICATE ALIGNMENT ASO TEST POINTS.

TEST PINTS

C OETCCTOR OUTPUT

CI -010E0 OUTPUT

(IF AGO
r WOUNDED roll

F ALIGNMENT

1-300 I r GRID
SOUND OUTPUT

1 -SOUND DISC GRID

380V
15.75

KC

Electronic Technician

CIRCUIT
DIGEST ,



U.H.F.
CONTINUOUS

TUNER

175-8

ml 4016.:

IuNüWNWr fM RA1N[Yl1D
i.Uáé

I- f08 006.311,IY 6f 1.1. IwP 0363a.

rr=

ú10a

R.F.
LINE

C2Á

MIXER
LINE

LS . NI MIMNiA

C

1

OSCILLATOR
LINE

U MODELS ONLY
6AF4A-6AF4 OS C.

24

I

CO

L5

561
x10%

s n R FREQUENCY
TRIMMER

-JI-1------------

L6

012

CIS

600
YF

I [IRcurts CLORO
IN UNF POSITION

ONLY

I º

CI
Aro
mm.

11

1,22011

4TNESE COMPONENTS
E2TEW4 TO TUNER

LL - I
C00E0 GREEN/

FOR IDENTIFICATION
PURPOSES

33Ut

r-- --
N120 I üt`INA
IWf
6YV

óMF
CALE 

UHF POSITION TERMINAL BOARD I.F

d C

RFTE

Tz3
YYf

wé
TO%

LI 120

4b -11110F

L

VI
6FH5

,,,, N R. F.

Y`.o-4s

CIO

012
10 -

CIS

-II

1/2 6CGB
1/2 6CGBA

MIXER

411411F
Slot L211

S 1

co,

N
1100011Yw

11I

2208

14

OSCILLATOR

CIS-69- 0
11150
251111f

,5

1000

C22.1 GYVfT220

C141p YYf

FIv

1163-3988 1.21 0111
10% 20

TARGET TUNER

175-143

ZENITH
TV Chassis
16F23, 16F23Q

Electronic Technician

CIRCUIT DIGEST

616

1163-4633 5.311L
 S10% 18

(

1 0 i
LYNf ANTENNA TERMINALS

TEST POINT D VIDEO OUTPUT

SOUND TAKE -OFF COIL

5 AMP
3RD I F TRANSFORMER FUSC"N,

POWER CABLE SOCKET FOR CONTROL CHASSIS

(`0 MODELS ONLY)

TEST POINT E I.F. A.G.C.U

1ST I F TRANSFORMER TOP SLUG.

41 25MC TRAP BOTTOM SLUG (ASSOCIATED SOUND)

ADJACENT CHANNEL SOUND TRAP
47 25M. BOTTOM SLUG

ADJACENT CHANNEL FIX TRAP
39.75 NC TOP SLUG

I F OUTPUT FROM TUNER-

2 ND I F TRANSFORMER TOP SLUG AND ---
47 21 MC ADJACENT SOUND TRAP &OIL BOTTOM SLUG

J

C23
=41011w

T

r,-3P PILOT L16N1

HAC. TEL

13 YAC. 36ATER- SR.

.e1-26sv 6EO

VERTICAL SIZE -

BRIGHTNESS CONTROL -

CONTRAST CONTROL -

VERTICAL LINEARITY -.

A.C. INTERLOCK

TFS1 POINT G5 300 !.1. C -RID -

4TH I F TRANSFORMER ASSEMBLY

AND CRYSTAL DETECTOR

TEST PO!NT'C DETECTOR OUTPUT

TEST POINT F' TO BE GROUNDED FOR I F ALIGNMENT-

DEFLECTION YOKE ADJUSTMENT-//'

INTERCARRIER COIL

V28
1/2 6CG8

1/2OSC6CG8A

Q1 fOU PUT

64015 6C6é 6C63A
R f OR INTER

L6

C1º u0
mNF II :0
.V i My

VERTICAL HOLD CONTROL

HORIZONTAL HOLD CONTROL

TONE CONTROL

FOCUS

CORRECTOR MAGNETS

DEFLECTION YOKE

SPEAKER CONNECTIONS

/ TO VOLUME CONTROL

TEST POINT J SOUND OUTPUT

\TEST POINT P"
DISCRIMINATOR GRID

WIDTH OJNTROLIMETAL $1í1011

0

FRONT VIEW OF U.H.F. CHANGE -OVER SWITCH
\IONNUDMODELS ONLY -SWITCH ACTIVATED

BROWN ONLY
IN THE U.H.F POSITION

8.2K 4WATT \22036 1/2 WATT

DROPPING KEEP ALIVE
RESISTOR .. RESISTOR

BROWN

PURPLE

RED

A TO OSC. B+ FEED-THRU
CAP ON V.H.F. TUNER

TO MAIN CHASSIS -
B+ (265V.)

