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Pioneering again.....Castle presents a sensational NEW
Timesaver for the Professional TV Service Technician.....
Speed Testing by signal substitution. A new, simplified
approach to signal circuit analyzing.....

A 4
TUNER
SUBBER.

Transistorized Test Unit substitutes the tuner in defective TV Receiver to prove whether
original tuner is good or bad. Performs tests normally made using elaborate and expen-
sive signal generating equipment and oscilloscopes . . . but much more simply, with
easily understood results. Tests that are, in fact, so simple that they can be made right
in the home, in most cases without removing the tuner or chassis from cabinet.

Use with any 40MHz receiver . . . black and white or color . . . tube or transistor.

Completely self contained ond battery operated; Mk. II, all solid state, improved version of original
“subber.” Uses L.E.D. indicator, has higher gain with wide range control affording more than 40db of
gain reduction.  Use on the bench or in the home . . . anywhere.

Substitutes the VHF tuner and tests the UHF tuner. Provides signal to simplify testing of tuner, i.f. system
and AGC system. Comes complete with extension cables and instructions.

Unsolicited praise bestowed this revolutionary device includes:
*. .. works good. I know it will save hours in my TV Service . . . you are to be commended . .
“...in one month . .. TV Tuner Subber . . . already paid for itself — twice!  Thanks much!”

“. .. received only Ch. 5, and not 500(1. Used the new Castle TV Tuner Subber and got all
channels . . . original tuner removed for service!”

TV TUNER SUBBER MK. " net $31.95 Contact your distributor.

Include $1.50 shipping and handling on prepaid mail orders: we will ship C.O.D.

g <N Tune,

CASTLE TV TUNER SERVICE, INC.
5715 N. Western Ave., Chicago, lllinois 60645 « Phone: (312) — 561-6354

Circle | on reader service card
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Straight talk about a stylur

Listen carefully and you can still hear some audiophiles refer to the record
stylus as...‘‘the needle.” Although we are not about to guibble over
semantics, we would like to go on record, so to speak, as observing that the
stylus of today bears no more resemblance to a needle than it does to a
ten-penny nail. In fact, it is probably the most skillfully assembled, critically
important component in any high fidelity system. It must maintain flawless
contact with the undulating walls of the record groove — at the whisper-
weight tracking forces required to preserve the fidelity of your records
through repeated playings. We put everything we know into our Shure
Stereo Dynetic Stylus Assemblies — and we tell all about it in an informa-
tive booklet. “Visit To The Small World Of A Stylus.” For your copy, write:

£ BT
222 Hartrey Ave., Evanston, Ni. 60204 | SHURE

Circle 2 on reader service curd
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There’s
an Amperex

replacement tube
for any socket in any set

youre likely to service...

| TV.HFi.FMor AM
' House Fadio, Car Radio,

= 4 P A 3ys:em or Tape Fecorder.

Importe= or Domes-ic!

AVMPEREX SUPPORTS THE INDEPENDENT SERVICE DEALER

Amperex
TOMORROW'’S THINKING {N FODAYS PRODUCTS
A NORTH AMERICAN PH LIPS COMPANY

AMPEREX ELECTRONIC CORIPORATION, DISTRIBUTOR SALES HICKSVILLE, NEW YORK 11802
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COLOR 33 Next Ten Years of Color TV
TELEVISION An expert takes a look at tomorrow. by Bob Gerson
40 New Circuits For '73
A peek at the newest circuits and how they work.
by Steve Leckerts
45 Automatic Color Controis
How the various types operate. by Harold Stevens
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Inside the AFPC detector. by Art Margolis
68 TV Service Clinic
Demodularize modular color TV. by Jack Darr
70 Reader Questions
R-E's Service Editor solves reader problems.
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ON THE COVER
HERE'S A TECHNICIAN'S-EYE-
VIEW of the modern color TV re-
ceiver. The particular set shown
in a G-E JA chassis table model.
We feel that this photo sym-
bolizes color TV 1973 to our
readers and so we have pre-
sented it in this fashion. Obvi-
ously, we do not think anyone
really sits and watches the|r|

color set with the back off. J

TV IN THE YEARS TO COME is an ever in-
triguing subject. Take the laser projection
system illustrated here. For more details on
what the future might be expected to hoid

....................................................... see page 33
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editorial

serviceability—something for everyone

I had the honor recently of being asked to serve on a National Electronics Association (NEA)
serviceability panel. | had heard about serviceability before. General Electric has used it in their
color TV advertising and at various Association meetings, groups of technicians would get together
to discuss serviceability problems. But this was my first experience on an actual panel.

The panel consists of a group of certified electronic technicians (CET’s) who sit down with the
set to be rated. There is a complete checklist that is used by the panel members and every aspect
of the set that pertains to rapid, accurate service is spelled out and checked. For example, “Is more
than one tool required to remove the back of the set?” ““Are all service controls accessible through
and identified through the back of the set and identified on the chassis? Do non-module transistors
plug in? Does shielding interfere with service procedures?”

Each question has a point rating and for the set we checked—a Panasonic CT-70—a maximum
total of 805 points was possible. The set received 723 for a serviceability rating of 89.8%.

But the important thing is not the rating that a particular set earns. It is the effects of the rating
system that is really meaningful.

1. The technician benefits—every technician—the reason is simple. The manufacturer wants his

his newest set to get as good a rating as possible so the technician will tell his customers how

good that brand of set is. To help their ratings, some manufacturers are already making

improvements and additions to chassis to enable them to earn higher ratings.

2. The set owner benefits. He gets a set that is easier to repair and therefore less expenstve to

maintain. With the current ever-increasing cost of a service call mandated by the ever-

increasing expenses of operating a business and keeping proficient, trained people available;

the faster the technician can do the job, the less it will cost. Cut 30 minutes off a repair job and

a customer can benefit rather substantially.

3. The set maker benefits. He gets word-of-mouth advertising or can use the serviceability

rating in his own advertising.

The end result is wider acceptance and cooperation with the serviceability program. At the
Octcber meeting of NEA's Board of Directors, ISCET, the International Society of Certified
Electronic Technicians, was assigned to administer the serviceability project. ISCET will appoint a
new national committee made up of 20 technicians who will perform all official in-plant inspections
of TV receivers, stereo phonos, radios and other electronic products ordinarily serviced by
independent service technicians.

The beneficiaries will be the consumer who gets his set back from the repair shop sooner; the
manufacturer whose product is more easily repaired; and the service technician who can be more
efficient and who can charge a legitimate price for the repair rather than having to charge for a lot
of wasted time due to poor thought given to ““how can this be repaired should it need it?”" before
the product was built.

Serviceability is indeed something for everyone. —Larry Steckler, Editor

4 RADIO-ELECTRONICS @ JANUARY 1973
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ALL PARTS
INCLUDED

ONE YEAR GUARANTEE

TUNER SERVICE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION Replacement Tuner $9.75.

TUNER REQUIREMENTS. This price buys you a complete new
tuner built specifically by SARKES TARZIAN

REPA'R INC. for this purpose.

All shafts have a maximum length of
VHF Or UHF Any Type $9.75. 12" which can be cut to 1%".
UHF/VHF Combo $15.00.

Specify heater type parallel and series
In this price all parts are included. 450mA or 600mA.

Tubes, transistors, diodes, and nuvistors are
charged at cost.

Fast efficient service at our 10 con- Customized tuners are available at a
veniently located service centers. cost of only $15.95.

All tuners are cleaned inside and out, Send in your original tuner for com-
repaired, realigned and air tested. parison purposes to:

Backed by the largest tuner manufacturer in the U.S.—SARKES TARZIAN, Inc.

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE

i HEADQUARTERS ... 537 SOUTH WALNUT ST, Eloomington, Indiana 47401 .. ... ... TEL: 812-332.7251
ARIZONA. ... ... ... 2629 NORTH FIRST AVE., Tucson, Arizona 85717 ... ... ....... TEL: 602-791-9243

#_ CALIFORNIA = SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
10654 MAGNOLIA BLVD., North Hallywood, Calif. 91601 . ... TEL: 213-769-2720

L

FLORIDA..... . . .. 1505 CYPRESS ST., Tampa, Florida 33606 . ............ ... .. .. TEL: 813-253-0324
GEORGIA.. .. ... . .. 938 GORDON ST., S. W., Atlanta, Georgia 30310 . ... ... .. ... ... TEL: 404-758-2232
INDIANA .... . .. ... 817 N. PENNSYLVANIA ST, Indianapolis, Ind. 46204 . ... ... ... TEL: 317-632-3493
KENTUCKY ...... . ... 2920 TAYLOR BLVD., Louisville, Kentucky 40208 .. ... ... ... TEL: 502-634-3334
NEW JERSEY . . 547.49 TONNELE AVE., Jersey City, New Jersey 07307 . ... .. .. TEL: 201.792.3730

(Cn U. S. Highway 1 &9)
TENNESSEE .. ... ... 1215 $NAPPS FERRY RD., Greeneville, Tennessee 37743 .. ... .. Tel: 615-639-8451
1703 LAMAR AVE., Memphis, Tennessee 38114 ... ... ... .. ... .. TEL: 901-278-4484
VIRGINIA . ....... ... 4538 PRINCESS ANN ROAL, Norfolk, Virginia 23502 . . .. .... TEL: 703-855:2518

WATCH US GROW

' vice card
Circle 3 on reader service card |\ ;apy 1973 ® RADIO-ELECTRONICS &
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looking ahea
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Report from Tokyo

A recent trip to Japan has
served to reaffirm our earlier
impression that that country
has a very long technological
lead over the United States in
consumer electronic prod-
ucts, particularly television.
Quite possibly the reason is
that consumer products are
the lifeblood of the Japanese
electronics industry, whereas
in this country products for
the home are secondary to
industrial and government
electronics.

Whatever the reason, the
mere act of watching color
television in a Japanese
home or hotel can be a real
bringdown for an American
chauvinist. Color consistency
is uniformly excellent from
channel to channel—and
there are plenty of channels—
with hardly any need to make
adjustments when changing
stations, and never when pro-
grams change on a single
channel. The main reason for
this appears to be the general
high quality of transmission
standards, paced by the engi-
neering-minded tax-supported
NHK network, with ultra-mod-
ern computerized equipment
and a large and dedicated
engineering staff NHK paces
the rival commercial networks
and stations, and the com-
petition has produced healthy
results.

It's fashionable to make
odious comparisons between
the American 525-line NTSC
color system and the 625-line
PAL system used in most Eu-
ropean countries. But the
color pictures from the 525-
line NTSC standards in Japan
hold their own against any
European pictures, including
the excellent ones produced
in the United Kingdom and
the Netherlands.

Developments in color re-
ceivers come rapidly in Ja-
pan, and often are put into
production while American

manufacturers are debating
the financial wisdom of add-
ing similar innovations. For
example, in 1972, almost all
color sets sold in Japan’s do-
mestic market were all-solid-
state, while the percentage
sold by American manufac-
turers was just above 20%.
The Japanese are now taking
another step forward, to color
sets coming close to 100%
IC. One color set uses 17 ICs;
another has 90% of its circui-
try on 10 ICs.

The use of wide-angle
short color tubes is spreading
rapidly in Japan. Virtually ev-
ery manufacturer is offering
sets with 110-degree (or 114-
degree, in the case of Sony)
deflection, with  extremely
shallow space-saving cabi-
nets. So far, in the U.S., only
one manufacturer is offering
one model with 110-degree
deflection. The shallow set,
obviously, has more sales
value in Japan, where liv-
ingrooms are small.

The Japanese public is re-
sponding to quality color and
innovative design. It's esti-
mated that close to 80% of
Japan's TV-equipped homes
now have color sets, as op-
posed to a little over 60% in
the United States. In 1972,
the Japanese public bought
about 6 million color sets and
fewer than 3 million black-
and-white (in the U.S., color
and monochrome sales were
about evenly divided). The
manufacture of black-and-
white sets in Japan, in fact, is
rapidly disappearing. Increas-
ingly, Japanese TV manufac-
turers are making or buying
their monochrome sets in
such lower-wage countries as
South Korea and Taiwan.

As labor costs rise, pro-
duction of television in Japan
is becoming increasingly
automated. One new Sony
Trinitron TV factory we in-
spected near Nagoya, along
with its companion picture-
tube plant five miles away, is
completely computer-con-

trolled, and virtually all manu-
facturing processes from the
unloading of components
through life-testing of
completed sets to loading
the sets on trucks are auto-
matic.

In 1970 and 1971, Japan
was the world's leading pro-
ducer of television receivers
(1972 results aren't in yet).
Japanese exports of sets to
the United States deciined
sharply in 1972, because of
rising costs and the revatua-
tion of the yen, but a healthy
domestic market and an in-
crease in exports to Europe
are now taking up most, if not
all, of the slack.

The Japanese may have
the edge in TV repair service,
too. Most people work six
days a week and, with the la-
bor shortage in Japan, wives
increasingly are working. In
most cases, manufacturers
operate their own captive ser-
vice organizations. Many
promise same-day TV ser-
vice—and they're open 365
days a year.

CRRSR TR e ua i
Another flat picture
R R R TR

Zenith has demonstrated
what it calls "the first matrix
device to produce a TV pic-
ture of sufficient quality to
warrant comparison with a
cathode-ray tube.” The de-
vice shown was a thin-panel
gas-discharge display only
0.63 inches thick, which pro-
vides horizontal resolution of
260 lines, vertical resolution
of 350 lines. It actually
showed only part of a televi-
sion picture, 2.4 inches wide
by 6.3 inches high. The panel
has 80 columns and 212 rows
of gas cells which glowed in
various intensities of red
when excited by varying volt-
ages.

