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A Selling Center for

Video Accessories

with the built-in acceptance of TV's leading name
for Quality Home Entertainment Products
Now Zenith brings
you a carefully selected
assortment of the
fastest-moving video
cassette recorder accessories, each individually
packaged and labeled
to sell on sight from
this 54" x 36" floor
display.
Prominently displayed are such accessories as dust covers,
video tape ID kits, cassette storage modules,
signal splitters, attenuators, terminators, A B
switches, "F," mini, and
other types of plugs
and jacks in virtually

Clideo)

any combination ...
plus cables in a wide
variety of lengths, each
with gold-electroplated
connectors.
All this with the
built-in acceptance of
the electronics industry's leading name for

home entertainment
products!
Call your Zenith
distributor now for his
Christmas '84 promotion program so you
can strike -it-rich with
the one line of video
cassette accessories as
strong as its name.

rewirm
The quality goes in before the name goes one

Zenith Service, Parts & Accessories,
Seymour Avenue, Franklin Park, Illinois 60131
A Division of Zenith Electronics Corporation
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Operation and servicing of cordless telephones
By Paul Yost
With the recent deregulation of the telephone industry and the
rapid flood of telephones into the marketplace, telephone servicing information has not been readily available. In the first of
a 2 -part series, Yost explains how the base stations of these increasingly popular cordless telephones work and how to service
them.

38
Cordless telephones allow
users to roam up to 1000
feet from the telephone base,
unfettered by a cord. That
physical freedom is bought at
the cost of introducing the
complexity of an FM link
between the base station and
handset. The article,
"Operation and Servicing of
Cordless Telephones", Part 1
(page 18) explains how these
phones work and how to fix
them. (Photograph and line
drawing for composite art on
the cover are presented
through the courtesy of
Uniden Corporation.)

Build this digitally controlled precision timer
By Al Gordon
A simple and fun project, this timer provides timing accuracies
of better than a small fraction of a second over many hours.
Complete construction instructions, illustrations, parts list and
available parts sources are all included.

What do you know about components? Neons,
lasers and LEDs
By Sam Wilson
Continuing his examination of components, Wilson compares
the operation of neon lamps with that of lasers and LEDs.

44 Typical problems with RCA CTC97
By Homer Davidson
Effective TV troubleshooting requires a knowledge of any
unusual circuits, plus a list of the common component failures.
Davidson examines these items for the RCA CTC97 chassis.

54 Clearing up a snowy TVRO picture
By Tom Moore
Finding the specific component causing a snowy picture is the
key to solving problems with satellite receiver systems. This
article gives some tips to help you isolate where the problem
lies.

58 Test your electronics knowledge
By Sam Wilson
Do you feel overwhelmed by all the new technology today? This
month's quiz reviews some basic electronics theory which
relates to the new technology. Try your hand to see how much
you already understand.
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Part

2

of "Operation and Servicing of Cordless Telephones"

It details
the circuitry that causes the phones to ring, dial and operate
at distances up to 1000 feet from the base unit. Tips for servicing the handset are also discussed.
will focus on the handset portion of these phones.
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Editorial

Telephone magic
I have a wonderful instrument on my desk. I pick
it up, push a few buttons, and I'm in contact with
almost anyone, anywhere in the world. It's called a
telephone.
But wait a minute. If I disconnect my telephone
from the modular plug on the floor, it doesn't work
at all, which points out a truth that we frequently
fail to think about. Although the telephone, an
evolutionary relative of Alexander Graham Bell's invention, is indeed a technological marvel, it's not the
telephone itself but the telephone system that allows
me to be in contact with the world.
As with so many other phenomena, both natural
and man-made occurrences, most of what actually
makes the telephone work lies hidden from sight.
More than half of an iceberg, they say, lies underwater. The root system of a tree extends farther
under ground than the limbs do above it. A modern
building is supported, not by its gleaming marble
facade, but by the network of steel girders hidden
from sight.
So it is with the telephone. When you make a
phone call, the tones or pulses you generate do
nothing until they reach the telephone company exchange, where they are converted to switch positions. It's what happens once the call gets beyond
the telephone exchange that is truly a marvel. Of
course, if it's just a local call, it will probably just
travel over another set of wires to your neighbor.

5198711111118

But if it's a long-distance call, that's when the
magic truly begins. The call will probably be
multiplexed; that is, it will be grouped together with
many other telephone signals into a single, complex,
broadband signal. Then that signal might be
transmitted via wires, microwaves, optical fibers or
satellite. And depending on how the call is routed, it
might be multiplexed as part of one group for part of
its distance, then demultiplexed and made part of
another group for another part of its journey.
All of this happens apparently instantaneously,
and the person you speak with sounds just like a
next-door neighbor. Now that's magic.
Modern cordless telephones add to the magic.
Now it's even possible to communicate over a
distance of up to 1000 feet between the handset and
the base, without a cord, via FM. And for the most
part, the size of the unit is similar to a standard
phone, and, to the caller, the unit operates just like a
standard phone. If you're interested in having a
look behind the scenes to see how these new cordless
types work and how to fix 'em, turn to page 18 in
this issue.
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More quality
accessories for
more DMMs
than anyone else
in the world.

-

Fluke has over thirty ways to expand
the horizons of your DMM
even if your
existing DMM is made by someone else.
Take our new, low-priced 80i-400 current clamp, for example. It's one of five
different accessories offered by Fluke to
let you take safer, more accurate current
measurements in high energy circuits.
Or consider our universal temperature

accessories. They convert your DMM
into a thermometer for air, surface, and
non -corrosive liquid temperature
measurements.
Fluke also offers a variety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.
It's the largest selection of DMM
accessories available in the world.
So why spend a lot of money on new
equipment, when all you may really need
are new accessories.
To get the whole story, ask for a copy
of our complete DMM accessories booklet. It's yours for free by contacting your
local Fluke Distributor, or by calling toll free

1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

IN THE U.S. AND NON -

EUROPEAN COUNTRIES:

IN EUROPE:

John Fluke Mfg. Co., Inc.
P.O. Box C9090, M/S 250C

Fluke (Holland) B.Y.

Everett, WA 98206
(206) 356-5400, Tlx: 152662

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
(013) 673973. Tlx: 52237

FLUKE
Copyright

©1984.

John Fluke Mfg. Co.. Inc. All rights reserved. Ad No. 4703-8020.

For technical data circle number (5)

Marriage
of computer and
audio technology
Floppy audio disk
A home digital audio recording
and playback system that stores
music in digital form on a Floppy
Audio Disk has been introduced by
CompuSonics, a new professional
and consumer electronics manufacturer and marketer.
The DSP-1000 allows consumers
to make home digital recordings
from any digital or analog source
(such as compact discs, radio,
records, cassettes and live music),
storing it in digital format on a
high capacity floppy disk. These
recordings never encounter most
of the problems inherent in analog
recording equipment - wear, deterioration, drop outs, tape hiss
and surface defects.
The company plans to distribute

the digital recording system
through high end audio dealers
during the first quarter of 1985. It

SYSTEM SPECIFICATIONS

Hardware
Single chassis containing:

Single board computer with expansion bus
Superfloppy disk drive with controller
RCA jacks
Power supply
Computer interface
Communications interface
Performance
System
Disk
Head

Spindle speed
Scan velocity
Error correction
Numbers of channels
DIA conversion
Frequency response
Harmonic distortion
Dynamic range
Signal to noise ratio
Channel separation
Wow and flutter

floppy digital audio system
superfloopy
gumball head type
360 r.p.m.
2 6 feet per second

computer generated 48 bit polynomial
2
16
10

bit linear
to 20,000 Hz ±0.5dB
less than 0.007% (1 kHz)
more than 91dB
more than 91dB
more than 91dB
below measureable limits

Tables list the components of the DSP-1000 and show system performance factors,
according to the manufacturer.

is compatible with all conventional

stereo components, and employs
features not found on analog audio
cassette recorders.
The DSP-1000 will enable consumers to record up to one hour of
music on a disk. Function controls
include forward, reverse, fast forward, fast reverse, erase, reset,
program, enter, skip, telerecord
and play. The unit also features a
scrolling LED text display that
allows the consumer to interact
with the system.
"The development of the CompuSonics System makes true digital
recording capability available to
the consumer market for the first
time, and as such, represents a
significant achievement in the
history of audio," said David
Schwartz, CompuSonics president. "The system heralds the arrival of a bold new era in the audio
industry, one that marries computer technology and audio technology together for the first time
6
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Home digital disk audio recording and playback system, the Compusonics
DSP-1000, allows consumers to make home digital recordings from any digital or
analog source.

in one consumer electronics product. A product that offers both

immediate and future benefits."
The DSP-1000 has the built-in
capability to receive the digital
transmission of music from remote
data bases. In other words, it
would be possible with this product
to call up your local music store
and have the latest rock music
album sent to you via telephone
line, right to your blank floppy
disk. In addition, the unit has the
capability to interface with the
IBM Personal Computer, giving

November 1984

the user the capability to become
involved with home music editing,
music synthesis, restoration of
noisy source material and high
capacity data storage.
Blank disks for the system will
be available at the same time the
hardware unit is delivered at
retail, and through the same
distribution outlets. Although
prices have not yet been finalized,
it is expected that the recorder will
carry a suggested retail price of
$1200, and individual disks will
retail for $6.

THE ANSWER
BY ANY MEASURE

2200
TEKPORTABLIEOSCILLOSCOPES

You can't judge a scope
by its cover.

When you look at our simplified,
practical internal design, you
see why the Tek 2200 Series
delivers unparalleled high
performance and reliability in
the field. You get quality that's
unmistakably Tektronix in scopes
so advanced, they cost you less
to buy and own.
Through an innovative new concept in scope design we reduced
the number of mechanical parts
by 65%. Reduced cabling by
90%. Virtually eliminated board
electrical connectors. And eliminated the need for a cooling fan.
The result: a scope with
designed -in simplicity that
increases reliability as it cuts
downtime and repair costs. All of
which means outstanding value in

a compact, lightweight package
that your service technicians will
appreciate.
Plus, you get a selection of performance to precisely match your
needs. There are the 60 MHz
single time base delay 2213A at
$1200* and the 60 MHz dual
time base 2215A at $1450* And at
100 MHz, the dual time base
2235 at $1650* and the 2236
with an integrated counter/timer/
multimeter at $2650*
The industry's first three-year
warrantyt is testimony to 2200

now in downtime, in service, in
back-up scopes. On the bottom
line, a Tek 2200 Series scope will
save you money, time and trouble
now and in the years to come.
Contact your Tek Sales
Engineer for a demo today. Or
call 1-800-426-2200, Ext. 201.
In Oregon, call collect:
(503) 627-9000, Ext. 201.

Series dependability. Adding
value to value are a variety
of optional service plans that can
economically extend this coverage to five years.
Consider what you're paying

TeJctronbc
COMMITTED TO EXCELLENCE

*Prices F.O.B. Beaverton, Oregon
t3-year warranty includes CPT and applies to 2200
family oscilloscopes purchased after 1/1/83. Scopes
are UL listed, CSA and VDE approved.
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Build

this
digitally
controlled
precision

timer
By Al

Gordon

RC -controlled IC timers are
useful. That is, until timing
tolerances of better than about
two percent, or long timing
periods are required. Capacitor
leakage, tolerance variations,

chen, when studying, or in many
other situations which require a
specified timing duration.
Refer to Figure 1. The heart of
the precision timer is U1, a type
MM5369 combination oscillator/divider. Y1 produces a 3.579545MHz
reference for the oscillator that is
trimmed by variable capacitor, C2.
Internal to Ui is a module 59,659
divider which produces a 60Hz, 50
percent duty -cycle square wave at
pin 1. Asynchronous counters U2
through U8 are 4017 divider/ counters and are ripple configured: the carry output of one
(pin 12) sequencing the clock input
of the next one (pin 14) in cascade.
U2 and U3 are divide -by -6
counters while U4, U5 and U6 are
pure decade counters. Division is
further accomplished by U7 and
U8, and the decoded outputs are
brought out to S2, which selects
the appropriate pin that directly
drives BZ1.
U9 is a 4001 Quad 2 -input NOR
gate chip, half of which is wired as
an RS latch debouncer for S3,
which pulls the reset inputs of U4
through U8 low when the switch is
actuated. Confirmation of this
reset occurs via U10, a Quad
2 -input NAND gate in which three
gates over two logic levels light
LED2 for five seconds, confirming
the zero setting on the counters.
During the course of the timing
interval, proper functioning of the

dielectric absorption, and

temperature variations for both
timing resistors and capacitors, in
addition to inherent IC problems,
such as threshold and discharge
pin bias currents and power supply
changes during the timing interval, all play a role in reducing the
timing accuracy of these RC configurations. And even with precision components, two percent accuracy translates to a 72 -second
error in just one hour. What to do?
One solution is to go crystal controlled digital.
This project provides timing accuracies of better than a small
fraction of a second over many
hours; and if you are near a Jim Pak distributor or a Radio Shack
store, you should have little trouble in obtaining the parts to build
it. Furthermore, the project can be
easily modified to provide alternate selectable timing periods and
the output can be used to drive
relays, incandescent bulbs, or
other logic in addition to the piezo
buzzer used in this project. The
precision timer is readily usable
for many applications, such as in a
darkroom, as an amateur radio/CB
ID or repeater timer, in the kit51
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The precision timer uses an MM 5369 timer in conjunction with a color -burst
crystal to provide a stable, highly -accurate time base.

ADVERTISEMENT

THE TV SERVICE INDUSTRY'S

INSTANT

LOVE AFFAIR
WITH ITS NEW DIAGNOSTIC COMPUTER

ACCURACY IS TOTALLY INDESCRIBABLE
(FCR START UP, SHUT DOWN OR ANY HV RELATED PROBLEM)

SIMPLICITY OF OPERATION IS AMAZING
Remove the TV set's Horiz Output Transistor, install Super Tech's Interface Plug in the now empty
socket then, make one ground connection. Hook up is universal, no other connections are required.

WHAT HAPPENS NEXT
(Con't.

WILL

on Page

ASTOUND YOU

10)
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ADVERTISEMENT

(Con't from Page

9)

SUPER TECH

MARK IV

TAKES LESS THAN 30 SECONDS
TO ACCURATELY

CHECK OUT THE ENTIRE CIRCUIT

!

This includes the Primary LV Supply, Regulated LV Supply, Horiz Osc and Driver, Horiz output Circuitry,
Initial Start Up Circuit, B + Resupply or "Run" Circuit, HV Multiplier, Entire Flyback (every aspect),
The Yoke, Each and Every Scan Derived B+ Source, and all Shut Down Circuits.

After checking the above circuits, it will then "power up" the TV set and allow you to visually observe the
operation of all other circuits on the set's CRT. (Even in cases where a Shut Down, Start Up, Osc Driver,
LV Regulation, or B+ Run Supply Problem, or combination of problems exist, it will still power up the
TV set). This allows you to verify tuner, audio, Video, Chroma, AGC, ABL, etc. for accurate estimates
!

the process, it will light up the title of those circuits that are working in green and,
indicate the circuit or circuits that are not working with either a red or an unlit green light.
In

100% ACCURACY IS GUARANTEED
In just two short hours of practice, any technician can become proficient at using his Super Tech
computer. Once he does, he will then be able to accurately diagnose any type of a Start Up, Shut Down, or
Hi -Voltage related problem in any TV set that employs a Horiz Output Transistor - - - IN
THIRTY
SECONDS
!

REGARDLESS OF WHICH CHASSIS YOU ARE WORKING ON,

SUPER TECH ALREADY KNOWS HOW THE CIRCUIT WORKS

*
*

*
*

No Test Points To Locate
No Schematic To Read or Follow

WHEN

IT

COMES

TO

TELLING

YOU

!

No Probe Work To Keep Track Of
No Voltages To Decipher

WHICH

CIRCUIT

FAILED,

HAS

SUPER TECH DOES NOT RELY ON ANY OF YOUR KNOWLEDGE WHATEVER.

SUPER TECH DOES ITS OWN THINKING

!

Super Tech is so totally accurate, it will spot such things as a Dynamic Short in the 2nd Anode of a CRT.
If a circuit that relies on Scan Derived B+ is shorted, Super Tech will tell you so. In most cases, it will
also tell you which of these circuits is shorted. Its Flyback test is so sensitive and accurate it will even
spot Hi -Voltage Arcs. Flybacks with integrated Tripiers pose no problem for Super Tech. In less than
five seconds, the Mark IV Super Tech will spot any type of a shut down problem, even those that are being
caused by a shorted CRT, Vertical, Video, or Color Output circuit, and tell you which circuit(s) are causing
the set to shut down. From beginning to end, the entire test sequence takes less than 30 seconds.
10
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ADVERTISEMENT

TECH TODAY
ORDER YOUR SUPER
ENGINEERING AT (806) 359-1824

!

BY CALLING DIEHL

It

will arrive in less than ten days. The very same day as it does, locate

a

working TV set to use for test

purposes.
will do just fine.)
(RCA CTC 85 thru CTC 125 Chassis are good candidates but any set that uses a Horiz Output Transistor

NEXT, SIMULATE THE FOLLOWING PROBLEMS BY USING CLIP LEADS.
Short the 2nd Anode to Chassis Ground.
Short the LV Regulator (E to C or A to K).
Short some (or all) of the Flybacks
Secondary Windings to Chassis Ground.
Disconnect the B + "Run" Supply for the
osc I driver circuit.
Disconnect the Emitter to Ground Circuit
for the Horiz Output Transistor
Open the Primary LV Supply
Disable the Driver Circuit for the
LV Regulator.
Disconnect one side of the Damper Diode.

Short out the Initial Start Up Circuit
Short out the Horiz Driver (E to C).
Short Across the Horiz Yokes Discharge
Capacitor.
Short across the Fail Safe, Shut Down
or X-Ray Protect Transistor or Zener
(E

to C or A to

K).

Short across the Primary of the Flyback.
Short out a Vertical Output Transistor.
Short out a Color Output Transistor.

Do all of the above simultaneously or

-

create each of the above problems one at

a

time

it won't make any difference to your Super Tech. Because of Super Tech's inherent
design, neither the TV set nor the computer can be damaged even when all of the above
problems exist. Just hook it up properly and follow the simple step by step instructions.
Once these problems have been simulated, spend just two hours with your Super Tech
practicing how to troubleshoot them. If you have any problems or questions call us for
assistance. We will explain to your satisfaction exactly what you are doing wrong.
If at the end of just two short hours of practice, you are unable to diagnose any of the
above problems one at a time in less than 20 seconds or, all of them at the same time in
less than 60 seconds, don't even bother to keep your Super Tech overnight. Super Tech
is easier to use than any other piece of test equipment including scopes, analysts,
generators, flyback ringers and even most meters. Most technicians are all but totally
familiar with using their Super Tech in only fifteen minutes. If you haven't learned to use
yours in two hours - - - perhaps you never will. If this is the case, put your Super Tech
right back in its box and return it immediately. We will very promptly refund all of your
money including postage both ways. All we ask is that you hook it up properly and
follow the simple step by step instructions that come with your unit. If you do, you will
immediately fah in love with your Super Tech C2 Ci sigh
Super Tech sells for only $995.00. If you consider the amount of time, effort and
headaches it will save you, then add those savings to the amount of additional profit it
will earn you, Super Tech is truly the greatest bargain in test equipment today.
DIEHL ENGINEERING, 6004 ESTACADO, AMARILLO, TEXAS 79109
!

doubts as to whether Super Tech can do what we have stated, if you have any reservations
or overstated
as to whether or not you could learn to use one, if you think that our claims are exaggerated
you.
will
convince
in
itself
This
manual.
instruction
actual
in any way, we will be happy to send you an
If you have any

To order your Super Tech call (806) 359-1824

For an instruction manual circle
November 1984
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Build

this
digitally
controlled
precision

timer

oscillator and the divider chain is
confirmed through U3 by test light
LEDs which flashes at a 1.75Hz
rate when PB1 is depressed. R4
and R5 limit the current through
these monitor LEDs.