I.F. FILTER BOX

V.H.F. ANTENNA TERMINALS '
MANUAL CHANNEL SELECTOR SHAFT

MODELS ONLY

MOTOR DRIVE
ASSEMBLY FOR

IIQ11 MODEL ONLY

TEST POINT
"A"

I.F SWEEP GEN. INJECTION FOR
MAIN CHASSIS I F. ALIGNMENT AND
TEST POINT FOR V.H.EOSC. EXCITATION

CONVERTER GRID IND. TRIMMER

CONVERTER GRID CAP TRIMMER'

TEST POINT 11S"
SCOPE CONNECTION FOR U.H.F R E BAND

PASS OBSERVATION, UH.F OSCILLATOR
EXCITATION AND I.F SWEEP GENERATOR

FOR U H,F POSITION ONLY)

I.F. CABLE SOCKET
"U" MODEL ONLY

CODED GREEN FOR

IDENTIFICATION PURPOSES

1/2 TURNS

21/2 TURNS

R.F. GRID

TRIMMER

FINE TUNING

CHANNEL SELECTOR DRIVE

Tube and

f

PART NUMBER APPEARS HERE

175-138 PART N4 OF TUNER
(12 POSITION- 6V. HEATER)

175-137 PART Nº OF TUNER
(13 POSITION OR YUY MODEL

6V. HEATER)

NOTE: 13 POSITION V.H.F.

TUNER 175-137 USED IN
CONJUNCTION WITH 175-8

I.F. OUTPUT JACK

CONVERTER PLATE TUNING

BRACKETS VARY WITH
SOME MODELS

TEST POINT SCREEN
FEED-THRU CAPACITOR
(SCOPE CONNECTION FOR V.H.F
R.F.BAND PASS OBSERVATION)

OSCILLATOR B+ SUPPLY
FEED-THRU CAPACITOR (U.H.F.)

B+ 265 V. ( RED)

HEATER (BROWN)

A G C (YELLOW)

PILOT LIGHT
CONNECTOR

CHANNEL
INDICATOR SHAFT

R.F PLATE IND.
\ TRIMMER

'R .F PLATE CAP
TRIMMER

FINE TUNING
SHAFT

CHANNEL INDICATOR
DISC WITHIN FINE

TUNING KNOB

PILOT
LIGHT
WIRE

FINE TUNIÑG KNOB
AND CHANNEL INDICATOR

SHAFT AND KNOB FOR

Trimmer Layout, Bull' s Eye Tuner 11011 MODEL SHOWN ABOVE

PIX CENTERING ADJUSTMENT

More Data on Reverse Side
BUZZ CONTROL

An Editorial Service of ELECTRONIC TECHNICIAN, INC. 480 Lexington Ave., New York 17, N.Y.



L 101
SOUND TAKE -OFF

COIL 45 MC

V 201 V202
6ER5 6CGBA

RF AMPLIFIER OSC MIX.

J 400
INTERLOCK

0402
40K

L

C 102
47

V 101A

42 6BY8
SOUND I.F

7 127V

L 201
C 202 43.2 MC

10
5%

TC2D1
oñ 1 18

4475MC
SY.

N PO

R203
7500
5%

E 201 L 202
4725MC

+O 3 w 50V TRtiP

. 135V
R201

W 6.8 K

63V IW

SW 4014

C8 401
CIRCUIT
BREAKER

R401
220K

e+
+ 255V

+ 135V

R326
6.8 M

x00«4

C300
0.47,14 a47
200V

V 101
1/2 6BY8
AGC CLAMP

SOME MODELS ONLY

AC OUTLET FOR
RADIO PHONO

BLACK

R400
THERMISTOR
COLD:175A

HOT :1.6 J1

R 327
1.2 M
1W

7401 RED-Y.LO

GREEN

T 101
INTERSTAGE

4.5MC

1-.-7:C5 ó! C151
N

R 105
I

+135V

V 203
6826 T 201

lit IF 128V 42.1MC

5

3

C208__
680

-C204R206%
5%

56
56 5x Ti

5%

R205 ~--1.-
! 24K ¡

5% W C207
AGC BUS

1 I
C206-
I I R207

330 K
IW

I/ 7875 kJ

495V

r Í

6.3V
GREEN-YLO

6.3V
GREEN

_C301
K

I K V

T

Cp4
I

R209
241(
5%

February  1961

V102
6DT6

SOUND DETECTOR

144V

L 102 is
OUADRA-
TURE COIL

45MC

R1013 .0 106
IOOK T M

N33o

ISK Rp9
R107 560K TC p7
47K I .047

zoos/

+ 135V

V 204
6BZ6
2nd IF 253

T202
45.1 MC

5

R212

Y

....M
R211
150K ,' II

R210 Q
L210 ¿I.?