The contrast ratio is an
acceptable 40 to 1, while
brightness is eight foot-lam-
berts, considerably below that
of existing TV sets but bright

| enough for viewing in a nor-

mally lit room. A full line of
cells is addressed at the
same time, in contrast to the
spot principle of cathode ray
tubes. The incoming video
signal is stored in 80 individ-
ual capacitors which control
current sources for each col-
umn.

Is this the flat TV display
of the future? Zenith’'s re-
search vice president, Dr.
Robert Adler, was noncom-
mittal:  ""What we have
learned is encouraging. How-
ever, there are many prob-
lems to be solved before
these panels can be consid-
ered for product use. The
present panel produces a red
monochrome picture, and
three colors must be gener-
ated in the panel. Each col-
umn of the display requires a
driver which, in a commercial
unit, would mean 1500 sepa-
rate drivers. This will require
integrated circuits that will
handle the needed voltage.
And finally, much higher lumi-
nance and better power utili-
zation will be required.’

Number please

Two newly introduced sets
by Sharp use the screen to
provide a giant channel-num-
ber display when the station
is tuned. The number oc-
cupies about half the screen
The new sets are 17 and 19
inches, and are both remotely
controlled. The channel iden-
tification remains on the
screen for slightly more than
a second after the channel is
tuned. Sharp has already
hinted that it will introduce
another version which gives
the time in a digital display
on the screen upon com-
mand. The six pre-set uhf
channels are identified
as U-1, U-2 etc, not by fre-
quency.

by David Lachenbruch
CONTRIBUTING EDITOR
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There must be an easier way...

"
SO

TV servicemen were never meant to be
movingmen.

But, that was before antique, modern
and French Provincial units that included
hi-fi, tape decks and record players were
built around a large-screen color TV set.

Getting thase units to the shop can be

(diagonal) screen. It adapts to both high
and low focus voltage sets and a full line
of adapters lets you test over 5,000 dif-
ferent models.

A front-panel switch controls a yoke
programming system that gives you a
range of impedances and/or deflection
a big job. voltages to closely match both tube and solid-

That's why we developed our two Chek-A-Color test jig state systems.
units. One, our full-house model, gives everything you need  For actual testing, a convenient meter lets you measure an-
to test a chassis. The other is a basic unit that practically lets ode voltage and a speaker lets you check sound performance.

you design your own test jig. Since Chek-A-Color handles tube, hybrid and solid-state
All you have to take back to the shop is the electronic guts chassis, there won’t be many complete cabinets to lug.
of the TV monsters. With a Chek-A-Color test jig all you have to take is the

Regardless of the size of the original picture, Chek-A-Color chassis. Get the picture? Sylvania Electronic Components,

lets you see it on a benchtop 14-inch @ SyL"AN IA 100 First Avenue, Waltham, Mass. 02154
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NOW you can train at home building

a NEW 25" Solid State Color TV
engineered by NRI for learning and
trou ble_shooti ng So much better for learning TV

servicing than any hobby Kkit,
because NRI designed and

created it as an educational tool.

Unlike hobby kits which are designed for creating
a TV set as the end product, NRI built its exclusive
25" Solid State Color TV kit as a real training kit.
You can introduce and correct defects . . . for
trouble-shooting and hands-on experience in
circuitry and servicing. The kits include a wide-
band oscilloscope, color bar crosshatch generator,
transistorized volt-ohmmeter and other valuable
equipment that can soon have you earning $5 to $7
an hour servicing color sets in your spare time.

Handsome woodgrain cabinet,
at no extra cost.
(Offered only by NRI) |

New square-cornered
Sylvania picture tube

100% solid
state chassis

YOU GET MORE
Modular FOR YOUR MONEY FROM NRI

construction
with plug-in
circuit boards

r. \

Automatic

degaussin . ] £
5 : Automatic fine tuning Automatic

tint control

Automatic
color control

8 RADIO-ELECTRONICS @ JANUARY 1973
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NRI FIRSTS make learning Electronics fast and
fascinating—to give you priceless confidence

AsePMILATOL
L]

FlRST to give you a complete programmable digital computer,
with memory, you build yourself . .. to learn organization, opera-
tion, trouble-shooting and programming. This remarkable com-
puter is one of ten training kits you receive with the new NRI
Complete Computer Electronics Course.

FIRST to give you true-to-life experiences as a Communica-
tions Technician. Every fascinating step you take in NRI Commu-
nications training, including circuit analysis of your own 15-watt,
phone/cw transmitter, is engineered to help you prove theory and
later apply it on the job. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

FIRST to give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown is your own training center in solid-state motor control
and analog computer servo-mechanisms. Telemetering circuits,
solid-state multivibrators and the latest types of integrated circuits
are included in your course.

The NRI color TV and digital computer kits are the
latest in a long line of “firsts” for NRI. For more
than fifty years, NRI has been providing unique 3-
dimensional home-study training that has helped
hundreds of thousands of students reach their goals
quickly and easily.

What NRI provides is a combination of kits and
bite-size texts that give you hands-on experience
while you are learning. The texts average only 40
pages each, and they are fully illustrated. You are
taken step-by-step from the first stages into the more
advanced theory and techniques . .. with an expert
instructor ready at all times to provide valuable
guidance and personal attention. (The level of per-
sonal attention provided is more than you would
receive in many classrooms.) Once you’ve grasped
the fundamentals, you move with confidence and
enthusiasm into new discoveries in the fascinating
world of electronics.

You start out with NRI’s exclusive Achievement
Kit, containing everything you need to get moving
fast. Lessons have been specifically written so that
experiments build upon one another like stepping
stones. You can perform a hundred experiments,
build hundreds of circuits . . . as you learn to use the
professional test equipment provided, building ra-
dios and TV sets, transmitter or computer circuits.
It’s the priceless “third dimension” in NRI training
... practical experience.

Train with the leader—NRI

Compare training kits, texts, techniques and overall
training . .. and you’ll find that you get more for
your money from NRI. Whatever your reason for
wanting more knowledge of Electronics, NRI has an
instruction plan that will meet your needs. Choose
from major programs in Advanced Color TV Servic-
ing, Complete Computer Electronics, Industrial
Electronics and the other special courses designed
to meet specific needs. With NRI home training, you
can learn new skills while you’re still working at
your present job ... and turn yourself into the man
in demand.

GET FACTS ABOUT Gl BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card.

Send for free NRI catalog

MAIL THE POSTAGE-FREE CARD FOR THE
FREE NRI CATALOG IN THE FIELD OF YOUR
CHOICE. YOU WILL BE UNDER NO OBLIGA-
TION. NO SALESMAN WILL CALL.

If the card has been used, write direct to-

NRI TRAINING

' 3939 Wisconsin Ave.
Washington, D.C. 20016
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new & timely

|

12

Zennh demonstrates fiat TV us-
ing a neon-tube array

A new thin-panel television display
using gas-discharge tubes (tiny neons, in
this case) was demonstrated by Zenith
Radio at the IEEE Conference on Dispiay
Devices in New York City October last
The experimental display demonstrated
iIs 2.4 inches wide and 6.3 inches high.
and has 212 rows and 80 columns of
gas tubes. Thickness is oniy 0.63 inch.
Peak luminance is 8 foot-lamberts and
usabie contrast ratio 40 to 1.

Though peak brightness is lower
than that of a standard TV set, the new
panel produces a picture that is easily
visible under normal room lighting. It is
‘the first matrix device to produce a TV
picture ot sufficient quality to warrant

GAS DISCHARGE TV PANEL
BACK ANODES

+ 300V INSULATOR ST
e 1
5 e, |
ﬁu. '@@QIN\\-“
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11l ® — ~+ .
| \©®@\[ b ‘*41 T %
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®@ f’ T ‘*m
L Seet T~
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PRIMING 100v !

FRONT ANODES ~ HOLE

MUCH MAGNIFIED AND SIMPLIFIED view of
the thin-panel television display. To get an
idea of the real size, remember that there are
80 columns in the 2.4-inch width of the dis-
play.

comparison with a CRT,”

Zenith's vice-
president of research, Dr. Robert Adler,
told the conference

The system uses the crossbar ap-
proach, as seen in the drawing. A full
horizontal line of cells I1s addressed at
one time, in contrast to the sequential
dot-by-dot lighting of the conventional
picture tube. The video signal for each
line is stored in each of the vertical col-
umns. These discharge simultaneously
for each line. Variation of charge in the
capacitors produces a wide-range gray
scale.

Dr. Adler pointed out that much re-
mains to be done before the experimen-
tal system can be put to commercial use.
The present picture is red, and panels
for two more colors must be produced.
Since each column requires a separate
driver, a full-width display would have to
have 1500 drivers. This will necessitate
development of integrated circuits that
can handle the required voltages. Lumi-
nance will have to be increased and bet-
ter power utilization achieved. said Dr
Adler.

New display device uses liquid
crystals

Laser-driven liquid crystal displays
are now being considered for use at Bell
Labs in an experimental remote black-
board system for exchanging hand-
written information over the telephone
lines

THE THIN-PANEL DISPLAY COMPARED with an equfvalent area on a 25-inch TV set. The bright-
ness of the TV set has been turned down to match that of the thin-panel picture.

The hquud crystal cells, or light
valves, are made with two sheets of
glass about the size of 35-mm projector
slides. The inner surface of the glass
plates is coated with a thin film of in-
dium-tin-oxide that absorbs light from a
focused laser beam and converts it to

EXPERIMENTAL LIQUID CRYSTAL

OENERATING WORDS.
n 00

NURBERS 2]

MATION 13

015

A LIQUID CRYSTAL SLIDE, containing infor-

mation written by laser light. Behind is a
screen on which a duplicate of the informa-
tion is projected with an ordinary slide projec-
tor.

heat. The liquid crystal between the
plates is of the type called cholesteric, a
mixture of 90% MBBA (p-methoxybenzyli-
dene-p-n-butylanaline) plus 10% choles-
teryl nonanate.

The laser beam is controlled by two
devices, a scanning galvanometer that
scans horizontally and an acoustic-optic
deflection modulator, which supplies the
vertical sweep and turns the laser light
source on and off during character gen-
eration. The beam heats the portion of
the light valve's metallic layer directly
ahead of it, turning the area of the liquid
crystal in contact with it from transparent
to a frosty white. If the light valve is lo-
cated in a slide projector, the frosted
portion stops the light, giving a black-
and-white disptay on an ordinary movie
screen.

The images remain on the crystal for
weeks, or until erased with an audio
voltage (about 35 volts at 1.5 kHz) is ap-
plied via the conducting indium-tin-oxide
layers.

(continued on page 14)
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| \ send today for the all-new

Olson

1973 CATALOG
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AMPEX

\
BOGEN
\ CONCORD <
DUAL -
\ TLECTROVOT
FINHEY
FISHER
GARRARD
KOS5

WMOTOROLA

NOW the only catalog offering
a wide selection of the hest of
* THE FAMOUS ELECTRONIC BRANDS

plus the exclusive Olson values!

s FORGEST

Juson SLICTIONE

NEW

save now on everything in electronics

YOUR COMPLETE BUYING GUIDE

Big! Beautiful (many full-color pages)! * Stereo components & the newest in 4-channel

Value-packed! Your one dependable
source for everything in audio and elec-
tronics. Enjoy every buying advantage at
Olson: low money-saving prices, fastest
shipment, personal service, satisfaction
guaranteed or money back.

Olson Exclusive Values

Besides the best of the famous
brands you'll find 100’s of money-sav-
ing items sold only by Olson. See our
all-new TELEDYNE stereo line, re-
corders & radios, parts bargains.

* Tape recorders & recording accessories

¢ Radios & phonographs of all kinds
¢ Money-saving do-it-yourself kits
¢ Auto electronics & accessories
» Citizens Band two-way radios
* VHF & UHF police/fire monitors
¢ Amateur radio station equipment
¢ Public address & intercom systems
e Test Gear e Parts bargains
¢ Electronic security equipment
* TV-FM antennas & accessories
* Books, tools, hardware, parts
* Batteries, transistors, tubes,
wire, cable, & more!

MAIL COUPON NOW

[] Rush FREE 1973 Olson catalogs to:

Olson ‘3

= ST

Q
OLSON ELECTRONICS Dept. LB, 260 S. Forge St., Akron, Ohio 44327

i |

more of the best { l

. I Name Apt. |

of everything | Address |
in electronics | Siore Zip l

; - | |

Olson Electronics e |
I City |

where the values are! l__iltite________________EiB_ _______ |
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new
19-piece midget

reversihle
ratchet offset

screwdriver
set

3-3/4” heavy duty,
stainless steel reversible
20-tooth ratchet with
short turning radius for
close work.

Unique 6” spinner/
extension has drive
socket insert in handle
for ratchet. Use also
as regular screwdriver
with bits.

1/4” hex to 1/4” square
adapter bit permits use of
ratchet or spinner/extension
with Xcelite Series 1000 or
other 1/4” sq. drive sockets.

16 precision made, alloy steel
bits with knurled spinner tops

. 12 Allen hex type, 2 slotted
screw bits, 2 Phillips bits.

FREE STICK-ON INITIALS
personalize the sturdy plastic
case and help prevent

loss or mix-up.

No. XL-70 Set

i

eh |
V.

