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the most practical
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service tool
ever

devised !

SENCOREKE

POWER MONITOR

Here is an instrument that will pay for itself in
time saved the first month you use it.

$
PM157 $69.50 C IT IS AN AC AMMETER

TO DETERMINE HOW
MUCH LINE CURRENT IS
BEING DRAWN
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A IT IS A ZERO TO 1150
WATT WATTMETER

Up to 10 amps. A good check on
fuses and other line protectors.
How do you know that a circuit
breaker is really bad?

D 1T Is A FUSE RESISTOR
CHECKER WITH
SPECIAL SCALES
FOR EACH FUSE RESISTOR | .

{ e \E\

You will know whether or not
you are dissipating too much
power before you start changing
expensive parts.
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FUSE b,
RESISTORS

You will know whether or not
you are sending back a TV or

radio set with an overloaded fuse
resistor that will go out within

IT.IS AN AC LINE

hours.
VOLTAGE MONITOR
Calibtated right on the nose at E IT IS PROTECTED
115 volts. IHow many times has BY A 10 AMPERE
your trouble simply been line
voltage and you could have saved CIRCUIT BREAK_ER
so much time? Fully protected against shock
<A PEO, haza_rd to appliance being tested,
) e and is also safe for the operator.
w 8" x 6" x5" 5 Ibs.
=

SENCORE

3200 SENCORE DRIVE, SIOUX FALLS, SOUTH DAKOTA 57107
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In all too many transistor integrated amplifiers, the
preamp stage does not quite live up to the per-
formance of the amplifier section.

Not in Sony's new TA-1130. Thanks to an FET
front end, this integrated package has a preamp
stage that really does full justice to its output section.

Why FET's
For the same reason that we use them in our tuners
and receivers, and in our studio professional con-
denser microphones; because FET's have a far
wider dynamic range than ordinary transistor types.
And the preamplifier needs that range. Because it
has to be sensitive enough to handle the Iowest-
cutput, moving-coil car- ¢
tridges, yet still accept the [ SR
highest output cartrldgess ot
without overloading. (The
power amp has it easier:
you keep its input level
fairly constant with your
volume control.)

Power to Spare

But if the power amplifier
doesn't need that range,
it does need power. The
output section of TA-1130
has it: 230 IHF watts (into
4 ohms),with continuous power rated at 65+65 watts
into 8 ohms. (With all that power, we made sure that
both transistor and speaker protection circuits were
included.)

SONY: FET. Amplifier

Nothing Stands Between You and the Sound
Both sections are powered by balanced positive
and negative supply voltages (not just positive and
ground), so there need be no coupling capacitors or
interstage transformers between you and the sound.
Without them, the TA-1130 can extend its power
band width down to 7 Hertz, and actually exceed its
rated damping factor of 100 all the way down to 5 Hz.

An Abundance of Audiophile Conveniences

Of course, the TA-1130 has all the control facilities

that you could ask for: low and high filters, tape

monitor, a speaker selector, and even an Auxiliary

input jack on the front panel. The selector switch is
: Sony'sinstant-access knob-

and-lever system.

There's even provision
to use the TA-1130's power
amp and preamp sections
separately, to add equal-
izers, electronic cross-
overs, or 4-channel adapt-
ers to your system.

In fact, you can even get
the power output section
separately, as the model
TA-3130 basic amp. It
makes a great match for
our TA-2000 preamp, too.
Your Sony dealer has both models available, and
at prices—$359.50 for the TA-1130; $239.50 for the
TA-3130. Sony Corporation of America, 47-47 Van
Dam Street, Long Island City, New York 11101.

Circle 2 on reader service card
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SERVICE FIRMS OK
PHILCO PARTS PLAN

PHILADELPHIA, Pa.—Philco-
Ford Corporation's decision
to prepay shipping costs for
parts to its qualified service
agents has met with enthu-
siastic approval of indepen-
dent service firms here, ac-
cording to Home Furnishings
Duaily.

Officials of the Television
Service Association of Dela-
ware Valley said they hoped

the move will encourage
other major manufacturers to
follow suit.

Philco also will offer a
10% discount (over the regu-
lar dealer discount) on all
parts orders that exceed
$75.00.

Both facets of the plan are
intended to help defray costs
of properly  inventorying
parts. *

Licensing Bill
Proposed In
Indiana

INDIANAPOLIS,  IND.—Strong
legislation to boost the power
of the state board of tele-
vision and radio service ex-
aminers has been introduced
in the 1971 Indiana General
Assembly.

The bill would require li-
censing the service shop as
well as the service technician,
with a $15.00 annual fee for
a dealer’s license and a $500-
a-day fine and up to six
months in jail for operating
without a license.

Another feature of the pro-
posed legislation would make
it an illegal act to charge for
parts not installed or services
not performed. *

SATELLITE EQUIPMENT
TESTED. Electronic guidance
and data-handliing equipment
made by GTE Sylvania for an
astronomical observatory satel-
lite is being tested in a vacuum
chamber which simulates the
environment of outer space.
The engineer is preparing tests
in a temperature of 50 degrees
below zero for equipment in-
cluding a fine guidance sensor,
which orients the spacecraft to
targets, and electronics to pro-
cess data gathered by the satel-
lite and relay it to earth.

Four-Channel Stereo Entry

NEw York, N.Y.—Another
entrant in the four-channels
stereo market is Dynaco, de-
velopers of a device called
Quadaptor, said to achieve
4-channel sound.

This device, similar to the
product being sold by Elec-
tro-Voice. uses four speakers,
requires one Stereo amplifier,
and provides the 4-channel
effect by hooking up to a
conventional stereo system at
a point between amplifier and
speakers.

In achieving the four-
channel effect, the Dynaco
(and Electro-Voice) system
recaptures ambient sounds that
occur at the broadcasting sta-
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tion or recording studio, ac-
cording to Dave Hafler, presi-
dent of Dynaco.

These ambient sounds are
the echo effects and other
out-of-phase sounds  that
bounce back from walls and
ceilings instants after the
sound is produced by voices
and instruments. They add
richness to live performances.
but are greatly subordinated
in recording or broadcasting

playback.
The 4-channel  system
maximizes the ambient

sounds through rear speakers

while carrying the direct
sounds through the front
speakers. *

ELECTROMEDICAL
PROOUCTS

BIOGALVANIC BATTERY

Biogalvanic
Pacer

vohd, PAROUEY FANETLYONS

PHILADELPHIA, PA.—Scientists
at the ESB Research Center
are working on the develop-
ment of a biogalvanic battery,
a device that uses metals and
the body’s oxygen and fluids
to generate electricity. The re-
search is being conducted in
alliance with medical teams at
Philadelphia’s Hahnemann
Medical College and the Uni-
versity of Missouri.

By implanting in animals
special subcutaneous platinum
and magnesium or aluminum
electrodes, enough electricity
has been generated to power
a heart pacer. The electrodes
are placed where there are

sufficient body fluids and oxy-
gen to react with the metals.

While studies with humans
have not yet been conducted,
lab experimentation indicates
that successful implantation of
biogalvanic power sources in
humans in the future is highly
feasible.

Biogalvanic batteries have
potential application in other
prosthetic medical devices, in-
cluding those for stimulating
a diaphragm or a bladder.
The operating life of such
batteries is expected to exceed
substantially the usual two to
three years life of present
heart pacer batteries. *

The most powerful device of
its type, this Raytheon Micro
State miniature diode ‘‘Space
Screw” produces 4 watts of
continuous energy at € and X
band radar frequencies. The
new solid-state avalanche di-
ode is used to replace tubes
in microwave amplifiers and
oscillators for electronic coun-
termeasures, communications,
and radar equipment.

REPLACE COLOR CRT's
It's really easy when you
know how. Here, in step-by-
step fashion is a complete
replacement manual. Turn to
page 33.

RCA Goes ACM

CuicaGo, ILL.—That little
pushbutton labeled ACM ap-
pears on the front panel of
several RCA 1972 color sets.
It stands for AccuMatic, and
when it is depressed it auto-
matically locks color and tint
levels within a preset design
range, despite variations in a
station’s color TV signal.

i NS

Accuc,
Solig s‘moe'()r

ACKy

—— 5 —
These same color sets use
100% solid-state circuits (the
only exception is the picture
tube). A large majority of this
circuitry is on 12 plug-in mod-
ules. These modules are in-
{continued on page 6)
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Electronically programmed film

There's excitement in the audio-visual instruction field
over a new system which combines slides, animation and
motion pictures together with sound at a fraction of the
cost of sound film. And one manufacturer already has an-
nounced a home version to sell for less than $200, with
forecasts that future models may come down as low as
$50. Electronically programmed film is an outgrowth of
the tape-keyed slide projector which changes slides when a
cueing pulse comes up on tape. The new version uses Ssu-
per-8 motion-picture film instead of slides and, in many
educational uses, lets 50 feet of silent film do the job which
formerly required perhaps 400 feet of sound film.

Programmed film uses a combination of film and
tape, the tape serving both as soundtrack and film-speed
regulator. In conventional motion-picture sound film, the
speed is 24 frames per second, regardless of whether the
subject at the particular time is a still title, a chart or
diagram, animation or full motion. The 24-frame rate is
standard for sound film, largely because of the require-
ments for quality sound reproduction—silent film shows
complete motion at 16 frames.

In programmed film, a title or still diagram requires only
one frame—instead of 48 or 60 or more used in motion-
picture film. The film transport merely stops at the individ-
ual title frame long enough for the viewer to read the title.
By the same token, full animation requires only nine
frames per second or less, a moving close-up with full lip-
sync about 10 and a scene showing full and rapid motion
16 frames per second. The frame rate of programmed film
is variable from O to 24 frames per second.

RCS VIEWER SHOULD LOOK LIKE this artist’s sketch. It will
have a 19-inch screen, stereo sound, and will cost about $200.

Two versions of the system have been introduced so
far. Both use compact rear-screen projectors (which look
like portable television sets), super-8 silent color film and
one-cight-inch-wide audio tape. The tape is divided into
four tracks, tracks one and two being used for sound,
track three currently vacant and track four for the film-
advance cucing pulse, a 1600-Hz note of 35-usec duration.
But there the similarities end.

The “PIP” system (for ‘“Programmed Individual
Presentation”), developed by the Philips company in
Netherlands and being manufactured in the United States
by North American Philips Co. (Norelco), uses a stan-
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dard audio tape cassette for cueing and audio, while a sim-
ilar but somewhat larger cassette holds up to 50 feet (3600
frames) of film. The PIP vicewer is designed for individual
instruction, has a viewing screen equivalent to a 7'2-inch
TV set, is pushbutton-operated and has manual single-
frame advance, and fast-forward and rewind for both tape
and film. The viewer inserts film and tape cassettes in the
proper slots, advances the film to a starting reference
frame, then pushcs the start button and the tape cassette
takes over, providing the commentary and advancing the
film at the proper speed for synchronization.

The PIP viewer sells for $375, the film cassette for
$2.50, and can provide up to one hour’s viewing—depend-
ing on the ratio of still scenes to motion sequences—but
Philips feels that the optimum length for an educational
film is 20 minutes. Philips officials cstimate that a similar
viewer in mass production for consumer use could list for
about $150. The use of a separate cassette for sound and
cueing makes possible the use of different soundtracks—for
example, in two different languages—with the same film.

Another version, using essentially the same principle,
is being manufactured by Retention Communications Sys-
tems. Called the MODule, this approach differs in that it
employs a single cartridge divided into two compartments,
to hold both tape and film in endless-loop configurations.
The first MODule viewer model has the equivalent of a 10
inch television screen, but by removing the back of the
case, it can also be used to project a picture on a wall or
screen. The first MODule viewers are priced at $189 in the
professional audio-visual market.

The same company has shown the prototype of a
home viewer, which it is tentatively calling “StereoVision.”
This has a 19-inch viewing screen and stereo sound, and
it’s claimed that it will sell for “less than $200,” with pro-
duction planned for late this year. The company thinks
that combination picture-and-sound cartridges could sell
for perhaps five dollars or less on the home market, and
has already commissioned the production of youth-oriented
music programming. Retention Communications Systems
regards its player as essentially an audio instrument with
the added dimension of pictures. It plans to issue pop and
rock-and-roll selections accompanied by animation, ab-
stract designs and some actual photographic motion. It also
plans to make available various home how-to series pro-
duced by others.

Neither of the two system manufacturers regard pro-
grammed film as a competitor to the various proposed
home videoplayer and videocassette systems, since it's un-
suitable for such lengthy, all-motion entertainments as fea-
ture films. However, it’s not dificult to imagine an ani-
mated encyclopedia, for example, in programmed-film
format. Because of the low cost of hoth film and player,
the system could be widely adopted in schools—and, if so.
there may come a day when Junior nceds a viewer to do
his homework.

No x-ray hazard to technicians
“TV technicians aren’t being over-exposed” to x-radi-
ation, according to complete results of extensive tests made
in the Baltimore area. The source of this statement is Dr.
Robert L. Elder, director of the Division of Electronic
Products in the Bureau of Radiological Health of the De-
partment of Health, Education and Welfare. We reported
(continued on page 14)
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With Sylvania’s 3 lines of color tubes, you can meet it.
Customers’ wallets come in different sizes.
Thick, thin and in-between.

With Sylvania’s 3 complete families of replace-
ment color picture tubes, you can be sure of having
the right-priced tute for each one.

At the top end of the line, you’ve got the color
bright 85°XR , the tube with our brightest phos-
phors and X-ray inhibiting glass.

And in the middle, you have the color bright 85®
RE. This is the tube that brought color TV out of
the dark ages. Its bright rare-earth phosphors still

Every man has his price.

make it thie tube to watch.