IK

150 K /.?

TO DIODE
LOAD

V 3014
1/26BR8

KC VER

7

8

102 V

301
IM

*255V

O
135V

+ 135v

R303
15K

78V

R302
33K

7

30 N

V 302A
I/2 6CG7
SYNC AMP R 304

270 K

C 212
820
10 x

ELECTRONIC
TECHNICIAN 617

CIRCUIT DIGEST

ELECTROHOME
TV Model "Selkirk"

RI14
10K
10%

V 103
6AQ5

AUDIO OUTPUT

R III
VOLUME

500K

CII2 E 101*
, 022 E 40
200V 50 V

V 2054
1/2 6AM8A 1 203

3rd IF 120V 43.814C

r--- -
6

;

a+1 1

3_120V4- 2

R2141

R213
470 1C214

IK
 255V 1

T10x

C IK213

14V

R2I5
180

R216
L 5K

135V
o

1 C 216 C 217
IOK I8102.01.

I
IK

IC J,L209

69V

+ 135V

R305
I.5 M

_
V 3018B

1/26BR8
SYNC. SEP

u
2.O v

30 n' 7875 ti
+293V

L 400 R402y 2.BK
Q W SOU35RCEV

+-E 40213 t-.E402C
1E125
300V 300V

R405 `

R403 {{-
330K

47KC

C 30 3
150

T r i -f-
15 V 45V

1---__./
l

1/Ji
K\

C403 C_\
47 .0047T Iipx 15x '

200V
C404

R408

I8 pY/ 6405
12K
Y

R 404 / R406

__168

3C411

390K `j 680K 7 SM^'  "' lox
SR 403

C407 INOR IZ. R407
AFC

.52. 20% 1 47K
DIODE

R409
C408 820
0.1

T Sx
C409 200V i

/
I

69V
570v
BOOST

O

304
820820
20%

C317=
47L =-

R309
IOOK

C306

T 10/0/ TO MEASURE- / GROUND PIN,/ NO I, V 302 B

0.0V

30 Nti
R 41
27K

L401 CO4p

I 40oV

V401
6CG7
HORI7 MULTIVIBRATOR

dD

- 1

1--11

8 5.2 V

R429
10K

FINE
HOR
CONT

R41
IOOK

R 412
75K

HOP
HOLD

2

4
C4

V 205 B
V2 6AM8A
VIDEO DETECTOR

R 312
2M

VERT. SIZE

C307
.0039
600V
I. QF

255V

7

R313
M

R 311

820K

226V

242V

R 113
470
IW

T K12

e 3.2.11.2

L 206
* 255V 4.5 MC TRAP

11160V .W.
C 221

I¡

3.3uufd t.25u1d

V206
 I2BY7-A

VIDEO AMP
30

L 203 L204`

YLO DOT GREEN

C218 BLACK.

C5 _ 59 60uh "L205
a WHITE

YLO
340 uh

t 211
HRE WHITE R 221
630yh IK

C 2V 3-9

TO V 302A
SYNC AP.P

R217
10

DIODE

LOAD

n
' 250 V

1
30 rv

V 302 8
1/2 6CG7
VERT DISCHARGE

73V

3

R314 VERT
I.OM HOLD

C 309
.047
OF

- 600V.,v R 316

R315
25K

82K
LINEARITY

e

0 N.

310

OOV

R218
5.6 K
5%

C
.I

g

R 317
56K

C312
OPO33
200V

C222
27 N80

C 108 K

R III
VOLUME
500K

+135V

CABARET
155V

K 17T-6._1
30 1U

L 207(o

WHITE -RED
ó 340 u

C 224
.1 400V

L208
C 223 GREEN

168 o WHITE

R220
230un

47 R222
3.9K

7W

CONTRAST

C 313
10 K

10%

R320
IBM

17V

30 fu

V303
6DT5

VERT. AMP BLUE T 301

DO NOT MEASURE

R323

S2V 7

BOOST 570V
O

3

1 2

B

R225
220K

255 V = R223 ISW
500K 04018

BRIGHTNESS

8+1135V

9

3-6

5 4

R321 W
5601(

,(10v
78757875 N

V 402
C414 6D06B4.7 K

HORIZ. AMP
C413 I

680 +++ R 417

150 R415
15K _47V

2R413 R426
2K 27K

R414
22K r412

+255V

100 5

R 318
39K R 319

56K

30 ru

30 N

46V

100
RED ":'

91

aC314 YLO
,+255V .22

200V
R322

EIOIC330 TW E 60t
50 V

CC
IA)

