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are you replacing
top quality tubes

with identical
top quality tubes

Now you can carry the identical tubes that you find
designed into most of the quality TV sets you serv-
ice. Chances are, you were not aware that these TV
sets were designed around special Frame Grid tubes
originated by Amperex and that even more tube
types originated by Amperex are being designed into
the sets you'll be handling in the future. Amperex
frame grid tubes provide 554' higher gain -bandwidth,
increase TV set reliability by simplifying circuits
and speed up your servicing because their extraor-
dinary uniformity virtually eliminates need for re-
alignment when you replace tubes.

Tubes introduced by Amperex, currently used by
major TV set makers include:

Frame Grid Others
2GK5 4CK5 6GK5 6EH7 6A L3 9A8
2ER5 9EH7 6ES8 6E17 6BL8 15CW5

3GK5 4E17 6ER5 6HGE3 6)3Q5 16AQ3
3EH7 4ES8 6FY5 7HG8 12AX7 27GB5

For optimum satisfaction for your customers and a
better profit operation for yourself, make room in
your caddy now for these matchless -quality tubes.
Next time you visit your distributor, look for the
green -and -yellow boxes and enjoy confidence in
your work such as you never have before. Amperex
Electronic Corporation. Hicksville, L. I., New York.

Amperex
for over
35 years
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SMALL -SYSTEM PRICE!

NEW JERROLD CA....aleertg.e.tz,
TV DISTRIBUTION SYSTEM

ENGINEERED FOR THE NEW COLOR -TV ERA

 Designed for TV shops, dealers' showrooms,
small apartments and motels

 Feeds up to 32 TV and FM sets
 No controls or adjustments
 New "Quick -Disconnect" plug-in outlets

Here's the distribution system to sell to TV and
FM dealers for their color -TV showrooms . . .

perfect too for the small apartment building or
motel that's been needing an antenna system
but couldn't afford one before. It's also ideal for
your own service shop.

New 4- and 8 -way nigh -
isolation networks.

k I d

New crown -washer screw
terminals for stripped or
unstripped twin lead.

The JERROLD "Challenger" Amplifier,
Model ACL-200, delivers 20db minimum gain
over the low band, 19db over the high band.
Flat response-unique in a low -price amplifier,
but necessary for good color TV. Easy to install,
no controls to adjust. Famous JERROLD qual-
ity is built in to stay.

MODEL ACL-200, $38.97 Net.
See your JERROLD distributor or write

Jerrold Electronics, Distributor Sales Division,
Philadelphia 32, Pa.

Exclusive "Gamma"
chassis fittings for quick
disconnect of any set. Asubsichary of THE JERROLD CORPORATION

- - - for more details circle 36 on post card
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SENCORE
SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A complete analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube. Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore's simplified approach requires
no knowledge of I, Q, R -Y, B -Y, G -Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:
TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.
WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits.
CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence.
VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.
SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.
COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

A must for color . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 me and 900 cycles
audio simplify trouble shooting of audio circuits.
NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.
You'll pay more for other color generators only.

Dealer Net 187.50

111.11.11111111-111WINIPPPIMMIMP a.-1111111111111111111111111111111111=

NEW! PS12O PROFESSIONAL
WIDE BAND OSCILLOSCOPE
A portable wide band 3 inch oscilloscope for fast, on -the -spot
testing. An all new simplified design brings new meaning to
the word portability...it's as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MC) results in positive "locking" on all signals. New exclu-
sive Sencore features are direct reading peak -to -peak volts
-no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope "just right" for
easy viewing on bench or production line.
Size: 7'w x 911 x 113 "d. Weight: 12 lbs.

Dealer Net 124.50
(with low cap. probe)

Kit 74.50

20

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired - all
American made

SENCORE, ADDISON, ILLINOIS
for more details circle 52 on post card
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ITT BATTERIES ITT TUBES

GET EXTRA PROFIT MARGIN AND
FULL CONSUMER ACCEPTANCE
WITH THESE FOUR ITT LINES



ITT WIRE & CABLE

"To remain competitive today, dealers must
have access to worldwide sources of manufac-
ture of many ines," says L. J. Battaglia, presi-
dent of ITT Distributor Products Division.

ITT TRANSISTOR RADIOS

You no longer have to make the choice
between an extra profit margin and a
brand name respected by your custom-
ers when buying tubes, batteries, wire
and cable, and transistor radios.

Now, the worldwide facilities of ITT
and your ITT Distributor bring you
these four complete lines...each carry-
ing the nationally -known ITT label ...
each priced to give you extra profit
margin.

Each product line contains the right
models and types and the right prices to
give you maximum profit.
TUBES: a comprehensive receiving tube
line for entertainment use. Batteries:
penlites, C, D, and 9 -volt miniatures,
poly -packed in display box and pegboard
assortments. Wire and cable: a corn-

plete line of wire and cable including
twin -lead, coax, multi -conductor cable
as well as most popular commercial and
MIL -spec types from ITT -Royal and
ITT-Surprenant facilities.
TRANSISTOR RADIOS: a full line from
6 -transistor shirt pocket to AM -FM -SW
long range models in regular step-ups.

Other ITT product lines-ITT capaci-
tors, semiconductors, speakers, inter-
coms-also available. Still more will soon
be added from ITT worldwide facilities
and divisions and subsidiaries recently
acquired in the United States.

Contact your ITT Distributor or write
for full details. ITT Distributor Prod-
ucts Division, International Telephone
and Telegraph Corporation, Box 99,
Lodi, New Jersey.

- - for more details circle 34 on post card
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MAKING ROOM AT THE TOP
AC VTVM & AMPLIFIER #250

. ,

k.. NEW :::razi Kit $49.95 Wired $79.95

,
I....r nn. V r OSCICle

.., CEO

CI)

Phenomenally good AC VTVM, bound :o
make room for itself at the top of the pro
fessional market. 12 ranges from 1 my to
300 V full-scale, 10c-600kc -±-0 db response.
10 megohms input impedance, ±3% of full
scale accuracy. At the flick of a switch, the
internal wide -band amplifier is available for
external use. Provides 8c-800kc ±0 db re
sponse, 5 VRMS output, 5 kilohm output
impedance, gain control, noise -40 db.
Regulated power supply, frame grid tubes.

AC VTVM #255 Kit $44.95
Wired $72.95

All the precision VTVM facilities of the =250, less
the external use of the wide -band amplifier.......--...."

siii. 1-';t'

ARMED TO THE
---"'

,

TEST LEADS FOR

THE TRANSISTOR GAME r---isier A : ,
..:-1 ..

...,,,,, tb:
e.e.

,,.

Kit
Measure
special settings-plus
to service
provides
urements.
transistor

TRANSISTOR AND CIRCUIT TESTER #680
$25.95 Wired $39.95

ICEO, ICBO & dc1 directly, acij indirectly, without charts or
all dc volts, currents, and resistances needed

transistor equipment. 50 AA, 31/2" face meter movement
sensitivity and scale length necessary for accurate meas-

Built-in 20,000 ohms/volt VOM facilities let you work ol
equipment with minimum equipment tie-up.

I\ -....)
\----44

SITTING DUCKS
FOR THIS SNOOPER

0 0it............
IN -CIRCUIT CAPACITOR TESTER #955
Kit $19.95 Wired $39.95

Leave those capacitors where they are! Without unsoldering:
-check for shorts (even in the presence of as little as 1 ohm shunt

resistance)
-check for opens (determine the presence of as little as 5mmf in

the circuit), and to confirm open indication ...
-measure capacitance with ±10% accuracy between 0.1 mf and50 mf
-measure RC product, convertible into dissipation or power factor.

Also New From EICO:
.Battery wan

Eliminator
and Charger

1064
Kit $43.95
Wired $52.95

For

AC Bench
Supplies
Model 1073-
Kit $35.95
Wired $47.95
Model 1078- 0 itKit $42.95
Wired $54.95 y

AC Volt -Watt
Meter #261.
Kit $49.95
Wired $79.95

*Formerly desig-
nated as #260.

., complete catalog of over 106 EICO kits and wired units-h,-f,, test equipment,Ewa citizens radio, ham gear-plus name of nearest distributor, write to dept. ET -5
( / EICO ELECTRONIC INSTRUMENT CO., INC., 3300 NO. BOULEVARD, L.I.C. 1, N. Y.

Add 5°0 in the West Export Dept, Roburn Agencies Inc. 431 Greenwich St., New York 13, N. Y.

- - for more details circle 27 on post card
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j LETTERS
TO THE EDITOR

LPV
Your story on the LPV antenna,

appearing in the March issue, states
that this antenna "is unique in that
it maintains essentially constant im-
pedance across the full band width
of the antenna."

We would like to point out that
this statement is not correct. This
feature is not unique to this antenna
and - as a matter of fact - did
not even originate with it.

Constant impedance across the
VHF band made its first commercial
appearance in the TW Antenna in-
troduced by Channel Master in
1956. Our technical literature for
that antenna stated, among other
things, "the patented Traveling
Wave principle provides equal flow
of current in all dipoles and opti-
mum impedance on all channels."
This claim was supported by a de-
tailed technical explanation includ-
ing Smith charts on which imped-
ance characteristics were plotted.

This quality was refined
ther in our Crossfire antenna, in-
troduced in 1961. The great popu-
larity of the TW Antenna, followed
in turn by the newer Crossfire
models, attests to the high level of
their performance.

HAROLD HARRIS, VICE PRES.
Sales and Engineering
Channel Master Corp.

Ellenville, N. Y.

 See the clarification of the LPV
article on page 36.-Ed.

Don't Take Chances
A few days ago I received a bul-

letin through the mail from (com-
pany name withheld). They have
some fantastic savings on tubes. I

was showing this to a friend of mine
and he told me that their tubes were
factory seconds or rejects. They do
not state that these tubes are sec-
onds or rejects. To quote their
statement: "All tubes are com-
mercial grade, tested and guaranteed
for 15 months against all defects
except breakage and filament burn-
out."

I would like to know if this com-
pany actually sells first line tubes

ELECTRONIC TECHNICIAN



the HIDDEN 600*
PRESENT 1

BROUS PEINIMIRS
7 \v/ *The "Hidden 600" are Sprague's behind -the -scenes staff of 600 experienced researchers

who man the largest research organization in the electronic component industry and who -11-/ back up the efforts of some 8,500 Sprague employees in 26 plants.

DEFFIXAMS® DLIACK BEAUTY®
MOLDED TUBULAR CAPACITORS MID
The world's most humidity -resistant molded capacitors. Dual dielectric-polyester film anc special capacitor tissue-
combines best features of both. Exclusive HCX"'' solid impregnant produces rock -hard section-nothing to leak, or
drip. Tough case of non-flammable phenolic-cannot be damaged in handling.

DIFILMORANGE DROP®
DIPPED TCUITBOURLSAR

Especially made for exact, original replacement of radial -lead tubulars. Ideally suited for SPRIMUE

printed wiring boards. Dual dielectric combines the best features of both polyester film and
special capacitor tissue. Exclusive HCX'-" solid impregnant-no oil to leak, no wax to drip.
Double dipped in bright orange epoxy resin to beat heat and humidity.

ELECTROLYTIC CAPACITORS

® The most dependable capacitors of their type. Built
to "take it" under torrid /85°F (85°C) temperatures
-in crowded TV chassis, sizzling auto radios, port-
able and ac -dc table radios, radio-phono combinations,
etc. Hermetically sealed in aluminum cases for excep-
tionally long life. Withstand high surge voltages. Ideal
for high ripple selenium rectifier circuits.

SPRAGUE

"ATOMS" r:

ELECTROLYTIC CAPACITORS
The smallest dependable electrolytics designed for 85°C operation in voltages to 450 WVDC. Small enough to fit
anywhere, work anywhere. Low leakage and long shelf life. Will withstand high temperatures, high ripple currents,
high surge voltages. Metal case construction with Kraflboard insulating sleeve.

CERA-MITETERAMIG CAPACITORS ca',')
Tiny, tough, dependable in practically every application. Low self-inductance of silvered flat -plate design
gives improved by-pass action in TV r -f circuits. Higher self -resonant frequency than tubular ceramics
or micas. Tough moisture -proof coating. Designed for 85°C operation.

65.370

MAY 1963

NOW APPEARING DAILY AT YOUR FAVORITE SPRAGUE DISTRIBUTOR!
For a permanent reference to this world-renowned galaxy of star performers, ask your Distributor for a copy of Sprague's
handy Hanging Wall Catalog C-457, or write Sprague Products Company, 65 Marshall Street, North Adams, Massachusetts.

- - - for more details circle 54 on post card
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Now with New Features
For Added Versatility

RCA WO -91A 5 -INCH
OSCILLOSCOPE
New 2 -Stage Sync Separator Simpli-
fies Checking TV Horizontal and
Vertical Sweep Synchronization
This popular RCA 5 -inch scope now at your
distributor's includes a new feature to sim-
plify TV servicing: a built-in two -stage sync
separator. This circuit, connected in the pre-
set TV "H" and "V" positions, provides ex-
ceptionally solid lock -in action on composite
TV signals.

Other "PLUS" Features:
 5 -Inch screen with high resolution
 Dual bandwidth (4.5 Mc with 0.053 volt rms/

in. sensitivity; 1.5 Mc with 0.018 volt rms/
in. sensitivity)

 Irternal calibrating voltage and calibrated
graph screen

 Ircludes special direct/low capacitance
shielded probe and cable

$249"*factory -wired and calibrated

SEE THEM BOTH AT YOUR AUTHORIZED

RCA TEST EQUIPMENT DISTRIBUTOR.

'User Price (Optional)

RCA WV -98C
SENIOR VOLTOHMYST.
New 0.5 Volt Full -Scale DC Range
for Testing Transistor Circuits
Now you can check the low voltages used in
transistor circuits even more accurately with
the latest model of the famous RCA Senior
VoltOhmyst.

The new "C" version of this time -tested
instrument includes a high -sensitivity range
that provides full-scale deflection at only
one-half volt DC!

Other "PLUS" Features:
 Easy -to -read 61/2" meter face
 200-rta meter movement with less than 1%

tracking error
 Precision multiplier resistors accurate to

1%

 Meter electronically protected against
burnout

 Separate color -coded peak -to -peak and rms
voltage scales

 Die-cast aluminum case with leather carry-
ing handle

MEASURES:
DC volts, 0.02 to 1500 volts
AC volts, 0.1 to 1500 volts rms or 0.2 to 4200

volts peak -to -peak
Resistance, 0.2 ohm to 1000 megohms

$7050*
WV factory -wired and calibrated

RCA ELECTRON TUBE DIVISION, HARRISON, N J

The Most Trusted Name in Electronics

_di LETTERS
TO THE EDITOR

or not. If they do not I would like
to know what it is they sell. I think
a lot of service technicians would be
interested in their line if they sell top
quality merchandise.

MARVIS H. GORE

Silsbee, Tex.

 We suggest that you buy from
well established companies such as
those advertising in ELECTRONIC
TECHNICIAN. A well established
company can't risk selling second
rate merchandise. - Ed.

Flat Rate House Call
After reading the letter from

Mr. 0. R. Hays of Sunnyvale, Calif.
in the Jan. issue of ELECTRONIC
TECHNICIAN, I was amused, irritated
and frustrated-all at one time. He
mentions quite a few subjects but
fails to cover any one item thor-
oughly. Mr. Hayes mentions the
Distributor who sells to your retail
customer, the Super -Market or
Chain Drug Store that peddle tubes
via the DIY checker. Certainly,
these do skim most of the cream
from our operations but Mr. Hays
is not compelled to patronize any of
these operators and would be very
foolish indeed if he did.

Mr. Hays makes quite a to-do re-
garding his $5.00 charge on TV
calls. He says, "Sometimes, though,
a man spends quite a bit of time on
a call and gets $5.00. What has he
made? He must sell some tubes to
come out even." That sounds like
Mr. Hays has a one-track mind and
is operating in the $5.00 groove.
Does Mr. Hays' time, whether it be
15 minutes or 1 hour and 15 min-
utes, cost the same? I would be in-
clinded to believe that his original
Home Call charge for one half an
hour or less, in the home, is about
$1.95 too low. Isn't it about time
Technicians began to make a
legitimate charge for their time and
not depend on parts to make up the
profits?

Mr. Hays says he does not "be-
lieve in service associations, they
usually end up discriminating against
the little man. They would be all
right if run properly." Oh, Brother!

26 ELECTRONIC TECHNICIAN



Prices effective January 1, 1963

Tarzian offers

FAST, DEPENDABLE

TUNER REPAIR

SERVICE (MAALKLES)

It just makes sense that a manufacturer of tuners should
be better -qualified, better -equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers-assisted by Engineering personnel-and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12 -month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always

give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

\-7-1SARKES TARZIAN, INC.
Bloomington, Indiana

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS ... AM/FM RADIOS ... AUDIO TAPE ...
BROADCAST EQUIPMENT

ONLY

INCLUDING

ALL PART"
(except tubes)

and LABOR

24 -HOUR SERVICE

1 -YEAR WARRANTY
MEW

TWO SERVICE CENTER
TO SERVE YOU BETTE

See your distributor, or use the
address nearest you for fast fac-
tory repair service

537 South Walnut St 10654 Magnolia Blvd.

Bloomington, Indiana North Hollywood, Calif.

Tel: 332-6055 Tel: 769-2720

MAY 1963 7'



MINIATURIZED

ELMENCO
Dipped Mylar!Paper Capacitors

first choice with service technicians!
Now being used in millions of
television sets, radios, phono-
graphs, electronic circuitry
and military applications.  Operates at 125' C without derating.
Standard Tolerance -±-10%  Missile Reliability  Completely moisture
proof  Up to 50% smaller than other types.

DON'T ACCEPT SUBSTITUTES OR IMITATIONS!
Available at all reputable ARCO distributors in U.S.A.

NOW AT NEW LOW PRICES

A
electronics inc.

Community Drive

Great Neck, New York
Branches:

Dallas 7, Los Angeles 35

LETTERS
iFummumirTOTHE EDITOR

I just love these people that think
they know it all! He is like a great
many others that stand on the out-
side and claim to know just what is
going on but don't have the intesti-
nal fortitude to get on the inside and
lend his support in helping to make
this a better industry. I wonder if he
applied for membership but could
not make the grade?

All in all, Mr. Hays sounds a
bit like these people that become
Television Experts (?) at 4:30 in
the afternoon.

(MR.) CONNIE JENKINS

Seattle, Wash.

Try IEEM
Just received a subscription card

for ET. I'd like to make a general
suggestion on your publication; I
hope it does some good.

It was a fairly good electroni:s
information source when it was the
general combined technicians' mag-
azine. When you split it up into
"Industrial" and the other "Tech"
you split the product and squeezed
two eggs per laying -period out of
the Golden Goose (know the
fable?).

You are now competing with two
newstand magazines. This leaves
the main reason for subscribing to
your magazine over the others to
the schematics. (And the others are
starting that, too).

Right now there is a need for a
magazine for electronic techs (there
are some for tinkers).

ROD FERREIRA
Long Beach, Calif.

 We feel that both TV and closely
allied electronics work can best be
covered by itself. All articles in ET
are directed at the professional TV-
audio service -dealer. ET has no
competition in this very specialized
area. All other magazines attempt
to cover the field by diluting their
product through inclusion of side-
line information. Our sister pub-
lication, INDUSTRIAL ELECTRONIC
ENGINEERING & MAINTENANCE is
designed specifically for the indu-
trial technician. - Ed.

- for more details circle IS on post card
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Schematic for
MICRO -TV 5303W

Easiest way to service a TV!
Standard trouble shooting procedure and the
schematic will pinpoint any faulty component
of the remarkable SONY Micro -TV, the Tele-
vision of the Future. The circuit boards, on
which most components are mounted, will
snap out to permit you to replace the part
easily. But that's only part of the service pic-
ture. Should you not be able to do your own
repairs, or if you do not care to stock a full
selection of parts, assistance is as close as
your nearest mail box. Simply pack the board
at fault (there are only 2, by the way) and send
it off to your nearest SONY Service Station.

SONY CORPORATION OF AMERICA
580 Fifth Avenue. New York 38. N.Y.

Regional Offices
Western: 500 West Florence Avenue, Inglewood, Cali'.

Central: 4959 W. Belmont Ave., Chicago 41, III.

Stations are located in principal cities all over
the country. In remarkably short time the
board wil be returned, in perfect operating
condition, and at a cost that will permit you
a full and fair markup. SONY Micro -TV, 8 lbs.
and with 25 transistors, operates on its own
rechargeable battery, 12v auto/boat power and
AC. New price is only $189.95. Rechargeable
battery. accessories are extra.SONY

RESEARCH MAKES THE DIE FFRENCE

Dear Sony:
Please rush me fu.l detai s on the fabulous Micro -TV.

Name

Firm

Address

City Zone State

SONY Ccrp. of America, Dept. 580 Fifth Ave., New York 36, N.Y.
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't ain't so
(a G -E "SG" picture tube never gets trapped)

G -E "SG" straight gun picture tubes* don't need ion
traps. Their rugged guns fire electrons with uncanny
precision straight at the aluminized phosphor screens
-assuring sharply resolved pictures up to 80%
brighter. No fuss, no call-backs. How's that for
"Accent on Value"? These features save your time
and give your customers thousands of hours of view-
ing pleasure.

And that's not all the value accents you get with
these "straight shooters." A single G -E "SG" picture
tube replaces as many as twenty other types, bent
gun or straight gun-the types that get "trapped."
In fact, with only 25 G -E "SG's", you're ready to
replace 250 other picture tube types. You'll s'rve

MORE "ACCENT ON VALUE" FROM YOUR
G -E ELECTRONICS DISTRIBUTOR

customers faster-and say good-bye to emergency
pick-ups and the ion trap nuisance.

GET THIS "ACCENT ON VALUE" BONUS TODAY

This 16' x 12' x y2" poly-
urethane foam bench pad
neatly protects the picture
tube from marks and
scratches. The handy pad's
yours with the purchase
of a G -E SG-21FLP4
Service -Designed "straight
shooter." Your reliable
General Electric distribu-

order now. Call him today.tor is waiting for your

*All new parts and material in a reused envelope.

73 -ogress Is Our Most important Product

GENERAL ELECTRIC
- for more details circle 31 on post card
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Transistor Portable Radio Model GEN1225A-Production Changes

Radios bearing production code dates 2292 or later
contain the following changes: RIO is 5.6K instead of
5K. C14 is .01 instead of .005. RI, R2, R3, R6, R7,

Airline transistor radio Model GEN-1225A schematic.

RIO, R11, R13, are 10% instead of 20%. RIO alter-
nate values are 5.6K, 4.7K. The printed board con-
nections for R8, C10, C11 are revised. See layout.

GENERAL ELECTRIC

Chassis "MW"-Production Changes

1. To increase picture tube beam current the value
of resistor R176 in the picture tube cathode circuit was
changed from 180,000 to 150,000 0 in all 23 in. re-
ceivers coded 117MW and above.

2. In chassis bearing code 125MW and above, the
high voltage rectifier tube was changed from a 1J3 to
a 3A3. This change necessitated the use of an addition-
al two turns of filament winding on the horizontal sweep
transformer and an additional series resistor in the
filament circuit. The resistor (R268) value is 3.6 0, 1/2

w, wire wound. This change provided controlled warm-
up of the high voltage.

3. To reduce picture top bend, a 100 pf, capacitor
(C266) was added from Pin 7 of the horizontal output

liOr PP

J

transformer to the junction of R263 -R264 in the
6DQ6B grid circuit. The 6DQ6B was mounted on the
sweep circuit board. This change was incorporated in
23 in. chassis bearing code 125MW and above and in
19 in. chassis bearing code 127MW and above.

4. In chassis bearing code 128MW and above, the
value of resistor R263 was changed from 820,000 12
to 560,000 0. This change was made to avoid over
dissipation of the 6D06 (V13) grid.

Chassis M579-Production Changes

"W" Code: Separate schematics drawn for 23 in.
and 19 in. models. Minor circuit value changes. Re-
fer to "W" Code chassis diagram for 19 in. or 23
in. as required. "V" Code: Rectifier Y25I A, Y251B
changed from dual selenium type (Cat. # R3057)
to a single silicon type Cat. # R5931-2 used. This
change also requires a change of capacitor C252 from
68 pf (Cat. = R4090). Otherwise refer to "W" Code
chassis diagram for 19 or 23 in. as required. "U"
Code: On 23 in. models only the tuner was changed
to a cascode type Cat. # R5963. This change also
required deletion of R180 and R181 was changed to
4.7K 4 w. On 19 in models no change was made and
"U" code 19 in. chassis are the same as "V" Code
18 in. chassis. "T" Code: On 19 in. models the tuner
was changed to a cascode type Cat. # R5963. This
change also required deletion of R180 and R181 was
changed to 4.7K 4 w.

MOTOROLA

Stero-Phono Models la IS SK -Production Changes

Chassis Code HS -961B: To reduce spurious audio
oscillations add R27 (22K 10% th w) from grid of
vibrasonic pre -amp (pin 7 of V-2) to ground . . . . HS -
969A -2: Same as HS -969B HS -969B: To re-
duce regeneration, R29 (220K) changed to 100K;
C62 (56 pf) is changed to .001 N. f; C68 (100 pf) added;
capacitor C69 (10 pf) moved from power amplifier
chassis to pre -amp chassis . . . . HS -969C: To increase
FM sensitivity change FM limiter tube (6BA6) and 1st
FM tube (6BA6) to 6AU6 . . . . HS -969D: To reduce
possibility of audio distortion when tuned to a strong
AM signal, R64 (6800 10% 2 w) was added; AM RF
and converter stages rewired; C38 (.01 p. f) changed to
.05 p. f C. . . . HS -997B: To increase FM sensitivity, FM
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limiter tube (6BA6) and 1st FM IF tube (6BA6)
changed to 6AU6 . . . . HS -997C: To reduce possibil-
ity of audio distortion when tuned to a strong AM sig-
nal, R37 (6800 10% 1 w) added: AM RF and conver-
ter stages rewired . . . . HS -1012: To eliminate AM
audio feed thru when selector switch is in phono posi-
tion (on some early models), selector switch was
changed. New switch removes B+ from AM conver-
ter tube. If feed thru problem occurs, replace selector
switch. Order part no. 40061 199A01.

PACKARD BELL

Radio-Phono Models RPC-193, -205, -215 and FM -Stern Multiplex
decoder MPX-2-Production Changes

Model RPC-20S: Two resistors 2.2 Mohms (73065)
and two capacitors, 1000 pf (23965) added to record
changer. They are connected to the audio input to the

2.2 MEG

1 1000

RECORD CHANGER

PHONO

INPUT

SKTS

P f

2.2 MEG

000

of

Packard Bell production changes in RPC-20: record changer.

changer as shown. In decoder MPX-2, coil 29763A
becomes issue "B" (1-101 & 102).

In the 6TUI/7TU9 tuner, capacitor C-6.1. 220
pf (PB-23915) was added. Purpose: to decrease pos-
sible tweet at 910ke.

In multiplex decoder MPX-2, coil L-103 (19 kc
tank coil) was changed from part number 29798 to
part number 29827. Coil 29798 may be used if a 10,-
000 Q resistor is connected as indicated in the MPX-2
schematic.

PHILCO

"I." Line Consoles-Multiplex Indicator Lamp

As shown. the stereo indicator lamp is a neon type
NE-2AS biased just off by the two resistors in the
divider circuit. When a multiplex program is tuned

Philco "I." line multiplex indicator lamp circuit.

in, the 19 kc pilot carrier will be present. This car-
rier, when separated, amplified, and doubled appears
at the plate of the doubler as a 38 kc signal. This sig-
nal, which also appears on one side of the neon lamp,
is sufficient to increase the voltage across the neon on
signal peaks, defeating the bias, and causing the neon
to glow.

When the function switch is in any position other
than multiplex, the B plus is removed from the doubler
stage and the neon is inoperative.

Line Cord Ant All Stereo Models

Philco radios and consoles include either a built-in
dipole aerial or line -cord antenna. Although convenient,
experience shows that multiplex FM stereo reception is
improved by an external directional antenna. When
a customer asks if outdoor antennas are needed for
FM stereo - the answer is always "yes."

SUBSCRIPTION SERVICE
CHANGE OF ADDRESS

Please include your ELECTRONIC TECHNICIAN address label to Insure
prompt service whenever you write us about your subscription.

Mail to: ELECTRONIC TECHNICIAN Subscription Service Dept.
Ojibway Building, Duluth 2, Minnesota

To subscribe: mail this form with your payment, and check:
( ) new subscription ( ) Renew my present subscription

Substcription in the United States:
1 year, $5.00, 2 years, $8.00; 3 years, 510.00.
Subscription rates for all other countries available on request.

ATTACH LABEL HERE
If you're moving, please let us know five weeks
before changing your address. Place your magazine
address label here, print your new address below.
If you have a question about your subscription, place
your magazine address label here and clip this form
to your letter.

name

address
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Let RCA put your name in lights
Put a bright new face on your store front with a st-iking
illuminated outdoor hanging RCA business sign. Through
Authorized RCA Tube Distributors, RCA offers you a
choice of two new double-faced illuminated shop signs
imprinted with your business name. Made of weather-
proof translucent plastic, RCA business signs:

 Brighten your entire shop front
 Give your business a smart, modern,

efficient appearance
 Focus attention on your services
111 Fix your shop location in the minds

of potential customers
 Associate your business with the prestige

and customer acceptance of RCA-the most
trusted name in electronics

CO

RADIO TV
SERVICE e

with RCA -LbEs . A

YOUR NAM

SIGNS IN TWO POPU_AR SIZES

3' x 5' Double -Faced Illumi-
nated Hang ng Sign -1A1341

2' x 5' Double -Faced Illumi-
nated Hanging Sigi-1A1340

SERVICE,MK with RCA tubes el.

MR YOUR NAME

RADIO

Find out now how you can get yours. Your participating Authorized
RCA Electroi Tube Distributcr has all tie facts. Call him today.

Oft
RCA ELEC1RON TUBE DIVISION, HARRISON, N. J

The Most Trusted Name in Electronics



any contra, at your fingertips

Your FRK-300 Kit contains:
67 front controls covering 24 different values and

tapers
50 rear controls covering 23 different values and

tapers
212 shafts consisting of:

8 types for single controls
2 types for tandem twins

13 types for push-pull dual concentrics
30 types of front shafts for dual concentrics
33 types of rear shafts for dual concentrics
2 types for color TV

15 KR Fastatch on -off switches
10 KR push-pull line switches
10 AK -38 twist -tab mounting plates

and
Up -To -Date Current Guides and Cross -References

B -6323S

Centralab's FRK-300 Control Kit is a new giant -size kit designed to
provide even the largest service organization with all the components
needed to replace any popular t s i6" diameter control. This includes
single, dual concentric, and twin models. 452 control components are
packed in a heavy gauge, 18 drawer cabinet specially designed for
Centralab.

Any control assembled with the FRK-300 is an exact replacement,
electrically and dimensionally, for the manufacturer's original control.
Construction is a snap when you use the Fastatch II. Just plug in and
snap together; no complicated alignment or twisting is necessary.

THE ELECTRONICS DIVISION OF GLOBE -UNION INC.

902E E. KEEFE AVENUE a MILWAUKEE 1, WISCONSIN
In Canada:

Centralab Canada Ltd., P.O. Box 400, Ajax Ontario
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VIEWPOINT

Columnist Assails Technicians
In a recent issue of AUDIO magazine columnist

Edward Tatnal Canby unleashed a bitter and uncalled
for attack on technicians. A portion of this tirade,
widely read by your customers, is reproduced here.

d

. . . in component repair, (there) is the local
serviceman, the neighborhood radio and TV man. The
less said the better about him. My advice still to all
who ask is to stay away . . .

"Nowadays, your local serviceman will take on any
old job you want, with greedy anticipation. The more
complex the Hi Fi, the better he likes it. After all, these
things all work mostly alike. An amplifier is an am-
plifier, isn't it, whether it's a Philvox or a Zenico. They
all work the same. And the same goes for radios-uh,
er-tuners, I should say. Tuner doesn't work? Simple.
Just pull out that diagram for last year's Magnificent
Magnarola. Tells you how to align the Magnarola
super -combined FM AM -Multiplex -TV circuit. Just do
the same thing on the component tuner-it can't do
any harm. Might come out OK. And so the component
tuner goes merrily off to the repair shop and comes
back a few days later; unaccountably, it still doesn't
receive that local good music station, though the bill for
repair was $28.50. When it was brand new, you got
the station loud and clear . . .

.."As things stand now, I hesitate to recommend to
my friends any Hi Fi repair dealer or the like without
knowing a lot about him ahead of time. The chances
are more than good, I'd suggest, that the component
customer will get the royal runaround, big repair bills,
and little saris action. As I say, anybody can be a Hi
Fi repairman, and often is.

There was no reason behind this harangue. It was
written, as far as I can tell, because the family tuner
was not prope ly repaired by a local service shop. He
said that the cost for the repair was $18. It is difficult
to say whether or not this is true, however, since the
TV was repaired at the same time, and a single check
stub was his only evidence.

Most of us who feel we are cheated when paying
for a service or a product return and ask for additional
service or demand our money back. Not Canby! The
tuner was sent to the factory, some new tubes were
installed and the set was aligned. The cost was about
$30 including shipping charges. The charge per hour
was $7.50.

Canby feels this is fair enough and tells his
component -owner audience that they should all send
their equipment to the factory and be prepared to pay
as much as $12 an hour.

Even if the technician who worked on this particu-
lar tuner is incompetent, contrary to popular beliefs,
one rotten apple will not spoil the whole barrel. But
let's assume for a moment that the local technician
is competent and read between the lines, to see more
clearly what probably happened:

Canby's mother called the local service technician
to have the TV repaired. While he was there
she suggested that he take a look at the tuner too. To
quote Canby once more, "Working conditions (of the
set) for my father meant two things. One, he had to
get his morning news of the world on the radio along
with his coffee. Two, there was the seven o'clock dinner
commentary by his favorite news analyst. If these two
were audible, more or less, he was happy. He didn't
mind the extraneous noise, the distorted voice quality
-" etc. I strongly suspect that Mrs. Canby asked for
the set to be put into "working condition!"

The faulty tubes which were replaced were de-
scribed as follows: A 6AU6 had very low emmission.
(If the technician did not intend to "put a lot into
the tuner" he may have substituted tubes. This may
not have shown up in the tuner's output and the only
problem may have been the tube's relatively short life.)
A 6BQ7 had a cathode to grid short. (Quite common
with this close -spaced element tube. I wonder if it

couldn't have been shorted in transportation to the
factory.) A 5Y3 had low emission. (Again indicating
short life, perhaps not affecting B+ delivered to the
set.) And a 6U5 was very dim. (This being an indi-
cator tube, would not affect the sensitivity, selectivity
or response of the unit).

In addition, the set was said to be "badly mis-
aligned," which Canby blamed on every technician
who ever touched the set. (Canby doesn't really know
how many, if any other technicians worked on the
unit.)

Tampering to be sure, is the quickest way to
misalign any tuned circuit. But there are many other
ways sets become misaligned. Drifting, he asserts, is

not possible; it was too far out. But let's try a couple
Continued on page 94
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Prevent return of 'unusable' components by

reviewing replacement literature more closely

 When service technicians order
sweep components from their sup-
pliers, it is safe to assume that most
chassis requiring the parts are al-
ready in the shop or partly disas-
sembled in the analysis phase. Com-
ponents can generally be classified,
therefore, as "demand" items need-
ed on an "off the shelf" basis, only
after the requirement is established.

Unless a service technician is
located within a very few miles of
the original receiver manufacturer's
warehouse, he will rely heavily on
his independent parts supplier for
his needs.

Within a given area, the indepen-
dent distributors may be able to
supply original parts in two or three
brands, but a major portion of serv-
ice technicians' requirements will
be furnished by replacement parts
manufacturers.

Nationally distributed replace-
ment transformer lines will include
up to two hundred and fifty flyback
items, but from fifty to one hundred

of these will tend to be inactive.
How does the service technician
fare when he may find any one of
more than four thousand different
part numbered flybacks in the re-
ceiver under repair?

The answer is not simple, be-
cause several factors control the
demand. Some flyback types have a
low failure rate, some flyback fail-
ures cause the receiver to be junked,
and to mention another extreme,
more than thirty different part num-
bers under many different brand
names may appear for one type fly-
back. Some distributors will esti-
mate their requirement coverage to
be approximately as follows:

More than 50 percent of require-
ments can be filled "off the shelf"
by items requiring no mechanical
or electrical changes.
An additional 30 percent can be
filled with items requiring rela-
tively simple changes.
This leaves something more than
10 percent of requirements hav-

ing no convenient replacements.
The last group can have a serious

effect on service technicians' income
and customer relations, and replace-
ment parts manufacturers are em-
ploying continuous market survey
work to eliminate this bottleneck.

Parts distributors are already car-
rying up to a hundred items at a
very poor turnover figure, and it is
estimated they would have to car-
ry an additional two hundred items
to reduce the 10 percent figure to
5 percent or less.

Problem Solution

Since it appears that the number
of flybacks available to service tech-
nicians will tend to be limited by
shelf and distributor capital re-
quirements, a solution is limited to
two major possibilities:

By careful design and planning
parts manufacturers can substan-
tially increase coverage per item car-
ried by the distributor. This can be
understood when it is explained

March LPV Article in Error

The LPV Antenna article on page 49 of the March issue of
ELECTRONIC TECHNICIAN contained several errors and erroneous
implications. Three typographical errors may have caused some
readers trouble. First, the upper limit of the VHF TV band is,

of course, 216 Mc. Second, the Greek letter sigma should be shown
as (T. Third, the value of sigma for the antenna discussed is ap-
proximately 0.085. In addition, information supplied to ET by the
manufacturer of the "LPV" was incomplete and in er-or.

The statement that the performance of the LPV is relatively
independent of frequency should be clarified by pointing out that
the LPV is a multiband antenna. Response between bands is low
and characterized by complex pattern lobeing. The major difference
between the LPV and the older log -periodic antennas employed in
many military applications is this multiband characteristic. On a
conventional log -periodic, the longest elements determine the low

frequency cutoff while the shortest elements specify the maximum
frequency. Response between these points is nearly flat and con
tinuous. Since ma -ty applications call for performance in discrete
bands, the log -per odic results in an unnecessarily long antenna.

The LPV, by :ontrast, operates in harmonically related bands.
In the lowest band, it acts as a log -periodic, but higher bands
operate as odd hamonics of this primary frequency range. For TV
use the 3/2 wavelength mode is used to cover the high band. The
complex lobeing characteristic of the 3'2 A mode is the cause
of the veeing which gives the antenna its distinctive name.

Basic work on the LPV was performed under USAF contract
and development of a TV model was financed by a grant from the
University of Illinois Foundation. As far as can be determined by
the editors, no TV antennas built according to the theory outlined
are available commercially.

1
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TV FLYBACK

REPLACEMENT PROBLEMS

that each flyback added to the line
is an identical replacement for, pre-
ferably, the item most in demand,
which is considered the "Primary
Application." From this point the
design engineer studies flybacks of
the same electrical and mechanical
family. He may find that a tap or
tie -point can be added in a way that
it will not confuse or complicate its
use in a "Primary Application," and
will provide an "easy -to -use" sec-
ondary application.

The key to the "Secondary Ap-
plication" is found in using an im-
proved type instruction sheet
packed with the part. If all infor-
mation covering Secondary Applica-
tion use is included, service tech-
nicians will be more confident and
find their work simplified. They may
even refer to the item as an "Exact"
replacement for the secondary ap-
plication even though some may
have made a terminal change.

Other Problems
Acceptance and success of the

"Secondary Application" principle
will be determined by accuracy of
the recommendation and the skill
applied to the design of the compo-
nent to limit the amount of change
necessary to install the part. Service
technicians tend to have long mem-
ories concerning early recommenda-
tions of flybacks which could be in-
stalled if seven hours of bench -time
were allowed for all necessary mod-
ifications.

Most service technicians now

specify the following minimial re-
quirements.

1. Replacement flybacks should
be identical to the original,
and require no drilling or met-
al modification.

2. Replacement flybacks should
be identical electrically, as far
as resulting boost, horizontal
scan, high voltage, and oper-
ating temperature are con-
cerned. Units with no terminal
number changes are greatly
preferred.

Some manufacturers believe that
technicians can contribute a great
deal to solving the problem by:

Making use of catalog and in-
struction material which would
simplify their work. Prevent return
of "unusable" flybacks reviewing
replacement literature more closely.
A few moments spent checking a
footnote in the replacement guide or
a suggestion on the instruction sheet
can save hours of hard work.

Technical Problems

Excessive B+ can create sweep
problems. It is generally caused by
high line voltage, high efficiency
rectifiers or incorrect power trans-
former replacement. If the B+ out-
put is even 10 percent high, results
in the sweep circuit are apt to be
troublesome.

As a broad "rule of thumb," serv-
ice technicians should expect hori-
zontal current output to increase 1

ma for each excess B+ volt. An ex-
cess of 20 v can cause an extra 20

4 lw 7icantdlamd
Stancor Electronics

Premature failure and poor operation can

often be blamed on too much B -. This
voltage can be reduced by inserting 100!!
of resistance in the damper tube's plate
circui, for every 10 v of excessive B -. The
resister should then be by passed with a suit-
able capacitor.

ma to flow which is almost certain
to destroy the flyback and output
tube.

Service technicians can correct this
problem by using dropping resistors,
either in the damper plate circuit
(in the case of autoformer flyback
circuits) or by correcting B+.

Use about 100 0 for every 10 v
of excess B+ at the damper plate
and bypass this with any size capaci-
tor between .1 to 10 p.f with suitable
voltage. The resistor can be 10 w
for up to 50 v (500 O ). Many serv-
ice technicians will be surprised to
find that width and high voltage
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TV FLYBACK Continued

occasionally improve when such
corrections are made.

Excess Screen Dissipation

Horizontal output tube screen dis-
sipation must be maintained at or
below the permissible tube rating.
Maximum ratings range from 2.5 w
for the 6BQ6, to 3 w for the 6CD6.

To determine screen dissipation
divide the voltage appearing across
the screen resistor, by the actual
resistance (measured). The answer
will be the screen current in milli-
amperes. Multiply this ma value by
the voltage from the screen to B-
and the answer will be the screen
dissipation in watts.

For example in a receiver em-
ploy a 6BQ6:

(volts across
screen resis-
tor)

(measured re-
sistance)

(milliam-
peres, ma)

(volts screen
to B-)

equals 1.9 (watts screen
dissipation)

In this instance the dissipation is

Divide 130

by 8200

equals 15.8

multiply by 120

safe and no trouble should be en-
countered.

However if the 8200 i2 screen
resistor has changed value and
actually measures 5600 it, the situ-
ation can be more dangerous:

Screen voltage 125+5600=
22.3 ma x 125 (screen to B- )=.
2.8 w which is almost sure to cause
6BQ6 failure.

In general, flybacks will usually
give good service if the resulting
plate current, boost, high voltage,
and width are similar to the specifi-
cations for the original part.

The Unavailable or Unknown

If the service technician would
expand test equipment use to in-
clude some ac factors rather than
limit himself to such dc measure-
ments as resistance checks, for in-
stance, he would find that he could
remove much of the mystery which
tends to surround the flyback sub-
ject. If he would familiarize him-
self with simple impedance bridges,
he would find that he could make
valuable defective flyback measure-
ments. By measuring the induc-
tance between taps, it is possible to
check out prospective replacements,

either by reference to manufactur-
er's inductance specifications or by
comparison measurements of pos-
sible substitutes.

While measurements are being
made on difficult units he would
find that most flybacks tend to fol-
low certain family relationships:
For instance, the flyback section in
parallel with the yoke will tend to
range from six to fifteen times the
inductance of the yoke. If the yoke
is in the 12 mh family, the section
of the flyback in parallel will be
from 60 to 150 mh. He might also
find that the section between the
damper cathode and the tube plate
will have definite relation to the type
of output tube and the B + volt-
age applied to the sweep circuit. For
the 125 to 150 v circuit this induc-
tance would range from 15 to 35
mh, in the 250 v circuit the section
would range from 30 to 100 mh.

A single shorted turn in a fly-
back can hardly be detected with an
ohmmeter, but the inductance might
register a drop of 80 or 90 percent.
As the service technician becomes
more familiar with such measure-
ments and reactions, he will tend to
have a much better understanding
of his sweep problems.

Manufacturers, distributors, and
service technicians have a common
goal in solving this problem gener-
ating lost time, low sales and poor
profits.

4,1PANNI

FM on Telstar
 Results of a special FM reception
test from the Telstar satellite orbit-
ing in outer space was announced
by Bell System engineers recently.
In this test, FM signals were sent to
Telstar where they were rebroad-
cast to the "Earth Station for Com-
munciating by Satellite" at Andover,
Me. An FM broadcast monitor
tuner (rack -mounted) was used for
this successful project.

In describing this unique break-
through in communications tech-
nology, the engineers told how FM

signals were relayed from the Tel-
star satellite orbiting the Earth at
16,000 miles per hour at altitudes
varying from 500 to 3000 nautical
miles. Signals from the satellite were
received back in Andover by a giant
horn antenna 180 ft long and 95
ft high.

The same tuner is used high atop
Mount Washington, N. H. to pick
up FM signals from Boston for re-
broadcast throughout New England
and Canada. This installation estab-
lished long distance records. Rack -mounted FM broadcast monitor tuner

used in Telstar tests
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Stereo generates new problems in controls

REPLACEMENT
CONTROLS

 Replacement controls for vol-
ume, brightness, contrast and a
variety of Hi Fi and other applica-
tions are presently available from
several manufacturers. These con-
trols should not be selected blindly,
however. Information included in
some parts lists is inaccurate or
incomplete. And certain applica-
tions require a knowledge of taper,
wattage, and with dual controls,
tracking.

Often, a replacement is required
when no parts information is
available. Yet, in most cases, a
control meeting the requirements
can be assembled from manufac-
turers' replacement kits. Your dis-
tributor has information to help you
assemble these kits or may assemble
them for you.

Stereo Controls

The common volume control has
become a sophisticated component
in stereo equipment using dual pots.
The stereo volume control looks
very much like a conventional dual
volume control externally; both
control sections being adjusted
simultaneously by turning the single
shaft. From a manufacturing and
performance standpoint, however,
*he stereo control differs from the
conventional volume control. Ex-
tremely close tolerances, both elec-
trical and mechanical, must be held,
which require different manufac-
turing techniques. It is therefore
extremely important, from a re-
placement standpoint, that stereo
controls be used to achieve the high
degree of matching specified by the
original set manufacturer.

Fig. 1 shows the standard vol-
ume control attenuation vs. rota-

tional curve. The mis-matching
between channels A and B is as
much as 27 db. Of course this is an
illustrative curve; in some instances
the standard volume controls would
exhibit better characteristics, and
in other cases the mis-match might
even be worse. Fig. 2 illustrates
the mis-match in stereo controls.
The degree of matching results in
the consumer being unable to hear
the difference between channel out-
puts.

With standard controls, when the
user turns the volume control to a
low listening level, one speaker
might still be playing, and the other
speaker might be completely dead,
thus losing the stereo effect. This
example illustrates most clearly the
difference between a standard ver-
sus stereo matched control. Of
course, the standard control may
also give unsatisfactory results
throughout the listening level, caus-
ing customer dissatisfaction.

In stereo controls, the composi-
tion resistance elements must be
held to close resistance tolerances,
and the resistance taper must be
closely matched by checking various
points of rotation. Even with per-
fectly matched resistance elements,
mechanical tolerances are critical.

Taper

This principle does not just apply
to volume controls, of course. Bass,
treble and loudness controls must
also be matched. In most of these
controls a certain taper is required.
If the taper isn't known, or if it is
necessary to check it out, a simple
procedure can be employed.

In most service work, a few
tapers are all that is necessary: The

CTS-IRC replacement control kit.

Centralab replacement control kit.

Clarostats dual concentric control
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Sequence of construc-
tion for Mallory dual
switched controls.

CHART I
Type Description Use

Linear Uniform resistance
change from either
end

Semi -log (audio) 10% re-
sistance center

Hor. & Vert.
Centering,

Hor. 8 Vest. Hold,
Hor. Drive, Vert.
Linearity, 'ocus,
Brightness, Height.
Contrast

Volume or Tone

Right-hand semi -log Reverse of
Semi -log.
Decreases with
clockwise rotation.

Modified log 20% resistance,
center rotation

Right-hand
Modified -log

20% resistance
center rotation.
Reverse of Modified
log. Decreases with
clockwise rotation.

Symmetrical -straight
line

Slow resistance -
change at either
end.

Principally as
Volume Control, also
as Tone Control.

Tone Control
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Fig. 1-Unmatched controls plotted to show variation of resistance.

Fig. 3 - Curves for
tapers commonly
used by technicians.
Linear, semi -log, right-
hand semilog, modi-
fied log with 20%
center, right hand
modified log with
20% center, modified
log with 40°o center
and symmetrical -
straight line. Cour-
tesy of Centralab.

standard or linear taper, the audio
log taper and the semi -log taper. In
addition, these may be found in the
configurations with reversed or left
hand tapers. These and other tapers
are shown in Fig. 3.

To check these tapers, some
graph paper and an ohmmeter are
all that is required. Plot the curve
by taking about eight readings while
turning the control from minimum
to maximum in equal increments.
The plot should be made against
100 percent rotation and 100 per-
cent resistance.

Curves for common tapers are
shown in Fig. 4. Chart I shows uses
for most common tapers you might
encounter. Although most poten-
tiometers could be replaced with
a control of a different taper, in
many cases adjustment of these con-
trols might be difficult or impos-
sible.

Where tapped controls are used,
the taper must be accurate since
the tap is specified in degrees from
beginning or end of rotation. A pot
with incorrect taper would, of
course, provide the tap with a major
difference in resistance to either leg

Fig. 2-Matched controls maintain less than 6 db deviation. Courtesy of
(TS
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1

of the control. This could be as
much as 50 percent of the total
resistance. Tapped pots are most
frequently used in audio tone com-
pensating networks.

Replacement

There are almost 50,000 different
controls presently being used in
consumer type electronic equip-
ment. Obviously, neither you nor
your distributor can stock every
type you might need for replace-
ment. Most control manufacturers,
therefore, market a line of controls

which are assembled from the basic
elements. That is, separate resis-
tance elements, housings, bushings,
and shafts or complexes of these.

A knowledge of the physical and
electrical requirements of a given
potentiometer then allows the unit
to be "built" from standard parts.

Typical units are shown in the
accompanying photographs.

Wattage, Breakdown and Cleaning

Control wattage is of course, very
important to potentiometer life.
Often the technician is confused

JNIINIINIIIIIIIIIINIIIINIIMNN.I.IN#.NJOJsss#,11-4 NIVINIVIYINSIMI,

about the wattage rating, however.
In most cases, the rating is given
as the dissipation of the entire ele-
ment. In other words, if the pot is
a 2w unit, and 2w are dissipated
across the wiper to one leg, the pot
will undoubtably fail prematurely.

But wattage is not the only limit-
ing factor in selecting a pot to with-
stand the electrical abuse it will
be subjected to. Voltage break-
down, or arc -over between any
given elements must also be consid-
ered. These voltages may vary from

Continued on page 96

Transistorized UHF TV Tuner

 A new transistorized UHF TV
tuner is reported to have a noise
figure of 7 to 9 db, typical, over the
entire 470 to 890 Mc band, and
conversion gain of 3 db at 470 Mc,
ranging to 8-9 db at 890 Mc.

The design project was under-
taken to show the practicality of
such transistorized circuitry. Full
information on the design is being
offered to interested manufacturers.

Company representatives expect
considerable interest in the tuner,
because of Federal regulations re-
quiring set manufacturers to equip
all new TV receivers to tune the
UHF channels from 14 through 83.

Direct comparisons of the tran-
sistorized design indicate its per-
formance superiority over compar-
able vacuum tube oscillator -diode
mixer units, the company said. Vac-
uum tube circuits show a typical
noise figure in the 10 to 12 db area,
compared to the transistorized tun-
er's 7 to 9 db. Comparable vacuum
tube circuits usually show a con-
version loss of about 6 db as op-

posed to the transistorized design's
gain of 3 to 9 db. Transistors re-
quire a power supply of 12 v at 18
ma, where a similar vacuum tube
circuit needs both filament supplies
and high -voltage with a total drain
from 225 to 250 ma.

A transmission -line approach was
taken in designing the circuit. Three
stages are used, with the first stage

Schematic and proto-
t y p e transistorized
UHF TV tuner de-
signed by Texas In-
struments.

IINIIIIIINIIII,11

an RF amplifier with tuned input
and output, using transmission line
circuits. The second stage uses the
tuning capacitors of the transmis-
sion line to provide a 45 Mc IF out-
put. The third stage is a transistor-
ized mixer.

The design was undertaken only
to show feasibility of building a
transistorized UHF TV tuner.
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Fig. 1 - A simple ringing
circuit for measuring the
relative voltages of har-
monics in a waveform.

 A square wave, like most com-
plex waves, has many harmonics
which decrease in voltage as their
frequency increases. The relative
voltages of harmonics in a square
wave are easily measured with the
use of an LC ringing circuit, as
shown in Fig. 1.

As the slug in the inductor is
tuned through successive harmonic
frequencies, we see that the har-
monic voltage Vh (Fig. 2) is less
as each of the higher harmonics is
tuned in. This is a general method
of demonstrating the basic fact.

In practice however, this is not
the easiest method of measuring the
relative harmonic voltages in the
waveform. The reason is that the
inductor's Q changes as the slug is
turned. Accurate measurement re-
quires an unchanging and high Q
at each frequency of test.

Hence, it is better to vary the
frequency of the square -wave gen-
erator. In this manner, we take ad-
vantage of the fact that the gener-
ator has a constant square -wave
output voltage at different frequen-
cies. The LC circuit is left tuned to
the same frequency, and accord-
ingly we work with a constant Q in
each measurement.

Consider the generator output
when the square -wave fundamental
corresponds to the resonant fre-
quency of the LC circuit. A certain
amplitude Vh (Fig. 2) is observed.
Next, tune the square -wave gener-
ator to one-half of the LC resonant
frequency. There is no ringing volt-
age Vh. This shows us, of course,
that a square wave does not contain
a second harmonic.

Next, if the generator is tuned
to one-third the LC resonant fre-
quency, a ringing pattern appears.
The value of Vh is less than ob-
served in the first instance. By com-
paring the two values of Vh we get
a true measure of the third -har-
monic voltage with respect to the
fundamental voltage.

The same procedure can be ex-
tended to the fifth harmonic, by

SIGNAL
GENERATOR

0 0
O

00
O

SCOPE0
0

157)(5-0 o o o
C 4r-F?--oopo.

Harmonic Voltages
in

Complex Waveforms
6q Roet-rt 71fidelectew

tuning the square -wave generator to
one -fifth the resonant frequency of
the LC circuit. Likewise, we can
check the voltage of the seventh,
ninth, etc. harmonics.

Of course, this test method is not
limited to square waves. It can be
used with any complex waveform.

Fig. 2 - Appearance
of a ringing square
wave. A different
number of cycles ap-
pear each time LC is

tuned through a ha,
moni: frequency of
the square wave.
V, is the voltage of
the harmonic.

For example, suppose we have an
audio oscillator with a somewhat
distorted output. As the oscillator
is tuned, the scope pattern will dis-
play a superimposed harmonic volt-
age at corresponding frequencies, in
the same general manner as for a
square wave.

t

C
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 Many technicians are most fa-
miliar with the B+ system in TV
receivers. This cannot be entirely
explained by its simplicity. The
average technician's familiarity may,
in fact, come from working in this
section, since many TV malfunc-
tions occur in this general area.

Although it is not usually neces-
sary, going completely over an aver-
age TV's B+ section, will impress
many of you with its complexity.
Most circuits in a receiver are con-
fined to a relatively small area; a
single input and a single output.

Although having only a single in-
put, a B+ system may have an out-
put for every tube in the set, how-
ever. Each output being in some
way related to every other output.
In some cases one stage may depend
on its B+ entirely through opera-
tion of another stage.

Stop and think about the head-
aches you've had with some B+
malfunctions and you may agree
that some times it's not as easy as
it looks. A review of some typical
systems and problems may save you
some time on your next B+ dog.

B+ Distribution

Several different methods are
commonly used for B+ distribution

TU 13+
PROBLEMS

Logical analysis leads to rapid

location of parts breakdown

E, '7,rec4eze

in present-day TV receivers. A typi-
cal distribution system is shown in
Fig. 1. This is the parallel type
hookup most commonly employed

and non -trans-
former powered sets.

A less common type is shown in
Fig. 2. This particular system is
used in a Motorola chassis. It is
employed to eliminate the power
loss encountered in voltage divider
type circuits.

A voltage divider distribution
system employes a series string of
resistors to ground. Various volt-
age requirements throughout the set
are then tapped off the string. Most
all other variations are from within
the power supply itself.

The most common power supply
is shown in Fig. 3. This is a full
wave rectifier, transformer pow-
ered. The rectifier is usually a vac-
uum tube though silicon or selenium

REC T

AUDIO

Z
L

_L=

HORIZI I,
I ICRT J L

L _ _ Ir - - _

VIDEO

TUNER

Fig. 1-Distribution of B in a typical TV receiver
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units may also be employed.
Some sets which require a nega-

tive voltage capable of several ma
have a resistor in the return leg of
the transformer which can normally
supply up to 20 v bias at various
points throughout the set. This re-
sistor is sometimes used as a surge
protector when the "output" is not
filtered. This circuit is shown in
Fig. 4.

Transformerless sets usually em-
ploy a voltage doubler circuit to
counteract the lack of a step-up ob-
tained with transformer powered
sets. Silicon or selenium rectifiers
are used almost exclusively when
no transformer is employed because
of their low voltage drop and be-
cause rectifier filaments are often
hard to match with other tubes in
a series string. The series string is
always used in transformerless sets,
since there is no other way to sup-
ply the proper voltage to each of the
tubes. A typical voltage doubler
circuit is shown in Fig. 5.

Troubleshooting

Technicians should be particu-
larly aware in troubleshooting B+
systems that all possibilities are
taken into consideration. Frequent-
ly a technician will pull tubes in
order to isolate the problem. If he
is thoroughly familiar with the B+
distribution, this is fine. But hap-
hazard tube pulling may only lead
to more confusion.

When several usually unassoci-
ated problems arise in a set, the
most likely cause is a low voltage
supply problem. And this is the
most logical area to begin trouble-
shooting. Measuring B+ is some-
times the only requirement.

Heavy current demands or break-
down of the low voltage supply,
however, may make it difficult to
determine the exact problem area.
When such problems are encoun-
tered it is often wise to attempt iso-
lation by disconnecting the power
supply and loading it with a suitable
resistor. A diagram illustrating this
method is shown in Fig. 6. Running
the power supply without a load
may cause a breakdown of power
supply filters or give an erroneous
"normal" indication if the supply
is breaking down only under load.

Since isolating the trouble to a spe-
cific area of the receiver is the big-
gest problem in most repairs, this
is often a very important step.

When the power supply performs
normally with a substitute load in-
stalled, the malfunction is obvious-
ly in one (or possibly more) of the
other circuits in the set. Isolating
the stage at fault can be very time
consuming if a logical step by step
procedure is not employed. Before
any troubleshooting is begun, of
course, it is understood that there
is a logical reason to assume the
B+ system is at fault. In other
words, that line voltage is reaching
the set, that the filaments are all
lit, etc.

Once it is determined that the
trouble is not in the low voltage
supply itself but is in some other
portion of the set, the breakdown
of each area of the set should begin.
In cases where a heavy current drain
makes troubleshooting a "hot" set
impossible, it may be necessary to
disconnect major feed wires from
the power supply and reconnect
them one at a time until the current
drain again becomes excessive. The
best method to monitor the drain
while using this technique is by in-
serting a milliammeter in series with
the main power supply lead. (This
assumes, of course, that resistance
measu-ements could not conclusive-
ly pin down the trouble.)

Electrolytic filters are probably
the most frequent offenders in both
the open and short categories.

Shorted capacitors may only show
up when a high voltage is applied
and open or partially open capaci-
tors may not respond to shunting
techniques if more than one unit is
bad.

Other non -electrolytic capacitors
used in bypass circuits are also fre-
quent offenders. Small ceramic units
in the IF and RF sections as well
as paper and molded foil capacitors
in the audio and sweep sections fall
into this category.

The most difficult receivers to
repair are those which "couldn't be
a tube." Don't overlook this pos-
sibility; a tube can cause almost
any malfunction that another com-
ponent can. Check tubes first.

Changing Rectifier Types
Sometimes, because of an un-

available part or other reason, tech-
nicians find it desirable to change
selenium or tube type rectifiers with
silicons or vice versa. In some cases,
this is acceptable. In other cases it
is dangerous without certain precau-
tions or a poor choice for best set
performance will result.

Changing from silicon to tube or
selenium units is generally not a
wise thing to do. The set designed
for silicon rectifiers would probably
suffer from the higher voltage drop
encountered in either of the other
types.

Similarly, changing from seleni-
ums to tubes is not usually done
because of mechanical problems,
physical limitations, and the addi-

RF
AM?

AUDIO
AMP

H OSC VIDIO
AMP

FM
LIMITER AUDI 0

OU T
DAMPER

ee
OSC MIXER IF TUBES

H OUT
I&2 V

CLIPPER SWEEP

Fig 2-Series parallel distribution of BA- to provide proper voltage to each stage. Malfunction
in and stage can cause BI- variation
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Fig. 3-Full wave rectifier circuit most frequently found in transformer powered sets.

tional filament requirements for
these units.

Replacing the tube with a sele-
nium unit is the least troublesome
switch. Surges encountered when
turning the set on are easily ab-
sorbed by the selenium without dif-
ficulty. And the voltage drop of the
selenium is similar to the drop
across the vaccum tube.

Silicons, however, require addi-
tional protection. High surge cur-
rents shorten the life of silicon rec-
tifiers drastically. Additionally, the
increase in voltage from these units
can cause a higher failure rate for
other compoents in the receiver-
particularly electrolytics. To pre-
vent this from happening a surge
limiting resistor should be installed
in series with the B+ line. Since
the voltage drop across these units
is relatively low, the drop across
the resistor is easily compensated
for.

The easiest method to protect the
set is with a combination resistor
and fuse. You are familiar with
these and should stock several val-

Fig. 5-Voltage Dou-
bler Circuit used in
many transformerless
TV sets.

Fig. 6 - Isolating a

problem to the pow-
er supply or other
circuits in a TV is
best accomplished by
disconnecting t h a
supply and loading
it with a suitable re-
sistor.

Fig 4-A resistor in the ground return of a
power transformer is sometimes used to de-
velop a small negative voltage.

SURGE B+

\1\v\14-\/-*"\r"-\/"-\1'\/-*"\r"

11110 1111
RECT

BREAK HERE

B+ OUT
5K
20W

SUBSTITUTE
LOAD

ues. If a fuse function is not de-
sired, or if a fuse is to be installed
separately, a simple resistor with
sufficient wattage may be installed.
In some cases, where the voltage
increase is of particular importance,
a resistor, in addition to the fusistor,
may be necessary.

In almost every case, one of the

larger fusistors should be used with
the replacement. A 10 -ohm unit,
for example, only drops 2 v if the
set's B+ draws 200 ma. The in-
crease in voltage caused by the
change may be 20 v or more. On
sets where the width has become
critical because of component de-
terioration, this may be desirable. 

Watch
for
June
Test Equipment
Issue

June ET will focus on general types of test
equipment. Included in this issue will be a round
up of VTVMs, VOMs, CRT testers, rejuvinators
and tube testers.

Included will be articles on Minimum Test
Equipment For The One -Man Shop-Small Instru-
ments For Big Jobs - Your VTVM is a Valuable
Tool and other helpful article;.
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New concept facilitates troubleshooting and repair

C011111 CODE

 TV receivers have become small-
er, more compact, and service
technicians find they have to move
up closer to their work. They are
finding it necessary to revise
troubleshooting and repair tech-
niques too. Some technicians have
indicated that they are beginning
to feel like watchmakers.

Fortunately, servicing a complex
TV circuit becomes a simple job if
you are able to quickly isolate the
trouble area and concentrate on that
area.

If you have a sound problem, for
example, there's no sense in wast-
ing time in the video or in the sync
section. If you have a video prob-
lem, your first area of interest then,
is video. This doesn't mean that
there aren't times when interaction
and a defect in the sound section
won't cause trouble elsewhere. But
these are exceptions that we will
be living with for a long time.

Service technicians have been
taught to troubleshoot symptoma-
tically, to listen to customers' com-
plaints and to examine the way the
set behaves. Even before turning on
the set or taking it apart, most
technicians can get a pretty good
idea where the trouble lies. No lit-
erature has been able to provide
technicians with this kind of prior
knowledge.

New Approach
The aforementioned deficiency

in service literature has led to the

Service Literature

development of a color -coded
circuit system to simplify TV re-
pairs. Called Colorgrams, the sys-
tem consists of a color -coded
schematic, a set of cards showing
the set's printed circuit or wiring,
component layout, and a rapid serv-
ice manual.

Various conductors on printed
are shown exactly

as they appear. Shape, size, relative
positions and the components con-
nected to these conductors are also
shown. If a PC board is used in a
set, a card is used for each section
on that board. That is, only the
audio on one card, video on an-
other, etc. Circuitry applying to
that particular area is color coded.
Ground paths are shown in yellow
on all cards. Actual circuitry is
also drawn in schematically on the
card. In addition, most information
that normally appears on the
schematic; waveforms, resistances
-everything that the manufacturer
considers important to that circuit
-is also shown on this card. In
most cases the technician no longer
has to refer to the schematic to
locate the receiver trouble.

This rapid troubleshooting sys-
tem is rounded out by a special
service manual. The manual calls
attention to modifications, produc-
tion changes, specific and important
information that pertains only to a
specific set. If the set has an un-
usual horizontal oscillator circuit,
an unusual sync or AGC circuit,

er, eatmell
Colorgrams, Inc.

for example, an explanation is in-
cluded. Information of a more gen-
eral nature, known by all profes-
sional technicians, is not included.
Technicians are not told, for in-
stance, that a TV's back has to be
removed before it can be serviced;
that eight screws have to be re-
moved to take off the back, or that
a technician should keep one hand
in a trouser pocket or behind him
to prevent getting shocked.

If a complex method is used to
suspend the CRT, however, or if
removing certain screws would
cause a section of the set to fall
apart or cause damage, this is care-
fully pointed out. Hidden screws
in some TVs frequently enable re-
moval of the front glass for CRT
cleaning or removal. Information
of this type is included - when
furnished by the manufacturer.

The rapid repair manual has a
parts list based on information
furnished by the manufacturer.

Color Cards

The video card shows the com-
mon IF strip from the video detec-
tor to CRT. At the detector, purple
video changes into blue video. The
IF in this example is purple and
the video is blue. The opposite side
of the card begins with the video
signal at the detector up to the
point of sound take -off and then it
breaks into red which represents
the TV set's audio circuitry through-
out.
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Here again signal flow is shown
through components.

Instead of having notes on the
card showing "volume control," for
example, and then another note
saying "from volume control," the
volume control is drawn in. Loud-
speakers and CRTs are also shown.
This does not leave the card with
a series of dead -ends. The card al-
so shows tubes and pin numbers.
Voltages or any other pertinent in-
formation can also be found on the
card, all shown in their own distinc-
tive color.

Since the entire ground circuit
is printed in yellow, this pictorial
feature enables you to use almost
an infinite number of points around
the set for clipping test equipment
ground leads. This visual aid alone
contributes greatly to time saved.

The entire chassis is grounded
in hand -wired sets and is shown in
yellow. When only a portion of a
chassis is of interest it is "blown
up" for maximum clarity. This gives
a larger visual presentation of the
set.

Additional Aids

When single purpose components
appear in sequence you are able to
follow them. But in an oscillator
circuit when we have a circulatory
effect, components vital to the
oscillator are "pulled out."

Not infrequently a tube will have
two sections, for example. Perhaps
a triode section for the sync separa-
tor stage and a pentode section for
AGC. The triode section, used for

sync separation, may have a "built-
in diode." The grid of this sync
amplifier is used as a prate; the
cathode is common to both. In
other words you have the cathode,
a grid and a plate.

This tube section is located be-
tween the sync take -off point and
the vertical integrator and appears
to be serving like a normal triode.
But, when driven positive, the grid
is used as a plate-a diode to
develop AGC for the set. It takes
a pretty sharp technician to iden-
tify that this particular half of one
tube is being used as a diode and
then as a triode. We are able to
show this with color. AGC is
"pulled out" in its own distinctive
color. Only the lower portion of
the tube, from the grid down to the
cathode portion, is colored. The
plate portion appears completely
out of the circuit.

When this particular triode is

shown as a vertical amplifier, how-
ever, the entire triode is printed in
another color. To convey this much
information without color would
take paragraphs of explanation and
this would require time to read and
digest.

Take -off Points

Color is also used to indicate
take -off points. Take -off points are
easily identified. Sometimes two or
three lines will appear in a chassis
running into a take -off point. Three
different lines, for example, from
the video amplifier. One of these
lines will actually be the prime sync

A portion of a typical schematic used in Colorgrams. As many as
seven colors may be used on a single schematic to show the various
sections of a receiver

take -off point. The other line may
be used for noise inversion. The
third may be a common B+ line
which looks like it is a conductor
carrying signal from the video
amplifier line into this sync sec-
tion. By using color we are able to
identify the sync take-off-with no
question about it. And B+, because
it is shown in black, leaves no
chance for a mistake.

Chassis Identification

A very simple system is used to
quickly identify all chassis. The
first two letters of the manufactur-
er's name is followed by a sequence
number. For example, General
Electric is GE -1, GE -2, etc. Admir-
al is AD -1, AD -2, etc. Now, in ad-
dition to the chassis itself, if the set
has a remote control, this is also
indicated in color. If more than one
tuner is used, the tuner is likewise
colored. This information is in-
cluded in the manual. All chassis
and model numbers are also cross-
referenced in an index.

Parts Cross Reference

An expensive IBM - prepared
cross reference parts replacement
guide, designed to satisfy TV tech-
nicians' practical needs, is furnished
free of charge to technicians who
use this service. The guide includes
an original independent compilation
of the most up-to-date data available
from parts replacement manufac-
turers. All cross-reference data is
keyed to manufacturers' original
parts numbers.

A small portion of a card contained in the colorgram package. The
color scheme found on the schematic is carried on the PC card and
throughout each set.
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I
WHY

SO MANY
NEW TUBES?

Consumer demands for better equipment
provides incentive to design new tubes

I
ey Atzeitcet oovutprow

Application Engineering
Westinghouse Electric

I

 The so-called obsolete vacuum
tube is still very much with us-
despite transistors, silicon rectifiers
and molecular blocks. Because of
new manufacturing techniques and
new materials the tube is still an
important component in the elec-
tronics field.

Why do new tube types appear
on the market consistently? And
why do tube manufacturers make
so many different tube types when
some of the older types may do the
same job? We can also ask, why
are the new tubes better than the
older types?

Tubes made today, even some
older types, use materials and parts
which were never dreamed of a few
years ago. The incentive to use new
materials and processes has evolved
from customer demands for better
equipment. Consumer de mands
have resulted in increased reliabil-
ity, lower prices, smaller size and
more convenience. This is reflected
in the circuit designer's application
of new tubes. And the tube manu-
facturer finds it necessary to take
advantage of new materials and
processes to satisfy the designer's
demands for higher gain, increased
voltage and power handling capabil-
ity, greater reliability, smaller size,
etc. And as new tube types are
developed they must be properly
identified with different designa-
tions. The new tubes cannot be used
in place of the old tube types be-
cause circuits were not designed to
handle them. But old types do bene-
fit from many of these develop-
ments, particularly in the area of
improved reliability.

Triodes

Although triodes were one of the
first tube types to be developed,
they still find many applications in
our latest electronic products. Tri-
odes are used, for example, in TV
tuners.

Since the triode has less active
elements, it will develop less inher-
ent tube noise. This is extremely
important since noise developed in
the tuner will be amplified through
the set. Gain is also important in
this stage and is proportional to the
tube's Gm.

To get higher tube Gm, it was

1

i

C
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necessary to develop new tube types
having frame grid construction.
Frame grid construction permits
closer grid -to -cathode spacing which
results in higher Gm. This is fine
for increased tube gain, but it also
has its shortcomings-the effective
grid area has become larger because
of the larger number of grid lateral
turns necessary for increasing Gm.
From basic theory, as the area in-
creases the capacity increases. In
short, the grid -to -plate capacity in-
creases to a point where stage neu-
tralization may become a problem.
Poor neutralization causes feedback
which makes the stage unstable.

Grid -to -plate capacity can be re-
duced by placing a shield with a
smaller opening between the grid -
to -plate spacing; thus making the
effective area smaller. A tube type
that uses the frame grid and shield
is the 6GK5. The cold grid -to -plate
capacity is decreased about 65 per-
cent. The net result of this tube de-
sign is higher circuit gain and less
inherent noise. Your customer
benefits with a clearer and sharper
picture with less snow. The 6BN4
is a similar tube that does not have
the frame grid and the shield.

Now that the TV UHF operation
is becoming very popular, the triode
is again coming into its own. It pro-
vides the low noise figure needed
and the frame grid provides addi-
tional gain.

Twin Triodes
Twin triode tubes find many ap-

plications in TV receivers. A corn-

mon application is in vertical multi -
vibrator circuits. In the past, types
like the 6SN7, 12AU7 and others
were used quite commonly. One
section served as oscillator and the
other as the output tube. This out-
put section is connected to the ver-
tical output transformer which will
drive the yoke to give vertical de-
flection. With larger picture tubes,
however, vertical deflection requires
more power. New tubes have been
developed to provide this power. An
example is the 6EM7.

In order to get additional power
from the tube, it is necessary to
change the tube's design. Tube de-
signers made the output section
larger. Thus, you will find the
6EM7 is larger on one side than on
the other. The smaller side is used
as the oscillator section.

This sounds very simple, but oth-
er problems developed. One prob-
lem was how to obtain exact Gm
and plate current to meet power
requirements. The tube now had
more requirements imposed on it.
New requirements, for example,
meant that the Gm could only vary
between 1500 to 2500 mhos for a
constant plate current of 13 ma.
This means more rigid control of
tube design characteristics.

Another major problem was that
of arcing. Now, the tube is subject-
ed to very high peak voltages from
the vertical transformer. The arcing
was eliminated by making sure that
the tube parts were very clean.
Thus, another quality control was
established for this operation. Con -

G -E compactron-type tubes for low power communications transmitters
allows compact 2 -way mobile equipment design.

trols cost money but the customer
benefits.

Pentodes

Pentodes also have many uses in
the electronics field. For example,
the pentode can be used as an IF
amplifier, audio amplifier, RF am-
plifier, voltage amplifier and other
special applications. Each applica-
tion requirement presents different
problems to the pentode. Suppose
we look at several applications and
see what must be done to make the
tube fit specific requirements.

In the IF amplifier design, it is
important to have low input capaci-
tance, high input resistance and
high gain. The frame grid construc-
tion provides the high gain require-
ment. The conventional grid offers
lower capacitance and higher input
resistance. However, with the frame
grid construction, the capacitance is
very close to the wound grid value
of capacitance. Here the set de-
signer must decide which design he
prefers.

The low input capacitance means
that the tube does not control the
input tuned circuit. It also means
that the set designer is free to use
different coil and IF transformer
designs if he pleases.

In the IF and RF range, the input
capacitance must be measured while
the tube is operating and at the fre-
quency the tube is to operate. The
true capacity will be less under op-
erating conditions or approximately
two-thirds of the cold capacitance
value.

A group of Raytheon horizontal damper and horizontal deflection
amplifier tubes.
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Amperex 6GW8/ECL 86 triode -pentode.

It is possible to obtain an IF gain
from two frame grid tubes equal to
that of three regular IF tubes. In
other words, the three tube IF stages
using regular tubes has a gain of
approximately 62 db, while the two
tube frame grid IF stage has ap-
proximately 56 db gain. The in-
creased Gm of the frame grid tube
makes possible the increased circuit
gain.

In the audio amplifier, power
output is one of the main design
criteria. This, of course, is a func-
tion of the tube design. In Hi-Fi
applications, it is desirable to keep
harmonic distortion at a minimum.
High power output and the mini-
mum distortion can be obtained by
proper tube grid design. Plate cur-
rent characteristic curves will have
to be spaced linearily so that a
change in grid voltage will give the
same reproduction in the plate cir-
cuit output-not distorted.

All of today's power output tubes
are basically the same as those de-
signed years ago except for im-
proved reliability obtained from
modern materials. The grid side -
rods are made of higher conductiv-
ity materials and the grid laterals
are made of materials that provide
low grid emission. New plate ma -

RCA's 7898 is a ruggedized twin triode for 2 -way mobile equipment.

terial is copper -core steel that dis-
tributes heat - to eliminate plate
hot spots.

Triode -Pentodes

Triode -pentodes are relatively new
in design and are very common in
TV receivers today. Triode -pentode
applications are quite varied. Some
applications are: oscillator -mixer,
video amplifier and sync separator,
AGC, limiter and a multitude of
others. The pentode section of the
triode -pentode is used as the video
amplifier and is changed to satisfy
the set designer. The basic design
remains about the same, however.
The triode section is usually em-
ployed in less critical applications.

The one usual requirement from
this tube is increased circuit gain.
With this increased gain, it is pos-
sible to offer the public a TV re-
ceiver at a lower cost yet with ex-
cellent picture quality.

To be certain that the tube does
not exceed its ratings, life tests are
performed. If the tube fails the life
test then the material in the tube
parts must be changed. For exam-
ple, the screen grid material may be
changed from nickel to molybdenum
material which will stand the higher
heat. Of course, material changes

cost more and makes the ultimate
cost to the consumer higher.

Another recent trend in tube
making is to go to the larger glass
bulb. This change will aid in cool-
ing the tube by providing a large
heat dissipating area.

Another method of obtaining a
larger video output signal is to shift
the plate current characteristic curve
knee. When the plate current alone
is increased, the knee voltage in-
creases also. In the low B+ sets.
however, increasing the plate cur-
rent alone will actually lower the
output voltage swing across the load
resistance because the knee voltage
shifts higher. In this case, it is nec-
essary to lower the knee or keep it
fixed when the plate current is in-
creased. This can be done by chang-
ing the grids and using a closer
spaced plate.

In some applications, the triode -
pentode tube must be controlled for
other characteristics. It has been
found that intersection leakage has
caused trouble. Also, in some in-
stances, the plate current cutoff
causes trouble and needed to be
controlled.

The triode -pentode is used quite
commonly in tuner application.
Again the interelectrode capacitance

C
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Waller Corporation FM tuner front end uses high -mu twin triode 12DT8,
6DT8 or 6A08

must be controlled. A variation in
capacitance could make the set in-
operative. The tuner is a place
where wrong tube substitutions
could change a set's original per-
formance.

Diodes

Diode design, as in other tubes,
changes constantly to fulfill appli-
cation needs. The diode is the sim-
plest tube of the receiving tube line
and is limited to rectifier and detec-
tor applications.

At first glance, you will probably
ask, "What can be changed in this
simple tube?" True, the design is
simple but this tube can cause trou-
ble in many applications.

A basic requirement of the diode
is that it have sufficient emission to
give satisfactory performance in its
assigned duty. Assuming that the
cathode coating is the proper mix-
ture and applied properly, tube
cathode processing becomes a large
part of the proper emission story.
The carbonate coating must be
broken down to an oxide and then
to the proper emissive surface. This

0 process can be done fairly easy but
the know-how must be there.

Over the years, an improved
cathode coating was devised. This

Westinghouse 7591 beam -power pentodes for Hi Fi amplifiers deliver
up to 45 w with low distortion

coating has the conventional coating
ingredients but a powder -nickel has
been added. This was done to make
a better bond between the cathode
sleeve and coating which allows the
cathode to heat up more evenly.
Even cathode heat will minimize
hot spots and arcing.

Carbonates are reduced to oxides
during the degassing period. After
the tube is sealed, it is aged to ob-
tain a desired emission level. The
level is generally specified as a low-
er emission limit. Remember that
application problems can still be
present even when the emission
level conforms to original specifica-
tions.

One major diode problem is arc-
ing, particularly in the damper di-
odes. This tube is subjected to very
high voltages. Any leakage paths
between elements or back emission
from plate to cathode can cause arc-
ing. Care must be taken to elimi-
nate the cause of potential arcing.
Heater -to -cathode arcing is also
possible because of close proximity
of these elements and because of
the high heater -to -cathode voltage.
This problem can be defeated by
placing the heater inside an insulat-
ed sleeve or spiral to separate the
heater from the cathode.

Heater failures are always a
problem. The latest practice is to
change the heater wire from tung-
sten to rhenium -tungsten alloy. The
tungsten has a tendency to elongate
and recrystalize during usage to
make it brittle. Rhenium -tungsten
material is expensive but tests have
shown that it makes a more reliable
heater.

Another recent development is

the dark heater. By darkening the
heater coating, heat transfer effi-
ciency from the heater to the cath-
ode is improved. This means that
the heater wire itself can be oper-
ated at a lower temperature to give
the same heat to the cathode. The
heater wire will not have a tendency
to recrystalize, thus it will not be-
come brittle. The rhenium tungsten
and dark heater give approximately
the same results.

The chain of receiving tube de-
velopments are continuous and end-
less. Improvements are frequently
not noticed by service technicians
and the consumer but they are
there. The end result of the product
will determine if the design is worth-
while. In other words, if your cus-
tomer is content with his set per-
formance, then the tube design is
worthwhile.
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Measure those unmarked chokes and capacitators

L and C Measurements
with Standard Equipment

 Unknown -value capacitors and choke coils can be
measured to a relatively high degree of accuracy by a
simple method. All you need is a VTVM filament
transformer and a handful of resistors ranging from
50 to 6000 (2. For greatest accuracy a standard resist-
ance box may be used instead of the resistors.

Components:are connected in a series arrangement
as shown in Fig. 1. The same method is used for meas-
uring both choke and capacitors. The method calls
for adding the amount of resistance necessary to obtain
the same voltage reading across the unknown as the
resistor combination.

TI

Fig. 1-Schematic of components connected in series for determining
choke inductance.

Fig. 2-Circuit arrangement for determining value of an unknown
capacitance.

eio p04.04 ea/04ga

The total resistance of the resistor combination is
known as inductive or capacitive reactance. Reactance
is the resistive property of coils and capacitors. Reac-
tance is symbolized by the letter X.

To find the actual value of inductance the following
formula is used:

XL =L
Inductance L, is in henries. The symbol XL is equal

to the value of resistance needed in the circuits to ob-
tain equal voltage readings across the choke as across
the resistors.

The value of w, angular velocity, is equal to 6.28
times the frequency. The frequency is always equal to
60 here because the 60 cps frequency is obtained from
the filament transformer. Capacitance is found by the
following formula:

C = 159
fXc

C is capacitance in farads. The constant .159 is
the reciprocal of 6.28. The capacitive reactance Xc,
is equal to the value of resistance needed in the circuit
to obtain voltage readings across the resistor combina-
tions equal to that of the capacitor.

A simple problem will tend to illustrate the proce-
dure more clearly. To find the value of an unknown
choke coil, the circuit is connected as shown in Fig. 1.
Resistance is added at R1 until the voltage reading is
the same across R1 as across L 1 . Assume the resis-
tance comes to 5420 0. Insert these values into the in-
ductance formula.

L = XL - 5420 5420- = 14.4 h.
6.28f 6.28 x 60 376

Hence the choke's value is 14.4 h.
To find the value of an unknown capacitor, connect

the components as shown in Fig. 2. Assume we find a
value of 254 12 is required to balance the voltage
readings across the unknown and the resistor combi-
nation. Insert these values into the capacitance formula.

.15 .159C
fXc9 ==

15240
= .00001043 farads

Hence the value of the capacitor is 10.43 pl.
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Picture Tube Identification
and Interchangeability

 Technicians are frequently re-
quired to identify an unmarked
picture tube for replacement pur-
poses. Selecting a suitable substitute
for a given picture tube can also be
a problem.

You are dealing principally with
the older Duodecal-based CRTs,
since later types are more likely to
be legibly marked, and less apt to
have practical interchangable coun-
terparts.

It has long been a standard sys-
tem to indicate the CRT screen size
with a number preceding the letters
in the tube type nomenclature. The
remaining letters and numbers
differentiate between the various
tubes of the same screen size. On
all home entertainment picture
tubes, the end -number designation
is P4. This is the designation for
the screen phosphor with a color
and persistency particularly suited
to television viewing.

CRT Classification

Tubes can be broadly divided
into several classifications by sight,
even when a tube has no identifying
markings. The easiest check is the
method of focus. In nearly all cases,
if the tube has five pins, it is a
magnetic focus type and requires
an external magnetic force, either

CHART I

et, Zed. Veg.land

an electromagnet type focus coil,
or a permanent -magnet; sometimes
a combination of these two types
are used. If the CRT is a six -pin
base, the extra "off by itself' is the
focus element pin, and can be identi-
fied as the electrostatic focus type.

To be positive in all cases, look
at the neck of the tube and see that
an internal element is connected to
the focus pin. When the physical
placement of the focus element and
lead has been well established by
experience, it is possible to identify
those rare five pin tubes which tie
the focus element to another ele-
ment internally. If the picture tube
is still in the set, the identification
is easier still; for the presence or
absence of the focus coil will in-
dicate focus method.

Deflection angle can generally be
determined at a glance after looking
at several types and checking them
against a tube chart. Normally
physical depth of the tub's bell will
be the tip-off. In short tubes, the
deflection angle must be wider to
sweep the screen. Deflection angles
are broadly classified as 60, 70, 90
and 110 degrees, although actual
deflection may vary from 50 to
114 degrees.

The screen size may be deter-
mined by diagonal measurement.

MAGNETIC FOCUS
TYPE

14 CP 4
1713134
17CP4
17 QP 4
20CP 4
2IAP 4
21AMP 4
2IAWP4
2 IEP4
2IWP 4
21 Z P4
24CP4

ELECTROSTATIC
FOCUS TYPE

14 HP 4
17HP4
17 GP 4
17 LP 4
20 HP 4
2IAP 4
2IALP 4
2 1 AUP 4
21F P4
21X P4
2IYP4
24DP4

In most cases, a 21 in. tube won't
measure quite 21 in., and a 17 in.
tube won't be quite 17 in. The only
tough ones to separate are the 20
and 21 in. types. The 20 in. tubes
are always less than 20 in. diagonal
measurement, while the 21 in. tubes
are always more than 20 in. di-
agonal measurement.

Be sure to measure from the out-
side of the glass envelope, and not
just screen material. You can ex-
pect variations in physical measure-
ment of the various tubes even in
the same numerical designation.

Many technicians have difficulty
with the differences between the
16KP4, 17BP4 and the 17HP4 in
many old sets. The 16KP/RP/TP4
is flat on all four sides when viewed
from the front, while the 17BP4 is
gently curved on all four sides
when viewed from the front. The
17HP4 is identical to the 17BP4
except it is a six pin (electrostatic)
CRT.

Virtually all picture tubes except
the 21EP4, 21FP4, 17LP4 and
17QP4 have an oval, or gently
rounded face. The four types above
have cylindrical faces. The latter
also have quite a pronounced lip at
the top and bottom of the face
which can be seen and felt.

Continued on page 96

These types may be substituted either way,
using the method outlined it the text. Early
tubes such as the 10BP4, 12LP4, 16KP4,
16WP4 and 16LP4 had no electrostatic focus
counter parts.

CHART II

METAL TYPE

1 7 CP4
I7GP4
2IAP4
2IMP4

GLASS TYPE

I 7 BP 4
17HP4
21ZP4
21XP4

Nearest glass counterparts for common metal tubes.
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SHOP HINTS

R.

SERVICE TIPS FOR THE PROFESSIONAL TECHNICIAN

AC Cleans Speaker Gap
Several extension receiver -trans-

mitter speakers gave no response or
output in our large Civic Center
Garage. These pm speakers were
connected to a "master" amplifier
intercom unit. I restored all of the
units to operation by connecting
each one individually to a 41/2 volt
buzzer after removing the speaker
from the circuit.

I "flashed" the buzzer leads
across the voice coil until a buzzing
was heard from the speaker. On 2
of the units I used a 5 volt filament
transformer. Upon reconnecting
the units in the circuits they all
functioned properly.

The steady pulsations of the voice
coil with buzzer or transformer in-
put removed dust or air -borne dirt
which may have clogged the gap
between magnet and voice coil. -
John F. Cullen, San Francisco,
Calif.

Quick Series Filament Check
A problem encountered in series

string sets is locating an open fila-
ment without pulling and testing
each tube individually. Referring to
the accompanying drawing, V6 is
removed from the center of the fila-
ment string. Check V6 heater (pin
4 to 5 for continuity. If heater is
open, insert a new tube. If V6
heater is good, then lay the tube
aside. Place a jumper across the
set's interlock and turn the on/off
switch to "on." Check from V6

socket lug 4 to ground. Check from
V6 socket lug 5 to ground. This
procedure will quickly isolate half
of the heater string in which the
defective tube is located.
-Noble C. Travis, Sheridan, Ky.

Holding Small Screws
I have found that the tiny phillips

head screws in the new, smaller than
ever, transistor radios are very dif-
ficult to replace after fixing the
radio. But I have solved this prob-
lem by simply rubbing the head of
the screw back and forth across a
piece of paraffin wax, filling the
slots completely. This enables the
screw to stick to the blade of the
screwdriver, making it much easier
to place the screw back in its small
spot among the other parts of the
radio. - Dennis Buhrmann, Long
Beach, Calif.

Scratches In Plastic Safety Glass
In your Nov. 1962 edition an

item was written in which I have
found not to work to my satisfac-
tion at all. This item was on how
to clean a plastic safety glass. If
the scratches are deep, you may
have to repeat the operation until
they cannot be seen. Also use sand-
paper and steel wool in a circular
motion. Use a piece of four hundred
sandpaper on all the scratches until
they can barely be seen. Then use
fine steel wool until marks are gone.

VIO V9
8

4 5

8 7 7 8
V14 V8 VIL V13

1

JUMPER-.

6 V5 V4 V3 V2

OFF ON

4 4 5 4 3 4 3 4 3
VI7 V16 V15 VI

4 4

Rub in a circular motion. Then
clean the glass with a plastic glass
cleaner. Let dry a few minutes.
Now use a buffer on a quarter in.
drill on the plastic. Buff until finish
is clear.-Elio J. Cavalet, Akron,
Ohio.

PC Hole Cleaner
A piece of nichrome wire is ideal

for cleaning out the holes in a
printed circuit board. Solder does

Nichrome wire with a formed handle makes
good tool to remove solder from PC holes.

not readily adhere to nichrome. The
wire can be shaped as shown in
the accompanying drawing for easy
handling.-Laf Kisor, Beauerton,
Ore.

Test CRT for Troubleshooting
I find on high voltage troubles

when I have a high voltage, but not
enough to brighten my picture tube,
an 8 in. test CRT often functions.
The picture usually blooms but by
varying the brightness control I get
in a picture. Several times I have
found a keystone effect, narrowing
down my trouble to the yoke. Oscil-
lator, HOT and other troubles are
sometimes more easily identified
in this manner.-A/ Malakoff,
Commack, L. I., N.Y.

SHOP HINTS WANTED

$3 to $10 for acceptable items. Use draw-
ings to illustrate whenever necessary. A
rough sketch will do. Unacceptable items
will be returned if accompanied by a

stamped envelope. Send your entries to
Shop Hints Editor, ELECTRONICS TECH-
NICIAN, Ojibway Building, Duluth 2,

Minn. The hints published in this column
have not necessarily been tried by
ELECTRONIC TECHNICIAN editors and
are the ideas of the individual writers.

Ohmmeter check at the center of a series string eliminates half of the string from suspicion.
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for strength,
long life

what they CAN'T see CAN hurt you
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You can help make sure a poorly aligned
antenna isn't the culprit by selling TV masts
and towers made from sturdy Armco
ZINCGRIP® Tubing.

Steel -strong ZINCGRIP Tubing helps
keep antennas aligned despite ice and wind.
Its special zinc coating resists rust for years.
Advantages like these are easy to sell -
mean more sales for you. Where do you
get these rugged masts and towers? Just
fill in and mail the coupon for names of
manufacturers.

Armco Division, Armco Steel Corporation
Dept. A-1203, P. 0. Box 600
Middletown, Ohio

Send me names of manufacturers who make TV masts and
towers of Armco Z.NCGRIP Steel Tubing.

Name

Firm

Street

City lone State

ARMCO Armco Division

MAY 1963
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...1E TOUGH DOG CORNER

Difficult Service Jobs Described by Readers

Close Coupling
A Ic weeks ago a customer

brought a stereo in for service
( model 1548). This unit had hum

POWER

OUTPUT OUTPUT

BEFORE

POWER

OUTPUT OUTPUT

AFTER

as if one of the filters were leaking
too much. These were changed with
no results. I then pulled each of
the tubes until all the tubes were
out but the hum was still present at
the speaker. After several hours of
trial and error I finally eliminated
the hum.

The hum was coming from the
coupling between the power trans-
former and the output transformers.
I turned the output transformers
45° to the power transformers
ended the hum.-Homer H. White-
head, Maryville, Tenn.

Pull and Bounce
After winning a battle with a

Magnavox chassis 111/350 series,
I was still left baffled after the
smoke had cleared.

A call came in complaining of

a "bouncy picture." At the home
the receiver was found to have bad
vertical jitter and a severe "pull."
After a few minutes the picture
would go completely negative too.
When a new set of tubes failed to
help, the chassis was brought to
the shop.
Symptoms had all the earmarks

of a defective AGC, so I clipped in
an external AGC voltage to be sure.
The picture was considerably im-
proved. I checked around the AGC
amplifier tube circuit looking for
a faulty component, but couldn't
find anything wrong. I checked
through the IF strip and tuner
voltages but discovered nothing.

I went back to the AGC amplifier
and checked more carefully. On
the second time around I began to
suspect that the screen voltage was
somewhat low-down to 375 from
the 530 v called for on the schema-
tic. And yet, how could I suspect
anything wrong here? This voltage
was derived from the boost supply
and anything amiss there would
show up in other ways, either in
poor horizontal sweep or poor ver-
tical sweep or both. In spite of the
negative picture I still had a full
screen with plenty of brightness.

Nevertheless, for want of any-
where else to turn, I decided to
track down the low boost voltage
problem. It soon took me to the
vertical oscillator tube where I
found a badly charred resistor in
the plate circuit. I checked with the
VOM and found the resistor down
to 10K. It should have read 270K.
Still believing I was on the wrong
track, I changed the resistor know-
ing that I would have to change it
later anyway. To my surprise when
I next turned the receiver on the
picture was perfect. Still being the
disbeliever I jumped in the old re-
sistor and the negative picture re-
turned.

Of course, with the discovery of

the trouble, certain things became
apparent. The new resistor did raise
the boost voltage which in turn gave
me much more brightness. Also,
with that much more resistance in
the vertical oscillator plate, the ver-
tical sweep was greatly reduced and
needed readjusting. What puzzled
me was the fact that of all the cir-
cuits depending on the boost sup-
ply, the AGC circuit was the first
to fail.-Frank A. Salerno, Long
Island City, N.Y.

Broken Slug
A Motorola VTS 569 Chassis

came into shop with complaint of
picture smear. A new 6GK6 video
tube was needed, but made the
smear even more pronounced. Vi-
deo alignment appeared to be in
order. This seemed to bring about
the desired results, good picture,
no smear; that is, until the set was
moved to another location, then
the smear returned. A touch up
of L13, a 4.5 me trap, cleared up
the smear but it returned if the set
was moved or vibrated. A check of
the iron slug in L13 showed it to
be split in half and breaking up at
bottom. A new slug returned this
set to normal. It was tough because
the trouble was intermittent and the
picture pattern indicated oscillator
drift. -Howard Keilholtz, Ellicott
City, Md.

TOUGH DOGS WANTED
510.00 paid for acceptable items. Use

drawings to illustrate whenever neces-

sary. A rough sketch will do. Photo-

graphs are desirable. Unacceptable

items will be returned if accompanied

by a stamped envelope. Send your
entries to "Tough Dog" Editor, ELEC-

TRONIC TECHNICIAN, 1 East First St.,

Duluth 2, Minnesota.
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FINEST

MON
AlktikO -

FOR

Proiessional
Servicerneo

TESTS
All TV and Radio Tubes

-Old and New

TESTS
European Hi-Fi Tubes,

Voltage Regulators, and
Most Industrial Types

TESTS
for True Dynamic

Mutual Conauctance (Gm)

Model 700
DYNA-QUIK

DYNAMIC
MUTUAL

CONDUCTANCE
TUBE TESTER

Multiple -Socket Speed
with Gm Accuracy

PLUS OBSOLESCENCE PROTECTION

See your B&K Distributor
or Write for Catalog AP2O-T

TESTS
Nuvistors and Novars

TESTS
the New 10 -Pin Tubes

TESTS
New 12 -Pin
Cornpactrons

TESTS BOTH OLD AND NEW TUBE TYPES-SELLS MORE TUBES PER CALL

All over the nation, thousands of professional servicemen rely on the
"700". Once you use it, you'll be as enthusiastic as they are. Everyday
use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,
obsolescence -proof tube tester is designed for maximum use today and
tomorrow. Provides multiple -socket section to quick -check most of the
TV and radio tube types the true dynamic mutual conductance way-
plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.
Makes test under set -operating conditions. Checks each section of
multi -section tubes separately. Checks for all shorts, grid emission,
leakage and gas. Makes quick "life" test. Exclusive adjustable grid
emission test provides sensitivity to over 100 megohms.
Makes complete tube test in seconds. Checks average set in a few
minutes. Discovers weak tubes that need replacement. Satisfies more
customers. Sells more tubes. Saves call-backs. Insures your reputation.
Pays for itself over and over again. Net, $16995

Time -Saving, Money -Making Instruments Used by Professional Servicemen Evevwhere

-  .
.;

Model 960 Transistor
Radio Analyst

Model 360 V 0 Matic
Automatic VOM

Model 375 Dynamatic
Automatic VTVM

Model :076 Model 440 CRT
Television Analyst Rejuvenator Tester

NEW TUBE INFORMATION SERVICE
Available every 3 months, on subscription,

for all B&K Dyna-Quik Tube Testers

B & K MANUFACTURING CO.
Division of t'YNASCAN CORPORATION

1801 W. BELLE PLAINE AVE.  CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold. Toronto 19, Ont.
Export: Empire Exporters 253 Broadway, New York 7, U.S.A.

for more details circle 19 on post card
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WHY THE

MR egard COLORTRON
DESIGNED ESPECIALLY FOR COLOR TV

Genuine GOLD ANODIZED Finish
for permanent protection

Winegard oll channel yogi patents -
U.S. Pat. 2,700,105 - 2,955,289/ Canada - 511,934

COLORTRON MODEL C-42
$34.95 list

The world's BEST performing VHF all channel TV antenna, size for size and dollar for dollar,
is the Winegard Colortron. The Colortron is more nearly perfect than any other all channel
antenna made. It is the only all channel antenna you can buy that carries a factory written

guarantee of best performance.

HERE'S WHY COLORTRON IS BEST
1. A perfect all channel, high gain TV antenna would have
the following characteristics:
-the sensitivity of a well -engineered cut channel yagi of equal
physical length on each of the 12 channels.
-sharp directivity. A single frontal lobe and absolutely no
pick-up of signal from back or sides on any channel.
-it would have an exact 300 ohm non -reactive impedance on
every VHF channel 2 through 13.
2. There are several basic designs for high gain, all channel
TV antennas. For practical reasons, only two of these are
used today.

0 The all channel yagi that incorporates only 2 driven ele-
ments-but many directors. This design was invented by John
R. Winegard in 1954. Until then, the high efficiency of the yagi
was limited to single channel antennas.

QB The all channel antenna that incorporates a multiplicity of
driven elements in a single plane. These are End -Fire arrays.
This basic design was first used for TV in 1952. Some end -fire
antennas are called "log periodic".

IT IS A SCIENTIFIC FACT that a single H wave director element 
will absorb 4 times more signal energy from a TV wave than a

wave driven element**. Because of this indisputable fact,
the Winegard Colortron all channel yagi uses multiple directors
to get its gain-not multiple driven elements.

To obtain a near perfect impedance match across the entire
VHF TV band, it takes only two driven elements. More than
two driven elements will not improve the match any more than
extra wheels would improve a car. The only purpose of driven
elements on a TV antenna is to transfer the signal energy to
the line.

As every antenna engineer knows, a well -engineered cut -to-
channel yagi (with but one driven element and many directors)
is superior to any other design when peak performance is
desired on a single channel. The same fact holds true for best
results in all channel reception . . . the yagi design is the most
efficient, sensitive ever created on a size for size basis

Directors are elements connected electromagnetically (not by means of phas-
ing lines) to the driven elements

*Driven elements are connected together with phasing lines and the trans-
mission line is attached to these elements
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Antenna is World's BEST
WINEGARD C-42 YAGI

042 043 C54 CMS

(1)
CMe C10 COOS CM9

END -FIRE "LOG PERIODIC"

042 013 CIM CI45

CMS CM? CMS CM9

0110 0111 0412 C1413

COMPARE POLAR PATTERNS
WINEGARD C-42 YAGI. Polar patterns
from Polar coordinate Recorder Speedomax
Type G.
NOTE uniform directivity patterns and high
uniform front -to -back ratio on all channels.
NOTE absence of spurious lobes and total
absence of side pick-up.

--44111.

7 1 4 1 6 7 8 9 10 11

COMPARE FREQUENCY
WINEGARD C-42 YAGI shows consistent
sensitivity across all channels. No roll -off on
ends of bands, no suck -outs to ruin color
reception.

END -FIRE "LOG PERIODIC" model com-
parable with C-42. Polar patterns taken
from same recorder.
NOTE large variation between directivity
from channel to channel. NOTE reduced
front -to -back ratio from C-42. NOTE spuri-
ous lobes (especially on high band) which
pick up interference. Also has undesirable
side pick-up on low band.

7 8 1 to II

RESPONSE CURVES
END -FIRE "LOG PERIODIC" (in same
price range) shows varying sensitivity across
the bands. Peaks in middle of bands with
sharp roll -offs on ends. Serious suck -out in
middle of channel 3.

NOW WHAT ARE THE BASIC DIFFERENCES BETWEEN THESE
TWO TYPES OF ALL CHANNEL ANTENNAS?
One big difference is in SENSITIVITY. The Winegard
Colortron patented yagi with multiple directors has far more
ability to absorb signal power from a TV wave than multiple
driven element antennas. In fact, all fringe -type antennas
with multiple driven elements have one or more directors out
front. Why add directors if the multiple driven elements are
supposed to be so efficient? The reason is obvious ... directors
are added to get the gain they can't get with extra driven
elements.

Another big difference is in DIRECTIVITY. The Winegard
Colortron patented yagi has far better directivity character-
istics than multiple driven element antennas and the direc-
tivity pattern is essentially the same on every channel. The
Colortron has no signal pick-up from the sides (as you can
see above). It offers no receiving surface to side signals and
has no complex phasing problems to cause extra pick-up lobes.
It has minimum pick-up from the back.

On the other hand, multiple driven element antennas have
large side lobes because the driven elements are always out

PERFECT

PARTNER TO

THE COLORTRON

ANTENNA .. THE
TWIN NUVISTOR COLORTRON AMPLIFIER
Winegard's revolutionary new circuit, employ.
ing 2 nuvistors, enables the Colortron to over-
come the service problems and limitations of
other antenna amplifiers. Colortron will not
oscillate, overload or cross modulate because it
takes up to 400.000 microvolts of signal input.
This is 20 times better than any single transistor
amplifier.

The Colorton amplifier will deliver clean, clear,
color pictures or black and white, sharp and
bright without smear. It can be used with any
good TV ar.tenna but will deliver unsurpassed
reception wnen used with a Colortron antenna.

Nothing on the amplifier is exposed to the elc
ments-even the terminals are protected. A rub-
ber boot over the twin -lead keeps moisture out.
Colortron comes complete with an all AC power
supply with built-in 2 set coupler. Colortron
model AP -200N 300 ohm input and output
$39.95 list. Model AP -275 300 ohm input 75
ohm output $44.95 list.

of phase at some frequencies in the TV band-particularly
on the high band.
The Winegard Colortron excels, too, by having the best 300 -
ohm match in the industry-an average VSWR of better than
1.5 to 1 across both bands.
In addition to its performance superiority, the Winegard
Colortron has the finest quality construction and permanent
gold anodizing for weather protection. A personal examina-
tion of a Colortron tells this quality story far better than
words.
(The polar patterns and frequency response curves above
have been illustrated to give you a basis of comparison be-
tween Winegard's popular Colortron Mod. C-42 and a highly
advertised multiple driven element antenna which we have
tested (along with other models in this line.) Constant testing
of all new outdoor TV antennas proves to our satisfaction
that no other design equals or excels the Winegard Colortron
in quality or performance. We are so positive of this per-
formance superiority that we put a written guarantee on it.
For technical data sheets write today!

Nationally advertised month after month

There's an Extra Bonus of Quality and Performance in Every Winegard Product

COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA

Model C-44 -Gold Anodized Model C-43 Gold Anodized Model C-42 Gold Anodized Model C-41 Gold Anodized

$64.95 $51.90 $34.95 $24.95

ilinegard
ANTENNA SYSTEMS

3019-5 KIRKWOOD BURLINGTON IOWA

- - - for more details circle 63 on post card
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1963
Parts Show Preview

Latest Products Go On Display
Show Sponsors

For the 25th consecutive year the annual Electronik. Parts
Distributors Show will serve as the market place for manu-
facturers to show their wares to distributors from all parts of
the country. These distributors will carry product data from
approximately 300 exhibitors hack to their offices, informing
service technician customers of the latest components and
equipment.

The Parts Show will be held in Chicago's Conrad Hilton
Hotel. May 20-22. Registration is in advance of the Show,
and admission is by badge only, issued in the following cate-
gories:

Company Booth

ATR Electronics Inc _4210
Acoustic Research, Inc
Acoustone 4010
Action Systems Co 3516
Aerovox Corp 4109
Akro-Mils, Inc 3113
All Channel Products Corp 4218
Alliance Mfg. Co., Inc 4317
Alpha Wire Corp 3203
American Concertone
American Geloso Electronics
American Microphone Co 3324
American Radio Relay League
Amperex Electronic Corp 3117-19
Amperite Co., Inc 4316
Ampex Corp
Amphenol Distributor Div
AntennaCraft Co
Antenna Designs, Inc
Antenna Specialists Co 4605-07
Approved Products Mfg 4411
Arco Electronics Mfg 4404
Argos Products Co., Inc
Astatic Corp 4417-19
Atlas Sound Division 4220
Audio Devices, Inc 4025
Audiotex Mfg. Co

B & K Mfg. Co 3111
Ballonoff Metal Products 3411
Belden Mfg. Co 4201-03
Bell Sound Division
Beta Instruments
Birnbach Radio Co., Inc 4212
Blonder -Tongue 4115
Bogen -Communications Div
British Industries Corp
Bud Radio, Inc
Burgess Battery Co 4313-15
Bussmann Mfg. Division 4209

CBC Electronics Co
Cadre Industries Corp 3401
California Chassis Co 4002
Cannon Electric Co 3106
Centrelab 4004
Cesco, Inc 3511
Channel Master Corp
Cinch Mfg. Co
Clarostat Mfg. Co., Inc 4308
Clear Beam Antenna Corp 4309
Clegg Laboratories Div
Colman Electronic Products
Columbia Products Co 3513
Columbia Wire & Supply Co 4007
Consolidated Wire & Assoc'd 4104
Carl Cordover & Co 3509

LIST

Room

647A

Commercial Sound. High -Fidelity, Sales Reps, Government
Personnel. Advertising and Export Agency Personnel and
Electronic Parts Distributors.

The five trade associations sponsoring the non-profit opera-
tor of the Show, the Electronic Industry Show Corp., are:

Western Electronic Manufacturers Association (WEMA)
National Electronic Distributors Association (NEDA)
Association of Electronic Parts and Equipment Manufac-

turers, Inc. (EP&EM)
Producers of Associated Components for Electronics

(PACE).
Electronic Industries Association. (EIA)

OF EXHIBITORS

616A
521A

621/622

633A/634A
632/633
529
643/647

505A -507A

535A

557

600
604A

659A -661A
537A
560-561
652A

Company Booth Room
Cornell-Dubilier Elecs. Div
Cowan Publishing Corp 501

J. W. Davis & Co 3519
Delco Radio Division 3205
Allen B. DuMont Labs 3521
Duotone Co., Inc 614A/615A
Dynaco, Inc 612A

Eby Sales Co 4017
E. C. I. Electronic Communications 3316-18
Elco Sales Division
Electra Mfg. Co.
Electronic (EICO) 3009 553A
Electronic Periodicals, Inc 4421
Electronic Publishing Co 618-619
Electronic Technician 4307
Electro Products Laboratories 4008
Electrovert, Inc 533
Electro-Voice, Inc 617A/619A
Empire Scientific Corp 544A
Equipto 4413-15
Ercona Corp 517A
Eric Electronics Corp 3115
Erie Resistor Corp
Euphonics Corp 504A

Fanon Electronic Industries 500
Fasco Industries 623A
Federated Industries Inc 650A
Ferro Dynamics Corp 635A/636A
Fidelitone Microwave, Inc 4219
Finney Co 539/553
Fisher Radio Corp 637A

GC Electronics Co 4410-12
Gamber-Johnson, Inc 620A
General Dynamics/Electronics. 609A/611A
General Electric Co 4009-11
General Instrument Corp 4117
Globe Electronics 4604-06

616 Gramer-Halldorsor Elecs 4306
Grayhill, Inc 509
Greentree Electronics Corp 658A
Guardian Electric Mfg. Co 4314
Edward E. Gurian & Co 3116

513A H. I. S. Industries, Inc 3112
Hallicrafters Co
Hammarlund Mfg. Co
Hardwick, Hindle, Inc 4101

536 Harman-Kardon, Inc
611 Hickok Elec'I Instrument Co. 4214

Hi -Lo Mfg. Corp 3103
Hunter Tools 3501
Hurst Mfg. Corp 3120
Hy -Gain Antenna Products

605/607
547

560A/561A

545
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THE TUBES I USE ARE ALWAYS GI

TO SERVICE A CUSTOMEF'S SET

CAUSE
ACCENT ON VALUE MEANS TOME

C"Ildete this jingle with words that
tell what At;t:i-,,NT ttN VALUE
means to voti

-41

Enter General Electric's ONE -O -ONE Con-
test. 101 prizes given every month ... $10
to $100 with a Grand Prize of $500 in
cash. See your General Electric tube dis-
tributor for complete rules and official
entry blank.

Get this book FREE with the purchase of
G -E tubes. Here's 101 Tele-Clues to help
make TV repair easier and more profit-

able for you. Your General Electric tube
distributor will give it to you free in ap-
preciation of your purchase of G -E tubes
and electronic equipment. Enter the ONE -
0 -ONE Contest. Get 101 Tele-Clues. See
your General Electric Distributor today.

Progress /s Ovr Most importait Ptoduct

GENERAL ELECTRIC

MAY 1963

Another Accent on Value from G -E ELECTRONICS Distributors
- for more details circle 32 on post card
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ding" fuses or
itive instruments or deli -

'apparatus ; -or normal acting fuses for
rotection where circuit is not subject to

r in currents r sur, es.

Write for BUSS
Buletin SFB.

BUSSMANN MFG. DIVISIOiV, McGraw -Edison Co., St. Louis 7, Mo.

- for more details circle 21 on post card

Newcomb Audio Products Co 524A
New-Tronics Corp 665
North America Phillips Co 519/520A
Nortronics Co., Inc 626

Oak Manufacturing Co 3518 641A
Oaktron Industries, Inc
Ohmite Manufacturing Co 4105-07
Osborne Electronics Corp 3515
Oxford Components 654A

P & H Electronics, 504
Parker Metal Goods Co 4420
Perma-Power Company 4013 542A
Philco Corporation 3423
Philmore Manufacturing Co 513
Pickering & Company, Inc 509A
Pilot Radio Corporation 550A
Polytronics laboratories, Inc 3407-09
Potter & Brumfield 4111
Precision Apparatus Co 4018-20 668
Premier Metal Products Co 639/653
Pearce -Simpson 3312

Quam-Nichols Company 4602 613-614

RCA Electron Tube Division 4608-10 659-661
RMS Electronics, Inc 657
Racon Loudspeaker, Inc 4504
Radio -Electronics 4501 655
Radio & Television Weekly 612
Rauland-Borg Corp 532A/533A
Rauland Corporation 3114
Ray -O -Vac Company 3503-05
Raytheon Company 3221-23 3224
Recoton Corporation 4213
Reeves Soundcraft Corp 601
Rego Insulated Wire Corp 4305 636
Rek-O-Kut Company 551A
John F. Rider Publisher, Inc 4208
Robins Industries Corp 4318-20
Rockbar Corpoiation 557A
Rohn Manufacturing Co 4401-03 651/652

BUSS : the complete line of -Fuses
IE Manufacturing 4016
I. E. H. Mfg. Corp 502
ITT Distributor Prods. Div 4114-16
Injectorall Co 3403
International Electronics 4503
International Rectifier Corp 3213-15
International Resistance Co 4205-07

J -B -T Instruments, Inc 3104
JFD Electronics Corp 4005
Jackson Elec'I Instrument Co 3523
Jay Electronics Inc 534A
Jensen Instruments, Inc 512
Jensen Mfg. Co. 629A/631A
Jerrold Electronics Corp 4302
Jersey Specialty Co., Inc 610
E. F. Johnson Co 4509 522

Kester Solder Co. 4502
Kraeuter & Co., Inc 3415-17
Kurman Electric Co.

Langevin 546A
James B. Lansing Sound, Inc 624A
Lesa of America Corp 548A
Licon Division 4609
Littlefuse, Inc 4006
Lowell Mfg. Co 528A/530A
Luxo Lamp Corp 3118

Majestic International Sales 3527 643A/644A
Mallory Distributor Prods. Co 4012-14
Mellotone, Inc 4414
Mercury Electronics Corp 3304
Merit Coil & Transfer Corp 4120
Metal Works, Inc 520
Microtran Co., Inc 3219
Midwestern Instruments, Inc 657A
James Millen Mfg. Co., Inc 4215
J. W. Miller Co 4202
Minnesota Mining & Mfg. Co. 4505

uits where
harmless surges occur. These fuses prevent
needless outages by safely holding starting
currents or surges, - yet they provide safe,
positive protection against short-circuits or
continued overloads.

rite for BUSS
ulletin SFB.

Uis 7, Mo.
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signal or visual
indicating
fuses

n ng use
identification of a faulted circuit. There are
fuses that give a visual signal; fuses that
activate an alarm; - and fuses that give a
visual signal and activate an alarm.

BUSSMAN

Write for BUSS..
Bulletie SFB.

aw-Edison Co., St. Louis 7, MAl
- - - for more details circle 21 cn post card

Thordarson Meissner, Inc.
Trans -Aire Electronic
Triad Distributor Division
Trimm, Inc
Trio Mfg. Co

4103
3306
4022
4118
4024

Triplett Elec'l Instrument 4112
Triton Electronics, Inc 664A
Tru-Ohm Products Div 3101
Tung -Sol Electric Inc 4301-03
Turner Co 4217

Union Carbide Consumer Prods 4204-06
United Catalog Publishers.._ 4015 537
United Transfer Corp 3201
University Loudspeakers 605A -607A
Utah Electronics Corp 4211
Utica Communications Corp 3005

VM Corporation 4026-28
Vaco Products Co 4406-08
Vidaire Electronics Mfg 516
Video Industries Co 3525
Vocaline Co. of America, Inc 3302
Voycall Sales Division 626A

Wald, Inc 3419
Waldom Electronics, Inc 3211
Walsco Electronics 4405-07
Ward Leonard Electric Co 4119
Ward Products Corp 521
Waters Conley Co 639/640A
Webcor Sales Co 4310-12 536A
Webster Manufacturing 3413
Weller Electric Corp. 4311
Wen Products, Inc 4113
Westinghouse Electric Corp 637
Winegard Co 4322
Worner Electronic Devices 3108

X-acto Precision Tools 3322
Xcelite, Incorporated 4023

of unquesticned high quality
S & A Electronics 4019
Sampson Company 4409
Howard W. Sams & Co 4108-10
Sangamo Electric Co - 523
Saxton Products, Inc -- 602
Seco Electronics Inc 3110
Semitronics Corp 3121
Sencore, Inc 4506 64°
Sherwood Electronics Labs - 556A
Shure Brothers, Inc - 539A
Sigma Instruments, Inc - 546
Simpson Electric Co 4423 534
Herman H. Smith, Inc 3217 32' 8
Sola Electric 3303
Sonar Radio Corp 3009
Sonotone Corporation 4601-03
South River Metal Products 4216
Soundolier, Inc 3109
Spaulding Products Co 556
Spirling Products Co 4402
Sprague Products Company 3207-09 32 0
Staco, Inc 3005
Stancor Electronics, Inc 4221
Standard Kollsman Industries 4106
Matthew Stuart & Co., Inc - 655A/656A
Superex Electronics Corp - 515A
Switchcraft, Inc 4021
Sylvania Electric Products 3001-03 549

TV Development Corp 3308-10
Talk -A -Phone Company 512A
Tandberg of America, Inc 613A
Tape-Athon Corporation 621A -622A
Sarkes Tarzian, Inc 4416.18
Tech -Master Corp 602A
Technical Appliance Corp 4304
Tele-Norm Corporation 666
Telex, Incorporated 3102
Tenatronics Limited 526A
Tenna Corporation 505/507
Terado Corporation 4102
Texas Crystals Division 4507

Let BUSS Fuses
Help Protect Your

PROFITS

s lsyurais
sell or install BLSS , o
guarded against complaints, call-backs
and adjustments that might result from
faulty fuse3 and eat away your profit.

BUSSMANN MFG.

It is jus-. good business
II fuses t ay.

Write for BUSS
Bulletin SFB.

011111101001010/110
- - - for more details circle 21 on post card



1963 MANUFACTURERS DIRECTORY
An alphabetical listing of the names and addresses of manufacturers of re-
placement products, component parts, equipment instruments and materials

AC Electronics Div GMC1925 E Kenilworth
Milwaukee Wis

ATR Electronics 300 E 4th St St Paul Minn
ACDC Electronics 2979 Ontario St Burbank Calif
AGA Div Elastic Stop Nut 1027 Newark Ave

Elizabeth NJ
AIAG Metals Inc 9 Rockerfeller Plaza New York

NY
Accurate Instrument 911 Faile St New York 59 NY
Ace Eng's 8 Machine Tomlinson Rd Huntingdon

Valley Pa
Ace Lite Step 1706 S State St Chicago III
Acme Electric Corp 31 Water St Cuba NY
Acme Light Products Route 9W Congers NY
Acme Wire 1255 Dixwell Ave New Haven Conn
Acoustica Assoc 10400 Aviation Blvd Los Angeles

Calif
Acoustic Research 24 Thorndike St Cambridge Mass
Acro Products 369 Shirrs Lane Philadelphia Pa
Acromag Inc 22515 Telegraph Rd Detroit Mich
Action Systems 34 Cambridge St Meriden Conn
Adage Inc 292 Main St Cambridge Mass
Adams 8 Westlake 1025 N Michigan Ave Elkhart

Ind
ADC Inc 2833 13 Ave S Minneapolis Minn
Adler Electronics 1 Lefevre Lane New Rochelle NY
Admiral Corp 3800 W Cortland St Chicago III
Admiral Corp Accessories 8 Equip Div Blooming-

ton III
Advance Relay 2435 N Naomi St Burbank Calif
Advanced Acoustics 67 E Centre St Nutley NJ
Advanced Measurement Instruments 109 Dover St

Somerville Mass
Ad -Yu Electronics 249 Terhune Ave Passaic NJ
Aerogap Corp 1680 N Vine St Los Angeles
Aerolite Electronics 2207 Summit Ave Union City

NJ
Aeronautical Electronics PO Box 6527 Raleigh NC
Aerovox Corp 740 Belleville Ave New Bedford

Mass
Aerovox Corp Hi -O Div 1100 Chestnut St Burbank

Calif
Airborne Instruments Deer Park NY
Aircraft Radio Boonton NJ
Airflyte Electronics 535 Ave A Bayonne NJ
Air -Marine 369 Bayview Ave Amityville NY
Airtron Inc 1301 E Linden Ave Linden NJ
Akro-Mils 820 Market St Akron 0
Alco Electronic Prods 3 Wolcott Ave Lawrence

Mass
Alden Products 2158 N Main St Brockton Mass
Aldshir Mfg 111 Lake Tuckahoe NY
Alectric Mfg 7842 39 Ave Kenosha Wis
Alford Mfg 299 Atlantic Ave Boston Mass
All Channel Prods 47-39 49 St Woodside NY
Allegany Instrument 1091 Wills Mtn Cumberland

Md
Allen-Bradley 136 W Greenfield Ave Milwaukee

Wis
Alliance Mfg Co Alliance 0
Allied Control 2 East End Ave New York NY
Allied Radio 100 N Western Ave Chicago III
Allison Electronics 2545 Diversified Way Orlando

Fla
Alnor Instrument 418 N LaSalle St Chicago IIIAlong. Prods 163 W 23 St New York NY
Alpha Metals 56 Water St Jersey City NJ
Alpha Wire Corp 200 Varick St New York NY
Alprodco Inc 540 Weakley Ave Memphis Tenn
Altec-Lansing 1515 S Manchester Anaheim Calif
Amoco Div Antennavision PO Box 11326 Phoenix

Ariz
Amish, Electronics 60 E 42 St New York NY
American Concertone 9449 W Jefferson Blvd

Culver City Calif
American Cystoscope 8 Pelham Pkwy Pelham

Manor NY
American Electrical Heater 6110 Cass Ave De-troit
American Electronics 1725 W 6 St Los Angeles
American Elite 48-50 34 St Long Island City NY
American Geloso Electronics 251 4 Ave NewYork NY
American Instrument 8030 Georgia Ave SilverSpring Md
American Microphone 400 S Wyman St Rockford

III
American Optical Instrument Box A Buffalo NY
American Pamcor 181 Hillcrest Ave Havertown Pa
American Rectifier 95 Lafayette St New York NY
American Relays 39 lispenard St New York NY
American Scientific Devel PO Box 109 Redlands

Calif
American Standard TV Tube 94-50 158 St Jamaica

NY
American Super -Temperature Wires 32 W Canal

St Winooski Vt
American Telephone 8 Telegraph 195 BdwyNew York NY
American Time Prods 580 5 Ave New York NY
Ammon Instruments 345 Kelley St Manchester NH
Amp Inc 3822 Eisenhower Blvd Harrisburg Pa
Amperex Electric 230 Duffy Ave Hicksville NY

Amperite Corp 561 Bdwy New York NY
Ampex Corp Box 5000 Redwood City Calif
Ampex Audio Sub Ampex 1030 Kifer Rd Sunny-

vale Calif
Ampex Computer Prods Tape Unit Div PO Box

329 Culver City Calif
Ampex Magnetic Tape Prods PO Box 190 Opelika

Ala
Amphenol-Borg Electronics 2801 5 25 Ave Broad -

View III
Amplifier Corp of America 398 Bdwy New York

NY
Amplitel Inc 342 W 40 St New York NY
Amprobe Instrument 630 Merrick Rd Lynbrook NY
Analab Instrument 30 Canfield Rd Cedar Grove NJ
Anchor Prods 4847 W Bryn Mawr Chicago III
Anchor Wire 183-16 Jamaica Ave Jamaica NY
Andrea Radio 27.01 Bridge Plaza N Long Island

City NY
Andrew Corp PO Box 807 Chicago III
Anko Mfg 5025 N 124 St Milwaukee Wis
Antenna Designs Box 110 Burlington Iowa
Antenna Products Box 110 Mineral Wells Tex
Antenna Specialists 12435 Euclid Ave Cleveland 0
Anton Electronic Labs 1226 Flushing Ave Brook

lyn NY
Antronic Corp 2712 W Montrose Ave Chicago III
Apex Wire 8 Cable 237 37 St Brooklyn NY
Apparatus Development 115 Main St Wethersfield

Conn
Applied Electronics 213 E Grand Ave South San

Francisco Calif
Arco Electronics Community Drive Great Neck NY
Arcturus Electronics 420 Kearny Ave Kearny NJ
Argos Products 301 Main St Genoa III
Arkay 88.06 Van Wyck Expressway Richmond

Hill LI NY
Ark -Les Switch 51 Water St Watertown Mass
Armco Steel Corp 703 Curtis St Middletown 0
Armour Electronics 4201 Redwood Ave Los

Angeles
Arnhold Ceramics 1 E 57 St New York NY
Arnhold Magnetics 6050 W Jefferson Blvd Los

Angeles
Arnold Eng'g Marengo III
Arnoux Corp 11924 W Washington Blvd Los

Angeles
Arrow Electronics 525 Jericho Tpk Mineola LI NY
Arrow Fastener Co 1 Junius St Brooklyn NY
Arrow -Hart 8 Hegeman 103 Hawthorne St. Hart-

ford Conn
Artisan Organs (see Electronic Organ Arts)
Arvin Industries Columbus 0
Assembly Prods 75 Wilson Mills Rd Chesterland 0
Associated Eng'g 65 Kent St Brookline Mass
Associated R h 3777 W Belmont Ave Chicago
Astatic Corp Jackson 8 Harbor Sts Conneaut 0
Astron Corp 255 Grant Ave East Newark NJ
Atkins Technical Inc 1276 W 3 St Cleveland 0
Atlas Sound 1449 39 St Brooklyn NY
Atohm Electronics 7648 San Fernando Sun Valley

Calif
ATR Electronics 300 E 4 St St Paul Minn
Audax Inc 109-01 37 Ave Corona NY
Audel Co Theodore 49 W 23 St New York NY
Audio Devel 2833 13 Ave Minneapolis Minn
Audio Devices 444 Madison Ave New York NY
Audio Devices Rectifier Div 620 E Dyer 2c1

Santa Ana Calif
Audio Dynamics 1677 Cody Ave Ridgewood NJ
Audio Empire Div Dyna Empire 1075 Stewart

Ave Garden City NY
Audiogersh Corp 514 Bdwy New York NY
Audio -Master Corp 17 E 45 St New York NY
Audiotex Mfg 400 S Wyman St Rockford III
Autocrat Electronics 5024 Elm St Skokie III
Automatic Controls Div General Controls Co

8080 McCormick Blvd Skokie III
Automatic Electric Co Northlake III
Automatic Switch Co Florham Park NJ
Automatic Timing 8 Controls King of Prussia Pa
Automation Devel 11824 Jefferson Blvd Culver

City Calif
Autotronics Inc Bos 208 Florissant Mo
Avnet Corp 70 State St Westbury LI NY
Avtron Mfg 10409 Meech Ave Cleveland 0

B

BILF Instruments 3644 N Lawrence St Philadelphia
Pa

1148K Instruments (Bruel 8 Kjaer) 3006 W 136
St Cleveland 0

B8K Mfg Co 1801 W Belle Plaine Chicago III
B8M Electronics 2516 Dodge Ave Ft Wayne Ind
BSR ,Birmingham Sound Reproducers) Ltd College

Point LI NY
Babcock Relays 1640 Monrovia Ave Costa Mesa

Calif
Bache 8 Co Semon 636 Greenwich New York NY
Bailey Meter Co 29801 Euclid Ave Wickliffe 0

Baird Atomic 33 University Rd Cambridge Mass
Baldwin -Lima -Hamilton 42 4 Ave Waltham Mass
Ballantine Labs Boonton NJ
Barber -Colman Co Rockford III
Barker Prods River St West Bridgewater Mass
Barker Sales 339 S Broad Ave Ridgefield NJ
Barker 8 Williamson Bristol Pa
Barnes Devel 213 W Baltimore Ave Lansdowne Pa
Barry Controls 700 Pleasant St Watertown Mass
Barry Electronics 512 Bdwy New York NY
Baumker Mfg 3828 Summit St Toledo 0
Bead Chain Mfg 215 Mountain Grove Bridgeport

Conn
Beattie -Coleman 1000 N Olive Anaheim Calif
Beauchaine 8 Sons Lakeport NH
Beaver Labs 469 Jericho Tpk Mineola NY
Becker Electronics 1091 Rockaway Valley Stream

NY
Beckman Instruments Berkeley Div 220 Wright

Ave Richmond Calif
Beckman Instruments Helipot Div 2500 Fullerton

Rd Fullerton Calif
Beech Mfg 2000 5 Santa Fe Compton Calif
Behlman Eng'g 2900 Winona Ave Burbank Calif
Bel Canto Stereophonic Recordings 1977 McAllister

Ave Columbus 0
Belden Mfg 415 5 Kilpatrick Chicago III
Bell Inc FW 1356 Norton Ave Columbus 0
Bell 8 Howell 7100 McCormick Rd Chicago III
Bell Sound Systems 6325 Huntley Rd Columbus 0
Bell Telephone Labs 463 West St New York NY
Belock Instrument 111-01 14 Ave College Point NY
Benco TV Assoc 27 Taber Rd Rexdale Ont Canada
Bendix Corp Computer Div 5630 Arbor Vitae Los

Angeles Calif
Bendix Eclipse Pioneer Div Teterboro NJ
Bendix Industrial Controls 21820 Wyoming Ave

Detroit Mich
Bendix Pacific Div 11600 Sherman Way North

Hollywood Calif
Bendix Radio Div Industrial Electronic Prods

Baltimore 4 Md
Bendix Scintilla Div Delaware Ave Sidney NY
Bendix Semiconductor Prods Long Branch NJ
Bendix Special Prods Tube Div Eatontown NJ
Benjamin Electronic Sound 97-03 43 Ave Corona

NY
Berlant Automonitor Corp 8525 Steller Dr Culver

City Calif
Berns Mfg 9853 Chalmers Detroit Mich
Beryllium Corp PO Box 1462 Reading Pa
Best Tube Co 11705 Livernoys Detroit Mich
Biddle Co James G 1316 Arch St Philadelphia Pa
Bird Electronic 303 Aurora Solon 0
Birnbach Radio 145 Hudson New York NY
Bliley Electric Union Station Bldg Erie Pa
Blonder -Tongue Labs 9 Ailing St Newark NJ
Boehme Inc HO 915 Bdwy New York NY
Boetsch Bros (BIRCH) 115 Cedar St New Rochelle

NY
Bogen -Presto PO Box 500 Paramus NJ
Bogue Electric 52 Iowa Ave Paterson NJ
Bomac Labs Salem Rd Beverly Mass
Boonton Electronics 738 Speedwell Ave Morris

Plains NJ
Boonton Radio Boonton NJ
Boro Electronics 69.18 Roosevelt Ave New York

NY
Bosch Corp Robert 40-25 Crescent St Long Island

City NY
Bourns Labs Box 2112 Riverside Calif
Bowmar Instrument 8000 Bluffton Rd Ft Wayne

Ind
Bozak Co RT Box 1166 Darien Conn
Brach Mfg 200 Central Ave Newark NJ
Bradley Semiconductor 275 Welton St Hamden

Conn
Brand Products 39 W 55 St New York NY
Branson Ultrasonics 40 Brown House Rd Stamford

Conn
Brayshaw Electronics Olivia St McKees Rocks Pa
Bridgeport Brass 30 Grand St Bridgeport Conn
Bright Star Industries 600 Getty Ave Clifton NJ
Bristol Co PO Box 1790 Waterbury Conn
British Electronic Sales Box 132 Oakland Gardens

Sta Flushing NY
British Industries 80 Shore Rd Fort Washington NY
Brooks Radio 8 TV 84 Vesey St New York NY
Browning Labs 100 Union Ave Laconia NH
Bruno Tools 9330 Santa Monica Blvd Beverly

Hills Calif
Brush Instruments 37 St 8 Perkins Cleveland 0
Buchanan Electrical Prods 225 Route 22 Hillside NJ
Bud Radio 2118 E 55 St Cleveland 0
Budelman Electronics 375 Fairfield Stamford Conn
Buggie Inc HH Route 795 8 Lemoyne Toledo 0
Bulldog Electric Prods 7610 Joseph Campeau

Ave Detroit Mich
Bulova Watch Electronics Div 40-01 61 St Wood-

side NY
Burgess Battery Exchange St Freeport III
Burndy Eng'g Norwalk Conn
Burnell 8 Co Pelham NY
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"At least ten people a week tell us they found us through
the Yellow Pages!" says Dale Sanford, proprietor, Dale
Sanford Television Service, Berkeley, Calif. "And I find that
the detailed listing of all our repair services in our Yellow
Pages display ads is what pulls in most of our new customers.
About 95 per cent of our service calls are by telephone. The
effectiveness of our Yellow Pages program is great. It's good
to know that he directory is doing such a fine selling job in
thousz nds of homes!"/t4\

Display ad shown reduced) runs under TELEVISION
REPAIRING. Call your Yellaw Pages man
to plan you' program. Find him in the Yellow Pages
under. ADVERTISING - DIRECTORY & GUIDE

.2tetrii FOR FAST

TV SERVICE
 SOLIS. CALLS  .AMP. 41S  OrSOM,AS

EXPERT
REPAID S ON
COLOR OR

BLACK L WHITE

.011,
S..pit - .1.w.

1 MON1111 TO NAV ON APPIPOVil Of (Roll 01 Ulf f001 111111.110(1110

14,
Y ANIA

r AN:   s  ,ISCAS

DALE SANFORD TV
1405 CROW STREET LA 5-8833 1111111ELEY
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Burroughs Corp Electronic Tube Div PO Box 1226
Plainfield NJ

Burroughs Corp 6072 2 Ave Detroit Mich
Burroughs Corp Burroughs Dr Radnor Pa
Burton Rogers Corp 42 Carlton St Cambridge Mass
Bussrnann Mfg 2538 W University St St Louis Mo

C

C -B -C Electronics 2601 N Howard St Philadelphia
Pa

CBS Labs Military & Industrial Systems Stamford
Conn

C&H Sales 2176 E Colorado St Pasadena Calif
CJS Electronics 745 W Wilkes-Barre St Easton Pa
CP Electronics Columbus Ind
Cabinart Inc 35 Geyer St Haledon NJ
Cadre Industries Box 150 Endicott NY
Calbest Electronics 4801 Exposition Bldg Los

Angeles Calif
Calcon Inc 100 Oakland Ave Washington Pa
Calibration Standards 1025 Westminster Ave

Alhambra Calif
Calif Technical Industries 1421 Old County Rd

Belmont Calif

Call Boy Systems 1605 Eastern SE Grand Rapids
Mich

Calvideo Tube 18601 5 Santa Fe Ave Compton
Calif

Cambridge Electronics 294 Centre St Newton Mass
Cambridge Thermionic 445 Concord Ave Cam-

bridge Mass
Campro Prods 3131 Alliance Rd NE Canton 0
Cannon Electric 3208 Humbolt St Los Angeles Calif
Capcon Inc 61 Stanton St New York NY
Capehart Corp 87-46 123 St Richmond Hill NY
Capitol Records 1750 N Vine St Hollywood Calif
Capkit Intl 816 W Olympic Blvd Los Angeles Calif
Capps & Co FL 20 Addison PI Valley Stream NY
Carter Motor 2711 W George Chicago III
Castle TV Tuner Service 5710 N Western Ave

Chicago
Cayo TV Eng'g 1940 Michigan Hwy 139 Benton

Harbor Mich
Centimeg Electronics 312 E Imperial Hwy El

Segundo Calif
Centralab 900 E Keefe Ave Milwaukee Wis
Central Electronics 1247 W Belmont Ave Chicago
Century Electronics & Instruments PO Box 6216

Pine St Sta Tulsa Okla
Cetron Electronic 715 Hamilton St Geneva III
Champion De Arment Tool S Main St Meadville Pa

look what happens when you

buy a
dozen
vu-brites...

You get the spin cast You get twelve
fish lures free . . . happy customers . . .

beautifully finished, live -action because 12 CRT's will be given an extra lease
lures practically guarantee to bring on life, 12 households will enjoy TV more,
in the "big ones!" Yours free with thanks to the brighter picture you (and
the purchase of 12 Vu-Brites. Perma-Power's Vu-Brite) have provided.

17040,TOURA,
COMPANY

3104E N. ELSTON AVENUE
CHICAGO 18, ILLINOIS

what a deal!
For a limited time, Perma-Power is offering
you this wonderful gift absolutely free with
the purchase of 12 Vu-Brites at the regular
price. Vu-Brites are the Briteners that really
do a job-on parallel or series sets (Model C401
for parallel; Model C402 for series). They come
colorfully packaged in individual boxes ... and
are priced at $9.95 the dozen, net.

Hurry-this special gift offer will end when current stocks are gone.
Call your distributor today.

- - for more details circle 44 on post card
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Channel Master Corp Ellenville NY
Charles Eng'g 6053 Melrose Los Angeles Calif
Chatham Electronics Div TungSol Electric 1

Summer Ave Newark NJ
Chemical Electronic Eng'g Jackson & Ravine Dr

Matawan NJ
Chemtronics Inc 870 E 52 St Brooklyn NY
Chester Cable Corp Chester NY
Chicago Condenser 3255 Armitage Ave Chicago
Chicago Miniature Lamp 1500 N Ogden Ave

Chicago
Chicago Telephone Supply 1142 W Beardsley Ave

Elkhart Ind
Chicopee Mills Lumite Div 47 Worth St New

York NY
Ch Electric 3410 W 67 St Los Angeles Calif
Cinch Jones Div Cinch Mfg 1026 S Homan Ave

Chicago III
Cine-Sonic Sound Inc 485 -8th Ave New York NY
Circo Ultrasonic 51 Terminal Ave Clark NJ
Circon Component Corp Santa Barbara Municipal

Airport Goleta Calif
Circuit Mfg 926 Shadeland Ave Drexel Hill Pa
Circuit Structures Lab PO Box 36 Laguna Beach

Calif
Cisin Co Harry G Amagansett NY
Clairex Corp 19 W 26 St New York NY
Clairton Mfg Box 171 Orange NJ
Clare Co CP 3101 Pratt Blvd Chicago III
Clarostat Mfg Dover NH
Clearbeam Antenna 21341 Roscoe Blvd Canoga

Park Calif
Clegg Inc Box 641 Morristown NJ
Cletron Inc 1974 E 61 St Cleveland 0
Cleveland Electronics 1974 E 61 St Cleveland 0
Cleveland Graphite Bronx 17000 St Clair Ave

Cleveland 0
Cleveland Institute of Electronics 1776 E 17 St

Cleveland 0
Cleveland Instrument 6220 E Schaaf Rd Cleveland

0
Clevite Electronic Components 232 Forbes Rd

Bedford 0
Clevite Transistor Prods 241 Crescent St Waltham

Mass
Clough-Brengle 6014 N Bdwy Chicago III
Cohu Electronics Massa Div 5725 Kearny Villa

Rd San Diego Calif
Coleman Cable & Wire 1900 N River Rd River

Grove III
Coleman Electronics 133 E 162 St Gardena Calif
Collins Radio Western Div 2700 W Olive Ave

Burbank Calif
Collins Radio 855 35 St NE Cedar Rapids Iowa
Collins Radio PO Box 1891 Dallas Texas
Colman Tool & Electric Products PO Box 2965

Amarillo Texas
Colorgrams Inc 58 Old Stewart Ave New Hyde

Park LI NY
Columbia Electric 4511 Hamilton Ave Cleveland 0
Columbia Products 6625 Shakespeare Rd Columbia

SC
Columbia Wire & Supply 2850 Irving Park Rd

Chicago III
Columbus Electronics 1010 Saw Mill River Rd

Yonkers NY
Communication Measurements Labs 350 Leland

Ave Plainfield NJ
Communication Prods State Hwy 79 Marlboro NJ
Communication Eng'g Book Co Monterey Mass
Communications Co 300 Greco Ave Coral Gables

Miami Fla
Compometer Corp 5600 W Jarvis Chicago Ill
Components Corp 106 Main St Denville NJ
Components Inc 14621 Arminta St Van Nuys Calif
Components Specialists Kees Place Merrick LI NY
Computer Measurements 12970 Bradley Sylmar

CahfComputer Systems Culver Rd Monmouth Junction
NJ

Computronics 5310 E Pacific PI Denver Colo
Conant Labs Box 3997 Bethany Station Lincoln

Neb
Conar Instrument 3939 Wisconsin Ave Washington

DC
Conn Hard Rubber 407 East St New Haven Conn
Connector Corp 6025 N Keystone Ave Chicago III
Conrac Inc 19217 E Foothill Blvd Glendora Calif
Consolidated Electro-Dynamics 300 N Sierra Madre

Villa Pasadena Calif
Consolidated Wire 8 Assoc 1635 5 Clinton St

Chicago III
Continenta Carbon 5221 Greene St Philadelphia Pa
Continenta Connector 34.63 56 St Woodside NY
Continenta Diamond Fibre Newark Del
Continenta Electronics 2724 Leonis Los Angeles
Continenta Electronics 19 W Allegheny St Phila

delphia Pa
Continenta Electronics & Sound 6151 Dayton

Library Rd Dayton 0
Continenta Mfg 1612 California St Omaha Neb
Continenta -Wirt Electronics 5221 Greene St Phila-

delphia Pa
Control Da a Corp 501 Park Ave Minneapolis Minn
Control Electronics 10 Stepar PI Huntington Sta NY
Controls Switch Div Controls Co of America

4218 W Lake St Chicago III
Cook Electric 2700 Southport Chicago III
Cornell-Dubilier Electronics 50 Paris St Newark NJ
Corning Glass Electronic Components Bradford Pa
Cornish Wire 50 Church St New York NY
Corvair Electronics, 215 Park Ave S NY 3 NY
Cox & Co 115 E 23 St New York NY
Cramer Div Giannini Controls Centerbrook Conn
Crates Mfg 1600 Rollins Rd Burlingame Calif
Crescent Eng'g 5440 N Peck Rd El Monte Calif
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Original

Designers
Choose Tubes from Complete Stocks at Local RCA Distributor

C,1

Just call. And watch your RCA Industrial
Tube Distributor perform on any of your
OEM or replacement needs for RCA tubes.
He carries large inventories. Latest tube
types available immediately can help you
meet emergency lab requirements, help
keep your production schedules rolling.

He can also provide practical applica-
tion data. When you need it, just ask him.

So. Get to know your local RCA Indus-
trial Tube Distributor...for priority service
on quality RCA tubes for color TV, black -
and -white TV, AM -FM radio, Hi-Fi, Phono-
graphs, and industrial and communica-
tions equipment of every description.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

The Most Trusted Name in Electronics

For name and address of your local distributor write or call your nearest RCA Distributor Products Sales Office-New York, N. Y.: 36 W. 49th St., MUrray Hill 9-7200, Needham
Heights 94, Mass.: 80 "A" St., HIlIcrest 4-8480, Washington 7, D. C.: 1725 "K" St . S.W.. FEderal 7-8500. Atlanta, Ga.: 134 Peachtree St., N.W.. JAckson 4-7703; Cleveland,
Ohio: 1621 Euclid Ave., CHerry 1-3450, Chicago, Ill.: Merchandise Mar:, 467-5900; Dallas 7, Texas: 7901 Carpenter Freeway. MElrose 1-3050, K City 14, Mo.:
7711 State Line. EMerson 1.6462; Los Angeles 22. Cal.: 6801 E. Washington Blvd., RAymond 3-8361.
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Crest Labs 145 E Mineola Ave Valley Stream NY
Crest Transformer 1834 W North Ave Chicago III
Crosby Electronics 135 Eileen Way Syosset NY
Crown Controls 40 5 Wash St New Bremen 0
Crown Intl Box 261 Elkhart Ind
Cubic Corp 5575 Kearney Villa Rd Kearney Mesa

Calif
Cummins Portable Tool 5055 Lydell Ave Mil.

waukee Wis
Cunningham Son 8 Co James 33 Litchfield St

Rochester NY
Curtiss Wright Electronics Div 35 Market St

East Paterson NJ
Curtiss Wright Princeton Div PO Box 110 Princeton

NJ
Cush Craft 621 Hayward St Manchester NH
Customline Electric Tools Inc 1200 E State Geneva

lil
Cutler -Hammer 436 N 12 St Milwaukee Wis

D

Dage Div Thompson Ramo Wooldridge Michigan
City Ind

Dale Electronics 1378 28 Ave Columbus Neb
Dart Electronic 6409 New Utrecht Ave Brooklyn

NY

Daven Co Livingston NJ
Davenport Mfg 2530 N Elston Ave Chicago 47 III
Davis Instruments 45 Halleck St Newark NJ
Daystrom Inc Archbald Pa
Daystrom-Wiancko 255 N Halstead Pasadena Calif
Dearborn Electronic PO Box 3431 Orlando Fla
Decibel Products 3184 Quebec St Dallas Texas
Dejur-Amsco 45-01 Northern Blvd Long Islard

City NY
Del Electronics 521 Homestead Ave Mt Vernon NY
Delco Radio Div GMC Kokomo Ind
Delmonico Intl 120-20 Roosevelt Corona NY
DeMornay-Bonardi 780 S Arroyo Pkwy Pasadena

Calif
DeRo Electronics 134 Nassau Rd Roosevelt LI NY
Designers for Industry 4241 Fuiton Pkwy Clev9-

land 0
Deutschman Corp Providence Hwy Norwood Mais
DeVar Systems 494 Glenbrook Rd Glengrook Corn
DeWald Radio 35-15 37 Ave Long Island City NY
Dexter Chemicals 845 Edgewater Rd Bronx NY
Dialight Corp 60 Stewart Ave Brooklyn NY
Diamond Electronics PO Box 415 Lancaster 0
Diamond Tool 4602 Grand Ave W Duluth Minn
Dictograph Prods 95-25 149 St Jamaica LI NY
Diebel Die 8 Mfg 6505 Oakton St Morton Grove

III
Digital Equipment Maynard Mass

OUTSTANDING WHERE TOP
PERFORMANCE IS REQUIRED.
FIRST CHOICE BY INDUSTRY
FOR FASTER SOLDERING!

is

1214-.)
. 'AMIN
AIM=

KESTE Et"
SOLDER

---

RESIN-CORE SOLDER FOR ELECTRICAL REPAIR!

...and by all means be sure it is

KESTER "44" RESIN -CORE

SOLDER

it is
important that
you use...

The finest flux -core solder ever developed for all electronic, TV and
radio manufacturing and repair, Kester's "44" features an amazing,
fast -acting, instant -wetting flux that (1) makes soldering faster than
ever before, and (2) provides a stronger, longer -lasting bond. Kester
"44" flux is 100% non -corrosive and electrically non-conductive. In
countless millions of soldered connections, there's not one example
of corrosion or electrical leakage. Kester "44" Resin Core Solder is
available in most alloys and in diameters ranging from .007" to .250".
Particularly popular are the 40/60, 50/50, 60/40 and 63/37 alloys, in wire
diameters of 1 /32" (.031"), 1/16" (.062"), and 3/32" (.093"); furnished in
one, five and twenty -pound spools, depending upon diameters.

Order from your distributor ... and always specify Kester Solder ...
in all ways the quality solder.

KESTER SOLDER
KESTER SOLDER COMPANY

4238 Wrightwood Avenue Chicago 39, lllinois
Newark 5, New Jersey Anaheim, California Brantford, Ontario, Canada

Over 64 years manufacturing quality solders and fluxes
- - - for more details circle 37 on post card

Digital Instruments 5115 Via Corona Los Angeles
Digital Servo 13425 Wyandotte N Hollywood Calif
Diversa Electronics 5114 W Jefferson Dallas Tex
DMeter Mfg 22.24 Larkin Plaza Yonkers NY
Don Bosco Electronics Little Rd Hanover NJ
Don -Ell Corp 1039 Custer Dr Toledo 0
Donner Scientific 888 Galinco Concord Calif
Dorsal Electronics 1412 Bdwy New York NY
Dorsett Electronics 15936 W 6 Ave Golden Colo
Doss Electronic 820 Baltimore Kansas City Mo
Dow -Key PO Box 711 Thief River Falls Minn
Drake Co RL 18 E Central Miamisburg 0
Drake Mfg 4626 N Olcott Chicago III
Dremel Mfg 2300 18 St Racine Wis
Dressen-Barnes 250 N Vinedo Ave Pasadena Calif
Dresser Electronics HST Div Garland Tex
Dresser Electronics SIE Div 10201 Westheimer Rd

Houston Tex
Dubbings Sales 226 Franklin Ave Hewlett LI NY
DuK ane Corp St Charles III
Du Mont Labs Allen B 750 Bloomfield Ave Clifton

NY
Du Pont de Nemours Mylar Dept Wilmington

Del
Du Pont de Nemours Silicon Div Wilmington Del
Duncan Electronics 2865 Fairview Rd Costa Mesa

Calif
Duotone Co Locust St Keyport NJ
Durant Mfg 1929 N Buffum St Milwaukee Wis
Dutch Brand Div Johns -Manville 78 S Woodlawn

Ave Chicago III
Mitre* Industries 373 Park Ave S New York NY
Dymec Div Hewlett-Packard 395 Page Mill Rd

Palo Alto Calif
Dymo Industries 2725 10 St Berkeley Calif
Dynaco Inc 3912 Powelton Ave Philadelphia Pa
Dyna-Empire 1075 Stewart Ave Garden City LI NY
Dynage Inc 390 Capitol Ave Hartford Conn
Dynamu Magnetronics 21 N 3 St Minneapolis Minn
Dynasonics 200 Michael Dr Syosset LI NY
Dynatron Labs 71 Glenn Dr Camarillo Calif

E

ECI Electronic Communications 325 N Macquesten
Pkwy Mt Vernon NY

ELF Inc PO Box 302 Florissant Mo
ELPA Industries Ortofon Div New Hyde Park III
E -Z Hook Products 1536 Woodburn Ave Covington

Ky
EZ Way Towers PO Box 5767 Tampa Fla
Eagle Electric 23-10 Bridge Plaza South Long

Island City NY
Eagle Signal Co Moline III
Eastern Jewel 137-21 70 Ave Flushing NY
Easy -Up Tower 908 State St Racine Wis
Ebert Electronics 212-16 Jamaica Ave Queens

Village NY
Eby Sales 148-05 Archer Ave Jamaica LI NY
Edcliff Instruments 1711 5 Mountain Ave Monrovia

Calif
Edmund Scientific Barrington NJ
Efcon Inc Patterson PI Roosevelt Field Garden

City LI NY
Eitel-McCullough 301 Industrial Way San Carlos

C CorpCalifElco M St below Erie Philadelphia Pa
Eldon Industries 1010 E 62 St Los Angeles Calif
Electra Mfg 4051 Bdwy Kansas City Mo
Electric Auto Lite 3529 24 St Port Huron Mich
Electric Regulator Pearl St Norwalk Conn
Electric Soldering Iron 3852 W Elm St Deep River

Electric Specialty 211 South St Stamford Conn
Electric Stop Nut 1027 Newark Ave Elizabeth NJ
Electric Storage Battery PO Box 6266 Cleveland 0
Electro Acoustic Prods 2135 Bunter Rd Ft Wayne

Ind
Electrocraft Co 400 S Wyman St Rockford III
Electro-Impulse Lab 208 River St Red Bank NJ
Electro Instruments 8611 Balboa Ave San Diego

EleCactrloifmatic Industries Hollywood Fla
Electro-Mechanical Instrument Chestnut IL 8 St

Perkasie Pa
Electro-Mechanical Research PO Box 3041 Sarasota

Fla
Electron Enterprises 6917 Stanley Ave Berwyn III
Electronic Applications 194 Richmond Hill Ave

Stamford Conn
Electronic Associates Long Branch NJ
Electronic Chemical 813 Cornmunipaw Jersey City

NJ
Electronic Development Assoc 126 E 46 St New

York 17 NY
Electronic Development Corp 423 Bdwy Boston

Mass
Electronic Devices 50 Webster Ave New Rochelle

NY
Electronic Hdqrs 310 Willow St Austin Texas
Electronic Instrument Co (EICO) 33.00 Northern

Blvd Long Island City NY
Electronic Market 3750 E 10 Ct Hileah Fla
Electronic Measurements Lewis St tL Maple Ave

Eatontown NJ
Electronic Measurements 625 Bdwy New York NY
Electronic Metals 60 Arsenal St Watertown Mass
Electronic Organ Arts 4949 York Blvd Los Angeles
Electronic Prods Div Victoreen Instrument 111 E

3 St Mt Vernon NY
Electronic Prods 4642 Belair Rd Baltimore Md
Electronic Prods sub Futura Mfg 4251 Forest Park

St Louis Mo

c
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f MALLORY
Tips for Technicians

Mallory Distributor Products Company
P. 0. Box 1558, Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Why some filter capacitors develop hum ...
and some don't

Aluminum electrolytic capaci-
tors are widely used as filters in
DC Power Supplies. This is be-
cause of their large capacitance
in relatively small size. All in
all, they do an efficient job of
reducing ripple (hum) to ac-
ceptable levels.

However, all electrolytic capacitors are
not alike. This is often why some types

seem to allow hum to rise to objectionable levels more
quickly than do others. In order to understand why, we
must investigate actual construction methods.
As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi -liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi -liquid cathode to a
terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a "polar-
ized" electrolytic capacitor.)

When high ripple currents are applied to polarized electro-
lytics, a thin oxide film forms on the so-called "cathode".
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.

This action is especially noticeable in electrolytics which use
plain foil as the "cathode". This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the "cathode" on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are main-
tained at very low levels for very long time periods.
Of course etched "cathodes" cost a lot more to make. But
you get them from Mallory at no extra cost. There's much
more to the Mallory capacitor story, but we'll leave that
to another TIP.
Meanwhile, see your local Franchised Mallory Distributor
for capacitors, resistors, controls, switches, semiconductors,
and batteries. In fact, he's the man to see for all of your
electronic component requirements.

- - cor more details circle 38 on post card
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Electronic Prods 185 Cambridge St Burlington Mass
Electronic Products Labs 6125 Howard St Chicago

III
Electronic Publishing 135 N Jefferson Chicago III
Electronic Research Assoc 67 Factory PI Cedar

Grove NJ
Electronic Specialties 52 Chandler Worcester Mass
Electronic Technican Ojibway Bldg Duluth Minn
Electronic Transmission Corp 103 E Hawthorne Ave

Valley Stream NY
Electronic Transistors 9226 Hudson Blvd N Bergen

NJ
Electronic Tube 1200 E Mermaid Lane Philadelphia

Pa
Electronic Utilities 2244 S Western Ave Chicago

III
Electronic Ventures 472 Kuehnis Dr Campbell Calif
Electronics Missiles 8 Communications 262 E

3 St Mt Vernon NY
Electrons Inc 127 Sussex Newark NJ
Electro Products Labs 4501 Ravenswood Chicago

111

Electro Products Inc 6125 W Howard St Niles III
Electro-Scientific Industries 7524 5 W Macadam

Ave Portland Ore
Electro-Seal Corp 938 North Ave Des Plaines III
Electrosolids Corp 12740 San Fernando Rd N

Sylmar Calif

Electro-Sonic Labs 627 Bdwy New York NY
Electro Switch Osterville Mass
Electro-Tec Corp 10 Romanian Ave South Hacken-

sack NJ
Electrovert Inc 124 E 40 St New York NY
Electro-Voice Inc Buchanan Mich
Electrovox Co 60 Franklin St East Orange NJ
Elgin Advance Relays 2435 W Naomi St Burbank

Calif
Elgin Intl 1410 Bdwy New York NY
Eltec Labs Middletown Conn
Emerson Electric 8100 Florissant Ave St Louis Mo
Emerson Radio 8 Phono 14 8 Coles Jersey City NJ
Emmet Plastics 68 Vine St Everett Mass
Empire Scientific 1075 Stewart Ave Garden City

LI NY
Empire Services RD 3 Skaneateles NY
Engelhard Industries 113 Astor St Newark NJ
Engineered Electronics 1551 E Chestnut Ave

Santa Ana Calif
Enterprise Development Corp 917 Circle Tower

Bldg Indianapolis Ind
Entree 2141 Industrial Pkwy Silver Springs Md
Equipment Leasing 814 W 4 St Wilmington Del
Equipto Div Aurora 401 S Highland Aurora III
Erco Radio Labs 637 Stewart Ave Garden Ciiy

1.1 NY
Ercona Corp 16 W 46 St Now York NY

1962-63
TV Replacements

Lead Stancor's

D'E, or
Stancor exact replacement transformers for 1962
and 1963 television sets are now available from your
distributor. For the first time in the history of the
transformer replacement market, parts are in stock
for sets the dealers are selling today. These brand-
new units are among the more than 90 yokes.
flybacks, powers, and vertical output transformers
added to the Stancor line so far this year.

This 1963 Stancor Parade of
Parts dramatizes our continuing
program of providing an exact
replacement transformer for your
every need, available through
your electronic parts distributor.

You can rely on him . . . and on STAN C OR
ELECTRONICS, INC.
3501 W ADDISON  CHICAGO 18, ILL

Eric Electronics 1823 Colorado Ave Santa Monica
Calif

Erie -Pacific Div Erie Resistor 12932 S Weber
Way Hawthorne Calif

Erie Resistor Corp 644 W 12 St Erie Pa
Essex Electronics 550 Springfield Ave Berkeley

Hts NJ
Essex Wire 6200 Concord Detroit Mich
Esterline-Angus PO Box 596 Indianapolis Ind
Euphonics Corp PO Box 2746 Rio Piedras Puerto

Rico USA
Eveready Batteries (see Union Carbide Co)
Eversole Industries De Sod Div 2121 W State St

Fremont Ohio
Exact Electronics PO Box 234 Hillsboro Ore
Ex ide Industrial Div Electric Storage Battery

52 S 15 St Philadelphia Pa

F

FXR Div Amphenol-Borg 25-26 50 St Woodwide
NY

Fabricated Metal Prods Exeter NH
Fairbanks Morse 600 S Michigan Ave Chicago III
Fairchild Semiconductor 545 Whisman Rd Mountain

View Calif
Fairchild Recording Equip 10-40 45 Ave Long

Island City NY
Fanon-Masco 439 Frelinghuysen Ave Newark NJ
Fansteel Metallurgical 2200 Sheridan Rd N Chicago

Ill
Farmer Electric Products 2300 Washington Newton

Lower Falls Mass
Fast 8 Co John E 3580 N Elston Ave Chicago III
Fay -Bill Distributing 79 White St New York NY
Federal Electric 17 & GarOen State Pkwy

Paramus NJ
Federal Electronics Vestal NY
Federal Pacific Electric 50 Paris St Newark NJ
Federal Telephone & Radio 100 Kingsland Rd

Clifton NJ
Federated Industries 4477 N Elston Ave Chicago
Federated TV Mart 513 Rogers Ave Brooklyn NY
Fedtro Inc Federal Electronics Bldg Rockville

Center, NY
Feiler Eng'g 8026 N Monticello Skokie III
Fen -Tone Corp 106 5 Ave New York NY
Ferranti Electric Plainview LI NY
Ferrodynamics Corp Route 17 & Gregg St Lodi NJ
Fidelitone Inc 6415 R wood Ave Chicago Ill
Fidelitone Microwave 6415 R wood Ave

Chicago III
Fidelity Chemical 470-474 Frelinghuysen Newark

NJ
Fidelity Instrument 100 E Boundary Ave York Pa
Fielden Electronics Huntington NY
Filtors Inc 30 Sagamore Hill Dr Port Washington

NY
Filtron Co 131.15 Fowler Ave Flushing NY
Finney Co 34 W Into e St Bedford 0
Fischer Special Mfg 489 Morgan St Cincinnati 0
Fisher Berkeley 1475 Powell St Emeryville Calif
Fisher Radio 21.24 44 Dr Long Island City NY
Flexo Intl 3720 N Milwaukee Ave Chicago III
Flotron Industries 1608 Centinela Inglewood Calif
Fluke Mfg John PO Box 7161 Seattle Wash
Forway Industries 122 Green Ave Woodbury NJ
Foto-Video Labs 36 Commerce Rd Cedar Grove NJ
Fourjay Industries 2801 Ontario Ave Dayton 0
Foxboro Co Newponset Ave Foxboro Mass
Freed Transformer 1718 Weirfield St Brooklyn NY

G
GAM Electronics 138 Lincoln St Manchester NH
GC Electronics 400 S Wyman St Rockford III
Gamewell Co 1488 Chestnut St Newton Upper

Falls Mass
GV Controls Ockner Pkwy Livingston NJ
Garde Mfg 53 John St Cumberland RI
Gardiner Electronics 2545 E Indian School Rd

Phoenix Ariz
Garlock Electronic Products 602 N 10 St Camden

NJ
G d Sales 80 Shore Rd Port Washington NY
Gaylord Products 1918 Prairie Ave Chicago III
Gee-Lar Mfg 418 S Wyman St Rockford III
Gem Electric 239 37 St Brooklyn NY
General Cement Mfg 400 S Wyman St Rockford III
General Controls 2000 Wolf Rd Des Plaines III
General Dynamics/Electronics 1407 N Goodman St

Rochester NY
General Electric Appratus Div Schenectady NY
General Electric Audio Products Div Decatur III
General Electric Capacitor Dept Irmo SC
General Electric Communications Products Div

Lynchburg Va
General Electric Instrument Dept West Lynn Mass
General Electric Lamp Div Cleveland 0
General Electric Power Tube Dept Schenectady NY
General Electric Receiving Tube Dept Owensboro

KY
General Electric Receiver Div Utica NY
General Electric Rectifier Components Dept Auburn

NY
General Electric Semiconductor Products Div

Liverpool NY
General Electric Specialty Control Dept Waynes-

boro Va
General Electric Tube Dept Schenectady NY
General Electric Voltage Regulator Products Sec.

Pittsfield Mass
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in seconds...
all the power to bring

in weak channels
(without overloacingl

on strong Thanrels

NEW BLONDER -TONGUE ABLE -2
The new two transistor ABLE -2
is no ordinary booster - it per-
forms better, longer than other
home boosters available today.
It's well worth the slightly
higher price. The toughest weak
signal problems are no match
for the ABLE -2. List $44.95
Also available-New ABLE-1-
Top Quality mast mounted 3 -set
TV/FM booster similar to
ABLE -2, but with only one tran-
sistor. Recommended for weak
signal areas only. List $39.95

2 TRANSISTORS for more power on weak channels-
handles up to 30X more signal voltage than
one -transistor models withcut overloading
3 -SET SPLITTER delivers sharp, clear pictures up
to 3 sets with power to spare (TV, FM, COLOR)
'MIRACLE MOUNT' means "a stest, easiest
ir stallation of any mast mounted booster
REMOTE AC POWER SUPP_Y, s:ripless 300 ohm
terminals and other features
Try these Blonder -Tongue Boostes today.

engineered and manufactured by

--4 :TONGUEBLONDER:' I Canadian Div: Benco Television Assoc , Ltd., Tor., Ont.
9 Ailing St. Newark.? N. .I. hems TV accessories closed circuit TV systems  UHF converters  master TV systems

MAY 1963

- - for more details circle 20 on post card

71



Genera
Genera
Genera
Genera

Industrial 1760 W Montrose Chicago III
Industries Olive 8. Taylor Sts Elyra 0
Instrument 65 Gouveneur St Newark NJ
Instrument Capacitor Div Darlington SC

Gudeman Co 340 W Huron St Chicago III
Guide Lamp Div GMC 2919 Pendleton Ave

Addison Ind
Gulton Industries 212 Durham Ave Metuchen NJ

Hoffman Electronics HL 35 Old Country Rd West-
bury LI NY

Holloway Electronics Broward County Intl Airport
Ft Lauderdale Fla

Genera Kinetics 2611 Shirlington Rd Springfield Gurian Edward E 2211 5 State St Chicago III Hollywood Television Wuerth Surgitron Div 1949
VA Gyra Electronics La Grange III Moffett St Hollywood Fla

Genera Mills 1620 Central Ave Minneapolis Minn Holt Rinehart & Winston 385 Madison Ave New
Genera Precision 50 Prospect Ave Tarrytown NY York NY
Genera
Genera

Precision GPL Div Mt Kisco NY
Radio West Concord Mass H Hoover Electronics Timonium Md

Hopkins Engineering 12900 Foothill Blvd San
Genera RF Fittings 702 Beacon Boston Mass Fernando Calif
Genera Techniques 1270 Bdwy New York NY H -V Assoc 28 E Sunrise Hwy Lindenhurst LI NY Houston Instrument PO Box 22234 Houston Texas
Genera Time Torrington Conn Haddam Mfg Haddam Conn Howe Precision Prods Royersford Pa

Genera Transistor 92-15 172 St Jamaica NY Hagan Chemical 8 Controls Hagan Center Pitts- Howell Instruments 3479 W Vickerty Blvd Ft
Genistron Inc 6320 W Arizona Circle Los Angeles burgh Pa Worth Texas
Gerbet Hairspring Thomaston Conn Hallamore Electronics 714 N Brookhurst St Ana- Hoyt Electrical Instrument 42 Carleton St Cam-
Gertsch Products 3211 S LaCienega Blvd Los heim Calif bridge Mass

Angeles Hallicrafters Co 4401 W 5 Ave Chicago III Hudson Wire Magnetic Wire Div Winsted Conn
Girard-Hapkins 1000 40 Ave Oakland Calif Hallmark Electronics 436 N 31 St Philadelphia Pa Huggins lab 999 E Argues Ave Sunnyvale Calif
Glaser -Steers Corp 155 Oraton St Newark NJ Hamilton -Hall 227 N Water St Milwaukee Wis Hughes Aircraft Products Div Culver City Calif
Glas-Line Co 2751 Nostrand Ave Brooklyn NY Hamlin Inc 423 10 St Wilmette III Hughes Aircraft Semiconductor Div Intl Airport
Globe Electronics 400 S Wyman St Rockford III Hammarlund Mfg 53 W 23 St New York NY Station Los Angeles Calif
Gonset Div Young Spring & Wire 801 S Main St Handicraft Tools 48.41 Van Dam Long Island NY Hughes Aircraft Tube Div Oceanside Calif

Burbank Calif Handley Inc 12960 Panama St Los Angeles Calif Hughes Electronics 5343 Crenshaw Blvd Los
Gordos Corp 250 Glenwood Ave Bloomfield NJ Hardwick Hindle 40 Hermon St Newark NJ Angeles
Gorn Electric 845 Main St Stamford Conn Harman-Kardon Inc Plainview NY Hunter Sales RN 9851 Alburtus Ave Santa Fee
Good -All Electric 112 W 1 St Ogallala Nebr Harrison Labs Berkeley Heights NJ Springs Calif
Gotham Audio 2 W 46 St New York NY Harris Transducer Woodbury Conn Hupp Electronics 6633 W 65th Bedford Park III
Grado Labs 4614 7 Ave Brooklyn NY Hartley Products 521 E 162 St Bronx NY Hurst Mfg Princeton Ind
Graham Research 666 22nd Ave NE Minneapolis Harvey Wells 14 Huron Dr Natick Mass Hycon Electronics 1030 S Arroyo Pkwy Pasadena

Minn Hatfield Wire & Cable Hillside NJ Calif
Gramercy Sound 175 5 Ave New York NY Hathaway Instrument 5800 E Jewell Ave Denver Hy -Gain Antenna 1135 North 22 Lincoln Neb
Granco Products 80-30 Kew Gardens Rd Kew Colo Hymac Corp 1717 N Potrero S El Monte Calif

Gardens NY Haydon Co A W 232 N Elm St Waterbury Conn
Grant Pulley & Hdw 43 High St W Nyack NY Haydon Div General Time Corp Torrington Conn
Graphic Controls 189 Van Rensselear Buffalo NY Heath Co Benton Harbor Mich
Graphic Systems Yanceyville NC Heiland Div Minneapolis -Honeywell 5200 E Evans
Grayhill Inc 361 Hillgrove Ave LaGrange III Denver Colo
Gray Mfg 16 Arbor St Hartford Conn Heinemen Electric 634 Magnetic Dr Trenton NJ I -T -E Circuit Breaker 601 E Erie Ave Philadelphia
Gray Radio W Palm Beach Fla Helipot Div Beckman Instruments 2500 Fullerton Pa

Great Eastern Mfg 165 Remsen Brooklyn NY Rd Fullerton Calif ITT Components 100 Kingsland Rd Clifton NJ
Green Instrument 295 Vassar Cambridge Mass Hepco 74 Varick St New York NY ITT Distributor Products PO Box 99 Lodi NJ
Greenfield Components 184 Shelburne Rd Green- Heppner Mfg PO Box 612 Round Lake III ITT Industrial Products 15191 Bledsoe San Fer-

field Mass Hexacon Electric 180 W Clay Ave Roselle Park NJ nando Calif
Greenlee Tool Rockford III Hewlett-Packard 1501 Page Mill Rd Palo Alto Calif Ideal Industries Sycamore III
Greentree Electronics 1122 S LaCienega Blvd Los Hickok Electrical Instrument 10514 Dupont Ave iE Mfg 3039 W Carroll Ave Chicago III

Angeles Calif Cleveland 0 H Mfg 121 Greene St New York NY
Griebach Instruments 315 North Ave New Hi -Lo Mfg 1122 Newport St Chicago III liffe & Sons Dorset House Stamford St London SE

Rochelle NY Hi -Par Products 347 Lunenburg St Fitchburg Mass England
Gremar Mfg Co 7 North Ave Wakefield Mass Hitachi .see Sampson Co) Ilinois Condenser 1616 N Throop St Chicago III
Greyhound Package Express 140 S Dearborn St Hitemp Wires 1200 Shames Dr Westbury NY Ilinois Testing Labs 420 N LaSalle St Chicago III

Chicago III Hi -Test Premier Products 361 Bdwy New York NY Ilumitronic Eng'g 680 E Taylor St Sunnyvale Calif
Greylock Electronics 438 Central Ave Albany NY Hobbs Corp JW 2078 Yale Blvd Springfield III ndikon Co 76 Coolidge Hill Rd Watertown Mass
Grommes Div Precision Electronics 9101 King Ave Hoffman Electronics Consumer Prods Div 3761 S ndustrial Condenser 3243 N Calif Ave Chicago III

Franklin Park III Hill St Los Angeles Calif ndustrial Devices Edgewater NJ
Grove Electronic 4103 W Belmont Chicago III Hoffman Electronics Semiconductor Div El Monte ndustrial Electronic Engrs 5528 Vineland N
Guardian Electric 1550 W Carroll Ave Chicago III Calif Hollywood Calif

SWIM/

M SELF-SERVICE TUBE TESTERS
ft. MOS WI

are 810 INCOME PRODUCERS

Model 202 -LB
(10 -Boy Floor Model) $18450

Dealer Net

Model 202-C
(Counter Model) $12995

Dealer Net

MODERN EYE -STOPPING TESTERS ...TOPS
in PERFORMANCE ... QUALITY ... and VALUE

Here is everything you want in self-service tube testers at
down-to-earth prices. MORE VERSATILITY-Tests emission,
shorts and gas of over 1200 tube types including the very
latest NUVISTORS, NOVARS, COMPACTRONS, etc.... Also
tests fuses, pilot lights, 6 and 12 volt auto radio vibrators, all
type batteries under load. SMARTER LOOKING-Mcdern cabi-
net design finished in a rich green and white color combina-
tion with gold trim ... Eye -stoppers in any location -will
attract do-it-yourself customers as never before and sell tubes
in a big way. MORE QUALITY FEATURES-Completely self-
service... Only two easy -to -use controls are required to test
any tube... Easy -to -read quick flip tube charts list over 1200
tube types... Engineered to accommodate new tube types as
they are introduced ...Etched aluminum panel always retains
its handsome appearance ... 63 phosphor -bronze beryllium
tube sockets assure positive contacts and long life.
Replace old self-service tube testers with Mercury testers and
spark -up your present locations... place them in new loca-
tions and be assured of the greatest profit results.

Slightly higher in the West

oar -luta
...am. se r NS err

Model 203 -LB

Dealer Net 54 59
(Deluxe Lo -Boy Floor Model)

$2
Model 203-C

(Deluxe Counter Model)
$16695Dealer Net

MERCURY ELECTRONICS CORPORATION, 111 ROOSEVELT AVENUE, MINEOLA, NEW YORK

/2
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TAKE 9 NUMBERS...
AND YOU'VE GOT IT

I N G

SG-20HP40 AX 21 44 2 4 SG-21XP44

,-.
.,.i

rt

SG-24AEP4 21 4 SG-20CP40 4

4 X SG-24CP4A 2 C X
21 4A SG-21FLP4 2 4 SG-214CP44

SG-17BJP4 X X X ISG-21AUP4B

WHAT HAPPENED TO ALL THE OTHER "NUMBERS"?

Who needs them? They're all gone ... finis, kaput, raus
mit, ausgespilt! NOW, with PHILCO Star Bright 20/20
Picture Tubes, 9 basic types do the job of 91 numbers
that you needed before. That means that just about all
of the popular tube replacement jobs can be done with
just 9 Philco CR Tube numbers.

That's only part of the story. It's important that just one
tube replaces 19 you needed before ... but it is equally
important to you that you can meet most ANY tube
need . . . from 10" sizes up to 27" tubes with just 30
Philco "universal" tube numbers.

This saves you time. Saves you money. It means that

your Philco Distributor will have the tube you need IN
STOCK .. . when you need it !

Philco Star Bright 20/20 Picture Tubes give you a big
advantage in customer satisfaction . . . with clearer,
brighter pictures. Every Philco Star Bright 20/20 Picture
Tube is made from all new parts and materials, except
for the envelope, which, prior to re -use is inspected and
tested to the same exacting standards as a new envelope
and of course, every one still carries a full year warranty!

Stop in at your Philco Distributor today. Nine Philco
Star Bright CRT numbers are all you need to win ...
on most replacement jobs.

DEPEND ON YOUR PHILCO DISTRIBUTOR ... Your one stop shopping center for all your tubes, parts and accessories.

PHILCO MODERN COPPER
ENGRAVED CIRCUITS

-jots Smke

PARTS AND SERVICE OPERATIONS

PHILCO
A SUBSIDIARY OF (...VbrgAll--0A-CrinAa/ny-,
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PAYS FOE,

ITSELF ON THE

FIRST SERVICE Call
TUBE CADDY -TUBE SUBSTITUTION GUIDEBOOK

(Direct Receiving Tube Substitutions only-
Direct CRT substitutions)

The Rider Tube Caddy -Tube Substitution Guide-
book has become standard equipment in every TV
technician's tube caddy. More than a quarter of a
million copies have saved time and money for TV
technicians. The new '63 edition is completely.
up-to-date - completely accurate - like its pre-
decessors it contains only direct receiving tube
substitutions which can be made without modifica-
tion of the wiring? The new edition contains
substitutions for receiving tubes. ruggedized tubes,
European -to -American American -to -Euro-
pean tubes. and cathode-ray picture tubes.
This guidebook will save you time by providing
the information you need when you're in a cus-
tomer's home: eliminate carrying needless tube
types: enable you to select the best substitution
and minimize sales losses because you don't have
the right tube. ;:29!, still only !,r: .,ents.

NEW ... SERVICE 'TOOL'
MASTER '45' SPINDLES, MOTORS &

TURNTABLES GUIDEBOOK

Lists direct I-cid:wen.. all cu,:ent
rpm spindles. :3-21. 52.00

OTHER TIMESAVING RIDER SUBSTITUTION GUIDES
MASTER RECEIVING -- PICTURE TUBE

SUBSTITUTION GUIDEBOOK
II. .1. Middleton

The answer to all tube substitution problems
:211. $7.45

INTERNATIONAL TRANSISTOR SUBSTITUTION
GUIDEBOOK (Direct Substitutions Only)

ba Riots .1. Matra. Jr. Eng. D
It provides 1:.On ,u1,titution both elec-
trical and ptosical. :277, $1.50
MASTER CARTRIDGE SUBSTITUTION GUIDEBOOK

her Joel; Strong
Saves time in locating the right replacement

- saves money by cutting down the number
of cartridges you need to stork. ,;26!". $2.00

NOW .4 V.4 /1-4BLE AT YOUR DISTRIBUTOR
JOHN F. RIDER PUBLISHER, INC. DEPT. ET
A Division of Hayden Publishing Co.
850 3rd Avenue, New York 22, N. Y.
Please send:

Tube Caddy -Tube Substitution Guidebook (1963),
90c Master '45' Spindles, Motors & Turntable
Guidebook, $2.00 7 Master Receiving -Picture Tube
Substitution Guidebook. $7.45 7 International
Transistor Substitution Guidebook, $1.50 Master
Cartridge Substitution Guidebook, $2.00
7 Payment enclosed-Rider pays postage.

Send C.O.D. plus postage.

NAME

ADDRESS

CITY ZONE STATE
L

Industrial Electronic Hdw 109 Prince St New
York NY

Industrial Electronic Publications Ojibway Building
Duluth Minn

Industrial Instruments 89 Commerce Rd Cedar
Grove NJ

Industrial Test Equip 55 E 11 St Now York NY
Industrial Timer 1407 McCarter Hwy Newark NJ
Industro Transistor 35-10 36 Ave Long Island

City NY
Inertia Switch 311 W 43 St New York NY
Infrared Industries Box 989 Santa Barbara Calif
Injectorall Co 6 Bay 50th St Brooklyn NY
Instrument Devel 139 Delaney Drive Pittsburgh Pa
Instruments for Industry 101 New South Rd

Hicksville LI NY
Instruments Publishing 845 Ridge Ave Pittsburgh

Pa
Insulin. Corp 186 Granite St Manchester NH
Interelectronics Corp 2432 Grand Concourse Bronx

NY
Interlab Inc 116 Kraft Ave Bronxville NY
Intl Business Machines 590 Madison Ave New

York NY
Intl Correspondence Schools Scranton Pa
Intl Crystal Mfg 18 N Lee Oklahoma City Okla
Intl Electronic Industries Box 9036 Nashville Tenn
Int'l Electronic Research 135 W Magnolia Blvd

Burbank Calif
Int'l Electronic Mfg 2nd St Ext Greenwood Ave

Annapolis Md
Intl Electronics Corp 81 Spring St New York NY
Int'l Electronics Corp PO Box 133302 Dallas Tex
Intl Instruments 88 Marsh Hill Rd Orange Conn
Intl Products 1289 S LaBrea Ave Los Angeles
Intl Radio 8 Electronics Elkhart Ind
Intl Rectifier 233 Kansas St. El Segundo Calif
Intl Research Worthington 0
Intl Resistance 401 N Broad Philadelphia Pa
Intl Tel 8 Tel 320 Park Ave New York NY
Intl Ultrasonics Cranford NJ
Intl Wire 8 Cable 1665 N Milwaukee Chicago III
Interstate Electronics 707 E Vermont Anaheim Calif
Invar Electronics 323 W Washington Pasadena

Calif

J

Jackson Electrical Instrument 124 McDonough St
Dayton 0

1-13-T Instruments 61 Hamilton New Haven Conn
JFD Electronics 6101 16 Ave Brooklyn NY
JFG Electronics Hampshire III
JW Electronics 1538 W Jarvis Chicago III
James Electronics 4050 N Rockwoll Chicago III
Javex Electronics PO Box 646 Redlands Calif
Jefferson Inc Ray 40 E Merrick Freeport NY
Jennings Radio 970 McLaughlin San Jose Calif
Jensen Industries 301 Interstate Rd Addison III
Jensen Mfg 6601 S Laramie Chicago III
Jerrold Electronics 15th 8 Lehigh Ave Philadel-

phia Pa
Jerrold Electronics of Canada 50 Wingold Ave

Toronto Ontario Canada
Jersey Specialty PO Box 235 Wayne NJ
Johnson Co EF Waseca Minn
Johnson Electronics PO Box 1675 Casselberry Fla
Johnson 8 Hoffman 31 E 2 St Mineola NY
Jones Electronics MC 185 N Main St Bristol Conn
Jones 8 Laughlin 401 Liberty Pittsburgh Pa
Jones Div Cinch Mfg 1026 S. Homan Chicago III
Jordan Electronics PO Box 2047 Alhambra Calif
Julie Research 603 W 130 St New York NY

K

K Leather Products 427 Bdwy New York NY
KLH Research 8 Devel 30 Cross St Cambridge

Mass
KTV Tower 8 Comm Equip Co PO Box 294

Sullivan III
Kaar Eng'g 2995 Middlefield Rd Palo Alto Calif
Karg Lab's 162 Ely Ave S Morwalk Conn
Kapner Inc 1924 Washington New York NY
Karg Labs 30 Meadow South Norwalk Conn
Karlson Assoc 1610 Neck Rd Brooklyn NY
Kay Electric 14 Maple Pine Brook NJ
Kay -Townes Antenna 1511 Dean Rome Ga
Kedman Co Box 267 Salt Lake City Utah
Keithley Instr 12415 Euclid Cleveland 0
Kellogg Switchboard 6650 S Cicero Chicago Ill
Kemet Co Div Union Carbide 11901 Madison Ave

Cleveland 0
Kentucky Electronics 2208 W 2 St Owensboro Ky
Kenwood Eng'g 265 Colfax Ave Kenilworth NJ
Kepco Inc 131.38 Sanford Ave Flushing NY
Kester Solder 4201 Wrightwood Chicago III
Kierulff 8 Co 6303 Corsair St. Los Angeles Calif
Kilvolt Corp 2 Manor House Sq Yonkers NY
Kimberly Intl 346 W 44 St New York NY
Kimematix Inc 1616 N Damen Ave Chicago III
Kingston Electronics Medfield Mass
Kin.Tel Div Cohu Electronics 5725 Kearny Villa Rd

San Diego Calif
Klein 8 Sons Mathias 7200 McCormick Rd Chicago

Ill
Klipsch 8 Assoc PO Box 96 Hope Ark
Knob Corp of America 469 Jericho Tpk Mineola

NY
Koss Inc 2227 N 31 St Milwaukee Wis
Kraeuter 8 Co 585 18 Ave Newark NJ
Krohn -Hite 580 Mass Ave Cambridge Mass
Krylon Inc 18 W Airy Norristown Pa

TRANSCEPTOR

THE ONLY INDUCTIVE

SET COUPLER

slide apart

slide on line

connect to set

ANYONE CAN
INSTALL IN
SECONDS
Any number and combination of TV
and FM sets can be run off one an-
tenna with foolproof. simple, rugged
TRANSCEPTOR. Because it uses elec-
tromagnetic pickup, TRANSCEPTOR
simply snaps on main antenna line
without tools, stripping, splicing or
soldering. Line is not cut, signal loss
is minimized, set -to -set isolation is
improved (12 db).
Impedance is matched automatically.
Uses standard 300 -ohm flat line.
Operates up to 20 sets without am-
plification in normal signal areas.
Easy to sell, easy for customer to
use, TRANSCEPTOR is guaranteed for
life of the set.
As an inexpensive impulse purchase,
accessory sales builder, or give-away
on larger purchases - you'll build
sales and profits with TRANSCEPTOR.

8 /EROGAP CORPORATION

140 NO ROBERTSON BLVD OL 2-5852
BEVERLY HILLS.CALIFORNIA

$ 298RETAIL I
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Zenith Gold -Seal Harmonically Resonant TV/FM
Antenna. Designed according to antenna principles
developed for satellite tracking, space telemetry and
military communications. Revolutionizes TV reception.

QUALITY COMES TO

TV&FM ANTENNAS!
Now Zenith brings you a complete line of Stereo FM,
Color TV, UHF and VHF quality antennas-easy to
sell, easy to install, packed with profits! Zenith Gold -
Seal Antennas cover every installation
requirement, from super fringe to metropolitan
areas. And you can offer your customers a
wide selection of indoor and outdoor antennas,

plus a complete line of exact replacements for
Zenith instruments. Best for Color TV! Best
for black -and -white TV! Best for FM and
Stereo FM! Best for UHF! Zenith Gold -Seal
Antennas are built to the highest Zenith
quality standards to give you extra sales and
profit opportunities!

ZENITH QUALITY ANTENNAS FOR B&W OR COLOR TV  FM AND STEREO FM  REPLACEMENTS

Zenith Gold -Seal
Broadband Yagi VHF

Antenna
(Channels 2 to 13)

Zenith Gold -Seal
VHF Folded Inline

Antenna
(Channels 2 to 131

Zenith Gold -Seal
UHF Stacked Bow -tie

Antenna
(Channels 14 to 83)

Zenith Twin Criven
FM Stereo Yagi An-
tenna (For FM fre-
quencies 88-108 MC)

Zenith indoor TV
antennas and exact
replacements for
Zenith instruments

BUILT TO HIGHEST ZENITH QUALITY STANDARDS!
Contact your Zenith Distributor for further information or write: Zenith Sales Corp., Parts Sales Division, 5801 W. Dickens, Chicago 39, Illinois

Specifications subject to change without notice.

- for more details circle 65 on post card
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Kulka Electric 633 5 Fulton St Mt Vernon NY
Kupfrian Mfg Div Robinson Technical Prods PO

Box 714 Binghamton NY
Kurrnan Electric 191 Newell Brooklyn NY
Kwikheat Mfg 3732 San Fernando Rd Glendale

Calif

LEE Inc 625 New York Ave NW Washington DC
LEL Inc 75 Akron St. Copiague LI NY
LAR Mfg 577 Elm St Kearny NJ
Lab for Electronics 1079 Commonwealth Boston

Mass
Lafayette Radio Electronics 111 Jerico Turnpike

Syosset LI NY
LaGrange Welding 8 Machine Pleasant Valley NY
Lake Mfg 2323 Chestnut Oakland Calif
Lambda Electronics 515 Broad Hollow Huntington

NY
Laminated Shim Co 5711 Union St Glenbrook

Conn
Lampkin Labs Bradenton Fla
Lance Antenna 1730 1 Ave San Fernando Calif
Landis 8 Gyr 45 W 45 St New York NY
Langevin Div Sonolec 503 E Grand Santa Ana

Calif
Lansing Sound James B 3249 Casitas Are Los

Angeles
Lavoie Labs Morganville NJ
Lawrence Mfg 922 McCarter Hwy Newark NJ
Lawrence Inc Box 5106 Seven Oaks Sta Detroit

Mich
Leach Corp 18435 Susana Rd Compton Calif
Ledex Inc 123 Webster Dayton 0
Leeds IL Northrup 4907 Stenton Philadelphia Pa
leemath Inc Oak Dr Syosset NY
Lehigh Valley Electronics Allentown Pa
Lektron Inc 242 Everett Chelsea Mass
Lenk Mfg Franklin Ky
Lenz Electric 1751 N Western Chicago III
Lerco Electronics 501 S Varney Burbank Calif
Lesa of America 11 W 42 St New York NY
Lexington Mfg c/o A P Toce Sales 1925 Main St

Newington Conn
Librascope Inc 808 Western Ave Glendale Calif
Licon Div Illinois Tool 6606 W Dakin Chicago
Line Electric 249 River Orange NJ
lingAltec 1515 S Manchester Ave Anaheim Calif
Lionel Corp Hoffman PI Hillside NJ
Lionel Electronic Labs 1226 Flushing Ave Brook-

lyn NY
Lionel Industrial Electronic Div Irvington NJ
Lit elfuse Inc Des Plains III
Litton Industries 5873 Rodeo Rd Beverley Hills

Calif
Litton Industries Electron Tube Div 960 Industrial

Exact
PO'

0°.

Auto

10'

110'

00'

PO.

Replacements

for Original

Rd San Carlos Calif
Livingston Audio Products 147 Roseland Caldwell

NJ
Lockheed Electronics 6201 E Randolph Los Ange es
London Records 539 W 25 St New York NY
Long Island Electro Labs 1186 Bdwy Hewlett LI

NY
Lord's Electronics 10 E Kinzie Chicago III
Los Angeles Tuner Exchange 4611 W Jefferson

Los Angeles
Lowell Mfg 3030 Laclede Sta Rd St Louis Mo
Lumatron Electronics 116 County Court House Rd

New Hyde Park LI NY
Luminite Div Chicopee Mills 47 Worth St New

York NY
Luxo Lamp Dock St Port Chester NY

M
MP Engineering Fairfield Conn
McCabe -Powers 5900 N Bdwy St Louis Mo
McCoy Electronics Mt Holly Springs Pa
McDowell Electronics 105 Forrest St Metuchen NJ
McIntosh Labs 2 Chambers St Binghamton NY
McKee Door 85 Hanks St Aurora III
Mclean Eng'g 70 Washington Rd Princeton NJ
Macdonald 8 Co 714 E Calif Glendale Calif
Machlett Labs Springdale Conn
MacLeod Instrument 4250 NW 10 Ave Ft Lauder.

dale Fla
Mac Panel Co High Point NC
Magnavox Co 2131 Bueter Rd Ft Wayne Ind
Magnecord Div Midwestern Instrument PC Box
7186 Tulsa Okla
Magnecraft Electric 5575 N Lynch Chicago III
Magnetic Amplifiers 632 Tinton Ave New York

NY
Magnetic Devices 712 East St Frederick P4,4
Magnetic Metals Hayes at 21 St Camden NJ
Magnetics Inc Butler Pa
Maico Electronics 21 N 3 St Minneapolis Minn
Maier Co Wellington 0
Majestic Intl 743 N Lasalle St Chicago III
Malco Mfg 4033 W Lake St Chicago III
Mallory 8. Co PR 3029 E Washington Indianapolis

Ind
Manson Labs 375 Fairfield Stamford Conn
Marantz 25.14 Bdwy Long Island City NY
Marconi Instruments 111 Cedar Lane Englewood

NJ
Marina Communications 10328 Venice Blvd Culver

City Calif
Marjo Technical Products 1148 E Henry Linden NJ
Mark Products 5439 W Fargo Skokie Ill
Markel & Sons L Frank Norristown Pa
Mars Div Miratel Inc 1903 Davenport Sturgis SD
Masco see Fanon-Mastc,

(at. No. Use O.E.M. Part No.

6501
6502
650316fii0 EqUilintent 6504
6505
6506
6507

"OW 6508
6509
6510
6511
6513
6514
6515

In addition to our regular re-
placement line of I.F. trans-
formers we are now offering
the following special replace-
ment items, as well as the exact
replacement I.F. transformers
for those parts which were
supplied by the original man-
ufacturer.

EXPORT REPRESENTATIVE.
Roburn Agencies. Inc.. N.Y.13, N.Y.

CANADIAN REPRESENTATIVE -
Atlas Radio Corp.. Ltd Toronto 10. Ont

6540
6541

6550
6551
6552
6553

6581
6582
6583
6584
6585

Available

Bendix
262 kc I.F
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.
262 kc I.F.

Delco
262 kc I.F.
262 kc I.F.

Motorola
455 kc I.F.
455 kc I.F.
455 kc
262 kc I.F.

2090237-1
2090237-2
2090237-3
2090237-4
2090237-5
2090239-1
2090239-2
2090239-3
2090907.2
2090908.3
2090907-3
2090908-4
2090907.5
2090908-5

1221253
1221255

24C485553
24C485554
24C485555
24D563300 (Mopar)

General Replacement
455 kc I.F. Output with Diode Filter
455 kc I.F. Input
455 kc I.F. Output
262 kc I.F. Input
262 kc I.F. Output with Diode Filter

through your local distributor

J. W. MILLER COMPANY
5917 S Main St.. Los Angeles 3, Calif.

Massa Div Cohu Electronics 280 Lincoln St Hing-
ham Mass

Mastra Co 2104 Superior Ave Cleveland 0
Masterview Electronics 443 W 50 St New York

NY
Matthews Labs 3344 Ft Independence St New

York NY
Maxson Instruments 475 10 Ave New York NY
Measurement Control Devices PO Box 505 Cam-

den NJ
Measurements Corp PO Box 180 Boonton NJ
Mellotone Inc 1220 Bdwy New York NY
Melody Master Mfg 2149 W Roscoe St Chicago III
Melo-sonics Corp 249 E 49 St New York NY
Mepco Inc 35 Abbett Ave Morristown NJ
Merck & Co Electronic Chemicals Div Rahway NJ
Mercury Electronics 4306 W Victory Burbank Calif
Mercury Electronics 111 Roosevelt Ave Mineola

NY
Mercury Records 35 E Wacker Dr Chicago III
Mercury TV Tuner Service 890 River Ave Bronx NY
Metal Works 9th 8. Jefferson Hermann Mo
Methode Mfg 7447 W Wilson Ave Chicago III
Meriam Instrument 10920 Madison Cleveland 0
Merit Coil 8 Transformer Merit Plaza Hollywood

Fla
Merix Chemical 2234 E 75 St Chicago III
Tetrex Co 819 Blake Ave Brooklyn NY
Metron Instrument Littleton Colo
Metropolitan Supply 1133 Bdwy New York NY
Micamold Electronics 65 Gouverneur St Newark

NJ
Michigan Magnetics Vermontville Mich
Microdot Inc 200 Pasadena Ave S Pasadena Calif
Microtran Co 145 E Mineola Valley Stream NY
Microwave Assoc Northwest Industrial Park Bur-

lington Mass
Mid -Eastern Electronics 32 Commerce Springfield

NJ
Midland Mfg 3155 Fiberglass Rd Kansas City Kan
Midwestern Instrument PO Box 7186 Tulsa Okla
Milgray/NY 136 Liberty St New York NY
Millen Mfg James 150 Exchange Malden Mass
Miller Co JW 5917 S Main Los Angeles Calif
Miller Mfg MA 4 8 Church Libertyville IIIMillivac Div Cohu Electronics Box 997 Schenec-

tady NY
Milo Electronics 530 Canal New York NY
Milwaukee Resistor 700 W Va St Milwaukee Wis
Mina Bearings Keene NH
Miniature Instruments Science Industry CenterNew Hope Minneapolis Minn
Minneapolis -Honeywell Brown Instrument Div 7

& Grange Philadelphia Pa
Minneapolis -Honeywell Commercial & ResidentialDiv 2753 4 Ave Minneapolis Minn
Minneapolis -Honeywell Industrial Systems Div

19721 Hanna St Beltsville Md
Minneapolis -Honeywell Marion Electronic Instru-

ment Div Manchester NH
Minneapolis -Honeywell Micro Switch Div Freeport

III
Minneapolis -Honeywell Rubicon Instrument DivRidge & 35 St Philadelphia Pa
Minneapolis -Honeywell Semiconductor Div 1015S 6 St Minneapolis Minn
Minnesota Mining .4 Mfg Electrical Products Div

900 Bush Ave St Paul Minn
Minnesota Mining & Mfg Magnetic Products Div900 Bush Ave St Paul Minn
Minnesota Mining 8. Mfg Mincom Div 2049 S

Barrington Los Angeles Calif
Miratel Inc 1080 Dionne St St Paul Minn
Mobil-Tronics 4309 W Venice Blvd Los Angeles
Modern -Aire Mfg 4436 W Roosevelt Rd ChicagoMoeller Instrument 132 St 8. 89 Ave RichmondHill NY
Mohawk Business Machines 944 Halsey St Brook-

lyn NY
Mohawk Wire 8 Cable 320 River St. Fitchburg

Mass
Moisture Registure 1519 W Chestnut St Alhambra

Calif
Moldtronics Inc 219 Burlington St Clarendon Hills

III
Molecu Wire Eatontown -Freehold Pike Scobeyville

NJ

Moletronics 6344 Arizona Circle Los Angeles Calif
Monarch Electric Div El-Tronics Jamestown NY
Monarch Electronics Intl 7035 Laurel Canyon Blvd

N Hollywood Calif
Monitoradio Div Idea 7900 Pendleton Pike Ind'an-

apolis Ind
Monroe Electronic Labs 35 Vernon St Middleport

NY

Montgomery Chemical Jenkintown Pa
Montgomery Ward 618 W Chicago Chicago Ill
Morrow Radio 2794 Market St Salem Ore
Moseley Co FL 409 N Fair Oaks Pasader, Calif
Mosley Electronics 4610 N Lindberg Bridgeton Mo
Moss Electronic 2435 White Plains Rd Bronx NY
Motorola Communications Div 4501 W Augusta

Chicago
Motorola Consumer Prods 9401 W Grand AveFranklin Park III
Motorola Semiconductor Prods 5005 E McDowellRd Phoenix Ariz
Movic Co 12432 Santa Monica Blvd Los Angeles
Mucon Corp 9 St Francis St Newark NJ
Mueller Electric 1583 E 31 St Cleveland 0
Muirhead Instrument 441 Lexington New York

NY
Mullard (see Intl Electronics New York NY
Multicore Div British Industries 80 Shore RdPort Washington NY
Muzak Co 220 4 Ave New York NY
Musi-Pak Inc 103 E Hawthorne Valley Stream NY
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THREE REASONS WHY TUNG-SOL ET TRANSISTORS

ARE YOUR BEST REPLACEMENT LINE

1. COMPLETE SERVICE NEEDS

2. EASY PRODUCT SELECTION

3. TUNG-SOL RELIABILITY

You can make almost all radio transistor replacements from these twelve Tung -Sol
types. In addition to part number, packages are marked with type of service. All
units are the equivalent of the original part and are products of American plants.
The ET transistor line reflects the same quality standards that have made Tung -Sol
the leading independent tube manufacturer. Tung -Sol Electric Inc., Newark 4, N.J.

TELL YOUR SUPPLIER YOU'D RATHER HAVE

CENTER LINE

TU N G S O L

QUALITY
for more details circle 59 on post card
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For information, write Department ME553
- - - for more details circle 41 on post card

N

Narda Ultrasonics 625 Main Westbury LI NY
Nat' Carbon 270 Park Ave New York NY
Nat' Cash Register Main 8 K Sts Dayton 0
Nat' Cathode 317 E 34 St New York NY
Nat' Electronics 628 North St Geneva III
Nat' Radio 37 Washintgon St Melrose Mass
Nat' Resistance Walter St Pearl River NY
Nat' Technical Research 6416 S Western Ave

Whittier Calif
Nat' Tel-Tronics 52 Casimir Ave Yonkers NY
Nat' Ultrasonic 95 Park Ave Nutley NJ
Nat. Union Electric Bloomington III
Neshaminy Electronics Neshaminy Pa
Neuses PK 511 N Dwyer Arlington Heights III
Newark Electronic 223 W Madison Chicago III
Newcastle Fabrics 75 N 11 St Brooklyn NY
Newcomb Electronics 6824 Lexington Ave Holly-

wood Calif
New London Instrument 82 Union New London

Conn
Newman Corp MM 79 Clifton Ave Marblehead

Mass
New-Tronics Corp 3445 Vega Cleveland 0
Niagara Electrical Instr 45 Allen St Buffalo NY
Nielsen Inc EV 575 Hope St Stamford Conn
NJE Corp 20 Boright Ave Kenilworth NJ
Non -Linear Systems Del Mar Airport Del Mar

Calif
North American Philips NORELCO, 230 Duffy

Ave Hicksville NY
North Atlantic Industries Plainview LI NY
North Electric Co 553 S Market Galion 0
North Shore Nameplate 1270 NW 165 St N Miami

Beach Fla
Nortronics Co 1015 5 6 St Minneapolis Minn
Nuclear Corp CEM Div 2 Richwood PI Denville NJ
Nucleonic Corp of America 196 DeGraw St Brook-

lyn NY
Nu -Line Industries 1015 6 St Minneapolis Minn

0
Oak Mfg Co Crystal Lake III
Oaktron Industries 17368 S 68 St Tinley Park ill
Oe!rich Publications 4308 Milwaukee Ave Chicano
Ogura Jewel Bearing Stone Mfg 3.68 Iriarai Ohs.,

Ku Tokyo Japan
Ohio Semiconductor 1035 W 3 Ave Columbus 0
Ohmite Mfg 3673 Howard St Skokie III
Olson Radio 500 S Forge Akron 0
Olympic Radio 8 TV 34.01 38 Ave Long Islard

City NY
Omtronics Mfg PO Box 1419 Peony Park Sta

Omaha Neb
Oneida Electronic 843 N Cottage Meadville Pa

SHORT CUTS FOR SERVICE PROFITS!

FONO-MAGIC--a liquid compound of Special Rubber and precious carbide particles
forms a live rubber coating on metal phono drive parts . . . stops slipping and
dragging caused by crystallized rubber drive wheels. Contents are equivalent to
the replacement of 100 idler wheels; will not wear off. dealer net ... ;1.95

MAGNA-LITE-superpowerful magnet clamps light to chassis, transformers, brack-
ets, etc. Does away with flashlight servicing. 3 -way swivel action puts light exactly
where needed. net ...$5.95
CARDIO MASTER-super powerful magnetic device, designed to hold a portable
transistor radio in the area of a car's windshield and make it operate as a car
radio. List Price $4.95. dealer net $2.97
TROLMASTER-cleans and lubricates TV -Radio controls in 60 seconds from the
front of set without removing chassis or back from cabinet. Solid brass construc-
tion. dealer net ... ;3.59
KLEENTROL MAGIC SOLVENT-approved by C.A.A.; contains no Carbon-Tet: non-
flammable; will not harm finishes of wood, metal, or acetate parts.

net (5 -oz. spray can incl. injector tube) $1.25
pint size ...$1.95 net.

METAL STROBE-handy all metal speed determining tool that lasts a lifetime; 4
speed design. dealer net ....99
NU-SHAFT-repairs broken clock -radio shafts without removing set from cabinet.
Kit includes 7 Nu -Shafts and 21 replacement knobs of asst. colors. net $1.95

HUMI-KUP 2 SET COUPLERS-hermetically sealed for outdoor installation; all in-

ductive circuitry; skin packaged for self service sales. List 53.95. dealer net $1.95

Sold at better jobbers everywhere-Detailed literature upon request. Write Dept. P-11

R -COLUMBIA PROD. CO., INC. 2008 St. Johns Ave., Highland Park, III.

Opad Electric 43 Walker New York NY
ORR Enterprises 714 Wesley St Opelika Ala
Ortho Filter 7 Paterson St Paterson NJ
Ortron Electronics 29 Lincoln Ave Orange NJ
Osborn Mfg Brush Div 5401 Hamilton Ave Cleve-

land 0
Osborne Electronic 712 E Hawthorne Blvd Port-

land Ore
Oster Mfg John I Main St Racine Wis
Oxford Components 2331 N. Washtenaw Ave

Chicago Ill
Oxford Electric 3911 Michigan Blvd Chicago III
Owen Labs 55 Beacon PI Pasadena Calif

P

PCA Electronics 16799 Schoenborn St Sepulveda
Calif

PEL Electronics 214 Main St Hackensack NJ
PLM Products 3871 W 150 St Cleveland 0
Pace Electrical Instrument 70-31 84 St Glendale

LI NY
Packard Bell Electronics 12333 W Olympic Blvd

Los Angeles Calif
Pacific Coast Electronics 2457 Chico Blvd 5 El

Monte Calif
Pacotronics Inc 70-31 84 St Glendale LI NY
Panoramic Electronics 570 5 Fulton Ave Mt Ver-

non NY
Parker Metal Goods 220 5 Ave New York NY
Par Products 602 Colorado Ave Santa Monica Calif
Partridge Transformers 258 Bdwy New York NY
Parts House 106 11th St. W Billings Mont
Parts Unlimited 1 State St Bloomfield NJ
Pearce -Simpson 2295 NW 14 St Miami Fla
Peerless Electrical Products Div Altec 1515 S

Manchester Ave Anaheim Calif
Peerless Products 812 N Pulaski Rd Chicago
Peerless Radio 92.32 Merrick Rd Jamaica LI NY
Pencor Electronics 410 Sherman St Palo Alto Calif
Perfection Mica 1322 N Elston Ave Chicago III
Performance Measurements 15120 3 Ave Detroit
Perkin Electronics 345 Kansas El Segundo Calif
Perkin-Elmer Vernistat Div Norwalk Conn
Permacel Tape US Hwy =1 New Brunswick NJ
Permadyne Div Melody Master 2149 W Roscoe

Chicago III
Permaflux Products 4101 San Fernando Rd Glen-

dale Calif
Permag Corp 88-06 Van Wyck Expressway Ja-

maica NY
Perma-Power 3100 N Elston Ave Chicago III
Permo Inc 6415 Ravenswood Ave Chicago III
Paschal Electronics Patterson NY
P&H Electronics 424 Columbia Lafayette Ind
Phaostron Instrument 8 Electronics 151 Pasadena

Ave South Pasadena Calif
Phalo Plastics 530 Boston Tpk Shrewsbury Mass
Phelps Dodge Inca Div Fort Wayne Ind
Philbrick Researches 285 Columbus Boston Mass
Philco Lansdale Div Lansdale Pa
Philco Consumer Products Div 2nd 8 Westmore-

land Philadelphia Pa
Philco Tech Rep Div Box 4730 Philadelphia Pa
Philco Corp Tioga 8 C Sts Philadelphia Pa
Philharmonic Radio 8 TV 235 Jersey Ave New

Brunswick NJ
Philips Gloeilampenfabrieken NV Eindhoven Hol-

land
Philosophical Library 15 E 40 St New York NY
Philmore Mfg 130-01 Jamaica Richmond Hill NY
Photomation Inc Polaris 8 Wright Aces Mountain

View Calif
Phys-Chemical Research 40 E 12 St New York NY
Physics Research Labs Uniondale LI NY
Pickering 8 Co Plainview NY
Pilot Radio 37-06 36 St Long Island City NY
Pioneer Electric 8 Research Forest Park III
Pitman Publishing 2 W 45 St New York NY
Planet Sales 225 Belleville Ave Bloomfield NJ
Plastic Capacitors 2620 N Clybourne Chicago III
Plectron Corp Overton Neb
PRL Electronics PO Box 215 E Brunswick NJ
Polarad Electronics 43.20 34 St Long Island City

NY
Polar Electronics 1514 Oak St South Pasadena

Calif
Polytechnic Research 8 Devel 202 Tillary St Brook-

lyn NY
Polytran Industries 1010 Howard Ave San Mateo

Calif
Polytronics Lab Clifton NJ
Pomona Electronics 1500 E 9 St Pomona Calif
Portable Electronic Tools 1200 E State St Geneva

III
Post Electronic Products 12 Lothrop St Beverly

Mass
Potter 8 Brumfield 107 N 10 St Princeton Ind
Potter Co 7351 Lawndale Ave Skokie III
Power Sources Burlington Mass
Powertron Ultrasonics Patterson PI Roosevelt Field

Garden City LI NY
Precise Electronics 8 Devel 76 E 2 St Mineola LI

NY
Precise Measurements RD 1 Milbrook Rd Fleming-

ton NJ
Precision Apparatus 819 King St Woodmere LI NY
Precision Electronics 9101 King Ave Franklin Park

III
Precision Equipment 4409 Ravenswood Chicago
Precision Metal Products 41 Elm St Stoneham

Mass
Precision Thermometer 8 Instrument 1434 Brandy-

wine Philadelphia Pa
Precision Tuner Service PO Box 272 Bloomington

Ind
- - - for more details circle 47 on post card

78
ELECTRONIC TECHNICIAN



HOW TO CUT THE COST OF POWER TRANSISTORS-WITHOUT CUTTING CORNERS:simj ly say Delco
Now you can offer your customers inexpensive
replacements for their Delco audio output tran-
sistor needs. The DS 520 and our new DS 525
can be used in place of the Delco DS 503 and DS
501 where low cost is a factor. Each of these low-
priced transistors can produce 4 watts of output
with top Delco reliability. They're ideal for the
servicing of older car radios or for the experi-
menter or ham operator. The DS 520 and the new
DS 525 will be a profitable addition to your basic
line of Delco transistors: the DS 501 and DS 503
-to restore full power audio output in all Delco

Radios; the DS 25 and DS 26 to cover small
signal needs in Delco and just about every other
auto radio or small portable on the market. How's
that for a complete line of transistors? Oh, you
need application and cross reference charts too?
Look in the package. They come with all Delco
transistors. All are available now through your
United Delco electronics parts distributor.

Delco Radio automotive radio service
parts and electro-mechanical devices are distrib-
uted nationally through T.Jruitecl. Delco.

DELCC RADIO. Division ol General Motors, Kokomo, Indian.,

F'UnitedDelco
- - for more details circle 26 on post card
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ALL TAPE HEADS

WEAR OUT!
HERE'S HOW AND WHY!

Magnetic tape itself is the
real cause of head wear!

The abrasive action of tape as it passes
over the head face gradually wears
away the depth of metal left on a new
head after final polishing (see above).
Because wear is nearly always uneven,
craters or ripples are also formed on
the face as wear progresses. thus mak-
ing it impossible to achieve good
contact between the head gap and the
all-important signal recorded on the
tape. The severe high frequency losses
and erratic output resulting from poor
tape -to -gap contact are very annoying
to the ear. Head wear should NOT he
permitted to reach this point - much
less go beyond it to the limit where the
gap actually begins to open up.

By replacing the worn head with a
new Nortronics professional type of
laminated tape head you will obtain
improved high frequency response over
the original head. plus the added fea-
ture of longer life since laminated heads
have 50C4 more depth of metal at the
gap. Nortronics manufactures both
laminated and solid -core heads. but
recommends the use of the laminated
types for up -grading of your customer's
recorder.

CHECK into the profit -packed Nortronics
Tape Head Replacement Program NOW!

Planning to attend the May Parts Show?
Stop by Room 626 and see the Nortronics
Head Replacement program.
We'll be looking for you!

"Music sounds best on Tape-
Tape Sounds Best

on Nortronics Heads"

--110Aditordc4._ t8) "
8133 10th Ave., N.

Minneapolis 27, Minn.
- - - for more details circle 43 on post card
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Premier Albums 356 W 40 St New York NY
Premier Instruments 33 New Broad Port Chester

NY
Premier Metal Prods 337 Manida St New York NY
Prentice -Hall Inc Englewood Cliffs NJ
Presto tsee Bogen -Presto
Price 8 Rutzebeck 22150 Meekland Blvd Hayward

Calif
Prodelin Inc 307 Bergen Ave Kearny NJ
Product Management PO Box 6077 San Diego

Calif
Products for Industry 220 S Rose Los Angeles
Progress Mfg Castor ft Tulip Philadelphia Pa
Progress Webster Electronics 182 Ave D Roch-

ester NY
Protection Controls 7317 N Lawndale Skokie III
Pro -Tex Reel Band 2108 Payne Cleveland 0
Proto Tool 2209 5 Santa Fe Los Angeles Calif
Pulse Eng'g 2657 Spring Redwood City Calif
Pyramid Electric Co
Pyrometer Instrument Bergenfield NJ

Q
Oualitone Industries 102 Columbus Ave Tuckahoe

NY
Ouam-Nichols 234 E Marquette Rd Chicago III
CluanTech Labs 60 Parsippany Blvd Boonton NJ
Quick -Mount Mfg 481 Sterling PI Brooklyn NY
Quietrole Co 395 St John St Spartanburg SC
Quick -Check Corp 5212 Pulaski Philadelphia Pa

R

Regency Electronics 7900 Pendleton Pike Indian-
apolis Ind

Regent Electronics 8158 Orion Ave Van Nuys
Calif

Rego Insulated Wire 830 Monroe Hoboken NJ
Reiter Co F 3340 Bonnie Hill Dr Hollywood Calif
Rek-O-Kut Co 38-19 108 St Corona NY
Relay Sales PO Box 186 West Chicago III
Remington Rand Univac Div Sperry Rand Corp

2750 W 7 St St Paul Minn
Remington Rand Univac Div Sperry Rand Corp

315 Park Ave South New York NY
Reon Resistor 155 Saw Mill River Rd Yonkers NY
Rescon Electronics 151 Bear Hill Rd Waltham Mass
Resistance Prods 914 S 13 Harrisburg Pa
Revere Camera Co 320 E 21 St Chicago III
Rex Div American Enka North Windham Conn
Rheem Califone 1020 N LaBrea Ave Hollywood

Calif
Rheem Semiconductor 350 Ellis St Mountain View

Calif
Rider Publisher John F 116 W 14 St New York NY
Riemer Co David 601 W 26 St New York NY
Riverside Records 235 W 46 St New York NY
Roberts Electronics 829 N Highland Ave Holly-

wood Calif
Robert Bosh Corp Blaupunkt Car Radio Div 40-25

Crescent Long Island City NY
Robertshaw-Fulton Controls 2920 N 4 St Phila-

delphia Pa
Robins Industries 1558 127th St College Pt NY
Robotron Corp 21300 W 8 -Mile Rd Detroit Mich
Rockbar Corp 650 Halstead Mamaroneck NY
Rockford Special Furniture 1803 Belle Plaine Chi-

cago III
Rogers Electronic 43 Bleeker St New York NY
Rogers Mfg 25 N Main Lindsey 0
Rohn Manufacturing 116 Limestone St Peoria III
Rown Mfg PO Box 2000 Peoria III
Ron Electroniis !SO Pine Montclair NJ
Rondo of America 104 Stanford St Hamden Conn
Rotiform Co 1509 Colorado Santa Moniia Calif
Rowe Industries 1702 Wayne Toledo 0
Royal Electric 76 Westminster Pawtucket RI
Royal Mc -Bee Westchester Ave Port Chester NY
Royson Eng'g Co Hatboro Pa
Russell Co FC Columbiana 0
Rust Industrial 130 Silver Manchester NH
Rustrak Instrument 130 Silver Manchester NH
Rye Sound 145 Elm Mamaroneck NY

RCA Institutes 350 W 4th St NY NY
RF Industries Inc Summit NJ
RMS Electronics 2016 Bronxdale Ave Bronx NY
RMS Associates 805 Mamaroneck Ave Mamaroneck

NY
Racon Electric 1261 Bdwy New York NY
Radatron 232 Zimmerman North Tonawanda NY
Radiant Co 2900 Columbia Indianapolis Ind
Radiation Electronics 5600 Jarvis Chicago III
Radiation Eeuip 665 Merrick Rd Lynbrook NY
Radiation Inc Melborne Fla
Radio City Products Center 8. Glendale Easton

Pa
Radio Condenser Davis 8. Copewood Camden NJ
Radio Corp of America Front 8. Cooper Sts Can --

den NJ
Radio Corp of America RCA Service Co Cherry

Hill Camden NJ
Radio Corp of America Electron Tube Div 415 5

5 St Harrison NJ
Radio Corp of America Semiconductor S Materials

Div Somerville NJ
Radio Corp of America 30 Rockefeller Plaza New

York NY
Radio Corp of America Computer Systems Div

21 Strathmore Rd Natick Mass
Radio Corp of America RCA Sales Corp 600 N

Sherman Drive Indianapolis Ind
Radio 8. Electronic Parts 2118 E 55 St Cleveland

0
Radio Eng'g Labs 29.01 Borden Ave Long Island

City NY
Radio Frequency Labs Boonton NJ
Radio Materials 4242 W Bryn Mawr Chicago III
Radio Merchandise Sales 2016 Bronxdale New

York NY
Radio Products Sound Foyer Div 1421 5 Hill Los

Angeles
Radio Receptor 240 Wythe Brooklyn NY
Radio Shack 730 Commonwealth Boston Mass
Radio Specialty 2023 SE 6 Ave Portland Ore
Radion Corp 345 Terra Cotta Ave Crystal Lake III
Radix Wire 26262 Lakeland Blvd Cleveland 0
Rad-Tel Tube 55 Chambers St Newark NJ
Ram Electronics 600 Industrial Ave Paramus NJ
Ramo Wooldridge 8433 Fallbrook Ave Canog

Park Calif
Rattray & Co George 101 New South Rd Hicksville

NY
Rauland-Borg Corp 3515 West Addison St Chicago

III
Rauland Corp 4245 N Knox Chicago III
Raven Electronics 2130 W Carroll Ave Chicago Ill
Rawson Electrical Instrument 110 Potter St Cam-

bridge Mass
RayData Corp 1078 E Grandville Columbus 0
Ray -O -Vac Co 212 E Washington St Madison Wis
Ray -Par Inc 7810 W Addison St Chicago III
Raytheon Commercial Apparatus & Systems Div

Norwood Mass
Raytheon Distributor Products Div 411 Providence

Toke Westwood Mass
Raytheon Industrial Components Div 55 Chapel

St Newton Mass
Raytheon. Microwave & Power Tube Div Waltham

Mass
Raytheon Semiconductor Div 215 1 Ave Needham

Mass
R -Columbia Products 305 Waukegan Ave High -

wood III
ReNu Inc 2403 W Ardmore Ave Chicago III
Realtone Electronics 71 5 Ave New York NY
Recoton Corp 52-..i5 Barnett Long Island NY
Redford Corp 262 Saratoga Rd Scotia NY
Reed Instrument Bearings 4241 Redwood Ave

Los Angeles Calif
Reeves Instrument East Gate Rd Roosevelt Field

Garden City LI NY
Reeves Soundcraft Great Pasture Rd Danbury Conn

SSA Electronics 1025 Nevada St Toledo 0
Sadelco Inc 601 W 26 St New York NY
Sampson Co 2244 S Western Ave Chicago III
Sams & Co Howard 1720 E 38 St Indianapolis

Ind
Sanborn Co Wyman St Waltham Mass
Sangamo Electric 1301 N 11 St Springfield III
Sargent Electric 630 Merrick Rd Lynbrook NY
SargentRayment 4926 E 12 St Oakland Calif
Sarkes Tarzian Semiconductor Div 415 N College

St Bloomington Ind
Sarkes Tarzian Tuner Div E Hillside Dr Blooming-

ton Ind
Saxton Prods 4320 Park Ave New York NY
Scala Radio 2814 19 St San Francisco Calif
Scale Specialties Denville NJ
Schaevitz Eng'g PO Box 505 Camden NJ
Schauer Mfg 4500 Alpine Cincinnati 0
Schober Organ 43 W 61 St New York NY
Schweber Electronics 60 Herricks Rd Mineola NY
Scopes Co PO Box 56 Munsey NY
Scott Inc HH 111 Powdermill Rd Maynard Mass
Scott Instruments 17 E 48 St New York NY
Seco Electronics 1201 W Clover Dr Minneapolis

Minn
Secon Metals 7 Intervale White Plains NY
Seg Electronics 1778 Flatbush Ave Brooklyn NY
Seigler Corp 875 5 Arroyo Pkwy Pasadena Calif
Seiscor Communications PO Box 1590 Tulsa Okla
Selcin Corp Box 88 Medford Mass
Semi -Alloys Inc 20 N MacOueston Pkwy Mt Ver-

non NY
Semiron Inc PO Box 328 Bedford Mass
Semitronics Corp 370 Bdwy New York NY
Sencore Inc 426 5 Westgate Dr Addison III
Sensitive Research Instrument 310 Main St New

Rochelle NY
Sequoia Wire & Cable 2201 Bay Rd Redwood

City Calif
Service Parts Systems PO Box 243 East Detroit

Mich
Servo Corp of America 11 New South Rd Hicks.

ville NY
Servo-Tek Prods 1086 Goffle Rd Hawtknne NJ
Setchell-Carlson New Brighton St Paul Minn
Shallcross Mfg Preston St Selma NC
Shell Electronics 112 State St Westbury NY
Sherwood Electronic Labs 4300 N Calif Ave Chi-

cago
Shure Brothers 222 Hartrey Ave Evanston III
Sierra Electronic 3885 Bohannon Dr Menlo Park

Calif
Sightmaster Corp SO Aleppo St Prov,dowe RI
Sigma Instruments 70 Pearl St 5 Braintree M-iss
Signalite Inc 37-41 Neptune Hwy Neptune NJ
Silicon Transistor 150 Glen Cove Carle Place LI

NY
Simpson Electric 5200 W Kinzie St Chicago III
Simpson Mfg Mark ,see Fanon-Masco)
Skottie Electronics 204 Bridge St Peckville Pa
Slater Electric 45 Sea Cliff Ave Glen Cove LI NY
Smith -Florence 4228 23 St West Seattle Wash



says BILL HULBERT, WATERTOWN ELECTRONICS...

Left: Jerry Earner, Electronics Serviceman

TRANSISTORS

Look for the Semitron famous tested and
proven Transistor Replacement Display.
Replaces over 2000 EIA American, foreign
and special type transistors - 90% of
your needs.

Right: Bill Hulbert, Watertown Electronics, Watertown, N. Y.

"Our technician customers ask for

SEMITRON REPLACEMENTS
because they're quality products
engineered to the serviceman's needs."

FREE - asK your Distributor for Semitron
replacement and substitution charts for tran-
sistors and diodes.

r.:

M ,M TM IWO

SILICON
RECTIFIER

(PatentPending

ANOTHER SEMITRON EXCLUSIVE!
Silicon Rectifier with exclusive Thermal Jacket
Heal Sink. SPECIAL INTRODUCTORY OFFER
- Kit #TH850 - 10 Silicon Rectifiers (850MA,
500PIV), PLUS High Voltage Tester, BOTH for
ONLY $6.95.

SEMITRONICS CORP.
265 Canal Street
New York 13, N. Y.

(212) CAnal 6-5401 SERVICE ENGINEERED REPLACEMENTS
 TRANSISTORS  RECTIFIERS  DIODES  IF TRANSFORMERS  CAPACITORS

SOLD THRU

DISTRIBUTORS

ONLY

MAY 1963
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NOW! CASTLE OFFERS YOU

THE BIGGEST BARGAIN IN

TV TUNER OVERHAULING!

ALL MAKES
ALL LABOR
AND PARTS
(EXCaPT EEEEE )*

ONE PRICE
ONE LOW PRICE INCLUDES ALL UHF
VHF AND UV COMBINATION' TUNE RS

95

Fast Service . . . Simply send us
your defective tuner complete: include
tubes. shield cover and any damaged parts
with model number and complaint

'UV combination tuner must be of one piece construc
Lion Separate UHF and VHF tuner with cord or gear
drives must be dismantled and the defective unit
sent tn 90 Day Warranty

CASTLE TV TUNER SERVICE, INC.
5113 North Western Avenue, Chicago 45, Illinois
653 Palisade North. Cliftside Park. New Jersey
In Canada: 136 Main Street. Toronto 13. Ontario

*Major Parts are additional in Canada

for more details circle 22 on post car/

Smith Inc Herman H 2326 Nostrand Brooklyn NY
Smolin Labs Woodbrook Drive Springdale Conn
Snyder Mfg 22 8 Ontario Philadelphia Pa
Sola Electric 1717 Busse Rd Elk Grove Village III
Solar Systems 8241 N Kimball Skokis III
Solid State Electronics 15321 Rayen Sepulveda

Calif
Solitron Devices 67 S Lexington White Plains NY
sonar Radio 3050 W 21 St Brooklyn NY
Sonic Industries 19 Wilbur St Lynbrook NY
Sonic Sy -tee.. 1250 Shames Dr Westbury NY
Sonotone Corp Elmsford NY
Sony Corp of America 580 Fifth Ave New York NY
Soreasen erods Div Raytheon South Norwalk Conn
Soundet, Radio 959 Commonwealth Boston Mass
Soundolier Inc PO Box 3848 St Louis Mo
South River Metal Prods 377 Tpk Rd South Rive,

NI
Southwestern Industrial Electronics 10201 West-

herraer Houston texas
Spaulding Prods 550 W Berner St Frankford Ind
Speer Carbon Co Speer Resistor Div Bradford Pa
Speer Carbon Co Jeffers Electronics Div Bradford

Pa
Spellman High Voltage 3029 Webster Bronx NY
Spencer Kennedy Labs 1320 Soldiers Field Rd

Boston Mass
Sperry Gyroscope Electron Tube Div Great Neck

NY
Sperry Microwave Electronics Div Clearwater Fla
Sperry Semiconductor Div Norwalk Conn
Sperry Products Shelter Rock Rd Danbury Con,
Spieling Products PO Box 411 Hicksville NY
Sprague Products North Adams Mass
Square D Co 4041 N Richards Milwaukee Wis
Stack pole Carbon Electronics Div St Marys Pa
Stancor Electronics 3501 W Addison Chicago III
Standard Electric Time 89 Logan St Springfield

Mass
Standard Electrical Prods Div General Control Inc

2240 E 3 St Dayton 0
Standard Instrument 657 Bdwy New York NY
Standard Kollsman Industries 2085 N Hawthorne

Melrose Park III
Standard Pressed Steel Box 9036 Nashville Tenn
Standard Rectifier 620 E Dyer Rd Santa Ana Calif
Standard Systems 52--0 37 St Long Island City

NY
Stanley Works Forestville Conn
State Labs 215 Park Ave South New York NY
Statham Instruments 12401 W Olympic Blvd Los

Angeles
Steelcraft Inc 1296 E Keating Muskegon Mich
Stephens Try -Sonic 8538 Warner Dr Culver City

Calif
Stereosonics Inc Box 4205 Long Island City NY

Sterling Electric Motors 5401 Telegraph Rd Los
Angeles

Sterling Mfg 7201 Wentworth Cleveland 0
Sterling Precision 17 Matinecock Ave Port Wash.

ington NY
Sterling Transformer 510 Driggs Ave Brooklyn

NY
Stevens Walden 467 Shrewsbury St Worcester

Mass
Sticht Co Herman H 27 Park PI New York NY
Strand Labs 294 Centre St Newton Mass
Stromberg Carlson Div General/ Dynamics 1400 N

Goodman St Rochester NY
Struthers -Dunn Lambs Rd Pitman NJ
Stuart 8 Co Matthew 156 5 Ave New York NY
5unit-taster Prods 169 Commercial St Sunnyvale

Calif
Sun Radio Service 320 Chestnut St Kearny NJ
Superex Electronics 4 Redford PI Yonkers NY
Superior Electric Bristol Conn
Superior Instruments 2435 White PlaMs Rd New

York NY
Superior Mfg 8 Instrument 36.07 20 Ave Long

Island City NY
Superscope Inc 8150 Vineland Ave Sun Valley

Calif
Suprenant Mfg 172 Sterling St Clinton Mass
Supreme Publications 1760 Balsam Rd Highland

Park III
Swedgal M 258 Bdwy New York NY
Sweeney Mfg BK 6300 E 44 St Denver Colo
Swing-O-Lite Inc 13 Moonachie Rd Hackensack

N.1

Switchcraft Inc 5555 N Elston Chicago III
Sylvania Electric Products 730 Third Ave New

York NY
Symphonic Radio 8 Electronic 10 Columbus Circle

N New York 19 NY
syntron Semiconductor Div Homer City Pa
Systems Inc 2400 Diversified Way Orlando Fla
Systems Research 7635 Tobias Van Nuys Calif

TACO see Technical Appliance Corp
TV Development Corp 469 Jericho Tpk Mineola

NY
TV Hardware Mfg 919 Taylor Ave Rockford 111
TV Parts House PO Box 1971 Billings Mont
TV Tuner Service 2103 W 3 St Bloomington Ind
TV Utilities 112-33 Colonial Ave Corona NY
TV Wire Prods 119 Prospect Ave Burbank Calif
Taber Instrument 107 Goundry St N Tonowanda

NY

REDUCE INVENTORY! INCREASE SALES!

i?

5 ADMIRAL

ENSIGNS REPLACE

43 TUBE TYPES

Be wise...standardize on

ADMIRAL
ENS GN

Save space, save dollars! Make more profit per sale with the
Admiral ENSIGN "Big 5" as your basic tube inventory. All
materials and parts used in the manufacture of these tubes
are new except for the envelopes, which prior to reuse, have
been inspected and tested to the same standard as new enve-
lopes. Every Admiral ENSIGN tube is of fine/precision qual-
ity manufacture.

REPLACEMENT PICTURE TUBES
Always Fine/Precision Quality

ENSIGN
17BJP4

REPLACES

17ATP4
17ATP4A
17AVP4

17AVP4A
17BUP4
17CBP4

17CLP4

ENSIGN
21AMP4A

REPLACES

1 21ACP4
`, 21ACP4A

T 21AMP4

21AQP4
21AQP4A
21CUP4

21BSP4

ENSIGN
21CBP4A

REPLACES

21 FLP4
21 ALP4
21ALP4A
21ALP4B
21ANP4
21ANP4A

21 ATP4
21ATP4A
21ATP4B
21BAP4
21 BNP4
21BTP4

21CBP4B
21CMP4
21CVP4
21CWP4
21DNP4
21CBP4

ENSIGN
24CP4A

REPLACES

24ADP4
24CP4
24QP4

24ATP4
24VP4
24VP4A

24XP4

ENSIGN
24AEP4

REPLACES
___-....---IL

} 24DP4A
24VP4

24ANP4
24ZP4

Call your ADMIRAL DISTRIBUTOR
:omorrow ...start cutting inventory cost,
pocketing new profits right away!

- - for more details circle 10 on post card
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Exact replacenent cc ntrols
factory assembled, ready to
install.

4;41

Standard Controls

The industry's longest line
of wire -wound and carbon
poten r

iOr last,

IfOliaili0

No compromises here - for all your servicing needs, get
Clarostat replacement controls. Entire line is &signed

for the technician, providing the fastest, most convenient,
and most profitable replacement for every need. See your

Clarostat distributor, or write for catalog ...

Duals
Dual control! n field -as-
sembled fore. Meet all
popular needs with few
components.

(10
UNI-TITE

Field -assembled dual con-
centric combination con-
trols. Easy, fast, positive
assembly.

DISTRIBUTOR SALES DIVISION

L.A 1--<% BTAT
CLAROSTAT MFG. CO., INC. DOVER. NEW HAMPSHIRE

MAY 1963
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NEW
COMPLETE
2 -WAY
RADIO LAB
SELLS FOR
JUST $4895

FEATURES
Tests crystals in or out of

circuit
Indicates modulation
Indicates RF field strength
Indicates audio output across

voice coil
Generates crystal controlled

400 cps mod. RF signal
Serves as .05 V audio frequency

signal source
Checks 0-5 VDC and 0-1-50-100

maDC current ranges
Can be used as 0-25 V RF volt-

meter with accessory probe
Can be used as 0-10 W RF

power meter with accessory
probe

QUALITY
Built and backed by Seco, a
known and respected name in
the test instrument field. Seco
developed and patented the
Grid Circuit Test-holds many
firsts-guarantees every piece
of equipment.

WIDE APPLICATION
Aircraft
Marine gear
Police or fleet radio
Remote controls
Garage door openers
Industrial apparatus

ACCESSORIES
Get extra use trom lour model
500A with these handy acces-
sories: RF probe. field strength
cable. attenuator and special
crystals cut to .002% accuracy.
Write nose for full detail,.

Model 500A $48.95 Net
$55.95 net with accessory probe

I SECO
ELECTRONICS

- 9 INC Clover Drive
 M.nneupolis 70, Minn.

is subsidiary of Di-Acro Corporation

Talk -A -Phone Co 5013 N Kedzie Ave Chicago 111

Tandberg of America 8 3 Ave Pelham NY
Tans.sior Electronics Bennington Vt
Tap -A -Line Mfg PO Box 563 Pompano Beach Fla
Tape-Athon 523 S Hindry Inglewood Calif
Taylor Instruments 95 Ames Rochester NY
Tech -Master 75 Front St Crooklyn NY
Technibilt Corp 905 Airway Glendale Calif
Technical Appliance Corp Sherburne NY
Technical Industries 389 N Fair Oaks Pasadena

Calif
Technical Material 700 Fennimore Rd Mamaroneck

NY
Technical Sales 189 Van Resselaer Buffalo NY
Technical Wire Prods 129 Uermody Cranford NJ
Technipower Inc 18 Marshall St 5 Norwalk Conn
Technitrol Eng'g 1952 Allegheny Philadelphia Pa
Technology Instrument 533 Main Acton Mass
Technology Instrument 850 Lawrence Dr Newbury

Park Calif
Tecraft PO Box 84 South Hackensack NJ
Tektronix Inc PO Box 500 Beaverton Ore
Telcolab Corp 405 Lexington New York NY
Telechrome Mfg Hammarlund Automation Div 28

Ranick Dr Amityville LI NY
Telectro Industries 37-18 37 St Long Island City

NY
Teleniatic Industries 16 Howard St Brooklyn NY
Telephone & Electronics 101 Park Ave New York

NY
Telerad Div Lionel Corp Route 69.202 Flemington

NJ
Teleradio Eng'g 99 Wall St New York NY
Tele-Test Instruments 92.24 Queens Blvd Rego

Park NY
Teletype Corp 5555 Touhy Ave Skokie III
Tele-Vue Towers Box 510 Fargo ND
Telex Inc 3054 Excellsior Mpls Minn
Telex. Aemco Div Telex Inc Mankato Minn
Telonic Industries 60 N 1 Ave Beech Grove nd
Teltron Electric 428 Harrison Ave Harrison NJ
Tenatronics Ltd 1011 Power Ave Cleveland C
Tenna Mfg 7580 Garfield Blvd Cleveland 0
Tennalab 10th & State Sts Quincy III
Tensolite Insulated Wire W Main St Tarrytown NY
Tensor Electric Devel 1873 Eastern Pkwy Brook'yn

NY
Terado Co 1068 Raymond Ave St Paul Minn
Terminal Hudson 236 W 17 St New York NY
Test Devices 3014 5 Halladay St Santa Anna Calif
Tetrad Corp 62 St Marys Ave Yonkers NY
Tevco Insulated Wire 108 E Prospect Ave Bur-

bank Calif
Texas Crystals 1000 Crystal Dr Ft Myers Fla
Texas Instruments PO Box 5012 Dallas Tex
Thermo Electric Saddle Brook NJ
Theta Instrument 520 Victor St Saddlebrook NJ
Thomas & Betts 36 Butler St. Elizabeth NJ
Thomas Electronic Organs 8345 Hayvenhurst Ave

Sepulveda Calif
Thomas Electronics 118 9 St Passaic NJ
Thompson-Ramo-Wooldridge 202 N Canon Dr

Beverly Hills Calif
Thordarson-Meissner 7th & Belmont Mt Carmel III
Thorens Div ELPA Mktg Industries New Hyde

Park NY
Thor Power Tool 1421 Barnsdale Rd LaGrange Park

III
Thwing-Albert Instrument Penn & Pulaski Ave

Philadelphia Pa
Time Records 2 W 45 St New York NY
Times Wire & Cable 358 Hall Ave Wallingford

Conn
Tobe Deutschman 'see Deutschman Corp Tobe
Torwico Electronics 1090 Morris Ave Union NJ
Toshiba Mitsui & Co 530 5 Ave New York NY
Tracerlab Keleket 1601 Trapelo Rd Waltham Mass
Trad Electronics 1001 1 Ave Asbury Park NJ
Transistel Intl Corp 615 Winters Ave Paramus NJ
Transistor Electronics 3357 Republic Minneapolis

Minn
Transistor Specialties Plainview NY
Transistron Electronics Wakefield Mass
Transis-Tronics Inc 1601 Olympic Santa Moma

Calif
Transvision Electronics Grey Oaks Ave Yonkers NY
Trav-Ler Radio 571 W Jackson Chicago III
Triad Transformer 4055 Redwood Ave Venice Calif
Tricraft Prods 1535 N Ashland Ave Chicago III
Tri-Lab Electronics 4319 Twain Ave San Diego

Calif
Trimm Inc 400 Lake St Libertyville III
Trio Labs Plainview LI NY
Trio Mfg Griggsville III
Triplett Electrical Instrument Bluffton 0
Triton Tape 6205 30 Ave Woodside NY
Trott Electronics 412 Smith St Rochester NY
Tru.Ohm Prods 2800 N Milwaukee Ave Chicago III
Tru-Vac 438 Harrison Ave Harrison NJ
Tube-ARama Nationwide Bldg Harrison NJ
Tucor Inc 59 Danbury Rd Wilton Conn
Tung -Sol Electric 1 Summer Ave Newark NJ
Turner Co 909 17 St NE Cedar Rapids Iowa
Twirl -Con Tools 1101 N East St Edna Texas

US Components 454 E 148 St New York NY
US Electronic Publishing 480 Lexington Ave New

York NY
US Gasket 600 N 10 St Camden NJ
US Recording 1347 5 Capitol St Washington CC
US Relay -Electronics 717 N Coney Ave Azusa

Calif
US Semror (see US Semiconductor Products'
US Semiconductor Products Div United Industrial

Corp 3540 W Osborn Rd Phoenix Ariz
US Steel 525 Win Penn Place Pittsburgh Pa
US Transistor 149 Eileen Way Syosset LI NY
Utah Electronics 1123 E Franklin St Huntington

Ind
U -Test -M Mfg 4325 W Lincoln Milwaukee Wis
UXL Corp 819 Blake Ave Brooklyn NY

'see Warren J Weiss Assoc'
i.:11man Devices Ridgefield Conn
U rra Electronics 225 E 60 St New York NY
Ultra -Hi TV Mfg 69 Hammond St Worcester Mass
Ultradine Inc PO Box 3308 Albuquerque NM
Ultrasonic Industries Ames Court Engineers Hill

P:ainview LI NY
Ultrasonic Systems 2255 S Carmelina Los Angeles
Ultravision Mfg 185 Goffle Rd Hawthorne NJ
Ultronix Inc 111 E 20 Ave San Mateo Calif
Ungar Electric Tools 1475 E El Segundo Blvd

Hawthorne Calif
Ungar Co Sid 1729 Washington Blvd Venice Caiif
Unilectron Inc 129 Binney St Cambridge Mass
Unimax Switch Div WL Maxson Wallingford Conn
Union Carbide Consumer Prods 270 Park Ave

New York NY
Union Switch & Signal Div Westinghouse Air

Brake Swissvale Pa
United Artists Records 729 7 Ave New York NY
United Audio Prods 12 W 18 St New York NY
United Catalog Publishers 635 Stewart Ave Garden

City NY
United Condenser 3400 Park Ave Bronx NY
United Electric Controls 85 School St Watertown

Mass
United Electronic Mfg 542 39 St Union City NJ
United Electronics 42 Spring St Newark NJ
United Motor Service Div GMC General Motors

Bldg Detroit Mich
United Nat'l Labs 99 President St Passaic NJ
United Radio Box 1000 Newark NJ
United Scientific Labs 35-15 17 Ave Long Island

City NY
United Shoe Mfg Shelton Conn
United Transformer 150 Varick St New York NY
Universal Electronics Labs 510 Hudson St Hacken-

sack NJ
Universal Relay 42 White St New York NY
Universal Teletronics 8 Gary Rd Syosset LI NY
Universal Transistor Products 17 Brooklyn Ave

Westbury LI NY
Universal Voltronics 17 S Lexington Ave White

Plains NY
University loudspeakers 80 5 Kensido Ave White

Plains NY
Up -Right Towers 1013 Pardee St Berkeley Calif
Utica Drop Forge & Tool 2415 Whitesboro Utica

NY
Utica Electronic Communications 2714 W Irving Pk

Chicago III

V
V -M Corp 4th & Park Sts Benton Harbor Mich
Vaco Products 317 E Ontario St Chicago Ill
Vacudyne Assoc 397 7 Ave Brooklyn NY
Valpey Crystals 1244 Highland St Holliston Mass
Van Norman Industries 186 Granite St Manchester

NH
Van Nostrand Co D 120 Alexander St Princeton

NJ
Vari Corp 2825 Cedar Ave Minneapolis Minn
Varo Inc 2201 Walnut St Garland Texas
Varian Assoc 611 Hansen Way Palo Alto Calif
Vector Electronic 1100 Fowler St Glendale Calif
Vector Mfg Keystone Rd Southampton Pa
Veeder-Root Inc 70 Sargeant St Hartford Conn
Vega Electronics 1071 N Hwy 9 Cupertino Calif
Vernistat Div Perkin-Elmer Emerald St Norwalk

Conn
Vernitron Corp 136 Church St New York NY
Vibro Ceramic Div Gulton Industries 212 Durham

Ave Metuchen NJ
Vickers Inc 1815 Locust St St Louis Mo
Victor Electric Wire 8 Cable 618 Main St West

Warwick RI
Victoreen Instrument 5806 Hough Ave Cleveland

0
Victory Electronics 50 Bond St Westbury LI NY
Victory Eng'g Springfield Rd Union NJ
Vidaire Electronics 365 Babylon Tpk Roosevelt

LI NY
Video Accessories PO Box 223 Tulsa Okla
Video Instruments 3002 Penna Ave Santa Monica

Calif
Videon Electronics 902 E Michigan St Indianapol .

Ind
Viking Industries 21343 Roscoe Blvd Canoga Park

Calif
Viking of Minn 9600 Aldrich St Minneapolis Minn
Vis-U-All Products Hampshire III
Vitramon Inc Box 544 Bridgeport Conn
Vitrex Inc P'Z' Box 10 N Miami Beach Fla
Vocaline Co of America 133 Coulter St Old Say-

brook Conn
Voisharn Electronics 13259 Sherman Way N Holly-

wood Calif
Vokar Products 201 E Catherine St Ann Harbor

Mich
Volkswagen of America 476 Hudson Terrace Elgle-

wood Cliffs NJ
Volt -Air Twins Mfg Co 6716 Park Ave Allen

Park Mich
Voltron Prods 1020 5 Arroyo Pkwy Pasadena

Calif
Voycall Div Lake Mfg 2323 Chestnut Oakland

Calif
Vulcan Electric 88 Holton Danvers Mass

- - for more details circle 50 on post card
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Every RCA Victor NewVista TV uses
Space Age Sealed Circuitry... extra
dependable easy -to -service circuits that are ...

MOre
than old-fashioned all hand-wired circuitry!

Old-fashioned all hand -wired Circuitry Precision Crafted RCA
Space Age Sealed Circuitry

Let your own TV

service records
prove the ,4g L,

dependability
of RCA Victor

New Vista TV

SEE WALT DISNEY'S WONDERFUL WORLD OF COLOR SUNDAYS. NBC TV NETWORK

The Most Trusted Name in Electronics

TMK (s)
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AVIS NIGH GAIN ANTENNAS
CONTROLLED RADIATION

Pettorse Is Wonted reword dye horizon
for optimum response.

Mounting Structure Does Not Affect
Radiation Pattern

"TEAM-MATES"
TG -5-S 044-170 m,I TG -2-R

$74.25 Net $1e00 Not
3 ELEMENTS Half wovefied Stotion Element
30 Pourer of rnoornunt

TG2.1 Possible Goin
Although independent use of the
TO'S-S end TO2.11 011102-
,^9 oerformonce, their combined
use as "Team -Mores" produce
the ultimate in gain and effi
r.ence The engineered comp.,ibl characteristics of pure

vertical poloritation and
'notched Ned point,, with
the elumnotion of horizon-
tal polorisotion, woke the

Team -Mares leaders in
the field of communication

Gem figures. Radiation Pet -
end Catalogs Listing

All Models am Avoiloble

1

EASY TO INSTALL
no need to remove upholstery

Mritints (torn Mil -
side bY insertion
through 7/g.' hole

hinnnts flat: onl
it.r. VA- insult.
tout

LIE r01011 DISIMBUION 01 *Rill CARMINE!

011:1110k. n.

lig 1,,tilt SI Mm.hr.tu if
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Waber Electronics Hancock & Somerset Sts Phila-
delphia Pa

Wacline Inc 35 S St Claire St Dayton 0
Wakefield Eng'g Wakefield Mass
Walco Electronics 60 Franklin St East Orange NJWald Inc 119 Prospect Ave Burbank Calif
Waldom Electronics 4625 W 53 St Chicago III
Walker Pacific PO Box 2242 La Puente Calif
Wall Mfg Co P Grove City Pa
Wallace Telaides see FIV Associates
Walsco Electronics S Wyman St Rockford III
Ward Leonard Electric 115 MOueston Pkwy Mt

Vernon NY
Ward Products Edsom St Amsterdam NY
Wassco Electric Prods 2032 2 Ave South St

Petersburg Fla
Waterman Prods 2445 Emerald St Philadelphia

Pa

Waters Mfg Boston Post Rd Wayland Mass
Waveforms Inc 333 6 Ave New York NY
Wayne Kerr 1633 Race St Philadelphia Pa
Weatherford Co RV Glendale Calif
Weathers Industries 66 E Gloucester Pike Barrirg-

ton NJ
Webcor Inc 5626 Bloomingdale Ave Chicago III
Webster Electric 1900 Clark St Racine Wis
Webster Mfg 317 Roebling Rd South San Fran-

cisco Calif
Webster Productomatic 182 Ave D Rochester NY
Weirton Steel Co Weirton W Va
Weiss Assoc 346 W 44 St New York NY
Wellcor Inc 1214 N Wells St Chicago III
Weller Electric 601 Stone Crossing Rd Easton Pa
Wells Electronics 1701 5 Main St South Bend Ind
Wells -Gardner 2701 N Kildare Ave Chicago III
Wen Products 5810 Northwest Hwy Chicago I I

Wendell Plastic Fabrics 1220 Bdwy New York NY
Westbury Electronics 300 Shames Dr Westbury

NY
West Instrument 4363 W Montrose Ave Chicago

III
Western Electric Mfg & Supply Laureldale Pa
Western Semiconductors 605 Alton St Santa Asa

Calif
Western Tuner Rebuilders 1140 N Vermont Ave

Los Angeles
Westinghouse Electric Corp PO Box 746 Baltimore

Md
Westinghouse Electric Radio -TV Dept Metuchen NJ
Westinghouse Systems Control Dept 4454 Genes -

see Buffalo NY
Westinghouse Electronic Tube Div Box 284 Elmira

NY

IN DESIGN - MATERIALS - PERFORMANCE
Every way you look at it, the American -made Atlas Sound EC -10 is 100% NEW. For its size
and price, this compact, weather-proof speaker is a powerhouse of crisp, articulate sound for
a wide variety of applications. Ideal where space, weight and appearance are a factor. Smallin dimensions, but a giant in performance. Low in price, but high in value.
Molded of Implex* - a new, tough, all-weather acrylic plastic - the horn and throat sections
assure vibration -free and resonance -free output from its acoustically -clean lines. Rugged
corrosion -proof die castings provide extra strength where needed. Overall the handsome
beige -and -brown colors blend with any decor.  Also new is the magnetic circuit. Engineered
around a new highly efficient ceramic magnet, the design confines the flux concentrationto the voice coil gap area, thus increasing conversion efficiency.  The diaphragm assembly
is a departure, too! It's reinforced phenolic, bonded to the voice coil in one piece, and self -aligning.  The adjustable bracket is different, too! Of tough steel, its clever design makesmounting simple and secure.

The Atlas Sound EC -10 paging speaker is worth $23"listening to - and hear this - the list price is only

ATLAS SOUND T-4 TRANSFORMER
For multiple speaker installations,
Atlas Sound T-4 weatherproof line
matching transformer is specially
designed for the EC -10. You mount
it on the speaker with Just a single
screw. $6.25 List

Specifications: Power 6 watts; Standard im-
pedance 8 ohms (available 45 ohms): Length
Overall 63/8"; Bell Diameter 61/4"; Weight
2 lbs.

*t.m. Rohm and Haas
Write for full details and latest catalog.

ATLAS SOUND Division of American Trading and Production Corporation
1419.51 39th Street, Brooklyn 18, N. Y. In Canada: Atlas Radio Corp. Ltd.. Toronto

- - - for more details circle 18 on post card

Westinghouse Industrial Products Div PO Box
2278 Gateway Center Pittsburgh Pa

Westinghouse Semiconductor Dept Youngwood Pa
Westinghouse Micarta Div Hampton SC
Weston Instruments 614 Frelinghuysen Ave New-

ark NJ
Warfedale ,see British Industries)
Wheeler Electronic Div Sperry Rand 150 E Aurora

St Waterbury Conn
Wheelco Industrial Instruments Div Barber -Colman

Co Rockford III
Whitaker Cable 1301 Burlington St N KansasCity Mo
White Eng'g 238 Grand Ave Rutherford NJ
Wiancko Eng'g 255 N Halstead Pasadena Calif
Wilcox -Gay Corp Charlotte Mich
Wiley & Sons John 440 Park Ave S New York NY
Wilson & Co GC Huntington W Va
Wincharger Corp E 7th & Division Sts Sioux City

Iowa
Wind Turbine Co Penn., RR Station West Chester

Pa

Windsor Electronics Glen Ellyn III
Winegard Co 3019-28 Kirkwood Burlington Iowa
Winpower Mfg 1207 1 Ave E Newton Iowa
Wire Prods Co 1215 South Ave Syracuse NY
Winslow Co 701 Lehigh Ave Union NJ
Winston Electronics 4000 NW 28 St Miami Fla
Wintriss Controls 20-25 Vandam St. New York NY
Wood Electric 244 Broad St. Lynn Mass
Workman TV Inc Box 5397 Sarasota Fla
World Radio Labs 3415 W Bdwy Council BluffsIowa
Worner Electronic Rankin Ill
Wright Steel & Wire GE 243 Stafford St Wor-

cester Mass
Wright -Zimmerman Inc 330 5 Ave New Brighton

Minn
Wuerth Tube -Saver Corp PO Box 66 Hollandale

Fla
Wurlitrer Co N Tonawanda NY
Wyco Metal Prods 6918 Beck Ave North Holly-

wood Calif

X-Acto Inc 48-41 Van Dam St Long Island City NY
Xcelite Inc Thorne Ave & Bank St Orchard Park

NY

Y

Yardney Electric 40-50 Leonard St New York NY
Yashica Co 234 5 Ave New York NY
Yeats Appliance Dolly 2124 N 12 St Milwaukee

Wis
Yellow Springs Instrument Yellow Springs 0

Zalytron Tube Corp 220 W 42 St New York NY
Zenith Electric 152 W Walton St Chicago III
Zenith Radio 6001 Dickens Ave Chicago III

Technical Societies
& Industry

Associations
with name of secretary
unless otherwise noted

Acoustical Society of America 335 E 45 St New
York 17 N Y -Wallace Waterfall

Aerospace Electrical Society 3540 Wilshire Blvd
Los Angeles 5 Calif -L T Isaacs

Aerospace Industries Assn of America Inc 610
Shoreham Bldg Washington 5 DC -S L Wright

Air Traffic Control Assn 528 Barr Bldg Washington
6 DC -R. L. Grayson

Airways Engineering Society 6395 Cemp Bowie
Blvd Fort Worth 16 Texas -Chris Lample Exec
Dir

American Institute of Electrical Engineers 345 E
47 St New York 17 NY -N S Hibshman

American Institute of Physics 335 E 45 St New
York 17 NY -Wallace Waterfall

American Management Assn 1515 Broadway New
York 36 NY -Philip Jones

American Physical Society 538 W 120 St New
York 27 NY -K K Darrow

American Production & Inventory Control Society
330 S Wells St Chicago III -R S Mayer

American Radio Importers Assn 276 Park Ave
South New York 10 NY -Samuel Frankel

American Radio Relay League Inc 38 LaSalle Rd
West Hartford 7 Conn -John Huntoon Gen' Mgr

American Society for Quality Control 161 W
Wisconsin Ave Milwaukee 3 Wis-W P Young-
claus Jr Adm Secy

American Society for Testing & Materials 1916
Race St Philadelphia 3 Pa -T A Marshall JrExec Secy
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uphonics

Orbit Action

CERAMIC 1 CARTRIDGES

REPLACE ALL STEREO AND
MONAJRAL CARTRIDGES
EASIEST OF ALL CARTRIDGES
TO INSTALL

No. 1 choice of phono manufacturers.

Now, your most logical choice

for exact replacement
New Euphonics Orbit Action Cartridges are exact replace-
ments fo- millions of Euphonics Cartridges now in use, and
all other ceramic cartridges. Rugged, trouble -free and easiest
to install, Euphonics cartridges offer you these important
advantages:

EXCLUSIVE ORBIT ACTION
 Eliminates twisting of lead wires

 Reduces mass of playing needle

 Simplified needle replacement

 Positive tip rake angle-no dirt
collecting "hook"

 Provides same wide -range re-
sponse from both needles: 16-
25,000 cps.

Other Advantages: Unique mounting bracket permits fast, snap -In
installation of cartridge  Low tracking force (2 grams) for minimum
record and stylus wear  Stylus automatically retracts when arm is
dropped  PZT ceramic elements eliminate magnetic hum and are
impervious to heat and moisture  High compliance: 4 micro -cm per
dyne 4 terminals --complete with jumper for 3 -terminal installation.

Complete with dual needles.
U-8. .0007 Sapphire and .003 Sapphire
U-9..0007 Diamond and .003 Sapphire

ALL PRODUCTS AMERICAN MADE For complete details see
your distributor or write Dept. Er -5

uphonics
CORPORATION

GUAYNABO, PUERTO RICO. U.S.A.

- for more details circle 28 on post card

Communications, mobile radio...

A First Class
FCC License
...or Your Money Back!

RADIO
TELEPIIONE

OPERATOR
LICE*$

PI RST CLASS

(t)
Itz

S 1,!
Your key to future success in electronics is a First -Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens -
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here's why:

Our training programs will quickly prepare you for
a First -Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License ... or your money back!

You owe it to yourself, your family, your future to get
the complete details on our "proven effective" Cleve-
land Institute home study. Just send the coupon below
TODAY. There's no obligation.

MAIL COUPON TODAY FOR FREE CATALOG

Cleveland Instit-ate of Electronics
1776 E. 17th St., Dept. ET -1
Cleveland 14, Ohio

Please send FREE Career Informa-
tion prepared to help me get. ahead in
Electronics, without further obligation.

CHECK AREA OF MOST
INTEREST -

Electronics Technology First -Class FCC License

Industrial Electronics Electronic Communications
El Broadcast Engineering 0 other

Your present OCCUp06011

Name Age_
(please print)

Address

City Zone State

Accredited Member National Home Study Council

- - - for more details circle 25 on post card
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TV TIPS
FROM TRIAD

"SPECIAL'

"Haven't you fixed that kluge, yet?"
the senior PTM said to Joe.

"No, Bill, it shrinks a little horizon-
tally after it's on for an hour, and I
see 'Callback' written all over it."

"What are you going to do next?"
queried Bill, as he poured himself a
cup of coffee.

"I've already done it," said Joe with
a grin. "I knew you'd show up if I
waited."

"All right, what do you know about
the chassis for sure?" said Bill.

"Well," Joe recited, "New Charley
Dog Six, flyback, and damper tube,
high voltage ok, boost a little low
after an hour, screen ok - -"

"How do you know the screen
is ok?"

"The service folder says so. It says
the screen voltage should be 165 and
this one measures about 178, which is
within ten percent."

"Let's use the Check Chart* on it,"
said Bill.

"Here we go. Set off. Screen resist-
ance?"

"8.2K," replied Joe.
"Set on? Voltage across screen

resistor?"
"192."
"Chart shows current is 23 ma.

Measure screen to ground."
"Still 178," Joe said.
"Wattage dissipated in screen 4.3.

Max safe level 3 watts. Expected tube
life probably less than one hundred
hours!"

"What's next?"
"Let's try it with a 10 watt 18 K.

Voltage across resistor?"
"210."
"Current 12 ma. Voltage to

chassis?"
"160," Joe said, surprise in his

voice.
"Screen wattage 1.9, width better,

and boost normal," said Bill, as he
finished his cup of coffee. "Now, you
could have done that yourself,
couldn't you?"
*Triad Callback Stopper, that is.

MORAL: The Triad Callback Stop-

Per Check Chart may be just as useful
to you as it was to Bill and Joe. Get
yours from your distributor, or write
to us and we'll send you one. Triad
Distributor Division, 305 North
Briant Street, Huntington, Indiana.

A DIVISION OF LITTON INDUSTRIES CB
- - for more details circle 58 on post card

American Society of Mechanical Engineers United
Engineering Center 345 E 47 St New York 17
NY -O B Schier II

American Standards Assn 10 E 40 St New York
16 NY -R E Gay Managing Director & Secy

American Welding Society 345 E 47 St New York
17 NY -F L Plummer

Armed Forces Communications & Electronics Assn
1624 Eye St NW Washington 6 DC -Col F T
Ostenberg USA (Ret)

Associated Public -Safety Communications Officers
51 Government St Mobile Ala -H P Black

Association for Computing Machinery 14 E 69
St New York 21 NY -Mrs Irene Holliser Exec
Secy

Association of Electronic Parts & Equipment Mfrs
Suite 1710 100 S Wacker Dr Chicago 6 III -
K C Prince

Audio Engineering Society P 0 Box 12 Old
Chelsea Station New York 11 NY -C J LeBel

Communications Equipment Manufacturers Assn
c/o Utica Communication Corp 2714 W Irving
Park Chicago III

Electrical Apparatus Service Assn 7730 Carondelet
Ave St Louis 5 Mo-George Larsen

Electronic Engineering Assn 11 Green St Mayfair
London W 1 England -H E F Taylor

Electronic Representatives Assn 600 S Michigan
Chicago 5 111 -Harry Halinton

Electronic Sales Managers Assn PO Box 1 Bellerose
LI NY -Alex White Exec Dir

Electronic Industries Assn 1721 De Sales St
NW Washington 6 DC -1 D Secrest

Greater Washington Educational TV Assn 1001
Vermont Ave NW Washington 5 D C -Miss
Patricia Oliver

Institute of the Aerospace Sciences 2 E 64 St
New York 21 N Y -R R Dexter

Institute of High Fidelity Mfrs 516 5 Ave New
York 36 NY -S B Marantz

Institute of Printed Circuits 27 E Monroe St
Chicago 3 111-R E Pritchard

Institute of Radio Engineers 1 E 79 St New York
21 NY -Dr George W Bailey Exec Secy

Instrument Society of America Penn -Sheraton
Hotel Pittsburgh 19 Pa -W H Kushnick

International Municipal Signal Assn 130 W 42 St
New York 36 NY -Irvin Shulsinger

Joint Technical Advisory Committee 1 E 79 St
New York 21 NY -L G Cumming

Long Island Electronics Mfrs Council PO Box 453
Mineola NY -John Cammarata

Metal Finishing Assn of Southern Calif 4386
Lankershim Blvd North Hollywood Calif -Harvey
Stowers

National Appliance & Radio -TV Dealers Assn 1141
Merchandise Mart Chicago 54 111-J P Fulford

National Assn of Broadcasters 1771 N St N W
Washington 6 DC -Everett Revercomb

National Assn of Electrical Distributors 290
Madison Ave New York 17 NY -A W Hooper
Exec Dir

National Assn of Music Merchants 222 W Adams
Chicago 6 III -W R Gard Exec Secy

National Assn of Relay Mfrs PO Box
1 Bellerose

26 LI NY -P Garnick
National Audio -Visual Assn 1201 Spring St Fairfax

Va-Don White Exec Vice Pres
National Community TV Assn 535 Transportation

Bldg Washington 6 DC -Frank Thompson
National Electrical Mfrs Assn 155 E 44 St New

York 17 NY -J F Miller Managing Dir
National Electronic Distributors Assn 343 S Dear-

born St Chicago 4 III -G S Carter
National Electronics Conference 228 N LaSalle St

Chicago 1 111 -Dr E W Ernst

Phonograph Mfrs Assn 37 W 53 St New York 19
NY -A D Adams

Precision Potentiometer Mfrs Assn 27 E Monroe
St Chicago 3 III -R E Pritchard

Producers of Associated Components for Elec-
tronics (PACE) 261 Broadway New York 7 NY-
Walter Jablon

Purchasing Agents of the Radio -TV & Electronic
Industry PO Box 62 Rosedale 22 NY -B Trimboli

Radio Club of America 11 W 42 St New York 36
NY -James Morelock

Radio Technical Commission for Aeronautics(RICA) Room 1072 Bldg T-5 Washington 25DC -L M Sherer
Radio Technical Commission for Marine Services

c/o Federal Communications Commission Wash-
ington 25 DC -G R McLeod

Scientific Apparatus Makers Assn 20 N WackerDr Chicago 6 111 -Kenneth Andersen
Society for Nondestructive Testing 914 Chicago

Ave Evanston Ill -P D Johnson
Society of Motion Picture & TV Engineers 55 W42 St New York 36 NY --H E Farmer
Society of Plastics Engineers 65 Prospect St

Stamford Conn -Colin Campbell
Special Industrial Radio Service Assn 711 14 St

N W Washington 5 D C -G K AdamsStandards Engineers Society 170 Livingston Ave
New Providence N J -K W Truhn Pres

Ultrasonic Mfrs Assn 271 North Ave New Rochelle
N Y -J R Fisher Pres

Western Electronic Mfrs Assn 1435 S La Cienega
Blvd Los Angeles 35 Calif -W H Heflin

Electronic Schools
Basic TV -Radio Servicing 1

Advanced TV -radio servicing 2
Color TV servicing 3
Communications, FCC Damns 4
Industrial electronics 5
Hi-Fi 8 Audio 6
Military electronics 7
Appliance servicing 8
Business Management 9
Electronic Engineering Technology 10
All have both Correspondence and Resident
Courses, except those followed by R for
Resident Courses or C for Correspondence
Courses.

ARIZONA
PHOENIX -Middleton Institute of Electronics 2937

E McDowell Rd -1-2-3-4-5-10-R

CALIFORNIA
ANAHEIM -Coast Electronics Institute 501 S

Brookhurst Ave -1-2-3-4-5-6-7-R
HOLLYWOOD -Hollywood Radio and TV Institute

7078 Hollywood Blvd -1-2-C
HOLLYWOOD -Pacific Intl College of Arts &

Sciences 5719 Santa Monica Blvd -6-9-10
INGLEWOOD-Electronic Technical Institute 970 W

Manchester Ave -10
INGLEWOOD-Northrop Institute of Technology

1155 W Arbor Vitae St -10
LOS ANGELES -Grantham Schools 1505 N Western

Ave -4

LOS ANGELES -National Technical Schools 4000 S
Figueroa St -1-2-3-4-5-6.7-8-10

LOS ANGELES -Radio -TV Training School 815 E
Rosecrans Ave -1-2-3-5-C

LOS ANGELES -RCA Institutes 610 S Main St -
1.2 -3-4-5-7-10

SAN DIEGO -Electronic Technical Institute 4863El Colon Blvd -10

CONNECTICUT
HARTFORD -New England Technical Institute of

Conn Inc 56 Union Place -1-2-3-4-5-6-8-10
HARTFORD -Ward School of Electronics 44 Niles

St -5-10

DISTRICT OF COLUMBIA
WASHINGTON -Capitol Radio Engineering Insti-

tute 3224 16 St NW -5-9-10
WASHINGTON -Grantham School of Electronics

821 19 St NW -4
WASHINGTON -National Radio Institute 3939 Wis-

consin Ave NW -1-2-4-5-7.8-C

ILLINOIS
CHICAGO -Christy Trades School 3214 W Law-

rence Ave -1-2-3-5-6-7-8-C
CHICAGO -Commercial Trades Institute 1400 W

Greenleaf Ave -1-2-3-5-C
CHICAGO -Coyne Electrical School 1501 W

Congress Pkwy 1 2 3-5 6 7-8
CHICAGO-DeVry Technical Institute 4141 Bel-

mont Ave -1-2-3-4-5-6-7-8-10
CHICAGO -Industrial Training Institute 2150 W

Lawrence Ave -I -2-5-8-C
CHICAGO -Motorola Training Institute 4501 W

Augusta Blvd -4-C

INDIANA
ANGOLA -Tri-State College -1-2-3-4-5-6-9-10-R
INDIANAPOLIS -Indianapolis Electronic School 633

N Pennsylvania St -1-2-3-4-5-6-10-R
VALPARAISO-Valparaiso Technical Institute Box

490-1-2-3-4-5-10-R

KENTUCKY
LOUISVILLE -United Electronics Institute 3947

Park Drive -1-2-3-4-5-6-7-10

MARYLAND
BALTIMORE -Baltimore Technical Institute 1425

Eutaw Place -1-2-3-4-5-R

MICHIGAN
DETROIT -Radio Electronic & TV Schools 1625 EGrand Blvd -1-2-3-4-5-6-9-10-R

MINNESOTA
MINNEAPOLIS -Brown Institute of Electronics 3123

E Lake St -I -4-5-7-R
MINNEAPOLIS -Chicago Vocational Training 3330

University Ave SE -1-2-3-5-6
MINNEAPOLIS -Northwestern TV & Electronics In-

stitute 3800 Minnehaha Ave -1-2.3-4-5-6-R
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Our '63 story begins at the end.

Under the back cover.
That's our new air-cooled engine sit-

ting in there, the iargest any Volkswagen
Truck ever had. The most powerful, too.
It turns out 25% more horsepower than
the engine it replaces.

You'll wont the extra power if your
business takes you out on the highway
Clop speed tops that of any other VW

Truck going.) Or over a stop-cnd-go
delivery route. (Fick -up is quicker.) Or
up steep hills. You can climb 28%
grades with a full load: 1,830 por,nds.)

Best of all, you get the extra power
without burnir.g extra gas. We still
overage about 24 mpg. On regular.

Other new features?
Bigger brakes and a larger clutch to

1963 WOLKSWA6CM OI MCMIC, INC.

go wit-i the more powerful engine.
Up front, in the cob, a new individual

driver's seat that adjusts to give you all
the legroom you need. A new oversize
passenger seat. A new fresh air heater/

defroster.
And that's the inside story on

the '63 Volkswagen Truck.
From end to beginning.

- - for more details circle 61 on post card



CONTACT

CLEANER

GC

CLEANS
and PROTECTS

CONTACTS

14°N'T HARM PLASTic

dif
FORTIFIED with SILICONE
NOT HARMFUL TO PLASTIC!
JIF away dust, dirt and corrosion on contacts,
switches, controls with this NEW siliconized
cleaner. JIF cleans and lubricates, providing
contacts and controls with the longest possible
protection. Fast and efficient, JIF saves time
and money. CLEAN - LUBRICATE - PRO-
TECT. Simply apply and work controls a few
times. Safe, quick -easy to use-JIF won't
harm plastics.
Part No. Net
8670-6 New 6 oz. spray can 1.78
8670 New 3 oz. Pocket size spray can .99

IFe NEW CATALOG
JUST OFF THE PRESS
GC CATALOG FR -65
WRITE TODAY!

GC
E LEC TRON ICS

Mr..,74701

GC ELECTRONICS CO.
400 So. Wyman St., Rockford, Ill., U.S.A.

- - for more details circle 30 on post card
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MISSOURI
KANSAS CITY-Central Technical Institute 1644

Wyandotte -1-2-3-4-5-6-7-8-10
KANSAS CITY-Grantham School of Electronics

3123 Gillham Rd -4

NEW JERSEY
PENNSAUKEN-Electronics Training Center 7300

Crescent Blvd -1-2-3-4-5-6-10-R

NEW YORK
BROOKLYN-New York City Community College

300 Pearl St -4-5-10-R
NEW YORK-Board of Education of the City of

New York Manhattan Trades Center 45 Rivington
-St-1-2-3-4-8-R

NEW YORK-Delehanty Radio & TV School 117
E 11 St -1-2-3-4-R

NEW YORK-Electronic Development Institute 125
E 46 St -1-2-3-4-5-6-7-10

NEW YORK-Lincoln School of Radio & TV 127
Columbus Ave -1-2-3-4-5-R

NEW YORK-Radio TV Training of America 52 E
19 St -1-2.3.9-C

NEW YORK-RCA Institutes 350 W 4 St -1-2-3-4-10
NEW YORK-Voorhees Technical Institute 304 E

67 St -5-10

OHIO
CLEVELAND-Cleveland Institute of Electronics

1776 E 17 St -4-5-7-10-C

PENNSYLVANIA
ALLENTOWN-Electronics Training Center 29-31

N 7 St -1-2-3-6-R
PHILADELPHIA-Electronics Training Center 4013

Germantown Ave -1-2-3-5-6-10-R
PHILADELPHIA-Philadelphia Wireless Technical

Institute 1533 Pine St -4-5-10-R
PHILADELPHIA-Philco Technological Center C and

Ontario Sts Post Office Box 4730-5
PITTSBURGH-Penn Technical Institute 5440 Penn

Ave- I -4-5-10-R
SCRANTON-International Correspondence Schools'

School of Electronics Oak and Pawnee -1-3-4-
5-6-8-9-10-C

RHODE ISLAND
PROVIDENCE-New England Technical Institute

of R I Inc 184 Early St -1.2-3-4-5-6-8-10
PROVIDENCE-Rhode Island Radio & Electronics

School 45 Mathewson St -1-2-3-4-10-R

TEXAS
PORT ARTHUR-Port Arthur College 1500 Procter-

I -2-4-5-R

WASHINGTON
SEATTLE-Grantham School of Electronics 408

Marion St -4

WISCONSIN
MILWAUKEE-Milwaukee School of Engineering

1025 N Milwaukee St -5-10-R

CANADA
TORONTO ONTARIO-DeVry Technical Institute

970 Lawrence Ave W-1-2-3.4-5-6-8-10

FREE LITERATUREI- ,
SURGE PROCTECTION 300

A 20 -page manual provides com-
plete data on the protection of sili-
con rectifier diodes, transistors,
silicon controlled rectifiers and
other semiconductors through the
use of selenium transient voltage
suppressors. International Rectifier
Corp.

COMPONENTS CATALOG 301
The 1963 Service Components

Catalog lists, and fully describes.
the complete line of wire -wound
and carbon potentiometers, fixed
and adjustable wire -wound resis-
tors, switches, and other resistance
devices for radios, television sets,
Hi Fi systems, PA systems and com-

a tool chest

in your

pocket

for electronic assembly

and service work

Shockproof (UL), breakproof,
plastic handles with clips

ROUND BLADE SCREWDRIVERS

132" and is" x 2", 3", and
4" blades

PHILLIPS SCREWDRIVER

Point size 00, 2'- blade

BERYLLIUM -COPPER SCREWDRIVER

Non-magnetic, ncn-sparking
14," x 2" blade

NUTDRIVERS

10 Hex sizes from 3;2" to 1/8"
1'4" blades
Colcr coded handles

TERMINAL WRENCHES

Fit ;4" and ;f6" O.D. spanner nuts
on external antenna and phone
jacks of transistor radios

WRITE FOR LITERATURE

XCELITE
PROFESSIONAL
POCKET TOOLS
XCEL 7E, INC., 14 Bank St., Orchard Park, N. Y.
Canada: Charles W. Pcinton, Ltd., Toronto, Ont.
- - - for more details circle 64 on post card
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LOUDSPEAKERS

LOW LISTS!

LONG DEALER

DISCOUNT!

TOP DISTRIBUTOR

PROFIT

MARGIN!

No businessmar in elect-Droc
parts di:tributian can cfford to
overlook the re-norkable pricing
and profit features that nave
been bLift into the nev., oroader,
updatec Viking Series .c.' genercl
purpose and replacernex-
speal<e41 by JENSEN.

This coll-actioi of fast -mooing
items hos what it takes -c
deserve first place in }our
speaker marketing plans with
the u-cisputed plus of the
JENSEN reputa-ion for quality
and ceranced design.

Low lists make your decler's
resale Nosier. New discount
gives h in a better mare n.
YOU Duly at lowest cost -

pfrand we can prove -at Ve
highest D'ofit percentace

poiever offered on a
oudspea<er line.

Facts are fa:ts. Ask your
JENSEN representative ob
the new :ENSEN Viking setup
or drop us a line at the factory.

NOW NEW OVALS!
All the popular oval sizes and impedances
are now available in the new JENSEN
Viking series of replacement and general
purpose loudspeakers. You get them at the
right prices . . . and best profit margin!

Nom. Model Magnet ImFed. Lit*
Siz No. Wt. Oz. Ohms Price

3 3K7 .68 3.2 $ 3.80
31/2 35K7 .68 3.2 3 80
4 4K5 .53 3.2 2.90
4 4K7 .68 3.2 3.55
5 5K5 .53 3.2 3.25
5 5K7 .68 3.2 3.85
51/4 525K7 .68 3.2 4.35
6 6K7 .68 3.2 4.35
7 7W3 1.00 32 655
7 7J9 1.47 3 2 6.65
8 8W3 1.00 32 585
8 8J9 1.47 3 2 6 90

10 10110 1.73 3 2 9 00
12 12110 1.73 3 2 10 50
3x5 3X5K5 .53 3 2 4 10
4x6 4X6K7 .68 3 2 4 80
4x8 4X8WS 1.00 8-10 600
4x10 4X10W9 1.00 8-10 6 50
5x7 5X7V3 1.00 3 2 5 35
5x7 5X7V/9 1.00 8-10 5 35
5x7 5719 1.47 3 2 5 40
6x9 6X9WS 1.00 32 595
6x9 6X9 W9 I 1.00 8-10 5 95
6x9 69J9 1.47 3.2 6 40

JENSEN MANUFACTURING C 0WIPANY/ DIVISION OF THE MUTER COMPArlY/6501 SOUTH LARAMIE AVENUE. CHICP.G0 38, ILLIN
! Canada: Zadie S ea ers of '..soda, Ltc Toron!1  A rgenlina: UCOA, S. A., Buenos Aires  Mexici, FAjtv,01,$,,A,,ifkoulp18,

MAY 1963
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antenna
specialists
brand

Black Beauty
Fiberglas CB antennas

now you can whip two prob-
lems most common to fiber-
glas antenna performances!

First: through the "black
magic" of exclusive Thermofit
PVC process, brittleness and
cracking are eliminated. Much
more resistant to constant
abrasions.

Second: The durable, black
finish is inconspicuous yet
gives an impressive, clean,
classic look to your car. Looks
good even after long, hard use.
Center loaded and only 48"
high. Choice of mounts. Avail-
able right now at your CB
supplier or, for further infor-
mation, write to

Stripes of Quality"

F.

the
antenna
specialists
co.
12435 Euclid Avenue
Cleveland 6, Ohio

Export Div., 15 Moore St.,
New York 4, N.Y.

1
FREE LITERATURE

mercial electronic equipment. Claro-
stat Mfg. Co., Inc.

FM STEREO BOOKLET 303
"A GUIDE TO BETTER FM

STEREO PERFORMANCE" is a
booklet published for distribution
by FM stereo service -dealers to
customers and prospects. The book-
let explains the reasons why an FM
stereo engineered outdoor antenna
is vital for properly balanced and
separated stereo.

DISTRIBUTION SYSTEM 304
This TV and FM antenna sys-

tems manufacturer has just intro-
duced two instruction aids for serv-
ice -dealers who are interested in
installing home and master antenna
systems. A 16 -page manual, desig-
nated "fact -Finder #232" presents
easy -to -understand information on
laying out and installing both large
and small antenna systems. It shows
simplified step-by-step methods for
figuring system losses, the proper
equipment to use for various types
of installations, several helpful
guide charts, typical systems, a
glossary of common terminology
and many other aids for both new
and experienced installers.

TROUBLE -SHOOTING GUIDE 305
According to the firm, "there are

over 30,000,000 `Telechron' clocks
in homes today-a good market for
the electronic service technician.
The reasons that cause most clocks
to fail can usually be located in the
rotor and motor coil. All the serv-
iceman needs is a screwdriver, 15
minutes and a motor coil and rotor
replacement." The replacement
motor coil and rotor can also be
used for ovens and ranges, time
switches, air conditioners, attic fan
timers, photo timers, and advertising
clocks. Semitronic Corp.

PA SPEAKERS 306
A complete line of public address

loudspeakers is included in this
catalog. Along with the product
listings, are several pages of general
information on the selection of PA
speakers. Trumpets, paging, column,

special purpose and Hi Fi types are
reviewed. University Loudspeakers
Div., Ling-Tempco-Vought, Inc.

ELECTRONICS TRAINING 307
A broad range of electronics

training is outlined in this catalog.
Included in addition to a list of
courses is an introduction to the
school and to its key personnel.
Subjects offered include mathema-
tics, general theory, operations of
test equipment and specific types of
electronic gear. Cleveland Institute
of Electronics.

TOOLS CATALOG 308
A new catalog No. 11 covers this

line of tools. All items are illus-
trated, described and priced. These
small tools and accessories include:
sleeving cutters, connectors and plug
holders heat sinks, soldering iron
tip cleaner, soldering iron stand,
and printed circuit board holder.
McDonald & Co.

NEW PRODUCTS

TUNER CLEANER 200
The 16 oz aerosol can of a tuner

cleaner, TUN -O- LUBE is com-
bined as a special introductory of-

Off AURONICS

TUN
Co
UBE

AIDS

fer, with a 3 oz caddy size. These
"companion" products will be of-
fered for a limited time for $2.98
the single price of the 16 oz can
of TUN-O-LUBE only. This is
the same tuner cleaner marketed
since 1958. Chemtronics, Inc.

CARTRIDGES 201
I wo magnetic stereo cartridges,

- for more details circle 14 on post card
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For window -size blow-ups
of this message, send 10c to
Sprague Products Co.,
65 Marshall St., North Adams,
Mass., to cover handling
and mailing costs.

EVERY DAY I

INDEPENDENCE

FOR YOU AND YOUR
*INDZPENDENT *
TV SERVICE DEALER
r r * * * * * * * * * * * * * * * * * K * * * * * * * *

Your independent TV Service Dealer is in business for himself because he too wants to exercise his
independence just as you do. You purchased your TV or radio set where you wanted to ... when you

wanted to . . . and at the price you decided was right.
Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys

repair parts where he can get the highest quality and the best service. And, he trained himself in his
own way, on his own time, at his own expense, to be able to do the very best for YOU.

He stands or falls on what you think of him and his work. He has to dc good work to keep your
business . . . and he knows it!

We're lucky in these United States that every day is Independence Day. Incependent buying, selling,
and servicing is the very lifeblood of American business. Let's keep it that way.

lipTHIS MESSAGE YatIrPREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS. MASSACHUSETTS FOR ...

dile INDEPENDENT TV -RADIO SERVICE DEALER
GS 110413

MAY 1963



NEW

A

A) UTICA PRESENTS THE BRAND NEW UTI-COM
operating in the high (152-174 Mc.) band. The UTI-COM features full
60 watt input power, hybrid tube circuit, transistorized power supply for
12v. operation and is available fo 110v. operation. Your choice of either
wide deviation (5.0 kc.) or narrow deviation (2.5 kc.) band. UTI-COM
measures 5'/2" high, 101/2" wide, 12" long and weighs 14 lbs. with mike.
UTI-COM may be dash mounted. Optional Remote Head with mike and
speaker for trunk mounting $ 41.50
UTI-COM in Durable Chrome Steel Cabinet $359.95

B) UTICA'S BRAND NEW DUO -BAND FM RECEIVER
for low (30-50 Mc.) and high (152-174 Mc.) band monitoring of police, fire
and business mobile frequencies. Crystal controlled positions for high
and low bands, illuminated tuneable slide rule dial, dual conversion
superhet receiver, squelch, tuned RF stage, crystal controlled 2nd stage
oscillator and is temperature compensated for drift control.
Chrome Steel Cabinet $164.95
Accessory speaker in matching cabinet $ 12.95

C) THE RUGGEDLY HANDSOME MC -27
is a dual conversion 6 channel crystal controlled superhet transceiver with
superior squelch circuit, automatic volume control and universal power
supply. Chrome Steel Cabinet $179.50

D) FOR THE ULTIMATE IN CB PERFORMANCE IT'S TiC II
Dual conversion 6 channel crystal controlled superhet transceiver with
tuneable receiver. S meter and signal strength output indicator, external
crystal socket, auxiliary speaker terminal and universal power supply.
Chrome Steel Cabinet $199.95

MOST FAVORABLE DISCOUNT STRUCTURE IN THE INDUSTRY

Please send free information on items marked.

-A
-B-C-D

Name

Address

I State

UTICACOMMUNICATIONS CORP.

2917 W. IRVING PARK RD., CHICAGO 18, ILLINOIS

Subsidiary Continental Marine Corp.
Another Subsidiary, Checker Electronics Corp

- - for more details circle 60 on post card
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the 322 and 222,
are said to be the
subjects of a

vigorous promo-
tion program.
Frequency re-
sponse for the
322 is 20 to
20,000 cps, ± 2
db. Channel sep-
aration is better than 25 db at 100 cps, 20 db at 10 kc,
and 14 db at 20 kc. Compliance measures 14 x 10'
cm/dyne, recommended tracking force is 1.5 to 3 g and
price is $49.50. The Elac 222 is equipped with 0.7 mil
diamond stylus for use with mono and stereo records.
Price is $39.50 in case. Benjamin Electronic Sound
Corp.

FM/AM TUNER
Many features

of the S-2100
tuner are now
available in the
S-200 III FM
AM mono tuners. FM sensitivity is rated at 1.8 µV for
30 db quieting and distortion ( IHFM ).

. . . COLUMNIST ASSAILS TECHNICIANS

Continued from page 35

of others: How about component failure? If a com-
ponent changes value, often a set can still be aligned
within tolerance of good performance. How about a
bad solder joint? Or maybe in transporting the tuner,
the RF coils and wiring were disrupted. That could
happen easily. Of course, anytime a tube is replaced
in a tuned circuit, a certain amount of detuning takes
place.

The so-called evidence on which Canby bases his
attack certainly does not justify giving all technicians
a black eye.

Further, it is this very type of ignorance that has
caused TV technicians to be the brunt of so many
cruel jokes on TV, radio, in magazines by equally
uninformed "Canby's."

One more point. The professional TV technician
has for many years kept TVs older than a 10 -year -old
tuner in top flight condition. TVs that engineers pre-
dicted would require factory service when TV "caught
fire" in the mid -forties.

And do you know what background industrial and
consumer electronic manufacturers like their potential
technicians to have more than any other? That's right.
TV repair experience! V. L. B.
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0

Capture ratio is 2.4 db. Price of the
basic chassis with deluxe front
panel is $155.50. The S-2000 I II

is 14 x 4 x 101/2 in. Sherwood Elec-
tronics Lab Inc.

MICROPHONES 203
A selection of seven ceramic

microphones for tape recordings
range from sensitive matched stereo

models to budget -priced models.
The two newest units in the line are
the Models "CM -40" and "CM -
41." Designed especially for tape
recording, they are made of high -
impact plastic. Both have a fre-
quency response of 40 to 8000 cps
with a sensitivity of -50 db. The
"CM -40" lists for $9.90 and the
"CM -41" equipped with a push -to -
talk" "long travel" switch, double
pole, double throw type-lists for
$11.90. Sonotone Corp.

SILICON RECTIFIERS 204
This rectifier series TH800 re-

portedly provides improved thermal
dissipation for increased life and

reliability. The built-in thermal
jacket is electrically isolated from
the rectifier element which al-
lows physical and thermal contact
to the chassis. The TH800 series
has an epoxy encapsulated body and
is rated at 850 ma. It is available
with peak reverse voltage from 100
to 1000 v. Silver leads allow easy
circuit soldering. For a limited time
only, pocket size high voltage tester
is packaged FREE with each kit
purchase. The kit of 10 silicon
rectifiers, plus free high voltage
tester is $6.95 list. Semitronics
Corp.

MAY 1963

SARKES TARZIAN
Silicon Rectifiers

are first choice among service
technicians (according to .7ation-wide polls)

for good and simp;e reasons:

Tarzian 4)0V and 600V "F" Series units
in randy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

Tarzian 400V and 600V "H" Series units
In handy Ten-Paks, Doubler Replace-
ment Kits, and in bulk

* They are immediately available
from distributors throughout
the nation

* They are "handy -packed" in
the quantities and sizes you
need most

* Their proven quality and de-
pendability eliminates callbacks
that waste your time and profits

A free Tarzian "Replacement
Line" catalog is yours for the
asking. It's your guide to re-
placement rectifiers with com-
petitive prices, unsurpassed
performance.

Write or call your nearest
Tarzian distributor, or:

SILICON IltlaCTIFIIRPtli

el

ie
Tarzian's nine stand-
ard tube replacement
rectifiers replace over
95% of all vacuum
tube rectifiers

Tarzian M-500 and
M-150 units in Conver-
sion Kits and in bulk

Tarzian'sfour"con-
densed stack" sele-
niJm rectifiers fit
snail -size, high-
enciency applica-
ticns

SARKES TARZIAN, Inc.
World's Leading Manufacturers of TV and FM Tuners  Closed Circuit TV Systems  Broadcast

Equipment  Air Trimmers  FM Raclin  Magretic Recording Tape  Semiconductor Devices

SEMICONDUCTOR DIVISION  BLOOMINGTON, INDIANA
Canadian Licensee: Marsland Engineering Limited  350 Weber Street North, Waterloo, Ontario

- - - for more details circle 48 on post card

95



. . . REPLACEMENT CONTROLS
. . . PICTURE TUBE IDENTIFICATION

Continued from page 41

only a few volts to thousands of
volts. The breakdown -voltage
should always be higher than the
highest voltage to be impressed
across the pot.

Cleaning controls is one of
the most controversial subjects
among technicians. Most manufac-
turers agree, however, that it is
not a good practice to use control
cleaner without care. A control
which is used infrequently may be-
come dirty, however, and a good
cleaner will correct this. If a control
cannot be "cleaned up" with a light
application of cleaner, the control
should be replaced.

Carbon tetrachloride should not
be used. Several good control
cleaners are available. One of the
cleaners with a good lubricant
should always be used. Other clean-
ers simply wash out the lubricant
installed during manufacture. The
shaft too, is lubricated, so special
attention should be given to the
shaft and its bushing when clean-
ing controls.

AND INTERCHANGEABILITY

Continued from page 53

Aluminized tubes may be spotted
by looking around the anode -well,
or the picture tube rim for the
bright silvery coating on the inside
of the bulb. This is also sometimes
visible around the front edge of the
CRT screen.

One other pair of tubes some
technicians have trouble separating
are the 21YP4 and the 21AUP4,
as they are almost identical except
for the slightly larger face on the
21AUP4. The only other physical
difference is that the 21AU/AVP4
has a large numeral "3" stamped on
or molded into the bell. This actu-
ally makes it easier to distinguish
these types from each other than
other similar tubes. The same is
true for the magnetic focus counter-
parts of these two tubes, which are
the 21ZP4 and the 21AWP4. The
numeral is molded on the bell of
the 21AUP4.

WILEY a BOOKS 'I
Just a little SHAKY on your circuits?

HERE'S THE CURE

Elt.ririe t irettits

JUST OUT
565 PAGES

$1.50

E. Norman Lurch is an Aero-Space Technologist with the
National Aeronautics and Space Administration, and he
has written the book on electric circuits for all fields.
This one uses the same clear and logical techniques that
you found in Lurch's "Fundamentals of Electronics."
For the best information, check the book itself at a book-
store, or

write for a descriptive brochure:

JOHN WILEY & SONS, INC.
605 THIRD AVENUE, NEW YORK 16, N. Y.

SAVE!

Interchanging CRTs

The most usual interchange is
between tubes of the same physical
and basic electrical characteristics
different types of focus. Most older
type tubes have an electrostatic fo-
cus or magnetic focus counterpart,
and these can be directly inter-
changed with very small effort.

When changing from electrostatic
to magnetic types (see Chart I) sup-
ports must be used to hold the mag-
net snugly. Triad's YC1 tapered
rubber yoke clamp, which wedges
around the picture tube neck is an
example of such a support. To re-
place the magnetic type with the
electrostatic type, remove the mag-
netic focus assembly and connect a
jumper wire from pin 6 to pin 10
on the CRT base. Pin 6 may also
be connected to a ground point on
the chassis or a lower B point
than pin 10 for better focus if de-
sirable. In most instances, a jump -

Arrow Staple Gun Tackers
Save You Time & Money!

Tapered striking edge gets into tight corners!

MODEL T-18 - For wires 3/16" and
less in diameter. Loads (85) T -I8
staples with 3/16" crown, divergent -
pointed, of .050 wire in 3/8" leg
length.

MODEL T-25 - For wires up to 1/4"
in diameter. Loads (85) T-25 staples
with 1/4" crown, wedge or divergent -
pointed, of .050 wire in 9/32", 3/8",
7/15" and 9/16" leg lengths.

Write for catalog
and information.

SAFE!
Can't damage wire be-
cause staples automati-
cally stop at right height!
Won't even break 1/4"
hollow glass tubing.

FAST!
Proved by test 10 times
faster than old hammer
method. Saves you 70%
in fatigue and efficiency
. . . saves many dollars
a year.

HOLDS!
New staples get tremen-
dous holding power from
tack points that spread
to lock themselves into
wood!

 All -steel construction
with lasting chrome
finish.

 Jam -proof patented
mechanism for con.
tinuous trouble -free
operation.

Haymow fasrsivrAr Ca..ftvc.
ONE JUNIUS STREET. LEN la. N. V.
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er from pin 6 to pin 10 is fast and
satisfactory.

When the focus coil is removed,
the resistance of the coil should be
measured and equivalent 10 w re-
sistor mounted neatly on the chas-
sis.

To change from metal to glass
tubes, no changes are usually neces-
sary except a new anode connector
for the lead require anode glass
type; a slight compensation in
mounting strap size may also be
required.

One exception is the RCA 21 in.
line. In these sets the mask must
be taken out, part of the plastic rear
supports cut away, and the rim
slotted with a hack -saw, so that it
will spread enough to accept the
21YP4 or 21ZP4.

In early 12 in. Zeniths, the
12LP4 will replace the 12UP4 with
ease.

One further extension of practi-
cal picture tube interchangeability
is the obvious use of a similar type
with larger physical screen size.
The use of the 17BP4 or 17HP4
(with focus coil removed) as a re-
placement for the 16KP4 for ex-
ample. In general, the only notice-
able effect will be a "fuller" screen,
with less or no border showing.

Similarly, the square cornered
21WP4 and 21XP4 can in most
cases replace or be perfectly re-
placed by the 20CP4 and 20HP4.
The 21AUP4 is an excellent re-
placement for the 21YP4 or 21ZP4
(with focus coil removed) and so
on to almost unlimited substitution
by changing masks, sliding yoke
mounting assemblies back and forth
and other obvious physical changes.

The short -necked 21FP4 electro-
static focus tube requires no ion
traps and replace older types such
as the 21CBP4. It also replaces the
21ALP4, and eliminates the ion
trap; and will replace the 21AMP4
by removing the focus coil.

The 24AEP4, may be changed
for the 24DP4 or the 24CP4 with
the focus change. The 17BJP4 is
a trap -less replacement for the
17AVP4 and so on. These replace-
ments are listed in most inter-
changeability guides.

Later type tubes are all electro-
static focus types, and are pretty
well catalogued as to interchange-
ability. These types are not cm-

" monplace enough to warrant work-
ing out complete practical inter-
changeability at this time.

lock -on AC/CC drop -in
converter AC/DC converter

plug-in
mag phono/tape

head pre -amp

110
plug-in remote
and emergency

power relays
TR-2 with

carrying cover

more!
Harman-Kardon TROUBADOR offers more

operating features, more application versatility,
more value than any other transistorized

mobile or portable public address amplifier.

TR-1
15 -watt amplifier

Until you see and hear Troubador for
yourself, the dramatic performance and
economy benefits of this remarkable
series may only be advertising claims to
you. Here's why these amplifiers will sat-
isfy virtually every rental, conventional or
unusual field requirement:

THE TR-1 is a compact 15 watt am-
plifier ideal for fire, police, marine, sight-
seeing, ambulance, military, utility,
construction, resort and other mobile or
portable commercial uses where only low
voltage D.C. power may be available from
a battery or vehicle ignition system. Trou-
bador gives you all the operating facilities
you'll ever need-more than you ever ex-
pected! Separate channels for a low im-
pedance microphone ( no input matching
transformer needed) and a music source
( crystal or ceramic phono, tuner, tape re-
corder) ... with full mixing! A really use-
ful tone control employing a 4 -position
filter network ( normal / lo -cut / anti -feed-
back / hi -cut ), to help overcome problems
with program material, acoustics, speaker
and microphone characteristics. Optional
plug-in preamplifier with built-in, legiti-
mate RIAA and NARTB equalization to
accommodate any magnetic phono car-
tridge or tape head-and still be able to
drive the amplifier to full output.

It draws only one ampere for full out-
put on average voice or music program.
Cannot be damaged by accidental appli-
cation of incorrect battery polarity; oper-
ates on positive or negatively grounded
vehicles. A solid-state converter is avail-
able to adapt the TR-1 for use on 117
VAC; locks to the side of the TR-1 to make
it a combination AC/ DC amplifier.

More/ A plug-in relay permits the am-
plifier to be turned on or off from a remote
location, even from the microphone. There
is an output to feed a tape recorder. In

TR-2
30 -watt amplifier

addition to usual voice coil impedance
outputs, a 25V constant voltage output
makes adding or deleting speakers easy.
And the TR-1 can be used free-standing,
flush mounted, or with universal mounting
brackets to affix it to any convenient
surface.

THE TR-2 is a 30 watt amplifier in-
corporating all features and advantages of
the TR-1, plus some unique others. It has
two microphone channels; there are two
music inputs on a fader control; individual
boost -cut bass and treble controls; both
25V and 70.7V balanced and unbalanced
constant voltage outputs as well as voice
coil impedance outputs. There is space
on the TR-2 chassis for a drop -in AC -to -
DC converter. Provision has also been
made for a special plug-in relay that auto-
matically and instantly switches the am-
plifier over to a standby battery in the
event of AC power failure. This makes the
TR-2 a continuous -duty fail-safe amplifier
especially suited for applications where
uninterrupted communication is essential;
ideal as an "emergency control" sound
system. A combination cover and carrying
handle makes the TR-2 as neat and easy
to transport as a small portable typewriter.

Want more details? Send us the cou-
pon or, better yet, visit your authorized
Harman-Kardon distributor and see for
yourself.

r
Harman-Kardon, Inc.
Commercial Sound Div.
55 Amea Court, Plainview, L.I., N.Y.

H1,100

Desk ET -5

Rush me the full Troubador story.

Name

Address

City

barman kardon I

A subsidiary 0 THE JERROLD CORPORATION
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ADVERTISERS INDEX

from Scott...

FREE
STEREO

KIT CATALOG

Have fun ... save money . . . build the best!
Now world-famous Scott stereo components
come in easy -to -build kit form. You can build
an FM Multiplex tuner, your choice of an 80
watt or 48 watt stereo amplifier, a preamp,
power amplifier, and a speaker. Write for
complete details.

cm
I/EPT.
110-05

H. H. Scott, Inc III Powdermill Road, Maynard, Mass.

Rush me your new Kit Guide end your Free 20 page

"Guide to FM Stereo .
Name
Address
City State

Export: Morhan Exporting Corp..
way, N. Y. 6.

Canada: Atlas Radio Corp., 50 Wingold Ave..
Toronto
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Admiral Corporation 82 J. W. Miller Company 76
Aerogap Corporation 74 Multicore Sales Corp. 78
American Telephone 8. Telegraph Co. 65 North American Philips Company . 3rd cover
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Antenna Specialists Co. 92 Perma-Power Company 66
Arco Electronics, Inc 28 Philco Corporation 73
Armco Steel Corporation 55 Radio Corporation of America
Arrow Fastener Co., Inc. ......96 Electron Tube Division

Atlas Sound Corporation ......86 4th cover, 26, 33, 67

B 8 K Manufacturing Company ..._.57 RAC Sales Corp. 85

Blonder -Tongues 71
John F. Rider Publisher 74

Bussmann Mfg. Company 62.63 R -Columbia Products Co., Inc. 78

Castle TV Tuner Service 82
Sarkes Tarzian Semiconductor Div. 95

Centralab, Electronics Div. of Sarkes Tarzian Tuner Division 27

Globe -Union, Inc. 34 H. H. Scott, Inc. 98

Clarostat Mfg. Company 83 Seco Electronics 84

Cleveland Institute of Electronics 87 Semitronics Corporation 81

Delco Radio Division 79 Sencore, Inc. 20

EICO Electronic Instrument Co., Inc. 24 Sony Corp. of America 29

Euphonics Corporation 87 Sprague Products Company 25

G. A. M. Electronics 86 Sprague Products Company 93

GC Electronics 90 Stancor Electronics, Inc. 70
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"TORQUE WRENCH" MANUAL
SENT

UPON REOUEST

Formulas
Application
Engineering
Screw Torque
Adapter Pro
General Pri

7URtEVAN7
QUALITY

CO.
/LL/N0/5

'Mena° ....... of or, set of .h. ,forae -...,,h.. oteel otelott.,

What's Your
Lucky Number?

Whenever you write us about your sub-
scription, please enclose the address label
from your latest copy . . .

. . . or AT LEAST give us your address
exactly as it appears on the label, includ-
ing the code number. The code is your
lucky rumber because it enables us to
serve you promptly.

JOHN DOE
67 MIDDLE STREET
HOMETOWN 3, OHIO
132-1 16-X-12XX9-14

ELECTRONIC TECHNICIAN
Oiibway Building, Duluth 2, Minnesota

98
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It's an open-- nd-shut case
for better clo ed circuit TV

Consider the Norelco Television Camera.
Open, it exposes its secrets of ruggedness and
long life: no tubes to burn out-just tough
little transistors ... pivoted side panels for
easy inspection and repair in the remote event
of a malfunction ... room to accommodate
the larger Plumicon tube, when available.

Closed, the Norelco epitomizes ease of
operation by its stark simplicity. Missing are
the standard adjustment knobs, because all

'trimming is done internally when the vidicon
tube is installed. And since the camera adjusts
automatically to light intensities as great as
1:15, it needs focusing only once, when the
camera is positioned. From then on, just flip
the on -off switch.

What else? The Norelco CCTV camera is

compact (13" x 7" x Ar) and weighs only 11
lbs. It will feed a signal to as many as 30 TV
receivers without amplification. A complete

ordco

line of accessories is available for both man-
ual and remote control operation.

Where is it used? Everywhere. For instance,
factories, banks, hospitals, stores, airports-to
name just a few current uses.

Want to know more? See it perform at the
May Parts Show, Room 519A. Or write to
Dept. ET, North American Philips Company,
Inc., 100 East 42nd St., New York 17, N. Y.

noir IOU MOO., 1,10.[LCO ID MOM. AB ',MD MOW%

mound Systems - - for more details circle 42 on post card



KEEPING SILVERAMA'S MATCHLESS COMPLEXION
Critical inspections assure highest quality screen for RCA picture tubes
Because your customers judge a picture tube by its face, RCA
makes certain that every Silverama® picture tube has amatchless complexion. Super -critical inspections at variousstages of manufacture assure the virtually blemish -free tele-
vision viewing surface your customers expect in an RCASilverama.

At the screen inspection station in our Marion, Indiana
picture tube plant (above), for example, an inspector usestransmitted light to check for pin -holes and other flaws in

Envelope inspection. Picture
tube envelopes are polished,
and given a series of acid
batbs prior to re -use that
delicately etch the interior
of the glass to restore it to
the peak of its optical ca-
pability. Then they are
thoroughly inspected to
meet the standards of the
original new envelope.

newly applied phosphor screens. The most minute imperfec-
tion-even the slightest variation in screen texture, color orsmoothness-is cause for rejection of the bulb.

Screen inspections using both ultra -violet and transmitted
light are but one phase of the exhaustive battery of visual,mechanical, and electrical quality control tests each Silver-
ama must pass. The object: to maintain a product you canrecommend and install with confidence in your customers'TV sets.

RCA ELECTRON TUBE DIVISION. HARRISON. N. J.

Screen inspection. Every
completed Silverama is re-
inspected for screen quality
and sharpness of focus at
this special automatic test-
ing station near the end of
the production cycle. Each
Silverama undergoes as
many as 26 inspections be-
fore it is released for sale
to your customers.

The Most Trusted Name in Television