For economy, there is the color screen 85 family
of replacement tubes. But, economy doesn’t mean
cheap construction. You can still give your cus-
tomer features like Sylvania’s Sharp-Spot electron
gun and a rare-earth phosphor screen without
breaking his budget.

When you sell Sylvania, you're selling from the
broadest line in the industry. You’ll have the tube

to match the set.
YLVANIA

And a price to
match the wallet. GENEZALTELEPHONE & ELECTRONICS




(continued from page 2)

New & Timely

tended to improve the reliabil-
ity of the set and when service
is needed, speed the repair,
thereby lowering the repair
bill. *

WIN A
SCHOLARSHIP

The Radio-Electronics Hugo
Gernsback Scholarship Award
grants $125. per year to eight
deserving students studying at
eight electronics home-study
schools. to be used toward
furthering their education in
electronics.

This Award is being made
annually to honor the late
Hugo Gernsback, founder of
Radio-Electronics, an invent-

or, writer, educator and
prophet of the future in sci-
. ence, radio and television.

Hugo Gernsback was an elec-
tronics pioneer who contrib-
uted so much to his field, and
who, if alive today, would be
expending his efforts toward
development of the technolog-
ical skills of our nation’s
youth.

Lewis E. Barnhouse of CIE
and Garry W. Greenshields of
NRI were the first two win-
ners announced in April. This
month we are proud to intro-
duce Clayton L. Hallmark and
Robert E. Richardson in our
New & Timely column.

Hugo Gernshack Award
Winners Announced

Horrywoop, Carir.—Clay-
ton L. Hallmark is the
recipient of the 1971 Hugo

Gernsback Scholarship
Award for his studies at
Grantham School of Engi-

neering. The $125.00 grant is
made yearly to students en-
rolled in an electronic home
study program at eight differ-
ent institutes.

Twenty-five year-old Clay-
ton lives in Cincinnati, was
graduated from Grantham
ASEE program this February,
and plans to complete the re-
quirements for a Bachelor of
Science Degree in Electrical
Engineering. His experience as
a broadcast engineer at station
WMAN whetted his appetite
for the course which he states
“offered a unique opportunity

to acquire academic back-
ground at a professional
level.” *

CHicaco, ILL.—Bell & Howell
Schools have granted the Hugo
Gernsback Scholarship Award
for 1971 to Robert E. Rich-
ardson of Janesville, Wiscon-
sin. Mr. Richardson is enrolled
in the Electronic Operations
Technology and Computer

Controls program, along with
his studies as an apprentice
machinist toward journeyman
rating.

Married, with a 15-month-
old son, Robert studies in his
own trailer home and performs
experiments at a relative’s
house. “In a home-study pro-
gram I can work at my own
pace. . . . The lab units help
to make the theory consider-
ably easier to understand,”
states Bob when explaining
why he began the course. *

Atomic Time

Accuracy
On Radio

NASHVILLE, TENN.—WSM-
AM (650) is now the only
commercial broadcaster with
“atomic time,” a 4/10 of a
second “beep” every 15 min-
utes over the facility which
serves most of the mid-South
during the day and most of
the nation at night.

WSM now supplements
service handled previously by

the Bureau of Standards,
which moved its stations to
Colorado about ten years
ago.

Pete Montgomery, WSM
engineer, says that by the
time the signal got to the

East it had lost some of its
accuracy due to length of

path changes. The loss is
enough to be noticeable
where  precision  measure-

ments of time or frequency
are involved. “The precision
crystal idea was to make the
station sufficiently accurate to
be used as a secondary stan-
dard in the eastern United
States.,” states Montgomery.
“Our time signal will be as
accurate as our frequency.”
He estimates this at one-ten-
thousandths of a second.

Atomic Standard Time is
(continued on page 12)
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Stops
arc-hacks

and cuts
call-hacks...

S—

RCA-3A3C HIGH VOLTAGE RECTIFIER

It's the tube that saves you time, trouble and
dissatisfied customers . . . because it minimizes arc-
ing in rectifier circuits of TV receivers and other
high voltage applications.

RCA makes this tube with special equipment
that pre-coats the cathode and pressure welds the
coating . . . producing such a smooth, uniform sur-
face that arcing is significantly reduced.

MAY 1971

The RCA-3BA3C takes 38,000V peak inverse
plate voltage and supplies 100 mA peak plate current.

For high voltage applications, put the RCA-
3A3C high on your tube inventory list. This high-
volume replacement type is available from your
RCA tube distributor along with all the other types
you need for your service business.
RCA| Electronic Components [Harrison, N.J. 07029.
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Discover the ease and
excitement of learning
Electronics with
programmed equipment
NRI sends ) [1] ] et

learn the WHY of Electronics, Communica-
tions, TV-Radio the NRI pioneering «3.Dimensional” way. NRI training is the result of more than
half a century of simplifying, organizing, dramatizing subject matter, and providing
personal services unique for a home study school. You get the kind of technical
training that gives you priceless confidence as you gain experience equal to many,

many months of training on the job.

NR/—The 53 Year Leader in Electronics Training

APPROVED UNDER
NEw GI BII-'- if you served

since January 31, 1955, or are in ser-
vice, check G line in postage-free card.

8 RADIO-ELECTRONICS



Earn $5 or more an hour
spare or full time in

TV-RADIO
SERVICING

Color Television has arrived. Sales
are soaring, along with the continu-
ing popularity of other home enter-
tainment equipment like portable
radios, tape recorders, hi-fi sets,
phonographs and auto radios. TV-
Radio servicing is one of your best
routes to spare-time earnings, a
good payingjoborabusiness of your
own. NRI not only trains you quickly
and expertly, but also shows you
how to get started in Servicing soon
after you enroll, earning as you
learn. NRI trains you in today’'s
methods of installing and repairing
all Electronic equipment for the
home—including booming Color TV.
You even build, experiment with and
keep to enjoy your own solid-state
radio and your choice of black-and-
white or Color TV receiver. Like
thousands of others, you can be
earning $5 or more an hour extrain
spare time starting soon.

There’s money and
success awaiting you in

BROADCASTING —
COMMUNICATIONS

The experience you gain from in-
tensely practical NRI training in
Complete Communications equals
as much as two years of training on
the job. With NRI, you can train fora
choice of careers ranging from mo-
bile, marine and aviation radio to
TV broadcasting and space commu-
nications. You learn how to install,
maintain and operate today's re-
markable transmitting and receiving
equipment by actually doing it. You
build and experimentwith test equip-
ment, like a VTVM you keep. You
build and operate amplifier circuits,
transmission line and antenna sys.
tems, even build and use a phone-.cw
transmitter suitable fortransmission
on the &0-meter amateur band.
Whichever of five NRI Communica-
tions courses you choose, you pre-
pare for your FCC License exams,
and you must pass your FCC exams
or NRI refunds your tuition in full.

Move ahead in America’s
fast growing industry as

ELECTRONICS
TEGHNICIAN

Electronicstouches everyone's lives.
This vast field of opportunity is open
to you with NRI training. Industrial/
Military Electronics training—like all
NRI courses—prepares you quickly,
thorecughly the practical ““hands on"’
way. You build with, and learn to un-
derstand the functions of, today’s
miracle solid-state components like
printed circuits, diodes and transis-
tors. You build and experiment with
Electronic circuitry used in automa-
tion, data processing, ultrasonics,
telemetry. Whatever your interest in
Electronics, NRI training can fill your
needs. Prove to yourself what nearly
a million NRI students could tell you
...thatyou get more foryour money
from NRI. Check the postage-free
card and mail it today for your FREE
NRI Color Catalog. No salesman will
call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington,
D.C. 20016.

YOU GET MORE FOR YOUR MONEY FROM NRI—:.is, ;.

explore, discover. Everything you see here is included in one NRI course—including Color TV. Other
courses equally complete. And you’ll be surprised at the low tuition costs. Text for text, kit for kit,

dollar for dollar—you get more
for your money from NRI.
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NEW AND ONLY FROM
EICO-THE INDUSTRY'S
LOWEST-PRICED

FET-TVM.

B ADVANCED SOLID
STATE DESIGN

B BATTERY-
POWERED

New Model 239

30,95 9,0

xiT
$59.95 Wired
=

Use the new 239 on your bench
or in the field. Checks semiconductor and

vacuum tube circuits. 11 Megohm DC input impedance.
Reads AC rms and DC voltages in seven 10db steps from
1 to 1000 volts on large 4%2” meter. Measures and reads
peak-to-peak AC to 2800 volts. Check resistance from
0.20 to 1000 M2 on seven ranges. Includes exclusive
time-saving Uniprobe.

2 NEW DE-LUXE FET-TVM's

includes all purpose DC/AC ohms Uniprobe.

I C
EICO 240 Solid-State FET-TVM. $59.95 kit, $79.95 wired.
AC or battery operated. 7 ranges each + and — DC volts,
peak-to-peak AC volts, ohms. 10 turn zero adjust pot.

4-1/2" 200 zA meter. response to 2 MHz (to 250 MHz with
optional r-f probe).

J EICO 242 Solid-State FET-TVOM. $69.95 kit, $94.50 wired.
As 240 plus 7 ranges each AC/DC milliameter, 1 ma to 1A:
very low voltage ohmmeter. 10 turn ohms and zero adjust
pots. Large 6-1/2", 200 uA meter.

Write for '71 catalog of 200 EICO Top Buys in test
equipment, stereo, color organs, science project kits,

environmental lighting. -@

L EICO, 283 Malta St., Brooklyn, N.Y. 11207. (212} 949-1100.

=
Circle 3 on reader service card

12

New & Timely

(continued from page 6)

derived from a cesium beam
and doesn’t vary. Cesium is
a rare, highly reactive, soft
metallic element of the alkali
metal group used chiefly in
photoelectric cells. *

Data
Displays

FuLLerTON, CaLiF.—Large-
screen data display units, de-
signed (o enable shipboard
commanders to observe oper-
ational tactics at sea, are
being evaluated by the Navy.

“The new units for the first
time will enable groups of
senior officers aboard a ship

to share a common display
for planning tactical oper-
ations and instantly monitor-
ing their execution,” stated
Dr. Norman H. Enenstein
manager of Hughes Aircraft’s
data processing products divi-
sion. (Hughes is manufac-
turing the gear.) Under pres-
ent procedures, information
is displayed on small, individ-
ual consoles, each operated
by one man, with reports
usually being relayed verbally
to the command and staff
croup.

The new screens measure
five fcet in diameter, and
depict symbolic pictures cov-
ering an area of more than
100 square miles. *

Trial For
Two-Way CATV

NEW YORrK, N.Y.—A new ex-
perimental two-way commu-
nications network is now un-
derway. The 10-terminal,
guestion-answer system,
which uses modified CATV
converters, is operated by
Manhattan Cable Television.

Signals in the form of
questions are asked in a pro-

gram emanating from the
company’s studios on 6lst
Street. The responses are

made via buttons on the faces
of converters located at vari-
ous terminals around Man-
hattan. The results are broad-
cast in seconds.

Persons at terminal points
were asked to indicate their
answers to such questions as
which channel they chose,
which of two girls they voted
for to be “Miss Home Termi-
nal of 1971”7, which vacation
spot they preferred. They an-
swered by pressing any button
or combination of buttons on
their converters. All answers
were tabulated at the studios.

Although this experiment
was tabulated by hand,
Charles Dolan, president of
Manhattan Cable, stated that,
in the future, instant commu-
nication to 40,000 simulta-
neous queries will be possible
since questions and answers
can go through a central
computer bank.

The procedure will have
applications in many fields. es-
pecially retailing, polling, stock
quotations, education, secu-
rity devices, utility-meter read-
ing, banking, and book-
keeping. “You’ll be able to
order anything you want,” re-
marked Mr. Dolan. *

Licensing Now Law For
Florida TV Repairmen

TALLAHASSEE, FrLA.—A state
law now in effect requires li-
censes for all TV repair busi-
nesses. Enforcement begins
with the registration of ap-
proximately 4,000 firms
doing repairs, according to
Maicolm McNeill, State Divi-

sion of General Regulation.

Two options are open to

the State to protect the con-

sumer having problems with

a repair company: either

withdrawing their license or
filing a suit against them.

(continued on page 14)
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Larry Steckler
Editor
Radio-Electronics

Three top pros challenge you to come up with an imaginative use for
General Electric Silicone Seal or Silicone Lubricant. Something they
may not have thought of.

Using the seal, electronics expert Larry Steckler repaired a speaker
cone, and sealed an antenna lead-in feedthrough and outdoor antenna
terminals. With the lube, he sprayed telescoping auto and TV antennas,
a record changer mechanism and slide, and an antenna rotator.

With the sealant, home-and-shop expert Wayne C. Leckey dabbed
rubber “'feet’’ onto a trinket chest, sealed a rain gutter and cavlked a
bathtub. With the lube, he sprayed a fishing reel, some stuck drawers
and all of his tools.

On his Chaparral 2J, Jim Hall used Silicone Seal to make formed-in-
place gaskets, to seal all electrical connections, and as an adhesive to
hold components to the body. Then he spray-lubed the throttle linkage,
suspension ball joints, wheel lugs and battery terminals.

Now here’s what you can do: send in another use for either prod-
uct, different from those mentioned above, and enter our sweepstakes.
(To win, all you must do is fill in your name and address and the name
and address of the store where you saw GE Silicone Seal and GE
Silicone Lubricant on display.)