Ctl

-J

X 6405
1-7

V 207

PICTURE TUBE
23MP4
I9XP4 ION SOME

MODELS ONLY )

R 226

FOCUS

R 424
THERMISTOR
2-50. COLD

T "

770 V

V403
IS2A

* CLIP OUT TO STRETCH H.V RECTIFIER
BOTTOM OF PICTURE

7402

o
R418 DO NOT MEASURE
100

20 K
WIDTH

C416

2W

+ 215V

YELLO

o BLUE

GREEN, IT
IW

BROWN

TO PICTURE
CAVITY

CONNECTOR
14- 18 KV

* v4046 DA 4
100 DAMPER

5
140 o L402

I.5 uh

+ 255 V

R324 R325
2.7K 5K 56K

201( TO
JUNCTION OF

R 415 9R426

PURPLE
soar

7
YOKE

SOCKET

L403
YOKE

400V

I 420 BOOST 570V
.-. C047 SOURCE

OF
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HOR BLANKING
- TO JUNCTION OF

R 325 C 316

C418 IS 100 WHEN
It3t4P4 PIE TUBE
IS USED.

600V 600V
+ 255V + 255V
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ELECTRONIC
TECHNICIAN 618

CIRCUIT DIGEST

SE -1
200+
MA

R-1
1311

IW

3o
m

VI
50L6

C-1
80M F

FUSE
OHM

R-2 '
470 IL

12W

R-3
47K

560V
P -P

}

18KC WAVESHAPE AT GRID.
SCOPE SET AT APPROX. 6KC.

C_2 .5 M F
T-1

R-5

EMERSON
Air Purifier Ionizer
Model EP -40

V2
IX2B

R-4 4 t5
470 K 430 L1H

R=611 PIN1
OF V-1

ELECTRO- NIC ENERGIZER AND CONTROL CIRCUIT
3 electronic tubes/rectifier.

loo
MEG
100
MEG

100
MEG.

l00
MEG

2

4

V3
IX2B

R-13

R-6

R-71

R-8 ONE
C-5

R-9 .1

C-4
470 R-10 100
MMF MEG

IOKV
R-11

100
MEG.

W-1

EF-1
ELECTROSTATIC

FILTER
(13 PLATES)

PRECIPITATOR
IONIZING WIRE

+6 KV.DC. L

NEGATIVE ION
W-2 GENERATOR WIRE

R-12 100
MEG. (-4KV.DC.)

-3 KV DC.
1

100 1 *
MEG

1

HE

DIRECTION OF
SLIDE '

WHITE

30 20 GREEN
t I1 3511

M-1
FAN MOTOR
WINDING

8511
TOTAL

BLOC

SW3

FAN SPEED
LOW

POSITION

SW -1

t

I

SW -2
SLIDE SWITCH
INTERLOCK IN
OFF POSITION

ON -OFF SWITCH
IN OFF POSITION

CARE OF FILTERS AND ELECTROSTATIC
PLATE ASSEMBLY
I. Remove power cord from electrical outlet.
2. Remove knobs by pulling gently forword.
3. Remove front grille by grasping bar across grille and pushing

downward. This r1 the top edge of grille so that it tilts
outward freely.

d. Inspect the black filter on the left side first. A vacuum cleaner
may be used for cleaning this filter. After a fourth cleaning,
however, the filter should be -replaced.

5. Each of the 13 plates in the larger electrostatic unit at the
enter of the lonator should be inspected for surface accumula-

tion of dirt. When this occ mulation becomes visible, it should
be removed either with a vacuum cleaner or a thin wire brush or
both. The plates may be removed easily by following the in-
structions on the bock side of the front grille.

