IW VEYAVYDS3

v X
O O
gl - X
>
w A
O
, 1
nm
~
A e
o
173 B o
-~ O
O
z

WORLDS

——

ECHNICIAN

LARGEST ELECTRONIC

TRADE CIRCULATION

Iw‘l} - o

COLOR
REVIEW
FOR
1967




TP IIIRILGRALILIGLIRITIRITR TG IIGRR

= NEW STAR ON -y

COLOR TV

He could be you! This fall, Jerrold is priming the
antenna market with the industry’s first really
extensive TV spot advertising campaign. Millions
of viewers in key markets coast-to-coast will be seeing
hard hitting, full-color Jerrold antenna spots. And
here’s what they’ll tell your customers:

1. You need an excellent antenna for good color
TV reception.

2. Jerrold Coloraxial antennas are best because
they use shielded coaxial cable —like TV
studios use.

<. Your antenna should be installed by a pro-
fessional —the Jerrold Coloraxial Reception
Specialist.

Yes, the Jerrold Coloraxial Reception Specialist

& JHRl

Coloraxi

RECEPTIOX
SPECIALISH

plays a starring role in these commercials. He is a
man of stature, the recognized antenna expert in
his selling area. And this massive TV ad campaign
creates tremendous consumer demand for his
services.

Think you have the experience and know-how to
qualify asa Jerrold Coloraxial Reception Specialist ?
Want to increase your antenna sales substantially
this fall? Contact your local Jerrold representa-
tive or write:

Distributor Sales Division
4th and Walnut Streets

Philadelphia, Pa. 19105

for more details circle 125 on postcard
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Getting a hernia and not getting paid forit?

Let Arcolytic® capacitors lift the load off your mind.
Or anywhere else it happens to be.

These aluminum electrolytics are built to last:
wound with computer-grade 99.99% pure aluminum
foil so they'll keep operating in your customers’ sets
even at continuous temperatures of 85°C.

You'll find they take the worry right out of premature
failure, lost customer confidence and costly call-backs.
There’s no premium cost, either. Arcolyticsarepriced
along with other home entertainment capacitors.

Ask your Authorized Arco Distributor fcr
Arcolytic electrolytic capacitorsin single-
section tubular, multiple-section tubular, or
twist-mount designs. It may be the best
break you get this year.

Arco Electronics' 7z

ADIVISION OF LORALCORPORATION ™™
Community Drive, Great Neck, N.Y./ =3
Dallas, Texas/Pasadena, Menlo Park,
California /Write for our free catalog.




introducing EICO’s New ‘“‘Cortina Series”

Today’s electro-technology makes possible near-perfect
stereo at moderate manufacturing cost: that's the de-
sign concept behind the new EICO “Cortina’ all solid-
state stereo components. All are 1009, professional,
conveniently compact (3%"”H, 12”"W, 8”D), in an
esthetically striking '‘low silhouette.”” Yes, you can pay
more for high quality stereo. But now there’s no need
to. The refinements will be marginal and probably
inaudible. Each is $89.95 kit, $119.95 wired.

Model 3070 Ali-Silicon Solid-State 70-Watt Stereo

and control facilities;
transistor circuitry.

supply.

Amplifier: Distortiorless, natural sound with unre-
stricted bass and perfect transient response (no inter-
stage or output transformers), complete input, filter

failure-proof rugged all-silicon

Model 3200 Solid-State FM/MPX Automatic Stereo
Tuner: Driftless, noiseless performance; 2.4uV for 30db
quieting; RF, IF, MX are pre-wired and pre-tuned on
printed circuit boards — you wire only non-critical power

Ll New Ways to make Electronics more Fun!

Save up to 50% with EICO Kits and Wired Equipment.

You hear all the action-packed capitals of the
world with the NEW EICO 711 “Space Ranger”
4-Band Short Wave Communications Receiver
plus ham operators, ship-to-shore, aircraft,
Coast Guard, and the full AM band, 550KC to
30MC in four bands. Selective, sensitive super-
het, modern printed circuit board construction.
Easy, -fast pinpoint tuning: illuminated slide-
rule dials, logging scale, “‘S'" meter, electrical
bandspread tuning, variable BFO for CW and
SSB reception, automatic noise limiter. 4”
speaker. Headphone jack. Kit $49.95. Wired
$69.95.

More “ham' for your dollar than ever — with
the one and only SSB/AM/CW 3-Band Trans-
ceiver Kit, new Model 753 — ‘‘the best ham
transceiver buy for 1966’' — Radio TV Experi-
menter Magazine. 200 watts PEP on 80, 40 and
20 meters. Receiver offset tuning, built-in VOX,
high level dynamic ALC, silicon solid-state VFO.
Unequaled performance, features and appear-
ance. Sensationally priced at $189.95 Kkit,
$299.95 wired.

|
@

NEW EICO 888 Solid-State
Engine Analyzer

Now you can tune-up, trouble-
shoot and test your own car or
boat.

Keep your car or boat engine in
tip-top shape with this completely
portable, self-contained, self-
powered universal engine ana-
lyzer. Completely tests your total
ignition/electrical system. The
first time you use it — just to tune
for peak performance — it'll have
paid for itself. (No tune-up
charges, better gas consumption,
longer wear) 7 instruments in

i one, the EICO 888 does all these
for 6V and 12V systems; 4, 6 &
8 cylinder engines.

The EICO 888 comes complete |
with a comprehensive Tune-up
and Trouble-shooting Manual in-
cluding RPM and Dwell angle for
over 40 models of American and
Foreign cars. The Mode! 888 is
an outstanding value at $44.95 |
kit, $59.95 wired. 1

New EICOCRAFT® easy-
to-build solid-state elec-
tronic TruKits:® great
for beginners and
sophisticates alike, As
professional as the
standard EICO line —
only the complexity is
reduced to make kit
building faster, easier,
lower cost. Features-
pre-drilled copper-
plated etched printed
circuit boards, iinest parts; step-by-step in-
structions, no technical experience needed —
just soldering iron and pliers Choose from Fire
Alarm, Intercom, Burglar Alarm, Light Flasher,
“Mystifier'", Siren, Code Oscillator, Metronome,
Tremolo, Audio Power Amplifier; AC Power Sup-
ply From $2.50 per kit.

There’s more PUNCH in the new EiCO “Sentinel-
Pro” 23-channel Dual Conversion 5-watt CB
Transceiver. New advanced Big-Reach ‘Range
Plus” circuitry lengthens ‘‘talk-power’’ reach
Automatic noise limiter super-sensitizes for weak
signals, “‘Finger Tip"” antenna loading and trans-
mitter tuning controls. 23 crystal-controfled
transmit and receive channels — all crystals
supptied. Rear-illuminated S/RF meter, Tran-
sistorized 12vDC and 117VAC dual power supply.
wired only, $169.95. Positive-Negative Ground/
Mobile Marine Modification kit (optional $5.95).

L

Model 460 Wideband uirect-Coupled
5 Oscilloscope. DC-4.5mc for color
and B&W TV service and lab use. Push-
pull DC vertical amp., bal. or unbal.
input. Automatic sync limiter and amp.
$99.95 kit, $139.50 wired.

2
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FREE 1967 CATALOG ET-10
EICO Electronic Instrument Co., Inc.

131-01 39th Ave., Flushing, N.Y. 11352

Seqd me FREE catalog describing the full EICO line of
207 best buys, and name of nearest dealer. I'm intar-
ested in:

O test equipment ] ham radio

] stereo/hi-fi {1 Citizens Band radio

[] automotive electronics

Neme

Aadress

Ci-y.

State _ Zip. e
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: Mode! 232 Peak-to-Peak VIVM. A must
for color or B&W TV and industrial
| use. 7 non-skip ranges on all 4 func-
| tions. With exclusive Uni-Probe.®
] $29.95 kit, $49.95 wired.

.. for more details circle 116 on postcard
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AIRLINE TV Model GEN-1867A
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SEARS — SILVERTONE TV Model 720, 7121
TRUETONE TV MODEL 2DC374)
ZENITH TV Chassis 14X21
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LETTERS

TO THE EDITOR

Try the Library

Regarding the letter from Owen
Fraser (p26, August ET). Recently
when we needed a schematic for an
old radio I followed a hunch and
wrote to the Detroit Public Library
and asked about borrowing the out-of-
print edition of Riders radio sche-
matics. They wouldn’t lend it to me
but for a $1 charge I got a full photo-

stat of the needed schematic. Mr.
Fraser could probably get that same
service from his library in New York.
The photostat was clear and no doubt
easier to work from than the book.

F. HANES
Northport, Mich.

Where Have You Been?

In the past years I have often
wondered why there is not to my
knowledge an Electronics Technician
Organization. All other trades of a
technical nature have such an organi-
zation. The electronic field is getting

/2] odel 1900 COLOR GENERATOR

IR ees

®

rown

e @R e on

MO0t 1900
COLOR GeneraTOR

All
Mercury
Instruments
GUARANTEED
for ONE
FULL YEAR

Provides more ‘troubleshooting’ flexibility  Zmaiis:

... produces more patterns..

largest,

.and offers

a big ‘saving bonus’ in its extraordinarily low cost

If you're looking for a Color Generator that offers every essential feature
needed to tackle lucrative Color TV servicing in the home and in the shop
consider the outstanding new Model 1900. Features: Crystal controlled
keyed rainbow color display...Separate horizontal and vertical bars. ..
Color level control...Connects easily to antenna...Color coded gun
killer switches on panel. .. Includes lead piercing clips... High RF output
on channels 3, 4 or 5. Factory set at channel 3. Adjusts easily for channels
4 or 5 without removing unit from cabinet...All cal-

ibrations can be made rapidly without removing unit
from cabinet...One full year guarantee on parts and
workmanship . ..Size: 10”x6V4"x4%4".

¥99%>

No additional charge for gun killers

MERCURY ELECTRONICS CORP.

315 Roslyn Road, Mineola, New York 11501
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more and more complex . . . The small
independents should have a large
voice in the field because I believe we
know the problems better than anyone
else. We are in a very skilled and
responsible field and should act and
organize as such. Can something be
done?

MarvIN E. PEELEY
Mitchell, S. Dakota

oThere are two national organizations
of technicians in existence and many
state organizations. — Ed.

Another Experience
Regarding the trouble Gilbert Gah-
ler had with the RCA KCS98A, I had
the same trouble with a set and cured
it by replacing a very low emission
CRT. The set has been going strong
for over a year and a half with the
same 1X2B in it.
GERALD HoGAN
Cleveland, Ohio

He's ‘Kept Informed’

I'd like to take this opportunity to
express my compliments on your fine
magazine. ET has kept me well in-
formed of the constantly changing
developments in the field and your
color articles are just the greatest.
Keep up the good work.

Ep WEBER
New York, N.Y.

Needs Schematic
Can anyone help me locate a sche-
matic on an AM/FM tuner called “B
& G.” In appearance it is somewhat
like a Harman Kardon and it has some
tubes with “H-K” marked on them
. . . We have received many helpful
hints in ET.
WARDELL TV
Los Angeles, Calif.

Long-Time Reader

I am renewing my subscription to
ELEcTRONIC TECHNICIAN for 3 years.
Have been a subscriber since the early
50s. In my opinion it is the best of its
kind. Don’t change it. Keep it just like
it is. I have filed all my copies from
the first one and get a lot of good out
of going back over them — reading
the articles again that are of particu-
lar interest to me. I do not see an in-
dex of TEKFAX to date.

LoreN CAWOOD

Tampa, Fla.

® The December 1966 issue will carry
TEKFAX index. See “Editor's
Memo,” page 22, June 1966 issue.
—Fd.

ELECTRONIC TECHNICIAN
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],863 reasons why Sprague Twist-Lok Capacitors
help you to protect your reputation

When you fool around with makeshift or “fits-all”
capacitor replacements by substituting sizes and
ratings, you leave yourself wide open for criticism
of your work, you risk your reputation, and you
stand to lose customers. With so much at stake, it
just doesn’t pay to use makeshifts when it’s so
easy to get exact replacement capacitors from your
Sprague distributor.

With 1,863 different Sprague Twist-Lok Capacitors
as standard catalog items, and more being added reg-
ularly, Sprague gives you the world’s most complete
selection of exact replacements.

We don’t have to tell you that it’s easier to
service with exact replacements. And we don’t
have to tell you that it’s better, too. When sets are
designed, specific capacitance values are used for
peak operation, so it takes exact replacements to
restore original set performance.

And who better than Sprague knows which
values and sizes are needed in the replacement
market? Sprague, the world’s largest component
manufacturer, has the most complete specification
file on original set requirements, That’s why you’re
always right when you work with Sprague Twist-Lok
exact replacements!

GET YOUR COPY of Sprague’s comprehensive Electrolytic Capa-
citor Replacement Manual K-107 from your Sprague Distributor.

Snip Slip on
Lead KWIKETTE

K1RADCMARK

HAVE YOU TRIED KWIKETTE™ CONNECTORS?

Not just another wire spring connector! Copperweld wire inner
core, a layer of flux, and an outer coating of solder . . . all
you supply is heat! Now being packed with Sprague Atom®
Capacitors at no extra cost to you! See your distributor!

THE MARK OF RELIABILIT

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

£5-5108 R

OCTOBER 1966

Sprague Products Co., 65 Marshall St., North Adams 5 01248
postcard
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LETTERS

TO THE EDITOR

Hickok Tester

I have a Hickok tube and transistor
tester, model 820, for which I need an
instruction manual. The company says
this instrument is no longer available
and manuals are out of print. If any
ET reader can supply a copy, either
original or photocopy, I will defray
expenses. I like your magazine very

much but would like to see more on

industrial electronics.

A. D. Maus

Little Rock, Ark.

® We are increasing coverage on in-

dustrial electronics—Ed.

Likes Profile Articles

Liked your article “Growing in a
Competitive Market.” Also find TEK-
FAX schematics valuable for the elec-

tronic technician.

E. SANDER

Experiment, Ga.

IT'S THE FINEST

Model CRO-3 5-inch
Wide-Band, High Sensitivity Oscilloscope

essential for booming
COLOR TV

servicing . ..

basic for
BLACK/WHITE TV

servicing...

FINEST

... also widely used
in the laboratory
and in industry

The Jackson CRO oscilloscope
was designed as a wide band
scope when color TV first made
its entry into the field. It is
widely used by professionals
who laud irs stable circuitry,
accuracy and extraordinary
laboratory quality. It has
constantly been improved upon
by Jackson engineers, making
the present Model CRO-3 the
finest instrument of its type.

w
I
-
w
—

JACKSON...

ACCESSORY PROBES FOR
THE JACKSON CRO-3

LC2-1P L.
Capacity Pro%‘; $19.95
7.95

1T'S A

I'F

LC10-P High Voltage
Low Capacity Probe

DEM-P Demodulation
Probe

9.95

See your Jackson distr

SPECIFICATIONS

e Wide band amplifier, flat within 1 DB
from 20 cycles to 5§ MC

e Two range vertical deflection sensitivity
from 0.018 RMS volts per inch

e Highly stable amplifier circuits...no bal-
ancing required

s Positive or negative internal horizontal
sync

® Linear sawtooth sweep oscillator, 20 cy-
cles through 50 KC

® Input calibrating voltage, 10 volts peak-
to-peak

® Vertical polarity reversal

* Horizontal sweep expansion

® Return trace blanking

e Z-axis modulation...external or internal
60 cycle

® Direct connections to deflection
plates when required Size: 10V8" Wx
163%" DxI13Vs" H.
Wt.: 18 1bs. 6 0z. Dealer Net $23495

ibutor, or write for catalog

JACKSON ELECTRICAL INSTRUMENT COMPANY

IF IT’'S A

24

JACKSON,..IT’S THE

FINEST

JHL S, 11
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LSINIA

Retires

I am retiring from service work.
Thank you for all the kind help I have
received from ELECTRONIC TECHNI-
ciaN. I advise every young man going
into TV-radio to subscribe. ET will be
of great help. Thanks again.

W. H. ROTHENBAUM

Vineland, N. J.

New Reader

Congratulations on a fine magazine.
I have been reading ET for only a year
but now look forward to each issue. I
am a recent graduate of RCA Insti-
tutes and am now employed. Would
like to see articles on lab tests in
addition to TV and stereo.

BRUCE DILLINGHAM

W. Acton, Mass.

Rider Chanalyst Manual
I have complete Rider Chanalyst,
Mod. 11 Manuel, like new. Will send
by insured Parcel Post upon receipt of
$3 money order. Reply via ET.
WALT C. SONNENSTUHL
Chester, Calif.

Enjoys First Contfact

Received my first copy of ET and
am very well pleased with the list of
features. Enjoy your shop visits. Let’s
have more. It does not hurt anyone to
know what his fellow technicians and
service-dealers are doing.

I. E. MINER

Cornell, Ill.

Grundig Manual

An ET reader asked for a schematic
for a Grundig TK819. We have the
complete repair manual for this equip-
ment available at a cost of $2.

NORTHWEST H1 F1 CENTER

5618 W. Irving Park Road
Chicago, Ill. 60634

‘Lonely’ Cover Girl

On the August '66 ET cover, the
‘lonely girl on the beach’ appears sad-
dened because the solid-state TV is
not working right for some reason, at
least there’s no image on the screen.
But I'm sure a girl so beautiful will not
be lonely for long.

E. B. RISLEY

Davis, Calif.

e The B/W portable had a perfect
picture on it at the time the photo was
made. An airplane was distinctly
visible on the screen. Bur the strong
sunlight and the 4-color process left
little to be seen in the printed photo.
—Ed.

ELECTRONIC TECHNICIAN



A COMPLETE FAMILY OF QUALITY UHF-VHF-FM ANTENNAS

OVER 900 MODELS FOR EVERY AREA —EVERY PURPOSE

N X
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WITH PIGGY BACK POWER PACK

Gives the EXTRA PUNCH needed to produce the
best in color and improved black and white. High

Gain, high front to back ratio. Double U-bolts CP28G WITH POWER PACK
and double cross-arms for rugged rigidity. 2-piece DEEP FRINGE AREAS
locking mast clamp. No boom braces needed. LIST $53.75

N y
! |
CP23G WITH POWER PACK CP19G WITH POWER PACK ¢P15G WITH POWER PACK CP1IG CP7G
FRINGE AREAS NEAR FRINGE-FRINGE SUBURBAN-NEAR FRINGE SUBURBAN CITY AREAS
LIST $44.80 LIST $35.05 LIST $26.10 LIST $20.19 LIST $13.02

COLORDYNE
COMBINATION UHF-VHF-FM

An antenna for all channels 2 through
83. Simplicity of design permits high
gain reception at low cost,

NEW U-12G

Outperforms 4-Bay Bow Tie. Features
resonating reflector to provide more
gain across entire band. Folds into
small carton,can be mailed by Parcel
Post. Gold Anodized,

Colorphase Gombination

ALL-BAND UHF-VHF-FM
WITH PIGGY BACK POWER PACK
One antenna to cover all channels 2
through 83 with single down lead for
all areas including FRINGE AREA.

LIST $8.75
COLOR FRINGE
AREAS

AR

SUBURBAN
NEAR FRINGE
CPC24G WITH POWER PACK LIST $35.41

SUBURBAN—CITY
CD11G LIST $17.70

| CITY AREAS
CPC12G LIST $17.42

UHF-4BT

LIST $7.65
FRINGE AREAS

COLORVISTA UHF

Converts any existing VHF antenna
to 82 channel reception with a single
lead. Receives UHF in one direction
and VHF in another with no rotor or

Quality UHF model mounts with U-
bolt or wedges into mast. Elements

KAY-TOWNES

) ORIGINATOR- of Hi-Tension Aluminum alloy for
coupler necessary. DESIGNER OF mechanical stability. Reflector screen
World Famous double galvanized for long life.

Cross Phase Circaoit
used in most modern antennas

GENUINE GOLD ANODIZED Not A Spray Te Wash Awayl

KAY-TOWNES

antenna company

. . . for more details circle 127 on postcard
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SEE YOUR ELECTRONICS PARTS DISTRIBUTOR:

Pencil
Soldering
Irons hy
Weller

“‘Marksman’ Kit with
pencil soldering iron;
screwdriver, cone and
chisel tips; handy sol-
dleringf aidlgnd g SZFZ‘L
ply of solder.

Model SP-23K. 4“5'(

Temperature Controlled Soldering Unit

For universal hobby soldering, including heavy.
duty metal work. Temperature control is in the
tip. Interchangeable tips give a choice of 500°F,
600°F, 700°F and 800°F controlled temperatures.
Operates on 24 volts. Complete with 3/16” 700°F |
tip and 60 watt, 120 volt, 50/60 cycle power unit

$2600

list

with soldering pencil stand and tip clean-
ing sponge attached. Model W-TCP.

Dual Heat
Soldering
Guns

Dual Heat Soldering Gun Kit
Includes Weller 100/140 watt dual heat
gun, 3 soldering tips, tip-changing wrench,
soldering aid, flux brush, supply of solder
. all in a colorful utility case of $Q95
break-proof plastic. Model 8200PK. list

MARKSMAN
SOLDERING 1Ren

‘“‘Marksman’ lron at
opular price. Stain-
ess-steel long-reach
barrel. 14” replaceable
tip. Maximum tip tem-

SOLDERING
IRON

T WA
snown
prres

Weller Iron is indus-
trial rated, highly effi-
cient. Does work of
bigger irons. Only 77"
long including the tip. 25

perature, 750°F. 9
Model SP-23. $2

Utility Grade Solder On
Hang Cards 5 feet of 40/60
alloy solder in each pack.

Acid core, AC-40.
Rosin core, RC-40. 39¢ list

watts. 115 volts. $520

8
list Model WP-S. list

100/140 Watts. Two trigger positions let you
switch instantly to high or low heat to suit the
job. Tip heats instantly and spotlight comes
on when trigger is pulled. Tip has ex- $£&95
ceptionally long reach. Model 8200. list

145/210 Watts. A professional model with

all Weller gun features: instant heat, 5995

dual heat, spotlights. Model D-440. list

240/325 Watts. Heavy-duty model with all
Weller gun features: instant heat, 51095

duai heat, spotlights. Model D-550. list

—

Heavy-Duty Soldering Gun Kit
Features Weller 240/325 watt dua!l heat
gun; tips for soldering, cutting and
smoothing; tip-changing wrench; solder;
metal-tone utility case of break- $]1295
proof plastic. Model D-550PK. list

Superior Grade Solder in
Dispenser Tubes 10 feet of
60/40 alloy rosin-core sol-

derin each tube.
‘ 59¢ st

A A

Number RC-60.

WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY

26
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MEMO

It's About Time!

Word from various areas of the
country, particularly from some sec-
tions of California, indicates that serv-
ice-dealers are boosting their charges
for basic service calls. The perspective
appears to be around $10 for B/W
and $12.50 for service calls on color
sets. This is encouraging. TV-radio
service-dealers have been notoriously
lax in establishing realistic charges for
house-calls and bench work.

But most small service-dealers are
still not charging realistic prices for
their work. And, as the record of past
TV-radio shop failures show, they
will slowly starve their businesses out
of existence — unless they soon begin
to charge properly for their work.

The cost of making a service call
in most areas — the breakeven point
— is around $6. Considering the aver-
age time involved, a $10 charge for
a service call does not appear anywhere
near exhorbitant. This compares fa-
vorably with charges made by elec-
tricians, plumbers, carpenters, brick-
layers, etc. And $12 for a house call
on a color set, where the time in-
volved is usually greater, also ap-
pears reasonable.

It is reported that General Electric
has been charging $11.05 for a B/W
and $12.05 for a color set house call
for quite some time. And large com-
panies can operate more economically
than ‘one-horse’ TV-radio shops.

TV-radio shops rank close to the top
in business failures. And a majority
of these failures are caused by faulty
business practices — primarily insuf-
ficient profit on service calls and shop
work.

Despite all the evidence piled up
during the past few years by national
and state service-dealer and technician
organizations to prove the point, many
small service-dealers still charge from
$4.50 to $6.50 for house calls and
around $6 an hour for bench work.
This is business suicide!

Good TV-radio technicians are
scarce today and many are getting
around $4 an hour pay. Considering
all the other costs in operating a serv-
ice-dealership, no businessman in his
right mind will attempt to operate with
service charges below the breakeven
point.

It’s about time, then, for small serv-
ice-dealers to wake up before the
golden opportunities now before them
— especially in color TV — have flit-
tered away, ‘thither and you,” with the
autumn leaves.

ELECTRONIC TECHNICIAN



install
ALLIANCE
Tenna-Rotor...now

Profit now with world-famous

Tenna-Rotors.
You'll sell more than ever hefore.

And they're twice as easy to sell!

In-store demonstrations sell on sight! Hcok up a Tenna-Rotor . ..
Every color set needs one . . . Then, watch their faces light up
when you turn the dial and they see a beautiful color picture.
Switch to black & white or FM Stereo. Same result:
Tenna-Rotor pulls 'em in sharp, clear, bright and strong!

Use the color-TV delivery lag to sweeten up profits with
Tenna-Rotor sales, antenna and lead-in wiring jobs.

Then, you'll be all set for fast, easy deliveries and installations.

Install the world famous Alliance Tenna-Rotor® “TV's Better Color Getter’’

The ALLIANCE Manufacturing Company, Inc.

(Subsidiary of Consolidated Electronics Industries Corp.) ALLIANCE, OHIO
Maker of GENIE® Garage Door Openers
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ADMIRAL

Solid-State Stereo—Revised Alignment Data

After extensive tests on Admiral solid-state stereo-
radio chassis, it has been found that more consistant
curves can be obtained by using the weakest possible
sweep RF signal, rather than the more conventional curve
level set at the -3db limiting threshold. Please note this
revision in service data manuals S1018, S1020, S1033,
S1034 & S1047.

Also, when aligning late run 24A3 chassis, you will
find that the alignment of T! is satisfactory with both

. CoLD HOT
slugs at their outermost peaks. 20-30 MIN 58 HOURS
Using the sweep levels above and data supplied in WARMUP WARMUP
News Letters EDL6605 and EDL6607, all tuners (in-

cluding the 24A3) may be aligned with the IF sample
taken off at the discriminator electrolytic through the

Type II
75C119-11

Type I
75C119-1

==

LY

standard decoupling network (be sure that the discrimina-
tor secondary slug is turned out while you observe the
IF curve).

Much alignment information for other solid-state
chassis appears in alignment procedures for the 22DS5
chassis (service manual $1047).

REPLACEMENT CONTROL: Because of an error in
specifications, the 75C119-1 control was purchased from
two suppliers with two different types of switches. We
have assigned a different dash number for the second
typc to permit proper field replacement.

Type I with SPST switch remains -1 but type II with
DPDT switch is now 75C119-11. Orders for 75C119-11
can be filled without question, but 75C119-1 should be
ordered with description “Control, SPST Switch,” so we
can be sure you are aware of the difference!

This control has been used on tuner clusters GC2155-1,
-2 & -4 and is in parts lists in manuals S1022A, S1022B,
S1025A and S1043.

RCA VICTOR

Color Chassis—Purity Adjustments

The effects of stray magnetic fields and the im-
portance of North-South instrument orientation during
purity adjustment are well known by most technicians.
But it may be helpful to repeat detailed procedures.

Place the TV set in a North or South orientation,
check center convergence, set center purity with the
disc magnets, and set over-all purity by location of the
deflection yoke.

Exact and lasting purity in any color receiver requires
caie during all adjustments. However, in TV sets using
90drg rectangular color CRTs, the positioning of the
defleition yoke must be more selective, and instrument

28

operating time must be considered. By a specific pro-
cedure, a stable purity setting can be obtained on rectan-
gular CRTs that remains pure from initial warm-up time
(20-30 minutes), up to and beyond any extended period
of time.

RCA Victor service data for rectangular color equip-
ment include a special note regarding purity adjustments;
“If purity adjustments are made during minimum oper-
ating temperature conditions (20-30 minutes), the yoke
should be set as close to rear edge of adjustment as is

® NN

PURITY RANGE PURITY RANGE

consistent with good purity.” Receiver warmup may be
accelerated by operating the TV set at a high brightness
level (without blooming) for approximately 10-20 minutes;
preferably 20 minutes. (The yoke will arrive at approxi-
mately the same physical location, regardless of “cold” or
“hot” setup.)

To clarify the action and importance of yoke position
and warmup time, see illustration. As shown, a 90deg
yoke housing, and simulated movement of the yoke within
this housing (dotted lines extended into expanded areas
above the housing). Notice there is a “range” through
which purity is maintained as the yoke is moved forward
or backward (the range represents slightly over %4 in.
of physical yoke travel). During “cold” conditions, the
range extends in the forward direction—the yoke can
be moved forward, without losing purity. During “hot”
conditions, this range extends rearward.

The normal tendency would be to locate and set the
yoke in the center of its purity range, compensating for
any plus or minus change from “cold” to “hot” conditions
— this procedure is incorrect for rectangular CRTs.

A further study of the illustration will disclose an
overlapping area where purity will remain stable through
all operating temperature conditions. Special attention
must be given to locate the yoke in this “lasting” position.

If adjustment is made after a minimum warmup
time (20-30 minutes), use the following procedure: Adjust
center purity, slide yoke forward for good red field, then
slide rearward until slightly impurity appears, then move
slightly forward-to just clear impurity.

Use the following procedure for adjustment during
“hot” conditions, after 2-3 hours operation: Slide yoke to

ELECTRONIC TECHNICIAN



Sencore has done it again—introduced the right
instrument at the right time at the right price. FM-
Stereo Multiplex is here, now, and growing as fast
as Color TV. This new field is just waiting for qual-

ified men. All you need to start “channelizing”
profits your way is the new Sencore Econoline
MX11 Channelizer Multiplex Generator. So light
and compact you take it with you on your TV serv- '
ice calls, and when in the home suggest an align-

ment on that FM-Stereo hi-fi in the corner.

So simple to operate, you need no other instru-
ment. Just hook up the RF output cable to the
receiver antenna terminals; connect the two speak-

er leads in place of the speakers; then read the 7
channel separation directly on the meters. Two
meters with built-in loads substitute directly in

place of speakers. When you flick on the left
channel switch you have left channel output; now

flip on the right channel switch and you have both.
That's all there is to it. . “
All solid state circuitry—battery .

operated. Feature for feature, doi-
lar for dollar, the Sencore MX11 3 50
Channelizer is your No. 1 buy in

multiplex generators. Sencore has
paved the way—so take the quick- RSEThabii
est road to your distributor. In ISR
stock now foronly ... . i !

LEFT SIGNAL PILOT RIGHT SIGNAL

9 OFF 5% 10% e e
% [ wER) E

!osr OFF

o [HANNELIZEH )

STEREO SIGNAL

OFF ON NO RF)
ocmeo @ O

MADE IN LUBSA,8ATTERY DPERATED,L8 ''C'' CELLS REQ)

A Complete FM Stereo Service Center

The ultimate in multiplex generators for this field that’s growing as fast as color TV. Like
having your own FM stereo transmitter on your bench or service truck.

The MX129 produces all signals needed for trouble-shooting and aligning the stereo portion
of the FM multiplex receiver. It is a complete trouble-shooting analyzer with a sensitive
transistorized AC voltmeter calibrated in peak to peak volts and decibels. It can be used
as a stereo demonstrator even when no stereo program is being broadcast. With the MX129
you can use external sources to modulate the carrier, re-balance the system at any time,
and adjust the crystal controiled pilot signal to any level. Instantaneous warm-up—all solid
state, A.C. powered.

The Sencore MX129 gives you features comparable to equipment costing

up to $350.00, yet its priced at only ... 516950

SENCORE

?(‘_ § /\ NO 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

/@i 3 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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Experience

for Sale.....45¢

Sure seems we started something!

Yes; over ten years ago, when we started
overhauling tuners (all makes and models ),
we set a price of $9.95 for this service.

Apparently there are those who would like
to imitate our achievement—and for 45¢
less.

Maybe the special skills, special equipment
and downright old fashioned experience
we built up during these past years are
worth that little extra—Y ou be the judge.

Remember; 45¢ buys you more than a
quarter of a million man/hours of expe-
rience, plus true devotion to our business

our only business . overhauling
your television tuners the best way we
know how. And in over ten years we
sure know how!

Castle — The Pioneer of TV tuner overhauling
Not the cheapest — just the best.

For complete tun:
er overhaul we still
charge only $9.95.
This includes all
labor and parts;
except tubes and
transistors, which
are charged extra
at fow net prices.

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuilt.}

CASTLE

TV TUNER SERVICE,

INC.

MAIN PLANT: 5713 N. Western Ave., Chicago 45, Illinois
EAST: 41-92 Vernon Blvd., Long Island City 1, N.Y.
CANADA Castle TV Services, Ltd. . .. Nation-wide service.
® For service in Canada write to Chicago or use
* reader service card in this magazine.
*Major parts are charged extra in Canada.
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most forward position for good red screen, then slide
forward until slight impurity appears, then move slightly
rearward to just clear impurity.

Although reference is made primarily to rectangular
CRTs, the same procedures apply to round color tubes.
The 21in. round CRT is somewhat less critical regarding
yoke placement.

Quality performance from color television depends a
great deal on proper setup—including purity. Technicians
should remember the advantages of North-South orienta-
tion and proper yoke placement while making purity ad-
justments on color receivers, particularly those using rec-
tangular CRTs. This procedure gives the best assurance
of stable purity during the warmup period and operation.

TRUETONE

4DC7600 Stereo Tape Player—Noise Suppression

Ignition Noise If audible noise is detected in the tape
player output while the engine is running and (ignition)
noise or alternator noise is detected, a 500ufd, 15v capac-
itor must be installed when an engine emits spark plug
noise to the player. The installation of the capacitor as
shown in illustration is necessary.

1. Locate the battery terminal of the ignition coil.
The wire that leads to the distributor will not be
connected to this terminal.

2. Locate the positive end of the 500ufd capacitor,
marked plus (+), and connect this end of the capaci-
tor to the battery terminal of the ignition coil.

3. Securely connect the other end of the 500ufd ca-
pacitor, marked minus (—), to a ground on the
engine.

DISTRIBUTOR
\ TO IGNITION
SWITCH & BATTERY

C300
500uf/15V
CAPACITOR

COIL—1 | !

= GROUND
ENGINE NOISE SUPPRESSION
Alternator Noise Alternator noise manifests itself as
a high pitched whine that varies in pitch with the speed
of the engine. A 4uh choke must be installed to suppress
this source of noise.

1. Cut open the red lead of cable between the fuse-
holder and connecting plug. Strip the insulation
from the opened ends of the red wire.

2. Connect and solder a 4mh choke between the opened
ends of the red wire. Insulate the connections.

ELECTRONIC TECHNICIAN



Dealer acceptance has
made Channel Master
MATYV equipment

the fastest-growing
1ine in a booming,
color-oriented market.

’ Technical Superiority: Channel Master MATV com-
ponents are the latest in electronic design...not re-
works of early model equipment.

¢ Policy: Only Channel Master protects you, the dealer,

no direct bidding, no direct or one-step selling, no
cut-rate mail order listings.

@ Price: Channel Master offers the lowest-priced commer-
cial grade MATV equipment in the industry, making any
dealer competitive at a profit.

® Rapid Layout Service: Got a big, tough job? Channel
Master will give you technical assistance and fayouts
that are yours alone to get the business.

e Easy Installation And Servicing: Channel Master equip-
ment is designed with the service dealer in mind ...
down to exclusive features like access doors on ampli-
fiers and built-in test positions for maintenance without
interruption of service.

@ Training Program: Leader in recognizing the tremen-
dous residential MATV market the Color Explosion is
creating, Channel Master offers a thorough training
course in home and small commercial installation.

MATV ... for homes, for business...is growing. You can grow with it because it is not a
packaged product but a needed service that only you, the technician-dealer can perform.
Call your Channel Master distributor or write

BN CHANNEL MASTER CORP. ...cov...c. vew vou

(©1966. Channel Master Corp

f he 18K

ANTENNAS e PREAMPLIFIERS e SPLITTERS e AMPLIFIERS e ATTENUATORS e TAP-OFFS
. .+ for more details circle 113 on postard
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“\T&(ée@~
MODEL 630 V-0-M

Standard
Of the
Industry

EXCLUSIVE TRIPLETT BAR RING
SHIELDED MOVEMENT

EASY TQO CHANGE
STANDARD BATTERIES

HIGH FLUX

FUSED MAGNET,
BACKE

%P{AECEO JEWELS
—FOR

LTIPLIE

) suumr : RUGGEDNESS

r rqw.mikn CASE-— TGS SPARE FUSE
[ COMPLETELY'WI-TE CIRCUIT

FACTS MAKE FEATURES:

1 Popular streamlined tester with long meter scales
arranged for easy reading. Fuse protected.

2 Single control knob selects any of 32 ranges—
less chance of incorrect settings and burnouts.

3 Fourresistanceranges—from .1 ohmreadsdirect;
4%; ohm center scale; high 100 megohms.

Attention to detail makes the Triplett Model 630 V-0O-M a life-
time investment. It has an outstanding ohm scale; four ranges—
low readings .1 ohm, high 100 megs. Fuse affords extra pro-
tection to the resistors in the ohmmeter circuit. especially the
X! setting, should too high a voltage be applied. Accuracy 2%
DC to 1200V. Heavy molded case.

1 630A same as 630 plus 14% accuracy and mirror scale only $65.00

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

HE WORLD'S MOST COMPLETE LINE OF V-O-M'S
AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK

TECHNICAL DIGEST

SYLVANIA

DO3 Chassis—Tint Control

If the tint control of DO3 chassis affects color, causes
horizontal instability or left-hand oscillations the follow-
ing modifications should be made. Remove C625 (120 pf

¢~

BURST .
TRANS.

4

- )K
--—_/‘”-,"§\
[} 1 s
[} N e oo

' / 7
N\ TINT
ce25 CONTROL

in series with tint control) and install a jumper. Remove
loop on tint control between the pot arm and pot end.
Reinstall capacitor between arm and “hot” end of pot.

WESTINGHOUSE

Power Transistors—Replacement

The entire outer case of the transistor is internally
connected to the collector. This means that the outer case
carries the collector current. Screws go through the heat
sink but they do not touch it. To do so would short the
collector to ground. The collector case is insulated from
the heat sink by a mica insulator.

The relatively high current in power transistors pro-

NOTE =

COLLECTOR CONNECTING SCREWS DO NOT TOUCH
HEAT SINK \

ANSISTOR
TRsocxn

OUTER SHELL \
COLLECTOR

HEAT SINK

L HEAT CONDUCTING GRE ASE
N (DOW CORNING DC-4 OR TITVOOZHIO)

duces a corresponding amount of heat which must be
dissipated. This is done by making the collector surface
large, so it can radiate heat to the surrounding air. Then,
by mounting the transistor to a heat sink on the side of
the chassis, the chassis and heat sink absorb some of the
transistor heat and radiate it to the air. The mica washer
electrically insulates the collector from the heat sink, but
permits good heat transfer from the collector to the heat
sink, A coating of silicone grease is applied to the mica
washer to help transfer heat.

<= . . . for more details circle 150 on postcard



One RCA SK-3004 can replace this
transistor and more than 700 other transistors as well!

And it will work! Because RCA SK-3004 is one of RCA’s “Top-of-the-Line” series of replacement
semiconductors—16 transistors and 2 rectifiers. Each of these top quality replacement
semiconductors has been carefully designed for a specific application in entertainment-type
equipment. Result: You can quickly choose the one type that will provide top performance in the
equipment you are servicing.

All 18 RCA Top-of-the-Line types and the devices they replace—more than 4,000 transistors,
foreign and domestic, and more than 1,300 selenium and silicon rectifiers—are listed in RCA’s
Replacement Guide, SPG-202A. You should have a copy handy if you service solid-state
entertainment-type equipment. Ask your RCA Distributor about it or write:

RCA Commercial Engineering, Section J46SD, Harrison, N.]. \
RCA Electronic Components and Devices, Harrisor, N. . »

AVAILABLE FROM YOUR RCA DISTRIBUTOR ',

The Most Trusted Name in Electronics ..« for more details circla 139 on pgstcard




PINPOINT COLOR TV
TROUBLES IN SECONDS...

WITH THE NEW IMPROVED
SENCORE CA122(A)
COLOR CIRCUIT ANALYZER

It's a standard ten color bar generator; produces vertical
lines, horizontal lines, crosshatch, and adjustable dots,
PLUS a complete TV analyzer for color and B&W — at

less money than color generators only. Here is what the

CA122(A) will do for you by tried and proven signal
injection into these stages.

UNIVERSAL TUNER SUBSTI- —
TUTE for Color (or B&W).
A must to check tunmer re-
striction of RF color signal.

BANDPASS AND CHROMA
AMPS signal injectlon for
color trouble isolation.

Y Y

EACH IF STAGE to guickly CHECKOUT COLOR DEMOD-
isolate a stage with low ULATORS for troubles or
gain. phase adjustments.

¥

SYNC CIRCUITS; vertical
and horizontal pnlus to
quickly isolate sync faults.

VIDEG AMPS from detector
to the CRT tube, up to
=+ 30 VPP. -

! PLUS:

45 MC IF for signal in- The CA122(A) is not only a color
jection wp to the audio generator and analyzer, but provides
discriminator. color gun interruptors for purity ad-
justments and a shading bar pattern
for color tem-

1 perature control

settxrlw gs. ;

get all this for

only. ------------$] 750
39G12 Rectan-

gular color tube

adaptor. $495

AUDIO AMPS; 900 cycles
for injection right up to the
speaker.

See your distributor today. He has the CA122(A) in stock now.

S ENCORE

426 SOUTH WESTGATE DRIVE . ADDISON, ILLINOIS

... for more details circle 146 on postcard
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PONTIAC

Reverberation Unit—Rear Speaker Adjustment

Pontiac reverbs use a volume potentiometer in the
input to set up the amount of signal that is fed to the
rear speaker. On some of the 1966 units equipped with

ADJUST POT

GROUND

the direct coupled circuit board amplifier the rear speaker
volume must be increased to satisfy some customers.
(1) Adjust the radio volume control to normal lis-
tening level on the REAR ONLY position. (2) Switch
to REVERB and adjust the pot in the reverb for
adequate volume. Switch back to the REAR ONLY
position for comparison.

MAGNAVOX

T918/T919/1920 Chassis—Improved Horizontal Range

The horizontal hold control is being changed from
35K (part No. 220146-48) to 45K (part No. 220146-69)
to provide improved hold control operation.

A 10K resistor has been added in series between R533
(180K) and point D (top of the hold control) on the de-
flection board, in conjunction with the 35K pot.

In replacing the hold control, the 45K pot (220146~
69) should be used. The 10K resistor should be removed
and R533 returned to point D,

GENERAL ELECTRIC

SB—SC Chassis—Sound Distortion

Buzz in sound, distortion, or a narrow sound fine
tuning range can be caused by a poor crimp on the
seams of the shield cans surrounding L-302 quadrature
coil or L-301 interstage coil. The poor crimp can cause
detuning of the stage involved and may vary with heat,
age and the looseness of the crimp.

It is recommended that prior to sound alignment and
in all cases of sound problems outlined above, a bead
of solder should be run up the seam of the quadrature
and interstage shield cans.

The shield can seams are now being soldered,

« + » for more details circle 154 on postcard =>
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National Advertising!

HERE'S WHY SALES COME FASTER

TV Commercials Coast-To-Coast

Winegard has scheduled thousands of color tv
commercials to be seen from coast to coast starting

in September. They will be seen in major markets by
millions of people shopping for color tv sets. And they'll
have all those people pre-sold on engineered-for-color
Winegard antennas, no matter which set they buy.

Bronson’s
the name,
Winegard’s
my game!
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| WINESARD
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-

AND EASIER WITH WINEGARD !

wiNEGARD [ | | -’ A Treasure of In-Store
ANTENNAS [
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True, we've been telling people about engineered-for-
color Winegard antennas for more than 10 years. But it
takes more than advertising to guarantee the best pos-
sible color reception.
It takes outstanding products...engineered-for-color
antennas, amplifiers, couplers and accessories:
.engineered to capture color tv signals—and reject
interfering signals!

.engineered to effectively reduce ghosts and snow
and fading and stripes and distortion in all recep-
tion areas—metropolitan, suburban and deep fringe!

. and engineered to help provide perfectly balanced,
consistently natural color.

That’s what you get with engineered-for-color Wine-
gard products—together with more profits and more
satisfied customers. Join Winegard this season. Call
your distributor today!

Printed in U.S.A.

AND
HERE’'S WHY COLOR
COMES CLEARER
WITH
WINEGARD ANTENNA
SYSTEMS

Form F-66
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A reader mounted in the sampler reads identification numbers from a
punched card stub attached to the specimen carrier as each specimen
is sipped.

Computer Processes Clinical Tests

Laboratory specimens are tested and
data analyzed by computer system

B A new electronic data acquisition system has been
developed by IBM to help hospitals cope with a rising
flood of laboratory tests and provide an additional
safety factor in handling tests.

A typical hospital laboratory procedure with this
system starts when a physician requests tests from the
nurse station on a patient’s floor. The nurse writes the
patient’s name and number, checking the tests to be
made, on a special two-part form containing a speci-
men identification number.

When the technologist arrives to draw specimens,
the form’s two parts are separated. The top part is
sent to the hospital’s data processing department for
keypunching and entry into the computer file. The
second part contains five detachable stubs, each pre-
punched with the specimen identification number. Four
stubs are used to identify samples, while the fifth stub
is retained in the technologist’s file. As the technologist
obtains each sample from a patient, she immediately
identifies it by attaching one of the pre-punched stubs
to the test tube with a special rubber strap.

The specimens to be analyzed are loaded into a 40
test tube sampler turntable with their pre-punched stubs
still attached. As the turntable moves cach specimen
to the sipper, the sampler reads the identifying data
punched on the stub card. This information is punched
on a card or tape. When the test data regarding the
sample is collected from the analyzer, it is punched into
the same card or tape for positive identification.

The analyzer performs such programed opera-
tions as aspiration, dulution, reagent addition, mixing,
heating and color development. Even centrifuging can
be accomplished without removing the identifying card
stub. Measuring instruments used with these automatic
devices include colorimeter, spectrophotometers, flame
photometer and fluorimeters.

Besides accommodating instruments with automatic
specimen handling, the unit can be used with manual
instruments. When the sample is ready for analysis,

OCTOBER 1966

For a top job in Radio-TV... get a

FIRST CLASS FCC LICENSE

...0r your money hack!

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, ma-
rine, microwave, mobile communications, or Citizens-Band.
Cleveland Institute home study is the ideal way to get your
FCC License. Here’s why:
Our electronics course will quickly prepare you for a
First-Class FCC License. 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!
And only CIE offers you new, up-to-the-minute lessons in all
these subjects: Logical Troubleshooting, Microminiaturiza-
tion, Single Sideband Technique, Pulse Theory and Applica-
tion, Boolean Algebra, and many more.
You owe it to yourself, your family, your future to get the
complete details on our “proven effective” Cleveland Institute
home study. Just send the coupon below for FREE book or
write to Cleveland Institute of Electronics, 1776 E. 17th St.,
Dept. ET-25, Cleveland, Ohio 44114.

NEWS FOR VETERANS
New G. I. Bill may entitle you to Government-paid
tuition for CIE courses if you had active duty in the
Armed Forces after Jan. 31, 1955. Check hox in cou-
pon for complete information.

MAIL COUPON TODAY FOR FREE BOOK

] “‘1“;\ @
CI Cleveland Institute
! of Electronics

1776 East 17th Street, Cleveland, Chio 44114

\

Plcase send me your FREE book, “How
) To Get A Commercial FCC License.”

Name

(ptease print)
Address
City State Zip
Occupation Age

[] Veterans check here for GI Bill information

Accredited Member National Home Study Council
A Leader in Electronics Training . . . since 1934 1.5
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TEST TRANSISTORS
IN SECONDS
in circuit

wrs
e,
]
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Also check all

transistors, diodes,

and rectifiers out
of circuit for true AC beta
and Icho leakage.

Your hest answer for solid state servicing, produc-
tion line testing, quality control and design.

Sencore has developed a new, dynamic in-circuit transistor
tester that really works—the TR139—that lets you check any
transistor or diode in-circuit without disconnecting a single
lead. Nothing could be simpler, quicker or more accurate.
Also checks all transistors, diodes and rectifiers out of circuit.

BETA MEASUREMENTS—Beta is the all-important gain factor
of a transistor; compares to the gm of a tube. The Sencore
TR139 actually measures the ratio of signal on the base to
that on the collector. This ratio of signal in to signal out is
true AC beta.

ICBO MEASUREMENTS—The TR139 also gives you the leak-
age current (Icbo) of any transistor in microamps directly on
the meter.

DIODE TESTS—Checks both rectifiers and diodes either in or
out of the circuit. Measures the actual front to back conduc-
tion in micro-amps.

COMPLETE PROTECTION—A special circuit protects even the
most delicate transistors and diodes, even if the leads are
accidentally hooked up to the wrong terminals.

NO SET-UP BOOK—Just hook up any unknown transistor to
the TR139 and it will read true AC beta and Icbo leakage.
Determines PNP or NPN types at the flick of a switch.

Compare to laboratory testers costing much more. . . . $89.50

See America’s Most Complete Line of Professional
Test Instruments — At Your Distributor Now.

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

SENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

.+ . for more details circle 145 on postcard
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the technologist places it in the instrument. As soon as
the instrument produces a steady output signal, the
technologist signals the computer that the instrument
is ready to be heard by inserting a card containing the
same pre-punched number as on the stub card attached
to the specimen. The system immediately gives both
the instrument reading and the specimen identification
and punches this data into a card or tape.

The system can accept readings from 100 laboratory
instruments. The unit can capture this data whether
an instrument puts out a digital signal, a steady analog
signal or a series of analog peaks. A multiplexor scans
the instruments in sequence and automatically combines
analog and digital data into one digital record.

Output cards or tape from the data acquisition
system go to the hospital data processing department
where they are read into a computer. When computing
meaningful test results from the raw data supplied by
the instruments, the computer performs the following
calculations, normally made manually by a technolo-
gist: establishes the calibration function for the instru-
ment and checks its validity, adjusts the calibration
function if drift occurs; adjusts for any interaction be-
tween successive samples; corrects the zero value if
“blank” samples are inserted for this purpose; calcu-
lates the analysis of serum tested for quality control
purposes, determining its deviation from stored norms
and prints out the results.

Since the computer system can store results of all
previous tests for each patient, it can be programed to
perform many reasonability checks including: mean
value and standard deviation of all results from a test
run (these should not change significantly from day to
day); a comparison of results of the same tests per-
formed on a given patient on preceding days with the
new test results; correlation of the results of several in-
terrelated tests on the same patient. R
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“Won't make out? Why, there isn't any competition within two-
hundred miles.”

ELECTRONIC TECHNICIAN



Are you offering today’s color? @ .

b HI-LITE ¢

A ALL-NEW COLOR TV

’ _PICTURE TUBE

HR f2IFBP22A

RCA i-Lite color picture tubes
bring OEM quality to
your replacement tube customers

Odds are that when you’re called to replace a customer’s color picture tube and you

replace it with an RCA Hi-Lite, you’re giving him a better product than he had when
his set was new.

. That’s because RCA Hi-Lite picture tubes are RCA’s best... the same quality.. . the
same tubes...that go into today’s original equipment sets. RCA Hi-Lites are all-new...
glass, gun, the works! And incorporate the continued advancements in picture tube tech-
nology achieved by the world’s leading color picture tube manufacturer. So you literally
“up-date” your customer’s color set when you install one.

Here’s picture brightness and color fidelity at its finest, available for the service trade
in 19-inch and 25-inch rectangular and 21-inch rcund tube types.

How about you? Are you offering your customers today’s color?

RCA Electronic Components and Devices, Harrison, N.J.

The Most Trusted Name in Electronics
®



ANNOUNCING A MAJOR
ANTENNA ADVANCE from JERROLD




PARAISOG Plus

Improves Color Reception Three Ways

1. Plus GAIN—Color carriers are detected in phase. Therefore, more directivity is needed
for good color reception than for black and white. The extra high gain of the Paralog-
Plus provides sharp directivity, producing excellent color pictures.

2. Plus FLATNESS—Tilt causes incorrect colors. Industry experts say that a flatness
of +2 db per channel is required for good color reception. Paralog-Plus is flat within

+1 db per channel.

3. Plus MATCH—A poorly matched antenna shifts the phase of incoming signals, dis-
torting color. Excellent match of Paralog-Plus prevents color-distorting phase shifts.

The unique feature of the Paralog-Plus is a Bl MODAL
DIRECTOR system which makes the parasitic elements

unusually effective.

The BI MODAL parasitic elements combine two high band
directors into a single director covering all low-band channels,
plus the entire FM band. These directors are resonated to
overcome the natural tendency for fall-off in gain at 108 MHz
and 216 MHz. Thus, the Paralog-Plus is exceptionally flat
across the entire VHF television and FM bands.

The Paralog-Plus driven elements work in two modes simul-
taneously: (1) 14 wavelength for low-band channels, and (2)
3/2 wavelength for high-band channels. Thus, each element
in the Paralog-Plus serves double duty.

In the Paralog-Plus, more of the elements work to bring in
any given channel. The result is an “ungimmicked” antenna
that is unusually compact. An antenna that returns to the
basic periodic principle and gives it new direction. Test the
Paralog-Plus against any antennas comparable in size and
price. You’ll be surprised at the difference.

Plus CHOICE OF 300 AND 75 OHM OUTPUTS

The Paralog-Plus includes both 300 and 75 ohm outputs, for
match to either twinlead or coax.

FM RECEPTION

Like color TV, FM stereo requires an especially strong, clean
signal. Every Paralog-Plus model provides full, flat gain over
the entire FM band.
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Plus THESE QUALITY MECHANICAL FEATURES

SELF-CLEANING WEDGE-SNAP LOCKS—
ELIMINATE DIPOLE JUNCTION NOISE

The wedge-snap lock actu-
ally tightens and improves
with vibration. The spring
pressure of the clamp jams
the wedge aperture over the
squared dipoles end. Since
it cannot seat all the way
down, a sharp pressure is
maintained on the edges of
the dipole. Vibration merely tightens the pressure, jamming
the wedge into the dipole so that it is both self-cleaning and
self-tightening.

CYCOLAC INSULATORS

Tough enough to be used
for timber-splitting wedges
and golf club heads. Elimi-
nates cumbersome Cross
feed points. Makes each in-
sulating mount a strong
point. And 4-inch separa-
tion of feed lines eliminates
shorting due to icing or salt
build-up.

PIIIS Golden armor coating

Dual square boom construction (Models 135, 165 and 225).
Entire antenna array goes up in one piece. Mounting brackets
positioned for perfect balance. Grounded transmission lines.

New Paralog-Plus antenna from Jerrold . .. created by the
same engineering and the same plant that produces America’s
greatest satellite-tracking and telemetry antennas. For com-
plete details on this profitable new line see your Jerrold dis-
tributor or sales rep, or write:

JERROLD

DISTRIBUTOR SALES DIVISION
401 Walnut St, Philadelphia, Pa. 19105

. . . for more details circle 126 on postcard
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RECOMMEND THE

TURNER

200

CARDIOID

In your business, your repu-
tation depends on your rec-
ommendation. Don’t risk
either — always recommend
the high-performing, trouble-
free Turner 500 Cardioid.
Most problems in PA or
sound applications — extra-
neous noises, poor acoustics,
etc. — can be successfully
solved by incorporating Tur-
ner 500’s into the system. So
before you make your next in-
stallation, check the Reader
Service card for the complete
Turner catalog. Get details on
the Model 500 — list price
$84.00 — and the rest of
the Turner line, including:

MODEL 58

A natural for any ap-
plication requiring
freedom and mobility
... does double-duty
on desk stanc. List
price $57.

MODEL 251

Low cost, high perfor-
mance paging micro-
phene with Turner's
unique lift-to-talk
feature. List price
$49.50.

MODEL SR585D

Fixed mounted mi-
crophone convenient-
ly mounted on a flex-
ible 16" gooseneck.
List price $40.

THE MICROPHONE COMPANY
918 17th Street N.E.
Cedar Rapids, lowa

In Canada: Tri-Tel Associates, Ltd.
Export: Ad Auriema Inc., 85 Broad Street, New York, N.Y. 10004

.« . for more details circle 151 on postcard
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Portable Instrument
Locates Faults in Buried

Communications Cable

A portable two-unit fault finder has been developed
for tracing the course of buried communications cables
and pinpointing their defects from the surface of the
ground.

Breaks in a cable’s plastic insulation will cause
eventual deterioration of the inner metal sheath. Short
circuits and service failures will result. It is the dis-
continuity in the insulation of the cable that is used
for fault location.

Test measures common to all cable repair proce-
dures indicate faulty underground sections. In an area
where trouble is suspected, the detector’s transmitter
unit makes an electrical contact between the cable and
ground. The system will establish a circuit through the
cable’s inner sheath to the fault point and then back
to the ground stake. To do this it must generate the
proper signal level for various factors of resistance —
soil condition, moisture, length of loop, size of fault,
etc. A single control in conjunction with a flashing
light permits the operator to quickly set the proper
level.

Once the circuit is established, the technician is
ready to locate the precise underground course and
also the depth of the cable at any point. His tools con-
sist of a lightweight, 3-ft probe and a camera-sized
received unit which reproduces the pulsed signal through
a loudspeaker. Operating like a radio direction finder,
the receiver produces a null signal when pointing di-
rectly toward the energized cable. Moving the probe
to either side of the course of the underground cable
produces an audible signal. The technician reportedly
can describe the entire course as fast as he can walk
across open fields, lawns or parkways. As he passes
the fault point, the signal strength diminishes to in-
dicate the fault’s approximate location within 5 to 10
linear ft.

Since the inductive probe senses a null when
pointed directly at the cable, the cable depth can be
determined by moving the probe away from the cable
at a 45 degree angle. The depth of the cable will then
equal the surface distance between the probe and the
point directly over the cable.

With the receiver’s second probe, it is claimed
that faults can be located within a fraction of an inch.
With two metal prongs, the conductive probe is in-
serted into the ground along the fault zone previously
located by the inductive probe. When a null signal is
noted, in line with the cable and at right angles across
the known cable course, the fault is located.

Made by the Delcon Div. of Hewlett-Packard, the
model 4900A underground fault locator will operate
for approximately 50 hours on a standard 6v lantern
battery. It is claimed that faults can be located over
underground sections exceeding a mile in length in all
environmental and soil conditions. B

ELECTRONIC TECHNICIAN



What do you do
for an encore after
introducing the most

exciting solid-state CB

line in the business?
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Tag itwith a

10 year guarantee!

Start with typical Courier pricing. The 23-channel
TR-23S at $169. The 12-channel TR-12 at $139.
Solid-state. Feature packed.

Then add the biggest guarantee in the business—
10 full years! The kind of guarantee that sales are
built on.

Want more? Courier’s sold through limited dealer-
ships. Protected territories. Protected mark-ups.
Courier CB is no football.

If you're interested in a CB line with profit, with a
sales-clinching manufacturer’s guarantee, quality and
features, find out about a Courier CB dealership. The
coupon brings you all the facts.

OCTOBER 1966
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@@H electronics communications inc.

56 Hamilton Avenue, White Plains, N.Y.

Yes. I’d like to know all about the Courier CB
line with the 10-year guarantee—and
dealership opportunities.

Name

Firm__

Address.

City State Zip______

e e

. . . for more details circle 115 on postcard
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Chuck Gravina
just learned how to

plan his profits
the easy way.

It wasn’t hard at all. Chuck took advantage of the all-new expanded Philco
Tech-Data & Business Management Service. He reccived all the facts in the mail,
liked what he read, subscribed and received Philco’s Profit Planning kit free.

The kit contains a 24-page guide on profit planning, plus an accurate,
easy-to-use profit calculator. Philco designed it especially for service-businessmen
like you. You get practical, usable information that can help you make
your business more profitable.

And Chuck’s subscription means a wealth of factory-accurate new product
manuals — mailed directly to him. So you'll know about the new products
before they reach the retailers. You’ll get monthly information on business
management and customer relations. And, of course, you'll receive a full year’s
subscription to your Philco Service Businessman’s magazine.

Chuck Gravina knew a good program when he saw it. And he subscribed.
How about you? Shouldn’t you subscribe right now and start planning your own
profits for 1967? Philco is mailing all the details to thousands of
service-businessmen right now. Watch your mail for all the information. And if
you’d like any additional facts, talk to your Philco Distributor or contact
Parts & Service Department, Philco Corporation, Tioga & “C" Streets,
Philadelphia, Pa. 19134.

PHILCO

A SUBSIDIARY OF M/!é)&lr%'ﬂﬁaﬁy)

New...just off the press. Philco’s parts catalogue and
reference guide. It includes valuable technical information
plus Philco’s 66 /°67 “Parade of Values.”” Free gift

offers. Get your copy now from your Philco Distributor.

. . . for more details circle 135 on postcard
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Rainbow-hued boom expected to continue
unabated into foreseeable future
if nation's economy holds firm

W It is predicted that 10 million
color receivers will be in U.S. homes
by the end of this year and a
major increase in sales is seen for
next year — well ahead of 1966.

More hybrid and solid-state color
receivers, more remote channel se-
lecting and other remote controls
are expected in 1967.

Sylvania has announced an im-
proved “rare earth” color CRT
with improved color fidelity that
claims to provide pictures 9 to 16
percent brighter than CRTs now on
the market.

Tuning meters and tuning eyes
are forecast for G-E and Philco sets
for 1967.

Major glass manufacturers are
planning to produce more bulbs for
color CRTs.

RCA Sales Corp. announced post-
ponement of its 15 in. portable color
set until next year in order to permit
production of more 25in. color
consoles.

The consensus is that 1967 will

be a banner year for color TV and
antenna sales — offering another
opportunity for alert and aggres-
sive service-dealers to improve and
consolidate their positions for han-
dling increased business in the fu-
ture.

No revolutionary circuit changes
are forecast for 1967. New inno-
vations are expected to arrive
through relatively slow changes —
although, as predicted a year ago,
new and more economical manufac-
turing and merchandising techniques
and other factors will gradually lower
the retail prices of color receivers.
Printed circuits and integrated cir-
cuits will play a major role in this
area.

RCA VICTOR

The CTC21 chassis is used in
RCA’s deluxe 25in. color sets for
1967. All equipment using the new
chassis are provided with motor
driven power tuning (channel selec-
tion), operative by merely pushing a
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Color Review...

touch bar. In addition to automatic
tuning of VHF channels, the chassis
also features automatic tuning for
UHF channels. Up to a total of 24
UHF channels may be reset and
programed for automatic tuning.

The CTC21s have new VHF and
UHF tuners. The KRK131 VHEF
tuner features four tuned stages,
with a 6DS4 nuvistor RF amplifier
and a 6KZ8 tube used as mixer/
oscillator. The UHF tuner, desig-
nated KRK132, is transistorized.

Both the VHF and UHF tuners
have automatic frequency control
(AFQC). The AFC circuitry automat-
ically compensates for slight errors
in manual tuning or “drift,” keep-
ing the local oscillator tuned cor-
rectly.

Certain models are equipped for
remote operation using a new 8-
function remote control system —
the CTP12. With the all transis-
torized “Wireless Wizard” remote,
customers can change stations,
switch between VHF and UHF, turn
the TV on or off and adjust
VOLUME, TINT, and COLOR.

The CTC21 color chassis also
features automatic chroma control
(ACC) in the color circuitry. ACC,
sampled in the color stages, keeps
the color intensity (or saturation)
constant during changing reception
conditions.

Other features in sets equipped
with the CTC21 include a picture
sharpness control (peaking control),
an all-range TONE control, and a
dial light dimming control. The lat-
ter can be used to adjust the bright-
ness level of the channel indicator

48
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light to suit individual viewing pref-
erence.

All models using the new chassis
will be equipped with the 25in.
rectangular CRT (25AP22A or
25BP22A). It is said that an im-
portant improvement has been made
in the method used to mount the
shadow mask within the 25in. color
CRT. The new mounting will com-
pensate for the slight “bowing” that
occurred in color CRT shadow
masks during equipment warm-up.
This refinement in color CRT manu-
facturing will make purity adjust-
ments less critical to achieve during
initial installation of the equipment
in the customer’s home or the shop,
according to the company.

Some of the circuits in the CTC21
use transistors or other solid-state
devices. A transistorized control cir-
cuit is used for AFC—automatic fre-
quency control for the VHF and
UHF tuners; solid-state phase de-
tectors in the color stages for ACC,
AFPC and Kkiller detector circuitry.
One of the newest components to be
used in these color chassis is the
integrated circuit (IC) in the sound
stages. The complete sound circuitry
in the CTC21 chassis uses solid-
state components: operating in con-
junction with and following the IC
are a driver and single-ended audio
output stage — both using tran-
sistors.

The integrated circuit in the
CTC21 requires approximately 7v
power. This supply voltage is ob-
tained from the emitter of the out-
put transistor.

The driver in this sound circuit

functions as a dc gain, feed-back
circuit to hold the emitter voltage
on the output fairly constant. Any
emitter voltage change will alter
the base bias on the driver stage.

The audio output transistor is a
“high voltage” unit, and under
normal conditions, the collector volt-
age is approximately 160v emitter
potential is approximately 7v, and
emitter current 32 to 40ma. Nomi-
nal emitter current is 36ma. Of
this, the IC draws approximately
17ma.

The automatic features of the
CTC21, in addition to its high
reliability and serviceability, make
this chassis RCA’s most advanced
color television receiver, according
to the company.

Several solid-state components are
used in the color stages of the
CTC21. There are three separate
solid-state detectors, one for AFPC
control, one for the killer detector
function and one for automatic
chroma control. The AFPC and the
killer detectors, althoungh using di-
odes, operate in similar fashion to
the circuitry used in previous chas-
sis. These functions were performed
by the 6JUS8, (a quadruple diode)
in the previous chassis.

The addition of a third detector
— the ACC circuit — provides con-
trolled gain through the chroma
bandpass stage, with varying levels
of incoming chroma signals.
AFPC Detector: In the CTC21, the
tint control is part of a phase shift
network in the 3.58MHz reference
feedback circuit. Adjusting the tint
alters the phase of the 3.58MHz

ELECTRONIC TECHNICIAN
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reference signal coupled to the
AFPC and killer detectors; the range
of the tint control is ==45deg.

The phase of the reference signal
applied to the AFPC diodes (with
the oscillator on frequency and in
phase with color burst) is such to
produce equal conduction from both
diodes — yielding no correction
voltage at the output. If the phase
is changed, a correction voltage (of
the polarity needed to bring the os-
cillator on frequency and in phase)
is developed.
Killer Detector: The noise-immune
killer detector in the CTC21 employs
a separate pair of diodes. Under
no color burst conditions, diode con-
duction is virtually equal, giving zero
correction voltage at the output.
The color killer then operates, bias-
ing off the bandpass amplifier. When
color burst is applied (during color
reception), diode conduction in un-
equal. A negative potential develops
(approximately 3.3v), sufficient to
cut off the killer, permitting the
bandpass amplifier to conduct.
ACC Detector: The ACC circuit
using a third pair of diodes, func-
tions on the amplitude of of the in-
coming burst signal. Color burst
is intended to be transmitted and
received as a fixed amplitude wave
and can be used as an indication
of undesirable fluctuation in color
information. That is, amplitude vari-
ations of color burst are indicative
of undesirable color video amplitude
changes; changes that may result
from atmospheric conditions, for ex-
ample.

When a color signal is received,
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the phase relationship between the
burst signals applied to the diodes
cause unequal conduction. In this
unbalanced condition, the bottom
diode (in phase) conducts very lit-
tle (keeping approximately the same
voltage output); the upper diode (out
of phase) conducts more. Under
these conditions, a negative voltage
develops at the output. The amount
of voltage so developed will be pro-
portional to, and vary with, the am-
plitude of the incoming burst.

ADMIRAL

Admiral’s 10A9N color TV re-
mote unit consists of two chassis.
The first is a 4A9N preamplifier;
the second is the 6A9N relay con-
trol chassis. A S366AN hand held
electronic transmitter (actuator) gen-
erates any one of six available fre-
quencies in the 17 to 22kHz range
when a push button is depressed.
Each push button applies power to
the electronic oscillator and selects
a proper frequency determining
trimmer capacitor. These constant-
carrier signals are doubled in the
output transducer, thus radiating ul-
tra-sonic audio tones ranging from
35kHz to 43kHz.

Radiated ultra-sonic tones from
the transmitter are received and re-
converted to electrical signals by a
microphone located in the front
grille of the television receiver. Be-
cause the microphone is dc biased,
it has a high sensitivity and linear
operation. Three stages of preampli-
fication are provided in the 4A9N
with an emitter-follower output. Be-
cause horizontal frequency har-

monics fall in the range of the re-
mote frequencies, extensive shield-
ing, mounting of the preamplifier
chassis integral with the microphone
and “floating” the preamplifier are
necessary. Bandpass selection is de-
termined by the resistor-capacitor
values and by the microphone. Since
the remote signals are unmodulated,
AGC is unnecessary; however, vari-
able emitter degeneration is pro-
vided in the third preamplifier stage.
This allows gain adjustment when
triggering is encountered from ultra-
sonic sources outside the system
such as coins, keys, etc.

Amplified signals from the pre-
amp are fed to the 6A9N chassis.
The input transformer improves the
skirt selectivity of the bandpass and
equalizes the gain (or tilt) across
the spectrum. The driver stage is
then inverted, being an NPN tran-
sistor operating from a negative sup-
ply. Its collector load consists of
six sampling windings of the input
transformers and an RC noise re-
jection network.

The six sampling windings ar¢
parts of six sharply tuned input
transformers. When an ultrasonic
electrical signal of the same fre-
quency as one of the transformers,
is fed into the driver stage, a large
signal will be developed across that
transformer.

When a signal from the trans-
former is fed into the base of the
keyer stage, base rectification will
occur. This results in pulsating col-
lector current which is filtered by
the collector electrolytic capacitor.
The dc current then trips the relay,
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completing the circuit to opecrate
the color intensity control motor
clockwise. The collector of the stage
is protected from back-emf transients
by its collector capacitor. Additional
protection from adjacent channel
triggering is provided by the com-
mon emitter circuits. When a tran-
sistor conducts, the emitter current
produces a voltage drop across the
common emitter resistor. This raises
the reverse bias on the other tran-
sistors.

A sealed transformer on the relay
control chassis provides a source
for the two power supplies. A 90v
supply biases the microphone when
the television receiver is off. When
the set is turned on, the ground
side of the microphone is raised to
approximately plus 180v by a B+
connection to the TV set. Thus the
polarity of the microphone bias is
alternated during on and off cycles,
preventing polarization and assur-
ing reliable sensitivity. The low volt-
age supply furnishes negative 16.8v
to the relay control chassis and pre-
amp.

Three types of devices are used
to perform the actual functions. A
four position stepper relay provides
off, volume, low, medium and high.
The stepper coil has two copper al-
loy washers for delay, preventing cr-
ratic triggering. A two pole motor
and transmission assembly using an
armature thrust clutch drives the
channel selector. Two capacitor-as-
sisted reversible ac motors drive
color and tint controls through di-
rectional clutches and transmissions.
Manual control of the stepper relay

is provided by a push button switch
on the volume control.

OLYMPIC
Said to be the industry’s first
19in. “convertible transportable”

model will highlight Olympic’s new
1967 color TV line. Model CT910,
features carrying handles on both
sides, a full 3 IF chasis, rare earth
phosphors, a VHF dipole antenna
as well as a UHF fold-away ring
antenna and automatic degausser.

The line features both standard
and deluxe sets all with 3 IFs. Chas-
sis are designed to eliminate the
warm-up period. Chassis also permit
playing the TV, radio and phono
simultaneously in three separate
rooms.

Among the techaical advances
offered on all new deluxe combina-
tions and consoles is “ColorGlide”
— a multicolor vertical bar mounted
on the control panel that is color-
coded to correspond to the adjust-
ing range of the TINT control. A
light glides along this bar to enable
the viewer to adjust the picture to
the proper hue setting.

Four 25in. and four 23in. combi-
nations are included in the ’67 line.
The 25in. models all feature Color-
Glide, deluxe stereo phonographs
with featherweight tubular tone arms
and solid state AM and FM sterco
radios. W

A forthcoming article will cover
outstanding innovations in the color
and B/W equipment of additional
manufacturers.

ELECTRONIC TECHNICIAN
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Look over the ‘old pro’s’ shoulder
and see how it's done

W There’s nothing like taking a

little time out to review some case VIO8 6DT6A

histories and check into procedures KEYED AGC : 3 e
used by others in locating faults in -

color TV sets. We’ll take a look first CRT «—CRN-RED :_HLV_A ©
at some horizontal problems. Hori- RI50 2nd PIX 6.3V

SH. REG «—]

zontal sweep systems seem to de-
velop plenty of trouble and it’s GRN  TI05

usually a tough section to trouble- i Ri4
y ugh sec o trouble R] 6 RI45 o785V

shoot. You may have employed 133 23K 22K
some of these procedures before,

but we’ll try to pass along one or = AGC

two tips that mayphelp you.g CONTROL V23r(1.)d2 PGIS)((HYIF6
Up-to-date test instruments (like

a good calibrated P-P scope) and t:z

the knowledge necessary to use ”~

them efficiently, are the first trouble- — 2 ~

shooting consideration. If used cor- \/ [)—" ‘P—./l /\

rectly, your test instruments can C309 C30

help you isolate the trouble quickly
and efficiently.

The first step in ShOp procedure Fig. 1—Shorted bypass, C310, caused low voltage at junction of R145/146.
is a complete scope check to de-
termine the percentage of ac ripple
and after this, a VI'VM check is 2807a  ueEHia il aGie -
made on the power supply voltages. . @ : .
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.g|

Horizontal Sweep Troubles

Let’s look at a color chassis that
has horizontal sweep problems and
make a few observations that may
help you determine which compo-
nent in the sweep section is at e
fault. Switch the set on and listen : . ASpR | _ GU!  Fig. 2—Scope check
for the high voltage crackle. And i I 4 *  of 1702, burst phase

then note if a raster is present. If TE transformes, Showad
these tests are negative, use a -
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VIVM and proper high voltage
probe to check the high voltage at dwis 7z —
the anode lead. If little or no high el

voltage is measured, look at the Ei W, F
horizontal output tube plate and see T i,
if it has turned a cherry red—indi- ©
cating too much current drain.

If the horizontal output tube is
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Servicing Tips...

drawing too much current, check
the horizontal oscillator for correct
frequency and check P-P horizontal
drive pulses with a calibrated
scope. A VIVM can be used to
measure for correct drive, but a
scope will reveal much more in-
formation. If the drive is correct,
measure the screen voltage, check
by-pass capacitors and cathode re-
sistance, if any.

It should be noted that some set
manufacturers use a positive voltage
on the horizontal output suppressor
grid (6JS6A, for example) to help
eliminate snivets. This positive volt-
age will sometimes make this tube
draw too much current and will
cause premature tube failure. It is
recommended that this voltage be
removed and the suppressor grid
grounded.

If the trouble still persists after
these checks, investigate the condi-
tion of the boost and other capaci-
tors in the sweep section. If they
are OK make a resistance check of
all loads on the sweep circuits. A
more positive method is to dis-
connect the leads to the boost,
vertical sweep and convergence
sections—one at a time.

For checking the deflection yoke
we use a variable inductance in
place of the horizontal yoke wind-
ing. This is a coil that can be ad-
justed from 10 to 50mh. If you do
not have a variable inductance or a
substitute yoke, you may try this
trick: Let the set cool and slip the
yoke off the CRT neck and place
it where the tubes on the chassis
will not heat it. Now switch the set
on and let it operate about 15
minutes. Turn the set off. Carefully
feel all the yoke windings. This
works equally well for horizontal or
vertical windings. If all components
check out good, the problem is
narrowed down to the horizontal
sweep transformer. The sweep
transformer and yoke can be tested
by using a horizontal transformer
and yoke analyzer. Several good
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instruments are on the market to-
day.

But field tests show that these
testers are not always accurate and
fail-safe and all leads should be dis-
connected from the coils being
checked. A good check for any coil
is the ringing test. Use an oscillo-
scope to feed a horizontal sawtooth
at about the resonant frequency that

Fig. 3—A pure red field could not be ob-
tained when the yoke was in the normal
position,

Fig. 4—Proper red field but with neck shadow.

Fig. 5—Metal shield shown cut and bent back.

the coil is tuned to and by viewing
the scope see if you can cause the
coil to ring.

Use the following check to de-
termine the condition of the sweep
transformer: Let the chassis cool
off. Switch the set on and let it
operate about 10 minutes. Switch

the set off and feel the transformer
windings to see if they are warm.
If you detect a slight warmth, you
probably have shorted turns in the
coil.

As noted from previous checks,
no simple solution exists for diag-
nosing sweep circuit problems. The
best way is to develop your own
systematic procedures. In the final
analysis, it all amounts to a process
of elimination.

A number of causes for loss of
high voltage in color TV sets are
frequently overlooked: faulty shunt
regulators, defective CRTs and
faults in the video amplifier circuit.
If the shunt regulator circuit has a
defect causing too much current to
flow through the regulator tube or
the high voltage supply is not ad-
justed to the correct value, it can
cause a loss of high voltage.

A gassey CRT or capacitor leak-
age in the CRT and video output
section can also cause excessive
current flow that kills the high volt-
age. If you suspect the CRT and
related circuits, just remove the
CRT socket and then check for a
return of high voltage.

The service SETUP and NORMAL
switch on the back of most color
sets can be used as a handy aid to
narrow down trouble. In checking
a set with loss of high voltage, just
flip this switch to the SETUP posi-
tion and if the high voltage returns,
the defective parts are ahead of the
SETUP switch.

Always use an accurate VIVM
and high voltage probe to adjust
the high voltage supply to manu-
facturers’ specifications. Remember,
also, you have to consider the line
voltage for this adjustment. Most
service manuals have this voltage
chart listed. If the anode voltage is
not correct this can cause various
other picture defects, premature
part failures and malfunctions in
other systems,

Other Problems

Now let’s look over the “old
pro’s” shoulder and see how he
finds and resolves some other color
TV difficulties.

One bright, sunny morning an
RCA color TV chassis, CTC10AB,
was glaring at us from the service
bench with what looked like simple
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AGC trouble. The screen was
blank except for the raster and the
audio section emitted only a slight
warbling sound.

Scope checks were made on the
power supply and the AGC keying
pulse looked OK. After a few circuit
checks with a VTVM, it was deter-
mined that the AGC voltage was
slightly negative on pin 5 of the
6DT6A keyed AGC and noise in-
verter tube. It was also noted that
pin 2, the tube’s cathode, was about
12v positive. The schematic indi-
cated the value as 14v positive,
which seemed within tolerance.

After a lot of circuit tracing,
checking and cups of coffee, the
failure was pinned down to C310, a
small filament bypass capacitor
which checked out shorted. This
caused the B+ voltage at the R145
and R146 junction to drop to about
20v. This junction is also connected
(note schematic Fig. 1) to the fila-
ment winding that supplies 6.3vac
to the 2nd IF tube, shunt regulator
and also the CRT.

If you should encounter AGC
trouble in this chassis, the tip-off
is to see if R145 is overheating.
Also measure the voltage at the
junction of R145 and R146,

We have had 4 or 5 of these
color chassis with this fault, In most
cases, the customer had mentioned
a loud cracking noise before the TV
set went out, This leads us to be-
lieve that these capacitors break
down because of an arc in the
6BK4 regulator tube or from the
plate cap to ground. Close inspec-
tion reveals most of the plate caps
have deteriorated. It would be wise
to install one of the large, new,
improved and insulated caps.

We Wondered Where
the Color Went

No color sync-lock was the prob-
lem of the hour for this RCA color
chassis, CTC16N. One of the first
checks was to ground test point 703
and zero beat the 3.58MHz sub-
carrier oscillator which checked cor-
rect. A few voltage checks were
made with the VIVM at the burst
amplifier, V702, (see Fig. 2) and
the phase detector, V705A. These
checks revealed no faults, A visual
inspection was made for cracks
and cold solder joints on the chroma
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board but no clues were uncovered.

The scope and color bar genera-
tor which had been warming up
were wheeled into position and
quickly put into action. All wave-
forms in the chroma and burst
amplifiers checked normal until
we arrived at pin 2 and 3 of the
6JU8 phase detector. The burst
sync pulse was nonexistent at this
point. The 6GH8 3.58MHz oscil-

CUT WITH
SNIPS ON
DOTTED LINES

METAL
SHIELD

25" COLOR PIX TUBE

Fig. 6—Diagram shows where to cut and band
metal shield around color tube anode con-
nection.

Fig. 7—Waveform at pin 9 of the 6KT8 indi-
cated sync pulse riding on 60Hz ac.

lator tube should be pulled while
making these checks to prevent er-
roneous burst pulses.

A prime suspect at this time was
burst phase transformer, T702, but
a VI'VM resistance check revealed
no information. Checking the other
resistors and capacitors in this

circuit also proved nothing conclu-
sive,

By scoping T702 at terminals B
and C, tuning the slug of the coil
back and forth and observing no
response on the scope, it was then
quite evident that T702 had shorted
turns,

A replacement was installed. A
complete color alignment was then
made and perfect color-lock was
obtained. Once again, a good scope
and color generator proved their
worth,

Backward CRT Creates
Wierd Purity Problem

While checking out a color set
that had been in operation a few
months, it was found that red pur-
ity could be obtained only by pull-
ing the yoke back two or three
inches from the bell of the CRT.
The blue and green fields were also
good with the yoke in this position
—but a neck shadow appeared in
the lower left corner (see Fig. 3).
When the yoke was up close to the
CRT bell, in the normal position
for obtaining a correct pure red
field, the photo in Fig. 4 shows the
result. This is the first color CRT
we have seen with this rare purity
problem and we hope it will be the
last.

As far as could be determined,
the aperture mask probably slipped
back a fraction of an inch from the
face plate or it was under a stress
and popped or warped out of
shape.

It has been noted on some of the
23 and 25in. color tubes that purity
could be not be achieved on one
corner. After the set has been al-
lowed to operate a few weeks and
the same trouble persists, try this
trick:

Use the large size degaussing coil
near the corner of the CRT and
rapidly turn it off and on. The
magnetic field will sometimes snap
the corner of the shadow-mask into
place. During shipment, one corner
of the mask has slipped out of its
notch on some of these CRTs.

While on the subject of 25in,
color CRTs, a common complaint
seems to be arcing around the high
voltage anode lead. One of the first
reasons found for arcing is a
burned and deteriorated rubber
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Servicing Tips...

anode cap. Obviously, the cap must
be replaced, but experience and
investigation show that this does
not solve the corona discharge
problem for very long.

To solve this problem on sets
that have a metal shield around the
CRT, use tin snips to cut the shield
and bend it back from around the
anode connection (see Fig. 5 and
Fig. 6).

Try to leave about 5 or 6in. of
air space around the anode con-
nection. Clean this area very thor-
oughly and install a new rubber
cap. This will clear up most corona
discharge problems.

If you are servicing color sets in
an area having high humidity, try
spraying around the anode with anti-
condensation spray. As a last check,
make sure the high voltage is set
at the correct level—as specified by
the manufacturer.

Technicians should exercise care
in cutting the metal shield. Use the
slim type tin snips and do not
scratch the CRT surface. This may
cause an implosion. Use the same
caution as when installing a new
CRT.

Devious Sync-Choke
Trips Up ‘Old Pro’

While making a routine service
call on a Zenith 26KC20 chassis an
unusual sync problem came up.
When the set was first switched on
there was no vertical or horizontal
lock. The tubes in the sync section
were substituted but the trouble con-
tinued. After the set had operated
five or ten minutes the picture
locked in solid. This was also con-
firmed by the customer.

The ‘old pro’ decided to pull the
chassis for shop diagnosis. All tubes
were checked in the shop and a
visual inspection was made. No
faults were turned up. The chassis
was then connected to the color test
set and a check was made for cold
solder joints or short circuits while
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in late Zenith chassis.

Fig. 8—Sync delay choke, 124, in the plate
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open when the set was cold,
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the set was warming up. Still no
cause for the fault was located.
The VIVM was then used but
the voltages in the sync section
checked OK. It was at this point
that “rapid Robert” reached for
the probes of his trusty scope and
narrowed the trouble down to the
6KT8 sync amplifier and 6BAll
sync and AGC tubes. With the
scope probe at pin 9 of the 6KT8,
the sync pulse looked like it was
riding on a 60Hz ac signal (see
Fig. 7). Ah! Now we’re getting
somewhere. But all the B+ and
filter capacitors checked out good!
This was one time the scope gave
some misleading information.
After isolating each component
in the sync stages and freezing them
with circuit cooler, a 30mh sync
delay choke, 1.24, was found open-
ing intermittently when the set was
cold. L24 is located in the plate
circuit of the 6BA11 (see Fig. 8).
When the choke was warmed up it
checked out OK. The resistance
checked 5092 when the choke was
warm (which was a little high), but
when cold it jumped up to 150K

and it was also erratically open. We
have some across several other open
chokes in later chassis, but this first
one really led us on a merry chase.

Filter Capacitor Blows Its Top

Would you like to prevent call-
backs on some of the later model
Zenith color sets? On a lot of service
calls we are finding silicon diode,
SE2, shorted (see Fig. 9). This
diode is replaced and the set seems
to operate normal, But, within a
week or two, the set frequently has
no picture or audio. Again, SE2
and sometimes SE3, is shorted.

After replacing these diodes and
the set is fired up, the filter capaci-
tor, C132B, is found to be shorted
or will get very hot. On two occa-
sions this filter has completely blown
apart.

When SE2 shorts, it puts raw ac
on all the filter capacitors. It may
be several weeks before they will
break down. The best solution is to
replace filters C132AB, C134 and
both silicon diodes. If the circuit
breaker doesn’t kick out, it will also
burn L42 filter choke. M
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Sales training is based on
good demonstration
procedures that always
begin by showing the top
of the line.

Marching In The 'Peacock’ Parade

Dealer ‘Sells-up’ on color and Hi Fi stereo

B “The color TV boom gives deal-
ers the opportunity of a lifetime to
upgrade the market,” says Tom Car-
michael, TV and stereo manager,
Balcom & Vaughan, Seattle, Wash.

The company will top $750,000
gross in TV and stereo sales during
1966, Mr. Carmichael declares, and
30 percent of this volume will be
in color TV and stereo “theatres.”
The sales increase in 1966 is run-
ning a steady eight percent monthly
over 1965.

“I believe our sales figures
strongly indicate that the specialty
dealer can compete effectively with
leading department stores and qual-
ity home furnishers who have pre-
viously had more or less a corner on
selling TV and stereo as both home
decor and entertainment,” declares
Mr. Carmichael.

“It’s our experience that the
independent dealer has a consider-
able advantage since the general
public believes the independent will
give better personal attention and
follow-up on service after a sale
than will department stores and
home furnishings stores,” he adds.

“We live up to this impression.

Bob Yanezek, shop foreman,
oragnizes service calls and
routes for the days work.
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Technician Art Perrenoud works with color jig.

It probably costs us a little more to
handle the warranty, since custom-
ers cxpect more from us than they
do from the big boys, but by the
same token, our service becomecs a
considerable source of referrals.”

Advertising Program

Gearing to the booming TV mar-
ket begins with a strong advertising
campaign. The follow-through de-
pends on the proper kind of sales
setup — and the bedrock of this
merchandising structure rests on the
quality of the service shop.

To bring in the traffic, Mr. Car-
michael budgets approximately
three percent of gross sales to ad-
vertising. The company is a one-
brand dealer and uses co-op adver-
tising exclusively — which gives a
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fat budget for presenting color and
stereo wares to the public.

A full-page ad goes in the Sun-
day TV supplement of Seattle’s
leading newspaper every week. Ap-
proximately half of this is on color
TV and half on color TV sterco
theaters. Four column wide by 10
in. deep ads are also used in both lo-
cal daily newspapers for a mid-week
exposure — increasing to three ads
a week during the fall selling sea-
son.

An occasional ad features B/W
portables, but the big push is on
color TV sets and color TV stereo
theaters, with major emphasis on
decor cabinetry. Except for a yearly
sale, tied in with the manufacturer,
the company does not price-pro-
mote color.

Though many independent deal-
ers may have as much stock and as
good a selection as their big com-
petition, they generally won’t spend
enough money to let the public know
it. Mr. Carmichael says, “Adver-
tising is what generates the traffic,
and with the present favorable co-
op situation we can get the ‘big look’
in advertising.”

“The full page every week en-
ables us to request a favored loca-
tion in the newspaper. We're able to
nail down the page between the
Monday and Tuesday TV program
schedules. This is the best advertis-
ing position, we’ve found.

“With a good advertising location
assured,” he continued, “we stress
quality, not price, in our ads. This
stress may change as time goes on
but with the present color shortage
it doesn’t make sense to promote
from the price view.

Sales Program

“Training salesmen to sell qual-
ity is an essential follow-through at
the point of sale,” Mr. Carmichael
says. He is always on the lookout
for young, aggressive men willing
to take the several months required
to learn how to sell home electronics
equipment.

“The basic requirement is a man
who likes to sell, not a man who
knows electronics,” he says. “We
can train a man to talk electronics,
while an electronics technician usu-
ally tends to talk over the heads of
shoppers. Shoppers aren’t interested
in how the set works, they want to
know and see how it performs for

ELECTRONIC TECHNICIAN



Technician John Coults is the shop’s inside man.

them. They couldn’t care less how
it works.”

Selling color TV is fundamentally
no different than selling B/W, Mr.
Carmichael emphasizes, but color
TV offers a prime opportunity to
upgrade the market. The company’s
sales technique is to stress furniture,
tone and picture, in that order. The
demonstration begins by showing
the top of the line.

“The basis of salesmanship is
product knowledge, including some
knowledge of competitive lines,” Mr.
Carmichael points out, “and then
an orderly demonstration proce-
dure.”

The demonstration procedure is
carried out in three stages: the sales-
man pleasantly introduces himself
to the shopper; he qualifies the
shopper’s furniture style — that is,
what kind of furniture the shopper
has in his home; he begins demon-
strating with the top of the line,
the color TV stereo theater.

“The top of our line sells at
$1150,” Mr. Carmichael smiles.
“We know most shoppers aren’t
going to buy it, but we insist that
the salesman show it first and be
enthusiastic about it. He’s absolutely
not allowed to use his own judg-
ment about where to start in the
line.”

The salesman is backed with as
complete a selection as possible.
The company carries $120,000, at
cost, in TV and stereo on the floor
and in reverse stock. The biggest
display is at their main store, but
the three branches have sufficient
selection to impress shoppers. Cus-
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One person is responsible for receiving service
calls—reducing the strain on the shop and

providing customers with an identifiable
person.
SERVICE ORDER NUMBER
BALCON & VAUGHAN DATE Baleom & WW?‘ 10252
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Service calls are routed each morning on a
mimeographed route sheet.

tomers can either be brought to the
main store or wait for a style selec-
tion of their choice to be delivered
to the branch for a later view.

Mr. Carmichael observes that
with the present four outlets, strate-
gically located to cover the entire
Seattle trading area, maximum traf-
fic is generated by the advertising
program since it’s always convenient
to shop one of their stores.

“The majority of our sales are
running in the $300 to $750 price
bracket,” he says. “With the color
TV stereo theater hitting 30 per-
cent of the sales, I believe we’re
doing a considerable job in upgrad-
ing the home entertainment market,

A triplicate order form is written up for each
service call.

“Like most dealers, we think
there are too many models and too
much inventory required, even in a
one-line dealership. But the market
is on the boom and we must have
the broadest possible selection to
close the sales. The dealer who
makes his color customers now is
laying the basis for the future re-
placement business.”

Service Shop

The present situation is putting
some strain on the service shop, Mr.
Carmichael admits. In his opinion,
the manufacturers are not designing
chassis that are easily serviced in

continued on page 100
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Apprentice-technician
checks tubes in an RCA
19in. chassis during
assembly-line trouble-
shooting process.

Ten Frequent

B Many service technicians find
color-set troubleshooting more diffi-
cult than it really is. This is prob-
ably true because we see nothing
but electronic troubles from 8 to 12
hours each day—twelve months a
year.

Although the ten frequent re-
ceiver troubles outlined here may
be easy for some and difficult for
others, we believe every technician
will benefit in some measure by
reading about them.

1. No Raster — No Audio

A CTCI11 color chassis was in a
dead condition—only the tubes
were alive as far as could be deter-
mined by the eye. This trouble
could have been caused by a blown
fuse or, on some color sets, by a
kicked-out circuit breaker.

Sure enough, the circuit breaker
was out but would not stay when
reset. This told us we had an over-
loaded circuit in the B4 supply.

The trouble could easily have
been a leaky voltage doubler capaci-
tor, shorted silicon rectifier or
heavy leakage in the voltage take-
off section of the power supply.
Since most silicon diodes are
mounted on top of the chassis, they
were checked first.

We were correct again. The sili-
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Color Troubles

Keep a file on the troubles you encounter and you'll find
yourself saving a lot of troubleshooting time

1. No Raster—No Avudio

2. No Raster—Rushing Audio

from Speaker
3. Intermittent UHF
4, Poor VHF but Good UHF
5. Intermittent Color

6. White Horizontal Line

7. Poor Focus—Intermittent

Focus

8. Poor Color—Poor Picture—

Low Brightness

9. No Raster—No High
Voltage

10. Too Much High Voltage

con diode from the red-green wire
was shorted (Fig. 1). In a case like
this, don’t stop here and just re-
place one diode. Check the other
one for open or short.

A good silicon diode will read
between 6 and 10Q in the forward
direction and in the reverse direc-
tion it will read into the very high
megohms area. Most silicon diodes
will average around 10Q in the for-
ward direction. When you check it,
place the VIVM ohmmeter scale
switch on Rx1 or you’ll get an in-
correct reading. If a diode reads

around 59 in both the forward and
reverse directions, it’s open.

Check the filter capacitors for a
short or leakage. Be sure the load
across the B supply is not too
heavy. A silicon diode may become
defective with an overloaded circuit
or it may become shorted inside.

2. No Raster — Rushing
Audio From Speaker

This trouble could have been
caused by a fault in the high voltage
stages but the rushing audio in the
speaker told us a different story.

ELECTRONIC TECHNICIAN
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Fig. 1—Silicon diode, SR101, was shorted.

Since no program noise was com-
ing from the speaker, we knew the
trouble could be in either the IF or
video amplifier stages. Plenty of
high voltage was going to the CRT
and we checked the IF and video
stages next. All tubes were checked
and found good in these two stages.

The first time we ran into this
trouble in a CTC16 chassis, the
trouble was difficult to locate (see
Fig. 2). In fact, a rather warm and
burned resistor, R127, showed
where the trouble was. This resistor
was checked and found open—and
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RED-GRN

the ceramic casing was cracked.
We then checked on both sides
of the resistor with a VITVM and
one side, leading to the color stages,
checked out with a low resistance
short. A red wire went directly to
pin 6 of the burst amplifier. A

0.01uf bypass capacitor was
shorted from screen grid to ground.
We have had at least three cases
where the same capacitor was de-
fective. In a CTC16 chassis, resistor
R127 had not changed value but
was red hot. When replacing, be
sure the wires are not burned.

V302 6GM6
2ND PIC IF AMP
340V

Fig. 2—Bypass capacitor C751 shorted and
resulting in resistor R127 overheating and
opening up.

Fig. 3—C314, a 220 uf capacitor, checked out
with a 12K leakage.

The UHF male plug had a 15 ohm
resistance. A soldering iron to the
tip corrected the intermittent
condition.

3. Intermitient UHF

A new color receiver had been in
the customer’s home five weeks
when a complaint came in that
channel 70 was intermittent. The
lower UHF channel, 21, was good
and didn’t fade in and out as 70
did. The trouble was located in the
UHF tuner.

When the UHF transistor oscilla-
tor becomes weak, the high chan-
nels frequently fall out. Be careful
when replacing this transistor. Cut
the terminal leads the same length
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172 6GH8BA
Virosa VERT OUTPUT.

Color Troubles . . .

as the original and place the transis-
tor in the same position. Use a
small pencil soldering iron.

UHF channel 70 was checked
and operated normally. But within
nine days an irate customer com-
plained of the same trouble. Chan-
nel 70 would sometimes stay in for Fig. 4—The 3.58 MHz crystal was defective. Fig. 5—The .09] capacitor was leaking and
an hour and then drop out com- was replaced with 2 2kv type.
pletely. At other times the channel
would not come on the receiver at

P 6DW4
all. Then again it would stay on all DAMPER
day long. . FOQUS  R747

This receiver was hauled back to CONTROL __L8M
the shop and the VHF and UHF P
tuners were removed from their
mountings. It seemed possible that
the new UHF transistor, previously
replaced, could be defective. In
fact, the UHF transistor could have
Peeﬂ dgmaged by overheating when Fig. 7—A shorted or leaking C109A or C109B Fig. 6—R737 resistance ‘jumped’ from 10 to
it was installed. may cause loss of high voltage. 15M with slight touch of control shaft.

Before the UHF tuner was opened,
channel 70 came on good and 6GM6
then disappeared. When the tuner 2ND PICT IF AMP
was moved around, channel 70

would come and go. When the UHF c309 Iggg%f

shielded cable going to the VHF 1000pf Y,

tuner was checked, the trouble was AL_”_* 61 3 E 17V AC
located. A bad solder joint was = =

found in the small phono-type plug. . GRN-RED

This cable was checked for con- TO CRT HEATER 6.3V

tinuity and at times a 150 resistance RI45 GRN

existed between plug tip and the in- ==t
275V =—A v —q

side wire of the shielded cable. By L

applying a hot iron tip to the male N 6BK4
end of the plug, the trouble was QRESGULLJ%OR

elu;r;:at}?:‘;e since checked several Fig. 8—Capacitor €310 was shorted and caused too much high voltage.
UHF shielded cables and have
found some phono tips not even
soldered. Always check the IF cable
going to the VHF tuner for a short
or poor connection. Check the IF
and VHF shielded cables for snowy
or intermittent pictures.

4. Poor VHF But Good UHF

This RCA CTCI16E chassis
brought in local UHF stations very
good but the VHF channels were
weak. We concluded that the
trouble was in the AGC circuits.
When the AGC control was ad-
justed, the brightness disappeared
from the screen.

ClogA
033

. Check the color picture tube socket for green coloring around the pin contacts. Look closely
continued on page 96 for poor connections and signs of arc-over.
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B Technicians adept at their trade
go through a logical troubleshooting
procedure almost automatically. To
begin with, they have only the in-
formation given to them by the faulty
set’s owner. The best technicians do
not simply accept this information
and go on their way, however. Care-
ful customer questioning can often
tell you that what the customer calls
“flop” means “roll” to you. Also,
you may find out that the customer
can tell you how the set was acting
before it “went out.”

Using Your ‘Noodle’

Armed with the customer’s state-
ment of symptoms (and neither
ignoring it nor placing all faith in
it) you are ready to begin your
work. First, the symptom must be
associated with that section of the
set which your experience tells you
may cause this particular trouble.
When this cannot be done, it is
generally an indication of a lack of
experience (even the most experi-
enced become more experienced
daily). This is an essential process
because once the section has been

isolated it is then reasonable to
suspect a certain stage or even a
single defective part.

But suppose you only get as far
as the section: You have no picture
and no sound but the raster seems
normal. The trouble could be in the
tuner, IF strip or even the 1st video
amplifier. Where do you go from
here?

Before you go too far, you should
get out the service literature for the
set you’re working on. Without the
schematic you might stumble for
hours not knowing, for example,
that the sound take-off is at the
video amplifier output.

Using Test Instruments

After using your “noodle,” it’s
time to use your test instruments.
The best test instrument in the world
is no good if the technician who
uses it has no idea of what he’s
doing or how to use the instrument
properly. But the best technicians
are frequently hindered by insuffi-
cient test instruments. Exactly what
you will need is, for the most part,
determined by you. You will defi-
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nitely need a good VIVM or VOM
and a modulated signal generator.
A noise generator and scope are
also helpful under certain conditions.

Any time a malfunction is present
which could possibly involve AGC,
the AGC bus should be biased to a
normal operating point by an ex-
ternal bias supply. (This should also
be done during signal injection and
gain measurements.) This important
consideration should not be over-
looked.

Isolating the stage can be easy or
not so easy, depending on what is
causing the trouble. A few key pre-
liminary checks may help. Measure
the collector voltage on the sus-
pected stage or stages. You may
find one with low or high voltage
or one with voltage missing entirely.
Frequently, several “suspect” stages
are supplied from the source and
all may be without power. If all the
stages have proper collector voltages,
you have two directions in which
to go. The easiest way will depend
on how familiar you are with the
problem set.

The tried and proven test method
is signal injection. Starting at either
end of the circuitry under suspicion,
inject the proper type of signal into
the base and collector of each stage
(Fig. 1). When the signal disappears
(or appears if you are going toward
the output) you will locate the defec-
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tive stage. Keep in mind that the
signal output (which you will observe
on the CRT or by listening to the
speaker) will become stronger as
you move toward the “front end.”

A modulated signal generator is
all you need for signal injection.
Keep in mind that when trouble-
shooting the sound IF you will need
to inject at 10.7MHz signal, FM
modulated, up to the detector. The
video IF is, of course, AM. Video
IFs vary in TV and the best way
to set the generator frequency is
with the service literature recom-
mendations. Small generator toler-
ances and unexplained traps can be
taken into account by “rocking” the
generator frequency control slightly
to obtain maximum output. Be sure
your test instruments and the set
being checked are isolated from the
ac line.

Direct Measurement

Another approach often used by
technicians who are very familiar
with the set being checked, is direct
voltage measurements in each stage.
Experienced technicians generally
make two preliminary checks on
each stage and proceed to the next
stage. Since the stages under suspi-
cion are usually few and often easily
located, these checks are rapid.

First, the emitter bias is meas-
ured. This is easily done by placing

the VIVM (or proper type VOM)
probes directly between the emitter
and base. The proper polarity for
the bias and the meter leads can
be easily determined by observing
manufacturers’ service data. The
circuitry may be designed with either
plus or minus as common “ground.”
The meter leads should be placed
accordingly if you don’t want to get
confusing readings.

The voltage to expect across the
emitter and base will be the same
in almost all cases. All silicon tran-
sistors will have about 0.7v and all
germanium types will have about
0.2v. But this will vary, depending
on the particular circuit functions.

When an incorrect voltage is dis-
covered, most technicians are at a
loss to explain why. Incorrect emitter
junction bias almost always means
a faulty transistor, although off-value
bias or current stability networks
could also cause it.

If the bias appears to be normal,
or near normal, measure the base
and emitter voltages separately.
Even with proper bias, the transistor
may not be drawing enough current.
A good rule-of-thumb is that all
transistors within a particular sec-
tion will be drawing approximately
the same current. What if the stage
gain is below normal or weak?

A set plagued by a weak signal
can be the toughest one of all to
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service. In many cases, all stages
will seem to be operating properly.
The problem is to find the stage
that is weak. (Don’t forget to bias
the AGC bus.)

Again, we can use a rule-of-
thumb: The gain for individual
stages in a specific section should
be about the same. Gain can be
easily estimated by using signal in-
jection and by observing the signal
at the CRT screen or audio output.
First, inject a signal at the collector
of a suspected transistor. Adjust the
signal injector output until the “in-
terference” (when using a noise
generator) or signal on the screen
or in the spcaker, is just noticeable.
Without touching any controls, move
the signal injection probe to the base
of the same stage. The signal output
should improve dramatically. Each
stage in the IF or each stage in the
video section should act the same
as the others.

A scope with a detector (de-
modulator) probe may also be used
in the later stages of the IF or even
earlier if it has enough gain. In this
way a station signal can be traced
with the scope. The TV’s detector
output makes a fine test point since
only a low capacity probe is needed
for the scope.

Technicians should not overlook
the possibility of a completely dcad
stage causing weak reception. This
is fairly common in transistor sets.
Of course, the casiest way to locate
a dead stage is by voltage measure-
ments. Even weak stages are often
easily located with the voltmeter
and this should always be used in
preliminary checks.

Odds and Ends

Oscillators and output states are
no more difficult to troubleshoot
than in the tube sets. Most often
you will find a bad transistor in
the output stage. This is true be-
cause the transistor will not tolerate
the spikes and surges that sometimes
occur at the outputs. Intermittent
arcing (or arcing caused by the
technician) can produce output fail-
ure. Replacing the output transistor
is usually the quickest way to find
a fault. Thesc units are generally
screwed-down plug-ins.

Remember, the oscillators arc
self dependent. That is, they do not
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need an operating stage in front of
them to oscillate. Yokes are gen-
erally interlocked in transistored sets
and even in some sets where the
yoke does not appear to be inter-
locked, the waveforms, particularly
in the output section, will be very
misleading if the yoke is not con-
nected.

The speaker should also be
connected. Failure to connect the
speaker can cause output transistor
failures or incorrect symptoms since
less over-all current is drawn in
some sets when the speaker is not
connected.

Transistors can be fragile when
exposed to things outside the set
itself. For example, if you shunt a
capacitor in an operating set, this
can mean sudden death to a tran-
sistor. Actually, what happens is
that the full voltage from one side
of a capacitor is transposed to the
other for an instant; all it takes to
“do in” a transistor. Where a cou-
pling capacitor is used, this may
mean that the full collector voltage
on one stage is applied to the base
of another. The best way to substi-
tute parts is with the set off. After
the part is substituted, the set can
be switched on again.

One troublesome problem that
technicians encounter is leakage in
a B4 circuit — in tubes or tran-
sistors. Most technicians spend hours
tracing out all the connections to
the B4 section and connecting
them one at a time to find the
trouble. Although this is certainly
an accurate and valid troubleshoot-
ing method, it wastes time: your
most expensive commodity.

Here’s a quicker way: First, you
check the electrolytics and rectifiers.
Use an ohmmeter and make sure
the electrolytics are OK. Next,
switch the set on and place a jumper
across the circuit breaker or fuse.
Kecp your eyes open for signs of
overheating. When you see or smell
signs of overheating, then you have
the section causing the trouble iso-
lated. Granted, you may damage a
part or two using this process but
parts arc still cheaper than your
timc. You may also find out that
you simply had a bad circuit
breaker. Not only that, but the parts
that burn have probably been sub-
jected to an overload which might

have already shortened their life.
(Don’t over-do it; You can destroy
a transformer this way.)

Just as in electron tube sets, there
is still no substitute for visual in-
spection. Actually, this should be a
first order item. Bad solder joints,
discolored parts and arcing can all
be most easily found by visual in-
spection. If you stop and think you
will probably agree that your “tough-
est” set to repair was one that you
spent hours at and finally found
some simple and obvious item at
fault.

Most of the work you will do on
TV will be with PC boards. No one
will argue that it takes a “*knack”
to service them. But with the advent
of bottom and top roadmaps it is
becoming easier. Most of your work
with these boards will be on the bot-
tom (soldered) side since it is most
accessible and all connections are
made there. Consequently, when
you have to replace a part it is
usually easier to replace it on the
bottom side. Simply check for clear-
ance and solder it in. Manufactur-
ers can’t do this because the manu-
facturing process makes it virtually
impossible since the PC board could
not be run through a solder pot with
parts on both sides. When modifica-
tions are required at the factory,
however, this is frequently how the
parts are installed on finished boards.

When you become as familiar with
transistors as you are with tubes,
yow’ll undoubtedly agree that tran-
sistor sets are much easicr to serv-
ice. You'll rarely get a burned fin-
ger and the voltages are much lower
so shock hazard is reduced appreci-
ably.

Perhaps best of all, that peren-
nial stumper, the flyback, has been
completely removed from the sweep
circuit in many designs (Fig. 2).
Its only remaining function is to
generate high voltage. Most modern
transistor outputs drive the yoke
directly.

Low voltage, low current and re-
sultant low hcat makes most tran-
sistor components relatively long-
lived. The clectrolytics (used pro-
fusely in transistorized equipment)
will probably be most troublesome
but the transistors should be sus-
pected along wth all the other com-
ponents. B
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Fig. 2—Volage drops
within a circuit equal
the applied voltage.

W Many transistor characteristics must be taken into
consideration before you can understand the circuits
well enough to troubleshoot them efficiently. Descrip-
tions of transistor characteristics are simplified to give
you a better understanding of transistors without having
to “dig” through electrical engineering concepts.

Emitter Current Gain

A previous article indicated that the ratio of collec-
tor current (Ic) to emitter current (Ig) is called alpha

(o). (a= ;—; ) This is a ratio of dc currents and is

frequently expressed as cae, Hrp or hgs. It was indi-
cated that the emitter current is equal to the sum of the
base and collector currents (Ig = Iz + Ic). The collec-
tor current must, therefore, be smaller than the emit-

ter current and the value of a ( -E ) must always be

less than one. The value of « in typical junction tran-
sistors lies between 0.9 and 1.0.

Resistors reduce the currents flowing through a
transistor. But transistor specifications would be too
complicated if circuit resistors were taken into consider-
ation. Hence, when specifications refer to fluctuations
in the emitter and collector currents, we assume the
transistor is connected directly to a constant voltage
source — with emitter or collector resistors shorted
out of the circuit. The ratio of these fluctuations

Aj
( Ti: ) is frequently expressed as « or he.

Base Current Gain
A previous article also indicated that the ratio of
the collector current (Ic) to the base current (Ig) is

called beta (B). (B = E ). The dc beta is fre-

quently expressed as Hrg or hrg.

&4

Semiconductors
From A To Z

Understand transistor characteristics
and make your
troubleshooting and repairs easier.

When specifications refer to fluctuations in the
collector and base currents, we also assume the tran-
sistor is connected directly to a constant voltage source.
The ratio of these fluctuations is frequently expressed
as B or he.

With algebra (Fig. 1) we can see that a definite
relationship exists between alpha and beta. (o — Ff-—l
B = 1 == a ')

Since alpha and beta refer to both dc and small
signal current ratios, more specific terms will be used
henceforth. Alpha will be referred to as Hrg or he and
beta as Hrrg or hr. Those in upper case describe dc
current ratios while those in lower case describe ac
signal current ratios.

If we wish to know a transistor’s small-signal base-
current gain (hg), when the small-signal emitter-cur-
rent gain (hee) is 0.98, we must make the following
calculations:

hge 0.98 0.98 98

b = = T-098= 002 = 2 =%
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Fig. 3—Curves are used to show transistor dc characteristics.
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Fig. 1—Calculations show a relationship between alpha and beta,

To find the dc emitter-current gain (Hrz) when the
dc base-current gain (Hrg) is 24, we must make the
following calculations:

Hew — Hes . 24 24
* —Hes +1 24+ 1 25

Voltage Drops Within A Circuit

Kirchhoff’s second law states that the applied volt-

age within any closed circuit is equal to the sum of the
voltage drops. The voltage drops within the emitter
and collector circuits of an NPN transistor are shown
in Fig. 2. Here the voltage source (Vcc) equals the
voltage drop across the collector resistor (IcRc) plus
the collector-to-emitter voltage (Vce) and the voltage
drop across the emitter resistor (IeRe).
(Vecc = IcRc 4 Vce + IeRg). Since a transistor’s col-
lector current nearly equals its emitter current
(Ic ~ Ig), the equation can be simplified as follows:
(Vee = IcRc 4+ Ve + IcRE).

If the base of a transistor could cut off the col-
lector current completely, no voltage drops would

= 0.96.
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Fig. 4—A load line can be drawn to show transistor voltages and
currents in a circuit.
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exist across the emitter and collector resistors — the
collector-to-emitter voltage would equal the voltage
source. (When Ic = O, Ve = Vec.)

If a transistor could conduct sufficient current to
cause the voltage drop across its collector resistor and
emitter resistor to equal the voltage source, there
would be no collector-to-emitter voltage. (When IcRc
4+ IcRe = Vec, Vee = 0.) The collector current can
be calculated for that condition. (When Ve = O,
e =- Vece )

Rc + Re
Graphing A Circuit’'s Load Line

Transistor circuit design is dependent upon the
characteristics of the transistor selected, the desired
output load and the voltage source used. The load of
the NPN transistor in Fig. 2 consists of its collector
resistor and its emitter resistor. (Rn —Rc -+ Rg)

Manufacturers frequently use curves to help de-
scribe the characteristics of transistors marketed. Fig.
3 describes the dc characteristics of the NPN transistor
selected for the circuit shown in Fig. 2. From this
graph we can see that the collector current is more
dependent on the base current than it is on the
collector-to-emitter voltage.

There is no one collector-to-emitter voltage or
collector current at which a transistor must function.
The values selected, however, must not exceed the
power rating of the transistor.

A 6v voltage source and a 7500 load were selected
for this circuit. (Vez = 6v, Ry, =7500.) With these
values a load line can be drawn on the character-
istic curves of the transistor (Fig. 4). This line
can be plotted by using two points. When there is
no collector-to-emitter voltage (Vcr = O), the col-
lector-to-emitter voltage equals the voltage source
(Ve = Vee = 6v).
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Fig. 5—Too high a Q point may result in a clipped output signal,

Determining A Transistor's Base Current

At any point along this load line we can find the
combination of base current, collector current and
collector-to-emitter voltage that the transistor will
experience under these load-line conditions.

A 10pa dc base current has been selected as the
operating current for this circuit. This operating point
on the load line is called the “Q point.” Variations
in the base current about this Q point cause corre-
sponding variations in the collector current and col-
lector-to-emitter voltage. At this Q point the transistor
has a Sma dc collector current.and a 3.4v dc collector-
to-emitter voltage. When a 10ua signal is applied to
the transistor’s base at this Q point, a 3ma collector
current signal and a 2.4v collector-to-emitter voltage
signal results. Under these conditions the change in
collector current is 300 times as large as the change
in the base current. (This should not be confused
with the value of hy. since there is a load resistor in
the circuit.) This current gain in the circuit is expressed
as A;.

Suppose the dc base current was increased to
22.5pa. The Q point would then be higher on the

o:ﬁ I3
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Fig. 6—Signal distortion is reduced by increasing the voltage source.
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load-line slope (Fig. 5). With this base current the
transistor has a 6.8ma dc collector current and a
0.9v dc collector-to-emitter voltage.

The ratio of dc base currents and the dc collector
currents is not the same at the two Q points. Because
of the transistor’s characteristics, the higher base cur-
rents are shown closer together.

There is a point where the load line passes through
all of the remaining base-current curves. At that point
on the graph there is no base current capable of
increasing the collector current above 7.5ma.

The 10pa base-current signal applied to the higher
Q point is the same as that used in Fig. 4. It appears
smaller since the characteristic curves are closer to-
gether around this Q point. For simplicity this input
signal is shown as a sine wave. It should appear more
distorted, however, during the positive half cycle since
the characteristic curves are much closer together in
that area along the load line.

Since only 7.5ma of collector current can result
from the base current signal, the output signal is
“clipped.” The 10ua base current signal has produced
a 2ma distorted collector current signal and a 1.4v
distorted collector-to-emitter voltage signal. Under
these conditions the change in collector current is only
200 times as large as the change in base current —
this being the current gain (A;) of the circuit.

The graphs indicate that by increasing the Q point,
the transistor’s current gain can be decreased. It also
indicates that too high a Q point will result in distorting
or clipping the output signal.

Changing A Circuit's Load Line

When the voltage source is increased to 7v while
the load resistance remains 7500, the new load line is
parallel and to the right of the old one (Fig. 6). With
the new load line the 10ua signal at the same higher
Q point will produce a collector current signal and a
collector-to-emitter voltage signal that is not clipped.

If the load resistor is reduced to 500Q the load
line will become steeper (Fig. 7). If a 22.5ua dc base
current is supplied to provide the same Q point as
before, the 10ua base signal will not produce a distorted
collector current signal or collector-to-emitter voltage

signal.
continued on page 104
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The

Electronic
Technician's
Piggy Bank

Or why keep your money in a ‘tin-can?’

B Two years ago I was standing
in a Detroit stereo store chatting
with the manager while he carefully
stacked rolls of change in his safe.
It was a squat, solid looking cube
done up in gray enamel and chrome
trim.

“That’s a pretty stout box,” I
observed.

“Yes, sir,” he said, with obvious
pride, “it’s a regular little Fort
Knox. Where your cash is con-
cerned, there’s nothing like real pro-
tection.”

Well, as a professional safecracker
with fifteen years experience, I have
looked at many safes in many elec-
tronics stores — and I can tell
you that most of them, indeed, are
nothing like real protection. This
particular safe was a common va-
riety, built along the lines of an
onion. It had a thin outer skin of
steel backed up with laminations of
fire-proofing material and concrete.
These surrounded an inner layer
of steel that formed the interior
chamber. It was perfectly adequate
for holding a day’s receipts and a
few current records. But, far from

The author of this article is now
serving a term in a state prison.
His name has been withheld but the
facts are true.—FEd.
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being a “little Fort Knox,” it of-
fered about as much protection as a
good, sturdy piggy bank.

Opening One Is Easy

When I returned to that stereo
store the next night, well after clos-
ing time, I couldn’t help smiling at
the manager’s cheerful confidence.
If he could only have seen what a
pushover his box was. It took just
about one blow with a ten-pound
hammer and the dial of his safe went
clattering off into a Hi Fi display.
This exposed the dial shaft where 1
could get at it with a steel punch —
and a few hammer blows on that
punch drove the shaft clear back in-
side the safe. Then, with a wire coat-
hanger from a nearby rack, I fished
inside the door and tripped the open-
ing mechanism.

The technique I used is a com-
mon one known in the trade as
“punching.” From the time I got
my hands on that safe, it had taken
me exactly five minutes to get at
the cash inside it. The toughest part
of the whole job, in fact, had been
keeping a straight face while talking
with the manager earlier in the day.

Don’t Make These Mistakes

By making two very bad mis-
takes, that unfortunate man had
practically worked as my accom-

plice. First, he did not understand
the purpose and the limitations of
his safe. He assumed that it was im-
pregnable and he was relying on it
for a degree of protection it was
never designed to give. His second
mistake was allowing me — a total
stranger — to get a good look at
the interior of his safe.

Both of his mistakes are very
common ones, and I took full ad-
vantage of them. A standard proced-
ure of mine was to drop in to an
electronics shop and make some
small purchase, offering in payment
a very large but indisputably good
cashier’s check. As a rule, that not
only got me a close look at the safe
and its contents — it also guar-
anteed me a little something extra
in the form of that still negotiable
check when I came back to crack
the safe.

These and similar mistakes help
to acount for the increasing under-
world popularity of safebreaking,
even in face of the fact that the bet-
ter safes coming onto the market to-
day are making the racket in-
creasingly more difficult.

Things to Remember

An important thing to remember
about safes is that their quality is
not gaged by whether or not they
can be cracked (the safe that can’t
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'Piggy Bank'

has yet to be built) but by how
much time and effort is needed to
do the job. A safe that can be op-
ened with only fifteen minutes or so
of light labor does not offer much
protection. Just as you may idly
shell a peanut to see if it’s worth
eating, a safecracker will open one
of these light duty jobs on the off-
chance that it may contain worth-
while loot.

Not All Safes Are Easy

A good safe, on the other hand,
is one that requires more risky hours
of effort than a thief may care to
spend. The better safes, the money
vaults, won’t yield to so simple a
procedure as punching. You have
to open them by “peeling” — drill-
ing a small hole in the upper corner
of the door and prying away the steel
face with a wrecking bar. This is
about as easy as opening a can of
sardines with a toothpick.

Another approach to these tough
jobs is with a cutting torch. The us-
val technique is to burn a hole
in the door that will bypass the
locking mechanism. This won’t
work for all safes. On some, you
have to burn a hole big enough to
reach inside with your entire arm.
Either way it takes a long time and
there is a constant risk that some-
one will spot the bright light of
the torch. As a further complica-
tion, all good safes contain copper
in their laminations. This dissipates
heat and makes cutting very diffi-
cult. Some safes even contain a
layer of chemical compound that
vaporizes as tear gas when exposed
to the heat of a torch. A very mean
trick, I always thought.

Other safes can only be cracked
by using high-speed drills or explo-
sives, though nitroglycerine is a
method more talked about than
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practiced. The last time I tried it,
on a music store in Akron, the ex-
plosion scattered the contents of
the safe all the way from the alley
to the far side of the street. All 1
got out of it was a ruptured ecar-
drum.

Tin Cans’

The majority of safes used by
electronics service dealers, however,
don’t even begin to present prob-
lems of this nature — because most
of them aren’t really safes at all.
They are fire resistant vaults, or an-
tiques of the brass-bound, rivet stud-
ded variety that look like family
heirlooms. The weakest, and most
common, is the type that is built
into a filing cabinet or steel locker.
I used to pry them open with a
screwdriver.

Tin cans of this sort, and the
fairly widespread habit of stuffing
them with a week’s receipts, are
exactly what the average safe-
cracker depends on to make his
work possible. Safe-cracking, at best,
is a very difficult profession and
very few thieves care to bother
with it unless you make it easy
for them.

Protecting Your Valuables

By checking yourself on a few
essential points, you can make it
very difficult for safe crackers, at
the same time, assure yourself of the
best possible protection against loss.

Your most basic assurance is to
know the limitations of your safe.
Use it only for the purpose it was
intended to serve. If your safe was
designed to protect necessary rec-
ords against fire or to guarantee a
day’s receipts against pilferage,
don’t fall into the dangerous habit
of allowing cash to accumulate in it.
A weak safe is no substitute for
regular banking habits.

The importance of a good bur-
glar alarm cannot be over-empha-
sized, But check with your local
police or with your insurance com-
pany to be sure that it is a good one.
An antiquated alarm system, or one
that is in serious disrepair, will give
nothing but a false sense of secur-
ity.

If you keep a copy of the com-
bination on the premises, try to ex-
ercise a little imagination when you

tuck it away. Whenever I ran into
a tough safe, I used to look for a
filing cabinet and check for a folder
under the name of the manufacturer
of the safe. On many occasions,
that’s exactly where I found the
combination. Even when there was
no combination, I could usually
count on a set of specification sheets
— which were almost as good.

For most business applications,
wheels on a safe are about as func-
tional as a third nostril. At best,
they are a convenience for thieves
who often roll safes away to work
on them in private. I was usually
content to push them into a stock-
room, but some guys take them
clear out of town.

If your safe has wheels, either
spike them yourself or have the
manufacturer’s representative im-
mobilize them.

Assuming that your safe is too
heavy to carry and that you have
prudently gummed up the wheels,
very few safecrackers will venture to
touch it if it is properly lighted and,
where applicable, easily visible from
the street. Obviously, no sensible
safe-cracker is going to deploy his
cumbersome arsenal of tools and set
up business right out in the open as
if he were some kind of a window
display.

Make absolutely certain that your
safe can be seen from outside the
building. Use a good, bright night-
light and be sure to inform the police
that you are using it. If a would-be
safe-cracker is silly enough to turn
it out, the first passing prowl car
will nab him.

Remember, safecrackers won’t
bother a good safe that is ade-
quately protected unless they have
reason to believe that it will be
worth their trouble. See to it that
strangers don’t get a look at the
contents of your safe and impress
upon all employees the importance
of not gossiping about cash move-
ments.

Your chances of avoiding a se-
vere financial loss to someone in
my business are just as good as the
pains you take to avoid it. If you
don’t bother to take inventory of
your security measures, there is an
excellent chance that before too
long some hardworking safecracker
will be doing it for you. B
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It's time you too switched to Sencore and saved $100
in the bargain. The new LO-BOY is a solid Sencore value
— already selling at the rate of one every 8 minutes.

~
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Small wonder. The LO-BOY outperforms the highest priced
unit on the market . . . and gives you all this: ® Ten -
standard RCA licensed color bars; NTSC phased colors. Every 8 Minutes of
® All the patterns found on more expensive generators— .

crosshatch, individual vertical and horizontal lines, and Every Business Day
adjustable white dots . . . all at the flick of a switch. No

lines missing on crosshatch—14 horizontal and 10 vertical,

same as our more expensive models. ® Interlace control—-

a Sencore “first.” Stops dot bounce that varies from set

to set. ® Rugged all steel construction with tough scuff-

resistant vinyl finish. ® LO in silhouette—not much bigger

than a cigar box. ® LO in warm-up time. All solid state

design. ® LO in troubles. All new patent pending counting

circuits using new silicon transistors. Crystal controlled

timers for the utmost in stability.

Timer controls brought right out on the front panel as
simple operators controls. Adjusted as easily as the hori-
zontal and vertical hold controls on a TV set, if they

should ever jump. Absolutely eliminates timer instability. E E
Compare these features and you'll decide in less than 8 s OIUI 0 I u
minutes that you need a new Sencore Lo-Boy. BUYS
SENCORE CG10. All solid state. New zener regulated battery
power supply with long life “C” cells. The 12 volt battery supply
can wear down to nearly 9 volts before the circuits are affected. N EW s E N c o R E
New leakproof battery holders permit easy bat-
tery replacement without dismantling the unit. i3 50 Lo BOY
You don’'t have to hunt for a place to plug it in. 89 -
Priced at less than the cost of a kit. .......... Only
SENCORE CG138. A performance giant just like the CG10 except
AC operated with a zener regulated power supply for added BAR GENERATOR
stability even with line voltage variations. Has

310950

4,5 mc crystal controlled signal for fine tuning
as recommended by color set manufacturers.

See America's most complete line of professional test instruments —
at your Distributor's now.

S ENCORE

NO. 7 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

.. . for more details circle 144 on postcard
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Pocket Tape Recorder 700

Announced is a portable tape re-
corder weighing less than 2 Ib. that
features a built-in flywhecl powered
generator which reportedly keeps the

battery voltage constant—eliminating
wow and flutter. The specifications
indicate a frequency response of 200
Hz to 3kHz at 15 to 16 ips for 90
minute recordings, 0.7% wow and
flutter and a Shr battery life for the
four penlight cells. Dimensions 7%x
3%x1%in. Price $89.95. Telmar.

Pocket Transmitter 701

An entirely self-contained multitone
pocket radio transmitter is introduced.
Key persons are enabled to speak to

base from wherever they happen to
be. It reportedly operates effectively
inside and outside buildings with a
one or two mile line of sight range.

Weight, 2¥2 oz. Multitone.

CB Transceiver 702

A two-channel CB transceiver de-
signed for use with the car radio is
announced. It contains a complete Sw
transmitter section and frequency
conversion receiving section while the
car radio supplies the second fre-
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quency conversion, IF amplification,
audio and speaker. The only connec-
tion to the broadcast receiver is
through the antenna connector. The
receiver has a tuned RF amplifier,
crystal controlled oscillator/mixer and
a sensitivity rated at ¥2 mv for 10db
s/n ratio. Its use in conjunction with
a standard broadcast receiver results
in eight tuned circuits for nominal
selectivity and high image rejection
ratio. Dimensions 4%3x1%2x5%in.
Shipping weight, 3 1b. Price, $49.95,
Multi-Elmac Co.

Aerosol Solvent 703

Introduced is an aerosol solvent
for on-the-job spray cleaning and de-
greasing sensitive operating cquip-
ment. The aerosol is said to be safe
for personncl without affecting plas-
tics, metals, elastomers or insulation
materials while dissolving oils and

greases. It is made for spray cleaning
electronic components, circuit boards,
relays, motors, tape heads, optical and
precision instruments. Price for a car-
ton of 12 160z cans, $29. DuPont.

Shielded TV Lead 704

An all-channel shielded TV trans-
mission line is introduced which re-
portedly requires no standoff installa-
tion insulators for interference-free
reception of B/W or color. The new
shielded line has its two copper-plated
steel conductors individually encased
in cellular polyethylene tubes. The con-
ductors and tinned copper ground

wire are wrapped in an aluminum my-
lar shield and is protected from
weathering by a jacket. This method
of construction is said to allow techni-
cians to tape the transmission line
dircctly to the antenna mast and run

-
e s s —————

the line by the most convenient route
(even through gutters) without in-
sulators. Columbia Wire.

Inspection and Work Lamp 705

A butyl rubber enclosed fluorescent
lamp is announced for general illumi-
nation in confined work areas and

O—F I
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shop use. The standard fluorescent
bulb is enclosed in a plastic tube
which features a reflector for addi-
tional direct light. The chemical and
grease resistant properties of the
molded rubber reportedly make these
lamps ideal for motor and servicing
work. Price $19.95. Hunter.

Stereo Tape Recorder 706

A kit version of the professional
Magnecord 1020 4-track transistor
stereo tape recorder is announced.
Assembly involves wiring two circuit
boards and additional mechanical
mounting of the transport components.

oy

The die-cast mainplate features 3
motors and the brakes, tape gate and
pinch roller are solenoid-operated.
There are 3 tape heads for erase, rec-
ord and playback plus a 21 transis-
tor, 4 diode amplifier. Price $399.50.
Heath.
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Put a stop to

For better regulation and other electrical characteristics,
choose from Sylvania’s broad line of cold cathode, gas-
filled Voltage Regulator tubes. You’ll get the benefit of
continuing improvement in tube design and manufactur-
ing techniques.

Typical of Sylvania’s continuous program of product
improvement is the OB2. In this tube, two common prob-
lems—Voltage Jump and spurious oscillations—have been
eliminated by redesign and process improvement. Tight
control of gas mixture and pressure keeps Voltage Jump
within 0.1 percent of the regulated voltage.

Your Sylvania distributor also has tubes built to our
high-reliability, application-tailored, Gold Brand stand-
ards. They are designed for dependable servicc even un-
der conditions of severe shock, vibration and high altitude.
For example, our Types GB-OA2WA and GB-OB2WA

OCTOBER 1966

“vacillatigg voltage’

9

2

for 1 mscc.

Get these tubes anytime,
in any quantity, from your
nearby Sylvania distributor.
Sylvania Electronic Tube
Division, Electronic Compo-
nents Group, Seneca Falls,
New York 13148.

SYINVANILA

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS Gr[glE
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NEW PR’ODUCTS

Amplifier/Control Center 707

Announced is a stereo amplifier
and control center designed for in-
stallations where stereo is desired
throughout the home. The solid-state
stereo amplifier uses 24 silicon tran-

sistors and 4 silicon diodes. It is
covered by a three-year warranty on
defective parts and workmanship. At
40 w it is rated at 20Hz - 20kHz=+
Idb. It measures 14x4x10%in. and
weighs 22 Ib. Price less case $229.50.
Sherwood.

CB Transceiver 708

A transistorized CB ftransceiver is
introduced which features crystal
socket accessibility and solid-state
switching. The new ten-channel five-
watt mobile transceiver permits the
addition of transmitter and receiver
crystals merely by removing three

©

knobs and two shaft nuts from its
front panel controls. The panel can
then be lifted away, exposing the bank
of crystal sockets and channel indi-
cator dial. Receiver image rejection is
rated at 50db, and sensitivity at 0.4
mv for a 10db s/n ratio. By turning
the transceiver’s squelch control com-
pletely counter-clockwise, the audio
output circuitry is changed into a
public address amplifier. Dimensions,

212 x6%2x9in. Price $179.95. Am-
phenol.
Color-Bar Generator 709

A solid-state color-bar generator is
announced that uses a 3.58MHz oscil-
lator and linear delay line with posi-
tive switching to produce the inde-
pendent selection of full-saturated
full-field primary colors (red, blue,

.I.H[ SP RAY WIIH

'I'HE PAY DFF

IN BETTER,
FASTER
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AUTOMOTIVE]

HEAVY-DUTY CLEAR

ELECTRICAL WORK

Goes on in seconds—
dries in minutes!
America’s No.1

Krylon...
Spray Coatings

BORDEN
CHEMICAL
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green) three full-field complementary
colors (cyan, yellow, magenta) and a
full-field white which permits check-
ing non-chromatic portions of a color
set. The generator also features crys-
tal-controlled selection of horizontal
and vertical crosshatch and dot pat-
terns. A front panel control adjusts
line width and dot size. The generator

can be connected directly to the set’s
antenna without requiring gun Kkillers.

Size 8v2x5%x63%in. Price $169.
EICO.
Microphone 710

A mobile type microphone is an-
nounced with a volume control lo-
cated on the back of its case, plus a
sclf-contained two transistor pre-amp.
The microphone is designed particu-

BACK VIEW

larly for use with mobile transceivers
that may need more output or must
work under conditions requiring a
variable output level. Turner.

MOVING?

Be sure to let us know your new
address. Please enclose a complete
address label from one of your recent

issues.
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fast. accurate. versatile.
what else would you want from
a tbe tester?

‘ HEATER
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money, of course.
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We know that swift and sure tube testing makes servicing more profitable.
So we created the Dyna-Jet 606 Tube Tester, the professional portable
loaded with the most-wanted features. Multiple 13-socket design means
only 4 test settings, yet it tests the latest miniature and color receiving
tubes as well as older types.

It tests for all shorts, grid emission, leakage, gas. Checks cathode emis-
sion the accurate way —under simulated load conditions. Checks each
section of multi-section tubes. And the 606's exclusive front panel adjust-
able grid emission test spots the “"tough dogs’™ and the weak ones. With
the 606, good tubes aren’t rejected, bad ones show up fast. That means
less callbacks, more tube sales, better profit . . . MORE MONEY!

Few test instruments pack the profit-per-square-inch as does the

Dyna-Jet 606.

It's another product of B & K electronic innovation . . .

of B & K's policy to provide maximum value and maximum quality. And
the B & K Professional Servicing Equipment emblem assures you

and your customers . .

. that you use the finest equipment avallable

Model 606 Net: $79.95

A DIVISION OF DYNASCAN CORPORATION
1801 W. Belle Plaine, Chicago, /llinois 60613
WHERE ELECTRONIC INNOVATION IS A WAY OF LIFE

Canada: Atlas Radio Corp., Ltd, 50 Wingold Avenue, Toronto 19, Ontario  Export: Empire Exporters, Inc., 123 Grand Street, New York, N.Y. 10013
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Solid State Inverter 711

A new transistorized inverter that
converts 12v dc battery power on
boats, planes or cars to 250w at 117v
60Hz is announced. It features an
optional remote control console, a
built-in “start” switch to facilitate

hard-to-start loads, an indicator light
which shows the battery’s condition
and warns when the output is shorted
or overloaded, plus automatic elec-
tronic overload protection. Voltage
regulation is 11% of no-load voltage,
and frequency regulation is 4Hz from
no load to full load. Dimensions, 4%2
x10x7%2in. Weight, 9 Ib. List price,
$89.50. Electro Products.

Audio Amplifier 712

Announced is a solid state audio
amplifier with a frequency response
rated at =1db from 20Hz to 20kHz
and harmonic distortion of less than
1%. Its circuit of 7 transistors and
one thermistor includes a shielded in-
put transformer for 50 to 150Q low-

impedance microphones and an 8 to
500 output transformer that can
reportedly be shorted without damag-
ing the transistors. It is rated at an
80db gain capable of delivering
200mw of undistorted audio power.
The amplifier measures 9x2% x3%in.
and weighs 28o0z. Price $34.50.
Round Hill.

For more information on these
NEW PRODUCTS
See pages 115 & 116
READERS SERVICE

ELECTRONIC TECHNICIAN



for the traffic outlet
that doesn’t want to lose a sale...

RCA’s NEW LAZY SUSAN FULL-LINE BATTERY GENTER

Foesh Boteries for. g
ADIOS - TOVS - CAMERAS | N s
EARING AIDS = FLASHLIGHTS 2 Toys

Pomry

Flashlights

P4
L 94 Aids

Industrial and Commercial
Applications

15 wide, 15" deep, 28" h gA, plus header.

The base section

can also be used as

a showcase for
transistor radios and
other battery-operated
devices.

Now display and sell up to 40 different battery types for radios, tcys, flashlights, hearing
aids, cameras and industrial and commercial applications. Batteries can be grouped by
application for faster service, easier inventory conirol. RCA’s Lazy Susan Full Line Battery
Center (1P1214) is a clear extruded viny! plastic showcase with revolving shelves of high
impact styrene. Solid brass trim adds strength to the unit. it’'s attractive, durable and con-
venient. Latched half doors in the rear aliow easy access to battery stock. Don’t let those
potential sales walk by...contact your RCA Baitery Distributor...and start making your
battery business that much better.

RCA ELECTRUNIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
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If you’re

worried about
getting ahead

without a
college degree

look into a field engineering career at
UNIVAC.

It could be the total answer. You don't
need a degree to get your start here. All
you need is ambition and a firm grip on
electronic and electro-mechanical funda-
mentals. (You might have gotten your
feet wet on this kind of thing in high
school or in the service, or maybe you're
a ham operator.)

That's the foundation we’ll build on to
train you in the workings of our various
computers. Because of our advanced
training techniques you'll be pleasantly
surprised at how fast you become expert
at installing and maintaining highly com-
plex UNIVAC systems.

Once you have things down pat we’ll as-
sign you to one of our many offices here
in the U.S., or overseas, and you'll be on
yourway up asone of ourcareer field men.

Onething more. UNIVAC's full pay while
training, fringe benefits and advance-
ment policies are designed to take any
last remaining wrinkles out of your brow.

Interested candidates are invited to
write Manager of Field Administration,
UNIVAC, P.0O. Box 8100, Philadelphia, Pa.

Dept. 61K

UNIVAC

DIVISION DF SPERRY RAND COGRPORATION

An Equal Opportunity Employer

Electrical Tape 713

Vinyl plastic electrical tape in eight
colors is introduced for identification
color coding, safety marking applica-

tions and other uses, It is available in
red, white, blue, yellow, green,
orange, gray and brown. Rolls are
Yin. by 20 ft and 7 mils thick. 3M.

Dictating Machine 714

A tape recorder is announced which
is able to continuously record a con-
ference for 10hr. It may also be used

for transcription with the secretary
having a choice of finger-tip or foot
pedal control and is said to be suffi-
ciently sensitive to pick up sound 30ft
away. Full controls are on the micro-
phone—back space to play, stop and
start. American Geloso.

Stereo Cartridge 715

A piezo - elec-
tric cartridge has
a frequency re-
sponse from 20
Hz to 20kHz and
reportedly tracks
at less than 5g with a vertical stlylus
force ranging from 1.5 to 2.5g. The ef-
fective dynamic mass at the stylus is
rated at 1.8mg with a compliance of
15x10-6 cm/dyne and a cartridge sensi-
tivity at the 1kHz output point of
6mv. The cartridge is designed in a
slim miniature housing with an inte-
grated mounting bracket to fit all
standard changers and professional
tonearms. Net price, $32.50. Sonotone.

ELECTRONIC TECHNICIAN



we looked into your future, then
created the'little corporal” a most
remarkable CRT tester,

B & K has done it again . . . put you a
“jump ahead" by looking into your future
. .. your problems, your needs. This is
the “Little Corporal,” the CRT Rejuve-
nator and Checker, designed to provide
maximum obsolescence protection by
providing continuously variable voltages
for all CRT elements. You can make the
most accurate possible tests, even on
future CRT types, because the heater

A Division of Dynascan

Where Electronic Innovation
Is A Way of Life

voltage is metered and is continuously
variable from 0 to 13 volts with any tube
heater current. And, using the required
adaptors, you can test and correct all
tube, transistor or integrated circuit
black and white and color picture TV
tube troubles (including GE 11” color and
imported color tubes) in a few minutes

. in the home or on the bench . . .
without removing tubes from the TV set.

You can give new life to weak or in-
operative picture tubes —prove to your
customers their need for new tubes.

The “Little Corporal,” another product
of B & K electronic innovation, carries
the B & K Professional Servicing Equip-
ment emblem, your assurance . . . your
customers’ assurance . . . that you use
the finest equipment made.

Model #465, Net: $89.95.

B

A Division of
Dynascan Corporation
1801 W. Belle Plaine
Chicago, lllinois 60613
Empire Exporters, Inc.
123 Grand Street

New York, N.Y., 10013

Export:

. . . for more details circle 108 on postcard



AN EXTRAORDINARY OFFER...

Publisher’s List Price

d with Trial Membership
in Electronic Techni
cian's Book Club.

PARTIAL LIST OF CONTENTS

TV TROUBLESHOOTER’S HANDBOOK con-
tains over 350 proven servicing items
describing “tough dog” problems and -

4

their solutions. For ease of use, these i
helpful trouble cures are arranged by > il "
manufacturer & model number. And, - —
a special section concentrates on color - -
set servicing. o
These tried and tested troubleshoot- /
ing aids constitute a vital reference e
source of servicing techniques will help o et
make your own work easier and more - -
effective. =
Circuit faults and solutions are in- ~
cluded for these manufacturers:
B&W SETS Silvertone
RCA Victor Emerson-
General Electric Dumont
Philco Gamble-Skogmo
Sylvania COLOR SETS
Westinghouse RCA Victor
Magnovox Sylvania ® 192 pages
Motorola General Electric . .
Zenith Zenith ® Special Color Sections
Admiral Philco ® Permanent, Hardbound Volume
(E:T:Ji':-oi\:athes mga’:gr:x ® Over 350 solutions to “tough dog” problfems
Hallicrafters Olympic # Over 125 schematic diagrams & illustrations

Truetone
Coronado
Symphonic

Setchell-Carlson
Westinghouse
Admiral
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introducing the benefits of Membership

in Electronic Technician's Book Club

for a limited time only you can obtain this invaluable NEW

TV TROUBLESHOOTER'S HANDBOOK

for only 99C ..

May we send you this unique time-

saver as part of an unusual offer of a
Trial Membership in Electronic Techni-
cian’s Book Club?

A Massive, Authoritative Compilation

Now you can have, at your fingertips,
this carefully-planned reference source
of over 350 different, tried and tested
solutions to *“tough-dog” TV servicing
problems.

Selected by the Editorial Staff of
“Electronic Technician” from thousands,
these helpful techniques are a complete
digest of late-model TV receiver troubles
and cures, compiled strictly on the basis
of their usefulness to you!

This detailed compilation of practical
help is the answer to the need for an
organized gathering of proven troubles
and cures, new and unusual circuits and
descriptions of how they work, field and
factory changes, recurring defects, etc.,
that will help you locate and correct
the most elusive TV circuit faults. This
practical information will help you solve
your daily servicing problems . . . will
save you hours of time and effort. These
accurate and clear servicing descriptions
are supplemented by over 125 easy-to-
follow schematic diagrams and illustra-
tions. For ease of use, all data has been
logically organized by manufacturer and
model number.

Special Sections on color TV de-
scribes recurring defects and cures, and
includes service hints for troubleshooting
chroma circuits, short cuts for making
convergence adjustments, descriptions of
new circuits, etc.

Assembled for the first time in book
form, TV Troubleshooter’s Handbook is
the one volume “Electronic Technician”
readers have literally demanded as the
answer to simplifying their own work.
This handsome, hardbound book is in-
dicative of the many other fine offerings
made to Members . . . important books
to read and keep . . . volumes with your
specialized interests in mind.

Literally scores of easy-to-use schematic di-
agrams are contained in “TV Troubleshooter's
Handbook.” (Example shown greatly reduced
in size}

How You Profit From Club Membership

This is just a sample of the help and
generous savings the Club offers you.
For here is a Club devoted exclusively
to seeking out only those titles of interest
to you as an electronic technician (no
hobby or “fringe” books are offered).
Membership in the Club offers you sev-
eral advantages:

1. Charter Bonus: TV Troubleshooter’s
Handbook carries a retail price of $6.95.
But it can be yours for only 99¢ with
your Trial Membership.

2. Continuous Savings: The Club guar-
antees to save you 15% to 75% on the
books you need.

3. Editorial Advisory Services: The
Club's Editorial Advisory Board selects
only the important books of direct inter-
est to you.

4. Wide Selection: Members are an-
nually offered over 50 of the authorita-
tive books on all phases of electronic
servicing. The Club makes it a point
to offer new books, along with standard
classics . . . lists books from all pub-
lishers — not just one or two.

5. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-

with Trial Membership in the Club

books vital to
advance-

portant new books . . .
your continued professional
ment.

This extraordinary offer is intended to
prove to you, through your own experi-
ence, that these very real advantages
can be yours . . . that it is possible to
keep up with the professional literature
published in your specific area of inter-
est . . . and to save substantially while
so doing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News. Thus,
you are among the first to know about,
and to own if you desire, significant
books. You choose only the main or
alternate selection you want (or advise
if you wish no book at all) by means
of a handy form and return envelope
enclosed with the News. As part of
your Trial Membership, you need pur-
chase as few as four books during the
coming 12 months. You would prob-
ably buy at least this many anyway . . .
without the substantial savings offered
through Club Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . 10
prove to yourself, in a short time, the
advantages of belonging to the only Book
Club devoted exclusively to electronic
servicing. We urge you, if this unique
offer is appealing, to act promptly, for
we’ve reserved only a limited number of
Handbooks for new Members.

To start your Membership on these
attractive terms, simply fill out and mail
the postage-paid Airmail card today.
You will receive TV Troubleshooter’s
Handbook for 10-day inspection. SEND
NO MONEY! If you are not delightzd
with the Handbook, return it within 10
days and your Trial Membership will be
cancelled without cost or obligation.
Electronic Technician’s Book Club,
Drawer D, Thurmont, Md. 21788.

S E N D N O MON EY! Simply fill in and mail postage-paid Airmail card today!

OCTOBER 1966
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Stereo Tape Player 716

ALL-CHANNEL - ===
MASTER ANTENNA SYSTEMS A 13 transistor car stereo tape
player is announced that plays

...a profitable new market for TV servicemen | sundard s wack cartridges. Tracks

i‘)‘: "
P

>
-_________

can be changed by pressing a knob
or with a remote foot control. The
player’s frequency range is said to be
from 60Hz to 10kHz with cither 2 or
4 speakers. Duosonic.

CRT Cleaner 717

Announced is an ammonia-base
glass cleaner containing an anti-static
agent to discourage the accumulation

V/

Em LORMA -n/

COLOR

OLor vy picTURE
TUBE cLEANER b ]

Installation of a Jerroid economy
small-store TAC-4 system.

Install JERROLD <All-Channel’’” MATV systems in TV
dealer showrooms, motels, homes, garden apartments

Capitalize on the 82-channel TV set market! Sell new
Jerrold all-channel master antenna systems. Only Jerrold
offers a complete line of all-solid-state all-channel equip-

of dust on CRT screens. It reportedly

82

ment to make installation easy, permanent, and profitable.

Jerrold solid-state “Gibraltar” amplifiers for both VHF
and UHF bands give you a reliable head end for systems
of 40 or more sets, while the remarkable new TAC-4 is an
economy system with four outlets. Jerrold all-channel an-
tennas, all-channel mixing networks, all-channel combiners
and splitters, all-channel room outlets, and low-loss all-
channel coaxial cable complete the package.

All-channel systems are here—now. Profit from installing
them—if UHF isn’t yet in your area, it soon will be. Talk with
your Jerrold distributor or write Jerro/d Electronics, Sys-

tems Products, Distributor Sales Division,
HH[] 4th & Walnut Sts., Philadelphia, Pa. 19105.

..the most experienced name in TV signal distribution

. for more details circle 124 on postcard

repels dust for a far cleaner picture.
List price, $1.65 for an 8oz. can. GC
Electronics.

MOVING?

Be sure to include
your Zip Code num-
ber when sending a

change of address

notice.

ELECTRONIC TECHNICIAN



Scfap it!

WHY BOTHER REPAIRING IT...WHEN
YOU CAN REPLACE IT FOR ONLY *10.957

Repairing broken tuners is trouble. You pack it, mail it, wait for it,
get it back, unpack it, install it . . . it's wait, wait, wait—and for
what? A second-hand tuner.

Why bother? Simply replace broken tuners with a brand new
Standard Kollsman Arbor Preset VHF Memory-fine tuner. All you
do is fill out the coupon, we ship factory-to-you the same day. You
get a new original equipment tuner and guaranteed customer sat-
isfaction—for less money and less trouble.

Standard Kollsman Replacement Tuners offer the latest in design
and the maximum in performance. Simply check your mounting
space: SK Preset Height 4.58” max. to top of tubes; length 3.61"
max.; Width 2.50" max.

13 Position Switch

AR-250 ARS-252  AR4S-251
(Parallel) (Series) (Series AC-DC)

Antenna Input

300 ohms balanced to ground .

Intermediate Frequency

41.25 mc sound
45.75 mc video

RF Amplifier Tube 6HQ5 2HQ5 3HQ5
Oscillator-Mixer Tube 6GX7 AGX7 5GX7
Heater 6.3 voits 600 ma 450 ma

B Plus

125-145 volts dc .

REMEMBER THESE STANDARD KOLLSMAN EXCLUSIVES
Memory Fine Tuning ¢« Direct UHF Plug-in for Fast Replacement on 82-Channel Sets * Universal Mounting « 100% American Made ¢ Preset
Fine Tuning ¢ Outstanding Oscillator Frequency Stability + 3-Position Detent Turret Switch for Positive Lock-in Tuning ¢ Fits Most T.V. Sets
Produced From 1956 to Now

NI standard Kollsman

I ND U S TR
2085 NORTH HAWTHORNE AVE., MELROSE PARK, ILLINOIS
.. . for more details circle 149 on postcard
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Just fill out this coupon and enclose it, along with payment, for same-

day shipment of your order.

Plee;]se rush____.__SlgArbor replacement tuner(s) at $10.95
eac

Quantity.  _ Check (] M.0. O

(lllinois customers add 4% tax)

Name_ . 0000000000
Company_ B
Address_ = ——
City. State _ Zip




_NEW PRODUCTS

Marine Radiotelephone 718

A solid state 50w 12 channel FM
marine radiotelephone is announced
which operates on VHF FM frequen-
cies—eliminating interference caused
by turbulent atmospheric conditions
and ignition noises. The Coast Guard

cial vessels which ply local high traf-
fic waters. An instantaneous automa-
tic deviation limiting circuit keeps
transmissions within the FCC required
band widths. Dimensions, 11V2x434x
10%2in. Weight 20 1b. Price $650.00.
Pearce-Simpson.

now monitors VHF call and safety
channels. The radiotelephone uses an
antenna less than 2ft tall and is de-
signed for pleasure boats and commer-

Megaphone 719
A solid-state megaphone is intro-

Combination

FREE SPACE
STANDING WAVE
MAGNETIC
ANTENNA

(UHF-VHF-FM-COLOR)

Here for the first time, is an antenna with the

uvnique ability to discriminate between the desired

signal and unwanted noise! A complete absence of

minor lobes and an extremely high front to back ratio are

characteristics of these antennas. This is made possible by

the development of the Free Space Standing Wave Magnetic

Drive Antenna system (F.5.M.). The outstanding electrical qualities,
combined with the simplified mechanical constructicn of this system
yields a total performance package unparalleled in today’s market.
4 models, 60-inch to 180-inch boom, all modestly priced.

There’s a Quality Built S & A Antenna to Meet Every Need!

SEA Eloetronice Tne.

Manufacturers of the TARGET ANTENNA
204 West Florence St. + Phone (419) 693-0528 - Toledo, Ohio 43605

.+, for more details circle 140 on postcard
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duced with an all-transistor 25w amp-
lifier, weatherproof horn speaker and
noise-cancelling  hand-held micro-
phone. The amplifier has a rated gain
of 105db, 50Hz - 50kHz {requency
response and is powered by 10 “D”

cells which reportedly provide a full
year’s service. It has an auxiliary input
for phono, turner, tape recorder, etc.
Price $129.95. Perma-Power,

Headphones 720

Sterco headphones with two 3%in,
loudspeakers and cushion ear-pieces
are available with a five-year war-
ranty. Frequency response is 20Hz to

18kHz and its impedance matches 4,
8 or 160 amplifier outputs. Normal
listening level is attained with Imw in-
put power per phone and distortion is
rated at less than 1%. Piezoelectric.

Tube Luggage 721

A vinyl case is announced which
holds over 160 tubes and comes with
egg-crate separators to hold tubes in

smau.“"mc
ELECTRONICS

position. Has vinyl covering, plastic
handle, snap lock and nickel-plated
steel hardware for long wear. G-E.

ELECTRONIC TECHNICIAN
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WR-64B RCA Color
Bar/Dot/Crosshatch Generator

WR-69A RCA TV-FM
Sweep Generator

That’s right! RCA Institutes famous Home Study Color TV
Servicing Course FREE, when you buy ANY ONE of the in-
struments shown here. Buy all four...get four courses. Enroll
all your technicians while you equip your shop with the instru-
ments you'll need for color TV servicing anyway.

Here’s how it works: Simply buy one, or all, of the four instru-
ments shown, the WR-64B, WR-69A, WR-99A, or WO-91B—
ALL essential color TV test instruments—from your Authorized
RCA Test Equipment Distributor between now and November
15, 1966. Fill out your warranty registration card and attach
the white identification label on the carton. Send them to RCA,
Test Equipment Headquarters, Bldg. 17-2, Harrison, New
Jersey. We will send you the enrollment form and a binder

OCTOBER 1966

3
9
» 3
at0®

or this

o8 £
v %

L

WR-99A RCA Marker Generator WO-91B RCA 5” Scope

containing the first two lessons. When you complete the lessons
and forward them to RCA Institutes for grading, the next les-
sons will be supplied to you directly from RCA Institutes, all
without charge to you.

But do it now. This offer is good only for equipment pur-
chased between September 1, and November 15, 1966. To
allow for postal delay, we will honor cards received up until
December 1, 1966. Here’s your chance to equip your shop for
color servicing while we train your people for FREE!

Electronic Components and Devices, Harrison, N.J.

The Most Trusted Name in Electronics
®
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f / NEW PRODUCTS

Soldering Iron Holder 722

A soldering aid is announced that
combines a tip cleaner with a holder
designed for miniature soldering irons.

/\

The holder has a protective collar to
prevent tip damage when inserting the
iron. A stroke of the soldering iron
tip across the cleaner’s wet, vertical

sponge removes undesirable residues.
ESICO.

VoM 723
A 100K/v VOM with 33 ranges is
announced that features a yellow

function indicator which visually in-
dicates the exact range being used.
The meter is 6%in. wide with a two
color, full range 90° arc. The VOM
includes built-in protection against
burnout and bent pointers. Dimen-
sions, 7¥%&x636x31%in. Meter move-
ment sensitivity, 9ua for full scale de-
flection. Price $44.95. Lafayette.

Transistor Tester 724
And Analyzer

A transistor tester and set analyzer
designed to replace the variety of test
instruments usually needed for check-
ing transistors and transistor radios is
announced. All low or high power
transistors can be checked. The tester
checks dc current gain to 400 and
checks for transistor or diode leak-

e ——o
age. It can be used as a circuit signal
generator or tracer, measure supply
voltages on a 20-v scale and measure
current drain to 100ma. Semitronics.

Color Antennas 725

A line of color-TV antennas for
VHF, UHF and VHF/UHF recep-
tion is announced. These antennas
range from a 23-element VHF/FM

model to decorator styled indoor
UHF antennas. They are said to be
made of flexible aluminum with
double-lock hardware. Gavin.

-

otherwise, you'll do very
well with Browning
CB radio equipment.

Many territories available for Franchised Browning Sales
and Service Centers. Sell the nationally advertised Eagle
CB base station and Raven mobile unit in your exclusive
territory. Complete sales aids and technical assistance
furnished. Get all the facts now and cash in on the top
selling Browning CB line.

| \
g Laboratories. Inc. ‘

\ Brown® Hampshire

V pepartment
1269 Union

please send me info
gervice Centers.

T2 )
Avenue, Laconia, New

. nd
rowning Sales a
rmation on

Franchised B

-
ADDRESS CODE————
STATE——

(;HY/
‘-————————————— ——————————-——— - o o

@ [)rouunin

LABORATORIES, INC.

\
\
'. .
' ]
' \
' '
' NAME——— \
'. .
' ‘
] p=
1
]

~
Sales-wise, profit-wise and

k 1269 Union Avenue, Laconia, New Hampshire 08246
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$4.95 Each
Postage Paid

a convenient, sturdy binder for your
ELECTRONIC TECHNICIAN Schematics!
Here's a sturdy book binder designed specifically for

technicians who want to file away the ELECTRONIC
TECHNICIAN Tekfax schematics for easy reference.

KING-SIZED

11”7 x 15”. Your schematics lay
flat, no folding necessary.

EASY TO USE Just press back the special

spring clamp and slip your new
schematics into place. No holes
to punch.

STURDY

Handsome, reinforced binding.
Tough duty fabric cover.

ORDER TODAY — USE THIS CONVENIENT FORM

ELECTRONIC TECHNICIAN

DEPT. B-B OJIBWAY BUILDING, DULUTH 2, MINNESOTA

-

]

]

: Please Rush Me. . ... ... Schematic Binders at $4.95 each
I | am enclosing $...................

]

]

i

]
L]

Name

Company Name

Street Address

L 011 7 R ———————— Zone........ State

ELECTRONIC TECHNICIAN



Don’t just take our word for it...

READ WHAT THE EXPERTS HAVE TO SAY

ABOUT THE |knight kit|KG-635

a-inch DC to 5.2 Mc OSCILLOSCOPE KIT

INTENSITY

H. POSITION

V. POSITION

Read the unique money-back guarantee below ...
exclusive in the industry . .. then mail the coupon at
right for full details and Special Introductory Offer.

KNIGHT-KIT GUARANTEE

=
|
|
|
Build a Knight-Kit in accordance with our easy-to-follow I
instructions. When you have completely assembled the i
kit, you must be satisfied or we will return your money, I
less transportation charges, under the Allied guarantee [
|
|
|

[

of satisfaction. ALLIED RADIO

OCTOBER 1966

From May, 1966, RADIO-ELECTRONICS:
“This is a real-solid, honest-to-gosh kit! The
instructions are superb. This scope is about as
close as you can get to a ‘‘professional’” or
“lab’ scope . . . The sweep circuit is a sophisti-
cated one with amplified, polarity-switchable
sync . . . The trace is bright enough for most
shop applications . . . The kit was a joy to
build . . . All parts, structural, mechanical,
electronic, were obviously of good quality and
everything fit together perfectly.”

From November, 1965, ELECTRONICS
WORLD: “Midway between the low-cost sim-
ple, general-purpose scope and the expensive,
elaborate laboratory scope lies a class of in-
strument called a “wide-band service scope.”
The new Knight-Kit KG-635 is just such an
instrument. A sync limiter circuit keeps the
trace steady at just about any input signal
level that the scope can handle. Also contrib-
uting to the stability of the waveforms on the
5-inch CRT is the use of polystyrene and My-
lar capacitors in the sweep-generating circuits.
All in all, the instrument is well-engineered
and a very worthwhile addition to the bench.”

Yes, the Knight-Kit KG-635 5-inch Wideband Oscil-
loscope handles virtually every service and test require-
ment. Exceeds the critical demands of color TV for fast
profitable servicing.

The unique Knight-Kit dynamic sync limiter as-
sures uniform traces. Five linear time base ranges
provide wide versatility. Calibrated vertical attenuator
directly reads volts-per-inch. Polystyrene and Mylar
capacitors assure sweep stability. Sharp, bright displays
with 1650-volt potential on CRT. Auto astigmatism
correction. Easily and quickly calibrated without extra
equipment and without removing from case.

Complete with all parts, tubes, CRT, $10995
case, instructions and assembly manual.. ..

Available factory assembled for $159.95

ALLIED RADIO, Knight-Kit Div.

Dept. 28.KK, P.O. Box 8528

Chicago, llilinois 60680

Please rush— FREE and without obligation— full details and
Special Introductory Offer on

Knight-Kit KG-635 Oscilloscope Kit.

Name

PLEASE PRINT
Address,

. . . for more details circle 103 on postcard
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NEW PRODUCTS

"’

Speaker System 726

A speaker system is announced that
contains four electrostatic radiators
for mid and high range frequencies
and two dynamic woofers for the bass.

The woofer cones are reportedly ca-
pable of 38in. excursions without
breakup or doubling. The speakers are
sealed in a fiber-glass filled walnut
enclosure and are said to have a low
distortion rcsponse from 27Hz to be-
yond 30kHz. The speaker system
comes with a built-in power supply

and high-pass filter and may be used
with any high quality amplifier of
20w or more. Size 28x31%x15%:in.
Price $399.95. Neshaminy.

CB Accessories 727

A CB antenna matching system is
announced consisting of two simple
devices, antenna meter and CB match-
box, designed to work together to cor-

rect an improper impedance match
between the transmitter and antenna
of any base or mobile CB station. The
antenna meter is a small measuring
instrument inserted temporarily in the
fcedline between the transmitter and
the antenna to measure both forward
and reflected power in the feedline—
giving a direct reading SWR (standing
wave ratio) reading. The matchbox is
intended as a permancnt part of any
CB installation where an impedance
mismatch occurs between transmitter
and antenna and has two simple
controls to allow an SWR as high as
5:1 to be corrected to 1.1:1 or less.
Price of Meter $14.95, Matchbox
$15.95. E. F. Johnson Co.

Miniature Photocell 728
And Light

A side-view photocell and light-
source sct designed for counting and
controlling small objects at operating
ranges of from % to 6in. is introduced.
They arc 2 9/16in. long, have a

..f7~._

7/16in. diameter, and have threaded
bases for easy installation. The light-
source has two apertures and can be
used to illuminate two photocell units,
if desired. Standard Instrument.

All-Transistor Color Bar Generator

_ Rugged, solid-state Seco 900 puts you on top of the hooming
i Color-TV Service Market. .. with the finest unit in the field!

Setting new standards in both engineering and design, Seco’s new Model 900 will outper-
form every other color bar generator on the market!* A true precision instrument that offers
brightest dots and purest color quality, the 900 takes the ‘‘guess’ out of color TV-servicing,
makes possible big new profits in the booming color service field!

Only the Seco 300 offers all of these features:

*Compare — we'll match
the 900's performance
against any color bar
generatorinthe popular
priced field!

... crystal controlled oscillators !

SECO ELECTRONICS CORP.,

512995 [

« Single Burst Dots are bright—"rock’ solid ... will not move « Purest Color Quality—10
completely different color bars . . . positive graduation from color to color « Single Trace
Horizontal Lines—are bright, sharp , ., begin and end during horizontal retrace « No Blinking
On Cross Hatch—at any intensity level « All Transistor Circuit—for highest reliability and
instant operation with no warm-up « Outstanding Stability—Zener regulated power supply

1205-B South Clover Drive, Minneapolis, Minnesota 55420

Dealer Net |

88

MODEL 900

Ol Sk Swte @

-
PATTERN SELECTOR ’
DOT SITE < - & COLOR QUALITY

OFF  Ow

. .. for more details circle 142 on postcard
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his is the
only computer
in the phono

cartridge business!

e o " l . \_;;_%CL.’

Our IBM computer tells you the exact selling ratios of every cartridge
in the E-V line. No guesswork or vague “popularity” ratings.

And in its spare time it prints the most complete, accurate, up-to-date phono
cartridge catalog in the business. Plus a similar needle catalog.

Isn't it time you got “‘on-line" with the Electro-Voice

computer-controlled cartridge line? M’ ® ®
707

The modern complete line of replacement phono cartridges
ELECTRO-VOICE, INC., Dept. 1067T; 643 Cecil Street, Buchanan, Michigan 49107

... for more details circle 117 on postcard
OCTOBER 1966 89



90

“I was TROUBLE-SHOOTING

in the DARK ‘il Sencore’s Scope
Showed Me What Color Waveforms

Redlly Look Like.”

g

e

9’5 5

SENCORE

Technicians everywhere are talking about the
PS127 5” Wide Band Oscilloscope. Try one and
you, too, will send us comments like these—

“So easy to use! With my Sencore scope | can read high or low
frequency signals without band switching. As easy to use as a
voltmeter.”—R. L., Portland, Ore.

“I've only had my PS127 a couple of months, but it's more than
paid for itself already with the extra jobs I've been able to handle.”
—S. 0., New Orleans, La.

“With the direct peak-to-peak readout | can compare voltage read-
ings to those on the schematic without wasting valuable time
setting up my scope with comparison voltages.” —J. M. F., Ply-
mouth, Michigan.

“Those Sencore exclusives really sold me, like the extra 500KC
Horizontal Sweep range and the free high voltage probe.”—D. N.,
Brooklyn, N.Y.

You'd expect a wide band scope of this quality to cost at least
double.”—W. L., Chicago, !l

“With the PS127, | find | can trouble-shoot those tough ones twice
as fast as before—especially color TV.”—F. C., Burlingame, Calif.

“Once | compared the specs, | knew Sencore had the best buy in
Sccl)pes. We now have three PS127’s in our shop."—J. S., Ft. Lauder-
ale, Fla.

SPECIFICATIONS

Vert. Freq. Resp. 10 CPS to 4.5 MC = 1 db, — 3 db @ 6.2 MC » Rise
Time .055 Microseconds « Vert. Sens. .017 Volts RMS/inch » Horiz. Freq.
Resp. 10 CPS to 650 KC « Horiz. Sens. .6 Volts RMS/inch « Horiz. Sweep
Ranges (10% overlap) 5 to 50 CPS, 50 to 500 CPS, 500 CPS to 5 KC, 5 to
50 KC, 50 to 500 KC « Input Impedance 2.7 megohms shunted by 99 MMF,
27 megohms shunted by 9 MMF thru low-cap. jack e High Voltage Probe
5000 5Volts Max. ¢ Dimensions 127x97x15V2”, Wt. 25 Ibs. « Price Complete
$189.50

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

0 SENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

... for more details circle 147 on postcard

PS 127 5” WIDE BAND

— S D osciuoscope

" NEW PRODUCTS

-

Tuner Cleaner 729

A tuner designed for color TV
tuners is announced. It has low sur-
face tension and is guaranteed not to

safe for plastics |

DRIFTLESS

i L L

contain petroleum products, alcohol,
carbon tet or chlorinated hydrocar-
bons which will harm some plastics
used in tuners and will cause harmonic
oscillations and drifts. Colman.

Speaker System 730

A speaker system designed for
high-fidelity audio and cabinet styl-
ing is introduced. It consists of a
seven-speaker four-way system (four
15in. woofers, a compression-driver

50 e e (b

horn loaded midrange, a compression-
driver horn super-tweeter and a direct
radiating ultra-tweeter) for reproduc-
tion of the range rated from 15Hz to
25kHz. The crossover points are at
500Hz, 4kHz and 10kHz, Impedance
80. Power rating 100w. Jensen.

For more information on these
NEW PRODUCTS
See pages 115 & 116
READERS SERVICE

ELECTRONIC TECHNICIAN
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4ND FM ANTE
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<8 OF THE WORLD 7, t
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MODEL #65-1 $2995 |ist

MODEL #65-2 $3995 jist

BOOSTER COUPLERS
IN 300 OR75 OHM
For Deluxe Home & Commercial Use

Finco's famous 2-tube, 4-set VHF-TV OR FM Distribution Amplifier is now available

for 75 OHM CO-AX or 300 GHM operation.

Price? You can't beat it! Rugged quality? Finco’s got it! Performance? Finco

challenges 'em all!

Equip either model with Finco low-loss splitters (#3001 or #3003) and you can
drive up to 16 sets in a master antenna system!

FINCO MODEL #65-1 $29.95 list

Outstanding Features:

» 350,000 microvolts maximum input with 4-8dB to
each output « Maximum signal output of .85 volts in
each of 4 outputs + Low noise 6HAS premium tubes
* One 300 chm input — 4 300 chm outputs « Silicone
diode rectifier for dependability - Flat response —
=14 db per 6 mc channel - Ventilated perforated
steel cabinet 6%s X 3% X 3% - Metal enclosed to
eliminate shock hazard — easy access for servicing
« Easy mounting and connecting « All fittings &
brackets supplied « UL listed AC cord—117 volts, 60
cycles = 100% test for all electrical characteristics

=
COLOR 73

(2]
o

FINCO MODEL #865-2 $39.95 list

Outstanding Features:

= 400,000 microvolts maximum input with 4-6dB to
each output - 200,000 microvoit input — 1 volt out-
put per band « Low noise 6HAS premium tubes - One
75 ohm input — 4 75 chm outputs « Most compatible
““F type input and output fixtures - Ultra-flat fre-
quency response and complete RF isolation « Venti-
lated perforated steel cabinet 6%s X 3%s X 3%s”
Meta! enclosed to eliminate shock hazard — easy
access for servicing « Easy mounting and connecting
« All fittings & brackets supplied - UL listed AC cord
—117 volts, 60 cycles » 100% test for all electrical
characteristics

ALL FINCO PRODUCTS ARE ENGINEERED FOR COLOR!

THE FINNEY COMPANY

34 West Interstate Street, Bedford, Ohio 44014

Dept. 110

. . . for more details circle 118 on postcard
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What's
the difference in
loudspeakers
that makes
Quam so special?

All loudspeakers look pretty much
alike, and may even sound pretty
much alike—yet Quam speakers are
different—in a way that’s very im-
portant to you who sell them!

the difference lies in
PERFORMANCE
RELIABILITY

When it's a Quam speaker—you sell
it and forget it. Quam speakers are
built to give long, trouble-free per-
formance. Return time would eat up
your profit—but Quam speakers
don’t come back!

Quam’s factory is a manufacturing
plant, not merely an assembly shop.
By making our own speaker parts,
we can guarantee the quality of the
materials that go into them. Our
voice coils are centered precisely;
each and every speaker is thoroughly
tested; the product you get meets
the standards we have insisted on
for almost forty years.

Quam Quality Line speakers are
enameled in gold—and while the
color has no effect on performance
characteristics, it symbolizes the
quality and reliability that’s built
into every Quam speaker.

ASK FOR

(UAM

THE QUALITY LINE
for all your speaker needs
QUAM-NICHOLS COMPANY
234 East Marquette Road ® Chicago, lll. 60637
. .. for more details circle 137 on postcard
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_" BOOK REVIEWS &

HANDBOOK OF RELAY SWITCH-
ING TECHNIQUE. By J. Th. Appels
and B. H. Geels. Published by Philips
Technical Library, 322 pages, hard
cover.

The windings, magnetic flux and
time constants of relay coils are de-
scribed in detail along with various
types of switching components acti-
vated by coils. The book discusses
the nature of semiconductor matcrials
and how they are used as diodes and
transistors for switching circuits. The
major portion of the book describes
these components being used in a wide
variety of circuits designed for mem-
ories of decisions, switching algebra,
number combinations, binary code,
counting, decoding, checking, locking,
measuring potential changes, register-
ing and identification. Functions of
these many circuits are explained by
circuit diagrams, tables, equations and
sample problems. The book is printed
in The Netherlands and uses some
symbols and terminology unfamiliar
to most readers on this continent.
Since these are explained in chapter
14, they should pose no problem. This
book should be of interest to anyone
with a background in higher algebra,
intercsted in switches used in tele-
phone exchanges, accounting machines
and digital computers.

SERVICING TRANSISTOR TV. By
Robert G. Middleton. Published by
Howard W. Sams and Co., 224 pages,
soft cover. $3.95.

Transistors must be treated with
greater caution than tubes when serv-
icing consumer electronic equipment.
The book discusses reasons for these
necessary precautions when servicing
TV sets. Graphs showing transistor
characteristics are used to help ex-
plain the design of the various TV
circuits. With the aid of pictures show-
ing waveforms and CRT images, many
circuit troubles are discussed. Each
section of a TV set is described in
detail as a separate chapter. The
book may prove valuable to both the
experienced technician and the ap-
prentice desirous of expanding his
electronics background.

DIGITAL COMPUTER FUNDA-
MENTALS. By Thomas C. Bartee.
Published by McGraw-Hill, 402 pages,
hard cover. $6.95.

The revised and updated edition
covers a brief history of computers

and their applications. It discusses
computer languages, the binary system,
Boolean algebra, positive and neg-
ative binary-coded-decimal numbers,
basic transistor computer circuits,
logic and memory circuits. This in-
formation is applied to input-output
equipment, error detecting and cor-
recting codes and specific computers.
The theory is developed in such a
manner that the reader need only
have a basic understanding of algebra.

CATV SYSTEM MANAGEMENT
& OPERATION. By Robert B.
Cooper, Jr. Published by Tabo Books,
256 pages, soft cover. $12.95

This volume contains an interesting
history of Community Antenna TV
— its technical development and legal
problems. It describes franchises, con-
struction techniques, joint pole agree-
ments, antenna site surveys, plant
construction  techniques, choosing
equipment, financing, promotion, ex-
penses, public relations and future
trends. The appendix contains a sample
ordinance, agreement, construction
specifications, cash flow chart and
contract. This book would be of in-
terest to anyone who is thinking of
going into the CATYV business.

ELECTRONIC TROUBLESHOOT-
ING. By Philco Technical Institute.
Published by Prentice-Hall, 276 pages,
hard cover. $12.50.

Troubleshooting  procedures are
presented in a programed form with
a question following each new con-
cept. By turning to the page cor-
responding to the answer selected,
the reader is either advised why his
choice was not correct or that the
correct choice has been made. He
then continues to read the text and
a new question on the page that con-
tained the correct answer. The material
is not presented in a page number
sequence and the reader finds him-
self paging back and forth through
the book as he selects the correct
answers and reads additional material.
The book is based on the application
of a troubleshooting procedure to
many types of electronic equipment.
The procedure includes selecting the
defective functional units by their
symptoms, locating faulty circuits with
test instruments, giving that circuit
a visual inspection or checking the
active component and finally check-
ing waveforms, voltages, resistances
and continuities to pinpoint the trouble,
The book is not intended as a resource
book and cannot be skimmed. It may
be of value to technicians who wish to
expand their troubleshooting tech-
niques.
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The package that rides like people!

It’s there in hours and
costs you less when you ship by
Greyhound Package Express

Every Greyhound bus is a package car-
rier as well as a people carrier. When
you specify Greyhound Package
Express your shipments leave and arrive
on fast, frequent passenger schedules.
Shipments going hundreds of miles usu-
ally arrive the next morning...fre-

I¢’s there in hours and costs you less

quently, the very same day. Nobody has
lower rates, and you can ship anytime—
at your convenience—24 hours a day, 7
days a week, weekends and holidays,
too. When fast service and low cost are
important to you, look into-Greyhound
Package Express. Save time! Save

For Example Buses Daily Running Time 20 Ibs. 30 Ibs. 40 Ibs.*
BN Rk 21 ’4 hrs. 35 mins. | $2.00 | $235 | $2.60
LogAﬁNEfEkﬁscEco 25 ‘9 hrs. 15 mins. = 2.10 245 2.80
i _11—} 1 hr. 50 mins. | 180 | 205 | 2.40
INDIANAPOLIS— 110 |4 hrs. O mins. | 190 | 220 | 255

*Other low rates up to 100 Ibs. Lot shipments, too.

One of a series of messages depicting another growing service of The Greyhound Corporation.

OCTOBER 1966

money! Save trouble! Ship C.0.D., Col-
lect, Prepaid...or open a Greyhound
Package Express Charge Account.

For information on service, rates and
routes, call Greyhound, or write:
Greyhound Package Express, Dept. 53-K
10 S. Riverside Plaza, Chicago, Ill. 60606,

.. . for more details circle 119 on postcard
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PROFESSIONAL ENGINEER'S EX-
AMINATION — QUESTIONS AND
ANSWERS. By William S. LaLonde,
Jr. Published by McGraw-Hill Book
Co., 589 pages, hard cover. $9.95.
This volume is a revised compre-
hensive guide to assist candidates for
a professional engineer or engineer-in-
training license in the various engineer-
ing fields including land surveying.
The book discusses prerequisites for
registration and the various registration
boards that do the license testing. The
major portion of the book contains
sample questions that may be encoun-
tered during such testing. These ques-
tions are arranged in groups according
to both general subjects and specific
licenses. One portion of the book pro-
vides answers to the questions. In solv-
ing problems, the author assumes that
readers already possess fundamental
knowledge in the fields tested. Sug-
gested study text books are listed in
the appendix in the same sequence as
sample tests. A list of standard symbols
is also included. This book may help
those who have already had sufficient

training in engineering and are pre-
paring to obtain FCC commercial op-
erators license.

PRINCIPLES OF ELECTRONIC
OSCILLATORS. Written and pub-
lished by Techpress, 84 pages, soft
cover. $1.95

Very detailed descriptions of an
Armstrong oscillator are used to
develop the reader’s understanding of
oscillator theory. It would require
calculus to develop some of the equa-
tions used and, therefore, they are
merely presented in their simplified
form for circuit application. The book
discusses grid bias used to improve
oscillator efficiency from class A to
class C, the effect a resistor in series
with the capacitor has on time con-
stant and the function of grid-leak
bias circuits. Other oscillator types
are described and compared. We feel
the cover misrepresents the book by
showing a transistor circuit and saying,
“Full and complete explanations on
all types of circuits,” while only elec-
tron’ tube oscillator circuits are dis-
cussed. Though some of the theory
would apply to transistor circuits, the
reader should remember that tube
circuits arc generally of low impedance
and forward biased.
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Exact Replacement Linearity Coils for
More than 2b Color TV Manufacturers
Exact replacement Models 6347 and 6348 Red/Green Conver-

; ph et

TALOGS
. AND BULLETIN

Crystals 400

An 8-page bulletin describes a line
of crystals for aircraft, marine, indus-
trial, diathermy and frequency stand-
ard use. Also described are transistor
oscillators, VHF converters, and a
CB crystal acitivity checker. Peterson.

Microphones and Speakers 401

This 12-page catalog includes tech-
nical data, a photograph and price for
each item in a line of microphones
and speakers. Electro-Voice.

Rear Seat Speaker Kits 402
A bulletin describing two lines of

automobile rear deck and rear seat

loudspeaker kits is available. Jensen.

TV/FM Antennas 403

The characteristics of five expo-
nential antennas for TV and FM re-
ception are described in a four-page
bulletin. GC Electronics.

Speakers 404

An assortment of speakers, line
transformers and enclosures are de-
scribed in this 12-page catalog. Utah.

Rectifiers 405

A 4-page catalog lists silicon and
selenium rectifiers for replacement
applications and tube replacement sili-
con rectifiers. In addition to carrying
detailed information on standard re-
placement rectifier devices, the cata-
log lists many of the newer rectifier
replacements designed especially for
color TV. Sarkes.

Dry-Film Lubricant 406

A four page pamphlet tells when,
where and how to use a dry-film
lubricant, mold release and anti-stock
agent. These films are aerosol-spray

particles of tetraflouroethylene.
Chemplast.
Horizontal Transformers 407

Exact replacement horizontal and
high voltage output transformers for
various models of Admiral TV sets
are listed in two single sheet bulletins.
Merit.

gence. .. Model 6349 Horizontal Oscillator and Waveform. ..
and Model 6350 Focus coils are for Color TV sets by manu-
facturers such as RCA « Admiral « GE « Silvertone « Emerson.

W Write today for your Linearity Coil Cross Reference Guide.

%5 J. W. MILLER COMPANY

V\ 5917 SO. MAIN STREET e LOS ANGELES, CALIFORNIA 90003
SEE YOUR LOCAL DISTRIBUTOR FOR FULL LINE OF RF & IF COILS, CHOKES, FILTERS & TRANSFORMERS.

MOVING?

Be sure to let us know your new
address. Please enclose a complete
address label from one of your recent
issues.

« + « for more details circle 131 on postcard
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Metered Knehs 408
A four-page bulletin describes me-
tered knobs for variable transform-
ers. The voltmeter remains stationery
inside the knob rim and does not
turn with the knob. Superior.

Variable Transformer 409

A two-page sheet describes four
variable line transformers. These
transformers are rated from 1.75 to
18.0a. Staco Inc.

Two-Way Radio 410

The ways in which a two way ra-
dio system increases productivity, re-
duces dead mileage and backtrack-
ing are among those told in a 12-
page booklet. The necessary initial
steps are explained to the business-
man contemplating two-way radio.
Motorola.

Electronic Catalog 411

A 48-page catalog contains pic-
tures and specifications for an assort-
ment of 250 products including test
instruments, stereo Hi Fi compo-
nents, CB transceivers and ham equip-

ment in assembled and kit form.
EICO.
Test Equipment 412

Both an 8- and 12-page catalog
list an assortment of professional test

equipment, Some of the instruments
included are a color-TV analyst, ra-
dio analyst, wide-band oscilloscope,
signal generator, tube checker and
volt - ohm - milliammeter. Dynascan
Corp.

Speakers/Microphone Stands 413

A 10-page catalog gives specifica-
tions and application information on
a line of public address speakers, mic-
rophone stands, baffles and other ac-
cessories. Indoor and outdoor paging
and talkback speakers are described.
Atlas.

Portakle Intercom 414

A transistorized two-channel port-
able intercom that can be plugged into
any ac electrical outlet is described in
a 4-color bulletin. FASCO.

Spray Cleaning 415

Application and technical data for
a spray cleaner, including lists of
properties and effects on various ma-
terials plus toxicity and Kauri-Butanol
tables are included in this bulletin.
Colman,

Nutdriver Sets 416

Three color-coded nutdriver sets in
molded plastic trays are described in
an illustrated, four-color bulletin.
Xcelite.

Two-Way Radios 1417

A 12-page folder contains pictures
and descriptions for a line of transis-
torized portable FM two-way radios.
Motorola.

Tape Player 418

A compatible four- and eight-track
cartridge car stereo-tape player with
electronic program selection is des-
cribed in this sheet. Ranger.

Spray Lubricants 419

A 4-page pamphlet discusses spray
film products for aerosol-spray ap-
plied dispersions of micron-size par-
ticles of tetrafluoroethylene. It tells
when, where and how to use this dry-
film lubricant, mold release and anti-
stick agent. Chemplast.

Hi Fi Products 420
A colorful folder contains photo-
graphs and descriptions for a line of
component speakers and speaker sys-
tems plus some solid-state electronic
components. Electro-Voice,

Overload Protected VOM 421

A data sheet describes a VOM
having a transistorized switching cir-
cuit to guard against accidental burn-
outs, bent pointers and provide over-
load protection safeguarding resistors,
shunts and coils. Triplett.

Zenith’s new

ZENITH QUALITY
WIRE, CABLE (k..
AND ROTORS | |

heavy-duty rotor

can turn a 150-1b. antenna in a complete
circle in only 45 seconds! Rugged,
dependable Zenith quality throughout.
You can couple it quickly to a mast or
tower without using an adapter. Choose
from two control units; one stops rotor
automatically at preset position, the other
is directly controlled by the operator.

Order all genuine Zenith replacement parts and accessories from your Zenith distributor.

BUILT TO THE QUALITY STANDARDS OF ZENITH ORIGINAL PARTS

i”l , ” The quality goes in before the name goes on®
®

New Zenith
wire and cable

assures exceptionally low loss
and longer life. Designed to
Zenith's exacting specifications
for UHF and VHF reception,
antenna rotors and other
electronic uses. You'll find
convenient lengths—from
50-foot coils to 1000-foot spools.

OCTOBER 1966
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CATALOGS
AND BULLETINS

422

Specifications and special features
of a 5-channel solid-state CB trans-
ceiver are listed in this bulletin. B&K.

CB Transceiver

Speakers 423

A 24-page, two-color catalog des-
cribes a complete line of speakers —
from low power to superpower and
from high fidelity to maximum ef-
ficiency types. Jensen.

Capacitors 424

A 48-page service-designed catalog
and replacement guide for entertain-
ment capacitors contains a catalog
section on aluminum tubular and
twist-prong electrolytic capacitors with
a special section on paper-mylar capa-
citors. There are 29 pages in the cross
reference replacement guide section
for TV and auto radio capacitor re-
placements plus an 8-page competi-
tive cross-reference. G-E.

Microphones 425

A 34-page catalog provides detailed
specifications for a professional line
of microphones. Electro-Voice.

COLOR TROUBLES . . .

continued from page 60

The AGC tubes were checked
and substituted. A quick voltage
check on these circuits showed
everything normal. Since the AGC
circuits checked good, we didn’t
know what to think at this point.
Starting at the tuner, all voltages
and tubes checked good, also the
tubes were substituted with ones
known to be good.

Next, the IF stages were checked.
A funny thing happened when the
2nd IF tube was pulled from its
socket. Before the filament of the
new 6GM6 IF tube hcated, the
VHF reception was good. Then it
went dead again.

The voltages on the 6GM6 tube
checked very close to specs. A drop
of 20v on the cathode was the only
discrepancy. An ohmmeter check
showed a 12K reading across capac-
itor C414. This threw a little light
on the trouble. Of course, this read-
ing could be fecding back through
the B4 circuits and still be OK.
A drop of voltage on the cathode
showed leakage, but a hunch told

Precise's ‘‘Green Line’’
Model 660

SOLID STATE COLOR GENERATOR

$12495 net

1. Clear Raster: automatically provides sync and quieting when performing purity adjustments.
2. Shading Bars: special gray scale pattern (4 levels of brightness) for gun tracking ajdustments.
3. White Dots: 140 fine, high definition dots permit extremely accurate convergence adjustments.
4. Crosshatch Pattern: 10 fine vertical lines and 14 equally fine horizontal lines.

5. Vertical lines only.
6. Horizontal lines only.

7. Color Bars: ten sharply defined keyed rainbow color bars.

96

The Precise Model 660 is the complete answer to all the rigid, no-compromise require-
ments for the seven signal sources so vital for color convergence, sync adjustments,
gray-scale-tracking and troubleshooting of color TV circuits.

FEATURES — All solid-state design, for instant warmup and maximum stability. Crystal-
controlled circuitry and advanced-design highly stable counters insure sharp, locked-in,
trouble-free displays with unusually high contrast and stability. Continuously variable
chroma level control on front panel. Panel includes 4.5mc sound carrier switch in addition
to three color gun killer switches. RF output adjustable to channels 3, 4, or 5. (factory-set
to channetl 3)

The compact, lightweight Model 660 is ideal for in-home color adjustments as well as
year-in and year-out service use in the shop. In addition to meeting all the requirements
for today’s color servicing work, the Model 660 also anticipates color set servicing of
tomorrow.

See the complete Green Line — power supplies, scopes, VTVMs, signal
generators, tube testers, decade boxes, probes—at your local distributor,
or write direct for full information and specs.

¢©/@ PRECISE ELECTRONICS

. . 76 East Second Street, Mineola, L.1., New York
ENGINEERED EXCELLENCE IN TEST EQUIPMENT

... for more details circle 136 on postcard

us that the trouble was definitely
in this IF section.

One end of capacitor C314 was
disconnected and we “lucked out.”
The 200 pf capacitor had a 12K
leakage. Although this trouble is not
frequent, it just goes to show that
sometimes hunches do pay off (see
Fig. 3).

5. Intermittent Color

The B/W was good on an RCA
CTC15 chassis but when the color
contrast control was advanced, only
a green picture appeared on the
screen. Sometimes a normal color
picture would come on after the set
operated for an hour. At other
times, the color picture would stay
on for weeks without trouble.

The set was brought to the shop
and the chassis plugged into the
mock-up color unit. For three days
the chassis performed perfectly on
color programs. Finally, the receiver
started to act up. When a color pic-
ture was being broadcast, only a
green tint was seen, with red and
blue missing.

This made one think that the
trouble was in the demodulator or
XYZ amplifier stages. But if this
guess was true, the tint of the B/W
picture would have been too green.
This wasnt the case—the B/W
picture was good.

From the picture symptoms, the
trouble had to be in color oscil-
lator or reactance circuits. A quick
voltage check was made on the
6GHS oscillator tube. Practically all
of the voltages were off compared
to values specified on the schema-
tic. The oscillator grid voltage
would vary from —2v to 0.5v.

Another new oscillator tube was
plugged in but the voltage remained
the same. A low grid voltage indi-
cated that the color oscillator was
just barely oscillating. The normal
potential is —6v. Replacing the
3.58MHz crystal solved the prob-
lem (sce Fig. 4).

6. White Horizontal Line

Most horizontal white lines are
caused by a collapse of the vertical
amplifier tube. An RCA CTCI16
chassis was an exception, however.
The 6GF7 vertical tube was sub-
stituted but did not help and the
chassis had to be pulled.

The plate potential on pin 6 mea-
sured 47v. The trouble could have
been a bad vertical output trans-
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former, shorted bypass capacitor or
a filter capacitor. Even a shorted
6GF7 vertical tube can damage the
vertical output transformer.

A resistance check was made
from pin 6 of the 6GF7 to ground.
At this point the resistance was
290Q. One end of the 0.001 bypass
capacitor was clipped from the
circuit. Switching the ohmmeter to
the megohm scale, the capacitor
was checked and showed that it
was leaking.

This capacitor was replaced with
another 0.00luf rated at 2 kv. The
receiver was switched on again and
we still had a horizontal white line!
A voltage check on the red lead of
the wvertical output transformer
shower low voltage on this junc-
tion. The casing of resistor 162 was
cracked indicating that it had been
quite warm at one time. The vol-
tage dropping resistor had increased
in resistance and when it was re-
placed we obtained a good raster
(see Fig. 5).

Be surc and make a few more
checks in the vertical section. Make
sure the 6GF7 tube is good and
doesn’t show element shorts.
Measure the supply and vertical
transformer voltages and see that

they are as shown on the receiver
schematic. Check voltage dropping
resistors. An open or dried up filter
capacitor, C136A, can also cause
vertical bunching and vertical
“crawling.”

7. Poor Focus — Intermittent
Focus

We had an Admiral 3G11 chassis
that would go out of focus about
every three days. The focus control
setting was very critical and would
only focus at one spot. An ohm-
meter check showed a R737, a 15M
focus control, would change at the
10M point. The reading would
jump from 10 to 15M with only a
slight movement of the control
shaft (see Fig. 6).

The focus control was replaced.
These high-megohm controls are
generally difficult to find locally
and must come from the Admiral
distributor. Replace the high-volt-
age wax over the metal holding-tabs
of the focus control. This control is
mounted on a fiber board.

Also check the 1V2 focus recti-
fier tube for shorts and quality.
Make an ohmmeter check of the
47M high-voltage ribbon resistor to
ground. A change in resistance of

R138 will also affect the focus
range.

8. Poor Color — Poor
Picture — Low Brightness

Every now and then you work on
a color TV receiver that’s messed up
in a number of ways. This particular
receiver was out of focus, had poor
brightness and a poor B/W picture.
Even the color programs were
blurry.

The tint of the B/W picture was
a little on the green or pinkish side
and changed with the brightness
control. We began to wonder who
messed up all the adjustment con-
trols. But a quick check of the CRT
socket solved all these problems.

In the last year we have replaced
at least a dozen CRT sockets. Some
color receivers were not a year old.
The socket contacts had turned
green and the molded sockets
showed signs of high voltage arc-
over. Replace the socket and cable
with a new one. Do not splice into
the CRT wiring cables.

9. No Raster — No High
Voltage

In a new RCA CTC17X chassis
there was no brightness, no raster

sapphire needles.

BUILT TO THE
QUALITY STANDARDS

Record Changers

The world’s finest automatic record changers,

with such advanced features as Zenith’s exclusive
Micro-Touch® 2G Tone Arm with the “Free Floating”
Cartridge that makes it impossible to accidentally ruin records.

Cartridges and Needles

Large selection of cartridges, with wide choice
of matching diamond or manufactured

OF ZENITH ORIGINAL PARTS

FAMOUS ZENITH QUALITY
RECORD CHANGERS AND
ACCESSORIES

Also, 45 rpm Spindles

Order these and all other genuine Zenith parts
and accessories from your Zenith distributor.

i”l ’ ” The qualily goes tn before the name goes on
®

“STEREQ
¥ PROFESSIONAL"”

“STEREO
. PRECISION”

OCTOBER 1966
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but good sound. Right away we
went to the high voltage section and
replaced the 6JE6, 6DW4 damper,
6BK4 shunt regulator, 3A3 hi-
voltage rectifier and the 6FQ7 hori-
zontal oscillator tube. Still no high
voltage so we dug deeper into the
25in. chassis.

After the set was switched on for
three minutes, the plate of the
6JE6 tube got red hot. The screen
voltage dropped from 325 to 168v.
The grid potential was —56v, which
indicated good horizontal drive.

The flyback transformer had a lot
of wax melted down from it. A
VOM check indicated poor boost
voltages. Be real careful here as
these potentials are quite high: 850
and 1150v. CR101, a boost recti-
fier, was substituted but still no high
voltage.

The trouble “smelled” like a
shorted hi-voltage transformer, de-
flection yoke or trouble in the
damper circuits. Since the hi-volt-
age transformer, T102, and the de-
flection yoke represented a lot of
work, we checked into the damper
circuit first.

Lucky enough, the trouble was in
the damper circuit. An ohmmeter

check showed that C109B was
shorted. We have replaced several
of these shorted or leaking capaci-
tors since. C109A, a 0.33.f capaci-
tor, will cause the same trouble (see
Fig. 7).

10. Too Much Hi-Voltage

A technician brought in an Ad-
miral 25VB6 color chassis that had
30kv on the CRT instead of 25kv.
Generally, the high voltage is too
low instead of being Skv too high.
Of course, we had hi-voltage arc-
over and “spitting.” Also, the
6BK4 didn’t last very long.

A burned resistor, R145, that’s
tied to one leg of the shunt regula-
tor tube, tipped off the possible
trouble. Checking the schematic we
found the 275v supply to this cir-
cuit was only 15v.

The ohmmeter showed a 1500
leakage from heater to ground.
Looking at the schematic, we found
only the shunt regulator tube, CRT
and the 2nd picture IF amplifier
were being supplied by this heater
circuit. It was possible that the
heater winding in the power trans-
former was shorting inside to
ground. The heater wires were cut

loose and the short was traced to
the 6GM6 IF picture amplifier tube
(circuit). Capacitor G310 caused
this trouble.

If you keep a “symptom” file and
detailed records of all the color TV
problems you run into, the time will
come when you will find yourself
confronted with the same problems
again and again and the records in
this file will help you locate the
troubles fast. W

PEACOCK PARADE . . .

continued from page 57

the field. With more sets in war-
ranty, because of the heavy selling
program, it is not possible to make
the shop pay its own way.

This year, warranty calls have
been requiring 60 percent of the
ship’s total service. In 1965, the
shop was carrying in-warranty serv-
ice on a half-million dollars of sales.
Though 2% percent of the gross
sales is allocated to cover in-war-
ranty, Mr. Carmichael says the ends
still do not quite meet.

“Our objective is to build the la-

Compact, portable, solid-state!

thyristor (SCR) analyzer

Checks SCR’s; TRIAC's; Breakdown Diodes; Gate Controlled
Switches! Completely portable and self-contained, the Mode! 240
provides fast, accurate simultaneous two meter read-out for
rapid analysis of SCR characteristics. Measures gate voltages
and currents for matching or sorting to firing circuit require-
ments. Also permits an accurate check of Peak Forward Voltage
and Current as well as Peak Reverse Voltage and Current to pre-
determine the proper SCR to use under various operating con-
ditions. Permits matching of SCR's to particular voltage and
current parameters; or sorting of SCR’'s into

matched pairs or threesto share work load evenly $] 4450
infull-waveorthreephaseapplications. Model 240 NET

D

Safe, fast, solid state!

fransistor analyzer

Provides accurate analysis of Power and Signal transistors—
requires no setup data! Fast, Dynamic ‘‘in-circuit’” Test puts
transistor into self-contained osciilator circuit for ‘‘go-no-go”’
check. Dynamic Test also lets you immediately identify NPN
and PNP transistor types, as well as lead connections. DC
Analysis is made ‘“‘out-of-circuit’’ by inserting transistor under
test into panel-mounted, universal ‘‘speed-test’” socket. Beta
Test position provides direct meter reading of DC
gain; Iceo and Icho Test positions read both col- 50
lector-to-emitter and collector-to-base leakage. $

Completely self-contained. Model 260 NET

=
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SECO ELECTRONICS CORP.

1205 South Clover Drive « Minneapolis, Minnesota 55420
« « » for more details circle 141 on postcard
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And she’ll be here soon. In a really exciting new
Yellow Pages advertising campaign. “Wear Out the
Yellow Pages Instead of Yourself.” That's the mes-
. sage you'll see on TV, hear over the radio, and read

in leading national magazines. How can this new
campaign work for you? Simple. It persuades buyers
to locate the things they want, fast, by checking the Yeilow
Pages first. If you're now in the Yellow Pages, you're bound
to gain. If you're not? Maybe you'd better call your Yellow
Pages man today. He's listed under “Advertising — Direc-
tory & Guide.” In the Yellow Pages, of course.

OCTOBER 1966 101



bor income of the shop to as nearly
the labor salaries paid as we can,
and we are close to reaching that
objective,” he says. “Fundamen-
tally, there are no more, perhaps
even fewer, customer problems on
color TV than on B/ W.

“In general, a requirement on
color TV is more careful checking
for color information in the re-
sponse area where you have hue
changes,” Mr. Carmichael notes.
“Another basic problem of the
booming market is cooking the scts
in. the shop. We find it requires a
half day minimum to be sure all
the bugs are out.

“We work closely with our manu-
facturer to keep our service men
informed of all the latest develop-
ments in clectronics. Since there is
no fundamental difference, other
than new equipment requirements
and a more careful shop technique
in servicing color, the problem of
shop efficiency is mostly one of
management.

Mr. Carmichael says, “A good
B/W TV technician with good
equipment, and some attention by
management to sceing that all the
necessary knowledge is available

to him, has no more problems serv-
icing color than B/W TV sets.

House Calls

Proper routing of calls before
service technicians move out for the
day is essential for an efficient op-
eration. To sec that calls are routed
properly, Mr. Carmichael is in the
shop every work day 15 minutes
before technicians’ work day begins.

Service calls are routed on a
mimeographed route sheet (Fig. 4)
punched at the top to go on the
route spindle. The two outside serv-
ice men are expected to makec a
minimum of 10 calls per day on in-
warranty and pay calls. Periodically
they phone in to see if there are
any nearby calls to make. If there
are, thesc are added to the route
sheet.

The service call charge is $9.50
for the first half-hour on color TV,
$7 per hour thereafter, and $7.50
on B/W TV and stereo for the first
half-hour, $7 thercafter—plus parts
when the set is out of warranty. A
triplicate service order (Fig. 5) is
written up on each call. This form
has been the most efficient one for
the purpose, Mr. Carmichael says.

right where you live.

can make you money in
market.

black-and-white or color.
And, as has happened to so

77

This man made an extra $6000 last
year rebuilding picture tubes.

You can make even more. Just this easy:

1. Realize there is an exploding demand for rebuilt picture tubes

2. Send for the free full-facts story on how Windsor equipment
That’s it. Windsor will show you how to rebuild any tube made —

your entire way of life — the way you'd like it. So don’t wait. Con-
tact us direct, or circle our number right now.

this lucrative, virtually untapped

many others, we may just change

WINDSOR ELECTRONICS, INC.
999 North Main Street
Glen Ellyn, lllincis 60137
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A Tlarge roll-down wall map cov-
cring Seattle and suburbs hangs
above the service shop desk. This
map is always referred to in laying
out the route run so that service
technicians don’t have to backtrack.

The service area is broken down
into three sections—the metropoli-
tan area and two outlying areas in
opposite directions. The areas are
roughly 25 miles long and 15 miles
wide. The routes are scheduled to
have a technician in each area twice
weekly. Technicians also take some
calls in the metropolitan area.

To cut down on callbacks, Mr.
Carmichael finds it advisable to
have all service calls referred di-
rectly to him rather than to the
shop. A telephone extension is
located on the sales floor so that
he can even take calls from there.

Since he takes all service calls
unless he is out of the building, this
centers the responsibility, and en-
ables him to get a description of the
problem—sometimes solving it right
on the telephone without sending a
man out. This system takes the
strain off the service shop and has
the merit of keeping management
in touch with the customers. And it
pleases the customers who like to
talk with an identifiable person, not
to an aponymous shop. And they
know the call will get attention.

With this system Mr. Carmichacl
is in a position where he can “train”
customers to phone in by 9 a.m. if
they wish to cancel a service call—
cutting down the cases of finding no
one at home.

Mr. Carmichael does not believe
in service contracts, particularly
on color TV sets. He feels too much
paper work is involved to make it
profitable, and customers would
have to pay at least $50 yearly to
make the contract worthwhile.
“Customers can buy a lot of service
for that!” he emphasizes.

“The future in all metropolitan
arcas is in color TV,” Mr. Car-
michael concludes. “The only B/W
sets we're sclling are portables. In
Scattle, we now have five stations
broadcasting in color.

“Qur total operation is geared to
reaching the total color market.
We’re spending plenty of money
now to reach that market because
now is the best time to make cus-
tomers for the future. Both our sales
and our service are completely

| geared to color,” he says. W
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Are you a watch watcher?

If not, you should be.

After all, your time is what you're selling. So when
it runs short, you feel it first in the pocketbook.

That's where Amphenol comes in. Our test equip-
ment can’t put more hours in your day, but it can help
you handle more jobs every working hour—in the
home or in the shop.

Take our Color Commander, for example. It cuts
color alignment time by 40%. Here’s how:

1. An exclusive three-color bar test pattern means
you don’t have to waste time counting unneces-
sary color bars. You check only the three bars re-
quired for color alignment.

2. Squares, not rectangles, give instant vertical and
horizontal linearity adjustments.

3. Another Amphenol exclusive: A single dot pro-
vides fast static convergence. You don’t have to
guess which is the center dot.

4. Single cross bar centers the raster quickly, conve-
niently.

These are the kinds of time-saving features you can
expect from Amphenol’s exciting line of test equipment
—including the revolutionary CRT Commander and the
hand-held Signal Commander.
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If your time is important, you're ready for Amphenol.

For & brochure on the complete Amphenol line, call
your Amphenol distributor. Or write to Amphenol, Box
134, Broadview, Illinois 60653.

BE ON THE LOOKQUT ... for an exciting addition
to the Amphenol line.

Completely solid state, the Amphenol Color Commander
is available with battery power or built-in 117 VAC. Only 3'/2 Ibs,
it has RF and video output plus easy-to-use gun killers.

AMPHENOL

. . . for more details circle 105 on postcard
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You earn your FCC
First Class License

NuMPER

P1-2b 4102

m@m_!mmwm A @!’dﬂ_l@@ﬂ‘
FIRST CLASS

(Genaral Rsglotstephons Certificats)

%ﬁ///r’/%/ PIRRRE YRD BULLOCK

8 4 LCONSD mDIO OPLRATOR, AUTHONILD, SUBJLCT T ANY S T FACHENT PLACEO WERCOM. 1O OPERATE THE CLASSIS OF
5 VA oRDtRS, RATS.

ULATIONS OF THE FEDERAL

Géoral Lavrmomanciasins (momeisein,

e 7. x/»/.l-”* 1

LA A

NOT VALID UNTIL SIGNED

or your money back

THERE’S A WORLD OF OPPORTUNITY
FOR THE MAN WITH AN FCC LICENSE

All it takes is a few spare hours a week and NR{'s FCC License
Course to open the way to increased opportunities in Commu-
nications. With an FCC License, you're ready to operate, serv-
ice and install transmitting equipment used in aviation, broad-
casting, marine, mobile and Citizens-Band communications.

What does it take? Men with absolutely no training or experi-
ence in Electronics complete the course in 10 months. A Tech-
nician or man with some background can easily cut that time
in half. And because NRI has a greater enroliment than any
other school! of its type, training costs you less than compara-
ble courses offered by other schools. Further, YOU MUST PASS
your FCC exams or NRI refunds your tuition in full.

Get full details about NRI FCC License Course plus other
home-study plans offered by NRI, oldest and largest school
of its kind. Mail coupon. No obligation. No salesman will call.

NATIONAL RADIO INSTI- Avai
h vailable Under NEW
TUTE, Washington, D.C. Gl BILL. if you served since

MA". for FREE CATALOG January 31, 1955, or are in

service, check Gl line in coupon. |

NATIONAL RADIO INSTITUTE
Electronics Division

Washington, D. C. 20016 14-106

Please send me complete information on FCC License Tralning
and other NRIl courses, as checked below. (No salesman will call.)
[ Fee License (] radio-TV Servicing

D Complete Communications D Industrial Electronics

D Electronics for Automation
D Basic Electronics

D Math for Electronics

D Check for facts on new Gi Bill.

D Aviation Communications

D Mobile Communicatlons

Name Age
PLEASE PRINT
Address
) Zip
City State Code

|
|
i
i
|
i
[
|
i
|
| D Marine Communications
i
|
i
i
i
|
i
|
i
|

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

o
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SEMICONDUCTORS...

continued from page 66

Although the collector current shown in Fig. 7 has
remained nearly the same as that in Fig. 6, the collector-
to-emitter voltage has become smaller. This is despite
the fact that the dc collector-to-emitter voltage is larger
at the Q point in Fig. 7 than in Fig. 6.

Determining A Transistor's Base Voltage

When the voltage source (Vec) in Fig. 2 is varied
so that the collector-to-emitter voltage (Vce) remains
constant during changes of collector current (Ic), a
graph can be made to show the relationship between
the base current (Iz) and the base-to-emitter voltage
(Vsr). The graph in Fig. 8 shows this relationship
in the NPN transistor when the collector-to-emitter
voltage is held at 2v. We can see from the graph that
this relationship changes with temperature. We will
deal with the transistor’s characteristics at room tem-
perature (25°C).

Since we know the base-to-emitter voltage and the
corresponding base current, we can calculate the tran-
sistor’s effective base-to-emitter resistance (r») for
cach point along the curve.

Vae
(rb —E I
B
This resistance ranges from 230K at 0.23v and 75K
at 0.3 to 11 24K at 0.7v.

From the graph we can see that the transistor’s
effective base-to-cmitter resistance (rp) changes with
the base-to-emitter voltage as well as with temperature.

When the base is conducting 22.5ua this transistor
has an effective base-to-emitter resistance (ry) of about
22K with a drop of about 0.5v. We can see from the
curve that at 17.5ua the drop is 0.46v while at 27.54a
it is 0.53v. When the dc base current is 22.5ua, a
10ua basc current signal corresponds to a 0.07v base-
to-emitter voltage input signal. When the transistor
has the same load line as shown in Fig. 6, this signal
varies the collector-to-emitter output voltage from 1.0v
to 2.8v. With this information we can calculate the
voltage gain (Ay) of the circuit.

VCE = 1.8v —
A=y, = oo — 29
sol
50-
&40,
s
3
S 301
]
2 20
10-
0 02 04 06

BASE -TO-EMITTER VOLTAGE

Fig. 8—There is a varying relationship between base current and base
bias.
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Listen!

Jensen rear-seat/deck speaker kits
sound great—sell easy!

Jensen rear-seat and rear-deck
speaker kits will let you grab a
bigger share of the 10 million
car market.

Jensen performance extras like
whizzer cones, heavy duty mag-
nets and oversize air-gap clear-
ances, plus solid domes and dust
drain holes help reduce call backs.

Installation—it’s a cinch! New
solderless universal connectors in-
stall faster and easier than any
other kit, fit all car makes, too.
Each kit includes speaker, grille,
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Kits are available in display packs,
shown here, or inditvidually boxed.
Deluxe grille and horness kits also
come in see-through display packs.

-
Jensen

cable, fader control with anodized
aluminum escutcheon mounting
bracket, mounting hardware and
simple instructions.

Nine models in Deluxe and
Standard kits are attractively
displayed on rugged plastic see-
through packs to help you earn
more profits. Ask your Jensen
representative about them. Or
write Jensen Manufacturing Di-
vision, The Muter Company,
6601 S. Laramie Ave., Chicago,
Hlinois 60638

. . . for more details circle 123 on postcard
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Compare!...Kit Or Assembled,
Heathkit™ Test Instruments
Are Your Best Buy

New! DC —8 MHz,
Triggered-Sweep,
Professional

Oscilloscope

A high-stability 5 scope
for the serious experimenter,
critical TV technician, and
design engineer. Features
3% calibration on sweep
rate (0.5 sec/cm — 0.02
usec/cm) and vertical at-
tenuation (0.05—20 v /cm).
Kit10-14. ... ... $299.00
Wired IOW-14. . $399.00
Wired IOW-14S (with
P-7 phosphor) .. . $410.00

Wide-Band 5"’
Oscilloscope

A versatile scope for TV servicing
and lab use. Features 10 Hz to
500 kHz sweep...plus two adjust-
able “preset” positions for often
used sweep rates — an immeasur-
able aid in servicing.

Kit10-12............... $79.95

Extended Range

RF Signal Generator

2% tuning accuracy makes this 100
kHz to 220 MHz RF signal generator
one of the most widely chosen and imi-
tated generators on the market. Qutputs
are RF, AF, & 400 Hz modulated RF.

KitlG-102..... ............. $27.95
Wired IGW-102............. $54.95

Switch-Select

AF Generator

Produces sine waves of less
than 0.1% Distortion. Virtually
perfect sine wave waveform 20
to 20,000 Hz. Total range— 10
Hz to 100 kHz. Output level
accurately metered to within
5% makes this a valuable test
instrument.
Kit1G-72...........%41.95
Wired iGW-72......564.95

P —— e e @;ﬁg:—zmxx’rﬂxzw
| HEATH COMPANY, Dept. 24-10

| Benton Harbor, Mich. 43022
| 7 Please send my free 1967 Heathkit Catalog. I."a
| [7 Enclosed is $ , plus postage. ’

|
|
|
|
I Please send model(s) a I
| Name i |
I Add (Please Print) |
ress
| I
| City State Zip |
| Prices & Specifications subject to change without notice. TE-152 |
o e o s e e 7 o 7 e o ST S A o o o e o o S S o o S 4
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Fig. 9—The transistor is biased RL
by a base resistor. RB

Calculating Bias Circuits

The base resistor (Rg) shown in Fig. 9 is used to
bias the transistor. The circuit requires a resistor (Rz)
that will permit a 22.5xa base current (Ig) to pass
through it from a 6v voltage source (Vcc). Since the
base is to have a 0.5v forward bias, a 5.5v drop must
be developed across the base resistor.

(IsRe = Veec — Vee.
6.0v — 0.5
Rp = “35m 267K.)

A previous article indicated that the transistor’s
base could be biased more stabily with a voltage divider
(Fig. 10). An infinite combination of values can be
used for resistors Reg and R; that make up the voltage
divider. If R; is too large however, the current flowing
through Rg will be primarily dependent on the base
current (Iz) and the circuit will be less stable, but if
R; is too small it will short the incoming signal and
reduce the gain.

If we let Ry = 35K, it must conduct 14.3ua to
develop a 0.5v base-to-emitter voltage.

Vse 0.5v
(h=—g, T35x

The current flowing through the base resistor (Rp)
consists of the base current (Iz) plus the current (I1)
that flows through the other resistor in the voltage
divider (Ry). Since there is to be a 0.5v base-to-emitter
voltage, a 5.5v drop must be developed across the base
resistor.

[(Is 4 11) Rg = Vec — VaE.
Ry — 6.0v—0.5v _ 5.5v
BT 25ua+ 143ua ~ 36.8pa

= 150K.]

Transistor Standardization
At our present level of technology few transistors

Re Ru Re
§ " :——L-Vcc —
&y T i

Ri R|

" Ce
T

REe

Fig. 10—Better stabilization is ob-

tained with a voltage divider. Fig. 11—A negative fee'd'back
circuit is used for additional

stabilization.
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You can choose from 94 great gifts, if you’re “Mister
Right”—the independent service dealer who carries
Sylvania tubes.

Nobody but Sylvania makes this offer. And the “rules”
are a snap!

You get Sylvania Means Business (SMB)-Mister Right
dealer certificates from your participating distributor.
One certificate for every $12.50 worth of Sylvania receiv-
ing tubes you buy. And one for every picture tube—SILVER
SCREEN 859, color bright 85™ or COLOR SCREEN 85.

The more certificates you earn, the more gifts you can
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choose from. Check the selection with your Sylvania dis-
tributor. He’ll give you an order form for prizes, too.
So start stocking up now—for prizes and for profits.
Sylvania Means Business.
Sylvania Electronic Tube Division, Electronic Com-
ponents Group, Seneca Falls, New York 13148.

SYLVANLA

SUBSIDIARY OF r I&| I :

GENERAL TELEPHONE & ELECTRONICS
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ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to help build your income immediately!

COLOR TV Add Color TV Servic-

ing to your skills with this up-to-
the-minute home training course
and take advantage of the growing
profit potential in this area! Train
under the direction of RCA...ex-
perts in Color TV.

AUTOMATION ELECTRONICS

Trains you for the many applica-
tions of automation electronics in
industry and government including
Photoelectronics, Digital Computer
Techniques, Synchros and Servo-

TRANS'STURS You get the nec-

essary background for semiconduc-
tor technology including character-
istics of tunnel diodes, rectifiers
and other solid state devices. Tran-
sistor trainer also available.

i

MOBILE COMMUNICATIONS

Trains you to service and main-
tain 2-way radio communications
on land, sea, and air! Gives you
the technical foundation for space
communications!

mechanisms, Automatic Control
Systems, and many more!

Take advantage of RCA’s Liberal Tuition Plan. You only pay for
lessons you order; and have no long-term obligations. Licensed by
New York State Education Department. Approved for Veterans.

RCAINSTITUTES,INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York, N.Y. 10014

The Most Trusted Name in Electronics

®
S = = SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION B W &=
RCA INSTITUTES, INC. Home Study School, Dept. ET-06
350 West Fourth Street, N. Y., N. Y. 10014
Without obligation, rush me free information on the following RCA Home Train-
ing Course: COLOR TV TRANSISTORS MOBILE COMMUNICATIONS
AUTOMATION ELECTRONICS

Name, Age

Address

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage. No customs, No delay. Send coupon to: RCA Victor Company, Ltd.,
5581 Royalmount Ave., Montreal 9, Quebec.
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with the same code number have exactly the same
characteristics. Manufacturers cannot afford to design
each circuit manufactured to match the transistor used.
Instead they sacrifice gain for the economy of being
able to exchange transistors. This is done by using
negative feedback circuits. A typical negative feedback
circuit is shown in Fig. 11. If a transistor conducts a
higher than average dc emitter current for a given base
bias, the additional voltage drop across the emitter
resistor (Rg) has the effect of reducing the base’s
forward bias which in turn reduces the emitter current.
The ac signal in the emitter is not affected by this
resistor but is shorted to ground by a capacitor (Cg).

Other circuits use the outputs of later stages as a
negative feedback signal source for transistor stabiliza-
tion. If a transistor has more gain than expected, it
develops more negative feedback and its efficiency is
lowered. If a transistor has less gain than expected
it develops less negative feedback and operates at a
higher efficiency. In this manner transistors with vari-
ous characteristics can be used interchangeably in the
same circuit.

The next article will deal with the frequency re-
sponse of transistors and will describe the operation of
some practical transistor circuits. M

| NEWS OF THE INDUSTRY

New Color

CRT Tube .
A “Perma-Chrome,” 25in. rectangular color CRT is

being introduced by RCA. It will reportedly permit opti-
mum color reception almost immediately after the set
is switched on — reducing set-up time by technicians
and providing the customer more satisfying set perform-
ance. The tube contains a temperature-compensated shad-
owmask assembly which overcomes the problem of expan-
sion that has previously limited performance during the
period in which the tube was warming up. An appreciable
saving in servicing time can, therefore, be realized since
technicians can completely and reliably adjust the tube
to optimum performance within minutes after the set
is switched on.

For the TV viewer the tube means truer color-viewing
regardless of viewing habits — whether the set operates
for a half-hour or a half day, the report said.

Japan’s Profits Improve

Japan’s major corporations have reversed a prolonged
earnings decline and profits are increasing substantially
according to The Fuji Bank, Ltd.

The continued decline of private equipment invest-
ment has made government fiscal policy and exports the
most important current elements in Japan’s recovery.

The outlook for telecommunications apparatus and
electronic appliances centering on computers is favor-
able, but heavy and household electrical appliance makers
need to promote exports and stimulate new demand for
luxury items like color TV and room air conditioners.
Fiscal 1965 production in this category reached $4.68
billion, a decline of three percent from the previous year.

ELECTRONIC TECHNICIAN



Ay FLESTRICAL INSTRUMENT CO
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.. Large 9" Display
. Ultra Stable Circuitry

. High Input Impedance
DC—11 megohms
AC—10 megohms, 11pf
. AC Measurements Up To 200mc
. High Accuracy
DCV, ACV— +3%FS
Ohms, Capacity— +3% ARC
.. Lightweight—15 Ibs.
. Fully Field Tested
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HIGHLIGHT FEATURES

.. . Measurement Ranges
DC Voltage—0-1500v
DC Current—0-1500ma
AC Voltage (RMS)—0-1500v
AC Voltage (P-P)—0-1500v
Decibels—-10db to +-66db
Resistance—0.2 ohm to 1000 meg.
Capacity—50pf to 2000Mfd
Inductance—obtainable mathematically

from scale readings

Price $184.50

THE HICKOK ELECTRICAL INSTRUMENT CO. .
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10523 Dupont Avenue « Cleveland, Ohio 44108
. « » for more details circle 121 on postcard
109




FREE

NEW 514-PAGE
1967 ALLIED CATALOG

i)
kn"yht-klt

CATALOO

# 1O
S ED BAD

Back
T L L ]

Saciafartion =

TOP SAVINGS ON THE
BEST IN ELECTRONICS
FOR EVERYONE

Shop by mail and save at Allied, the world’s largest
electronics headquarters. Hundreds of money-saving
values including fun-to-build Knight-Kits® and many
specials available only from Allied.

SAVE MOST ON:
Famous Knight-Kits e Stereo Hi-Fi ¢ Tape Recorders &
Tape ¢ CB 2-way Radios ¢ Walkie-Talkies « FM-AM Radios
e Short Wave & Ham Gear ¢ Portable TV's & Phonos
Intercoms & P.A. ¢ Automotive Electronics ¢ Test Instru-
ments ¢ TV Antennas & Tubes ¢ Power Tools ¢ Hardware
e Tubes e Transistors ¢ Parts ¢ Batteries ¢ Books

NO MONEY DOWN! 24 MONTHS TO PAY!

Enjoy what you want now, while you take up to 24 months to pay with
an Allied Credit Fund account.

Rush coupon for your big new 1967

m Allied Catalog . . . NOW!

ALLIED RADIO, Dept. 28-K
P.O. Box 4398, Chicago, lll. 60680

[J Send FREE 1967 Allied Catalog

Name

PLEASE PRINT
Address -
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' NEWS OF THE INDUSTRY

New Technicians Needed

When announcing their plans to merge with DeVry
Technical Institute, Bell & Howell President Peter S.
Peterson predicted that America’s industrial economy will
require more than one million new technicians in the next
decade to fill its manpower needs. He noted that, according
to a U.S. Dept. of Labor study, America’s demand for
technicians is expected to increase by more than 75%
by 1975 and that at the present training rate there will
would be a shortage of 350,000 technicians by that year,

The institute was founded in Chicago in 1931 and
trains technicians in industrial electronics, nuclear in-
strumentation, communications electronics, computer tech-
nology, electronics engineering technology, and related
fields. From a total of 31 students in 1931, it has grown
rapidly until today there are over 3000 students in its
resident training center in Chicago and 400 in Toronto.
There are over 17,000 students in the extension programs
throughout the United States and Canada and the in-
stitute has pioneered in using audio-visual teaching tech-
niques in the home.

Completion of the proposed transaction is subject to
formal ratification by Bell & Howell’s board of directors,
shareowners of De Vry Technical Institute and a favorable
ruling by the Internal Revenue Service.

The plan involves the acquisition of all the institute’s
assets in exchange for an undisclosed number of Bell &
Howell common shares.

The institute will function as a wholly owned sub-
sidiary with its present management and staff of over
600 people.

Mallory Distributor
Products Moves

The Mallory Distributor Products div. of P.R.
Maliory & Co. is being relocated in a new 50,000 sq-ft
facility at the company’s Indianapolis, Ind., headquarters
site.

The plant, 50 percent larger than the previous fa-
cility, provides space for new automated order assembly
equipment, enlarged warehousing areas and a modern
data processing center. The new automated equipment
and order assembly procedures will enable the division
to reduce the handling of materials by some 90 percent.
An inventory of more than 14,000 items will be assembled
from warehouse stock on a new 600-foot fong conveyor
belt system and processed for air, railroad or truck ship-
ments throughout the U.S.

Allen Organ Settles Suit

Allen Organ Co., Macungie, Pa. has reached an out-
of-court settlement with Rodgers Organ Co. in a patent
infringement suit filed June 1964, by Allen Organ Co.

The suit involved the use of certain tonal circuits
which were specially related to the production of tran-
sient speech effects — an essential part of organ sound.

The settlement includes granting a license and royalty
arrangement to Rodgers Organ Co. which gives the com-
pany permission to use the patented process, and dismissal
of the suit by the Allen Organ Co.
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Neveraska
lightweight rotor todo

a heweight’s job.

Selling your customer a lightweight rotor when
he has a large antenna array just doesn’'t make
sense. Especially since you can offer him an
alternative: the heavy-duty “Bell Series” rotor,

from CDE.
Available in both automatic and manual forms,

this rotor is designed specifically for large,
heavy antenna arrays. .. designed specifically for

unmatched fringe-area reception. .. designed
to give your customers the finest color TV reception
possible. In fact, thisis the only
heavy-duty rotor available.
We call it the Bell Series because of its
completely weatherproof, die-cast aluminum
housing. You'll call it rugged because it has 4 to
5 times the stalling and braking torque of any other
rotor! This means any antenna will turn, even
under the most adverse weather conditions. ..
and that your customers will get terrific color or
black and white reception despite high winds
or heavy icing. Great FM reception too!

The Bell Series rotor: one-of-a-kind built for

one-of-a-kind performance!

CORNELL-
CDg DUBILIER

Don’t Forget To Ask Them: WHAT ELSE NEEDS FIXING?
. . . for more details circle 114 on postcard
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only picture tube analyzer
that tests all color tubes
as they should be tested!

(THE WAY TUBE MANUFACTURERS DO)

NEW LECTROTECH CRT-100
PICTURE TUBE ANALYZER

FOR COLOR AND BLACK AND WHITE

Does everything . . . you would need all three units of
the leading competitive brands to equal the perform-
ance of the Lectrotech CRT-100. No other brand has all
the features .. .

(T

Line voltage adjustment (to insure all tube voltages are
correct regardless of line voltage).

Critical Grid-to-Cathode Leakage is read on sensitive
meter for greatest accuracy.

ILeakages in all other elements are indicated on neon
amp.

Tests all black and white and all color tubes for leakage,
shorts and emissions.

Tests each color gun separately.

Tests each color gun to a standard set of test condi-
tions. With variable G-2 voltage, each grid is normalized
to a reference cut-off voltage. This method is used by
tube manufacturers and simulates tube performance in
color receiver.

Rejuvenates and removes shorts on both color and black
and white tubes for increased brightness.

Life expectancy test, predicts remaining useful life of
both color and black and white picture tubes.
Continuously variable G-2 voltage for all tubes, present
and future, including new 15 inch color tubes.
Complete plug-in cables for easy replacement.
Complete self-contained black and white socket assem-
bly. No adapters to lose or cables to break.

Including Pilot Light.
Only 8959 net

ONE YEAR WARRANTY
See your distributor or write DEPT. ET-10

LECTROTECH,INC.
1221 Devon Ave,, Chicago, litinois 680626

. . . for more details circle 128 on postcard
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' NEWS OF THE INDUSTR

Advances in
Subscription Tv

In response to a request issued by the Federal Com-
munications Commission in March, Zenith Radio Corp.
has filed additional technical data on its subscription
TV system. The document gives full details on its Phone-
vision system and describes a new decoder engineered
to decode color and B/ W subscription telecasts.

The subscription decoder contains a TV tuner that
can accommodate any UHF/VHF channel. It is installed
by shifting the subscriber’s antenna connection from re-
ceiver to decoder and then attaching the decoder output
wires to the TV set’s antenna terminals.

The new decoder operates with a credit billing system,
a method that has proved successful in Hartford, Conn.
Instead of printing program purchase charges on a tape,
however, the decoder records them on a “subscription
ticket” which identifies the subscriber, records purchases
for subsequent billing and assists in the decoding process.
When the subscriber wishes to watch a program, he
turns his set to the proper channel and the decoder
to the proper program code -— as shown in a special
program guide. By inserting the ticket in the decoder,
the decoder is functionally connected to the TV receiver
and a series of pins are driven through the ticket in a
pattern dictated by the program’s code number. The
sound and picture are then unscrambled for the program.

The ticket can be left in the decoder for the entire
period it is valid or may be removed at any time to
prevent the decoder’s use.

Shortly before the end of the validity period, the
subscriber receives his next ticket with a self-addressed
envelope for returning the used ticket to the subscription-
TV company. The returned ticket is processed through
a computer, which provides a bill to be mailed to the
subscriber.

A highly automated billing system can accommodate
a high volume of business and can be used by several
small operations for maximum utilization of the equip-
ment.

The document indicates that the system accepts both
color and B/W signals in the present channel bandwidth
without any loss in quality.

Research Grant in
American Music

An American music research grant, believed to be
the first ever set up by an electro-acoustic firm, is
announced by Electro-Voice. Preliminary research has
proved that we have a tremendous heritage of American
music lying dormant in libraries across America, the
announcement said. This legacy of fine music, adaptable
to the organ, should be ferreted out, compiled, edited,
and made available for the listening enjoyment and use
of all Americans, the announcement urged.

The first grant has been made to Jon Spong, a young
artist who, until recently, was a member of the faculty
at Drake University’s College of Fine Arts. He has
conducted considerable research in many libraries across
the country, including the Library of Congress, and has
found a wealth of virtually unknown American music,
according to the announcement.

ELECTRONIC TECHNICIAN



The
ron Gurtain

If you owned a radio set behind the Iron
Curtain, what sort of programs would you
hear?

From Communist sources, endless propa-
ganda. Newscasts that twist—or suppress—
the truth about home conditions and the
world outside. Commentaries and criticism
that are really just ‘“commercials’ for a sin-
gle product—Communism.

Fortunately, however, the Iron Curtain
isn’t soundproof.

Try as they will, the Communists can’t
keep out the voice of Radio Free Europe.
Nor can they prevent us hearing what they
themselves tell—and don’t tell—to their
captive peoples.

Radio Free Europe speaks daily, in their
own languages, to millions of listeners in
Poland, Czechoslovakia, Bulgaria, Hungary
and Romania. But—first—it monitors all
the radio stations in these five satellite coun-
tries, and studies all their magazines and

Radio Free Europe, Box 1964, Mt.vernon,N.Y. {Z¢}

['00L.

newspapers. It analyzes what they give out
as news, and notes the lies, distortions
and omissions.

Thesearethenexposed — withtremendous
impact—in RFE’s own newscasts.

Radio Free Europe lets its audience know
what is really happening in their enslaved
countries—and right in their home towns.
It answers Communist accusations. Spot-
lights rifts and failures. Reminds these 80
million captive people that they still have
friends. And suggests some ways in which
they themselves can help to regain their lost
personal freedom.

Radio Free Europe is a private American
enterprise, supported by voluntary subscrip-
tions. To combat Communism by getting
the truth through the Iron Curtain, many
businesses and corporations contribute to
RFE’s funds. If your company is not among
them, won’t you mail your check (which is
tax deductible) to:

é\s\ma %

%’ac 3;«*‘6’

Published as a public service in cooperation with The Advertising Council.
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QUIETROLE

huilt its reputation
. With black & =
white TV |
ANI] is

further with
color TV!

o Lubricates as it cleans
Non-inflammable , -
Non-conductive . Nun corrosnve

Nearly 20 years of acknowledged superiority
Easy spray or dropper application

Harmiess to plastics & metal — zero effects on
capacity & resistance — “‘for color &

black & white™".

Quietrole is recognized by manufacturers and
servicemen alike as the leading lubricant/
cleaner for noisy controls in radios and TV
alike. Mark-Il for tuners ... Spray-Pack for con-
trols and switches ... Silitron for general use.

At Your Dlstnbutor . Ask for Quietrole by Name.
% manufactured by

: QUIETROLE co.

3 Spartanburg, South Carolina

. for more details circle 138 on postcard

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS' Fantas-
tic Value Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi's, and thousands
of other Electronic Values. Credit plan
available.

NAME
ADDRESS
CitY STATE

ZIP

If you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.

. for more details circle 134 on postcard
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Radio Corp. of America
RCA Electronic Components &

new color generator
with vectorscope

ONE YEAR
WARRANTY

LECTROTECH V?

A complete color generator with 4 major ex-
clusives for faster, more accurate servicing
of color TV. Exclusive Color Vectorscope ac-
curately measures color demodulation to
check R-Y and B-Y plus all ten color bars
for color phase angles and amplitude. Self-
calibrating—adjust timing circuit without
use of external test equipment. Solid state
reliability. Produces all patterns. RF at chan-
nels 3, 4 or 5. Red-Blue-Green gun killer.
All cncuuts voltage regulfated to 5[]
operate under wide voltage ]89
ranges.

1221 W. Devon Ave., Chicago, Illinois 60626

. See your distributor or write Dept. ET 10
‘ ‘ LECTROTECH, INC.
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EFFICIENT!
SAFE!
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S & A Electronics, Inc. ... 84
1 I
Seco Electronics ... ... 88, 100 \ & InSIde or OUi‘Slde
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’ Wire Up to 1/2” in Diameter
Sprague Products Co. . 23
. ﬂ UP TO e Telephone wire
Standard Kollsman Industries, Inc. ... 83 34" e Intercom wire
Sylvania Electric Products, Inc. .......... 71, 107 No. T-18 ® Bell wire .
e Thermostat wire
Triplett Electrical Instrument Co, ... 32 U1P In e Radiant heating wire
. oo Th as Va e Hi-Fi, Radio & TV wires
vrner Co., The No. T-25 Tapered striking edge
UNIVAC, Div. of Sperry Rand Corp. ...... 76 v gets into close corners!
. 1P10 Available in: )
Weller Electric Corp. ... 26 V2 Brown, Ivory, Beige,
Windsor Electronics, In¢. ..o 102 No. T-75 Monel, Bronze, Natural
Winegard Co. ... 35-38 :
Zenith Sales Corp 95 99 "1 JUNIUS STREET -~ BROGKLYN 12, . Y.
o N K e T 0 ;
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I you think

all replacement tubes are alike,
you Ve got a4 surprise coming




RCA’s COLOR TV FASTCHECK #5

Keep it cool...and avoid burnout!

The *Horizontal Output Tube in a color set Don’t pull the horizontal-oscillator tube with power applied to the set.
has to work hard...and efficiently.
Abnormal circuit conditions can send its
plate dissipation far beyond the allowable

limit and permanently damage the tube.

Don’t apply power to a “‘warm’’ set if the oscillator tube is cold. Wait a few
minutes, or heat the oscillator tube in a tube tester.

Don’t risk H.O.T. damage by shorting out overload devices.

Don’t disconnect the H.O.T. plate cap to kill high voltage. Use the method
recommended by the set manufacturer.

The most likely source of damage is failure
or removal of grid circuit drive for even

10 to 20 seconds. When servicing horizontal Don’t replace an H.O.T. without adjusting the horizontal-efficiency coil for
oscillator and deflection circuits, therefore, correct cathode current.

observe these "‘don'ts.”

($;] > W N

Observing these precautions will help you to obtain maximum efficiency and
longer life from the horizontal output tube. This is the latest in RCA's continuing
series of color TV service hints. You will find your RCA tube distributor your best
source for quality RCA receiving tubes for color TV, black and white TV, Radio
and hi-fi. To help keep your customers happy, and avoid callbacks, always replace
with RCA receiving tubes.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics

®