Constructing the timer

Construction is not critical. The
PC layout indicated in Figure 2 is
only a suggestion, as practically
any arrangement is acceptable. If
you choose to follow the layout exactly, transfer the PC pattern onto
a 3" x 6" single -sided board. After
preparing the board, mount the
resistors, IC sockets, fixed
capacitor Cl, crystal and trimmer
capacitor C2 onto the board. Then
solder the required jumpers on the
top side of the PC board and one
end of several -inch lengths of
hookup wire from the top of the
PC board onto the alphanumerically designated pads. The free ends
of the wires will be connected later
to B-, B+, Si, BZ1, LED1,
LED2, SW3, PB1, S2, as well as
the T, 10, 30, 60, 90 and 3 hour terminals of S2. Don't forget the
ground return wires for LED1,
LED2, BZ1 and S3a. Figure 2
shows the connections on the
board for these wires. Install all
ICs in their sockets, taking precautions not to generate any electrostatic discharges, as they are all

LED -

CMOS devices.

The case for this project prototype is the LMB CR -632, although any suitable plastic or
metal container may be used.
Holes should be drilled in the case
for mounting the PC-board spacer
screws, 51, S2, S3, PB1, LEDs,
LED2, screws to mount BZ1, and
the screw holes for the 9V battery
holders. Holes should also be
drilled so that the leads from BZ1
may enter the case interior from
the outside, preferably through a
grommet. The panel markings
may then be applied and the
switches, LEDs, buzzer, and battery holders may be mounted to
the case. The PC board should be
installed on 1/4 -inch spacers in the
bottom of the case.

Starting it up
Connect the 9V batteries and
turn the power on. Turn S2 to T.
BZ1 should sound for about one
second at about four -second intervals. This confirms the proper
operation of the buzzer. Turn S2 to
the 10 -minute position and actuate
momentary toggle switch S3.
LED2 should light for about five
seconds and then go off, indicating
that the counters have reset to
zero. Press PB1. LEDs should
flash at about 1.75Hz rate, indicating that the oscillator and

_+

SW3a

PB1

Stato'

R4

LED1

O

US

11

T'I111ir-711111188

elefil

teL131111)1

a

1119

.J
60't 30'

10'

J

tJ

,

J+jÌ1
1

/

111

11119

,e

S3

11/IIM

U10

U9

R

t

L-.

j4)._

layout is not critical, as even point-to-point wiring may be used successfully. Component and jumper
notations show where the board connections are made for the various switches and indicators.
PC board

"CONIFER IS THE TOP OF THE LINE OF
SYSTEMS"
OUR HOME SATELLITE
Wes
During the Past Year 85%
Hunter's Home Satellite TV Systems
ales Have Been Conifer Packages..

Hunter: We really can't say enough about how well he people
at Conifer treat us. They're a service oriented company. They
give us a two to five day turnaround in repair service. I've
never dealt with a company that `las given us such
consideration. Their one year warranty policy is top notch.

Wes hunter, owner of Hunter's TV and Satellite, nc., and Dave
Cottrell, general manager, selected the Conifer Home Satellite
TV System to replace the existing equipment they nad beer
selling. Today, Conifer's DE -2001 System is their top-se ling
home satellite TV system.

Cottrell: I liked the Conl-er mash antenna wher first saw it. I
like the way the screen s attached to the actais..all you have
to do ''s assemble the petals to each other. it's lightweight and
aesthetically, it looks very good. It Nomes in several colors so
you can blend the dish into any surrounding, p'us, t has a
low wind factor. The ave -age instal ration of the antenne for
two of our men

...

LT.,

i,

r2,L,

Hunter: We get literature from a of of TVRO companies. You
don't know if these people are working out of their garage of if
they really are a legitimate -VRC company. We've seen a to
of TVRO companies come and go the past five years. Conifer
is in the business for the long run. We've seen their facility.
We've seen their antenna rnanufacturing operation. As far as
we're concerned Conifer is going to be around for a long time.

Contact Conifer today and ask for their new _b
To Succeed in The Home Satellite TV Busing

I

t: 77 Ways

WES HUN

DAVE COTT

HUNTE
M usca ti

Cottrell: Today there's a lot of confusion in the marketplace.
Some people are selling low priced satellite systems with
claims of crystal clear reception. The average consumer
doesn't know what he's buying. We have a Lower priced
system on display and we show the corsumer the quality of
the pictures of that system compared to Conifer. Conifer
shows the best picture. 86% of our customers Duy the Conifer
system!

Conifer's DE -2001 "complete dealer ready TYRO syst
includes: AN -1200C 12 ft. coated antenna (white, black. tan or
green), Polarotor ITM feed Torn, 100k LNA, 38VDC motor dr
100 ft. 13 conductor cable RC -2001 deluxe receiver with
motor drive control polarity
convenient built-in features
control modulator. It all ships in a 6' x 3' x 2.5' box that
gon or van.
°e'
weighs 300 lbs. and can fit in.

-

Cottrell: It's unique. Ecervthing cures to Js in one package,
the dish, feedhorn, 100k LNA, cables, motor dr! re; -eceiver,
it's all right there. The receiver incorporates the motor drive
control and power supply. And, w th the one a ece cable,
everything plugs togette-, you don't have to worry about
connecting separate wires.

Full one year warranty.
Fill out this coupon or send your business card and receive
Conifer's "77 Ways To Succeed In The Home Satellite TV

FREE!

Business"
Mail to: Conifer Corp., Box 1025, Burlington, Iowa 52601

Cottrell: The most popular receiver feature is the satellite A or
B switch which allows the consumer tc push e ther button and
select his favorite sate lire. It's very popu ar among *.he
with eve thin
buyers. The re elver isa tc41 Iookint
built right

lie

Name
Company
Business Address

i

Stare

City
Phone Number

0":00111111F R
vONIFER COFPDRA

ION

14a]0 N.

Rcosévalt

Zip

1

FOR QUICKER RESPONSE, CALL OUR TOLL FREE NUMBER 1-804358-305B
In Iowa Call 13191 752-3607

Burlington, IA 52601

Circle 9) on Reply Card

319-752-3607 tlowä Calls)

B00-358=3058

Build

this
digitally
controlled
precision

timer

first dividers are functioning. Successful completion of the above
tests indicate that the timer is
operating normally.
Next, the crystal oscillator
should be calibrated, although a
non -calibrated oscillator will provide fair accuracy. Attach an accurate frequency counter to pin 7
of Ul. Turn both the counter and
the precision timer on and allow
about a 30 -minute warmup. Make
certain the counter is grounded to
the common of the timer (the
grounded center connector of S3 is
a good place). Adjust C2 with a
non-metallic alignment tool until
the counter reads 3.57954MHz.

Operation
The rotary switch selects the
piezo sounder mode. In the T (for
test) position, BZ1 will sound for
about 3.5 seconds to verify proper
operation. The other positions
select the timing intervals from 10
minutes to three hours. To actuate

precision timer provides accuracy to within a few parts per
million using readily available parts.
The

TIME

20'

IC, PIN #
U7, pin 4

40'

U7, pin 10

50'

U7, pin

6 hrs

U8, pin 10

hrs

U8, pin 5

12 hrs

U8, pin 9

9

Optional times besides those
shown on the schematic may be
programmed by connecting different IC pins to the rotor of S2 by
using this table.

the timer, throw the reset toggle
switch S3 to its momentary position. Timing begins upon release
of the switch. While S3 is actuated,
and for about five seconds after its
release, the reset check LED2 will
light to verify zeroing of the
counters. During the timing interval, proper counting operation can
be verified by pressing the timing
test push-button PB1 which causes

Two 9V batteries were used in the
prototype, although a single battery
will provide operation for a long time.
Current draw is 10mA when the
buzzer is sounding, and less than
1mA while timing.

.LY::.-r:;.,-.li,r++)

'l.lt

izJji

Drill all the holes in the cabinet prior
to lettering and coating with a protective Krylon coating.

1

l

..

*...

The PC board shown is ready for
removal of the etch resist. Either
direct or photographic methods may
be used for the timer project.

8

INTRODUCING
HIGH-TECH SOLUTIONS
FROM PHILIPS ECG.
1111.

PH800-24

High TechnologY

Chemicals from
Philips ECG

Phiips

nigh Technology
Chemicals Iron
Philips ECG

High Technology

Tuclfnulog,
Che micals

PH1600-24

PH400-24

PH700-24

Chemicals Iron,
Philips ECG

tran

ECG

PhipsECG
Noah Amp,
Phìlip.s Copy,.l

A

A

Philips

1111
P41800-18

Nosh Amt.

Philips

Cool ."

ON:

i^oL.:e=^.
6sl Wt. 24 p.. I660 gr.Ile1J

A

NorthAmenca'

NH Wt. 24

oe. I66g

Fr*r:,....w _...._-....-r

PH80418

,

-. x.oi

WI Wt.

gr"

1111

Co,,!
.

e.

(680 gr...+
-

PH1100-14

High Technology

Chem..l.

from

PM1dios ECG

PhilipsECG

New high -purity chemicals for your
high-tech repairs.
They're going to extend the life and improve the performance of your electronic components and electronic
repairs.
Circuit refrigerants, flux removers, restorers and
cleaners. They'll suit your needs because they suit ours.
As one of the world's leading suppliers of electronic components, we wanted to make sure that the components
we built would be protected with the highest purity
chemicals available-so we supplied the chemicals ourselves. Eight of them. Today, no matter what your repair
job, no matter how large or small, Philips ECG has your
solution.

High-tech Chemicals are available
from your Philips ECG distributor.
For the name of the distributor
nearest you, call 1-800-225-8326.

PhilipsECG
A North American Philips Company gledicated&

6*a:eeldenee

Available in aerosol cans and 1-, 5- and 55-gallon containers.
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Build

+9V

this
digitally

RELAY COIL
(RADIO SHACK
OR

controlled
precision

275-243

275-246)

RS2009

FROM S2
STATOR

OR

timer

2N2222A

47

1/2W

Besides a piezo buzzer alarm, other devices may be triggered by the precision
timer such as this 5V relay which may control high current devices.

PARTS LISTS

DESIGNATOR

R1

R2, R3

R4,R5

Cl
C2

Local sources

DESCRIPTION

AVAILABILITY CODE

1

Jim -Pak distributor

2

Radio Shack store

1KQ, YAW resistor
10 MQ, '/4W resistor

all

2,3,6

Mall sources

470Q, 'd W resistor
47 pF disc capacitor
5-60 pF trimmer capacitor

all

3

all

1,2,3,4
3,4,5

Jameco Electronics
1355 Shoreway Road

Belmont, CA 94002

U2 -U8

MM5369 oscillator/divider
4017 decade counter/divider

U9

4001 Quad

2

U10

4081 Quad

2 -input

S1

SPST toggle switch

all

P.O. Box 3047
Scottsdale, AZ 85257

S2

6 -position

2,3,4

800-528-1417

U1

PB1

S3

415-592-8097

all

-input NOR gate

all

AND gate

4

2

rotary switch
SPST push-button switch

Circuit Specialists

all

DPDT momentary toggle switch (Alcoswitch MTA -206R;
C/H JMT-226; Calectro 35-014; Sprague 0SP-1119.01,

5

or equivalent)

4

BZ1

Piezo buzzer

LEDI, LED2

Standard LED and holder

111

3.579545 MHz Crystal

1,2,3,5,6
1,2,3,5,6
2,3,4,5,6

Miscellaneous Items: 9V battery holders and snaps, case (LMB
sockets, grommet

CR -632,

or equivalent), knob,

Digi-Key Corporation
P.O. Box 677
Thief River Falls, MN 56701

800-346-5144
Electronics
2700 Hempstead Turnpike

6 Edlie

IC

the timing check LEDs to flash on
and off. The buzzer will sound at
the end of the timing interval.

Levittown, L.I., NY 11756-1443
516-735-3330

switch or any other output which
draws 12mA or less. As an example, Figure 4 shows a transistor
switch driving a relay if higher
Variations
current control is desired. Also, if
Other options are available for the piezo buzzer is used and is to
the timer. Figure 3 shows a table remain on for long periods of time,
which lists optional time periods a 10011 resistor should be placed in
and the IC and pin numbers, which series with BZ1. If BZ1 is not on
should be brought to S2 in the for long time stretches, a single
event that different times are battery may also be used instead of
desired. Another possible the two -battery arrangement of
modification is the use of a the prototype.
12 -position rotary switch (such as
This project has a wide variety of
a Radio Shack 275-1385) for S2 to uses, limited only by the imaginaprovide more available time op- tion of the builder, and provides
tions. Also, the timer output can yet another example of improved
be used to drive LS (low power accuracy and resolution by going
Schottky) TTL loads, a transistor digital.

Meet Our New LogicScope 136.
. . A True Dual Trace 10 MHz
Digital Storage Scope. Only $495.
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True Dual Trace
10 MHz Real Time Bandwidth
3 Input Channels
I/O Port
Digital Waveform Storage
Boolean Waveform Operations Audio Functions
8.25 (L) x 4.5 (D) x 1.75 (H) Inches
1.25 Pounds 9 Volt Battery/AC Operation
Consider the LogicScope 136
The LogicScope 136 is the next logical step in test instrumentation for you. It combines many of the features and capabilities of sophisticated logic analyzers and oscilloscopes ..
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conventional cathode ray tube has been replaced by a unique array of
400 LED's that permits simultaneous display of two digital
waveforms.
The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128 -bit waveforms. These can be recalled, logically compared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
Its very low cost, convenience and ease -of -use make the
LogicScope the ideal instrument, for designing, troubleshooting or repairing digital systems.
Circle

(7) on

Consider its Engineering & Field Service Applications:
On microprocessor -based systems, check the timing relationship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logical comparison of non -repetitive waveforms to known reference signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
Its light weight and small size make the LogicScope convenient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or peripheral thán a logic probe or digital multimeter, without having to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

?OCCc'< <'cCFÌIOLrOGV Inc.

Reply Card

7320 Parkway Drive, Hanover, MD 21076
301-796-3300
See us at WESCON '84 Booths 1566 &

1568

Operation
and servicing of
cordless

telephones
Part One
By Paul Yost

For many decades, if you wanted
telephone service in your home or
business, you had to lease your
telephone. You had no choice because ownership wasn't allowed.
Also, selection and style were extremely limited. Wall or desk mount in basic black was just
about it.
Then a few years ago, the FCC
deregulated the telephone industry, allowing consumers to own
their telephones. This opened up a
whole new industry for both manufacturers and services. Many new
types and styles of telephones
came into being. Everything from
sophisticated, hi-tech telephones
with microcomputer control to
decorative Mickey Mouse telephones appeared. Perhaps the
most interesting and innovative of
the new phones to appear is the
cordless telephone.

What is a cordless telephone?
A cordless telephone is a modern
communications device that offers
telephone service with the added
convenience of wireless portability. It consists of two main parts: a
base unit that connects directly to
the incoming telephone line and a
Edlto, s note: This is the first installment of a 2-part article that describes the theory of operation and some
adjustment and servicing procedures for today's cordless telephones. This first segment deals primarily
with the circuitry of the base unit. The portable handset portion will be treated in detail next month.
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handset, or portable unit, that the
user talks and listens with. (See
Figure 1.) It is a cordless telephone
because there is no interconnecting cord between the two
units. They are instead connected
via a low power, duplex FM carrier
system that allows both parties to
talk and listen at the same time
(the way a normal telephone conversation occurs).

The most surprising thing

about cordless telephone
servicing is the amount of
test equipment you don't
need.
Because there is no cord, the
user is free to move about his home
or neighborhood up to a range of
1000 feet. And, because cordless
phones are classified as low power,
an operator's license is not required by the user.
Most cordless telephones produced until this year operate on
frequencies in the 1.7 and
49.8MHz bands. Today, there are
more than 10 million in use in the
United States, with about two
million additional ones being sold
each year. Recently the FCC
allocated additional spectrum at 46
and 49MHz, but because most
cordless telephones currently in
the field are 1.7 and 49MHz, this
discussion only covers these.
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Getting started
The most surprising thing about
cordless telephone servicing is the
amount of test equipment you
don't need. Although there is a
multitude of test equipment available to aid the cordless telephone

servicer, (some pieces made
specifically for cordless telephone
servicing) you really only need
four pieces of equipment to properly do the job:
50MHz oscilloscope
volt -ohmmeter
frequency counter (50MHz minimum)
FM deviation meter
I want to stress here that the
oscilloscope must be of 50MHz
bandwidth minimum. You will not
be able to get by with a 10, 20, or
30MHz bandwidth. Also, the VOM
must have a minimum isolation impedance of 1MSl. Anything less
may load down some of the more
sensitive circuits and give you an

inaccurate reading.
Of the four pieces of test equipment needed to service cordless
phones, three of them are general
purpose test equipment commonly
found on a test bench. The only exception is the FM deviation meter.
Basically, an FM deviation
meter is a modulation meter. It
measures the amount of FM modulation on a carrier. This meter is
used to set the modulation levels of
both the handset and base, making

sure they are neither too high nor
too low for proper operation.
Deviation meters range in price
from $200 to more than $1000, depending upon their frequency
range and accuracy. However, because cordless phones are low
power and relatively low in frequency, the lower-cost meter will
suit your purpose very well.
Because cordless phones are
classified under Part 15, no FCC
license is required to service them.
The circuitry (How it workshow to fix it)
For this section, we are going to
examine the model EX -3000 cordless telephone manufactured by
the Uniden Corporation. This
model was chosen for several
reasons. First, a lot of these
phones are in use. Secondly, it is
well thought out and engineered.
Also, the EX-3000 is a good, basic
model to study. Its circuitry (both
transmit and receive) is similar to
that used in all Uniden phones. If a
person became familiar with how
this model works, he would have
little or no difficulty working on
most of the other models.

The 10.695MHz IF output from
TR2 is filtered by FL1, a crystal
filter, then applied to the input (pin
16) of IC1. A commonly found FM
receiver chip, the IC1 performs a
multitude of functions. It is an IF
amplifier, a mixer, a limiter and a
demodulator all in one package.

Because cordless phones
are classified under part
15, no FCC license is
needed to service them.