6. The large black fibr gloss filter, located between the electro-
static unit, described in d above, and the circulation fan should
b. in.pec.d bo,n tin.. to rim, In normal use, however, this
filler w II not rqulr nor. than on occasionalonal cleaning. Its
only function is to trop flakes which may fall from the Ictra
static filter plates, due to eecessiv accumulation.
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TENSION
SPRING
*963327

P-1

117 V.A.C.
60 C.P. S.

-6 KV DC

NOTE
* R-13 NOT USED IN

LATE RUN CHASSIS

ELECTROSTATIC FIELD - 12,000 volts

IONIZER FIELD -4,500 volts peak.
TWIST CLOCKWISE
TO OBTAIN PROPER

TENSION AFTER
INSTALLING

WIRE
(.4 I

4`\

\\
\,

INSTALLATION OF
PRECIPITATOR
IONIZING WIRE

AIR CONTAMINANTS
CHARGED POSITIVELY

IN THIS AREA

I

1

4-1

zIp.$'+`k

I I

I INTAKE

1
FILTER

AIR IN

\
\

TUNGSTEN WIRE,
* 963325

PRECIPITATOR
IONIZING

WIRE

AREA OF AIR
PURIFICATION

ELECTROSTATIC
FILTER PLATE

ASSEMBLY

FINISH

I

EXHAUST
FILTER

FAN
DUCT

NEGATIVE
ION GENERATOR

CASE

START

RETAINING
14;,..-- SCREW

*963326

FAN
MOTOR

ELECTRONIC
TECHNICIAN 619

CIRCUIT DIGEST
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GENERAL ELECTRIC
Transistor Radio
Models CT110, CP775

2313

Dial Stringing Model CP775
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CASE

MONOPOLE
ANT.

I T-200
ANT. COIL

9
TO ANT.

TERMINALS

42.4 MC

APPROX. 60%

334/

45.75 MC

90%

PEAKS MUST BE
OF EQUAL HEIGHT

and Pix I -P Response

43.5 MC 44.5 MC

42.4 MC

APPROX.70 %

3345

45.75 MC

60%

43.511C AND 44.5 MC
MUST BE AT
SAME LEVEL

-Pix I -F Response From 1st Pix I -F Grid

VIDEO
T -20I

157 PIX I -F

I -F TRANS.

V-3

TO ADC TERMINAL L-200 5
3 D K6

yONR-FTUNER I -F INPUT
IST PIX I -F

COUPLING COIL -4"
/3oV
6----y 1

C-202

11--- "roI-FOUTPUT 4L25 20700,
R NR-F TUNER

TERMINAL
R-2031 R-204 C-206

7.5 C-201 56 10 K 56 390 T
500V 1

MEG.

C.20-:4. 00
R-202 C-204 C-2051.too 2.2 MEG. I K T 0.47TT.

Y s00V T 20oV± Aíu . +,35V
CeN-N

INTERLOCK0
Oa

C-400
0.22

400V

ON -OFF
SWITCH
MR; OF

R-402
7.5

15wá
FUSIBLE
RESISTOR

R-401
46
20W

1307

-0.1V

1.07

42.4 MC

APPROX.50%,

February 1961

43.SMC 44.5 MC

45.75 MC

50 %

43.5 MC AND 44.5 MC
MUST BE AT
SAME LEVEL

3347

41.25 MC

-Overall Pix I -F Response

132V

OVI

ELECTRONIC MONTGOMERY WARDTECHNICIAN 6201020 TV Models

CIRCUIT DIGEST WG-4225A, WG4325A

T-202
2ND FIX I -F AND DET. TRANS.

4.5 MC SOUND I -F AND AUDIO
o

70%

R -F BDWTN 50%
2-6 6MC MAX-
7-13 10 MC MAX.

3245
R -F RESPONSE

-Pix & Audio Markers

V-4
3DK6

2ND PIX I -F

1327
6

21.2V

R-205 R-206 C2071¡R-207 C-208...
470 226

5100KV I

150 s ó° Í

CK706AORIN60 L-201 L-202
CRYSTAL TWEET FILTER TWEET' FILTER

CHOKE CHORE
C -209A C -209B C -209C

""" 5 5

R-209
1 MEG.

R-21 I
220

3BtN6
AUDIO DET. 7

4--
I

2 C-101

I
46AYcT

5úóv-/-- R-I00
= L-100: 0gZZ0SOUND

TAKE -OFF COIL CONTROL

2.47

707

6 OV

5 95V

C -102A
IK:

500V

R-102680 
C-104

68oR-107
5001' 330K

C-I06
5K

500V

C-1031

SOOV15

f.4.7K

R-I01 L-101-
O

1s- 4.5 MC
QUADRATURE

A+,351' COIL

V-2 250V
8BQ5

AUDIO
OUTPUT

R-103 oV
4 % 2

.R-104 100
_ I MEG.
- VOLUME

CONTROL

3

T -I0 0
AUDIO OUPUT

TRANS.

-1051
5S047

GOV

11V

T

2557

R -I05
150
/W

R-210
2.

ó4I7

R-212
3.9 K

200V

L-203
290 MU H.