Grand Prize: $1000 worth of anything from your favorite store
carrying GE Silicone Seal and GE Silicone Lubricant. Next 100 prizes:
$25 worth each. Next 1000 prizes: one-year subscriptions (or re-
newals) to the magazines from which you clip your official entry blank.
GE Silicone Seal: The most reliable adhesive/sealant/insulator/
moisture-proofer/instant rubber. Guaranteed for 10 years. Ignores
temperatures from — 60°F. to 500°F. Won't harden, soften, crack or
shrink. Ever. Dab it on, overnight it becomes a sfrong, flexible, per-
manent rubber. In white, black, clear and metallic. In 3-0z. tubes and
12-0z. cartridges.

GE Silicone Lubricant: The slipperiest stuff in a can. Longest wearing,
strongest moisture resister, best corrosion fighter. Age, water and tem-
perature {—70°F to 400°F) can’t hurt it. First fube of its kind that can
be painted over. Really works on just about everything, even aluminum.
{Not recommended for TV tuners.) In é-0z. aerosol cans.

GENERAL &3 ELECTRIC

Wayne C. Leckey (Top)
Home and Shop Editor
Popular Mechanics

iy

Jim
Designer of the

Chaparral 2J, wo

ofy.

=

Hall

rid’s

most advanced racing car

Match wits with the experts
and win a $1000 shopping spree.

OFFICIAL RULES—NO PURCHASE REQUIRED
(1) On Official Entry Blank or plain piece of 3”x5” paper, print
your name, address, zip code and the name and oddress of your
favorite store carrying GE Silicone Seal and GE Silicone Lubricant.
Include suggestions for new or different uses for either product, and
name of magazine in which you saw this ad.
(2) Enter often, but mail eniries separately to: MATCH WITS,
P.O. Box 250, Murray Hill Station, New York, N.Y. 10016. Entries
must be postmarked by July 5, 1971 and received by July 12, 1971,
(3) Winners selected in random drawings by aon independent
iudging organization. Decisions final. All prizes awarded. Only
one to a family.
(4) BONUS PRIZE: If you win the Grand Prize ond your entry in-
cludes o new or different use, you receive a Bonus Prize of $100.
(5) Any resident of the U.S. is eligible except employees and
their fomilies of General Electric Company Silicone Products Dept.
and its agencies. Void where prohibited. Subject to ail federal, state
and locat laws and regulations.

—————— OFFICIAL ENTRY BLANK =— — — —— — oy
MATCH WITS

P.O. Box 250, Murray Hill Station

New York, N.Y. 10016

Here’s what | did with (check one) [] GE Silicone Seal
or (] GE Silicone Lubricant:

(c;nach extra sheet of éaper for additional uses)
Name__ . -
Address _ — -
City _____ State.

Name and address of my favorite store carrying GE
Silicone Seal and GE Silicone Lubricant

|

I

Zip.

l

SILICONE™N
" LUBRICANT |
g‘i@

o CURERNC L .

Silicone
. Seal |

~e T

.
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According to Home Fur-
nishings Daily, false advertis-
ing, raising charges more
than 10% above an estimate
without informing the cus-
tomer, and not revealing if a
replacement TV picture tube
is rebuilt; are all outlawed.

Technicians are required to
return all replaced parts to
the client except the picture
tube. *

Rating Rule In
Amp Ads

WASHINGTON, D.C.—The FTC
proposed an industry rule
on advertising the power
output of sound amplifiers
for such products as radios,
record and tape players, and
component hi-fi  equipment.
Charging that “wide abuse of
output ratings has occurred
as a result of the use of rat-
ings based on numerous stan-
dards and testing methods,”
the FTC stated it has taken
action because the industry
itself has not determined a
standard for rating audio pow-

er amplifiers.

The Commission’s pro-
posed rule provides for
rating of power output ac-
cording to the rms or contin-
uous power method. The pro-
posal insists that it would be
unfair competition and a de-
ceptive act or practice to rep-
resent any power output,
band, or frequency, response
or distortion capability or
characteristic of this equip-
ment without disclosing: the
manufacturer’s rated min-
imum sine wave continuous
rms (effective) power output
in watts per channel; the load
impedance for which the
manufacturer  intends  the
equipment to be used; the
rated power frequency re-
sponse; the rated percentage
of maximum total harmonic
distortion at any power level
from zero watts to the rated
power output.

The FTC believes this
ruling will provide the con-
sumer with a valid basis for
comparison in the market-
place. *

MASTER ) HERT GLNS
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COMPACT CONTROLS FOR
SYNTHESIZED EFFECTS

DEeKALB, ILiL.—The Wurlitzer
Orbit 111 synthesizer manual Another feature adapted
and two 44-note organ manu- from Wurlitzer’s theatre or-
als give compact arrangement  gan is ‘“‘second touch.” This
of the 82 controls. By using permits the synthesist to ob-
controls to activate the tain two musical effects from
synthesized effects adjustable one key by depressing the
as rapidly as the controls key either to normal playing
used on organs, the Orbit IIT  depth, or further, into “sec-
facilitates live and recorded ond touch,” for special ef-
performance of synthesized fects. R-E

LOOKING AHEAD

(continued from page 4)

music.

on the results of the survey at the halfway mark (Radio-
Electronics Oct. 1970), and the complete tests bear out
earlier indications. All of the test results hadn’t yet been
published at press time, but Dr. Elder said: “We found
essentially no radiation above 0.5 milliroentgens per hour
at five centimeters [HEW’s maximum permitted amount]
on anything.” Dr. Elder praised the cooperation of tech-
nicians’ groups and technicians themselves in making pos-
sible the thorough tests—in which servicers wore super-
sensitive detection devices in eyeglass frames, finger rings
and belts.

Meanwhile, HEW is gradually exempting black-and-
white sets from x-radiation testing and reporting require-
ments, on a model-by-model basis. The first to be exempted
were all solid-state receivers, but it’s believed that even-
tually all monochrome sets will be declared to pose no pos-
sibility of excess radiation because of the relatively low
voltages used. It’s also indicated that with the eventual
move to solid-state color sets, along with new x-ray-proof
glass in picture tubes, even the possibility of any excessive
radiation from television receivers will be a thing of the
past.

A color TV camera for $5007

The lowest-priced generally available NTSC color
cameras sell for about $10,000. So it was only natural that
a demonstration of a new camera by Sony Corporation,
designed to sell initially for about $1,000, later for $500—
created something of a stir. The camera uses a single
pickup tube, with a color-striped filter to separate colors.
The secret, says Sony, is in a “unique electronic indexing
system” keyed to a phase-discrimination system. Technical
details haven’t been released, but the camera gave excellent
resolution and color rendition when demonstrated using
non-moving subjects. Among other low-cost color cameras
under development is one by Magnavox, to be offered in-
itially at about $3,000. R-E

RADIO-ELECTRONICS
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Who said B & K couldn’t improve the
only complete Television Analyst?

Now there is a new model...the 1077-B, with solid state
sweep drive.

The B & K Television Analyst has become standard
equipment in repair shops everywhere. And for good reason.
I’s the quickest, simplest way to test every stage of any TV.

But even classic instruments have to keep up with the times.

That's why we’ve added a solid state sweep drive in our
latest model. It can check any new transistorized color set
on the market today.

I's so easy, too. Because the unique B & K signal substitution
technigue eliminates the need for external scopes or
wave-form interpretation.

Whether it’s tubes or transistors, VHF or UHF, simply inject
the appropriate test pattern or any other known signal.

The new Model 1077-B, with its exclusive flying spot scanner,
checks everything from the antenna terminals to the input

of the picture tube.

Ask your distributor about the new Television Analyst.
Only B & K makes it. And now B & K makes it even better.

Model 1077-B  $389.95

Product of DYNASCAN CORPORATION
1801 W. Belle Plaine, Chicago, lllinois 60613

Circle 6 on reader service card
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DIRECT FROM FACTORY

TOP FAVORITES FROM OUR FULL COMMERCIAL/INDUSTRIAL LINE

L WAL Soldering Irons

uuugﬁeﬂg FOR THE MAN WHO WANTS THE BEST

Now you can buy these famous Wall products by mail. Wall Manufacturing

Company—a basic manufacturer for over a century—develops, manufactures

ALL WALL PRODUCTS and markets a complete line of soldering tools and accessories for industrial,

ARE MADE IN USA. technical and hobbyist use. This is your opportunity to get top quality
7 soldering irons at money-saving prices.

Wallbrand TRIG-R-HEAT Soldering Gun
Finest soldering gun in the worid. Dual heating
element (no transformer)—feather light weight.
Instant heat and recovery. Wattage 400 max., 150
min. Large 1” probe light. Precision built. Steel jacketed
14" tip for high conductivity, will not deform.

MODEL 214LT COMPLETE WITH TIP—LIST PRICE $21.95

DIRECT BY MAIL — JUST $16.50
Also available—interchangeable 2"’ tip and element

assembly 212-TE LIST PRICE $13.15—YOUR PRICE $14.50

ONE OF OUR LATEST DEVELOPMENTS—SLIM,
LIGHTWEIGHT INDUSTRIAL TYPE HIGH
PERFORMANCE SOLDERING PENCIL

Stainless steel barrel has a newly

Model designed copper sheath blended
in with no obstructions to interfere
864 with good visibility for precision

work in close quarters. High heat (760°)

with quick recovery. Cool, comfort-

able unbreakable blue polycarbonate
handle. Excellent balance. Tip

easily replaceable.

TIP SIZE 3/16”
40 Watts VOLTAGE AC/DC 125
WEIGHT (WITHOUT CORD) 3 oz.
LIST PRICE $6.79
DIRECT BY MAIL—JUST $5.10
TIP INCLUDED, ALSO WIRE STAND

614 XL S
PENCIL IRON

A SUPERB TOOL, HIGHEST QUALITY

Designed for maximum efficiency with
minimum input watts. Heating element
encased in stainless steel jacket. Triple
life resistance wire-wound in pure mica
insulation. Handle is molded of wun
breakable lightweight blue polycarbon-
ate, remains cool even after long hours
of operation. No screws in handle to
heat up. Constant even tip temperature
and excellent recovery ability. Y4” tip,
40 Watt, 120 volt; 850°F.
614XLS—LIST PRICE $16.69

DIRECT BY MAIL—JUST $12.50
TIP INCLUDED, ALSO WIRE STAND IT PAYS TO USE THE BEST—WALLBRAND

Buy from the leader. Wall has manufactured many Soidering Guns, Irons and Accessories
for Shop, Home, Industry and Government, hacked by our Quality Assurance Program.

POSTAGE PAID

ORDER TODAY SATISFACTION GUARANTEED ,
WALL MFG. CO.  P.0.BOX 3349  KINSTON, N. C. 28501  (MAIL DEPT. RES1) |

Enclosed is check or money order for $
l send the following (show quantity of each item ordered):

. Please l

| Model 214LT @ $1650 S| Model 884 @ $ 5.10 s |
| Acces. 212TE-@ $1450 8|  Model614XLS @ $1250 $_____ |
| NAME STREET |
| ciry, STATE . l

e e et e e e e e e e S N
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FUNCTION GENERATOR REPORT

In your November 1970 issue I
read with great interest the construc-
tion article on how to build a 3-way
Waveform Generator with IC’s. Be-
cause such an instrument interested
me for my own experiments I con-
structed it immediately. The generator

has been working perfectly from the
beginning, as you can see in the two
oscillograms. The frequency may be
varied from 10 Hz to 100 kHz, with-
out any effect on the waveform.

JOoHANNES KLEEMANN
Stuttgart, Germany

SHORT SUMMER COURSES

I would like to let your readers
know of two short courses being of-
fered by the School of Electrical Engi-
neering at Purdue University, during
June 1971.

“PCM  Communications  Sys-
tems—Theory and Practice” is in-
tended to familiarize engineers with
state of the art of transmitting analog
and digital data (voice, TV, fascimile,
telemetry, data, etc.) over digital
channels. Topics to be covered in-
clude source encoding, quantization,
error correction coding, modulation,
phase lock loops and multiplexing.
Dates of the tive-day course are June 7
to11. (continued on page 22)
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4 watter introductory offer to new members of the
ELECTRONICS AND CONTROL ENGINEERS’ BOOK CLUB

389/608

347/506

PRINCIPLES OF ELECTRONIC
DATA COM- DIGITAL
MUNICATION TECHNIQUES
by Lucky, Salz by P. M. Kinter
and Weldon

Pub. price, $12.50
Club price, $10.65

Pub. price, $14.50
Club price, $11.60

070/636
PROGRAMMER’S
GUIDE TO THE
IBM

SYSTEM /360

by J. H. Bradley
Pub. price, $13.50
Club price, $11.50

635/099
ELECTRONIC
AND RADIO
ENGINEERING,
4/e

by

F. W. Terman
Pub. price, $19.50
Club price, $16.55

313/059
HANDBOOK OF
SEMI-
CONDUCTOR
ELECTRONICS,
3/e

by P. Hunter
Pub. price, $27.50
Club price, $21.50

B 404/437
* BETHLSSE  SOURCEBOOK
T L OF ELECTRONIC
CIRCUITS
by J. Markus
Pub. price, $19.75
Club price, $14.75

Special $1.00 bonus book
comes to you with your
first club selection

259/607 %gléﬁﬁ 423/814
COMMUNICA- COMPUTER 494/754 PULSE, DIGITAL
TION SYSTEM PRINCIPLES, 2/¢ ENGINEERING AND SWITCHING
ENGIN;&S'I(NG by Staft MANUAL, 2/e WAVEFORMS
HAND ice by R. H. Pe by Mill

by ;sacil:lri‘:lcga,l ) & a:d 1I'a[1nban

D. H. Hamsher Burroughs e, 3R Pub. price, $18.00
Pub. price, $29.50 e j |

Club price, $9.95

Pub. price, $9.95

Club price, $22.50 Club price, $8.45

Club price, $15.30

637,377

by Fink and
Carroll

Pub. price, $32.50
Club price, $24.95

MAIL THIS COUPON TODAY

T 209/731
TRANSISTOR ANDBOOK 124/035 570/426 STANDARD
CIRCUIT DESIGN [ oF HANDBOOK OF THE NEW HANDBOOK FOR
B the . PHYSICS PHYSICS, 2/¢e ELECTRONICS ELECTRICAL
Engineering by Condon and by B. Shore ENGINEERS,
Staff of Texas seq S Odishaw - 10/e
Instruments, a;' Pub. price, $34.75 Pub. price, $10.00
o ; . price, $34.

§ il Club price, $14.95

Pub. price, $17.50 Club price, $8.50

Club price, $13.95

Save time and money by joining the

-
Electronics and Control Engineers’ Book Club | ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB I
: 582 Princeton Road, Hightstown, N.J. 08520 {

g 9 . 5 | 4 2 p oni i-
ERE is a professional club designed specifically to meet your | - Tlevie ool me s o memberof the Bctonie and o e
day'to'day engineering needs by providing practical books | to receive the bonus for just $1.00, and my first selection at the |
in your field on a regular basis at below publisher prices. | special Club price shown. These books are to be shipped on ap- |
How the Club operates: Basic to the Club’s service is its publi- | fi’;:_d]{fn;l "dlc'i’;i’tiftfe';t?ﬁ? ff;:s,w}thﬂ?fe?’i; ox;ufr:;,tahsir :;’ hfi: i
cation, the Electronics and Control Engineers’ Book Club l as four books during the next two years at special Club prices (at I
Bulletin, which brings you news of books in your field. Sent to I jeast 15% below list). I
members without cost, it announces and describes in detail the I Write Code No. of Write Code No. of |
Club’s featured book of the month as well as alternate selections | bonus book first selection I
which are available at special members’ prices. : here here i
When you want to examine the Club’s feature of the month, | ' F ]
you do nothing. The book will be mailed to you as a regular part | ]
of your Club service. If you prefer one of the alternate selec- I |
tions—or if you want no book at all for that month—you notify | Name i
the Club by returning the convenient card enclosed with each I I
Bulletin. | Address__ |
As a Club member, you agree only to the purchase of four | City |
books over a two-year period. Considering the many books pub- | |
lished annually in your field, there will surely be at least four | state Zip___ |
that you would want to own anyway. By joining the Club, you | E33159 |
save both money and the trouble of searching for the best books. '\ _____ _ __ _ _ __ _ _______ A

Circle 8 on reader service card
MAY 1971




NEW!
Announcing the
CIE "LEARNING
LABORATORY”

Light-years ahead of any
other way to learn electronics.

18 RADIO-ELECTRONICS



Electronic “kits” are out!
Now you can have your own electronics laboratory.

You’ll perform hundreds of exciting experiments like these

4

Working with basic single transistor
circuit — Student learns best installa-
tion and troubleshooting techniques. He
has constructed a basic single transistor
circuit, first step toward understanding
more complex solid-state circuitry.

wi_th authentic electronic

w A,

Observing transistor operating as shunt-
fed amplifier — Student has installed an
oscillator and shunt-fed amplifier. He
takes various measurements and ob-
serves the transistor operating as an am-
plifier. This is a typical solid-state circuit,

components used by indusﬂ.

. <

Assembling integrated circuit on a
printed circuit board — Circuit is iden-
tical to one used in latest IBM System
360 computers. Student is constructing
an oscillator combined with a Darlington
pair output amplifier.

Prepare now for a high income career in the fast growing field of electronics.

Electronic miracles are changing to-
day’s world with breathtaking speed.

And with this electronics explosion
has come a brand new need...a
demand for thousands of electronic
technicians, trained in theory and
practice to build the products, oper-
ate them and service them.

Don’t wait for something to
“happen” in your present job. Start
working right now to get ready for
a career you'll really enjoy... at
$10,000 ... $12,000 or more a year.

Experience with experiments

is your best teacher

Step-by-step learning cannot com-
pare with learning-by-doing. Now
you can learn “why"” as well as
“how.” You'll find out for yourself
the right way as well as the wrong
way to use electronic components,
to construct your own circuits, to
discover trouble spots and learn
how to fix them.

This new CIE course, Electronics
Technology with Laboratory, teaches
you electronics by making it work
before your eyes. And you do it your-
self, with your own hands.

Importance of FCC License and
our money-back warranty
An FCC License is a legal require-
ment for many important jobs. And it
is not easy to get!

But more than 9 out of every 10
CIE graduates who take the Govern-
ment licensing exam pass it!

MAY 1971

We are so certain that our Labora-
tory Course will successfully prepare
you for a First Class FCC License
examination, with Radar Endorse-
ment, that if you fail the exam we will
refund all tuition payments.

You get your FCC License, or you
get your money back!

You'll have high-paying

job opportunities

Electronics is in its infancy. Every-
where you turn you find new prod-
ucts and equipment using space-age
circuitry. Computers. Improved
radar for air traffic control. Mobile
microwave communications. These
and many more examples of elec-
tronic technology have created thou-
sands of new jobs —in companies
like American Airlines, American
Telephone and Telegraph, General

Electric, IBM, North American Rock-
well, Raytheon and Westinghouse.

Once you're enrolled with CIE you
will get a bi-monthly listing of many
high-paying, interesting jobs open in
designing, manufacturing, testing,
operating and repairing.

More and more jobs will be creat-
ed in the next few years. Start today
to get ready for an exciting, new
career in electronics . . . the industry
of tomorrow.

Don’t put it off. Send now
for 2 FREE BOOKS

Mail the postpaid reply card for our
School Catalog plus a special book
on how to get your FCC License. If
card is missing, use the coupon be-
low, or write to: Cleveland Institute
of Electronics, 1776 East 17th Street,
Cleveland, Ohio 44114. Butdo it now!

WY e —,—,————————— e —— b]
| & |
l c‘ Cleveland Institute of Electronics |
- | 1776 East 17th Strest. Cleveland, Ohioc 44114 I
Please send me without cost or obiigation: ’
Approved : 1. Your 44-page book, ‘"How to Succeed in Electronics.” :
2. Your book, ‘"How to Get a Commercial FCC License.'
under new |1 am especially interested in: [J Electronics Technotogy with Laboratory [
G.l. Bill ] O Etectronics Technology [J Industrial Electronics |
All CIE courses | {3 Electronic Communications [J First Class FCC License |
APC BPEG c:/ed | [ Broadcast Engineering {3 Electronics Engineering |
upder the new G.I. | Name Age |
Bill. If you served | | (please print) |
on active duty l |
since January 31, i Address

1955, or are In | | |
service now, check . ; |
box on card or | | City State Zip |
coupon for G.1. Bill | [] Check here for Accredited Member National Home Study Council |

i 1 G.1. Bill information. A Leader in Electronics Training . .. Since 1934 RE-90
information. |
e e e e e e -
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The does-it-all turntable
at a do-it-yourself price.

It's the BSR McDopald 310/X,
and it's the best buy in automatic
turntables. Anywhere.

This is no “little brother” turn-
table, either. It's got a full-size
platter, cue and pause control,
fow mass tone arm system and a
visible stylus pressure indicator.

And because it's a famous BSR
Total Turntable, it comes com-

M-75 magnetic cartridge—all fac-
tory-installed and balanced and
included in the low price.

The BSR McDonald 310/X. It's
perfect for people who want the
best, no matter how little it costs.

Send for free full color catalog

plete with a tinted dust cover, on all our automatic turntables.
custom molded base and a Shure MCDUNA[D BSR(USA)Ltd.,BIauveIt,N.Y.10913

Circle 10 on reader service card

QUAD"®

For 20 years and throughout the world the trade
mark QUAD has identified the high quality audio
equipment made by this Company.

Because others are now seeking to use the name in
other ways we have to make it clear that by itself
or combined with other words or numerals, QUAD
identifies only audio equipment, components and
related goods of our manufacture or sponsorship.

All other use of QUAD in connection with such
goods is either a misuse, abuse or infringement
which must and will be prosecuted.

ACOUSTICAL MANUFACTURING CO. LTD.,
Huntingdon, England
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CORRESPONDENCE
{continued from puge 16)

— ——— it

“Image Processing, Coding, and
Transmission” is designed to acquaint
cngincers with the state of the art of
image processing by digital tech-
niques. A revicw of the properties of
the human visual system, image mod-
eling, image enhancement, feature ex-
traction, image encoding, bandwidth
compression and image transmission
over noisy channels will be studied.
The four-day course will be held June
1to 4.

For additional information tele-
phone me at 317/749-2533 or write
me at the address below.,

PauL A. WiNTZ

School of Electrical Engineering
Purdue University

Lafayette, Ind. 47907

HEATHKIT 1G-57 MODIFICATION

I wish to correct an error in your
Equipment Report of the Heathkit
1G-57 TV Post-Marker Sweep Gen-
crator which appeared in the October
1970 issue of Rapio-ELECTRONICS. The
IG-57 has only one bias supply; the
later model 1G-57A has two dc bias
supplies and incorporates a video
sweep modulation (VSM) capability
for more accurate alignment. A modi-
fication kit to add VSM to an 1G-57 is
available from the Heath Company.

DALE E. BALDRIDGE
Design engineer
Heath Company
Benton Harbor, Mich.

CORRECTION

There is a discrepancy between
the type numbers listed for Q1 and Q2
in the parts list and on the schematic
of the One-IC Audio Generator on
page 37 of the February issue. The
author specified the types in the parts
list but used the 2N3904/2N3906
complementary pair in the generator
we tested. The discrepancy was no-
ticed too late for us to alter the parts
list or add editorial comment.

The 2N3053 and 2N4037 are
complementary pairs with electrical
characteristics similar to the 2N3904
and 2N3906. The circuit should per-
form equally well with either pair of
transistors. R-E

Said a student technician named Peter,
“Car-radio work is much neater!”
He got hung in the gears,
he’s been there for two years,
and they’re feeding him soup through
the heater!

Jack Darr

RADIO-ELECTRONICS



Devices?

Will | need a large inventory?

What's another reason?

Are you saying RCA is the only source for relia-
ble solid-state replacements?

Seriously, is the SK Replacement Guide that great?

I’'m sold! How can | go wrong with RCA SK's?

MAY 1971

Because SK's are specifically designed and engi-
neered for replacement use in home-entertain-
ment equipment. RCA doesn’t make SK types
unless they're needed in the field and serve the
professional.

Not at all. Only 67 types cover a broad range of
replacements in TV, hi-fi, and other entertain-
ment equipment. It's the shortest line of prod-
uct with the broadest range of replacement ap-
plications. That's just one of the reasons | like it.

Quality — it's assured! SK's are tested with the
finest dynamic testing equipment, operated by
the same personnel who test other RCA power,
signal, and IC devices. They're even tested again
at the factory warehouse before shipment.

No. But SK's are top quality, and the SK Re-
placement Guide is a truly reliable source for
cross-reference information. RCA only cross ref-
erences types where there is engineering assur-
ance that the SK will do the job as well as, or
better than, the original.

Better! It includes technical information on the
line, plus a ““Quick Selection Chart”’ which is
unique in the industry. Now | can choose the
proper SK replacement for almost every type
made.

You can’t. No one can!

RCA | Electronic Components | Harrison, N.J. 07029
23



20" GR-270

18" GR-269

25" GR-371MX

14" GR-169

There’s a Heathkit solid-state color TV to
fit every size and budget need. Think about it.

Consider the choice. Heath offers five different solid-state color
TV's in easy-to-assemble kit form, from the portable 14” GR-169
to the largest screen in the industry, the 25” GR-371MX. All offer
Heath’s famous modular plug-in circuit board design that makes
assembly easier. Only two tubes (picture and high voltage rec-
tifier). And Heathkit color TV's are the only sets available at
any price that can be serviced by the owner, without special test

equipment or years of training. The famous Heath manual, com-
bined with the special volt-ohm meter supplied, enables you to
perform every adjustment required. And each set includes the
No-charge 90-day Warranty Service on solid-state modules and
2 year picture tube warranty. Here's the rundown on the Heath
series of solid-state color TV's. Think them over, you'll find one
just right for your own size and budget requirements.

25" GR-371MX . . . the top of the Heath color TV line. Compare
this list of standard features on the 371MX . .. there isn't another
set available that offers all these extras at no extra cost. Giant
25" Matrix picture tube delivers the biggest, brightest color pic-
ture you'll ever see . .. 315 sq. in. And pictures don’t wrap around
the sides as before. Specially formulated etched-glass face plate
cuts out glare, increases contrast without reducing brightness.

Automatic Fine Tuning delivers perfectly tuned picture and
sound with a push of a button. “Instant On” circuitry provides
sound instantly, picture in seconds. Exclusive Heath MOSFET
VHF tuner gives superior reception, even under marginal condi-
tions. VHF Power Tuning is built-in...a push of a button lets
you scan thru all VHF and one preselected UHF channel. High
resolution circuitry improves picture clarity and adjustable
video peaking lets you select the degree of sharpness you de-
sire. Adjustable tone control . . . adjustable noise limiting and
gated AGC . . . hi-fi sound output ... 75 & 300 ohm VHF antenna
inputs . . . Automatic Chroma Control — all standard. Plus three
luxurious optional cabinets to choose trom: Mediterranean, Early
American or Contemporary. Plenty of reasons to order your new
GR-371MX now.

Kit GR-371MX, (less cabinet), 1251bs. .................. $579.95*

23" GR-370. Actually the GR-371IMX with a smaller picture tube.
Features a premium quality bonded face, etched-glass 23" screen
e« . 295 sq. in. of viewing enjoyment. Includes the same standard
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high performance features as the 371MX above, except the Matrix
picture tube is a low cost option.

Kit GR-370 (less cabinet) 127 Ibs. ............. ... ot $539.95*
Kit GR-370MX, as above with Matrix picture tube ....... $549.95*

20” GR-270. In reality, the feature-packed GR-371MX with stand-
ard 20” bonded-face, etched-glass picture tube providing 227
sq. in. of colorful TV viewing. See the GR-371MX above for all the
other standard features. Easily your best buy in a medium
size solid-state color TV, and ideal screen size for smaller
living rooms.

Kit GR-270 (less cabinet), 114 Ibs. .............covinn.. $489.95*

18” GR-269 . . . the Heathkit “compact” color TV. Has the same
highly sophisticated modular solid-state circuitry as the GR-
371MX, but modified to accept the popular 180 sq. in. color pic-
ture tube. Features AFT, “Instant On”, 3-stage IF, MOSFET VHF
tuner, switch-controlied degaussing . . . all standard.

Kit GR-269, (less cabinet), 100 Ibs. ..................... $399.95*

14" GR-169 delivers console performance with portable conveni-
ence. Here's the GR-371MX modular circuitry modified slightly
to accept a 14” diagonal picture tube. Features MOSFET VHF
tuner, 3-stage |F, switch-controlled degaussing, complete up-
front secondary controls, built-in VHF & UHF antennas. Hand-
some portable cabinet included.

Kit GR-169, 69 1bS. .....cvvviitiiciaeaianenns ! $349.95*

RADIO-ELECTRONICS
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Microwave

Oven

TO-101 Legato Theater Organ

And here are a few of the more than 300 other
Heathkit thoughts for the budget minded:

New Heathkit “Legato” 25-pedal Theater Organ. Now you can
save hundreds of dollars by building this versatile instrument
yourself. All solid-state design. Features 15 manual voices, 4
pedal voices. 25-note heel & toe pedal board, range 16’ & 8
CO to C3. Two 44-note keyboards; accompaniment range &, F1
to C5. Solo manual 1¢', 8, 4, 2, F1 to C7. Color-Glo key lights
have you playing like a pro in minutes. Two solid-state ampli-
fiers deliver 200 watts peak power . .. one amp for the rotating
2-speed Leslie, one for the two 12”7 main speakers. Tape record/
playback jack on amp. Bandbox & Playmate accessories avail-
able. Bench included.

K021 015299 R DS AR o 5. ok —mee.. - na s e el $1495*

New Heathkit Microwave Oven ... tomorrow’s cooking revolution
here today in easy-to-build kit form. Exciusive patent pending
Heath double door interlock prevents oven from being turned
on if door is open. Cooks meals in minutes, not hours . . . elimi-
nates dirty pots & pans by cooking on paper, glass, china. Low
profile design fits nearly anywhere. 120 V operation.

Kt GD295 97 (DS e 3a - #isie 5o 2oyt AT 5Bon B« 3 e o oa i $399.95*

New Heathkit 5” Solid-State Scope . . . ideal for all general lab

& shop applications. Wide 5 MHz response, 80 nanosecond rise
time and 30 mV/cm sensitivity make the 10-102 a truly high per-
formance, low cost scope. Convenient switch-selected AC or DC
coupling. Frequency-compensated 3-position attenuator. FET
input provides high input Z (1 megohm) to minimize circuit
loading. Recurrent, automatic sync type sweep provides
5 ranges from 10 Hz to 500 kHz with vernier. External horizontal
and sync inputs. One voit P-P output. New flat face 5” CRT with
removable 6x10 cm ruled graticule. Zener-regulated power sup-
plies give excellent display stability. 120/240 VAC operation.
Choose easy to assemble kit or factory-wired version.

Kit 10-102, 29 IbS. ..o e e, $119.95*
Assembled 1OW-102, 29 [bs. .............ccovvriini.n. $179.95*
Assembled PKW-101, 1 megchm probe, 1 1b. ............ $ 19.95*

New Heathkit Solid-State Frequency Counter . . . delivers highly
accurate measurement from 1 Hz to over 15 MHz. All IC cir-
cuitry for top performance. Automatic trigger level for wide
range input without adjustment. Hz/kHz ranges & overrange
give 8-digit capability. 1 megohm input Z.

Kit 1IB-101, 7 1bS. ..ot $199.95*

See these and 300 other Heathkit suggestions at one
of the following Heathkit Electronic Centers:

CALIFORNIA: Anaheim, 92805, 330 E. Ball Road; Ei Cerrito, 94530, 6000 Potrero Avenue; La Mesa,
92401, 8363 Center Drive; Los Angeles, 90007, 2309 S. Flower St.; Redwood City, 94063, 2001 Mid-
dlefield RC.; Woodland Hilis, 91364, 22504 Ventura Blvd.; COLORADO: Denver, 80212, 5940 W. 38th
Ave.; GEORGIA: Atianta, 30305, 5285 Roswell Road; ILLINOIS: Chicago, 60645, 3462-66 W. Devon
Ave.; Downers Grove, 60515, 224 Ogden Ave.; MARYLAND: Rockville, 20852, 5542 Nicholson Lane;
MASSACHUSETTS: Weilesley, 02181, 165 Worcester St.; MICHIGAN: Detroit 48219, 18645 W. Eight
Mile Rd.; MINNESOTA: Hopkins, 55343, 101 Shady Oak Rd.; MISSOURI: St. Louis, 63123, 9296 Gravois

1
1
| Benton Harbor, Michigan 49022 & Schiumberger company
1
1
1
1
1
1
I
Ave.; NEW JERSEY: Fair Lawn, 07410, 35-07 Broadway (Rte. 4); NEW YORK: Jericho, L.I., 11753, : Name
1
I
1
I
I
1
]
1

[J Enclosed is $
Please send model (s)
[ Please send FREE Heathkit Catalog.

, plus shipping

15 Jericho Turnpike; New York, 10036, 35 W. 45th Street; OHIO: Cleveland, 44129, 5444 Pearl Rd.;
Woodlawn, 45215, 10133 Springfield Pike; PENNSYLVANIA: Philadelphia, 19149, 6318 Roosevelt
Blvd.; Pittsburgh, 15235, 3482 William Penn Hwy.; TEXAS: Dallas, 75201, 2715 Ross Avenue; Houston,
77027, 3705 Westheimer; WASHINGTON: Seattie, 98121, 2221 Third Ave.; WISCONSIN: Miiwaukee,
53216, 5215 W. Fond du Lac

Retail Heathkit Electronic Center prices slightly higher to cover shipping, local stock, consultation
and demonstration facilities. Local service also availabie whether you purchase locally or by factory
mail order.

Address

City State Zip

Prices & specifications subject to change without notice.

5
]
]
1
I
|
|
1
|
f
|
1
1
I
I
I
I
]
]
*Mail order prices; F.0.B. factory. :

Circle 11 on reader service card
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meel the

MeIrics

Xcelite's where the Metrics are!

A great variety of tools and sets to help you turn
most any Metric fastener or adjusting screw
you're likely to encounter...hex socket set
screws and cap screws, hex nuts, hex head cap
screws, and whatever.

All tools precision made for exact fit. Bright
nickel chrome nutdriver shafts and protective
black oxide finished hex socket screwdriver
blades. Plastic (UL) handles shaped for perfect
grip and balance.

FIXED HANDLE NUTDRIVERS

[ - a—_y

? xérunag oum

Jn

NUTDRIVER SHANKS & HEX SOCKET SCREWDRIVER
BLADES for use interchangeably in Series 99 plain
and ratchet type handles,

COMPACT SETS

No. 99-PS-41-MM

(7 Metric hex socket
blades, extension
and handle)

No. 99-PS-51-MM
(10 Metric
nutdriver shanks
extension and
handle)

REQUEST CATALOG

nationwide availability through
local distributors

®

XCELITE, INC.. 10 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.

Circle 12 on reader service card
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HOME APPLIANCE
ELECTRONICS

by JACK DARR
SERVICE EDITOR

TIME CONSTANTS

ELECTRICAL APPLIANCES,
clectronics apparatus, and a lot of
common things, make use of eclec-
tronics principles. Most of these are
old hat to wus, but may be pretty
strange to other pcople. The appli-
cations of ordinary. simple electronic
principles are many and varied. None
of them will be complicated. if you
know your electronic ABC’s. l.ook
for these, and you’ll find a lot of
things that you can fix! Some of the
uscs for these might surprise you.

A good example of this is a job
that I got rung in on not too long
ago. Friend was working on an auto-

INDUSTRIAL

Since this was the door that let
the customers into the store, the man-
ager was understandably upset. The
one that let ’em out was OK. So, we
began checking. [ said, prophetically,
it turned out, “Sure has a short time-
constant.” It did. According to the in-
struction book, the door was supposed
to open, hold for a minimum of three
seconds, then close. (This being a new
picce of gear to both of us, we did it
the hard way—we read the instruction
book first!)

The door itsclt was operated by a
hydraulic mechanism, which was ob-
viously working fine. The control was

matic  door-opener—you know the a nice simple two-tube clectronic cir-
RI
IOMEG
)
LJ !
99
5=
X
M3
30
o)
CONTROL Z3
TERMINAL 53
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|
EX b
MAT g TERMINAL
BAR
HOLD
[ S
=
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things where you step on the tittle mat
in front and the door opens without
you ecven having to say “Open, Se-
same”? This one was working, but
you had to yell “Jump!” as soon as
you got the words “Open, Sesame”
out! In other words, the door opened
as soon as you stepped on the mat,
but then it chased you through! If you
were fast enough, you could make it
ahead of the door, which started to
close instantly!

cuit, with two 6V6 tubes. The drawing
shows the schematic. The sequence was
started when you stepped on the mat;
this closed a switch, and this in turn
closed relay RY1, a plain 6-volt ac
spst relay.
When the contacts of RY1 close,
a positive voltage, coming from the
V1's cathode, and a dropping resistor
to the dc power supply, is applied to
the grid. Plate current flows, and re-
(continued on page 84)
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EQUIPMENT REPORT
RCA WV-5104 Solid State VOM

For manufacturer’s literature, circle No. 16 on Reader Service Card.

IN MANY RESPECTS: SELECTING A TEST
instrument is similar to courtship and
marriage. In both cases, we survey
top-notch products until we find one
with which we are compatible. Comes
the purchase (or marriage) and we
settle down to grow old gracefully,
loving each other, overlooking short-
comings, and forgiving errors.

Much of the equipment on my
basement workbench is “old enough
to vote” but I've grown up with it and
have learned to love it; compensating
for glitches on scope traces, the
cracked face and bent needle on the
vom and the erratic output of the
sweep generator. It is only when there
is “something new and glamorous”
around that I yearn to stray trom the
fold and sow a few wild oats.

ation but can be set up for 240 volts
by unsoldering a lead from one point
and resoldering it to another. A 1.5-
volt D cell powers the ohmmeter cir-
cuit and four 9-volt transistor-radio
type batteries (RCA V8323 or equal)
deliver operating voltages to the 4-
transistor balanced amplifier (see dia-
gram). Maximum life for the 9-volt
batteries is assured by a trickle-charge
circuit that operates when WV-510A
is powered by the ac line.

Input resistance is 21 megohms
on all dc voltage ranges. There are
eight ranges covering 0.5 to 1500
volts in decades of 1.5 and 5 volts.
Seven ac ranges cover from 1.5 to
1500 volts rms and 14 to 4200 volts
peak-to-peak (full-scale). Ac input re-
sistance is 0.83 megohm shunted by

B+

+18V Q1-Q4 MATCHED

2N5232's
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3.3 Q4
MEG ’(Z@}_
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The model WV-510A is “the new
gal in town”—the latest in RCA’s
long line of Master Voltohmysts elec-
tronic multimeters. ['ve given her a
workout and we two have really got
something going for us.

This gal is really sharp—3%2 Ibs.,
678" x SVa” x 3%8”, solid-state, stable
and drift-free. Up front, she features a
mirrored 4”7 x 6%” 200-pA readout
that dwarfs the meters on our old-
faithful WV-95A and the stand-by
WV-77.

WV-510A operates from internal
batteries and from ac power lines.
She’s wired for 110-135-volt oper-

MAY 1971

1 PAl =

B+2

18V

70 pF on the 1.5-, 5-, 50- and 150-
volt ranges, 1.3 meg shunted by 60 pF
on 500 volts and 1.5 megs shunted by
60 pF on the 1500-volt range. Re-
sponse is flat within 1 dB from 30 Hz
to 3 MHz on the 1.5- and S5-volt
ranges.

Direct current is measured in
ranges of 0.5, 1.5, 5. 15, 50, 500 and
1500 mA.

Resistances of 0.2 ohm to 1000
megs are measured using seven decade
multiplier ranges.

All voltage and resistance mea-
surements are made with the WG-

(continued on page 79)
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Build

this exciting
Schober Consolette
Organ iox
enly *1040!"

¥ *Includes tinished walnut
console. (Only $793 it you build
your own console.) Amplitier,
speaker system, optional

accessories extra.

P

b
3
L

You couldn’t touch an organ like this in a store
for less than $1800—and there never has been
an organ of the Consolette II's graceful small
size with 22 such pipelike, versatile voices, five-
octave big-organ keyboards, and 17 pedals! it
sings and schmaltzes for standards, pops, old-
time favorites, speaks with authority for hymns
and the lighter classics, all with a range of vari-
ety and satisfying authenticity you've never found
before in an instrument under church or theatre
size. If you've dreamed of an organ of your own,
to make your own beautiful music, even if your
home or budget is limited, you'll get more joy
from a Schober Consolette 11 than any other
“home size" organ—kit or no kit.

You can learn to play it. And you can build it,
from Schober Kits, world famous for ease of as-
sembly without the slightest knowledge of elec-
tronics or music, for design and parts quality
from the ground up, and — above all — for the
highest praise from musicians everywhere.

Send right now for the full-color Schober catalog,
containing specifications of all five Schober Or-
gan models, beginning at $499.50, No charge, no
obligation. If you like music, you owe yourself a
Schober Organ!

® e ——— — — ————— e e e e oy
|

The%ﬂMOrgan Corp., Dept. RE-90 1
43 West 61st Street, New York, N.Y. 10023 I

|

{7 Please send me Schober Organ Catalog and
free 7-inch *“sample’’ record.

|
[0 Enclosed please find $1.00 for 12-inch L.P. |

ADDRESS

CITY STATE Z1P

I
NAME ]
|
|
|

S ——
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10 Reasons why
RCA Home Training is

your best
Investment
forarewarding
career

In electronics:




1 LEADER IN ELECTRONICS
TRAINING

When you think of electronics, you im-
mediately think of RCA...a name that
stands for dependability, integrity, and
pioneering scientific advances. For over
half a century, RCA Institutes, Inc., a
subsidiary of RCA, has been a leader in
technical training,

2 RCA AUTOTEXT TEACHES
ELECTRONICS FASTER, EASIER,
ALMOST AUTOMATICALLY

Beginner or refresher, AUTOTEXT,
RCA Institutes’ own method of pro-
grammed Home Training will help you
learn electronics more quickly and with
less effort, even if you've had trouble
with conventional learning methods in
the past.

WELL PAID JOBS ARE OPEN TO
MEN SKILLED IN ELECTRONICS

RCA Institutes is doing something posi-
tive to help men with an interest in elec-
tronics to qualify for rewarding jobs in
this fascinating field. There are chal-
lenging new fields that need electronics
technicians...new careers such as com-
puters, automation, television, space
electronics where the work is interest-
ing and earnings are greater.

WIDE CHOICE OF CAREER
PROGRAMS

Start today on the electronics career of
your choice. On the attached card is a
list of “Career Programs”, each of which
starts with the amazing AUTOTEXT
method of programmed instruction.
Look the list over, pick the one best
suited to you and check it off on the card.

Construction of Multimeter.

MAY 1971

TRAINING

For those already working in electronics
or with previous training, RCA Insti-
tutes offers advanced courses. You can
start on a higher level without wasting
time on work you already know.

5 SPECIALIZED ADVANCED

6 PERSONAL SUPERVISION
THROUGHOUT

All during your program of home study,
your training is supervised by RCA In-
stitutes experts who become personally
involved in your efforts and help you
over any “roughspots”that may develop.

7 HANDS-ON TRAINING

To give practical application to
your studies, a variety of valuable RCA
Institutes engineered kits are included
in your program. You get over 250 proj-
ects and experiments and as many as 22
kits in some programs. Each kit is com-
plete in itself. You never have to take
apart one piece to build another. They’re
yours to keep and use on the job.

8 FCC LICENSE TRAINING—
MONEY BACK AGREEMENT

Take RCA’s Communications Career
program—or enter with advanced stand-
ing and prepare immediately for your
Ist, 2nd, or 3rd class FCC Radio Tele-
phone License examinations. RCA In-
stitutes money-back agreement assures
you of your money back if you fail to
pass the FCC examination taken within
6 months after completing the course.

CONVENIENT PAYMENT PLANS

You get a selection of low-cost tui-
tion plans. And, we are an eligible insti-

Construction of Oscilloscope.

tution under the Federally Insured Stu-
dent Loan Program.

1 O RCA INSTITUTES IS FULLY
ACCREDITED

RCA Institutes is an accredited member
of the National Home Study Council.
Licensed by N. Y. State—courses of study
and instructional facilities are approved
by the State Education Department.

VETERANS: TRAIN
UNDER NEW GI BILL

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon
today.

RCA INSTITUTES, INC.
DEP'T. 758-005-1

320 W. 31 ST.

NEW YORK, N.Y. 10001

Please send me FREE illustrated career
catalog. | understand that | am under no
cbligation.

Name

Address

City

State ZIP

Age
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Temperature experiment with transistors.
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Vhen we're in your hands,

we’re in 2ood company.

We rely on you. For what you know. For your expert work on
Panasonic products. And for the “service” vou do for us.
Providing the right kind of service for Panasonic products.
Efficient. Professional. Yet personal. You take pride in your work.
So do we.

That’s why vou're important to us. You're our local service
facility. But you're not on your own. Because we've put together
a service team to help vou. To make you more important. A
team of Panasonic people. Ready to work with you. And for yvou.
Starting with technical specialists who check, und check, and
check again. Every product we make. Before a product is made
and after. And the field service specialists who work right
along with you. Solving your particular problems. Even

training personnel.

And five strategically located Regional Parts Depots. And a
big Central Parts depot. Not only there for stocking parts.
But to answer questions about parts. And to back you up with all
the assistance they can give. We provide specially trained
instructors to work along with you. To show you the Panasonic
way of servicing. The kind that makes Panasonic customers
happy they bought Panasonic.

And of course, we do it all with only Panasonic parts. Designed,
engineered and manufactured by us. To insure a consistent,
high level of quality. Panasouic parts for Panasonic products. It
makes sense. As much sense as our being there. \WWhenever,
wherever. With all the special hands you may ever need.

PANASONIC

just slightly ahead of our time.

Matsushita Electric Corporation of America
National Headquarters, Service and Parts Division
10-16 44th Drive, Long Island City, N. Y. 11101



Replacing a color TV picture tube is a lot harder than
replacing a monochrome CRT. However, you can save
time and trouble by approaching the job with a step-by-
step procedure. If you use and perfect this procedure each
time you replace a color picture tube you can probably
cut the time you normally take for the job in half.

In planning your replacement procedure, keep these
basic principles in mind:

1. Move things as little as possible. Position is im-
portant. Chances are the adjustments arc pretty close
to where they should be. You'll save a lot of time if
you handle everything gently and carefully and put
everything back just as it was when you took it apart.

2. Have a complete set of tools on hand. To replace
a picture tube, you’ll need:

Regular television hand tools such as screw-
drivers, pliers, ctc.

A set of nut drivers, including a long-shaft ¥4”
nut driver.

A degaussing coil.

A dot-bar generator.

A fairly large mirror.

A rug, blanket or pad, large enough to hold two
color picture tubes.

A greuse pencil.

The TV set service manual, if available.

3. Use a first quality replacement picture tube. Un-
like replacing a monochrome CRT. there's a lot of
labor involved in a color tube installation. If the tube
goes bad or delivers substandard picture quality you
have to do the job all over again. It doesn’t pay to
try to save money on replacement tube. Choose a tube
with as long a warruanty period as possible. Some color
tubes are now available with three-vear warranties.

Replacing the picture tube

The first step in changing a color picture tube is to
pull the chassis out of the set. This should leave you with
only the picture tube and the components that fit around
its neck in the cabinet.

Then turn the cabinet face down on a rug, blanket or
pad. Be careful not to scratch the satety glass.

Next, remove the new tube from its box. Almost all
picture tube cartons tell you which side to open. Be sure to
open the carton from this side so you can remove the tube
face up. Do not support the picture tube by holding it by
its neck.

Very carefully place the new tube face down on the
rug, in exactly the same position as the tube in the cabinet.
Check the position of the high-voltage anode button to be
sure you have it right.

The next step is simple, but important. Do it right and
you’ll save a lot of time later on.

Notice the positions of the degaussing coil, the yoke,
the purity rings, and the convergence magnets. The trick
here is to move this entire assembly to exactly the same
positions on the new picture tube. Notice that the yoke is
not flush against the bell of the picture tube. as it is in
monochrome sets. Some play is allowed, to permit purity
adjustment. It’s important, theretore, that you mark the
distance between the yoke and the bell of the tube.

With all this in mind, lift the entire assembly off the
old picture tube. Put it gently and carefully onto the new
tube, as close to the right position as vou possibly can. Do
this accurately and vou'll often be able to get passable pic-
tures on the new tube without making any adjustments.

At this point, remove the old picture tube. Before re-
placing it, take a few minutes to clean out the cabinet. The
lady of the house will probably be delighted to lend you
her vacuum cleaner for this purpose. Then, use a good
aerosol mask and glass cleuaner to clean the safety glass, the
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CHANGE COLOR
PIX TUBES FASTER

by TOM RICHMOND

Service Muanager, Channel Master Inc.

Save time and trouble the next time

you replace color picture tubes



face of the new picture tube if it is not a bonded-face tube.
Don’t forget to clean the control panel later.

Finally, install the new picture tube, sccuring it firmly
in place. Now, all you have to do is to replace the chassis,
connect everything up and set it up for a good picture.

Color adjustments must be made

Physically replacing a color picture tube is only half
the battle. You must still make adjustments to get good
color pictures on the screen.

Before you can make these adjustments, however, you
have to let the set “cook.” Put the color set in approxi-
mately the position in which it will normally be viewed and
turp it on, with the back off.

It can be dangerous to operate a color set with the
back off, so warn the family to keep children and pets
away from it, and don’t leave the sct unattended.

“Cooking” time should be 20 to 30 minutes. Use this
time to degauss the sct, or to ask “What else necds fixing in
the home.™ If you have a service manual for the set. review
the manufacturer’s recommended color set-up procedure
while you're waiting for the set to get hot.

Once the set is warmed up, you're ready to start mak-
ing adjustments. A final preliminary step is to set a large
mirror up on a chair in front of the set so that you can see
what’s happening on the screen while you make adjust-
ments at the rear of the set.

Degaussing technique

A color set doesn’t have to be warmed up to be de-
gaussed. It doesn’t even have to be turned on. You have to
use a degaussing coil to de-magnetise a color sct even
though modern scts have built in automatic degaussing.
Any stray magnetism on the picture tube shadow musk
makes it almost impossible to get good purity or con-
vergence. Automatic degaussing can keep the set working
well, but it can’t do the thorough dcemagnetizing like a
degaussing coil can.

Degaussing is easy, but you must do it right. Plug the
degaussing coil into an ac socket and turn it on. Hold the
flat side of the degaussing coil about an inch from the
safety glass. Move the coil in small circles so it covers the
entire front, top and sides of the set. The sides and top are
important because vou must climinate any slight magnet-
ism of the tuner chassis or main set chassis. Finish up by
going over the entire front of the screen a second time.

Do not turn the degaussing coil off while it is close to
the set. This can defeat your whole purpose, leaving mag-
netized spots. Instead, back away slowly 6 to 8 feet from
the set, turn the coil so that it is perpendicular to the
screen, and then turn it off.

Purity adjustments

Your objective is to make the rasters of each of the
three guns pure in color. However, you make this adjust-
ment with the red raster alone.

Your first step, therefore, is to cut off the blue and the
green guns, sO you can observe the red alone. Many sets
have gun switches, which makes the step easy. All you
have to do is set the blue and green switches to off.

In some sets, it’s a little more difficult to kill the blue
and green. You might have to remove clip leads from a
terminal strip or plug an adaptor into the picture tube
base. If no other means are provided, ground the dc volt-
ages on the blue and green guns through [00,000-ohm
resistors. Some receivers have resistors already mounted on
the PC board and connected to the CRT grids. All you
have to do is put jumper wires to ground.

Once the blue and green guns are disabled, set the
contrast control fully counterclockwise, and the brightness
control to the center of its range. Then, observe the raster.
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Most instructions on purity tell you to move the yoke
back away from the bell of the tube, use the purity rings to
center the resulting red splotch and then move the yoke
forward again until the red just fills the screen.

If you’ve been careful about positioning the purity
rings and the yoke, however, this won't be necessary. These
adjustments will already be pretty close, requiring only a
fast touch up. Use the purity rings to get a uniform, pure
red and move the yoke, if necessary, so that the red raster
just fills the screen.

If you can’t get a pure, uniform red in this way,
chances arc degaussing was not complete. You'll have to
go through the degaussing procedure again and start from
the beginning.

Color temperature adjustment

Some manufacturers call this grey scale adjustment.
What you’re trying to do is to mix red, green and blue to
just the right proportions. When you achieve this, all
monochrome pictures, whether light or dark, will be repro-
duced without color. If you don’t get color temperature
right, you’ll see colors in a black and white picture at cer-
tain settings of the contrast and brightness controls.

The basic controls that affect tracking of greys and
whites are: kine bias, red/green drive, blue drive, red
screen, blue screen and green screen. All of these controls
aftect clectron gun dc operating voltages.

To adjust color temperature, turn all of the above
controls fully counterclockwise. Turn the brightness and
contrast controls to the center of their range and sct the
Raster—Normal—Secrvice switch to the Service position.

Then, turn the red screen control up slowly until you
sce a faint red line across the tube. Back oft slowly till the
red line just disappears. Repeat this procedure with the blue
and green screen controls.

If you turn one of the screen controls {fully clockwise
and still can’t get a linc across the screen, the kine bias
control is probably set too low. Turn it up (clockwise) and
make all three color screen adjustments over again.

To make the final color temperature adjustment, set
the Raster—Service—Normal Switch to Raster and turn
the control all the way up. Then, adjust the red/green
drive and the blue drive for a grey picture. Switch the
red/green drive switch from red to green to adjust these
two colors separately. (NOTE: Some receivers have no
“red” drive control and others have three separate con-
trols.)

Once you get a grey raster, without traces of color,
switch to the Normal position and adjust the set for a good
monochrome picture. Run brightness and contrast up and
down, to be sure the grey scale is tracking properly. If you
sce traces of color, you’ll have to make these adjustments
over again, hut if you’re careful you can get it right the
first time.

Convergence isn’t hard

If all three rasters are to be superimposed on one
another, the beam from each color gun must pass through
the aperture mask holes at precisely the right angles. Mak-
ing sure that each raster beam lights the right phospheres-
cent dots is called convergence.

There are two parts of convergence, both of which
require a color bar-dot generator. Static convergence takes
care of the center dots. It’s quick and easy and should be
done first. Dynamic convergence takes care of the corner
dots. This takes a little longer.

Connect the color bar-dot generator generator to the
TV set’s antenna input terminals and set it so it generates a
dot pattern. Draw a grease pencil circle around the dots in
the center of the screen. Otherwise, you’ll have to search
for the center dots every time you glance away from the
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TOP ROW, left to right. Loosen the screws
that fasten the yoke assembly in place.
Removing tube socket and blue-lateral
magnet assembly. Convergence coils slip
off tube neck.

MIDDLE ROW,

screen. The object is to get the red. green and blue center
dots to converge, to produce pure white dots.

This is done by adjusting the static convergence mag-
nets. There’s one static convergence magnet for the red
gun. one for the green gun and two for the blue gun. The
red and green magnets move their beams diagonally. The
blue magnet moves the beam vertically and the blue lateral
magnet moves the beam horizentally.

Start by moving the red dot over the green dot so they
form one yellow dot. If the blue dot gets in the way, you
can kill the blue beam as vou did when making the purity
adjustment. You should be able to get a pure vellow dot.
Then, reactivate the blue beam and move the blue dot over
the yellow dot to get a pure white dot. It you've moved the
yoke assembly over to the new tube carcfully. very little
adjustment will be required to complete static convergence.

Switch the color-bar gencrator to a cross-hatch pat-
tern and examine the TV screen carcfully. If vou see any
celor fringing at the corners of the screen. you'll have to
go through the time-consuming process of dyvnamic con-
:'ergencc. However, if you've done everything carefully and
well up to now, chances are your job has been completed.

It you’ve used a top quality picture tube, you should
be able to get fairly good results, but even the best color
CRT's arc not 100% uniform. Remember, the tamily that
watches the set on a normal picture from across the room
is not as critical as the technician who looks closely at a
cross-hatch pattern.

All of the controls for dvnamic convergence are
mounted on a single board. The vertical controls are usu-
ally on the lefi, horizontal controls on the right. If pos-
sible, position this board so that vou can adjust it while
watching the screen directly.

Dynaimic convergence
There are many variations in dynamic convergence
controls, so it's best to follow the manutacturer’s instruc-

MAY 1971

left to right. Yoke as-
sembly is removed from neck of tube. Pic-
ture tube mounting band is being released.
Remove renlacement from carton. Do not
handle by neck.

BOTTOM ROW, left to right. Degaussing
is done before convergence. Get the con-
vergence panel out in the open. Final con-
vergence is done while watching screen
of set.

tions. Start by switching the generator back to a dot pat-
tern and lining up the middle vertical row of dots. As with
static convergence, the object is to get pure white dots in
the middle vertical row. You also have to make sure the
line is straight and parallel with the open vertical lines. Kill
the blue gun and line up red and green to produce yellow
first. Then, switch on the blue and line it up to make all of
the middle vertical row ot dots white.

Next, look at the middie horizontal row of dots. These
should be converged exactly like the vertical row to pro-
duce pure white dots. The horizontal line should be
straight and paralle] with a raster linc.

Unfortunately, this is not as casy as it sounds. You
get quite a bit of interaction between controls. And when
you get the outer edges of the screen converged. you may
find that static convergence is out. When all the dots are
white, you may sce bending in the lines. Theretore, you
have to go back and forth making touch-up adjustments.

You will probably have to repeat the convergence at
least two and probuably three times to get it right. It will
help if you look away trom the dots to rest your eyes from
time to time.

You'll save time by being very careful. Notice where
each control is before you touch it. Then, if the “touch
up” doesn’t help, return the control to its original position.

If you end up with a slight bit of poor color con-
vergences at the edge of the screen, ignore it.

Your last step is to re-check color purity and color
temperature. In many cases, no readjustment will be neces-
sary. but this is by no means a sure thing. If you do have
to move the purity rings or the screen controls, vou will
also have to go through the convergence procedure again.
Frustrating as this scems, it is necessary because these con-
trols do interact.

In many ways. the job of replacing a color piciure tube
and making the nccessary adjustments sounds a lot tougher
than it really is. With good organization, the right tools,
and a little practice. you can do the job fast. R-E
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SOMEWHERE OUT THERE, IN THE AREA SERVED BY TWO OR
three TV channels that you can pull in with a super deep-
fringe antenna, a very special tower is being built. The tower
will eventually have a cluster of precisely cut TV receiving
antennas on it—one for cach channel that can be picked out
of the air. At the bottom of the tower, a “doghouse” will
hold some special electronic ecquipment. From that dog-
house, an aluminim-sheathed cable crosses to 2 small build-
ing a few dozen yards away. Inside, more electronic equip-
ment, including a small TV studio, flesh out the
installation. From there, another aluminum-sheathed cable
wends its way down streets, branching ofl at intersections,
feeding TV to houses by wire instead of over the air.

It’s called cable television, abbreviated CATV (Com-
munity Antenna TV), and it’s a growing trend among to-
day’s viewers. Service calls to cable customers are a very
special sort of animal. There’s no antenna problem to
speak of, but the set or the local cable drop (the RG-
59/U connection between the subscriber’s TV set and the
cable tapoff on the telephone pole outside) may have de-
veloped problems. It the set’s in trouble, it’s the TV tech-
nician’s job; if there’s something wrong with the cable
and/or associated hardware, it’s up to the cable company
to fix it. About the only way to tell for sure is to carry a
mini-TV set on service calls and plug it into the cable feed.

Cable TV offers a variety of reasons for deserting the
rooftop antenna. For one thing, the channels usually
picked up off the air will come in crisp and sharp, with no
ghosts, snow or color shifts. In addition to these regular
channels, there will be bonus TV channels from other,
more distant cities—some as far as 200 miles away. These
distant signals are often “imported” via a private micro-
wave system run by the cable operator. There will also be
local TV channels that originate right in that mini studio
near the antenna. These can oifer some special services,
such as continuous news, time, weather, stock market re-
ports and special news broadcasts. There will also be a
local channel focusing on community affairs, politics, gov-
ernment, schools, sporting events and so on. In effect, the
cable system provides the community with the TV station
that it can’t allord to support through conventional broad-
casting.

Isolated viewers

CATYV started in the late 1940’s as a true community
antenna for isolated towns that couldn’t receive a good TV
signal from the ncarest broadcasting stations. The classic
example is the town cut off from the transmitters by an
intervening mountain. In such places, community co-oper-
atives were sometimes set up, assessing each TV home for
an equal share in the cost of erecting and maintaining an
antenna on the mountaintop. Amplifiers would boost the
reccived signals which would then be distributed via coaxial
cable to each TV home.

Soon, such community antennas werc taken over by
private operators, who charged a nominal installation fee
and a monthly rental. Today, virtually all major CATV sys-
tems are run this way. The connection fec can be anywhere
from $10 1o $30, depending on location and the operator’s
costs. In New York City, tor example, a relatively high
price applics because of the cable operators’ cxtremely high
costs.

A cable system’s monthly rentals are typically $3.00
to $6.00, again depending on operating costs and the num-
ber of channels and special features offered. A favorite
gambit in New York is to advertise the ‘“‘untelevised”
hockey and basketball games that are not carried on any of
the regular TV stations. Cable subscribers, however, can
watch these games at no extra charge.

Basically, most CATV systems offer these features:
more uniform picture quality on all channels delivered on
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the cable; additional, distant channels that the subscriber
would not be able to receive by his own devices; additional
“local” and special-information channels that are carried
on the cable; extra feature and pay channels, some of
which are optional at extra cost.

The head end

The tower, receiving antennas and special electronic
processing equipment in the doghouse at the base of the
tower compromise the head end. As a rule, multi-channel
antennas are not used; instead, each receiving antenna js
cut to the precise frequency for the channel it receives.
Some antennas are fairly straightforward Yagi arrays or
modified log periodics. These do duty for the nearby chan-
nels that would ordinarily be received by rooftop antennas
in the area.

Higher up on the tower are the more specialized,
high-gain antennas, used to pull in stations 100 to 150
miles away. These antennas are sometimes rhombics or
modified dish types. This is also where the microwave
dishes are located to grab the imported signals that are
relayed from the really distant stations.

The incoming signal for each channel goes to its own
single-channel amplifier in the doghousc. Usually, this sig-
nal is down-converted to a video-modulated low frequency
that can be handled more easily by the amplifiers and
processors that follow. It’s very much like TV-set conversion

RADIO-ELECTRONICS



CATV snd] heWirec Gitv

CATV CONDUIT
AND CABLE {far
left) are paid out
into trench in under-
ground instailation in
modern housing de-
velopment.

Daniels Associates
TWO CATV LINE-
MEN (left) install
coax cahle on poles
shared jointly by
power and communi-
cations utility lines.

Jerrold Electronics
HYDRAULIC BORER
{right) is used to pass
CATV conduit under
streets, walks and
driveways.

Daniels Associates

to an i.f. frequency. In this processor, dirty signals are
cleaned up as much as possible; they get plenty of filtering,
phase adjustments and in some cases color enhancement.
The signal output is almost uniformly superior to the in-
coming signal.

Up-converting the channels

At this point, the signals are up-converted to the
channel frequencies that will go out over the system. Wher-
ever possible, the up-converted frequency will be the same
channel that was received. This is important; it means that
the customer who has gotten used to watching a particular
program on channel 2 will continue to see this program on
channel 2. But in some arcas, the local signal strength
from the channe! 2 transmitter may be so strong that there
will be some stray pickup by the coax or even by the inter-
nal wiring of the TV set. In such cases, this local signal can
interfere with the cable’s signal, causing a degraded picture.
If interference exists in a CATV service area, the channels
arc up-converted to a different, unused channel.

If there are simply not enough available empty vhf
channels in an arca——such as when there are three strong
local channels and the cable system has 14 channels of
programs going out on the pipe—a uhf converter is added
to the subscriber's TV. Such a situation exists in New
York City, where most if not all the local TV stations
present a strong local signal, but received picture quality is
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by WALTER G. SALM

CAT "—community antenna TV
—wl 2re it came from, where it
is an ! where it is going.

so bad that the cost f a cable subscription is preferable.

There are seve al types of set-top converters, but the
most common type Hifers about 18 to 20 channels of capa-
bility. The selector knob on the converter has the usual
channcls 2—13 and bout six additional channels designated
“A, B, C, D, E” ar | “F.” The control knob turns a detent-
type tuner, very r uch like the standard TV tuner. The
converter’s output ; rf at the precise frequency for a chan-
nel that’s not used n that area. If it happens to be channel
8, for example, the TV set’s tuner will be set and fine-tuned
tor channel 8 at al' times. Then all the program selection is
done by the knob « 1 the converter.

The signal th t Jeaves the head end and goes out on
the cable is usual 7/ a composite of a dozen or more TV
channels. The m in trunk cables are typically one-inch
aluminum-sheathc t coaxial cable. The cable is carried on
telephone poles I+ arrangement with the local telephone
company. or if o dinances require, the cables are buried.
Some systems m: ; use a combination of both aerial and
buried cable beca 1se of zoning differences in various areas
of a community.

The signal i1 this cable is maintained at as high a level
as possible. Ever  so often—usually at distances of about
two to three mile —a broadband amplifier is inserted in the
line. Depending . the number of channels being handled,
and the amplific design, the load may be handled by a
single amplifier - r two units optimized to split the channel
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load between them. Power for these amplifiers is carried on
the trunk cable itself, since it's dc and won’t have any
effect on the TV rf. These amplifiers are housed in thick,
cast-aluminum, weatherproof boxes right up there on the
line—possibly reinforced by a couple of extra stranded
support wires hanging from the nearest utility pole. In un-
derground installations, the box is also underground, but
with an access cover directly above it. If it shares under-
ground conduit with the utilities, the amplifier box will usu-
ally be right at a manhole for quick and €asy access.

Color quality

Crisp color is one of the major selling points for
CATYV today, not to mention all those additional channels.
To be sure, there is still a handful of antique, isolated cable
systems—dating back to their community antenna ori-
gins—that can’t handle color, but these arc the exception
rather than the rule. Most CATV systems are operating in
a highly competitive market, with such noteworthy and
powerful rivals as the telephone company, the huge cable
opcrators who have major systems dotted all over the
country, and the 1V networks themselves who also own
cable systems. This competition means that cable operators
can lose no time at all in converting to color if they don’t
already have it.

HEAD-IN CATV AMPLIFIERS (ahove)
of a bank of rine in a community anten-
na TV distribution system in Latrobe, Pa.

CATV TRUNKLINE AMPLIFIER (right)
hangs from messenger cahle and produces
24.5 dB gain over 20 to 220 MHz.

LINE AMPLIFIER (far right) mounts on
the messenger cable and is used as a line
extender and for short trunk lines.

Automatic time and weather

Even when a cable system is totally colorized, one of
its local channels will always be monochrome. This is the
time/weather channel, which is easily the most boring one
to watch continuously. An inexpensive monochrome cam-
era at the studio is mounted on a motor-driven swivel. It
rotates slowly through a 180° arc, focusing first on a clock
tace, then the face of a king-size barometer, then a humid-
ity meter and so forth. At each end of its arc, it pauses for
a few seconds on a card that advertises a sale at the XYZ
Furniture Company and another that extolls the virtues of
a drug store’s {ree delivery service. The audio channel car-
ries some innocuous canned music, possibly interrupted by
special news bulletins and advertising announcements. The
same channel or similar ones show a stock market ticker
printout continuously, interrupted periodically by printed
or spoken news bulletins. o

Unlike these service channels, the “local origination”
channel carries more interesting fare. This can consist of
studio interviews with the mayor and other public officials,
televised school board and town council meetings, and even
the high-school’s home basketball games. This channel op-
erates with a mix of both live and taped programming and
possibly some old movies. For years, the local origination,
when offered, was monochrome. Now, with the advent of
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low-cost color TV cameras local programs are more
frequently carried in color. CATV systems may offer as
many as three or four such focal channels altogether.

Municipal services

In sctting up a new cable system, the operator must
grant certain accommodations to the local municipal gov-
ernment, in exchange for the franchise. For one thing. the
cable operator pays a tax of about five or six percent of his
gross to the municipality. He must also provide free cable
drops to all municipal buildings and schools, and often
must agree to install facilities for broadcasting live pro-
grams from public mecting halls.

Remote telecasts from the schools and municipal
buildings is becoming casier and cheaper for the CATV
operator. New line amplifier designs will handle TV signals
going in both directions, making it possible to use the same
trunk lines for carrying all TV channels to the subscribers
and remote feeds to the studio at the same time. Such
bidirectional amplifiers bring closer the day when CATV
will also function as a utility—Ietting the housewife order
merchandise displayed on the special shopper’s channel, al-
lowing the student to answer questions in a programmed
learning course, carrying burglar and fire alarm signals
from all subscribers’ homes to a central office, and eventual-
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ly, making the TV telephone economically viable.

In the meantime, pay TV has entercd the cable mar-
ket, with optional add-on channels available at extra cost to
the subscriber. Such options include continuous first-run
movies for an extra $5.00 per month; adult education
channels for $3.00; children’s educational programs; spe-
cial medical service channels for physicians.

Another option that is growing in importance is the
piggyback FM service carried by some CATV systems.
Where the market and terrain warrant it, subscribers may
receive piped-in FM stations for a nominal extra fee
around $1.50 per month. Usually these stations are at
translated (different) frequencies for the same reason that
the TV channels are converted to different channel Joca-
tions on the tuner. There are still serious limitations on the
FM curriage, since each station oflered requires its own
amplificr, converter and processor at the head end. But
once processed, these signals ride piggyback on the TV
channels, and arc handled by the same cables and line
amplificrs. A conventional FM recceiver does the job in the
customer’'s home, but instead of a dozen or so stations, he
may only get three or four from the cable. Once the cost
of capturing and processing these FM stations comes
down, total FM coverage for the cable customer will be-
come a reality on most systems. R-E
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Horizontal and Vertical Blanking
feeding transistor video amplifier

SCREEN SYMPTOMS AS GUIDES WHERE TO CHECK FIRST

DESCRIPTION VOLTAGE WAVEFORM

SYMPTOM PIC

Contrast too high;
brightness control!
can make picture
"~ out-of-focus

Help &S

WF6

Picture too bright;
focus okay; bright-
ness control has
little or no effect

R5. R7, R8,
R9, R10

Q1 base

Q1 emitter much

help

Picture goes out of
focus and dark as
brightness is
turned up

WF5
much WF6 R4
help

WF3 R4, R6, R7,
WF6 L1, Q1

Q1 emitter
Q3 emitter

Screen
black

Picture too bright
and out of focus;
brightness contro!
has little effect

Ql emitter

7
Q3 emitter WF6 R2 &




Picture stretched

out of shape no i R19
vertically help W

Picture dark; 03 emitter R2, R3, R5,
nqt enough Q1 emitter WF5 R6, R8, R10,
brightness C3

NOTES:

Use this guide to help you find which key voltage or wave-
form to check firsi.

Study the screen and the action of the two controls.

The most helpful clues for each symprom are found art the
key 1est poinis listed for ir.

an Easy-Read™ feature by FOREST H. BELT & Associates © 1971

Make voltage or waveform checks as suggested.

Use the Voltages Guide or Waveforins Guide to analyze the
resilts of those tests.

For a quick check, test or substitute the parts listed as the
most likely cause of the symptom.
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v
24v
ca
o 0039
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2w a7 soon
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WF8
on
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THE STAGES

Vertical retrace blanking is common in all TV sets, but
horizontal blanking is found mainly in color chassis. In this
examp'c (Zenith 4B25C19 hybrid), a transistor stage shapes
vertical blanking and diodes do the same for horizontal blank-
ing.

Both blanking signals, once shaped, are fed to the emitter
circuit of the second video amplifier. (You may recognize that
video stage; it appeared in two previous Kwik-Fix"™.  This
Kwik-Fix"™ includes only enough of the sltage to show how
blanking is applied and how waveforms in the stage develop.)

SIGNAL OPERATION

the source of signal for horizontal blanking is the fly-
back transformer. A fairly large positive pulse is applied
through R24 (o the diodes. They reduce its amplitude and
shape it, resulting in WF8.

Vertical bianking is developed from a signal supplied by
the vertical oscitlator {vertical output stage in some brands and
models). Divider RI19-R20 cuts amplitude down. C7 feeds
what’s left to the base of Q3. The transistor is wired as an
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emitter follower. It shapes the pulse and feeds it through R23.

Both blanking pulses, shaped, are applied to the emitier
circuit of QI. The input load is R7. You can sce the b anking
pulses, both positive-going, in WF5 and WF6. Since video is
applied to the same stage, at the base, both waveforms contain
video.

Blanking is amplified along with video. The output wave-
forms, WF3 and WF4, show the increase in amplitude. Notice
video is inverted but blanking is not. That’s because video is
applied 10 the base and taken from the collector; that always
inverts the signal. The blanking is applied to the emitter and
taken from the collector; that does not invert the signal.

The QI stage is fed video from the first video amplifier
R3-R4 form the input load, with C3 decoupling them from RS
(the purpose of which was explained in an earlier Kwik-Fix).
The siider of R3 picks off the desired amount of video and
feeds it to the base of QI through R6. Capacitor C2 is for
frequency compensation.

DC DISTRIBUTION
The collector of Q3 is fed directly from the 24-volt dc

RADIO-ELECTRONICS



DC VOLTAGES AS GUIDES
Voltage change to zero very low low slightly low slightly high high
Q1 base R7 shorted R5 open R3 open (1) R2 open, high R7 open
R7 low R7 low R6 open
R8 open R8 high
R9 open
Q1 faulty
Q1 emitter R7 shorted R7 low R3 open (1) R2 open, high L1 open R7 open
R7 low R5 open R8 low
R8 open R6 open
R9 open R8 high
Q1 faulty
Q1 coliector Q1 faulty R4 open, high R22 low R2 open, high
R3 open
R5 open
R6 open
R7 open
R8 low
R22 low
L1 open
Q1 faulty
Q3 base R21 low R22 high Q3 faulty R7 open R21 high, open
Normal R23 low R8 low R22 low
35V R23 open
C7 leaky
Q3 emitter R7 shorted R7 low R2 open R7 open
Normal R8 open, high R3 open R8 low
7V R9 open R5 low R22 low
*5.5 V at R23 open R6 open
max Brt C3 leaky
L1 open
Q1 faulty
Q3 faulty
(1) Volts low because of Brightness setting

Use this guide to help you pinpoint the faulty part.
Measure each of the five key voltages with a vivim.

For each, move across to the column that describes what-
ever change you find in that voltage.

Notice which parts might cause that change.

Finally, notice which parts are repeated in the combination
of changes you find.

Test those parts individually for the fault described.

line. The base is biased by divider R21-R22. The emitter dc
path to the ground is through R23 and R7. It shares R7 with the
emitter circuit of QI, and voltage for the Q3 emitter is partly
from R7-R8-RY9 and partiy from conduction through Q3
dropping voltage across R23.

The collector of Q1 is fed by R10 from the 24-volt dc
line. The base voltage is set by divider R2-R3-R4-R35, and

MAY 1971

applied to the slider of R3 and resistor R6. The setting
of R3 has no dc effect because the value of R3 is so small a
portion of the whole divider. The emitter voitage of QI is
determined by R7-R8-R9, fed from the 24-volt dc line.

The output of QI is dc-coupled to the third video stage
that follows, which in turn is dc-coupled to the three color
video amplifiers, which in turn are dc-coupled to the color-
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WAVEFORMS AS GUIDES

WF1 Normal 2.5V p-p

This is the input waveform, coming from the emitter of the first video amplifier stage.
Polarity is the same as the signal right out of the video detector, with sync pulses pointing
negative. This waveform is displayed at the horizontal rate, because the vertical-rate wave-
form here doesn’t show much information of value.

WF2 Normal 0.7 V p-p

Taken at the base of Q1, this waveform is the signal from the slider of R3, the contrast
control. The amplitude listed here is about normal to produce a picture with good gray
scale, if all the stages from here to the picture tube are working properly. Control R3 is
set about two-thirds clockwise. The scope locks this waveform best in the negative sync
mode.

V p-p low V p-p high V p-p zero

8V p-p 5V p-p
C3 open R6 high

WF3 Normal 13 V p-p

Taken at the coliector of Q1, with the scope set to show horizontal pulses. The horizontal
blanking pulse dominates this waveform, leaving only a small part—about 3 volts peak to
peak—of the overall amplitude taken up by the video. The scope locks this waveform best
in the positive sync mode.

V p-p low V p-p high V p-p zero

R2 open R6 open

R7 open L1 open

R10 low Q1 fauity 13V p-p 4V pp 13V pp
C3 leaky R2 open R3 open R4 open

20V p-p 10V p-p 13V p-p

R6 high R6 open R7 low R24 open
D2 shorted
D3 open

WF4 Normal 13 V p-p

This waveform also is taken at the collector of Q1, but with the scope set for vertical frames.
Again, the dominant feature is the blanking pulses—uvertical blanking in this case. If you
look closely, you can see vertical sync pulses between each frame of video. The scope
locks this waveform best on positive sync.

V p-p low V p-p high V p-p zero — ey

R2 open R6 open Lo R

R6 open L1 open a_L5_3&

R7 open 1 fault 20V p-p 13V p-p
R10 |pow E Y C3 open R7 low R19 low
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WAVEFORMS AS GUIDES

13V p-p 7V p-p 15V p-p 13V p-p

R21 low R22 low Q3 faulty R24 open
D2 shorted
D3 open

WF5 Normal 2.5 V p-p

Taken in the emitter circuit of Q1, with the scope set to show horizontal pulses. Video is
almost not noticeable, being overshadowed by the horizontal blanking pulses. Blanking
is positive-going here, the same as in the collector circuit; being applied at the emitter, the
blanking signal isn’t inverted by the amplifier (the video is inverted, being applied at the

base).
V p-p low V p-p high V p-p zero
R7 low R2 low
4V p-p
R2 open

3.5V p-p
R8 low Q1 faulty

0.4V p-p 5V p-p 2.5v
R24 open R24 |ow D3 shorted
D2 open

D3 shorted

WF6 Normal 5 V p-p

Also taken in the emitter circuit of Q1, but with the scope set for vertical frames. The
blanking pulses dominate. You can see the vertical sync, and notice it's the same polarity
as the sync pulses in WF1 and WF2—negative-going. There's no inversion from base to
emitter in this kind of amplifier. The display locks best with scope sync positive.

V p-p low V p-p high V p-p zero
R2 low R2 open
R7 low s et
5V p-p 7V p-p 6V p-p 6V p-p
R4 high C3 open C3 leaky R6 open
R5 low
proar WS WS Y
2V pp 2V pp 5V p-p
R1S low R1S open R21 low
R20 low
R21 v. low
R23 open, high
C7 open
.- R T ' D
4y p-; 3V p-p 4V
R22 low Q3 faulty R24 open R18 low
R23 high D2 shorted
D3 open
MAY 1971
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WAVEFORMS AS GUIDES

WF7 Normal 25 V p-p

Taken at the base of Q3, this is the input signal that forms vertical retrace blanking. Its
amplitude has already been reduced from the original value at the vertical oscillator. The
pulses are positive-going. The scope is set for about 20 Hz sweep rate, and locked on

positive sync.

V p-p low V p-p high V p-p zero

R21 low R19 open

R22 low R20 low
R21 v. low
C7 open

10V p-p

R19 low Q3 faulty

WF8 Normal 12 V p-p

Taken at the junction of diodes D2 and D3, this is the input signal that forms horizontal
retrace blanking. Amplitude is reduced by R24 and R7. D2 doesn't short the pulse to ground
because the pulse is positive and applied to the diode cathode. D3 passes the pulse, which
is applied to its anode. The scope is set for about 5 kHz sweep, and locked on positive sync.

V p-p low V p-p high V p-p zero

R7 low R7 open R24 open

R8 open R8 low D2 shorted :

R9 open R24 low 9V p-p 10V p-p ‘
R24 high R2 low R4 high

NOTES:

Use this guide and the Voltages Guide to help vou pin
down faulr possibilities.

Use the direct probe of the scope. For WFI, WF2. WF3,
WFS, and WFS, set the scope sweep at abour 5 kHz; for
WF4, WF6, and WF7, use ahout 20 Hz.

Check the eight waveforms at the six key test points. Note
amplitude. If it's low or high, check the parts listed under
those columns.

Note waveshape. If there’s a change that matches one
shown, check the parts indicated.

picture-tube cathodes. Varying R9 changes the bias of QI,
which al