This is why the first IF is
10.695MHz. If it was 10.7MHz, the
second IF produced would be
460kHz instead of 455kHz. A 5kHz
difference at 10.7MHz is only a
0.05 percent difference, whereas
the difference for 455kHz is 1.1
percent: a more significant difference that would have affected
receiver sensitivity and conse-

quently the unit's range.
The 455kHz second IF comes out
pin 5 of IC1, is filtered by FL2, a
ceramic filter, then goes back into
the chip via pin 3. From here, the
signal is limited (limiting is
discussed further in the handset
section), then demodulated back into audio by the discriminator section. The detected audio comes out
pin 9 then continues over the audio
amplifier section.
For troubleshooting purposes,
it's easier to think of this chip as a
black box with two inputs

First, IC1 amplifies the

10.695MHz IF input then injects it
into its internal mixer circuitry.
This mixer mixes the 10.695MHz
IF with a 10.240MHz signal, obtained through pin 1 from the
phase lock loop reference oscillator (pin 8 of IC3). This second mixing action creates the second IF
frequency of 455kHz.

OPERATING CHART BETWEEN BASE UNIT AND PORTABLE UNIT

T.lephon.

Telescopic Antenna

for RX

Jack

N

Telescopic Antenna

49 MHe Band (FM)

for TX

The base
TR1 is the RF receiver amplifier.
Its sole purpose is to amplify the
incoming 49.8MHz signal received
from the handset, then pass it on
to the mixer stage. The receive
antenna for TR1 is the telescoping
rod antenna located on the side of
the base unit. Fully extended, it is
1/8 -wavelength long. This antenna
is used solely for receiving. It is
not used as a transmitter.
TR2 is the mixer transistor. It
mixes or heterodynes the received
signal with the output of the first
local oscillator, TR6. The frequency
of TR6 will always be 10.695MHz
below that of the received signal.
This difference, 10.695MHz, is the
first IF frequency. For all practical
purposes, this 10.695MHz signal
can be thought of as being
10.7MHz (the common IF frequency). The reason why it is 5kHz
lower in frequency is explained

The Bar Antenna which
is used for RX is located
inside of Portable Unit.

Incoming
Message

1.6

-

1.8 MHs IFMI

Out gong
Message

PORTABLE

UNIT

AC Power cord

120

9.60 Ha

A

AC Power line

...

AC Power line n used for Antenna ITX)

of

Base

unit.

Inconong
Message

HAND SET

Out going

Mess.ge

j

Jack

later.
TELEPHONE

Figure 1. Cordless telephones consist of
two distinct components the base unit
and the portable handset..

November 1984

Electronic Servicing

&

Technology

19

Operation
and
servicing of
cordless

telephones
(10.695MHz and 10.240MHz) and
one output (the audio). If the two
inputs are present, but there is no
output, the IC is defective and
should be replaced.
TR3, TR4, and TR5 are the
audio amplifiers. The audio from
pin 9 is amplified in turn by each of
them, then inductively coupled
through transformer T1 to the
telephone line to be heard by the

other party.
In many ways, the
receiver circuitry is similar

proximity of the handset.
4) Adjust L2, L3, L4, and L9 for
maximum signal indication at pin
15. (Note: The local oscillator,
TR6, may be unstable at maximum
signal. When adjusting L9, adjust
for maximum indication, then back
up 1/4 turn for stability.
The FM discriminator used in
IC1 is the quadrature type (the
same type used in many TV sets)
and the quadrature coil is L5,
located on pin 8. The best way to
set L5 is by monitoring the audio
output at pin 9. All handsets on the
lower frequency cordless phone
models transmit a constant pilot
tone in the audio range. For
Uniden phones, this tone is at
either 5.3, 6.0 or 6.7kHz, depending on the unit's security or P
code. At the output on pin 9 should
be the detected pilot tone. On your
oscilloscope screen, it will be approximately 0.2V peak -to -peak.
Adjust L5 to where the pilot tone
looks most like a sine wave (least
distortion) at maximum amplitude.
This completes the receiver alignment. (If it sounds easy to do,
that's only because it is.)

to most types of

Pilot tone

superheterodyne FM
receivers.
In many ways, the receiver circuitry used in this and other cordless phones is similar to most types
of superheterodyne FM receivers.
It is straightforward and simple in
design and layout, yet still wellengineered and reliable.

Receiver alignment
Receiver alignment for this unit
is easy to perform. Just follow
these steps:
1) Take the handset unit (once
you have verified that it is
operating properly), turn it to the
talk mode, then set it next to the
base receive antenna.
2) Connect the oscilloscope
probe to the input (pin 16) of IC1.
3) At this point, you should see
the 10.695MHz IF signal on the
oscilloscope screen. It should be 0.1
to 1V peak -to -peak in amplitude.
Actual signal strength depends on
the current base alignment and
20
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As mentioned earlier, the handset not only transmits voice audio
to the base, it also transmits a pilot
tone. The pilot tone serves two
purposes. First, it provides access
security for the base, and second,
it is used in the dialing process.
The pilot tone is processed and
demodulated the same way the
voice audio is by IC1, except that it
does not continue on to the telephone line. It is stopped by a
3.5kHz low-pass filter network
(L6, C19, C20, and C21) between
TR3 and TR4. The voice frequencies are below 3.5kHz and pass
through the filter with little or no
attenuation. However, the pilot
tones are approximately twice the
cutoff frequency and do not pass

through.
The reason the pilot tone is
stopped or filtered out is because
we do not want it to be heard on
the telephone line. Because the
pilot tone is in the audio range, it
would easily be heard as a loud, annoying, high-pitched whistle in the
background of the conversation if

November 1984

it got through. This would be undesirable. Instead, the pilot tone is
directed to the input (pin 3) of IC2,
the tone decoder.
A tone decoder is an IC circuit
that has gained a lot of popularity
in the last few years with both hobbyists and professionals for use in
remote control applications. A
tone decoder is designed to react
to one, and only one, input frequency. The frequency it listens
for is known as the capture frequency and is variable over a range
from a few cycles up to 500kHz.
The capture frequency is determined by the resistor/capacitor
values connected to pins 5 and 6.
On this model, VR2 controls the
value of capture frequency listened
for, which in our case, is the frequency of the pilot tone.
When the proper pilot frequency
is received, this causes pin 8 to go
from a logic 1 condition (+ 8V) to a
logic 0 (0V). Pin 8 provides the
base bias or turn -on voltage for
TR8. When pin 8 goes low, TR8
shuts off. While it is conducting,
TR8 along with R45, 46, 47 and 48
creates a voltage divider network
that provides the proper base bias
to turn on TR9. So when TR8
shuts off, this bias is lost and TR9
shuts off also. When TR9 shuts off,
this turns off TRW. TRIO controls
TR11 in the same manner TR8
controls TR9, so when TRIO shuts
off so does TR11.
While it is on, TR11 provides an
emitter -base short across TR12.
This keeps TR12 off. When TR11
shuts off - which it does when the
proper pilot tone is receivedTR12 is no longer shorted out and
starts to conduct. The emitter of
TR12 goes to + Vcc and its collector connects to the relay coil of
RL1. TR12 turns on the relay to
connect the base unit up to the
telephone line and activate the rest
of the base circuitry.
To briefly reiterate, when the
proper pilot signal is received by
the tone decoder, pin 8 goes low.
This turns TR8, TR9, TRIO, and
TR11 off which then turns TR12
on. TR12 then activates the relay
and the rest of the base circuitry.
This is the security feature for
this device. Not only must a cordless phone base receive a transmis -

How to get an 8 -channel
scope for $399.00
Add our Model 80018 -channel
multiplexer to your present oscilloscope: It's the perfect way to view
and compare signals occurring
at different points in a circuit or
system-in their real time and
amplitude relationships. As well as
one of the best bargains in test
equipment today.
Now you can have multi -channel
capability wherever and whenever

able display/output combinations,
multiplexer rates and operating
modes that enable you to view each
channel individually or all, simultaneously-wit i pushbutton calibration. And a vertical master gain
control that's continuously variable
from 0-75mV,'cm/channel.
The trigger input, with switch selectable polarity, is assigned to

you need it. In the lab. On the production line. In quality control. And
service-on the bench or in the
field. All for just $399.00*!

IIII

Just connect its eight 1-megOhm
inputs to your circuit via the front panel BNC connectors. It's flat to
12MHz (- 3dB at 20MHz) and will
handle digital and analog sigrals up
to ±-5V (10V p -p) in any combination. There's plenty of flexibility. too.
Thanks to a variety cf switch -se ect-

8001

SC

till

channel one with continuously variable trigger level (± 5V range). And
you can choose a switch -selectable
0.1 or 1.0 usec TTL-level pulse at the
trigger output.
It's simple: When you consider
how much time our 8001 multiplexer
can save you ... how much versatility it offers... and how little it
costs, there's only one thing you'll
want to know. How quickly you can
get your hands on one. Which we'll
be glad to tell you when you dial the
toll -free number below.

<4GLOBAL SPECIALTIES
An Interplex Electronics Company

View up to eglt digital and. or analog
signals (up to 10 / p-p) c n you' present scone!

70 tuitcn Terr., New Haven, CT )5509
(203) 624-:.103, T\VX 710-465--227
'Suggested

U S.

sutject

resale. Prices,

specifxtians

to change without notice.

MULTIPLEXEF

llllll

it

IIIII
-RIG -LEVEL

wp

.""".-

TRIG.
INPUT
U.IR

,

Geed-

-'

`i

JTS
-..""'...

-

vote c,,

Call Product Availability Line 1-800-243-6077
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OTHER OFFICES: San Francisco 415) 648-0611. TWX910-372-7992,
Europe Ph-2ne Saffron-Waldén England 0799-21682, TLX 817477

Circle (1))

o.1

Reply Card

November 1984

Electronic Servicing & Technology

21

Operation
and
servicing of

MIXER

RELATOR

IC2

TR6
LOCAL
OSCILLATOR

FROM

I

-

RL,

XXX

IAN PASS
FILTER

-r

TRS

ALTIIO
AMP1.1I'1ERS

1211

11411

TIMI NI:
NET110.

RELAY
CONTROL

INO
I

IneR

NEI

TR14

PROTO

CRAKE

couP1.ER

SECURE

4,

IC4, IC,
AMPI

nSC11.I.ATOR

present to access the base.
At first glance, it may seem
rather unusual and wasteful to
turn four transistors off just to
turn one on. The base of TR12
could be directly connected to the
output (pin 8) of IC2 and give the
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Figure 2A. Block diagram illustrates signal processing in the cordless telephone
base unit.
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Figure 2B. Because much of the signal processing is done by integrated circuits, the cordless telephone base unit schematic is
relatively straightforward in spite of all of the functions it performs.
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"Thanks a lot RCA,for this
useful tool. SK is super!"
Bob Lucas, TESA NEWS of St. Louis
In a 35-year electronic servicing career, Bob
Lucas has seen many components come and
go. Too many. That's why he recommends the
RCA SK Guide to Reliable Replacement
Semiconductors. The Guide not only clears up
the confusion, but also offers hands-on advice
to technicians when and where they need it.
Bob Lucas calls the SK Guide's Cross
Reference Directory "a very important reference." He points out that even without a
schematic diagram, a technician can find a
suitable replacement for a defective part just
by cross-referencing a part number. (2,300
RCA SK devices replace over 193,000 industry
types.)
Says Bob Lucas, "Section 2 points up some
irteresting situations, one of which is a set of

Pick up a copy of RCA's SK Guide to
Reliable Replacement Semiconductors
(SKG202C) at your local RCA SK Distributor
or write to Sales Promotion Services, RCA
Distributor and Special Products Division,
2000 Clements Bridge Road, Deptford, N.J.
08096. Who knows? Maybe we'll ask you to
write our next ad!

RC"

Distributor and
Special Products Division

gJidelines for avoiding electrostatic discharge
p-oblems." The Competitive Replacement
Cirectory in Section 3 lists RCA's solid state
components according to GE, ECG and
Zenith parts numbers, which Bob Lucas
fiids "very helpful."
He has also had occasion to send
it the reply cards in front of the Guide which
a -e used to request additional copies
aid details on unlisted RCA devices
aid to report an incorrect recommendation.
He was delighted with the prompt
acknowledgement he received. "The folks
Et RCA in Deptford, N.J., are really trying
b accommodate us," says Bob Lucas.
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was. The dialer speed was governed by a strong set of gears and
springs. The switching contacts
were also durable. This design was
partly for longevity, but more importantly, for dialer timing. It
always unwound at the same rate,
even after years of service.
Timing is the purpose of the four
transistors, TR8 to TR11. Together, they, along with the.
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and
servicing of
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telephones

associated resistor/capacitor

same result of turning the relay on
during the reception of the pilot
tone. So why are four additional
transistors used? The answer: for
timing!
In the earlier days, all telephone
dialing was accomplished by
mechanical switching. Inside the
old-style rotary telephones, there
are a pair of switch contacts,
located across the telephone line.
When a number was dialed, as the
dialer unwound, this switch pair
opened and closed across the line.
The number of times it did this corresponded directly to the value of
digit selected (i.e. dial a 7, the
switch opens/closes seven times).
At the telephone company, there
was a 10 -position stepping relay
connected to the line (See Figure
2B). The center contact of this
relay steps through to the next
position each time the telephone's
switch opens and closes across the
line. If the digit seven is dialed, the
relay will step through to the
seventh position, then the next
relay will come on-line for the next
digit. This sequence will continue
until the entire number is dialed.
The cordless telephone dials in
much the same manner. During
dialing, the handset pulses the
pilot tone on/off corresponding to
the value of digit selected. If a
seven is dialed, the pilot tone is
pulsed seven times. This opens and
closes the base relay switch across
the telephone line seven times,
which dials the digit seven.
The timing of these dialing
pulses is critical. A few milliseconds too fast or too slow could
cause the phone to either misdial
or hang up. If you have ever taken
apart an old rotary telephone, you
probably noticed how well made it
24
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values, form a timing network for
the dialing pulses that make the
phone dial properly. If one of the
circuit components were to fail,
the phone may or may not stop
dialing. If it did continue to dial,
the timing would be off and it
would constantly misdial.

The tone decoder
A tone decoder consists of an internal oscillator, a phase com-

parator and a switching circuit
(see Figure 4). The most common
types are NE567, LM567 and
1R3N05.
The phase comparator compares
the oscillator's frequency to the incoming signal's frequency. If the
two match (± 100Hz), the output
(pin 8) is switched low.
Determining the capture frequency of a tone decoder is easily
accomplished. Just connect the
frequency counter probe up to pin
5 (labeled as TP6 on the
schematic). The frequency found
at this point is the internal
oscillator signal, which will be the
same as the capture frequency.
This means the readout on the
counter is the same as the capture
frequency.
To realign or change the capture
frequency, merely adjust VR2 until the desired frequency is read on
the counter. The frequency will
probably fluctuate some, but as
long as it remains within the
100Hz range, the circuit will function properly. (Note: If you do
change the unit to a new capture
frequency, you must also reset the
pilot tone in the handset to the
riew frequency as well. The two
must always match.)
If a base unit is receiving properly, but will not turn on, chances
are the problem is either in the
tone decoder or the timing cir-
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cuitry. A quick and easy test is to
jump pin 8 of IC2 to ground. If the
relay does not turn on, the problem is in the timing circuit and
must be traced out. If the relay
turns on, thè problem may be the
tone decoder.
To test the tone decoder, inject
an audio signal at the pilot tone
frequency into pin 3, the input, of
IC2 (the demodulated handset signal works fine for this). If the circuit is operating properly, pin 8
will go low. If it does not, the IC is
probably defective and should be
replaced.
The transmitter
The base transmitter is composed of five stages: the phase lock
loop, the oscillator, the buffer
amplifier, the driver and the power
output. The major components of
these stages are IC3, TR16, TR17,
TR18 and TR19 respectively.
The oscillator, TR16, is set to
oscillate in the 1.7MHz band. Its
tank or tuned circuit is composed
of L10, C59, C56 and the varactor
diodes D12 and D13. The varactor
diodes are used in the FM modu-

lating process.
A varactor diode is one of those
rare things in life that has all advantages and no disadvantages.
They are small, lightweight, inexpensive and require no power supply to speak of. They also do a
great job. To properly understand
how a varactor works, let's examine diodes in general.
The basic diode is a PN junction
device consisting of an anode and a
cathode. It can be thought of as a
1 -way gate for electricity. When
the diode is forward biased, the
PN junction provides little impedance to current flow. When the
junction is reverse biased, it pro-

vides an infinite impedance

(theoretically).
When the diode is reverse
biased, it also acts like a capacitor,
that is two conductors (the anode
and cathode) separated by an insulator (the reverse biased junction). The amount of capacitance
there may be small, but it is there
nonetheless.
Every diode has this effect. A
varactor diode is special because it
is made or doped to have as much

!Il;IFIE'Pl

"If it's not a GE, I think
I'll just stay in the truck."

The cordless telephone base unit plugs into the ac line for

power and into the phone line for access to the telephone
system. Telescoping antenna is for receive only-the ac line is
used as the transmit antenna.

In this business, you never know what you'll
run into. So it's always nice to run into a GE
colorTV, packed with its own Mini -Manual,
including a schematic, parts list and troubleshooting guide. Since 1977 we've put a Mini Manual inside every color set we make. Look
for it every time that you're servicing a GE
color TV. And use our toll -free numbers for
parts orders and technical assistance. You'll
have a good reception the next time your
GE customer needs service.

MINI -MANUAL
SERVICE INFOSMATION
FOF TECHNICIAN

JSE

ONLY

ACCESS BLE FR DM INSIDE

T SET O'ILY

We bring good things to life.
Fiigure 3. A conceptual illustration of a telephone stepping relay. Each pulse from a rotary telephone dial steps the
relay to the next position. One stepping relay was needed to
record each digit diialed.

GENERAL

(

ELECTRIC

Circle (12) on Reply Card
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capacitance as possible. Usually it
only ranges from 2pF to 15pF
depending on the bias, but this is a
significant amount.
Because these two varactor
diodes are located in the
oscillator's tuned circuit, their
capacitance affects the frequency
of oscillation. The amount of
capacitance the varactors contribute is determined by the
amount of reverse bias applied to
them.
The incoming telephone line
audio is tapped off pin 1 of transformer Tl (this point is labeled A
on the schematic). This audio goes
through the control VR3 (the second A labeled on the schematic)
then into the input, pin 3, of the
amplifier, A2. This audio is
amplified by A2, then coupled
through C41 and R60 to the varactor diodes.
The audio at this point is a varying voltage waveform. As the
waveform voltage varies up and

down, it changes the amount of
reverse bias on the varactors. This
in turn varies their capacitance,
which then varies the frequency of
oscillation. Because the bias is
changing at the audio rate, the frequency is changing at the audio
rate and this, of course, is our FM
modulation.
Because the amount of capacitive change is relatively small, the
frequency doesn't vary that much.
Approximately ± 0.3 percent is
typical, but that translates into
5kHz and that is all that's necessary for narrowband FM applications.
The output of the oscillator is applied to the base of TR17, the buffer amplifier. TR17 amplifies the
signal then sends it on to TR18 and
TR19, the driver and power output. From the power output, it is
coupled through L12, the output
transformer, and the matching
network to the ac power line.
The ac power line is the transmit
antenna for this cordless 'telephone's base unit.
The wavelength of 1.7MHz is
176m. A good -wave antenna for
this frequency is 44m or about
145 -feet long. This is an impractical length to work with. This is
why the ac power line is used. It's
long, goes everywhere the user

f

1/4

normally goes, and cordless
phones are short range anyway (up
to 1000 feet). It also works
reasonably well.
This method of transmission is
called carrier current transmission

and has been around for years.
Many private FM radio stations
(like those found in some universities and businesses) employ this
technique, as do many of the wireless intercoms.
The last section of the transmitter is the phase lock loop (PLL for
short). The PLL is a modern communications circuit used to keep
transmit oscillators locked on frequency via correctional feedback.
The PLL chip, IC3, is composed
of many sections. A reference
oscillator, two divider networks
and a phase comparator. (See
Figure 5.)
The 10.242MHz crystal, on pins
7 and 8, is for the reference
oscillator. Its frequency is divided
down by a factor of 2048 into a
5kHz signal (The 2048 is two to the
eleventh power).
A portion of the transmit
oscillator signal is fed back from
TR17, the buffer amplifier, to pin
17 of IC3. It also is divided down to
a frequency of 5kHz. The division
ratio for it, though, depends on the
channel of operation.
These two 5kHz signals are compared by the phase comparator. If
they are in phase with each other,
or both on the same frequency, all
is in order. If the two are not in
phase, a correction voltage is
developed and sent out pin 3 of the
PLL chip to varactor diode D13.
This brings the transmit oscillator
back on frequency.
The reason PLL control is so accurate and stable is not only

I PHASE
COMPARATOR

O PIN 8

O PHASE
COMPARATOR

PIN 3

TP 6
Figure
26
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tone decoder consists of an internal oscillator, a phase comparator and a switching circuit.
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because it is referenced to a
crystal oscillator, but any frequency error present is reduced down
by the division process. For example, if the 10.240MHz oscillator
was off by 10kHz, i.,e. 10.250 or
10.230MHz, then the 10kHz error
will be divided down by a factor of
2048 to an error of just less than
5Hz. And a frequency error of only
5Hz is indeed a small error.
The frequency or channel of
transmit operation is determined
by the PLL or more accurately, by
the division ratio of the second
divider circuit. The division ratio is
selected by the binary programming on pins 12 through 15 of the
IC. It is the jumper configuration
on these pins that determines the
ratio and ultimately the frequency
of operation.
The channel/jumper reference
chart is located in the lower left
corner of the schematic. The first
column shows the channel numbers of 1, 7, 13, 19 and 25 (the only"
channels used by Uniden) and the
specific jumper configuration for
that channel. A circle means the
pin is jumpered to ground. A dash
means the circuit is open.
For a unit on channel 1, pins 12,
14, and 15 are connected to ground
and pin 13 is open. For channel 7,
only pins 12 and 14 are grounded.
And so on for each channel.
The other column on the chart
(the one labeled Xl) lists five different values of 39MHz crystals.
These are used in the first local

REFERENCE OSC
10.24 MHz

oscillator, TR6, in the receiver section. To perform a channel change
on this unit, all you need do is rejumper the PLL pins and change
the first local oscillator crystal to
the appropriate frequency. Once
you have reset the PLL, there is
one more adjustment that must be
made. The PLL reference voltage
off pin 3 (labeled TP8 on the
schematic) must be reset. To do
this, monitor the voltage on TP8
and adjust L10, the transmit
oscillator coil, for a reading of 4V
dc ± 0.2V. Once this is done, the
channel change is complete.

Ringing
Unlike a standard or corded telephone, the cordless phone does not
have a mechanical ringer. Although it is the handset that rings,
the ring is actually generated by
the base unit.
The ring signal generated by the
telephone company is a 20Hz
signal, in amplitude between 50
and 150V peak -to -peak. The
amplitude depends on what else is
connected on the line and how far
away the central office is from the
phone.
Across the telephone line input
of the base unit is a neon bulb. This
neon bulb is one half of the photo coupler circuit (labeled as NE -1 on
the schematic). The incoming ring
signal will ionize the neon bulb and
cause its light to strike the second
half of the photo -coupler, the
photo -resistor. When this occurs,

DIVIDER

that device's resistance drops from
several million ohms of impedance
to almost Oa The photo-resistor is
connected between ground and pin
9 of NOR gate B4 (part of IC5).
This means that the ringing signal
is pulsing pin 9 of B4 to ground at
a 20Hz rate.
The circuit configuration of B4,
A4 and A5 is an oscillator. Pulsing
pin 9 to ground turns it on and off.
Its output is taken off pins 11 and
12 and is applied to the input (pin
6) of NOR gate B3. B3, B2 and A3

form another oscillator circuit, the
ring oscillator. Its output comes
off pin 4 of B3 and is coupled
through C45 and R64 to varactor
diode D12 to modulate the transmit carrier. This signal is then
transmitted out to the handset to
make it ring.
The output of the ring oscillator
looks like Figure 6. It is roughly
square wave in shape with a
damped oscillation riding the
peaks.
Although the frequency of the
ring oscillator is adjustable by
VR4, it is not something to be set
indiscriminately. Uniden cordless

Figure

6.

Output of ring oscillator.

5kHz

1

CORRECTION
VOLTAGE
OUTPUT TO

PHASE
COMPARATOR

VCO

VCO
0
FEEDBACK

DIVIDER

5kHz

Figure

5. The phase lock loop (PLL), made up of a reference oscillator, divider network and
transmit oscillator locked on frequency through corrective feedback.
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telephones are set to ring at one of
three specific frequencies: 730,
1000 or 1300Hz. This is the second
half of the P code discussed earlier
(see chart bottom left of schematic). The receiver in the handset
is designed to respond to only one
of those three frequencies. If the
ring oscillator was off frequency,
the handset would not ring.
The purpose of the first
oscillator (B4, A4, and A5) is to interrupt or chop the output of the
ring oscillator. This makes it sound
more like a bell ringing. For this
reason, the first oscillator is
known as the chopper oscillator.
The chopper oscillator performs
two other functions besides activating the ring oscillator. It also
flashes the In Use light and activates the base transmitter.
Some of the chopper oscillator
signals also go right through

amplifier A6 to two other circuits.
First, to TR15 and then to the
Transmitter Enable circuit, B1
and TR13. TR15 controls D401,
the In Use LED. While TR15 is
being pulsed on/off by the
oscillator signal, it flashes the
LED.
The B1 NOR gate is being used
as an inverter. Because its input is
normally a logic 0 or low state, its
output is normally a logic 1 or
+ 8V, which is applied to the base
of TR13. Because TR13 is a PNP
transistor, the logic 1 turns it off.
When a ring signal is received, the
B1 output is alternately switched
low, which in turn pulses TR13 on.
When TR13 conducts, + Vcc is
switched through it to turn on
TR13, the transmitter driver, and
thus enables the transmitter. Now
that the transmitter is enabled, it

can transmit the ring signal out to
be heard at the handset.

(It was not mentioned earlier,
but when the handset is In Use, B1
is enabled via D8 by TR12, the
relay control. TR12 also turns on
the In Use light via D11 and the
audio output amplifiers TR4 and
TR5 via D5. Many people mistakenly believe the relay activates
the base unit. This is not so.
The relay only connects the base
up to the telephone line. It is actually TR12 that activates the base
circuitry when it is in use.)

Other features

This particular model has a baseto -handset page feature. When
S201, the page button, is pushed, it
activates the ring oscillator directly, completely bypassing the chopper oscillator. Because the ring
oscillator is not being chopped, the
page is heard as a steady tone.
This allows the user to differentiate between a ring and a page.
One is chopped and the other isn't.
The unit also has a feature
known as Auto Secure. This
feature prevents the base unit
from being accessed (either intentionally or accidentally) whenever
the handset is recharging in the
Cordless telephones have greatly base cradle.
enhanced the convenience of using the
When the Auto Secure switch is
phone by making it possible to walk as
on, TR14's base is conturned
far as 1000 feet from the base unit unfetnected to the positive charging tertered by a cord.
minal. When the handset is in the
base charging, TR14 conducts and
keeps a constant positive potential
on the base of TR12, the relay control. Because TR12 is a PNP transistor, it will not be able to turn on,
even if the base unit receives the
proper pilot tone. This, of course,
adds to this model's security.
The last section of the base is its
power supply. The output of the
bridge rectifier is + 16Vdc. This is
reduced down to + 8Vdc by the
regulator circuitry of TR20, TR21,
and zener diode D14. The + 16V
enters into the emitter of TR21
and is regulated down to + 8V at
its collector.
In the event of a power failure,
there is an optional 12V battery
jack (J401) located in the back of
the unit. The incoming battery
voltage is regulated down to + 8V
functo
pack
a
large
number
of
Modern microcircuitry allows cordless telephones
the same manner as previously
in
tions in a compact unit. This is a view of what the base station looks like when it is
described.
opened for servicing.

-
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Troubleshooting
Tips

No sound or picture
Sylvania E20-2 (Photofact 1595-1)
When first examined on the test bench, the color
receiver was totally dead, without any do power.

Resetting the breaker restored do power, but the
breaker tripped after a few seconds, indicating a
serious overload. I removed the horizontal -output
transistor, reset the breaker and applied ac power
again. The breaker did not trip, proving the
overload was in the horizontal -sweep section.
I tested the output transistor, found it was not
defective and re-installed it. Next, I removed the
connection between the T400 flyback and the
HVT401 tripler and applied ac power. The breaker
again tripped, showing the tripler and the picture
tube were not the problem. I restored the tripler
connection.
Diode rectifiers were the next suspects. SC450
(for the + 777V boost) checked normal, SC510 (of
the + 163V source) also was normal, but SC530 (for
the + 27V source) was shorted. I replaced SC530
and reset the breaker. A meter at the + 27V source
showed only a few volts before the breaker tripped
again.

THE
RIGHT

STUFF.

The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to be the standard cirectory for technicians
across the country. In excess of 3,000 quality NTE
types are cross-referenced to more than 220,000
industry part numbers.
YOU'LL FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:
Memory IC's
Transistors
Thermal Cut -Offs
Thyristors

Integrated Circuits
Rectifiers and
Diodes
High Voltage
Multipliers and
Dividers
Optoelectronic
Devices
Zeners
Microprocessors
and Support Chips

Other loads were disconnected without improvement, but removing the Q300 vertical -output transistor restored the + 27V supply. Both Q300 and
Q302 output transistors tested OK. When the yellow
wire from the vertical output to the vertical yoke
was disconnected and ac power applied, the breaker
did not trip but the screen showed a diagonal line in
the lower left corner.
Considerable thought and several resistance
measurements later', I found a short between the
yoke's horizontal and vertical windings. After the
yoke was removed from the picture tube, some sections of the windings appeared burned. Installation
of a new yoke and the original vertical -output transistors restored correct operation.
Frank Dreher
Kendall Park, NJ

Bridge Rectifiers
Unijunctions
RF Transistors
Microwave Oven
Rectifiers
Selenium Rectifiers
NEW! The Protector
6000'" Transient
Voltage Protection
Strip

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagrams and competitive
replacement right on the package. NTE quality
parts are available from your local NTE distributor
and come backed by our exclusive two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take off with NTE!

TPA

NEW -TONE ELECTRONICS. INC.
44 FARRAND STREET . BLOOMFIELD, NEW JERSEY 07003
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What do you know
about components?
A little girl was assigned the

task of writing about alligators. As
the time approached for handing
in her paper, it became obvious she
was going to need extra help. So,
the teacher gave her a book on the

Ilci se lis

Heds
By

Sam Wilson

subject.
The next day the little girl returned the book. "Did it help you?"
asked the teacher. "No," replied
the little girl. "It told a lot more
about alligators than I wanted to
know."
I know just how she feels. I own
a book on lasers that only has
about five sentences. The rest of
the book is devoted to math equations. It tells everything about
lasers except how they work.
If you want to design a laser,
you'll need that book. In this article, I will concentrate on the subject of how the laser works. A good
way to understand how the laser
(and LED) works is to go back to
the theory of the simple neon
lamp.

the positive terminal. They collide
with atoms, knocking other electrons loose which, in turn, collide
with more atoms. The result, as
shown in Figure 2, is called avalanching. It occurs when the voltage across the electrodes is at least
as high as the firing potential.
The atoms that have lost their
electrons move toward the
negative electrode because these
atoms are positive. When they get
close to the surface of the negative
electrode, they pull electrons off
its surface. As shown in Figure 3,
these electrons accelerate rapidly
toward the atom.
When the fast-moving electron
combines with the atom, it must
give up some of its energy. That
energy of motion is given off in the
form of light energy. That is what
makes the negative electrode appear to be glowing.
If you look closely at the
negative electrode from the top,
you will see there is a dark
space between the surface and the
glow. That is the space the electron moves through when it is accelerating toward the positive
atom.
The most important thing to
remember about this information
is that the electron gives off light
when it goes from a high energy
level to a lower energy level.

The neon lamp
The basic construction of the
neon lamp is illustrated in Figure
1. It shows two metal electrodes
inside a glass envelope filled with
neon. Other gases may be in there
to get a desired color, but they
have no effect on the theory of
operation.
A minimum voltage, called the
firing potential, is needed to get
The laser
the lamp into operation. If a do
Because the electrons recombine
voltage is used, only the negative with atoms in a random manner,
electrode appears to glow. If an ac the resulting light waves are out of
voltage is used, both electrodes ap- synchronization. Coherent light, on
pear to glow.
the other hand, occurs when the
When no voltage is applied, a light waves are in phase. That type
few free electrons are moving of light has a very high energy. If
around in the gas. When a do you can get a lot of electrons to
voltage is applied, these free elec- change from a high energy level to
trons start to move rapidly toward a lower level at the same instant,
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METAL
ELECTRODES

Figure

1. In

a neon lamp, when

high-

energy electrons combine with

positively charged atoms, they give off
energy in the form of light.
Figure 2. When the voltage is applied
across the terminals of a neon lamp, free
electrons begin to move rapidly, collide
with neon atoms, and knock other electrons loose, which in turn collide with
other neon atoms. This is termed avalanching.
Figure 3. Electrons pulled from the
negative electrode travel through space
to the positively charged atom where
they combine, emitting light.

NEGATIVE
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E
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Then, the light source is shut off
abruptly. That means that the elecPULSES
trons, which are no longer being
excited by the light, will return to
a lower level of energy. Because
HIGH -INTENSITY
the light goes off instantly, they all
LIGHT SOURCE
return to a lower level simultaneously, giving off coherent light.
One end of the ruby rod is highly
RUBY CYLINDER
-GLASER LIGHT
polished, so it reflects almost all of
the light generated within the
1
ruby. The other end is partially
POLISHED END
polished, and it reflects about 95
percent of the light and passes the
rest through to the outside world.
Figure 4. In a ruby laser, a high -intensity As a result, the light is bounced
they will produce coherent light. light source raises the energy of elec- back and forth. This reflected light
That is the secret to the high trons in a ruby crystal. When the elec- further stimulates the electrons to
power in a laser beam. Figure 4 trons return to a lower energy state, higher energy levels. The high simultaneously, they give off energy in intensity light source is repeatedly
gives an idea of how it is done.
A high -intensity light source is the form of coherent light.
turned on and off -to protect the
needed. It is important that this
ruby from its heat, so the output
light source can be shut off instan- the neon lamp. However, as they light energy is in the form of
taneously. As shown in the illus- move around the nucleus, they can pulses.
tration, this light source is placed be excited to a higher energy level
The coherent light of the laser
near a ruby cylinder. One reason by adding heat energy or light beam can be focused to a very narruby is used is because it allows the energy to the atom.
row beam, so the energy can be
light to pass through it. The elecWhen the high -intensity lamp is concentrated into a very small
trons in the ruby will be used to turned on, its light waves pass region. I'm sure everyone is aware
produce the laser light, but they do through the ruby. That raises the of some of the important applicanot leave atoms, as in the case of energy level of the electrons. tions of the laser, so I won't fill
four to five pages with that type of
information. However, the one
that intrigued me most, when the
scientists were trying out their
new toy, was when they lighted
the dark side of a half moon by
shining the laser on it from earth.
Now, that's what I call a flashlight!
The original laser was made with
ruby, but now they use gasses and
many other kinds of materials,
such as semiconductors. We'll
review the principle of the diode
lasers after taking a look at the
LED.
A

.t/

c

Figure 5. In an LED, electrons which
have been raised to a higher energy
state in traveling through the PN depletion region give off energy in the form of
light as they return to their normal
energy state.
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RAPID DECREASE

The LED
When a semiconductor diode is
manufactured, a depletion region
is formed at the junction of the P
and N regions. This is a region
where the resistance to the flow of
electrons is higher than in the P
and N regions. As a result, the
energy level of the electrons must
be raised to get them across this
section of the diode Figure 5A
shows the junction and the shaded
part of that drawing represents
the depletion region.
Just below the diode, in Figure
5B, a graph shows the energy level
of the electrons as they move
through the diode. Note that they
are raised to a higher level as they
move through the depletion section; but, as soon as they pass
through, they drop to a lower level
of energy. As described in the
discussion of the laser operation,
these electrons must give up their
extra energy. In the real world,
the extra energy must be converted to some other form.
As you might expect, the extra
energy may be converted to light,
if the conditions are just right (as
in the neon bulb and the laser). It
turns out that the conditions are
very good if the diode is made out
of Gallium Arsenide. One reason is
that it takes about 1.1/2V to move
the electrons across the junction,
they reach a higher level before
they drop back.
One slight problem exists. When
the diode is made out of Gallium
Arsenide, the light produced is in
the infrared region of the spectrum. But, if they put a little
phosphide material in with the
Gallium and Arsenic, the light is in
the visible spectrum. They add
other stuff to get other colors too.
The symbol for this electronic
marvel is shown in Figure 5C.
Light -emitting diodes should
never be operated without a series
current -limiting resistor! In some
types, the resistor is already built
into the diode case. Don't let that
mislead you into thinking the diode
can be operated without the
resistor. It's there whether you
can see it in the circuit or not.
The diode laser
The diode laser works on the
same principle as the LED.

In both the LED and the diode
laser, a small window in the diode
case allows the generated light to
get to the outside world.
The diode laser doesn't have the
destructively high energy of the
ruby (and other) types. So, it is
sometimes referred to as a soft
laser. This component is used as a
stylus for video discs and compact

However, to get a laser beam the
electrons have to be raised to a
higher level. This is accomplished
by polishing the end surfaces of
the diode.
The light is bounced back and
forth in the diode, between the
polished surfaces, just the same as
it was in the ruby laser. That raises
the energy level of the electrons so
they can produce the laser light.

audio discs.
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SAMS
Now! VCRs in POMs

Get additional PHOTOFACP coverage
at no additional cost!
Sams new VCR coverage is now included for
PHOTOFACT-OF-THE-MONTH subscribers. Every three
months you'll receive PHOTOFACT coverage of a major
VCR unit. This is bonus coverage at no extra cost to you
and in addition to the regular PHOTOFACT
documentation.

The more VCRs sold, the more repairs for you.
Everything breaks down eventually and the prime time for
VCR repair is starting now. VCR sales have skyrocketed
for the past three years and lots of those units are row
out of warranty. They will need periodic maintenance and
repair. Now you can benefit from this growing video
market by being a POM subscriber.

Sams helps you see the whole picture.
With Sams VCR coverage you don't have to pay
manufacturers for their literature and authorized service
dealer dues. You don't have to fumble from one set of
specs and formats to another. VCR data is presented
with the same accurate quality PHOTOFACT coverage
which Sams has used for 38 years with TVs and other
electronics. All major makes and models will be featured,
so you can be sure to have a complete VCR repair
documentation library with Sams.

And if you are not already a POM subscriber, now is the
time to sign up. Every month you'll receive 21 different
sets of PHOTOFACT documentation on all major TVs on
the market. PHOTOFACT is the industry standard
documentation-incorporating Sams exclusive
GridTrace " and CIRCuITTRACE9 coverage for quick, easy
component identification, plus troubleshooting tips for
fast repairs. Every PHOTOFACT is in the same clear
format for easy use, no matter which set you're repairing.

Don't lose sight of micro repairs, either.
Sams newest product, Computerfacts', carries the
PHOTOFACT tradition into new areas of opportunity for
you-micro maintenance and repair. Coverage will
include all major micros, monitors, printers, disk drives,
and other peripherals. A standing order subscription is
available and will assure you of receiving every
informative Computerfact without interruption and at a
significant savings over the regular individual price.

Ask your PHOTOFACT dealer for more information on
VCRs and POMs and Computerfacts today. He will be
happy to show you samples and answer your questions.
HOWARD W. SAMS & CO., INC.
A Publishing Subsidiary of

ITT

4300 West 62nd Street, Indianapolis, Indiana 46268

Dial 800-428 -SAMS
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DIGITRON ELECTRONICS
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Typical
problems
with
RCA CTC97
Effective TV troubleshooting requires
a knowledge of any unusual circuits
plus a list of the common component
failures. These items for the RCA
CTC97 chassis are discussed and
illustrated.

.A

Various dc -supply voltages in
many recent -model color TV
receivers are produced by rectifying samples of horizontal -deflection power, rather than by rectifying 60Hz line power, as was done
in older models. Several advantages are gained when low -voltage
power is generated this way. It's
easy to obtain either a positive or
negative voltage by reversing the
diode's polarity. And any desired
voltage can be produced (without
requiring a voltage divider) by
specifying an appropriate number
of turns in the flyback winding.
Filtering is less critical because of
the much higher ripple frequency.
Fewer dropping resistors are
needed, so less heat is produced.
In the RCA CTC97 color receiver, 60Hz line voltage is rectified by a conventional diode
bridge. The resulting + 158V is
regulated to + 114V and supplied
only to the Q101 horizontal -output
transistor. All other low -voltage
supplies are produced by rectification of horizontal power coming
from flyback pins eight and 12.
After filtering (and sometimes
regulation), the low -voltage dc
supplies are distributed to all other
solid -state -powered stages (see
Figure 1).
But there is one problem to overcome. The horizontal -deflection
system cannot operate until its
oscillator and driver transistors
are supplied with dc voltage. However, there is no voltage for them

until the horizontal -deflection
system operates. This dilemma is
solved by a start-up circuit that
temporarily supplies some dc

By Homer Davidson

voltage to the horizontal oscillator
and driver transistors. These do
voltages are supplied just long
enough for the receiver operation
to begin, and when voltages in the
+ 21.1V and + 26.4V supplies exceed the start-up voltages, the
start-up voltages are disconnected
from the supplies by switching
diodes.
Most circuit details of CTC97
chassis models used in 19 -inch
receivers are identical to those in
RCA CTC96 which are used in
some 13 -inch models. Therefore,
all information here applies equally to the CTC96.
Two grounds
Two types of grounds are used in
the CTC97. The negative lug of
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Low -voltage power and start-up circuits
This schematic shows the origin

and some details (less most filter
capacitors) of 12 dc -voltage supplies and the start-up circuit. None
of the 12 (except the + 158V supply)
has any voltage until start-up is
completed; the voltages shown are
the continuous ones present after
start-up. Line ac power is rectified
by the 4 -diode bridge (not shown),
producing unfiltered dc voltage with
high -amplitude 120Hz ripple. An input or peak -reading filter capacitor
is needed to increase the average dc
voltage and minimize the ripple; one
is supplied, but it is connected at
the other end of the T104 start-up
transformer's primary winding. The

primary winding has a low dc
resistance and inductance so it
does not interfere with the peak reading rectification (the rectifier
circuit almost ignores the T104
winding), while variations of current
through the winding can be used to
provide start-up voltages.
When ac power is switched on,
the first positive peak from the
bridge passes through the T104
primary winding and begins to
charge C114. Each subsequent
positive peak charges C114 an additional amount, with the current
decreasing as the capacitor voltage
increases. Therefore, the initial
surge of current through the T104

I
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primary from the first positive peak
induces a large pulse in the T104
secondary winding. Later peaks of
reduced current induces decreased
pulse amplitude in the T104 secondary winding. These 120Hz pulses of
secondary voltage are rectified by
CR115 and the resulting dc voltage
is sent to the horizontal oscillator
via CircuiTrace 8 and its +21.1V
supply, forcing the transistor to
oscillate. At the same time, CR113
and CR119 rectify the same 120Hz
pulses, producing a dc voltage that
passes through the + 26.4V supply
at CircuiTrace 9 to the driver transistor collector. The horizontal output transistor has some voltage
from the + 158V source and its
regulator, so all three horizontal deflection stages have sufficient
B+ to begin weak operation. But
power increases rapidly until all
voltage sources reach rated voltage.
Therefore, the start-up circuit must
be disconnected from two supplies.
Positive voltage at CR115's cathode
now exceeds the start-up voltage,
so CR115 acts as a reverse -biased
switching diode to become an open
circuit and disconnect the start-up
circuit from the + 21.1V supply. In
the same way, the CR119 cathode
voltage now is more positive than
the start-up voltage, so CR113 and
CR119 are reverse biased, become
open and disconnect the start-up
circuit from the + 26.4V supply.

Making certain the two sets of switching diodes operate as stated, the
T104 secondary winding returns to
the -31.1V supply. Because this
supply is rectified from flyback
power, the supply is zero until the
horizontal sweep operates. At the
beginning of start-up, the T104
secondary has zero dc voltage and

the

entire amplitude

of the

secondary-winding pulse is rectified. After start-up is accomplished, the supply applies -31.1V
to the secondary winding, so the
small amplitude of 120Hz pulses is
not sufficient to override the
- 31.1V and produce dc voltage by
rectification. Therefore, the double
action (lower pulse amplitude and a
reverse dc bias) after start-up provides dependable diode switching
between start-up and normal operation condition.
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Be Sure...with
RCA!s

Antistatic Kit.
Protect static sensitive devices
from costly damage.
Electrostatic charges build up all
around the work environment, posing a
constant threat to static sensitive devices.
RCA's Antistatic Kit (Stock No. 162351)
protects these devices from the damaging
effects of static buildup. The kit consists of a
static dissipative mat, a lightweight wrist
strap and coil cord, and a six-foot grounding cable that safely drains electrostatic
charges to ground.
No matter what kind of static sensitive

C114 is a hot or floating ground
that is connected to the bridge rectifier. And the bridge rectifier is
connected direct to 120Vac. There-

devices you test, repair, or work with, you
need RCA's Antistatic Kit working for you.
See your RCA Parts Distributor; or for more
information write RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096-2088.
Attention: Sales Promotion Services.

RCI1 Distributor

and
Special Products Division

Failure of start-up
It is important to know the voltages and symptoms that result
when start-up does not occur,

fore, relative to an earth ground, which happens when the horizonthis hot ground measures about tal -sweep system is inoperative.
70V. Major components associated
Imagine that the horizontal with the hot ground are: the diode output transistor has been rebridge, C114, SCR101 and the moved (equal to an open tranbase and emitter circuits of Q101, sistors) and a CTC97 is switched
the horizontal -output transistor. A on. Several pulses of do current
metal screw near SCR101 (Figure pass through T104 and begin to
2) should be used for most tests incharge C114 (see Figure 1). As
volving the hot ground.
C114 charges rapidly, the current
Another cold -ground system is decreases rapidly and, after a fraccompletely insulated from the hot tion of a second, drops to almost
ground and its wiring. All the tran- zero, as its voltage levels off at
sistors (except Q101), ICs and the about + 166V. This is normal
dc -voltage supplies of Figure 1 (ex- because there is virtually no load
cept the + 158V supply) are on the supply.
referenced to this cold-gound
While the capacitor has been
system.
charging, the decreasing -amplitude
Although it should be relatively pulses of current through T104
safe to work with cold-ground volt- have produced a decreasing ampliages without using an isolation tude at the secondary winding.
transformer, it is definitely dan- Start-up diodes CR115 and CR113/
gerous to connect to any part of CR119 rectified these pulses and
the hot supply or its hot ground fed the do voltage to the + 21.1V
without the protection of an isola- and + 26.4V supplies, temporarily
tion transformer. Use an isolation providing the horizontal oscillator
transformer for all tests, and be and driver with enough voltage to

operate. Unfortunately, these

safe!
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start-up voltages quickly decrease
to almost zero, and the oscillator
and driver stages either stop operating or operate very weakly.

Consequently, the outward
symptoms of a dead horizontal deflection system are no sound, no
raster and no picture. A digital
meter and a scope will show more.
At the Q101 horizontal -output
transistor collector (metal case), a
meter should measure about
+ 150V, while the scope should
show decreased ripple at C114. Of
course, remember that these
measurements are made relative
to the floating or hot ground (see
Figure 2). Also, all supplies that
obtain do voltage by rectifying flyback signals will show zero -voltage
readings.
In summary, when there is no
short circuit or excessive leakage
on the + 158V supply, a failure to
achieve start-up produces these
symptoms: no sound and no raster,
a higher voltage (perhaps + 166V)
and reduced 120Hz ripple at C114;
about + 150V at the Q101 collector
and zero do voltage from the other
supplies.
RCA CTC97 does not have a
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2.. Arrows show locations of important components on the CTC97 chassis'
side. At the bottom, the arrow on the far left points to a metal screw that is connected to hot ground. This screw is important for voltage and waveform
measurements. Next is SCR101, the SCR switch of the +114V supply. Q101, the
horizontal -output transistor, is at the right. The arrow at the top indicates flyback
T101. The PW600 regulator circuit board is below the flyback.

Figure

shut -down safety circuit that eliminates the horizontal sweep when
excessive high voltage or excessive
picture -tube current occurs. Instead, the safety circuit (described
later) changes the horizontal -oscillator frequency so drastically that
it cannot be locked. Additionally,
the frequency change is in the
direction that reduces the high
voltage somewhat. But the screen
will show out -of-lock stripes and
sound can be heard.
However, complete shut -down
can occur even after start-up was
successful and the receiver has
operated for a time, if the horizontal -sweep power is interrupted.
When ac power in the home blinks
off for a second or two, the
receiver is forced into shut -down
because there was a loss of do
voltage power to the horizontal
system, but it was not missing long
enough for C114 to discharge. Unless operation is attempted while
C114 is discharged, start-up cannot function. However, in the
absence of a receiver defect, the
receiver will resume normal operations, if the power switch is
turned off for a moment or two,
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and then switched back on. Successful start-up will produce normal performance.
Failure to start-up can occur,
also, during troubleshooting tests.
For example, suppose you placed a
jumper from the horizontal oscillator base to ground and forgot to
remove it when you switched on
the receiver next time. Start-up
would fail because the oscillator
was not working, but removing the
ground jumper while the power
was still on would not produce
start-up. The receiver would appear to be completely dead. Instead, the power must be turned
off long enough for the C114
voltage to reach almost zero. After
that time, application of power
should provide proper start-up if
the horizontal -sweep system is
normal.
Remember, when start-up fails,
the receiver has no sound or
raster, the 158V supply and the
Q101 collector voltage probably
will be high, and the C114 ripple
will be lower than usual. The same
symptoms are produced by correct
start-up followed by shut -down.

Figure 3. When there is no sound and no picture but the + 158V supply has excessive
voltage, listen for a continuous tic -tic sound from the flyback (horizontal output
transformer). Roll up a paper, or use a short length of garden hose like a
stethoscope. A steady tic -tic sound usually indicates the + 158V supply and the
+ 114V -regulator circuit are normal. If so, test the horizontal -deflection circuit.

Servicing by tic -tic
A regularly recurring tic -tic
sound from the flyback transformer in the CTC97 and several
other RCA chassis can often help

during troubleshooting. When
there is no sound and no picture, a
faint tic -tic sound from the flyback
(Figure 3) usually proves the
+ 158V supply and the SCR -regulator circuit are functioning normally, or at least as normally as
they can without any horizontal deflection power.
The tic -tic sound is generated by
a low -frequency self-oscillation in
the SCR-regulation circuit. The
tic -tic sound is weak, but don't get
too near the flyback in case it does
have power. Use a short length of
garden hose as a stethoscope,
bringing flyback sounds to your
ear, but preventing the possibility
of shocks.
Use the following sequence to
locate the problem area:
Apply power to the chassis, listening for a short burst of sound.
If the raster does not light after
one minute, listen for the tic -tic
sound around the flyback.
If there was no raster or picture
and no sound was heard at any
time, but a tic -tic of about two
48
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Figura 4. Testing for a Q101 collector short or a shorted CR101 damper using a
voltage -drop junction or diode test. The reading here shows a normal damper
forward -bias reading. Notice the positive test lead is placed against the hot -ground
screw.

per second was heard around
the flyback, the + 158V hot supply and the SCR -regulator circuit probably are working, but
the horizontal -sweep system is
dead. Check the sweep circuit
and make repairs. (Start-up was
not complete.)
If there was a short burst of
sound immediately after poweron but it stopped quickly, there
was no raster or picture, and the
tic -tic sound could be heard from
the flyback, the problem is likely
to be excessive current in a volt-
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age supply, such as the one for
vertical sweep. Check for shorts
and other overloads. (Note:
Start-up was successful but was
followed immediately by shutdown.)
If power -on produces no sound,
picture, raster or tic-tic, look for
a defect in the + 158V supply or
the SCR regulator. (Start-up
did not begin.)

Tests with meter
A convenient hot ground for
testing the + 158V floating-ground

supply can be found on the heat
sink just below SCR101 (Figure 4),
while the Q101 horizontal-output
transistor is at the right on the
same heat sink. When the set is in
shut -down mode, both metal cases
should measure higher than usual.
If the SCR101 anode (metal case)
measures much lower than the
shut-down + 166V, it is likely the
+ 158V hot supply has a defect. In
that event, check the bridge diodes
and C114. Start-up is unlikely
when the + 158V supply is defective. Therefore, make all necessary repairs to the + 158V supply
first.
If the SCR101 anode voltage
reading is correct for the shutdown mode, measure the do voltage at Q101 collector (metal case).
Without horizontal pulses to sync
the regulator, the + 114V supply
should measure about + 150V at
the Q101 collector.
A CTC97 that is in shut -down
condition should be tested by kickstarting the oscillator and driver
from an external supply. Those details will be given later.

The Figure 5 partial schematic
shows several components that
should be tested before kickstarting is employed. After a time
of operation, switch off the power
and feel the Q101 output transistor's case. If it is warmer than
normal, suspect leakage. The
digital meter of Figure 4 shows the
correct voltage -drop diode test of
the damper diode CR101. Next,
remove the Q101 transistor for ac-
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Figure 5. Regulation of the + 114V supply (and with it, regulation of the signals and
dc voltages rectified from the flyback) is accomplished by varying the conduction
time of the SCR. A longer time of conduction increases the regulated + 114V after it
is integrated by C8. Notice that C8 is not electrolytic, but one designed to handle
pulse current. It is a NPO type for stability. A second factor of regulation is the
flyback pulses that are applied through current -limiting coil L103 to the SCR101
anode. These negative -going pulses turn-off SCR101; but in addition, some rectification of these pulses by SCR101 adds current to the regulated-voltage supply, thus increasing the effectiveness of the regulation. Several small transistors make up the
circuit that drives SCR101 (at the proper time during each horizontal cycle) into full
conduction that is stopped later by the negative-going pulses. The Q101 horizontal output stage is more conventional. An open in C125, C103 or C104 (and especially
C103) will increase the high voltage and add ringing wrinkles to the Q101 collector
waveform pulses. A short or serious leakage in any of the three will eliminate the
sweep and high voltage.
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located any erratic operation or
serious overloads in the horizontaldeflection system, it is time to test
with reduced power, thus minimizing damage to components. When
reduced power is used, the horizontal must be kick-started from
an external power supply.
Because the picture -tube heater
is powered by horizontal from the
flyback, these tests at low voltage do
not produce a raster or picture.
However, some high voltage can
CTC97 chassis, the X-ray protection circuit does not produce
be measured. Ideally, the external Figure 6. In the RCA
shut
-down of the receiver (as many later models do). Instead, excessive
total
power supply should provide about amplitude of pulses from the flyback causes 038 conduction which increases the
+ 20V of regulated output and be
positive voltage in the AFC circuit to change the horizontal -oscillator frequency so
capable of supplying 200mA con- much that the picture cannot be locked by rotation of the horizontal -hold control.
tinuously.
a defect in the start-up circuit.
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usually triggers the X-ray pro- hum does. It is possible for startif the receiver supplies exceed
tection circuit, forcing the up transformer T104 to develop
the external voltage. Negative
horizontal out -of-lock.) Warn- shorted turns, and this would stop
terminal of the power supply
ing: Examine the collector that start-up completely. Howa
chassis
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cold ground.
about halfway between the make certain that someone who
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former to
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225V

tion circuit. The Q38 base voltage
is clamped to about + 23V by zener
CR135 and R191. Horizontal pulses
from the flyback are rectified by
diode CR132, filtered by C163, and
the resulting dc voltage is reduced
by voltage divider R185/R198, so
the Q38 emitter voltage is slightly
less positive than its base. Therefore, in normal operation, Q38 has
reverse bias and is non-conductive.
When the flyback pulses rise to a
dangerous level, the Q38 emitter
voltage rises until it is more
positive than the base. Q38 now
has forward bias, because it is a
PNP type, and some of the emit-

ter's positive voltage passes

through the transistor, exiting at
the collector, and then is sent to
the base of Q29, the AFC transistor of the horizontal oscillator
circuit. The Q29 base normally is
positive (partially because the horizontal -hold control varies this base
voltage in order to change the
oscillator frequency), and the Q38
voltage forces it more positive so
the hold control cannot lock the
picture.
Although the circuit does not
stop all horizontal operation, it
reduces the high voltage slightly,
and the out -of-lock picture should
prompt the viewer to have the
receiver repaired (including the
cause of the high voltage). Extreme cases of excessive HV might
kill the horizontal oscillator and
thus cause shut -down, but I have
not seen one of that severity so
far.
A quick way to determine
whether or not an out -of-lock picture is caused by the X-ray circuit
is to ground the collector or emitter of Q38, or to connect together
base and emitter. If this allows
correct horizontal locking, either
the high voltage is excessive or the
Q38 circuit it defective. In either
event, the horizontal oscillator has
been cleared of suspicion.
Notice the TP1 testpoint. When
it is grounded, the receiver should
fall out of horizontal locking; and
adjustments of the horizontal-hold
control should not be able to lock
it. This is the desired operation. If
grounding TP1 does not force the
oscillator out -of-lock, the X-ray
protection circuit should be tested
to find the defect.
Shorted yokes

Another defect that prevents
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successful start-up is a shorted
yoke. The heavy load on the
horizontal -sweep system prevents
sufficient buildup of do voltage in
the power supplies, so the start-up
surge arrives and passes, but it is
not replaced by rectified voltage.
Start-up begins, but fails. There is
no sound and no raster.
Ringing the yoke is an excellent
test method, but the two coils
should be tested separately for
best accuracy. A quick method
that often works is to disconnect
one wire of the horizontal yoke
(Figure 7), turn down the bright -

icy w
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TO BRIDGE
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Figure 8. When the ac -line fuse is open (or removed), a 100W light bulb connected
across the fuse contacts limits the current, and will show by the brightness how
much current is flowing.
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Figure 7. If disconnecting one end of the
'horizontal yoke restores the sound, it is
likely that the yoke is defective.

ness control and switch on the ac
power. Try the volume control.
Loud audio sound obtained when
the yoke is disconnected, and no
sound with it connected, normally
is proof that the yoke is defective
and should be replaced. Operation
with an open yoke widens the retrace pulses in the Q101 collector
waveform, but the test permits
some high voltage to be produced.
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Figure 9. These three horizontal -oscillator transistors and frequency -determining
capacitor C146 have caused some problems in the past. Check them first.

Overload test
An alternate method of minimizing damage to transistors and
other sweep components during
preliminary tests is to limit the ac
line current by temporarily connecting a 100W incandescent light
bulb across an open ac fuse (Figure
8). If the fuse is not open, remove
it from the holder. The bulb limits
the maximum current to less than
1A, while showing by its brightness the relative amount of current and voltage at the bulb.
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Oscillator problems
Figure 9 shows several oscillator
components that have been known
to cause problems. C146 is the
principal frequency determining
component, so the slightest deviation from specification causes erratic operation. Q30 and Q31 form
an emitter -coupled oscillator,
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C139
033

Figure 10. An increased value or an open circuit in R132 can produce an unstable picture or erratic horizontal locking. The defect reduces the amplitude of the horizontal deflection sawtooth that is compared against the sync pulses.
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while Q29 varies the oscillator bias
to change the frequency sufficiently for locking with the video.
Unstable horizontal locking or
picture -pulling can be caused by a
changed value of R132 (Figure 10).

stallation of new flyback restored
the correct high voltage and
stopped the pulsed blooming.
FLYBACK
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Remember that sawteeth formed
from the horizontal -sweep signal
and pulses from the separated
sync must both be applied to the
horizontal -AFC diodes before solid
locking can be obtained.

RCA CTC97 supplies power to
only one transistor (Q101 horizontal output) from the line -rectified
hot supply. All other dc -supply
voltages come from rectification of
horizontal -deflection power from
the flyback transformer, followed
by filtering and sometimes regu-
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Unusual problems
One CTC97 showed a picture of
excessive brightness. Adjustments
of brightness or screen -grid controls had little effect on the brightness. Under normal conditions, the
screen-grid control can vary the

screen voltage between about
+ 220V and + 725V, but in this
receiver, the control changed the
screen voltage very little and
never below about + 650V.
Evidently, the high screen -grid
voltage was producing the excessive picture brightness. In the
CTC97, the screen-grid control is
part of a voltage divider that includes the picture -tube focus control (Figure 11). Most components

Figure 11. An open R108 in the
focus/screen-voltage divider produces
excessive brightness.

are inside the assembly, but the
R108 2.7M resistor that completes
the divider path back to the flyback winding is external. R108 was
open. Replacement and screen grid control adjustment for proper
CRT -gun cut-off point restored correct brightness and color tracking.
In another case, the picture
would bloom and the size would
pulsate, regardless of the brightness -control adjustment. When
measured at the picture tube, the
high voltage varied between 12kV
and 14kV, obviously too low. In -
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lation. Therefore, start-up do
voltages must be supplied to the
horizontal oscillator and driver
(the output has voltage) before the
horizontal system can operate and
produce power for the other voltage supplies.
When a CTC97 is operated with
low power to prevent component
damage during tests, an external
voltage supply must be connected
to furnish B + voltages for the
horizontal oscillator and driver
transistors.
After these facts are understood, troubleshooting can proceed
along the same general lines as
for other solid-state color TV
receivers.
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Clearing up a
snowy TVRO picture
In a satellite earth station, the

By Tom Moore

LNA (low -noise amplifier)
amplifies the TV signal collected

Solving problems in a
satellite receiving system
starts with isolating it to a
specific component.

by the dish by 40dB. The amplified
signal then passes through the

downconverter where the frequency is ultimately converted to
70MHz. Components used in this
stage are field effect transistors
with low noise characteristics and
high amplification.
Because the incoming signal
varies between 3.5 and 4.5GHz, a
variable oscillator is used to supply
the mixing signal which converts
the incoming signal to 1100MHz.
Next, the signal goes through the
first IF stage where it is boosted
another 5 to 10dB. This stage is
biased for class A operation and
can be tuned in the field.

A second mixing signal is ap-

plied, reducing the signal frequency to 70MHz. The next IF amplifier is very critical and is usually

tuned at the factory. It sets the
noise bandwidth of the receiver as
well as supplying 60dB gain.
Most TVRO installations are this
type of system, referred to as dual
conversion. These systems reduce
interference from signals near the
4GHz band. You should be aware,
however, that a few systems use
one mixing stage and one IF
amplifier: Single conversion types.
From the second IF amplifier,
the signal goes to the receiver and
passes through a phase -locked loop
signal processor. A feedback AFC
signal is applied to the incoming
signal for greater stability. Output
from the signal processor is split
into video, audio and RF components.
If a viewer is really serious about
getting the most from his system,
he'll invest in a TV monitor for the
video and a good stereo for the
audio. The video and audio corn-
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ponents from the signal processor
are fed through output jacks at the
back of the satellite receiver so the
viewer can inject the signal directly into his monitor and stereo set.
For a conventional TV set without
a cable input, the RF component
passes through the RF out jack
and goes through an adapter
which connects to antenna terminal connections at the back of
the set.
The receiver accepts signals not
only from the low -noise amplifier/
downconverter, (LNA/DC), but
also from a conventional antenna
on the roof for local stations. This
signal enters the receiver through
an RF in jack. The final connection
is the power cable between the
receiver and the LNA. This supplies the power to the LNA/DC.
This basic understanding of the
various components in an earth
station will help correct a common
TVRO troubleshooting problem:
snow in the picture. The purpose is
to show how to isolate the problem
to a specific component.
In the past, this kind of problem
indicated a faulty antenna installation or a set which needed alignment. This still may be the case.
Because the receiver accepts input
from either the satellite dish or a
rooftop antenna, as a first
diagnostic step, set the receiver to
accept the local stations from the
conventional antenna. If snow continues, then the problem is either
in the set or the antenna. If you
switch the reception back to accepting inputs from the satellite
system and snow continues, the
problem is most likely in the set.
Suppose the local programs are
clear, the next question is, does the
problem exist on all of the satellite
channels? The reason is that not all
satellite transponders are equal in
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Certified Electronics Technicians. It includes material
covering the most often missed questions on the
Associate CET Exam. 81/2" x 11", paperback, 96
pages.
CERTIFIED
Zr

City
State

Zip

2nd
OSCILLATOR

OPTIMA ELECTRONICS
TO ORDER CALL TOLL FREE 1-800-327-0224

POPULAR VCR NUMBERS
$ 5.25
AN6344
$ 3.25
AN6350
$ 3.25
AN6361
$ 6.95
AN6677
$ 4.25
AN6912
Call and ask for our current flyer.

AN6300
AN6320
AN6330
AN6332
AN6341

HORIZONTAL OUTPUT TRANSISTORS
$2.50 ea. Min. 10, 1 yr. Warranty
1308K Sanyo
2SD1341P Sanyo

GET CERTIFIED!

Address

AMP

1100MHz

TECHNICIANS .. .
Get serious
about your profession!

Name

IF

Mixer

1st
OSCILLATOR

Send check to ISCET, 2708 W. Berry
Ft. Worth, Texas 76109

2nd

2nd

IF

AMP

$ 7.25
$ 7.95

$ 3.95
$ 5.95
$ 2.25

REPLACEMENT TRIPLERS
500A ..$11.95
529 ...$15.50
522 ...$11.95
339 ...$15.75
523/526A
5 for $55.00

TRANSISTORS & I.C: s...MIN. 10, CAN MIX
STEREO #'s
AN214Q...$1.50
DM133
$5.95
AN245 ....$3.50
DA101
$5.75
AN247 ....$2.95
D HA1388
$5.25
AN239 ....$4.95
HA1396
$5.50
AN313 ....$3.95
HA1398
$4.95
AN7145 ...$3.50
UPC1181
$1.00
AN5210 ...$6.50
UPC1182
$1.00
AN5310 ...$3.95
UPC1185H
$3.50
AN5320 ...$3.25
2SC2580
$2.95
AN5435 ...$2.95
2SA1105
$2.95

2SC1116 ..$3.95
2SC1114 ..$3.75
MN8303
.$3.95
2SC1124
$ .95
2SD871
$4.25
CX101G ..$10.50
CX103 ...$10.50
CX143A ..$10.50
UPC1368H2$3.95
UPC1367C .$3.75
(Subs CX557A)
.

.

.

.

.

.

.

V

GENERAL
BSR Turntable Complete (cer. cart.)

ADC-QLM30 Cart. & Needle Boxed (needle only $2.25)
ADC Magnetic Cart. -Integra STXLMII Series
F59A-59U Connector Crimp-on
Beta Video Heads
VHS Video Heads
Panasonic Dual Antenna -Packaged (AT -19) min. 5
TV/Game Switch (#AB21) min. 10

$39.95
$4.75
$10.95
300 for $30.00
$53.20
$45.60
$2.99
$

.89

Quantity Prices Available
Letters of credit and all checks placed on deposit with Bank of Hallendale,
FL. VISA & Master Charge accepted. Min. order $75. FOB Dania, FL.
Catalog $3, refundable upon order.
SEND CHECK OR MONEY ORDER TO:

OPTIMA ELECTRONICS
Copies

@

$5.00 ea

Send material about ISCET
and becoming certified.

2022 Tigertail Blvd., Dania, FL 33004
Phone (305) 920.3550 TOLL FREE: 1.800.327-0224
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output power. A transponder can
vary between 6 and 9W according
to the needs of the individual
broadcaster leasing the transponder.
If the problem isn't on all the
channels, the problem is likely in
the receiving dish. An 8 -foot dish
will have more signal loss than a
10 -foot

dish of equal

quality,

therefore sparkling will be apparent on the weaker channels. If
the customer has a 10 -foot dish,
the next question is: how many
sections were used to assemble it?
If more than two sections were used, it is expected that there would
be higher signal loss. A visual inspection of the dish should detect
any blemishes which might cause
the problem.
If the problem is on all of the
satellite channels, and the dish is
adequate for the locality, then the
problem is most likely in the
downconverter. If it uses single
conversion rather than dual conversion, the problem might be
caused by mutual interference. If
56
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it uses dual conversion, an IF
alignment of the first stage might
clear the problem.
So far, the solutions to a troubleshooting problem have only dealt
with components which process
the incoming signal. The most
common problem with earth stations has come from a component
outside of the signal path, the remote device. A lot of people use a
device which has a computer
memory. Whenever you want to
position the dish on a different
satellite, you merely punch in an
alphanumeric code.
Unfortunately, these devices can
lose the memory due to power
surges or loss, stray microwave
signals, or faulty components
which necessitates reprogramming. Reprogramming is very simple. These devices have both an
east -west switch and a set of alpha
and numeric keys. Push the switch
to west and let the dish slew over
to the azimuth of the westernmost
satellite, Satcom III. When the
dish is pointing at the satellite, use
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the east -west switch to rock the
dish back and forth until the
strongest signal is received. When
the picture is peaked, hit the program key and enter the code for
the satellite. Move the dish back to
the east until the next satellite is
reached and repeat the process.
Repeat the procedure until all
satellites have been entered.
With this knowledge of remote
devices, let's return to the original
problem of snow in the picture. As
you can see, each satellite should
be peaked before the code is
entered in the device. If reception
from one of the satellites wasn't
peaked, then the reception will
always be off because the remote
device will position the dish according to the setting entered. The
final question when troubleshooting this problem asks: Is the
trouble from different satellites or
one particular satellite? If it is only
one satellite, then a few minutes to
reprogram the remote device for
the satellite in question could clear
up the problem.

A 20 -page short -form catalog
describing more than 50 test instruments, including digital and
analog meters, isolated ac power
sources, signal generators, do
power supplies and universal
counters is now available from
VIZ Test Equipment, division of
VIZ Manufacturing Company,
Philadelphia.
This color catalog introduces
nine new instruments including
three new isolated ac power
sources and four new digital fre-

quency counters. Technical
specifications listed include
voltage and current ranges, meter
accuracy, measuring range and
resolution.
Circle (127) on Reply Card

Vaco Products Company offers
an 8 -page catalog containing full color photographs and complete
descriptions on a number of new
products which Vaco introduced
earlier this year. These products
include a new family of ratchet
magnetic screwdriver sets, Nibbler cutting tool, micro wire stripper, Teflon & fiber-optic stripper,
Slide -a-Socket, line of magnetic

metric nut drivers, expanded
screwdriver line, hex key vinyl
displays and electrical testers.
Circle (130) on Reply Card

Simpson Electric Company is
offering their 28 -page, 4 -color
catalog 5400-P. The catalog lists
the entire Simpson stock line of
more than 1500 U.S.-made analog
and digital panel meters, meter
relays and controllers. Also listed
are panel -mount chart recorders.
Included are Simpson's popular
styles: the Wide -Vue, Bold -Vue,
Century, Designer and other
meter series, which are offered in

many sizes from 11/2 -inch to 7 -inch
and in most preferred ranges.
Circle (131) on Reply Card

A full -color, 4 -page brochure
providing a complete explanation
of power problems confronting
computers and other sensitive
computerized equipment, including price/performance comparisons of the available solutions, is
available from Shape Magne-

tronics.
This brochure also provides
detailed performance specifications for Shape's Z -Phase Line
Tamer power conditioners for applications requiring 3 -phase power
protection, and for Shape's Computer Line Tamers for singlephase systems. Shape Z -Phase
Line Tamers are available in standard capacity ratings, ranging
from 7.5kVA to 75kVA for 3 -phase
applications. Single-phase Computer Line Tamers range from 30VA
through 75kVA

For over 20 years Teac has supplied calibration test tapes to the
world's major manufacturers. With our expanded production facilities
we are now able :o offer to the public test tapes for virtually any
calibration and alignment procedure.
Each tape is individually mastered on Teac's precise
laboratory calibrated equipment to ensure absolute
tolerances and c'itrol.
Both casse-_-_e mechanics and the tape inside
are specifically electea for extreme accuracy and
durability under repeated test conditions.
In add_tiort we offer two torque meters,
one for fast forv,.ard and rewind, and one for
play, plus mirror equipped cassette tape for tapie
path/skew tests. We also make custom test ta'
to meet special specifications upon request.
Call or wrie us for a complete brochure.

TEAC.
MADE IN JAPAN
COPYRIGHT 1984, TEAC CORPORA1

BY FANATICS.

N OF AME ICA. 7733 TELEGRAPH ROAD MONTEBELLO, CA 90640
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Test

your electronic
knowledge
By Sam Wilson

It is a good idea to periodically
review the basic ideas related to
technology. The questions in this
quiz cover many specialties in electronics.
1. For the system of Figure 1, an
increase in the strength of the
magnetic field causes an increase
in the generated voltage (V). This
is an application of:
(A) Lenz's Law.
(B) Field Effect.
(C) Hall Effect.
(D) Thompson Effect.

ference how complicated the circuit is, it can always be represented by the simple circuit of
Figure 3B. Both circuits will produce the same amount of current
through a given value of load
resistance (R).
(A) The above statement is not
true.
(B) The above statement is true.

6. Which of the following is still
an advantage of relays?
(A) Very fast speed
(B) High fan out
(C) High fan in
(D) Low standoff ratio

2. A VOM rated with a sensitivity of 20,000(1/V is used to measure
6V. The impedance of the meter,
when making this measurement is:

7. The duty cycle for a square
wave is:

(A) 0 percent
(B) 50 percent
(C) 63 percent
(D) 100 percent

x 20,000 = 120,00012.
(A) This is a correct interpretation
of the ohms -per -volt rating.
(Bj The ohms -per -volt rating cannot be used this way.
6

3. In the circuit of Figure 2, the
meter indicates a current of value
I. Assume there is no internal
resistance in the battery. If the
battery and meter are interchanged, the meter will indicate:
(A) a higher current.
(B) a lower current.
(C) the same amount of current.
(D) an amount of current that cannot be determined from the information given.

8. Which of the following is more
nearly like a perfect filter?
(A) A filter of the first order
(B) A filter of the second order
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9. Consider this Boolean equation:
A + B + C = ABC
(A) The equation is correct as
given.
(B) The equation would be correct
if the C was eliminated.
(C) The statement is not correct.

COMPLICATED
CIRCUIT

IAI

L

4. The circuit in Figure 3A is a

complicated interconnection of
resistors and batteries that produces a voltage across terminals w
and x. It doesn't make any dif-

5. Which of the following is a
component that acts as an interface between two logic circuits
that could not be directly connected?
(A) Encoder
(B) Decoder
(C) Register
(D) Buffer

B)

FIGURE 3
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L

of the following is
needed with open -collector logic?
(A) A pull-up resistor
10. Which

(B) A pull -down resistor
(C) A filter capacitor
(D) A voltage divider

MOVING?

5. D. There are several kinds of
buffers used in electronic systems.
This type does not have a voltage
gain, but it often has current gain.

Answers to quiz

6. B. The high fan

out rating

1. C.

means that the relay can

ment.

simultaneously switch many output circuits.

The Hall effect device is
used in magnetic measuring equip-

tronic

2. B. The ohms -per -volt rating
gives the full-scale deflection sensitivity of the meter movement.
The full-scale current is the
reciprocal of the ohms -per -volt
rating. For example, a 20,0000/V
sensitivity means that the meter
will deflect to full scale with a current of 50µA.

7. B. Duty cycle is a measure of
on time compared to the time for
one cycle.

3. C. This is an application of the
reciprocity theorem.

10. A. An advantage of open collector devices is that it makes it

4. B. This is an application of

a simple matter to connect several
outputs together through a single
pull-up resistor.

Thevenin's Theorem.

If you're planning a move in
the near future, don't risk
missing an issue of Elec-

8. B. The higher the order the
more closely the filter approaches
the ideal filter.

Subscriber Services
P. 0. Box 12901
Overland Park, KS 66212

Name
Address
City

State

NOW YOU CAN USE YOUR CRT/RESTORER/
REJUVENATOR/CLEANER ON ANY COLOR CRT
YOU DO NOT NEED TO BUY A NEW CRT TESTER.
SAVE HUNDREDS OF DOLLARS
"THIS IS THE ONLY ADAPTER YOU WILL NEED"
-USE ON NEW IN -LINE & ONE-GUN TUBES-

It's plenty tough being

service dealer these days.
That's why we're working so hard
to make it easier for you to operate
a cost-effective business.
NESDA offers business contacts,
technical and management certification, substantial savingson bank and
card and insurance rates

If your tester is the CLEANER/RESTORER type or the REJUVENATE type, you can
use the function on your present machine or any Color Tube listed from a 9" to a
2r, including foreign types. Checks Quintrex, Japanese Miniature Base, Japanese
In-Line, Sylvania, and GE 90 Degree Inline, New Sony Trinitron, Zenith Special Inline, European 110 degree in -line, Sylvania 100 degree Color Tri -Potential, RCA 90
degree In -line, 110 degree Color, 90 degree Button Base, Large Trinitron, Small
Trinitron.
In order to test the tubes presently on the market,
you need 60 different sockets. At $15 a socket,
that will cost you $900 for sockets alone.

-

That's a lot of money, and it still doesn't prepare
you for all the new CRTs to be announced next
week, next month and next year. But, what can
you do?
Well, you can continue paying $100, $200, and
$300 a year for new sockets, and still never be
totally prepared. Or, you can make a one time investment and be able to test every color CRT, now
and in the future.
We will have over 9000 CRTs to test in five
years.

that's just the beginning!
NESDA members are kept informed about industry developments and are offered the most comprehensive managerial and
technical training programs available. Besides, NESDA is your
including your voice to
representative at the national level
manufacturers and the agencies of the federal government.

-

Answer

.

it!

"at'onniElcctr-z Salrsó

NESDA

CHECKS OVER 2200 COLOR TYPES
*REPLACES OVER 60 ADAPTERS
B&K, BELTRON, SENCORE, REND,
EICO, CONAR, HICKOK, HEATHKIT,
RCA, ALL OTHERS

Service Dealers Association

For more information -and an application, write to:
NESDA, 2708 W. Berry St., Ft. Worth, TX 76109; Ph (817) 921-9061

Call Toll Free
1-800.331-9658

Name
A

Bus. Name

MUST FOR THE TV TECHNICIAN

CALL US OR WRITE
COD, Send Check or Money Order. CA -28 Kit $61.95.
add $2.00 shipping and handling. Visa & Mastercard

Address
State

Zip

CA28 UNIVERSAL PICTURE TUBE ADAPTER

an electronics sales and

Opportunity knocks

&

ELEÇTR©Bi°

9. A.

Business
Opportunity

Servicing

Technology. Please give us
6-8 weeks notice if you're
planning on changing your
address. Just write in your
new address below and mail
this coupon, WITH YOUR
SUBSCRIPTION MAILING
LABEL, to:

Zip

Member of State E. Local

Phone
Assn

accepted. U.S. Currency only.
DANDY MANUFACTURING CO.
2323 Gibson, Muskogee. Oklahoma 74403
918-682-4286
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Satellite receiver
ATTENTION

TECHNICIANS
*
*

JOB OPENINGS

MONTHLY TECHNICAL
TRAINING PROGRAM

*

Multiple outlet strips

BUSINESS MANAGEMENT
TRAINING

*

LOW COST INSURANCE

*

CERTIFICATION

*

TECHNICAL SEMINARS

SGL WABER Electric, Westville, NJ, has introduced four new
multiple outlet strips with GFI
protection. These new 15A,
125Vac rated devices are designed
to detect ground fault currents
generally created by improper or
faulty wire connections, worn wire
insulation, moisture or dampness.
Ground fault currents are particularly dangerous when the user
completes the ground path, which
can result in serious injury and, in
some cases, death. Available in a
baked -on beige finish, four or eight

All of this in a nonprofit

international association
for technicians
FIND OUT MORE:

i/I\

`\ETA.

outlets, on/off switch, circuit
breaker protection, 6- or 15 -foot

r./V

Lowrance Electronics, Tulsa,
OK, announces a patent pending
phase shift discriminator circuit,
the Etched Tunable Phase Shift
Detector, as part of its new
System 70 satellite receiver. The
phase shift portion is etched into
the circuit board and can be tuned
to exactly 70MHz.
Lowrance has also introduced a
new block conversion option for
the System 70 series. System 70
receivers can be shipped block
ready or existing receivers can be
retrofitted for block conversion.
The block converter uses a dielectrically stabilized oscillator for exceptional temperature stability. It
down converts to 950-1450MHz to
avoid the interference problems of
the UHF bands and allow use with
either four or 12GHz. This option
also provides exceptional performance for multiple hookup and
commercial applications.
Circle (71) on Reply Card

cord.
R.R. 3 Box 564
Greencastle, IN 46135

Circle (69) on Reply Card
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SINCE 1950
LEADING SPOKESMAN
TRADE INFORMATION
DISPENSER

Mini/microcomputer regulator
A portable mini/microcomputer
regulator, introduced by Sola Electric, Elk Grove Village, IL, a unit
of General Signal, extends the output range of Sola's plug-in power
conditioner line up to 3kVA. This
model, UL -listed, protects sensitive electronic equipment such as
minicomputers, terminals or test
instruments from most ac power
problems except total line failure.

WATCHDOG
NATESA SCOPE
STANDARDS YARDSTICK
CONSUMER RELATIONS
PROBLEM SOLVER
CONCISE PRACTICAL
BUSINESS OPERATIONS
MANUAL
SERVICE CONTRACT
MANUAL
CUSTOMER PLEASING
PROFIT PRODUCING
ORDER FORMS
PARTS PROCUREMENT
EXPEDITOR
SERVICE BUSINESS
DIVERSIFICATION PLANS
TECHNICIAN DEVELOPER
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curate temperature measurement
in the expanding service areas be-

cause of the meter's ability to
measure temperature in either
Centigrade or Fahrenheit. The
meter is capable of measuring up
to 1999°F with one degree resolution.
The HD-110T has a rotary
switch, an Insta -Ohms continuity
indicator and a 2000 -hour battery
life. Other features include RF
shielding, 22M2 input impedance,
voltage to 1500Vdc and 1000Vac,
and l0A ac/dc current capability.
Included with all HD-110Ts is a
test lead set, battery, spare fuse,
operator's manual and a K-type
thermocouple wire.
Circle (74) on Reply Card

The 3kVA unit features high
noise attenuation exceeding 60dB
for transverse -mode and 120dB
for common -mode noise. By contrast, ultra -isolation transformers
typically reject only common -mode
noise. The new model also maintains sine -wave output containing
less than three percent harmonic
distortion.
Circle (70) on Reply Card
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Heavy duty DMM
Beckman Industrial Corporation,
Brea, CA, has added a new heavy
duty hand-held DMM to its HD -100
series. The HD -110T is a valuable
tool for applications requiring ac-
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Circuit board drilling system
APE Corporation has introduced a new version of model SRS
008 circuit board drilling system.

Features include: foot pedal
operated power source and widely
variable speed control for handheld motor (0-20,000 rpm's).
The system comes complete with
heavy duty hand-held motor and

with versatile chuck, which accommodates tooling up to 9/64 -inch.
Completing the system is a full
assortment of drills, bits, burrs
and abrasives to accommodate all
circuit board repair requirements.
Circle (73) on Reply Card

Digital frequency counter
VIZ Test Equipment, Philadelphia, PA, introduced a new 5Hz to
100MHz frequency counter which

has an overall frequency accuracy
of .0.003 percent with stability tolerance of ± 0.002 percent. A switchable attenuator
reduces high amplitude input
signals by 1/10th to allow accurate

measurements and prevent

overloads. Built-in low pass filters
let the user reject or include low
frequency components (< 10MHz)
of high frequency signals.
Circle (75) on Reply Card

Metric converter
The Factorpak from Hunter
Calculators, Bridgewater, NJ, is a

metric conversion unit designed
specifically for use with electronic
calculators, and it expands the
range of even the simplest
calculator. The Factorpak is a
loose-leaf -bound pocket book that
contains, in easy reference form,
71 pages of technical conversion

factors. All the factors are
multiplying factors logically arranged in tabular form to minimize
conversion errors.
Circle (78) on Reply Card

FM atlas
Bruce F. Elving, Ph.D, has
published his ninth edition of the

FM Atlas and Station Directory.
The FM Atlas includes 65 pages of
maps, showing all cities having FM
broadcasting facilities and a large
directory that gives programming
and technical details on the FM

stations of the United States,
Canada and Mexico.
All FM stations, commercial and
educational, are shown, as well as
translators used to fill in gaps in
coverage by conventional stations.
The book lists stations having an
SCA subcarrier, talks about the
new FM station allocation rules,
includes a philatelic salute to FM's
inventor, Maj. Edwin H. Armstrong, discusses the departure of
Dolby from the FM processing
scene and has tips for improving
reception.
Circle (77) on Reply Card

Three satellite TV receivers
Winegard Company, Burlington,
IA, has introduced three models in
its latest generation of home
satellite TV receivers. Model
SC -7037S, the top-of-the -line unit,
features infrared remote control
and a built-in antenna positioner
control and power supply. Model
SC -7037, in the mid -priced range,
also offers infrared remote. The
lowest-priced unit, SC -7037E, is a
basic unit without built-in actuator
or remote control.
All three Winegard receivers offer these features: rapid scan control, polarity format switch,
signal-strength LED bar graph,
skew control, audio fine tuning,

crystal -controlled channel 3/4
modulator, and video invert
switching.
Circle (78) on Reply Card

If

keeping your

Video recorder
running properly
is important to
then we've
got more good
news. When the
TENTELOMETER
Tape Tension Gauge won the
ITVA 1984 Technical achievement award we were extremely
gratified. The TENTELOMETER
has become an industry standard
for tens of thousands of people
throughout the world.
We believe the next Video
industry standard will be
established by our new universal
head protrusion and eccentricity
you,

gauge.

One easy to use,
affordable unit that can safely
and accurately measure tip
projection and drum eccentricity
on VHS, Beta, and U-matic
recorders. (Type "C" soon) Who
else but Tentel? Call us, we can
help.

TENTEL
(408)379.1881
1506 Dell Ave.
8001538.6894
Campbell, CA 95008 (ex. CA)
Circle (23) on Reply Card

FREE!
New Catalog of
Hard -To -Find

Precision Tools

Hand-held tester
The Lil'Bitty Tester manufactured by Lil-Bitty Tester, Chula
Vista, CA, is a hand-held portable
go/no go tester. It was designed
for the professional electronics
technician for field or shop use.
The Lil'Bitty Tester operates
with a bipolar LED and audible
tone for indication of test results,
has a built-in selftest, requires no
calibration, yet has the capability
of detecting transistor leakage. It

indicates the presence and polarity
of a dc voltage up to 28V. It can be
used to test for continuity. The
Lil'Bitty Tester can test discrete
components in or out of circuit,
such as transistors, FETs, SCRs,
triacs, diodes, bipolar and standard LEDs, bridge rectifiers and
incandescent lamps.
Circle (80) on Reply Card

Jensen's new catalog is jam-packed
with more than 2,000 quality items.
Your single source for hard -to -find
precision tools used by electronic
technicians, scientists, engineers,
schools, instrument mechanics,
laboratories and government agencies. This popular catalog also contains Jensen's world-famous line of
more than 40 tool kits. Call or write
for your free copy today!

JENSEN
TOOLS INC.

I

7815 S. 46th Street
Phoenix, AZ 85040
(602) 968-6241
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Wanted: S meter for a Hallinofter model SX-28 in good condition. Paul
Capito, 637 W. 21st St., Erie, PA 16502.

For Sale: CRT tester Sencore CR 168 with

16 sockets, $100. Sencore SM
158 sweep and marker, used once, $150. V. Granzella Jr., Box 190,
Wheatland, MO 65779; 417-282-6506.

Readers' Exchange

Wanted: Schematic for RCA Chro Bar generator WR-502A. For Sale:
EICO 633 CRT tester/rejuvenator VGC with manual, $30. UPS collect.
Gerwig's TV Service, Rt. 1, Box 534, Round Hill, VA 22141.

For Sale: Heathkit microprocessor trainer accessory ETA-3400 with op-

For Sale: Sears modules 35-41300-1, 354430H, 354295H, 3532605-1,
35412021, 3539601-1, 3544200-1. Take all at $9.50 each plus shipping. M.
Andrews Jr., Box 91, Exeter, RI 02822.

Needed: Schematic for Sanyo color TV, model no. 51C41. George Saylor,
2319 Parrish St., Philadelphia, PA 19130.

For Sale: Sencore SG165 stereo analyzer, like new, only used once, $450.
North Shore Electronics, 681 N. State, Rogers City, MI 49779; 517-734-4300.

Needed: Manual for General Radio frequency synthesizer, model 1165;
manual for Monsanto automatic counter model 107A; manual for Tennelec
memory scan model MCP-1; manual for Fairchild TV camera, model
TC177RL. Will pay for copying and shipping. Lawrence Ferguson, Rt. 1,
Brady, NE 69123.

Needed: Toshiba horizontal output transformer, model no. 685-2849, part
no. 23226301. Also, JC Penney TV model no. 2849, part no. TFB 200 6A
23226301. Alma Fulks, Oak Ridge, TN 37830; 615-483-8266.

Wanted and Needed: Sams Photofact for a Hurricane 350 linear. Call collect for price and/or send to Jim Hannon, P.O. Box 145, Bllville, TX 77418;

tional 3k memory chips, assembled with manual, $125. Calvin Logue Jr., 17
J Washington Lane, Westminster, MD 21157.

409-865-9882.

For Sale: FC45 frequency counter, $250. Sencore TF46 Cricket, $160.
EICO 633 CRT tester with adapters, $80. UPS included. Bill Bechtold,
7429 Frederick, Omaha, NE 68124; 402-397-2461.

Wanted: Motorola portable test set S1059A. John Gjerdevig, 507 10th Ave.
E., West Fargo, ND 58078.

Needed: Schematic for L 100 Seeburg juke box. Victor Koestus, Box
Martenton, IL 60951.

37,

Wanted: Beltron CTR tester/rejuvenator. State condition and price.
Leonard E. Numola, 583 Davenport Ave., New Rochelle, NY 10805.

For Sale: Sams Photofacts 721-2074 and 2180-2222 with five metal

Needed: Power transformer for RCA CTC 40P color TV, RCA part no.
126727. State new or used and price. Bill Bolton, 1303 N. Calhoun, Liberal,
KS 67901.

cabinets, $2000. Sencore SG -165 AM/FM stereo analyzer, $650. 1200 TV
tubes with rack and caddy, $600. B&K 1076 TV analyzer, $100. John Blair,
1315 N. 75th St., Philadelphia, PA 19151; 215-473-4082.

Needed: Complete correspondence TV repair course with exams and
answers from international correspondence schools. John P. Caputo, 271
Cadman Plaza East, G.P.O., P.O. Box 3175, Brooklyn, NY 11202-3175.

For Sale: Exidy Sorcerer computer with Micropolis dual drive system,
S-100 with 56K of actual user ram, 630KB storage on the drives, includes
software package, plus a music interface with more than 100 cassettes and
a 1200 baud recorder. Also includes many great graphic arcade games.

For Sale: Sencore VA48 analyzer, $700. Sencore CB42 analyzer, $700.
Both with leads and factory operation manual. Al Altigieri, 539 Bernard
St., East Meadow, NY 11554; 516-542-0780.
Needed: Service information on Tape Recorder TR 30. Call or write with
price and details. Ed Tiesman, Ed's TV, 1231 12th Ave., Fulton, IL 61252;
815-589-3576 collect.

Hardware, manuals, software and all media included. Price is $1500 firm,
including shipping. Jack MacGrath, 73 Jordan Road, North Chelmsford,

Wanted: One Hickok generator, model 656XC; one Hickok generator
model 295X; one Precision Audio generator, tube type. J. G. Shoemaker,
Color TV Sales and Service, 600 First St., Leechburg, PA 15656;

MA 01863; 617-251-4776.

412-842-8321.

For Sale: B&K 1077 B analyst, $400. EICO 944 flyback and yoke tester,
$50. Pattern generator, $50. Will sell all three for $450. All in excellent

Wanted: EICO 260, 261 audio wattmeter in good condition. Will pay any
reasonable price. Jeff Jeffers, 337 Lambert Ave., Groveport, OH 43125;

condition with leads and manuals. Johnny's TV Service, Rt.
Jonesville, SC 29353.

1,

Box 249,

614-836-5368.

For Sale: Hewlett-Packard oscillators, 200CD, 202C, $25 each. Low frequency function generator, 202A, $30. Tektronix 3-inch oscilloscope,

For Sale: B&K model 470 picture tube tester/rejuvenator with 10
adapters. Like new, $150 or best offer. Allen Josephsen, Al's TV, P.O. Box
115, Anita, IA 50020; 712-762-4210.

RM -17, $89. Dumont solid-state, dual-channel, delay sweep model 1062
oscilloscope, $200. Frederick Jones, 407 Morningbird Court, Niceville, FL
32587; 904-678-1803.

For Sale: Sencore FS -134 field signal strength meter. Like new, $60.
George H. Blecker, 271 Emporia, Apt. #7, San Antonio, TX 78209.

Needed: Schematic and operating manual for Pierce Simpson ICB 301
mobil radio. Gerwig's TV Service, Rt. 1, Box 534, Round Hill, VA 22141.

Needed: Service manual, schematics and parts list for Advent video beam
750 projection TV with remote control. A. West, 10550 Hazel St., Largo,
FL 33544; 813-393-0412.

For Sale: EICO 460 oscilloscope, $60. EICO 239 FET-TVM, $60. B&K 470
CRT restorer/analyzer, $200. All in good working condition, complete with
test leads, probes and manuals. Prices are plus freight and shipping. T. T.
Walton, 8209 Lynnhaven Ave., Lubbock, TX 79423.

For Sale: Complete TV service shop equipment. More than $4000 worth of
literature (400 Sams and complete Zenith line), test instruments, tools and
parts for sale. Best offer over $2000. Ezra Hodgson, Ezra's Electronic Service, Box 148D, Berryville, AR 72616; 501-423-2642.

For Sale: Back issues of Electronic Servicing, P.F. Reporter, Electronic
Technician/ Dealer, textbooks on radio and television, Tekfax
diagrams -Dec. 1952 -Aug. 1979. 1212 diagrams, $125. M. Seligsohn, 1455
55th St., Brooklyn, NY 11219.

For Sale: Test equipment- Sencore CR70 CRT analyzer and restorer; Sen core TF46 transistor and FET tester; Sencore PR57 isolation transformer;
Sencore LC53 capacitor and coil analyzer; and Sencore CG25 color bar
generator. All equipment less than one year old and in excellent condition.

For Sale: Sams 300-2020, complete with three filing cabinets, $950. Also

Make offer. Gregory Ward, Video Tronix, 201-5 Villas Drive, New Castle,

troubleshooting manuals. Calvin Boddie, 660 E. Yucca St., Oxnard, CA

DE 19720.

93030; 805-487-3170.

Needed: One original metal base for an Atwater -Kent E -Speaker, late
number Ryder radio manuals, Atwater -Kent both radios. Charlie Alford,
222 N. San Jacinto, San Jacinto, CA 92383.

For Sale: Heath IG 5257 TV sweep generator, mint condition, $100. Joe
Konney, 3155 N. Long, Chicago, IL 60641; 312-777-5538.

Needed: Horizontal drive transformer for a Midland 15-247 color TV, part
no. 15-123341. Ralph Watson, Watson's TV Service, 1414 N. 10th St.,
Arkadelphia, AR 71923; 501-246-7535.

For Sale: B&K 415 TV -FM alignment generator, $200, B&K 1076 analyst,
$100. Both in good condition, hardly used, with books and cables. John
Russo, 1057 Big Pine, Santa Maria, CA 93454; 805-925-8773 (day),
805-925-2173 (evenings).

For Sale: Sams Photofacts 131-1116 plus various binders beyond 1116, including filing cabinets, $800. Quasar 1962 to present, $350. Zenith 1971 to
1983 including binders, $300. RCA 1971 to 1983 including binders, $350.
Magnavox volumes 8, 9, 10, 11, including binders, $100. You pay shipping.
Ireland's Television and Electronics, 1204 E. Main St., Millville, NJ 08332;
609-825-0709.
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For Sale: Video tune-up program (by Solas Products) which converts Commodore 64/SX-64 computer into full function video analyzer. It generates
standard video test patterns (convergence, rainbow, purity, etc.,) plus an
animated video performance test. Tune video monitors or televisions, $35
(disk). Mark Krause, Box 665, Springhouse, PA 19477; 215-362-5028.

-

Servicing cordless telephones -Part Il
The second installment of this 2 -part article on servicing cordless telephones
deals with the handset. Included in this installment is a description of how the ring
is received from the base station and how
dialing pulses are generated. Battery operation and charging are also discussed.
Special-purpose diodes-A diode is a
diode is a diode. Except when it's a
breakover diode; or a Shockley diode; or a
high -frequency, hot -carrier diode. In this
review, Sam Wilson updates the rapidly
developing field of special-purpose
diodes.

DECEMBER
Checking and replacing the upper cylinder
in RCA VCRs-Symptoms produced by a
dirty VCR head are often the same as
those caused by a defective head. This article, adapted from the "RCA Communicator," describes how to determine if
the head is in fact defective and, if so, how
to replace it. Also included is a discussion
of how to check performance and adjustment once the new cylinder is installed.

Plus our regular monthly features
Technology
New Products
New Literature
Readers' Exchange

Troubleshooting Tips
Symcure

EQUIPMENT -Sencore SC61, Dual trace 50MHz,
brand new $2495, lists for $2995. B&K 1077B, $325.
Delco #10420 0-16VDC supply, 8 amps max -$95. Sen core #TR139 transistor checker-$49. Sams 66-1185, 4
filing cabinets -$750. RCA #WV -98C, Seniorvoltohmnist-$125. All items -price listed or best offer, shipping
additional. NESDA members, Terrick TV, (412)
11.84-1 t
462-8720.

Advertising rates in the Classified Section are 50
cents per word, each insertion, and must be accompanied by payment to Insure publication.
Each initial or abbreviation counts a full word.

Minimum classified charge $10.00.

SCRAMBLED TELEVISION, encoding/decoding. New
book. Theory/circuits, $9.95 plus $1 shipping. Workshop, Box 393ES, Dept. E, Bethpage, NY 11714.7-80-ttn

TUBES-Receiving, Industrial and Semi -conductors,
factory boxed. Free price list. Low; low prices.
TRANSLETERONIC INC., 1365 -39th Street, Brooklyn,
NY 11218E, 800-221-5802, 212-633-2800.

5-82-tfn

For ads on which replies are sent to us for forwarding
(blind ads), there is an additional charge of $3.00 per
insertion to cover department number, processing of
replies, and mailing costs.

TV TROUBLE ANALYSIS TIPS. Over 300 symptoms/
remedies by circuit area; tough ones over the years.
Save time and money. Send $12.50 to CHAN TV, 8151
Grandview Rd., Chanhassen, MN 55317, 5-82-tfn

Classified columns are not open to advertising of any
products regularly produced by manufacturers unless
used and no longer owned by the manufacturer or
distributor.

FULL LINE of TV converters. Wireless and manual
compatable to Jerrold and Oak Systems. This month's
spacial the Technica 140CHL stereo and video compatable out -put wireless converter. The only unit with
a wireless volume control adjustment only $159; cable
15dB Amp In -line type only $20. RED COAT ELECTRONICS, new address and phone: 104.20 -68th Dr.,
Forest Hills, NY 11374, Tele: (212) 459-5088. Cataloyue
$3 for specials.
10.84-tfn

FOR SALE
CABLE CONVERTERS, decoders, $1.00 Refundable
APS, POB 263ES Newport, R.1.02840.
1-84-tfn
SUBSCRIPTION TV MANUAL, covers all three major
scrambling systems, only $12.95. Includes theory, circuits,. waveforms and trouble shooting hints. Save
your VIDEO GAME CARTRIDGES on EPROM with our
EPROM duplicator. Plans $9.95. Catalogue $2.00,
refundable. RANDOM ACCESS, Box 41770A, Phoenix,
AZ 85080.
8-83-tf n
PRINTED CIRCUIT boards from your sketch or artwork. Affordable prices. Also fun kit projects. Free
details. DANOCINTHS INC. Dept. ES, Box 261,
Westland, MI 48185.
5-81-tfn

-

REPAIR MANUALS and schematics for ATARI/SEARS
2600, Intellivision Model
and II, ColecovisionVideo Game Systems, $15.00 each, or all 4 for $50.00.
J. Ferriola, 2360 Maple Ave., Croydon, Penna. 19020
I

MAKE TELEPHONE answering machine servicing
simple & professional. Without tying up your phone
lines, our ring simulator will activate any machine on
the market. You can hear the outgoing message, give
your message, and also have the availability to check
machines that have remote capability. Send your
check for $85.00 made payable to PSI, INC. to cover
cost of machine shipping and handling or call: (201)
845.6669. PSI, Inc. is located at: 34, Route 17 North,
Paramus, New Jersey, 07652.
4-84-tfn
ALL EQUIPMENT needed to fix TV's. B&K: scope,
DMM, Color generator, Transistor checker, C.R.T.
checker -rejuvenator. Tube cady and more. $750. 22
Pearl St., Camden, Maine 04843. (207)236-3405.
11-84-1t
SENCORE variable isolation transformer & safety
analyzer, model #PR57, like new; B&K Precision
30MHz oscilloscope model #1479A, brand new, call
Dave at (402) 693-2254.
11-84-1t

LIQUIDATING entire shop due to death. TV parts,
Sams photofacts, tubes, test equipment. Tools & transistors. Wally's Electronics, 111 Howard Rd.,
Chesapeake, Va 23320, (804) 547-4719.
10-84-21

SONY-PANASONIC-RCA-ZENITH EXACT

RE-

PLACEMENT PARTS-SONY PARTS AND TRINITRON SPECIALISTS. LARGE INVENTORIES, CALL
516-678-1700 OR WRITE WITH PART NEEDED.
GREEN -TELE -RADIO, 172 SUNRISE HIGHWAY,
ROCKVILLE CENTER, NY 11570.
3-74-tf n

AUTOMOBILE RADIO and tape replacement parts.
Delco, Chrysler, Philco-Ford, Motorola, Panasonic and
many others. Large inventory. Laran Electronics, Inc.,
3768 Boston Road, Bronx, NY 10469. (212) 881-9600,
out of New York State (800)223-8314.
5-79-tf

11-84-1t

1077B TELEVISION ANALYST. Excellent
condition-Reasonable. Dan Pancoast, 154 Bala Drive,
B/K

Somers Point, NJ 08244.609-927-6541.

11-84-1t

INDIVIDUAL PHOTOFACT FOLDERS (Not sets). #1 to
#1400 $3.00 first-class postpaid. Loeb, 414 Chestnut
Lane, East Meadow, NY, 11554.
9-84-31

SAVE TIME ON COLOR TV REPAIRS. Over 3,000 tips
on 31 brands. 116 page manual, $21.00 PP. Send check
or M.O. to: A.F. FERNANDEZ, P.O. BOX 546110, Surf side, Florida, 33154.
8-84-4t

TUBES FOR TV AND RADIO -35c ea. Washington TV
Service, 1330 E. Florence Ave., Los Angeles, CA 90001.
11-84-12t
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HELP WANTED
TV TECH NEEDED: Must be experience on road and
bench. Good pay. Incentive plan. Reply Box 894,
Union, NJ 07083.
11-84-2t

ESR METER
checks electrolytics

IN -CIRCUIT and is TV shop

FIELD-TESTED:

SERVICES
SPEAKER RECONINO: Most makes, sizes, models.
For prompt service send to Mercury Speaker ReconIng, 2018 W. Division St., Chicago, Illinois, 60622; (312)
278-2211.
9.83-tf n

WANTED
PICTURE TUBE REBUILDING EQUIPMENT, working or
not, write or call: Chicago Television, 633 North
Semoran Blvd., Orlando, Florida 32807.
11-84-6t

BUSINESS OPPORTUNITIES
LEARN TO REPAIR HOME VIDEO GAMES IN YOUR
OWN SHOP! Did you know that more than 9 million
HOME VIDEO games have been sold? Now you can
learn to repair! Atari, Coleco, Intell!vision, or Atari
400/800 computers in your own shop. Our courses are
taught on VIDEO TAPE (Beta or VHS) and come with a
manual containing all the necessary technical Information you will need to do repairs. For more information or to order, call: Electronic Institute (800) 221-0834
(outside N.Y.) or (212) 377-0369 (In N.Y.) Customized
live in shop training courses are also available, call for
more Information and price schedules.
7-83-tfn

TVVIDEO RENTAL SYSTEMS. Manual or computerized for Apple and trs 80 computers. Increase your Income, cut your workload and payroll. $5.00 for printouts and complete details, GOLDCOAST COMPUTERS, BOX 33, OWENSBORO, KY 42302.
7.84tfn
PICTURE TUBE REBUILDING EQUIPMENT, one man
operation, full training and technical assistance. Buy
with confidence from experts in the field. Call or write:
Chicago Television, 633 N. Semoran Blvd., Orlando,
Florida 32807, Ph. 305-281-1260.
11-84-3t
VCR -VIDEO -AUDIO Technicians needed. Top pay and
benefits for well trained and experienced technicians
who are familiar with consumer and/or industrial video
& audio products. Training by manufacturers such as
Sony, Hitachi, Panasonic, etc., are beneficial to job experience. Come to sunny Florida and enjoy your work
& leisure time. Write or call ATLANTIC ELECTRONICS
INC., 1881 NE 26 St., Ft. Lauderdale, FL 33305. (305)
564-827410 am to 6:30 pm Ask for Dave or Joe. 11-84-1t

The most fantastic instrument I've
ever bought-Billings, Mt. Used it
3 months; it only missed once-

Marinette, Wis. (Typical). Squeal
& no sync: 3 bad caps in B + &
AGC; Many Thanks-Taos, N.M.
Please ship another; very satisfied-Glen Rock, Pa. It's fantastic
-St. Joseph, Mo. Please rush;
heard good reports-Hicksville,
N.Y. One tremendous meterAlexandria, Minn. Send your
Super meter; heard about it-N.
Olmstead, Ohio. Love that ESR
Meter-Acton, Mass. Used it intensively for 30 days; it's been
100%
Ideal

11-84-1t

dryness

&

shows up intermittent opens.
60 -day

Satisfaction Guarantee.

Send check or M.O. or call
(313) 435-8916 for COD
Or write for free brochure to:

&

CAN.
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Everyone benefits...
pricing b/y""ThegBook"

tv&rodio

tech's guide

to pricing
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ELECTRONIC SYSTEMS
NEWSLETTER
..Monthly

publication written especially for the
Hobbyist/Experimenter. Projects, Sources, New Ideas.
FREE DETAILS.

20
14
7

cf

Dept STt
P.O.

Box 524

So. Hadley, Mass.

01075
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ATTENTION

ELECTRONIC TECHNICIANS
KELTRONICS CRT TESTER/RESTORER
Compact, and easy to use CRT TESTER/REJUVENATOR
Only 7'/1'W x 5'/e"D x 23/4"H

Highly Effective Home Study BSEE Degree Program for Experienced Electronic Technicians
Our New Advanced Placement Program grants
Credit for previous Schooling & Professional Experience. Advance Rapidly) Our 40th Year!

FEATURES:

Tests/restores all types-In-line,
Trinitron, and Delta tubes (In-

$260.00

FREE DESCRIPTIVE LITERATURE!

Cook's Institute of Electronics Engineering

cluding computer terminals &
video games). Obsolescence
proof -universal adaptors eliminate future adaptor purchases.

Unit guaranteed for 1 year from date of purchase.
money -back guarantee, if not fully satisfied.

P.O. BOX 20345, JACKSON, MS 39209

Circle (29) on Reply Card

7 MILLION TUBES

90 days

FREE CATALOG
Includes all Current, Obsolete, Antique, Hard -To -Find Receiving,
Broadcast, Industrial, Radio/TV
types. LOWEST PRICES, Major
Brands, In Stock.

Send money orders to: KELTRONICS CO., P.O. BOX 73, Lefferts Station, Brooklyn, NY 11225
Telephone:

1-718-941-4720.
Allow 4 to 6 weeks for delivery
N.Y. state residents, please add sales tax

UNITY Electronics Dept.

E

P.O. Box 213, Elizabeth, NJ 07206

Circle (25) on Reply Card
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2,3
16
27
21

6
8

23
30
19

5

General Electric
Co., Television .... 25
Global Specialties ... 21
Jensen Tools, Inc. ...61

Keltronics Co64
MCM Electronics ..IBC
Moody Tools
51
60
55,59

Electronics, Inc.... 37
Optima Electronics ..55
PTS Corp.
Philips ECG

41

15

Pocket Technology
Inc.
RCA Distributor
and Special

AF Publishing Co.

ZENITH TV dealership and repair service available in
unspoiled Southern Oregon. Located in a high traffic
area. Complete with parts and equipment valued at
more than the asking price of $15,900. Terms. Box 667,
Phoenix, Ore 97535.
11-84-1t

60

John Fluke Mfg.

NATESA
NESDA
New -Tone

8-5 / C.S.T.

64

Creative
Electronics
64
Dandy Mfg. Co.
59
Diehl Engineering ..9-11
Digitron Electronic
43
Co., Inc.

12

1-800-220-433$
MON. TNRO FRI.

Conifer Corp........13
Consolidated
Electronics, Inc.....1
Cook's Institute of
Electronics

ETA

postpaid
USA

9
4

8
15

Creative ¿[ecfronicb
$120.00

ESR Brochure
1417 N. Selfridge
Clawson, Mich. 48017

11.84-1t

355-7942.

electrolyte

measures

ALL OR PART OF TV REPAIR BUSINESS-Inventory,
Sams & test eqpt. including Sencore VA -48, PR -57,
LC -53, Sylvania CK-3000, B&K 1479A, 2831, much
more. Call for details (516) 689-9149, Stony Brook, N.Y.
TV/ELECTRONIC SHOP out after 35 years, Sams, test
equipment, large quantity of parts, transistors, 3,000
tubes; $5,000 puts buyer in business; Electronic
Center, 729 Edgar Road, Elizabeth, NJ 07202, (201)

effective-Pittsburgh, Pa.
for preventive maintenance:

Reader
Service
Page
Number
Number
28 A.F. Publishing Co. ..64
17 B&K Precision
Dynascan Corp. ...49

17

Products
23, 46
Howard W. Sams &
Co., Inc
Sencore, Inc
A.W. Sperry

42
BC

Instruments, Inc. .. 47
Sperry Tech, Inc. ....64
TEAC
57
Tektronix

1/3.7

Tele -Teck Corp
9-11
Tentel
61
Unity Electronics
64
Workman Electronic
Products, Inc
53
Zenith Radio
Corp
IFC

THE ONLY ELECTRONICS
PARTS
ikNot
YOU'LL EVER

CSiPgg

NEED.

MAKE SURE YOU
HAVE YOUR OWN COPY
OF OUR

CATALOG #9.

CALL TOLL FREE TODAY.
128 pages of quality electronic parts and
ac:eEsories at unbelieveably low prices,
including thE largest selection of criginal Japanese
semiconductors in the country.
ALL
MEMBER

NESDA

TODAY :OR YOUR FREE COIdr

ur CAiALLiü ff9

CALL TOLL FREE 1-800-543-4330
(in Ohio. 1-800-762-4315)

853 East Congress Palk Crive, Cen:Frvillb, Ohio 45459
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ELECTRONICS
SOURCE NO. ES -4

The people who gave you the
Video Service Standard of the 70's.
Now Introduce the all new standard
for the 80's-MODEL VA62.
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Cut your video service time in half
The Sencore VA48 TV Analyzer,
introduced in 1976, quickly became
the industry standard for video service. It is now used by more than
22,000 technicians nationwide who
have averaged an overall 54%
reduction in service time, according
to a recent survey of VA48 owners.
But Times Change: Today's video
circuits include projection TV, 4 -head
VCRs, SAW filters, comb filters, integrated flybacks, cable -ready tuners,

Please send complete VA62 details:

Name
Address
City
State
Phone

and many more circuits you just
can't service effectively with the
VA48. That's why we now have the
VA62-the only video analyzer that
equips you for all of these new video
circuits-and then some.
In a Nutshell: Here's what makes
the VA62 unique:
It's a TV analyzer-Fully updated
for the latest circuits.
It's a VCR analyzer-Makes VCR
analyzing a snap (using two inexpensive accessories) ... and it
meets all manufacturers'
requirements.
It's cable-ready-Test all the latest
digital tuners.
It has unique patterns-Special
test patterns, plus standard pat -

terns simplify troubleshooting.
It's obsolete proof-It can be
updated as needed for new circuits
or formats ... quickly and
inexpensively.
Guaranteed Results: The VA62
can cut your service time in half on
all video circuits-new and old. We
guarantee it or we'll refund your
money at the end of 30 days.
Update Today: If you're ready to
update your bench to service the new
circuits of the 80's, w'ite or call toll free today for a complete color
brochure.

TOLL-FREE 1-800-843-3338
In Canada Toll -Free 1-800-665-4871

South Dakota, Alaska, and Hawaii call

collect at 605-339-0100.

Zip

(Mail to Sencore, 3200 Sencore Drive,
Sioux Falls, SD 57107)

For Information Circle (2) on Reply Card
For Demonstration Circle (3) on Reply Card