L-204
I/O MU H.

II Ii

C-2131
3.3

500V

C -2I4 /300,

L-205
4.5 MC TRAP

1.1RIOK3
-21

1

1C-2121 12720KI
15

1Í-215
MEG

7-5 A

8EB8
VIDEO
OUTPUT
-2.5V

/707
9

IIR

T
III

71' a -P
60 CYCLES

0-300I.
515 '"'»

R-300
2.2 MEG.

V-SB

8EB8
SYNC.SEP.

IIIIIIIII

21

ov

I§

°

+,A V

957

V

# R-301
22015

Ill 110V
60 CYCLES

R-304
3.3 K

C-301
.047

4I07 65

R-322
I MEG.

+270V

R-30
4711

L5

I --
32V PP

60 CYCLES

VERT. SWEEP AND SYNC.

-APP
«:CYCLES

+ SILICON L-400 +2707

T RECTIFIERS FILTER CHOKE ° R-403

co -on } 2 5 K

C-402 + + +
140 MF T150 C 420 C-4034 C -404A_T IK T125MF T125MF.

Il SOOV 1 JOO V 1 300 V

7-8 V -7A 6 V -7B ,5614Y-58
8E145 6CG7 8EB8

89.45 YAC A 8/.05 VAC A 74.75 VAC ^ 66
2

8805
75 VAC

-1 C-4011
I R-400 470 I

1 0.3 To /500V I
1 MEG.__

5 4

ISOLATED
BRACKETS
AND CASE

4 5

MIXER B OSC. A -F AMP
I 5CG8 2CY5

4.7 VAC 7.1 VACI

4 5 4 3 _I
R -F TUNER TUBES

4 5

0.5V 4-4
60 CYCLES
8

R-305
6.8K/w 1

1'6 V -7A

16CG7
I SYNC.

I AMP.

OV

C-407

0100
50-406 82ÓV

Soov ¡

A+/35V I. 22015
R-406

1

3DK6
58.75 VAC

+ A

55.6

C-404 B
60 MF.
300V

V-4
3DK6

AC 52.45 VAC

az P -P C-304
15.150. 21

C-- 303 4007 V-1 B

r11 -306A R -306B.0039 6CG7
VERT. OSC.

100 K 100 K 2I400V /30V

IC -302_1002 I 2
Is

R-307
P 330K -sow

fi

110V P -P
60 1'

R-308
I MEG.

VERT. HOLD
CONTROL

C-306

R-216

R-218
3.6 K

6 2.5V A+/35V
TO
6.5V68 
680

R-217
500

CONTRAST
CONTROL

VIDEO

C-215ill
I IpIICÍIV'0.1

/ nov
e0oV 1 

R-222
IOO K

L-206
350 MU. H. 75V
111 7

º1
R-219 I:1 1

6.8K r27ov º
6

II

266 3

C -2161R-220 R-221 1R2R-223 1C217
001 6.8 80 K 22 22 MEG. .047
sooV MEG. MEG. 0007T - OBOOST

I R-2241
180 K -lr-

25V To 150V
«ICICLES

í755 P -P
60,.,1

T4705

óv 1470K

500V

047
V

R-309

1 2.5MEG. 0.157
- HEIGHT 2007

CONTROL ROOST

24V PP
5,750 ., /

0- 408
18

500 V

R-405
330K

-25V

C-409
.047 200v

R-407 R-408
82015 82 15

2707

6

R -31I
47K

R-315
68 K

R-312
3915

C-308 R-313
001 7 K
500 V

-314
56 K

8-316
5011

VERT.
LINEARITY
CONTROL

C-310
.033

22K

2001

C3o9
.01

6007

R-318
330 K

366

/56015009....,-4

II 2057

16CG7 6CG7.1y
HORIZ. HORIZ.

711`
I AFC OSC. -eov

41124

/.8V 7200V

C-410

z00ov22 =

R-410
3.9 K

07 3

/ 82K

R-411
22K

R-409
33011

Idó -fW

C2 2Ó
500V

L-401
HORIZ. HOLD

COIL

L77 -I

7

R-319
470
1W

9

V-8
8EM5

VERT. OUTPUT

270V

C -403B
T 100 MF.
1 50 V

5W

I R-226 T
b 500 K
A BRIGHTNESS

I '/35V CONTROL

I- - -

OUTPUT
TRANS.

1270V
roeoosr

C-311
.033
600V

YOKE SOCKET

Z-
80V 17-4

I L-300
I VERT.