Also 5-Piece Kit (No. XL-75)
Reversible ratchet with 3/16” and
1/4” slotted screw bits, #1 and #2 Phillips
bits, all in a durable plastic, pocket

size, snap fastener case.

nationwide availability through local distributors
REQUEST BULLETIN N770

®

XCELITE, INC., 10 Bank St., Orchard Park, N. Y. 14127
In Canada contact Charies W. Pointon. Ltd.
Circle 5 on reader service card
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Service Association Merger
Makes substantial progress

The Merger Committees of NATESA
and NEA met jointly Friday evening and
Saturday, September 29 and 30, 1972, at
the Admiral Ben Bow Hotel, Memphis,
Tenn. to discuss problems associated
with merging the two associations. Mor-
ris Finneburgh, Sr., acted as Chairman
and Coordinator.

THE JOINT COMMITTEE.

ud) S

neburgh, Sr., Norrls Brown, Virgil Gaither.

Present were Leroy Ragsdale (Ar-
kansas), Gerald Hall (Milwaukee), Clif-
ford Shaw (Virginia), George Weiss (Chi-
cago), and Edward Gorman (New York)
of the NATESA merger committee, and
NEA committee members Norris Brown
(Houston), Charles Couch (Florida), Vir-
gil Gaither (California), Emmet Hughes
(Kansas) and Paul Dontje (Denver).

Plans were set up for a sub-com-
mittee to develop a package including a
constitution, by-laws and procedure for
the election of a board of directors and
officers. The name NESDA (National
Electronic Service Dealers Association)
was tentatively proposed for the new or-
ganization.

It was agreed unanimously that
Frank Moch of NATESA and Richard
Glass of NEA would be Executive Vice
Presidents of the new organization, with
the suggestion that Mr. Moch would be
responsible for public relations, govern-

Standing, left to right: Clifford Shaw, Gerald Hall, Paul Dontje, Edward
Gorman, George Weiss and Emmett Hughes. Seated: Charles Couch, Leroy Ragsdale, M. L. Fin-

the time of writing, no report was avail-
able from that meeting.

ment contacts and publicity, and that Mr. ]

Glass would be in charge of internal and
administrative affairs.

The Joint Committee agreed unani-
mously on continuation and maximum
support of the CET program and devel-
opment of a ‘“shop certification” pro-
gram similar to that initiated by NATESA.

A second Joint Committee meeting
was set for the first week of December

Y P - oy

in Denver, with Paul Dontje as host. At

“Talking feet” transmit signals
for therapeutic study
Shoes rivalling the famous one used
on television by Maxwell Smart are being
constructed by technicians in the Royal
Aircraft Establishment in Farnborough,
England. Their objective differs from
Maxwell's—they are making the shoes to
permit doctors to measure improvements
in patients with hip joint diseases. Pre-
viously this could be done only by using
cumbersome walkways based on a
weightbridge principle. In the newer sys-
tem, the patient simply walks around
while the shoes transmit data on the
loads and stresses involved in walking.
The soles of the shoes are made up
of flexible metal filigree sheets sand-
(continued on page 16)
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AT YOUR desk or ON THEMOVE. ..

miTs has A calcul
T|-IE200

ACTUAL SIZE
5%" Hx3%"Wx1%"D
Hi-impact ABS case

PRICES:

1206 (6 digits) Assembled $59.95
1209 (9 digits) Assembled $79.95
1212 (12 digits) Assembled $99.95

NOW A 12-DIGIT CAPACITY IN
A POCKET CALCULATOR FOR
$59.95. ADDS ... SUBTRACTS .
.. MULTIPLIES ... DIVIDES..
. INSTANTLY & ELECTRONI-
CALLY!

Everyone can use it . .. now
you can figure, in minutes, what
might have taken hours the old
way . . . credit balances, budgets,
income taxes, percentages, mon-
thly statements, grocery lists, and
on & on.

3 MODELS, ALL WITH 12-

DIGIT CAPACITY

The 1212 displays 12 digits . . .

the highest display capacity of

any pocket calculator we know of

.. .9,999,999,999.99. The 1209

displays 9 digits; the 1206, 6

digits.

CHECK THESE FEATURES

® Four Functions!

® Bright LED Display!

® Raised Keys!

= 100% American Made!

= Leading Zero Suppression!

® Fixed Decimal Output!

mTrue Credit Balance Sign Dis-
play!

® Chain and Mixed Operation!

® Automatic Oisplay Cut-off!

® Clear and Clear Entry Keys

AC AdApTER Equips any MITS 1200 Series pocket calcu-
lator for operation from 117 VAC. . . $6.95

121322%

Send for our newest 4-function calcuiators,
the 1230 & 1240 — both are 12-digit desk
top models featuring Sperry gas discharge
displays, true credit balance sign display
with leading zeros suppressed, and automa-

tic overfiow indication. In addition to the standard functions, the
1240 has a memory storage register and fixed decimal point from 0

to 5 places.

1230 Kit: $89.95
1240 Kit: $119.95

Use Your Bankamericard or Master Charge

mits:

WRITE OR MAIL COUPON FOR
ADOITIONAL INFORMATION:

‘Micro Instrumentation &
Telemetry Systems, Int.

5404 Coal Ave., S.E., Albuguerque, New Mexico 87108 ! STATE & ZIP

Assembled: $99.95 V7" "~
ENCLOSED IS CHECK

FOR MODEL #
AMOUNT OF CHECK $

Assembled: $149.95

505/265-7563 |

ATOR for you!

O Please send information on entire MITS line.
NAME

4
e ik ]
s

theggo0

THE MOST POWEREUL SCIENTIFIC DESK CAL-
CULATOR FOR UNDER $500.00

The price of the 7400 is low enough to make a desk
top computer available to almost anyone.

SIGNIFICANT FEATURES NOT FOUND IN

MOST COMPETITIVE MACHINES

= DYNAMIC RANGE: 10-99 to 1099

= DATA STORAGE: 2 Auxiliary Storage Registers
plus up to 7 push-up Stack Registers.

= Roll up and roll down keys for complete control
of operational stack

= |nterfacing provisions for printer and programmer

= Correct X (Allows the operator to correct one
digit, without re-entering the whole problem)

= Polar to Rectangular conversion and Rectangular
to Polar conversion

DISPLAY: Either full floating or scientific notation,

14 large, easy-to-read digits.

SIZE: 8%" x 12" x 3%” WEIGHT: 4 Ibs.
7400A 3 Registers ................ Kit $299.95
Assembled $379.95
7400B 5 Registers ................ Kit $319.95
Assembled $399.95
7400C 7 Registers ................ Kit $339.95
Assembled $419.95

PRICES INCLUDE CARRYING CASE

MITS will repair any 7400 for a fee of $25.00 for a
b-year period after the normal 1-year warranty has
expired.

O KIT
0J ASSEMBLED

include $5.00 for postage and handling.

ADDRESS
i CITY

Circle 6 on reader service card
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YOKES

for every use

Triad makes a variety of deflection
yokes for the majority of the television
receivers inuse today —some complete
with plug, leads and network for spe-
cific application; others with toroidal
winding for multi-purpose use (YT's);
mini-yokes" for color sets; and smaller
ones yet for use in domestic and foreign
sets with 20 mm. CRT neck size. Triad-
Utrad makes many of the original yokes
used today in popular color TV
receivers.The replacement units reflect
the sound engineering and workman-
ship that goes into the original.

FLYBAGKS

You can service most of b

the popular color sets 1

with a Triad exact replacement flyback.
For your convenience, we carry a great
many flybacks for new black-and-white
sets —both domestic and foreign—and
also most of the older models. All of
these are listed in Sams Photofacts and
Counter Facts. Have your distributor
refer to his counter copy for the recom-
mended Triad replacements in the sets
you are working on. And, be sure to get
the Triad TV Replacement Guide. Write
to Triad-Utrad Distributor Division, 305
N. Briant St., Huntington, Ind. 46750.

TRIAD-UTRAD DISTRIBUTOR

Litton 305 North Briant Street. Huntington. Indiana 46750

Circle 7 on reuder service card
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wiched between layers of spongy rubber.
When the patient walks the rubber com-
presses, reducing separation between
the sheets. Changes in capacitance re-
sulting from the pressure modulate an
oscillatory circuit in the heel of the shoe,
and the signals are coupled inductively
to a pickup wire strung around the room.

The photograph shows the two re-
ceivers, one for the right and one for the
left foot, and the scope on which the
signals are displayed. The shoes are in
the foreground. Like those of Maxwell
Smart, they have all the electronics—pius
the battery—in the heel (with the capaci-
tive sensors in the sole). R-E

Radio-Electronics is published by Gerns-
back Publications, Inc. 200 Park Ave. S.
New York, N.Y. 10003 (212) 777-6400
President: M. Harvey Gernsback
Secretary: Bertina Baer

ADVERTISING SALES
EAST
Stanley Levitan, Eastern Sales Mgr.
Radio-Electronics
200 Park Ave. South
New York, N.Y. 10003
(212) 777-6400

MIDWEST /Texas/Arkansas/Okla.
Ralph Bergen

The Ralph Bergen Co.

6319 N. Central Ave.

Chicago, Ill. 60646

(312) 792-3646

PACIFIC COAST/Mountain States
Jay Eisenberg

J.E. Publishers Representative Co.,
8560 Sunset Bivd.,

Suite 601,

Los Angeles, Calif. 30069

(213) 659-3810

420 Market St.,

San Francisco, Calif. 94111

(415) 981-4527

SOUTHEAST

E. Lucian Neff Associates

25 Castle Harbor Isle,

Fort Lauderdale, Florida 33308
(305) 566-5656

MOVING?

Don't miss a
single copy of

|
|
|
|
; |
Radio-Elec- |
ics. Gi
tronics ve | ATTACH
us: |
| LABEL
Six weeks’ no- ll HERE
tice |
i
Your old ad- |
dress and zip !
code :
|
Your new ad- |
dress and zip |
code e
n-a—nTe " _(please p_rint) o
aadre?s N —— B o ==
city  state ~ zip code

Mail to: Radio-Electronics
SUBSCRIPTION DEPT., BOULDER, COLO.
80302
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F STEREO / FM-AM TLIER
$T-5130

FUNCTION
AUTO SIERFQ =
) i MONO

& &

TUNING

Introducing our home-made tuner

The new Sony ST-5150, FM stereo/
FM-AM tuner. Jt uses nothing but
transistors, and FETs, and integrated
circuits, and solia-state filters that we
made curselves. That way we can be
sure of having whatever components
our circuitry demands rather than
having to adapt our circuit ideas to
the available components.

In our front end, for instance, a new
type junction FET in the mixer and
RF stages contributes exceptionally
high sensitivity (2.0uV, IHF), over-
load capability, image rejection
(70dB). cross-mpdulation rejection,
and low internal noise.

In the IF section, newly-developed,
high-reliability Sony ICs give the
5150 a superior capture ratio (1.0dB),

AM supression {56dB) and signal-to-
noise ratio (70dB). And our solid-
state IF fiiters contribute to the
tuners excellent selectivity (70dB,
IHF) aswell as its long-term stability
(they never need realignment).

For optimum stereo separation and
durability, we use stiil another high-
relianility IC, and newly-designed,
coil units, in the FM multiplex sec-
tion. Even the AM section has one of
our ICs, and more of our triple-tunec
solid-state filters, for high sensitivity
minimum distorticn and superior sig-
nal-to-noise ratio.

And the 5150 has all the features
you need fo make the most of this
periormancs: signal-strength & cen-
ter-channe! meters plus mbltipath

scope outputs, for more accurate
tuning; a high-blend switch and de-
featablie muting to help you pick up
weaker signals, when ycu want them
(and by-pass them, when you don't);
a 75-chm coax antenna connector
for cleaner reception in areas with
lots cf interference.

Yet the price, (we also save you
money by making our own semi-
conductors) is only $229.50* The
TA-1150, a superb integrated ampli-
fier, matches the 5150’s performance,
appearance and price, $229.50*
Scny Corporation of America, 47-47
Van Dam Street, Long !sland City,
N.Y. 11101. *Suggested retail price.

SONY:ST-5150

Circie 8 on reader service card
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PREPARE FOR
A WHOLE NEW CAREER IN
HOME ENTERTAINMENT

ELECTRONICS

A

l y

_AS YOU BUILD YOURSELF A
BELL & HOWELL SOLID STATE
COLOR TV

For free information, mail postage-free card today!

18 RADIO-ELECTRONICS @ JANUARY 1973

www americanradiohistorv com



www.americanradiohistory.com

A complete at-home
learning program in
home entertainment
electronics!

Send for free information now about
this complete, learn-at-home program in
home entertainment electronics prepared
for you by skilled instructors at Bell & Howell
Schools.

Work on this exciting “hands on” project
integrated into your learn-at-home program!
As part of your complete electronics educa-
tion, you build and keep a Bell & Howell
solid state color television set. This impor-
tant project gives you valuabie “hands
on’”’ experience with solid state cir-
cuitry—the kind of practical experi-
ence you’ll need to build a successful
career.

Attend special “help sessions”...talk to your
instructors in person!

If you'd like some personal advice at any point in
your program, you can arrange to attend a special
“help session” and talk over special problems
with a qualified Bell & Howell Schools instructor.

Master the most up-to-date

solid-state circuitry

As color TV moves more and more in the direction
of total solid-state circuitry, you’ll be thoroughly
familiar with the most advanced ‘‘trouble-shoot-
ing” techniques for these sophisticated circuits.

Fix stereo systems ... FM-AM radios. ..
phonographs . .. tape recorders

The thorough knowledge of electronics you gain
from completing this course and building your
own color TV set will be enough to service almost
any type of home entertainment electronic device
—even some that aren’t on the market yet!

Earn extra part time income —

or start a business of your own!

The skills you acquire through this brand-new
program can help you earn extra money—or start
a business of your own in color TV servicing.
We've helped many thousands of people start new
careers or businesses of their own in electronics.

Exclusive Electro-Lab® —yours to keep!

To make sure you get practical experience with
instruments used daily by professionals, we've
integrated into your program three precision

= Bell & Howell Solid State 25-inch color TV.
Ultra-rectangular 315 sqg. inch screen lets you

view more of the image. 25,000 volts . . . 46
transistors . . . 57 diodes . . . 4 IC’s with another 54
transistors and 15 diodes . . . 3 stage solid-state,
high-gain IF . . . 24 channel detent UHF/VHF

power tuning . . . varactor UHF tuner . . . auto-

matic fine tuning.

m Design Console Use this to rapidly “bread-
board” circuits without soldering. Equipped with
built-in power supply ... test light . . . speaker . ..
patented plug-in modular connectors.

m Oscilloscope Portable 5-inch wide-band oscil-
loscope offers bright, sharp screen images . . .
calibrated for peak-to-peak voltage and time
measurements . . . 3-way jacks for leads, plugs,
wires.

= Transistorized Meter Combines most desired
features of vacuum-tube voltmeter and quality
multimeter. Registers current, voltage and re-
sistance measurements on a large, easily-read
dial. Features sensitive, 4-inch, jewel bearing

instrument kits you assemble yourself and keep: d’Arsonval meter movement. 345
a Design Console, an Oscilloscope and a Transis-
torized Meter. (See details at right.) If card has been removed, write:
a An Ejectronics Home Study School
For Free Information, DEVRY INSTITUTE OF TECHNOLOGY
» == ONE OF THE

Mail Card Today! ¥ BEL & HOWELL SCHOOLS

4141 Belmont, Chicago. Illinois 60641
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If paging speakers
all seem about
alike to you...wait
til you get to the
top of the ladder
toinstall

Electro-Voice Paging Speakers ...
If you pay less it may cost you more!

How many trips up the ladder does it take
you to finally install a paging speaker?
{Be honest and include the times you drop
hardware, and the extra trips to change
level or positioning). Good news! E-V has
made paging speaker installation easier
and faster.

Now you need fewer tools and less time
to get better sound. Speaker base removes
for easy mounting, and it won't tall apart
in your hands in the process. There are
no screw terminals to short out, pigtails
are already attached, no transformer cover
plates to unscrew, and final speaker
positioning is simple and positive.

All this and great sound in the bargain.
Plus competitive prices on every model.
More than a dozen from which to choose.
Write today for our catalog or see your
nearby Electro~Voice sound merchant.

ELECTRO-VOICE, INC., Dept. 136E,

613 Cecil Street, Buchanan, Michigan 49107

in Europe: Electro-Voice. S. A.. Romerstrasse 49. 2560 Nidau, Switzerland
in Canada: EV of Caneda. Lid., Ontario

ElecthoYorce

-Gulton

COMPANY
Circle 9 on reader service card
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report

B&K model 501A
Transistor Curve Tracer

Circle 26 on reader service card

I'HE TRANSISTOR CURVE TRACER IS THE
latest of the laboratory instruments
(the first was the oscilloscope) to turn
up on the service bench. B&K has
brought it out, quite literally, in a
“Black-Box™ it calls Model 50/4. In
engineerese, a Black-Box is any com-
plex piece of equipment in a simple-
looking box with a couple of terminals
that will do a lot of things. Inside, it’s
very complex but it’s simple to oper-
ate.

The model 501A is built in a flat,
“lay-down” casc. This makes it very
easy to use; all controls are very ac-
cessible. All you need is any standard
service scope. The 50IA provides the
calibration. Setting up can be done in
about 30 seconds, and the scope con-
trols aren’t moved from then on. All
adjustments are made with the curve-
tracer controls.

Its purpose is simple: it tests tran-
sistors. It does this by "making them
work,” just as if they were in a circuit.
The display indicates normal or ab-
normal operation. It will tell you in-
stantly 1f a transistor is good, leaky,
open, shorted, or has any other defect.
It is purely a Go/No-Go test. and as
useful as all of these tests are.

The 501A has two TO-5 transistor
sockets with three banana jacks for
each socket. The B&K FP-3 probe can
be plugged into the jacks. The probe
has three swiveled pins, very sharp
and spring-loaded. making ideal for

1973
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‘ecquipment

penetrating coatings, etc., on solder
joints. It can also be used “one-
handed™ so that the other hand can be
used to sct the tracer controls.

This is the part that impresses me
more than anything else. The probe
lets you make valid in-circuit tests, a
vital consideration with today’s equip-
ment. You can actually “go into” a
three or four-stage transistor amplifier
to get a check on each transistor with-
out disconnecting anything! This is a
test that has been very difficult to
make in the past, and one that will be
more and more necessary in the fu-
ture.

Explained as brictly as possible, a
curve-tracer applies a swept collector
voltage to the transistor (in the 501A,
up to 100 volts at 100 mA). A stair-
case of current steps is applied to the
base, from 1.0 pA per step up to 2.0
mA per step. This causes the scope to
display a “family” of curves, one for
each step of base current. This is the
key pattern: no family, no work.

Ac and dc beta, gain, load-lines,
leakage, shorts, opens and collector
voltage breakdown can be read from
the family of curves. In other words,
curve, GO; no curve, NO GO. Reverse
breakdown voltage can also be tested
and read from the scope. Diodes of all
kinds—Zeners,  rectifiers,  detectors.
switching diodes can be checked.
FET's of all types (J-FET’s, MOS-
FET’s,) plus UJT’s and SCR’s can all
be tested the same way and with the
same ease. For FET testing, voltage
steps are provided on the step selector
switch.

A polarity switch is mounted on
the panel for testing npn or pnp tran-
sistors. Just below this is the selector
switch for hooking up either the right
or left transistor socket or probe-jacks.
This is very useful for matching tran-
sistors of all kinds. The two transistors
are plugged into the sockets, and a
curve is set up on the screen for either
one. The sclector switch is then
flipped to the other side; if the transis-
tors match, the curve will remain the
same. Even complementary-symetry
output transistors (pnp/npn) can be
checked for matching. All you need to

(continued on page 96)
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Radio Shack $olid State Math!

Equal

TRANSISTORS !

Radio Shack has a special
cure for those “‘replacement”
blues! These 29 Archer® semi-
conductors that replace over 15,000
different types! 24 are custom-mads for
us alone by Texas Instruments and five
are imported by us. Prices range from 69c¢ y
to 52.89, most are 83c or less! All are brand 2 | )
new, not ““fall outs’” or "‘rejects”. Ezch is /

packaged, complete with data and pin
connections, in our Fort Worth factory.
See the more popular uses in ourb g '73
catalog (page 62), or order our Transistor
Substitution Guide below for the
complete replacement reference. Make
Radio Shack your solid-state
headquarters—over 1600 stores in
all 50 states!

i

e —‘ Dept. LB., 123
e eseme TRAMSIS TOR 2617 W. 7th St., Fort Worth, Texas 76107

SUBSTITUTION GUIDE ‘ 1 Rush me. Archer Transistor Substitution

I |
| |
| | I
| Guides at $1.00 each postpaid (plus applicable l ®
| . - sales taxes) | Radl ’ha k
I N Check or money order for S enclosed l
I 2 |
| B L |
| > |
I I
| |

[J Send FREE Catalog and ALLIED RADIO STORES
Please PRINT Clearly EA TANDY CORPORATION COMPANY

Name_ Apt. # P. 0. Box 1052, Fort Worth, Texas 76107
Street . =
________ B e 2o L

Circle 10 on reader service card
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; | h - CP-1060
1B-1100 \ | ‘

AD-1530
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10 exciting new H
you can assembl

...aNd Save!

NEW Heathkit 21V Color TV —
Solid-State Plus Detent UHF Tuning...499.95% iess cabinet

Power detent selection of all VHF and any 12 pre-selected UHF channels;
exclusive angular tint control for consistently better flesh tones; voltage
controlled varactor UHF tuner & MOSFET VHF tuner for unmatched sensitiv-
ity; black matrix tube, built-in dot generator, convergence panel and volt-
ohm meter — full remote control options, too. It's Heathkit TV at its finest
in @ space-saving size.

Kit GR-271, less cabinet, 121 Ibs. ......... R Ap— 499.95*
Assembled GRA-501-21, table mode! cabinet shown,
tough walnut Marlite® finish, 33 Ibs. ............... 54.95*

NEW Heathkit 30 MHz Counter ... 169.95*

Gives 1 Hz to over 30 MHz counting on a full 5-digit readout with 8-digit
capability. The lighted overrange indicator makes misreading virtually im-
possible. Stable timebase circuitry assures accuracy better than =3 ppm
from 22° to 37° C. Diode protected J-FET gives improved triggering over
100 mV to 150 V input range. Solid-state circuitry mounts on one large
board.

KitIB-1100, 6 [bs. ...... ... ... . ... 169.95*

NEW Heathkit 2%2-Digit VOM.... 79.95*

Four overlapping ranges to measure voltages from 10 mV to 1000 V on DC
(either polarity), 10 mV to 700 V rms on AC, 10 uA to 2.5 A on AC or DC cur-
rent. Five resistance ranges measure from 1 ohm to 2 megohms. Front panel
polarity switch reverses inputs without changing leads.

Kit IM:1202, 6 [DS. 2.0 aenes v egh e simimmt » o a2t 9550 b voswrel 0w, 79.95*

NEW Heathkit/Thomas Spinet Organ
with two 44-note keyboards...689.95*

Full 44-note keybozrds for Solo and Accompaniment, exclusive Color-Glo
keys that light up to indicate notes and chords. There are six solo stops,
five accompaniment stops, plus both regular and a new “light” vibrato ef-
fects. Other features include keyboard jacks for private earphone listening
or use of a tape cassette deck. Cabinet is shipped fully assembled, includes
bench.

Kit T0-1160, 211 Ibs. ......... 689.95*

See them all
in this NEW
FREE CATALOG

’ -
: ) Send For Free '73 Heathkit Catalog HEATH
HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF. [ —————————= ! e
Anaheim, 330 E. Ball Rd.; EI Cerrito, 6000 Roliam Ave.; Los Angeles, 2309 S. Flower St.; HEATH COMPANY, Dept. 20-1 Schlumberger 7]

Pomona, 1555 Orange Grove Ave. N.; Redwood City, 2001 Middlefield Rd.; San Diego (La
Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ventura Blvd.; COLO.: Denver, 5940 W.
38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. 44); FLA.: Miami (Hialeah),
4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462-66 W. Devon
Ave.; Downers Grove, 224 Ogden Ave.; IND.; Indianapolis, 2112 E. 62nd Ave.; KANSAS:
Kansas City (Mission), 5960 Lamar Ave.; MD.: Baltimore, 1713 E. Joppa Rd.; Rockville,
5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit,
18645 W, Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101
Shady Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte.
4); N.Y.: Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, .
L.l., 15 Jericho Turnpike; Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), City
10133 Springfield Pike; Cleveland, 5444 Peari Rd.; PA.: Philadelphia, 6318 Roosevelt
Blvd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705

Westheimer; WASH.: Seattle, 221 Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac.

eathkit projects
e yourself

(There are 350 more in your
free '73 Heathkit Catalog)

NEW Heathkit Dual-Range
Visual/Audible Fish Spotter...99.95*

Super-bright flasher can be set to read from 0-60’ and 0-240’ for greater
definition and accuracy. Audible alarm can be set to sound at any depth in
between. Runs on lantern batteries (not supplied).

Kit-MI-2901,: 9 Ibs: ssiags comdmm adiord i £ o o d b sila s b a 99.95*

NEW Heathkit 8-Channel VHF Band-
Scanning Monitor with digital readout... 119.95* . crytass

Crystal-controlled monitor tunes any selected 9 MHz segment of the 146
through 174 MHz band — gives you police, fire, marine, ham 2-meter, etc.
Features manual or automatic scanning with numerical readout; priority
channel; built-in speaker and rear-panel jack for remote speaker; gimbal
bracket for either base-station or mobile use. Operates on either 120/240
VAC or 12 VDC. Includes crystal 0SC/Mixer signal source for easy alignment.
Order up to eight Crystal Certificates with kit.

Kit GR-110,9 Ibs. ......... .. B Mol e e 11995
GRA-110-1, Crystal Certificate, postpaid ................. ... each 4.95*

NEW Heathkit Engine Analyzer...64.95*

For 3, 4, 6 and 8-cylinder engines. Includes leads and accessories for test-
ing conventional, transistor, and magneto ignition systems, regardless of
voltage or grounding. Uses 3 ““C”' batteries (not included).

KitiICMZI0S09MBS! n o wiwieimmmammiam s q 2 008 55 004 o s mBETm @ 2ot oL 0 64.95*

NEW Heathkit C-D Ignition System...39.95*

Increases spark-plug and point life up to 50,000 miles on any car or truck
using a 12-volt, negative ground system. Automatically varies spark dura-
tion. Screw-on terminals make installation easy; external pushbutton lets
you override system without removing leads.

KitiCP=1060J/AILS! . .wzmmm e g premsn dw ammrrrp s mrma mamrig: 39.95%

NEW Heathkit 6-Digit Electronic Alarm Clock. .. 54.95*

Displays hours, minutes and seconds on highly visible cold-cathode readout
tubes. A gentle “beeper” alarm can be set for 24-hour cycle and features a
snooze switch that gives you seven more minutes of sleep before the alarm
sounds off again. Conventional 12-hour or 24-hour international time display.

Kit GC-1005, 4 Ibs. ... .. v e 54.95*

NEW Heathkit Dolby® Cassette Deck...249.95*

A kit-form cassette deck utilizing the famous Dolby® noise reduction sys-
tem. Accommodates the greater fidelity and dynamic range of chromium
dioxide cassettes. Independent switches provide Dolby on/off and regular
or Cr0, bias control. Domestic-make tape transport comes preassembled
for easy kit building.

Kit AD-1530, 21 Ibs. ...... ... ... 249.95*

Benton Harbor, Michigan 49022

O Please send FREE Heathkit Catalog.
OEnclosedis$____ _, plus shipping.
Please send model(s)

- Name.

Address

State _Zip____ =
Prices & specifications subject to change without notice.

*Mail order prices; F.0.B. factory. CL-450

Circle 100 on reader service card
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THE FIRST
CROWN
PREAMPLIHER

CIiso

What would happen to a preamplifier
design, if the design engineer could free
himself from stereotyped ideas and start
fresh with only a list of customers’ re-
quests? Well, at CROWN that has just hap-
pened, and the result is the IC150, an
exciting “‘new concept’” control center with
simplified circuitry, controls that are easy
10 understand and use, several exclusive
features, unsurpassed quality, and — to top
it all off — a lower price tag.

Crown Engineers discovered that pre-
amp switches don't need to pop . = . that
there is something better than the stereo
mode switch . . . that the phono preamp
can be dramatically improved . . and,
that by using IC's, a versatile high-qual-
ity, advanced-performance preamplifier
can be priced to beat inflation.

Of course, the true uniqueness of such
an innovative design cannot be appreciated
by reading about it. The only answer is
to experience the IC150 yourseif. Let us
tell you where Crown’s "new concept’” is
being introduced in your area. Write today
for a list of locations.

Worlid’'s quietest phono preamp

Infinitely variable sterec panorama control

Silent switching and automatic muting
at turn-on and turn-off

Integrated circuit modules

Industry’s lowest distortion levels

Full range tone and loudness controls

Guaranteed phase response

3-year parts and labor warranty

Will drive any amplifier

$269, walnut enclosure $33

Ask your dealer also about Crown's new com-
panion D150 power amplifier, which delivers 200
watts [HF output at 8 ohms or 350 watts at 4 ohms.
No amp in this power range - however expensive -
has better frequency response or lower hum,
noise or distortion. it offers performance equal
to the famous DC300, but at medium power and
price. it's worth listening into!

Exported as

AMCRON Ry
® Cll.ﬂ'ul'rb

BOX 1000, ELKHART.INDIANA 46514, U.S.A.
Circle 11 on reader service card

letters

MORE ON THE
FUNCTION GENERATOR
Several problems crept into the Ra-
dio-Electronics Function Generator story
(September and October 1972). The

| pulse waveform is shown upside down in

the photos. On the overlays, timing ca-
pacitors C11 through C16 are shown in-
terchanged; the largest capacitor goes
with the lowest frequency at the top of
the instrument. The input POWER callouts
should, of course, go up with the input
terminals on the fuse and power trans-
former.

Resistor R27, the 1-megohm pulse
unbalancing resistor should go to +10
volts as called out in the schematic. The
PC overlay and master has this going to
-10, which gives you one-third amplitude
and very noisy pulse putput. Carve and
jumper the PC board so that this resistor
runs to +10.

There is enough linearity variation
from IC to IC that you'll want to custom
calibrate your frequency dial to match
the particular IC you are using. A larger
value resistor for R10, perhaps 1000
ohms or 1200 ohms should be used un-
less your particular IC will not provide
enough range. This improves linearity
and makes the control setting easier and
more stable.

The amplitude compensator shown
seems to work only with certain XR-205
chips. A better circuit looks like this:

rio
Rin Ik FREQuUENCY o R30 R -
B o o1 05
w8129 = P
Lw—- XR285
Ay ™ PoinT R3z
+ Rio B A Ak
1K (new)
(vawwhk +* ComprnsATION
(T . THAESHOLO
xR105 “lo ox

+* < CHALGE (a3 A FixeD Ress Tor)
Note that all we've done is add a se-
ries resistor to the base of Q1 and ex-
change the old 4700-ohm R29 fixed re-
sistor to ground for an adjustable PC
pot. This setup will work with any IC
used. You adjust things so the voltage at
point A stays near ground for FREQUENCY
dia! settings from 1 through 6. Above 6 it
should start smoothly swinging positive,
ending up with +8 or more when your
frequency dial reads 10. For more cor-
rection at the high end, reduce R31 and
R32, and vice versa. The new pot de-
cides when in the FREQUENCY dial rota-
tion the correction begins. Amplitude
compensation only affects the sinewave
distortion and the high frequency
triangle and ramp size; it is bypassed in
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the square and pulse modes.

All of the commercially available kits
have picked up all of these additions
and corrections and include a slightly
heavier power supply than the original
called for.

DON LANCASTER
Phoenix, Ariz.

NEED SERVICE DATA

They have opened a new Radio &
TV Repair Course here in high school
for juniors and seniors. We are in need
of a complete set of Sams Service notes
from 1 to date, or we would accept 500
to date. We are also in need of used test
equipment of all kinds. We will be glad
to pay a reasonable price and will an-
swer all letters.
RALPH DOROUGH, Instructor
Killeen High School
Vocational Building
3101 Clinkenbeard Dr.
Killeen, Texas

WHO ARE THEY?

| have a question about the article
"State Of Solid State.” Radio-Electron-
ics, October, 1972. At one point the text
mentions Signetics and Integrated Sys-
tems Inc. At another point the text men-
tions EXAR IC's. Are EXAR and In-
tegrated Systems the same? | am most
interested in building a low-cost
speedometer and tachometer. Could you
provide information on a source for IC
circuits?
ROBERT N. SLEGHT
Laramie, Wyo.

EXAR and Integrated Systems are
indeed the company. The correct full
name and address is EXAR Integrated
Systems Inc., 733 North Pastoria Ave.,
Sunnyvale, Calif. 94086.

| have not, at this date, seen any cir-
cuit diagrams that would meet your
needs for the speedometer. We are,
however, negotiating with an author for
the purchase of his article on a digital IC
tachometer. Tentatively, this story is
scheduled for publication in our April
1973 issue. —Editor

NO MORE SUPPLIERS?

i recently ordered some parts from
Newark Electronics. Their reply to me
was ‘“We no longer accept orders from
individuals. Therefore we are returning
your order.”

STEVEN W. RUSSELL R-E
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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.
It’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
tatest model. It can check any new transistorized color set
on the market today.

It's so easy, too. Because the unique B & K signal substitution
technique 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  $399.95

Product of DYNASCAN CORPORATION
1301 W. Belle Plaine, Chicago, lllinois 60613

Circle 12 on reader service card
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RCA Institutes Home Training may be

your best investment
forarewarding
career inelectronics
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LEADER IN ELECTRONICS
TRAINING

For over half a century, RCA Insti-
tutes, Inc., a subsidiary of RCA, has
been a leader in resident school tech-
nical training in electronics. For many
years, it has offered home study train-
ing in electronics.

RCA AUTOTEXT TEACHES
ELECTRONICS RAPIDLY,
EASILY

Beginner or refresher, AUTOTEXT,
RCA institutes’ own method of pro-
grammed Home Training will help you
learn electronics rapidly, easily.

WIDE CHOICE OF CAREER
PROGRAMS

Start today preparing for an electron-
ics career. 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.

SPECIALIZED ADVANCED
TRAINING

For those already working in electron-
ics or with previous training, RCA In-
stitutes offers advanced courses. You
can start on a higher level wihout wast-
ing time on work you already know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your exams are reviewed and
your questions are answered by RCA
Institutes instructors who become per-

sonally involved in your efforts and
help you over any '‘rough spots’’ that
may develop.

6 HANDS-ON TRAINING

To give practical application to your
studies, a variety of valuable kits are
included in many programs. In RCA's
Master TV/Radio Servicing Program,
you will actually build and keep an all
solid-state black and white TV set, and
a color TV set. You also construct an
oscilloscope which is yours to keep
and use on the job.

FCC LICENSE TRAINING —
MONEY BACK AGREEMENT

Take RCA’s Communications Career
Program — or enter with advanced
standing and prepare immediately for
your 1st, 2nd, or 3rd class FCC Radio
Telephone License examinations. RCA
Institutes money-back agreement as:
sures you of your money back if you
take, and fail to pass, the FCC exami-
nation taken within 6 months after
completing the course.

8 CONVENIENT PAYMENT PLANS

You get a selection of tuition plans.
And, we are an eligible institution
under the Federally Insured Student
Loan Program.

RCA INSTITUTES IS FULLY
ACCREDITED

RCA Institutes is licensed by N.Y.
State and is accredited by the Accred-
iting Commission of the National
Home Study Council. Its courses of
study, faculty and instructional facili-

ties are approved by the State Educa-
tion Department. In addition, all RCA
Institutes courses and programs re-
quire the approval of the RCA Insti-
tutes Board of Technical Advisers who
represent various technical, research
and educational activities of RCA Cor-
poration.

Approved by N.Y. State Education
Dept. for the training of veterans.
SEND ATTACHED POSTAGE PAID CARD

TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon

® RCA INSTITUTES, INC.
2DEPT. 758-301-0
2320 W. 31 ST.

& NEW YORK, N.Y. 10001

u K

wm Please send me FREE illustrated career
m catalog. | understand that | am under no
m obligation.

Z
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3
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Address

State Zip
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In the Master TV/Radio Servicirg Pro-
gram, you build and keep the al solid-
state black and white TV set, the color
TV set, the oscilloscope and the multi-
meter shown above.
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peaker super market?
uper speaker market.

In a super market,
you get a big selection,
low prices, nationally-advertised

merchandise. Make Quam your speaxer

super market.
Write for a copy of

our super new

Pick the size, power handling capacity, Catalog 72

and price you need to match the function:
public address, background music, intercom,
outdoor, or whatever. We have 60,000 speakers,
135 different models, ready to transfer from
our shelf to your wagon.

What makes a super speaker market? Super
performance speakers. That’s Quam, too.

We use only top grade materials, stringent
quality control, and advanced manufacturing
methods to make sure our speakers work the way
your customer expects them to.

Quam Nichols Company
Chicago, Illinois 60637
Phone: (312) 488-5800

Circle 13 or reader service card
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the next

ten years
of color TV

by BOB GERSON

COLOR TV 1973

BBC — LONDON
VIA
SATELLITE

Although we’ve seen many advances in television technology, these
are nothing compared to what we see in a glimpse into the future

IN THE YEAR 1972 COLOR TELEVISION FINALLY CAME OF AGE.
By mid-year more than 56% of all television owning homes
in America had at least one color sct. Considering all the
innovations we’ve seen since 1964 when color had its first
million-sales year wouldn’t you think we’ve about come to
the age of stability in development. Well you might think
so, but you’d be wrong, dead wrong.

Monochrome television hit a 50% American home sa-
turation level in 1953, just 4 years after the first million-set
sales year. But far from marking an innovation plateau,

that half-way mark proved to be more like a springboard.
In the last 3 years alone we’ve seen such new concepts as
the pocketable-portable, the pop-up screen and the battery
portable complete entertainment center, including mono-
chrome television-FM/AM radio-cassette recorder. For
color television in the coming decade we can expect
changes, innovations and improvements that will make
such marvels of today as the latest versions of the black-
surround matrix picture tube and one-button tuning seem
pale in comparison.

wall-sized pictures with projection systems

Wall-sized television pictures, today available only for
theatre use, will be commonplace in homes where the fam-
ily gathers for program viewing. A trio of high perfor-
mance, low-power lasers will scan in red, green and blue to
provide life-size images in life-like color.

Permanent, ceiling mounted screens automatically drop
down when the projector is turned on, roll back up into
the recessed housing when the show is over. New, highly
reflective screen coatings will afford projectors the bright-
ness lacking in the systems of today, permit projector tele-
viewing in normal room light.

Less pretentious but equally impressive will be rear-
screen projectors offering color television pictures with four
to five-foot diagonal viewing areas. In many homes the en-
tire system will be mounted inside a wall with a mirror-
prism arrangement to direct the output from high effi-
ciency light-valve projection tubes up and out to the
screen. A control on the wall-hung liquid-crystal screen will
change the transparency of the screen itself so that it may,
if properly installed, serve as a window (at one extreme
setting) or a perfect reflecting mirror (at the other end). As
an extra cost option the consumer will be able to purchase
a screen which shows “an indistinguishable from the origi-
nal” painting when it’s not being used for TV watching.

LASERS AND PROJECTION TECHNOLOGY may be combined to bring
the long-awaited television ‘‘picture-on-the-wall” into the viewers’
home.
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shortwave television

“This is the BBC in the North American service.
Tonight we take you live to Buckingham Palace where we
shall watch as the Queen greets her guests at her annual
birthday ball.” Yes, the Queen from London, sunrise ser-
vices on Easter morning from the Vatican in Rome, the
Bolshoi Ballet direct from a stage in Moscow, plus, unfor-
tunately, an endless barrage of graphs, charts and statistics
showing how this or that developing country exceeded its
production quotas of shoes. wheat, eggs or what have you,
thanks to “The Leader’s” new five-year plan.

A whole new world of visual DX'ing will open for the
dedicated hobbyist as well as the knob twiddler. Virtually
every major country and many of the smaller ones as well.
will have direct-to-you color television transmission via sat-
ellite. For the consumer, reception will mean an investment
of $50 to $500 in equipment, with the price dependent on
the degree of sophistication of the equipment and the in-
stallation ability of the owner. For multi-family home
dwellers an understanding landlord will be a must.

In addition to a television receiver, the shortwave
viewer will need a roof-mounted steerable-dish antenna
and a tuner-converter. The cost and expertise required for
successful stationary satellite launching will, at first, hand-
cufl prospective amateur ham telecasters. But enough state-
wide clubs will start considering such a move—one will ac-
tually put in a launching request with NASA—that the
FCC will organize and oversce the placing of amateur-use
satellites in strategic locations above the U.S.

= —

// T SAT
BBC — LONDON

VIA
SATELLI'IJ

O O O O

TV VIA SATELLITE direct to you will require a roof-top converter fed
by a dish or other high-gain antenna aimed at the fixed satellite.

display devices

There’ll be no substitute for the picture tube in the
decade to come, but there will be alternatives and in-
novations. Super-thin conventional color television receivers
will have cathode ray tubes with the electron gun mounted
at right angles to the screen. The result will be a 19-in. set
thin enough to fit on a standard bookcase shelf. Deflection
plates inside the tube will divert the electron beam, causing
it to sweep across the tube face.

The “hang it on the wall” television display will get
here at last. Thanks to the perfection of plasma technology
the industry will realize the dream of television as a picture

in a frame. The display itself will be a glass sandwich con-
taining pockets of gas and a network of wires. The gas
trapped in each nearly microscopic pocket will glow in ei-
ther red, blue or green when addressed by a current from
the wires running through it. Initially the screen will hang
on a wall and be connected to the remotely located chassis
by wires. But innovations in microelectronics will permit
the insertion of all electronic circuitry in the frame itself.
With power supplied by a compact microwave transmitter
plugged into any convenient nearby outlet, the need for
any exposed wiring will be eliminated.

random-access television

The coming combination of cable television with com-
puter time-sharing techniques will shatter the channel num-
ber barrier, giving each television set owner a virtually lim-
itless viewing choice.

In addition to the standard entertainment offerings
available for the watching from commercial television, the
viewer of the future will have access to hundreds of special
interest programs, shopping & hobby guides, mini-tours of
possible vacation sites, and of course first-run feature films
and broadway shows.

The heart of random access television will be the
touch button telephone-type keyboard accessory. By tap-
ping in the right series of numbers, tomorrow’s televiewer
will be able to bring any available program offering into
his living room. Every urban community will have program

repositories. Some municipally run like a library, will pro-
vide this service free. Most, however, will be commercial
enterprises who will charge for the programs on a per-show
basis, with billing handled through the cable operator. Pro-
gram viewing costs will vary greatly depending on the ma-
terial, but the charge for the average new movie or stage
show will run around $5. In many instances the consumer
will find that his special interest programming can be
dialed up for frce from businesses hoping to catch its buy-
Ing interest.

Interested in a new appliance, wardrobe, automobile
or planning a family outing? Just punch in for a free, full-
color run down on the latest fashions now on sale in your
local department store, the hottest fastback coming from
Detroit or the fun and luxury at a seaside resort.
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fiddle-free TV

The button. knob and switch will be a fond relic of
the 1970’s as far as the television receivers of tomorrow are
concerned. Except for channel changing and volume levels
the television owner will have no adjustments to make. The
set itself will automatically adjust its brightness to ambient
room light, then compensate its contrast to the brightness.
An inconspicuous sensor will constantly monitor the set’s
picture quality, compare it with reference signals being
transmitted along with the program and adjust hue and tint
accordingly. There will of course have to be an automatic
mode override for the consumer who insists on exercising
his preferences. But manual adjustments will be tucked
well out of sight.

There’ll be no need for channel indicators on the set
itself. Each station will be transmitting its identification
during the vertical blanking interval. The number and call
letters will show up in a corner of the screen for a 6 to 10-
second display, then fade. A touch on the designated spot
on the clectronic tuner or the remote control unit will
cause the identification to rcappear.

The solid-state chassis modules of tomorrow, like the
receiving tubes of yesterday, will be consumer replacable.
In the exceptional event that the set docs malfunction, the
consumer will remove suspected modules and take them
out for testing. A popular accessory at $25 will be the test-
ing computer. A 3”x5”x2” black box, the computer plugs in
to a “service” jack at the rear of all new sets. A magnetic
program card gives the computer the operating parameters
for each module in the set. The computer checks the mod-
ules, displays the number of the malfunctioning onec on its
2-digit alphanumeric readout.

P

MODULE TESTER
GOOD BAD
o o]

MINI-COMPUTER MODULE TESTER plugs into jack on TV set and
quickly checks out all circuits and identifies weak or defective mod-
ules.

more than a program source

The prime function of a television recciver is, and
probably always will be, to provide a display of ¢ntertain-
ing and informative programming produced for mass con-
sumption. Today this is really the only function. But to-
morrow the television set will have as many uses as the
ubiquitous quarter-inch electric drill has attachments and
the sct will be called on to do nearly as many jobs.

This revolution in utility has already started with the
introduction of the Cartrivision home video tape player
and the Magnavox Odyssey. Cartrivision, through rental
and sale tapes, gives the consumer a personalized alterna-
tive to commercial programming. Odyssey turns a televi-
sion set into a playing field for tennis, hockey and other
games. But these are just the beginning.

telephone message center

Your television set will become your home message
center. Your telephone will be equipped with an audio-
video answering device. Using touch-tone telephones, call-
ers to your home will be able to leave the usual recorded
audio message, then follow by punching out detailed in-
structions, times, dates, ctc. When you get home vou’ll play
the message back on your television set, listen to the audio
through the speaker and watch as the written portion is
spelled out on the screen.

Advances in cable technology will permit direct inter-
connection of any two, or more, sets on the same system.
With appropriate game attachments at each end, home
owners miles apart will use their sets to match skills in
games as complex as chess or as simple as tic-tac-toe. Key-
board attachments will allow housewives to swap recipes,
light pens will permit direct transmissions of designs and
sketches, and with a camera accessory you will be able to
treat your neighbor to your family’s latest theatrical experi-
ment.

FLAT-SCREEN TV and picture phone form audio-visual message center.

JANUARY 1973 ® RADIO-ELECTRONICS 35

www americanradiohistorv com


www.americanradiohistory.com

other accessories

A standard accessory will be a frame snatcher, a de-
vice capable of memorizing and holding a single picture
frame until erased, and displaying that frame on a televi-
sion screen for an indefinite period. With a frame snatcher
incoming information can be instantly recorded for in-
tensive study while the valuable communications linc itself
is freed for other uses. Feeding the output from the frame
snatcher into its companion facsimile printer will produce a
hard copy of any of the material reccived by the television
receiver.

Of course the most popular attachment to your televi-

sion sct of tomorrow will be the video disc player, with the
home vidco tape recorder running second. But other acces-
sories will allow the television screen (o be used as the dis-
play for a calculator, a drawing board to plan out construc-
tion projects or lay out electronic circuits. With the
typewriter keyboard attachment, the television set will be-
come a home electronic typesetter on which youngsters can
write and edit school term papers. When satisfied with the
drawing, building plan, schematic or thesis, the information
can be transferred to magnetic tape for storage or fed to a
facsimile for copying on paper.

and still more experiments

While the television transmission standard of today is
adequate for most of the television miracles of tomorrow it
does have its limitations. In the decade to come we will sce
the start of broadband television transmission utilizing
channels with five to 10 times the 6 Mhz bandwidth in use
now. With its greatly expanded information capacity,
broadband television will provide 1,000-line color television
with pictures twice as sharp, twice as detailed as those we
have now. Free from the screen size limitations imposed by

our 325-line standard, recciver manufacturers will develop
television displays with the 5-to-1 aspect ratio now rescrved
for wide-screen movies. But the most astounding contribu-
tion of broadband television will be the addition of a third
dimension to the television image. With broadband the
transmission of the whorls and swirls of holography will
become a possibility, and for the first time you won’t be
looking at your television set, you’ll be looking into it at a
three-dimensional image. R-E

SONY TC-350 TAPE RECORDER
During playback, one channel of this tape recorder was

TO
MICROPHONE
TO VU PRE-AMP
METER =
CIRCUIT AND 1 8.2K e
HEADSET ¢ MIV— ? 16.5V
MONITOR 57k
R113 | SOURCE
10K ¢ MONITOR T 12K 1K
_‘?"F T0
9.58V ¢ (——-w-> RECORD
5.83V & HEAD
10 uF X104
T {
RECORD
LEVEL
82K
ADJUST 30K
AN
0.06V
047 [ T\
Z~C113 & R125
6.8K il | 8200
3300 100uF
OPEN 15 IPS
r
AC FEEDBACK

| CIRCUIT FOR 4
RECORD SPEED

EQUALIZATION =

LEFT CHANNEL RECORD HEAD DRIVER

noticeably lower in level than the other. The VU meters in-
dicated equal levels during record, and tapes made on other

36 RADIO-ELECTRONICS e JANUARY 1973

machines played back normally. The owner learned by expe-
rience to increase the level of the defective channel during
record.

The trouble was eventually traced to C113, the emitter
bypass capacitor for X104. It had opened, which reduced the
gain of the left channel record head driver. It was replaced.

The difference in gain was not apparent on the VU me-
ters or monitor headset during record because these monitor
circuits are tapped off ahead of the record head drive ampli-
fier.—Donald R. Hicke

SYLVANIA D-14 CHANNEL MOTOR RUNS
If the channel-selector motor runs continuously, unplug
the Molex cables from the remote receiver and see if the mo-
tor still runs. If so, check for a shorted ceramic capacitor
(C514, 0.01 pF) up on the terminal strip next to the motor.—
GTE Sylvania Service Notebook

RCA CTC46 SERIES
Two different output transistors are used for Q102 in the
vertical output stage in this chassis. Their electrical specifica-

STOCK NO. 136601 STOCK NO. 132574

ToX s O
DOT —*®
ed[Ts
—_
sUHVE e
LEAD IS Q102

ALTERNATE MTG

tions are similar but the transistors are not interchangeable
due to physical differences as illustrated in the drawings.—
RCA Service Information
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Digital Re

25076.8
T1&D .S

by LARRY R. HOUGHTON?®, K82ZVF

THE RECENT PROLIFERATION OF LOW-COST FREQUENCY
counters has attracted the attention of many amateur radio
operators. Hams have always had an interest in knowing their
exact operating frequency and for good reason. Regulations
require strict adherence to amateur band edges and sub-band
allocations. Locating a net or the frequency for a prearranged
schedule is much easier when accurate frequency indication is
available. It is natural then to see hams attempting to adapt
these counters to their home stations.

Direct signal counting

The enterprising amateur radio operator can, however,
face a number of application problems in his quest for accu-
rate and reliable indication of receiver frequency. To begin
with, he must know whar his counter is going to count and
what it means. A number of hams overlook the fact that a re-
ceiver does not always have a single signal at the operating or
listening frequency. Let’s look at the block diagram of a con-
ventional dual-conversion superhet, single side-band receiver
(Fig. 1) to see why.

FREQUENCY | FREQUENCY | FREQUENCY | FREQUENCY
F1 g F2 F3 Fa
|
RF 18T 1ST LF. 2ND | J2NDLF PROD| _1AUDIO

ampL [ Imixer[ "] ampL [T IMIXER[T | AMPL DET | | AMPL
T ¥

HFO VFO 8FO

FIG. 1—TYPICAL SSB RECEIVER Is a double-conversion superhet with
tixed-frequency hfo.

In a typical receiver like this, received signals at fre-
quency F1 coming from the antenna are successively ampli
fied and converted to other frequencies, F2, F3, and F4. The
ultimate output is recovered audio at frequency F4. So, in this
receiver the only signal at the listening frequency is FI. Can it
be counted directly and displayed? Possibly. External amplifi-
cation would be required to raise incoming signals from the
microvolt level to approximately a quarter of a volt, sufficient
to trigger most counters. In effect, the counter would be
driven directly by received signals which, of course, are not
always present. The counter would read out or display a fre-
quency only when signals were tuned in.

*Chief Engineer, C cations, Heath C

7

outior ¥ g
S9B Receivers

Read frequency of incoming signal within 100
Hz while eliminating usual errors in reading dial.

'\hm_—-——-

Besides the possible intermittent display. another prob-
lem exists in direct counting. Incoming SSB signals are not at
a single frequency. A number of frequencies are present, rep-
resented by an audio bandwidth spaced either above or below
the zero-beat or suppressed carrier frequency, depending on
whether an upper or lower sideband signal has been received.
A typical USB (upper sideband) spectrum might appear as in
Fig. 2. The resultant counter readout would show a random

SUPPRESSED
CARRIER
FREQUENCY\ o
Al A SIDEBAND
I VI \ FREQUENCY
b v /COMPONENTS
SPECTRAL ! Y
AMPLITUDE l ] Y

\
I W | l\
J LSB ¥ \
FREQUENCY ——
FIG. 2—FREQUENCY SPECTRUM of an incoming upper-sideband signal.

When the lower sideband Is transmitted, the energy distribution is a mir-
ror-image of the upper sideband.

shift as the spectral components varied with time.

Incoming CW signals are at a single frequency but, of
course, are only present during key-down at the transmitting
end. The single-frequency carrier of tuned-in AM or FM sig-
nals is always present except during fading conditions.

Besides intermittent and random displays, one other di-
rect-counting problem should be considered. When the re-
ceived signal is amplified 1o a frequency counter’s trigger
level undesirable receiver operation might result. The pres-
ence of high-level signals at the receiver’s frequency would be
like having a transmitter operating next door. Front-end
overload could occur, resulting in intermodulation distortion.
Other distortion or spurious products could also be generated
through radiation and ground loop paths; all in all, an unde-
sirable method of frequency indication.

Vfo counting

For a better approach, refer to the other frequencies
present within the receiver in Fig. I. In this SSB receiver,
three signals (heterodyne-, variable-, and beat-frequency os-
cillators) are generated for converting incoming high fre-
quency rf signals to audio frequencies. What is the relation-
ship between these frequencies and the receiver’s listening
frequency? Keeping in mind how a superheterodyne receiver
works, let’s examine this relationship.

The hfo (heterodyne-frequency oscillator) is normally
crystal controlled and changes frequency when a different
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band is switched in. Depending on a receiver mixing scheme,
the received signal (frequency) is either added to or sub-
tracted from the hfo frequency. The bfo generates one of two
different fixed frequencies depending on USB or LSB opera-
tion. The vfo frequency changes as the receiver is tuned. Its
frequency has a definite relationship to the listening fre-
quency. Can we count it and know the operating frequency?
Yes indeed, but with a couple of limitations.

Suppose the vfo covered a 500-kHz range by tuning from
2.000 MHz to 2.500 MHz. Each band segments of the receiver
would then cover 500 kHz. If the vfo frequency varied in the
same direction as the receiver was tuned, the vfo frequency
could be counted and displayed. For example, if a band seg-
ment started at a whole megahertz, say 21 MHz, the vfo fre-
quency would be at 2.000 MHz. The counter display would
show “2.000”". The “2” would be ignored (or not displayed)
and by knowing the position of the receiver’s bandswitch, the
listening frequency would be interpreted as 21.000 MHz.
Tuning the receiver’s vfo to 2.250 MHz would change the dis-
play to 2.250 MHz and would be interpreted as 21.250 MHz.

Another complication occurs if the vfo tunes *“back-
wards”, that is, it changes frequency in the direction opposite
to receiver tuning. The vfo counter display would not have an
easily interpreted frequency. Frequency inversion can be used
either by frequency mixing or digital techniques but still does
not offer the ultimate answer.

The greatest drawback to the vfo counting method has to
do with accuracy. Accuracy, in this application, infers better
frequency indication than obtainable with mechanical dials.
The receiver’s operating frequency is determined not only by
the vfo but by the hfo and bfo frequencies as well. For the vfo
frequency to give an accurate indication, each hfo and bfo
frequency must be very close to their “design™ values.

Refer again to Fig. 1. If subtractive mixing is used in the
Ist and 2nd mixers, the simple equation that shows the rela-
tion between the operating frequency F1 (SSB suppressed
carrier frequency) and the three oscillator frequencies in the
receiver is F1=hfo-vfo-bfo. For example, if the hfo fre-
quency is 18.000 MHz, the vfo is set at 2.500 MHz, and the
bfo frequency is 1.500 MHz, the receiver is tuned to
(18.000-2.500-1.500) or 14.000 MHz. Assuming that is the
true frequency, then the hfo and bfo oscillator crystals are ex-
actly right. Now suppose the receiver is switched to another
band. The vfo and bfo frequencies do not change, only the
hfo frequency. Suppose you switched to the 80-meter band
where the new frequency should be 3.500 MHz. A hfo fre-
quency of 7.500 MHz would be necessary for the vfo counter
to show the “correct frequency”: 7.500-2.500-1.500=3.500
MHz. If the hfo crystal happened to be low by 1000 hertz ( a
feasonable assumption in amateur-grade equipment), the true
frequency would be 7.499-2.500-1.500 or 3.499 MHz. This er-
ror would not be apparent because only the vfo frequency is
being counted and displayed.

Hfo and bfo crystals can be “pulled” (trimmed or ad-
justed) in some oscillator designs so their frequencies can be
set exactly to what they should be. However, warmup drift
and crystal aging can introduce additional errors, again
unapparent when only the vfo is counted.

Frequency mixing

The next step toward greater accuracy and reliability in
counting receiver frequency is to generate the operating fre-
quency as indicated by the receiver’s mixing scheme. In our
previous example of a subtractive mixing scheme, a signal at
the operating frequency can be generated and counted as
shown in Fig. 3.

The output of Mixer A is tuned to the difference fre-
quency between the hfo and vfo. This signal is then sub-
tractively mixed with the bfo. The resultant is a signal equal
in frequency to F1, the operating frequency. Additive mixing
can also be used depending on the individual receiver's mix-
ing scheme.
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FREQUENCY =
FREQUENCY = {HFO - VFO) -
HFO-\(\FO / BFO OR F1
HFO ———s MIXER MIXER |——= 10 counten
VFO BFO

FIG. 3—MIXING SCHEME for generating a signal equal to that to which
the receiver Is tuned so the counter operates constantly.

Using the mixing method for receiver frequency counting
eliminates the errors possible in vfo counting. Hfo and bfo
frequencies need not be exact and drift does not become a
factor because the generated signal changes by the same
amount. Accuracy then is only limited by the counter used.
This method has been described previously’? and has been
successfully used by hams.

Careful construction techniques are called for when us-
ing such a mixer. Receiver overload problems have already
been mentioned and can occur using this technique. In addi-
tion, the outputs of each mixer (A and B in Fig. 3) require
tuned circuits. Thus, the mixer has to be bandswitched along
with the receiver.

Calculating receiver frequency

The main advantage of the mixing method just described
is that of accuracy. No matter what the individual oscillator
signals happen to be, the final displayed frequency, within the
counter’s accuracy, is the receiver’s true operating frequency.
When digital techniques replace mixing (an analog process),
this accuracy can be retained without the attendant dis-
advantages.

Such a technique is used in Heath’s new SB-650 Digital
Frequency Display.® By counting each oscillator frequency
individually and arithmetically calculating the result, no new
frequencies need be generated. The equation Foperat-
ing =hfo-vfo-bfo is solved digitally rather than by an analog
approach. And because no tuned circuits are needed, the SB-
650 does not have to be bandswitched.

The SB-650 counts each of the receiver oscillator inputs,
Fig. 4, in an up/down counter controlled by an internal clock

HFO DISPLAY TUBES
— L’ Cﬁ ? ? Q ? Q
VFO l l

b s MULTIPLEXER [ DECODER/DRIVERS ]

!
i 2 l SEQUENCER ]

j* |
b ' [ BUFFER/STORAGE ]

UP/DOWN COUNTERS

ICLOCKHCLOCK DIVIDER]

FIG. 4—BLOCK DIAGRAM OF THE SB-650 digital frequency display. De-
vice needs three input frequencies to Indicate the frequency to which a
typical SSB recelver Is tuned.

through a sequencer and multiplexer. Timing signals derived
from the clock via the sequencer, select input signals in the
proper sequence, direct them to the up/down counter, and
tell the counter when to count up and down.

Updated calculations and display occur every 160 milli-
seconds or approximately six times per second. The sequencer
provides four 40 millisecond time periods; three for counting
the input signals and one for display updating and counter
reset, Fig. 5. During time period T, the hfo signal is directed
‘Macleish “A Frequency Counter for the Amateur Station”, OS7, October 1970. -
2Macleish, Pattison, Hejhall, “The Rec/Counter”, QST, May 1971.

3Patent applicd for.
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' 160 mS |
—_ 40 mS ’—— }
L. 1 b I T3 | Ta |
HFO \VFO BFOJ TRANSFER
COUNT UP &
COUNT DOWN 7

FIG. 5—THE SB-650 COUNTING SEQUENCE. The hfo slignal—higher
than the incoming slgnal—Is counted; then the vto and bfo frequencies
are subtracted so correct frequency is shown.

by the multiplexer to the count-up input of the up/down
counter which is given a count-up command. During T2 and
Ts, the vfo (called LMO in Heath SB-series equipment) and
bfo are respectively directed to the count-down input. At the
beginning of period T, the up/down counter contains the hfo
count accumulated during T,. Now the counter counts “back-
wards”, in effect subtracting from the stored hfo count. The
bfo signal is then subtracted during the next period. At the
end of T3, the up/down counter contains in binary form a
number equal to hfo-vfo-bfo, the receiver frequency. During
period Ty, this number is transferred to storage buffers, de-
coded to the equivalent decimal number, and displayed on
indicator tubes. After the number has transferred, the
up/down counter is automatically reset to zero, ready for the
next counting sequence.

The SB-650 digital frequency display was designed spe-
cifically for operation with Heath’s SB-line receivers and
transceivers, plus the HW-100 and 101 transceivers. These
units are dual conversion using subtractive mixing. The SB-
650 construction manual describes minor modifications to
provide the display with the three oscillator signals from each
receiver or transceiver?.

The SB-650 displays receiver frequencies on 80 through
10 meter amateur bands to 100 hertz. Its accuracy is specified
as within 100 hertz plus or minus one count or another 100
hertz. Calibration is achieved by setting the internal clock for
the correct frequency display after zero-beating the receiver
with WWYV at 15 MHz or CHU at 7.335 MHz. In most cases,
this zero-beat will be within 25 hertz. It depends on the oper-
ator’s ability to hear and detect true zero-beat. The plus or
minus one count error is inherent with any asynchronous

4The SB‘650-is available in kit form for $179.95. Additional information on the SB-650 can be

counter (where the signal source and the counter’s timing sig-
nals are not synchronized).

When transceiving, both transmit and receive fre-
quencies are the same in the SSB mode. However, in the CW
mode the bfo shifts about 1000 hertz during transmit. Since
the SB-650 counts the bfo, it will display the CW carrier fre-
quency during transmit.

The SB-650 has been designed for SSB and CW opera-
tion; a receiver operating in the AM mode does not require a
bfo, hence the frequency displayed would be higher than the
operating frequency . This can be better understood by look-
ing at the basics of SSB and AM demodulation.

An SSB signal as shown in Fig. 2 has no carrier. To ex-
tract the modulation (as an audio frequency), the receiver es-
sentially reinserts a carrier. This is done by mixing the bfo
and intermediate frequency (i.f.) in a product detector. The
output is audio. In other words, both bfo and nominal inter-
mediate frequencies are identical and any variations in the i.f.
are detected as audio components in the received signal.

In the AM mode, the bfo is not needed because the car-
rier (converted now to the intermediate frequency) is present.
An incoming AM signal is demodulated by detecting the am-
plitude variations with a diode. After filtering out the i.f. (car-
rier), only audio frequencies remain.

Recall the simple formula, F =hfo-vfo-bfo. The SB-650
performs this operation even if one of the inputs is missing
(equals zero). This, then, is what happens in AM operation.
With the bfo shut off, the SB-650 display would only show
hfo minus vfo. This is also equal to the operating frequency
plus the bfo frequency.

Heath Company does not provide instructions for other
makes of equipment, since it has no control over their de-
signs. Operation of the SB-650 with other receivers depends
on two criteria. First, the receiver must be subtractive-type
single or dual conversion where the received signal is sub-
tracted from either the hfo or vfo. Secondly, the loading of the
receiver’s oscillators by the SB-650 must not degrade its nor-
mal performance. Heath units are not degraded due to suf-
ficiently high oscillator signal levels.

Low-cost frequency counters and counting techniques
are now within reach of most amateurs. They can be applied
to receivers a number of ways depending on the desired accu-
racy and reliability. Technology is now offering the amateur
radio operator the long sought means of accurate frequency

obtained by writing Heath Company, Benton Harbor, Mich. 49022.

indication.

R-E

NO RASTER, NO HIGH VOLTAGE

I've got sound, but no raster, in a
Sony 5-303W TV. Dc voltages a little
high all over. All haywire on the horizon-
tal oscillator, and zero on base and emit-
ter of horizontal emitter-follower and
driver. No waveforms on scope on the last
two.—L.W. Memphis, TN

Zero voltage on the emitters of the
horizontal emitter-follower and driver
indicate no conduction in these transis-
tors. No waveforms here shows why—
the horizontal oscillator isn’t running.

You say you have about 8 volts on
both base and emitter of the oscillator
transistor, but read zero on the base of
the emitter-follower. This is very odd.
The base-emitter junction of the emit-
ter-follower is in the emitter return cir-
cuit of the oscillator—directly coupled to
it! So, you could have a break in the PC
board conductor between these points,
or an open 100-ohm resistor in sets us-
ing that part. Or the emitter-follower
transistor could have an open base-
emitter junction.

There is a very small winding on
the horizontal oscillator coil that goes to
ground, too. If this winding is open, or
has a bad ground connection, it stops
the feedback and kills the oscillator.
However, if the circuit is complete, you

B
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should read that 8 volts on the base of
the emitter follower. Normal resistance
reading from the emitter-follower base
to ground should be about 2.2 ohms,
through the transformer secondary
winding. Check for open capacitors, etc.
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THERE ARE SOME REALLY INTERESTING
circuits in the new sets many of which
indicate future trends. The major
manufacturers all have modular chas-
sis with 70 to 95% of their components
mounted on plug-in modules. The
now noticeable tmpact of con-
sumerism is moving TV instrument
design toward increased serviceability
and safety. The arrival of IC tech-
nology has resulted in a higher degree
of sophistication within the same
penny-pinching guide lines that have
dictated in the past. Let’s look at
some of the circuit features which
show the direction in which we’re
pointed, avoiding the host of auto-
matic and semi-automatic color con-
trols that have appeared in great pro-
fusion, as these will be the subject of
a scparate article.

Power supplies

Last year Motorola introduced an
electronic power supply that is syn-
chronized to run at the horizontal line
frequency 15,734 Hz* From listening
around we are led to understand that
this is a definite trend, and in the next
few years we will sce everyone grav-
itating to this type of supply. Trans-
former core material can be drastically
reduced because of the higher oper-
ating frequency, and careful design
will increase cfliciency since normally
wasted power can be conserved. Be-
cause the bulky power transformer has
disappearcd Motorola has been able
to put most of the supply on a single
module. In its place is a transformer
resembling a flyback in construction.
The switching type circuit includes
voltage regulation and overload pro-

“See New Color Circuits for 72, Radio-Electronics. Jan-
uary 1972

tection circuitry. Efficiency is vastly
improved in switching regulators be-
cause the active devices are encour-
aged to be cither on or off' where
power dissipation is at an absolute
minimum. Regulation is effected by
changing duty cycle rather than vary-
ing the wasteful dissipation in series
power resistors and transistors. Inter-
estingly, the circuit maintains power
line 1solation, those of us who have
ever forgotten to take the proper ser-
vicing precautions when working on a
hot chassis will well appreciate. Fig. |

RECTIFIER

+280V

is the block diagram of the supply
showing how the oscillator transformer
isolates the chassis from the power
line by the absence of chassis ground
connections in its primary circuit.
Sony’s thoughts along these lines
are different taking advantage of the
already nceded horizontal deflection—
high voltage system to generate the re-
ceiver's 18-, 27.5- and 170-volt sup-
plies. Windings on the flyback feed
rectifiers and filters to supply the set’s
de power. It’s not perpetual motion
though and an independent low-drain
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FiG. 1—ELECTRONIC POWER SUPPLY used by Motorola is presented here in block-diagram.form. It

operates at 15,734 Hz.
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Here's a preview of the latest circuits from the '73 color sets. There
are nine in all ranging from an electronic power supply to a new
kind of horizontal alignment adjustment to a special high-voltage
indicator

130 volt supply is nceded to get things
started. The horizontal oscillator itself
is powered from the same I8 volts it
helps to gencrate. The 130-volt supply
is used only to start the oscillator and
then is automatically disconnected.
Fig. 2 shows how it works. At turn-on
the charging current through RS555
and C531 supplies temporary power to
the oscillator to get it going. When
C531 is fully charged the 130-volt sup-
ply is effectively isolated from the os-
cillator and power is supplied by the
sell’ generated 18 volts through R536
and D510. The diode prevents the 18
volt supply bus from draining current
from the 130-volt line used for turn-
on. The resistor drops the horizontal
oscillator voltage down to 12 volts.
For troubleshooting the horizontal os-
cillator, horizontal deflection or high
voltage circuitry the oscillator supply
will have to come from some other
source like an external supply. One

PART OF
FLYBACK
TRANS

TO OTHER STAGES

|

TO SYNC
SPLITTER

convenient method for troubleshooting
is to make the temporary dotted con-
nections bridging a 3900-ohm S-watt
resistor around C531 connecting the
130-volt supply as the main power
source for the oscillator. This modi-
fication causes a loss of efficiency so
should be removed after the repair is
completed.

Push-to-adjust horizontal

This is a feature that is not a
trend setter because it doesn’t save the
manufacturer money, is not required
by law, nor can be expected to be
popular with the buyer, but certainly
makes the horizontal alignment adjust-
ments simple to do without the usual
assortment of clip leads. It also allows
a quick accurate centering of the hold
control. The importance of this adjust-
ment is overlooked by many. While
the control may have been haphaz-
ardly adjusted under strong signal

3.9K
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r
R536 : C531
|

os10  1O0uF [
L o N\

130v
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FIG. 2—HORIZONTAL DEFLECTION SYSTEM in Sony receiver is used to generate 18-, 27.5- and

170-volt supplies.

by STEVE LECKERTS

conditions, as the picture gets weaker
the nominally #120-Hz horizontal
pull-in range becomes severely nar-
rowed. This is because the reduced
signal to noise has the effect of reduc-
ing the loop gain of the AFPC loop
that reduces pull-in range. The second
reason for the importance of this ad-
justment is that even at high rf signal
levels the amplitude of impulse noise
that will knock the receiver out of
horizontal sync will depend on the
control setting. Fig. 3 depicts the opti-
mum and off-centered operating

PHASE DETECTOR
CHARACTERISTIC

OPERATING
POINT

/\ /

-

OPERATING
POINT

INTERFERENCE
MARGIN

REDUCED
NOISE MARGIN
ON ONE SIDE

a} IDEAL CENTERED b) OFF-CENTERED
ADJUSTMENT ADJUSTMENT

FIG. 3—REDUCED NOISE REJECTION s
caused by misadjustment of horizontal circuit.

points of the horizontal afpc phase de-
tector characteristic. When the oper-
ating point is off-centered a smaller
disturbance will cause the detector to
move past one end of the positive op-
erating slope of this characteristic
where loss of sync occurs. This simply
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means that a smaller disturbance will
send the mis-adjusted set annoyingly
out of sync. Fig. 4 is G-E's approach.
On their modular JA chassis used in
10-. 16- and 19-inch receivers they
have included a sync shorting switch

on the horizontal hold contro!l dis-
VIDEO +22V +135V
383
meg 10K
, 3w
38200 SYNC
<
0056 OUTPUT
)% SYNC
IMEG / SEP
b AAA— - |
22 <
180K
Lyl ] gy
== 220pF I
';J.- = -

SYNC SHORTING SWITCH
ON HORIZ. HOLD SHAFT

FIG. 4—SYNC DISABLE SWITCH is used by GE
in their modular JA chassis.
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SYNC SEP 18K

12 150pF
5 KES ’l‘
SYNC AMPL

TO HORIZ.
PHASE
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FIG. 5—ANOTHER SYNC DISABLE switch cir-
cuit. This one is used by Magnavox.

FROM
2ND VIDEO
AMPL

B-BOOST

BK T
R107 = =
FROM 40K
VERT 0SC —+———

CATHODE

abling the sync when the shaft is
pushed in. The control can then be
adjusted for a floating picture so that
its right and left edges are vertical and
are slipping by as slowly as possible.
This assures that the horizontal os-
cillator is close to a free running fre-
quency of 15,734 Hz giving the idcal
situation of Fig. 3. Magnavox uses the
center position on their service switch
as shown in Fig. 5 to short the plate
of the sync amplifier to ground.

Hold down circuits

Because of the recent X-ray scare
the department of Health, Education
and Welfare is issuing requirements
for public protection from radiation.
One of the requirements is that a non-
usable picture be produced if there is
a malfunction that causes excessive
high-voltage. On some RCA sets when
an over-voltage condition is sensed the
horizontal oscillator is pulled low in
frequency. The design is such that the
picture cannot be put back in sync by
any adjustment or misadjustment of
the customer or factory controls. This
circuit must be separate from the
high-voltage regulator since one of the
important things it must do is protect
against a malfunction in the rcgulator.
The circuit can be easily tested by
shorting two chassis test points. An-
other approach in used by RCA in
their CTC 63 shown in Fig. 6. The
high voltage is sensed by applying the
B-Boost to the voltage divider R109,
R110, R105, R107. R107 is factory ad-
justed and sealed. When the voltage is
excessive neon lamp DSIOl is fired
turning on the vertical blanking tran-
sistor. The picture is black which is
about as unwatchable as you can get.
It should be remembered when servic-
ing this chassis that a defect in the

+130V

V706
VIDEO
QUTPUT

TO
BRIGHTNESS
CONTROL

Q703
VERTICAL
BLANKER

FIG. 6—HIGH-VOLTAGE PROTECTION CIRCUIT is used by RCA in their CTC-63 chassis. If high-volt-

age becomes excessive, the picture blacks out.
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protection circuit or high-voltage cir-
cuits have to be considered as possible
causes of loss of video. The neon
lamp will be lit if the protection cir-
cuit is blanking the picture. Philco’s
protection system monitors the typi-
cally 26,500-volt kinescope anode sup-
ply. If the voltage goes above 30,000
volts the guard circuit disables the
horizontal oscillator. The receiver is
shut down and remains inoperative
until repaired.

Uhf varactor tuners

In reaction to the FCC’s tuner
parity requirements the manufacturers
have been busy developing both de-
tented and varactor tuned uhf front
ends to make uhf tuning as easy as
vhf. The varactor tuners presently

@ SERY

WIS )

NEON LAMP below blue screen control glows
when G-E chassis high voltage operates.

seem to be showing up in remote con-
trol equipped sets since they can be
preset to a fixed number of channels.
The reverse voltage on a series of va-
ractor diodes electronically determines
their capacitance controlling the tun-
ing. The mechanically stable diodes
take the place of the rotating tuning
gang eliminating mechanical wear.
Motorola uses a 13-position switch on
their uhf wheel allowing remote selec-
tion of the same number of channels.
Each position contacts a pre-set
30,000-ohm potentiometer by slip
rings to tune the varactors to the cho-
sen channel. Four varactor diodes are
used in this tuner’s resonant lines.
RCA has a similar 8-channel system
while Dumont, Emerson and Admiral
use 6-channel selection. The last three
tuners appear to be identical. Varactor
tuners open up many possibilities such
as automatic search modes now avail-
able on some similarly tuned FM re-
ceivers. There are such possibilities as
digital indicating systems to display
channel numbers on the TV screen or
digital display, with the selection of
the display generated by the same dc
voltage or potentiometer that does the
varactor tuning. Although frequency
dial-in as presently available on 2 or 3
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FIG, 7—(top) SCR DEFLECTION circuit is used
by RCA.
FIG. B—({above) PROGRAMMABLE unijunction
is used in G-E’s vertical oscillator. ALL SOLID
STATE PHILCG CHASSIS (right) has 14 plug-in
modules.

FM tuners is not practical because no-
body wants to remember TV picture
carrier frequencies, a channel number
dial-in system is probably being
worked on now.

SCR deflection

RCA is the sponsor of this unique
system first introduced in 1968 which
now appears in some Heath and
Philco sets. A number of changes have
been made this year. The high voltage
quadrupler has been replaced with a
tripler with the pulse amplitude from
the flyback raised from 7.5 to about 9
kilovolts. Along with other set manu-
facturers using high-voltage multi-

pliers, the use of flame-retardent in-
sulation as well as the elimination of
radiation because of the lower voltage,
allows the high voltage cage to be
eliminated on some models. In Fig. 7,
input reactor T401 is now wound as

an autotransformer. If C404 becomes
leaky; SCR101, the trace SCR will be
turned on. Grounding the anode of
this SCR is recommended procedure
for killing both the high voltage and
deflection. Since leakage through C404
turns on the SCR grounding the an-
ode, it will have the same effect. Pre-
viously a variable inductor in series
with the yoke was used for scan width
adjustment. Width is now changed by
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selecting flyback primary taps. To re-
duce voltages across the SCR's the
yoke impedance in the CTC48 chassis
has been lowered to 325 microhenries.
This lowered impedance means the
yoke must be driven from a corre-
spondingly lower impedance. Paral-
leled capacitors C120 and CI21 are
now used to this end.

High-voltage indicator

While we are talking about de-
flection systems it should be men-
tioned that arcing the high voltage to
test for its presence is a dangerous
technique. Although the set makers
have taken prudent caution for relia-
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bility of their circuitry, it is possible to
cause device damage by this practice.
To provide a good servicing aid and
to discourage this arcing test GE in
their transistor deflection MA 25 inch
chassis has mounted a neon lamp in
the high voltage compartment visible
from the rear. The lamp glows when
high voltage is present. a good basic

Vertical oscillator

An unusual configuration is used
in the vertical oscillator of the GE
MA modular chassis. The two transis-
tors Q700 and Q70! in Fig. 8 are con-
nected analagously to the internal con-
struction of a PUT or programable
unijunction transistor. When the re-
ceiver is first turned on C709 is un-

VIDEOMATIC MODULE
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+PY ——— AN e e e — — ‘ 47uF
|
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l I vibeomatic +18V -

| | INDICATOR 68052

[ | LAamP 6.8K

oitinat 12092 i

+250V 3 BLANKER
CONTRAST 25K =

FIG. 9—VIDEOMATIC SYSTEM used by Magnavox controls automatic changes In brightness, con-

trast, and chroma level.

TEN PLUG-IN MODULES contain 66% of the to-
tal electronics components in this new color
chassis from General Electric.

and effective idea. On this same chas-
sis protection for the high voltage
regulator is provided by using an SCR
to open a circuit breaker in the secon-
dary of the power transformer when
the regulator is overloaded. The SCR
gating circuit is designed so that occa-
sional high voltage arcs will not trig-
ger it. Sustained arcs however will
open the breaker.

charged and both transistors are non-
conductive. C709 charges with a time
constant determined by its value and
the combined resistance of R712 and
the vertical hold control. C712 has a
negligible effect on the charging time
since it is 22 times smaller than C709.
When the emitter of Q701 reaches the
voltage on its base plus the base-to-
emitter junction voltage the device
starts to conduct, and because of its
regenerative connection to Q700 the
t