DEFL.
I COILS

4

V-6
I9X P4

ºS1'
60 CYCLES-_z

R-106
330

:.. C-403 C= 20 MF.
º 300V

o+270V

DEFLECT/ON YOKE

YOKE PLUG

L-403
HORIZ.
DEFL.
COILS

BOOST

ó
13

Ó41400V

R-413
10

o
HORIZ WAVE FORM

TEST POINT

L-402
HORIZ.
WAVE
FORM

62n

R-414
1 MEG.

r
V -I0

12 DQ6-B
HORIZ.OUTPUT

0-414
17070700

HORIZ. DRIVE
CONTROL

V-/

3BN6

4 5 3 4 T 3 4
49.3 VAC

3 4

040541 111 C-405 B 1K C-102 B I K
r500V 5007 500V

7-12 V -9A 6t/ -9B 1 V-/0

17DE4 6CG7 19XP4 - 12DQ6-B
24.1 VAC 30.4 VAC 36.3VAC 49.J VAC

7 8

HEATER
TERM/NA,

5 4 2 7

HORIZ. SWEEP AND POWER SUPPLY

+27070

R-418
56 K C-415

5008270 T

R-416
1 MEG:

8 0v

110VP-P
15,750,.,

T-400
HORIZ.
OUTPUT
TRANS.

R-417
5.6K

1

IB

3

s

t2

-
R-419 R-420
22Kzw w33K

1C-416

 500V
C 417 C -41B=.47 Ij- ..R0o5T
a00V

0.22 600V
630V

--T
25V P -P
15,750

_9_

v -I I

IK3
H. V. RECT.

270V

V-12
I7DE4
HORIZ.
DAMPER

C -4I9
120

5KV L-404
CHOKE

C6.5 MU. H.
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NOTE -In UHF receivers the filament voltages in the tuner and above the tuner in the heater string

will be slightly greater because of the filament voltages of the tuner tubes.

More Data on Reverse Side
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CIRCUIT DIGESTS
In This Issue (No. 102)

Circuit Digest Schematic No.
ELECTROHOME 617

TV Model "Selkirk"
EMERSON 618

Air Purifier Ionizer
Model EP -40

GENERAL ELECTRIC 619
Transistor Radio
Models CT110, CP775

MONTGOMERY WARD . . . . 620
TV Models WG.4225A, WG4325A

MOTOROLA 614
TV Chassis TS -STS & WTS-435

RCA 615
Reverberation Amplifier
Chassis RS -194A

ZENITH 616
TV Chassis 16F23, 16F23Q

PIX TUBE REMOVAL AND REPLACEMENT

Remove the screw (marked "A" in illustration), washer,
screw terminal end of ground wire and nut holding pix
tube mounting ring in place.
Remove the pix tube mounting ring and move the 4
pix tube mounting brackets over to one side.
Carefully lift the pix tube out, making sure not to dis-
turb the gasket around the pix glass. IMPORTANT-
Unless absolutely necessary, do not remove the gasket
from the pix glass. Use a 26A704 Pix Glass and Gasket
Assembly for replacement purposes.
Install the new tube, and with a blunt instrument gently
position the gasket completely around the picture tube
until it fits snugly in place.
Position the tube mounting brackets over the four cor-
ners of the tube, slip the mounting ring around the four
brackets and replace the screw, washer, screw terminal
end of ground wire and nut removed.
WARNING-DO NOT TIGHTEN THE PIX TUBE MOUNT-
ING RING SCREW IN UNTIL YOU ARE SURE THAT
THE 4 PLASTIC INSULATORS ARE IN PLACE (between
the bracket and the frame). If this precaution is not
observed, severe shock may result.

9

4
o

0

Picture Tube Removal

0 MONTGOMERY WARD
TV Models
WG-4225A, WG4325A

Electronic Technician

CIRCUIT DIGEST

620

L-200
INPUT GRID

COIL

T -20I
1ST PIX I -F

TOP OF COIL -PRIMARY V-4
BOTTOM OF COIL-SECONDARY3 D K 6I

2ND PIX I -Fi

T-202
2ND PIX I -F

TOP OF COIL -SECONDARY
BOTTOM OF COIL -PRIMARY

MONTGOMERY WARD
TV Models
WG-4225A, WG4325A

Electronic Technician

CIRCUIT DIGEST

620

More Data on Reverse Side

IF UHF
EQUIPPED

HEATER

R -F
P-5

LATE

C -l9
MIXER GRID

VHF TUNER SCHEMATIC

ANT. TI

ANTENNA
TRANS.

APR TOR

LIS

FP

W

C4

I l r
LI + L3

a

2CY5
VHF R -F AMR

N1000
ALL RESISTANCE VALUES IN OHMS ANDTWATT
UNLESS OTHERWISE SPECIFIED.

ALL CAPACITANCE VALUES LESS THAN 1.0 IN MF.
AND AROSE LO IN MEIF. UNLESS OTHERWISE NOTED.

COIL RESISTANCE VALUES LESS THAN 10 OHM
ARE NOT SHOWN.

CIS
IR

2CTS

4 3

F

HEATER

V-2
V-3 8BQ5

3 D K 6 AUD úT
1ST PIX I -F ,-----

IF UHF
EQUIPPED I

2AF4\ I
UHF 4\
OSC.

,)38 N6
O

DETECTOR

1 9

R-IÓ0
BUZZ

CONTROL

V -5A 8 V-58
8EB8

vIDFO nUTPUT
SYNC,SEP.

scce

4 5

CIA
IK

9

C21 O
IR HEATER UHF

INPUT

5CG8
VHF R -F OSC. L

MIXER

t2CY5
'VHF R -F AMP.

L-205
4.5 MC
TRAP

V-8

8EM5
VERT. OUTPUT

V -7A 8 V-78
6CG7

SYNC, AMP.

R-402 VERT. OSC.

FUSIBLE RESISTOR

L -I6
I -F TRAP

A.G.C.

ANT. 135V

16 i 1.9

LT LIO

-.1aB5
II

100

L140o

111

135V

6_ 80V

21

IL In 7i225 IR

O

L0100 R -20I
SUND RANGE
TAKE -OFF CONTROL

4.5 MC

Chassis Tube Layout and Trimmers

111 L

R-309 R -3I6
HEIGHT VERTICAL
CONTROL LINEARITY

CONTROL

RS
10 R

Top Tuner Adjustments

o

HEATER

L-18
I -F COIL

I -F OUTPUT

I -F TEST POINT

R -F TEST POINT

OSC. ADJ.

SELECTOR ON
o UHF

0
SELECTOR ONLII

ZZ CH.2 TNRU 6

-µ43-y - 0
L12 SELECTOR ON

CH.7 THRU 13
82 OR6

C6 C9
10110

225
RAt

201
K

J.003\-
LIS

24V UHF
92V VHF

/(/ #R6
++IOK

V

5CG8
R -F OSC.9
CONVER-
TER

-0.2V UHF
-25V VHF 398

R Cl2
SK T lo

CI0
FINE
TUNING

-43V UHF
100V VHF

LIS
14
PEAKING

COIL

11.11

47K

RF
CR

V-6
19X P4

PICTURE TUBE

r 1 r-1 IÍ

R-12

C1R 2.25 CIR

T -P H"1
-0.5V UHF
2.SV VHF

O

TE

,\ V -9A
V-98

6CG7L
HORIZ. WAVE FORM

HOR12.0SC. TEST POINT

Fo IF
OUTPUT

7 V -ID

12DQ6-B
HORIZ. OUTPUT

4

C-414
HORIZ. DRIVE

CONTROL

\L40 I
HORIZ. HOLD

L-402
F(Jy 1 HORIZFO.

RM
WAVE\
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THIS SHOP IS MAKING MONEY

o-_ o0
.t 1

..r

J

e

with
CLAR O S TAT
RTV controls
Radio and television repair shops in all parts of the country

are increasing their profits with Clarostat RTV controls --the

controls that are right for the job, right from the carton.

RTV controls are manufactured as matched replacements under

rigid quality control standards at the factory. Clarostat offers

the direct replacement for practically every radio and TV set control

ever produced. RTV controls can save you many hours per man

per week, raising your output and multiplying your profits.

Always ask for CLAROSTAT!

GET THE COMPLETE DETAILS ON RTV CONTROLS FROM YOUR DISTRIBUTOR

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE

In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.

For more data, circle 2-C3-1 on coupon, p. 46



How do your

customers rate you?

Your reputation is based largely on what happens after you leave the scene
of each service call. For this reason the name on the tubes you install makes
a world of difference. RCA tubes are designed and manufactured to assure
customer confidence in you as well as in RCA.

RCA tube quality is your best insurance against call-backs due to
premature tube failure.
RCA tube performance puts your workmanship in the best light and
protects it through rigid quality control.
RCA's trademark symbolizes a name and reputation customers have re-
spected for decades.

Your customers know that those red -white -and -black RCA tube cartons in
your tube caddy represent the most trusted name in electronics. Remember,
customer confidence is the cornerstone of your business.
To protect your service reputation before, during and after every service
call, make sure your next tube order specifies ... RCA TUBES.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

SIGN OF A SERVICE JOB WELL DONE

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA


