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vazzie your friends with lightworks.

"

@
@

’ S -
Sound n’ Color Translators Strobe Lites
The now dimension to music pleasure, The electronics you need to create audio- High-intensity bursts of white light from Xenon
EICO All Electronic Solid-State Audio-Color stimulated light displays to your own tube flash in cadence with each beat of audio.
Organs transform sound waves into moving imagination. Actuates: Light Display Units, From $24.95 kit, $39.95 wired.
synchronized color images. Connect easily Strobe Lites, any lamp configuration (Xmas
to speaker leads of hi-fi or radio, From $29.95. Irees, patio lights, etc.). From $24.95 kit,
$39.95 wired.

Build the Stereo Kits praised by experts.

All amplifier power ratings according to JHF standards. Cortina® designed and manufactured in U.S.A. and guaranteed by EICO.

Lm s NAAANA R

'}”i""‘"‘li"""'”kr‘ o e my o owmop . o et~ 70 ’
T - e s =y, T2
70-Watt AM/FM Stereo Receiver including 150-Watt Silicon Solid-State Stereo FM Stereo Tuner including cabinet.
cabinet. Cortina 3770, $189.95 kit, Amplifier, including cabinet. For the audio Cortina 3200, $99.95 kit, $139.95 wired.
$279.95 wired. perfectionist. Cortina 3150, $149.95 kit, S
70-Watt FM Stereo Receiver including $225 wired.
cabinet. Cortina 3570, $169.95 kit, 70-Watt Silicon Solid-State Stereo
$259.95 wired. Amplifier, including cabinet, Cortina 3070,

$99.95 kit, $139.95 wired,

¥ / Build for fun and use with
<> / Eicocraft jiffy project kits.

The newest excitement in kits. fmﬂﬂﬂlﬂ (lo band) $7.95; EC-2800 Aircraft

100% solid-state and professional. ! " - Converter $7.95; EC-2900 Police & Fire

Expandable, interconnectable. Excellent M Converter (hi band) $7.95; EC-3100

as introductions to electronics, 2-Station Intercom (with cases) $10.95:

No technical experience needed. EC-3200 "Do-it-Yourself" PC Etching

Finest parts, pre-drilled etched printed Kit $4.95; EC-2300 Audio Preamplifier

circuit boards, Step-by-step instructions. $8.95; EC-2400 Bullhorn $8.95;
36 kits to select from, $2.50 to $9.95, EC-2500 Fuzzbox $8.95.

£C-1100 ) Just released: EC-2600 ""Super Snoop’’

FM WIRELESS MIKE $9.95 $8.95; EC-2700 Police & Fire Converter

" = EC-1900 TREASURE FINDER $9.95

Shape up your own car/boat with EICO Engine Analyzer

For all 6V/12v systems; 4, 6, 8-cyl. engines. Completely tests your total ignition/electrical

Now you can keep your car or boat engine system. Complete with comprehensive Tune-u
In tip-top shape with this solid-state, portable, Trouble-shooting Manual. EICO 888, $49.95 kit, -
self-powered universal engine analyzer, $69.95 wired. e

The first and only solid-state test equipment guaranteed for 5 years.

Only EICO brings you laboratory precision and long life at lowest cost.

B

EICO 240 Solid-State EICO 379 Solid-State EICO 242 Solid-State EICO 150 Solid-State EICO 330 Solid-State
FET-TVOM Sine/Square Wave Generator Deluxe FET-TYOM Signal Tracer RF Signal Generator
$59.95 kit; $79.95 wired $69.95 kit, $94.50 wired $69.95 kit, $94.50 wired $49.95 kit, $69.95 wired $59.95 kit, $84.50 wired

You save up to 50% with EICO Kits. Since 1945, Best Buys in Electronics. Over 3 Million EICO Instruments Now in Use,
t0.00000.00..........O

.....0.0..0.00.0.....O....0..............O......................................................i

Send me FREE catalog describing the
FREE 1969 CATALOG wi'EICO line of 200 best buys, and name

of nearest dealer, [ —_—

Name i
{__‘_ r— @ EICO Electronic Instrument Co., Inc.
m 283 Malta Street, Brooklyn. N.Y. 11207 Adess  ——
CLl pvailable In Canada
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COLUMBIA STEREO TAPE CLUB now offers you
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Feelin’ Al Right - ¢ MORE
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# ’ Spinning Wheel
COLUMBIA] 9 MORE

reel, start your recorder, and watch it
thread itself! Unique Scotch® process
automatically threads up tape of any
thickness, releases freely on rewind.

-REEL

if you join now, and agree to buy five
additional tapes during the coming two
years from the hundreds to be offered
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JUST LOOK AT THE FABULOUS SELEC-
TION of best-sellers the Columbia Stereo
Tape Club is now offering new members!
The greatest stars...the biggest hits...
and all available in the incomparable
stereo fidelity of 4-track reel-to-reel tape!
To introduce you to the Club, you may
select any 5 of the stereo tapes shown
here, and we'll send them to you for only
one dollar each! That's right...5 STEREQ
TAPES for only $5.00, and all you need to
do is agree to purchase as few as five
more.tapes during the coming two years.

AS A MEMBER you will receive, every four
weeks, a copy of the Club’s entertaining
and informative music magazine. Each
issue describes the regular selections for
each musical interest... hits from every
flie,;dI of music, from scores of different
labels.

If you do not want a tape in any month
—Just tell us so by returning the selection
card by the date specified ... or you may
use the card to order any of the other
tapes offered. If you want only the reg-
ular selection for your musical interest,
You need do nothing — it will be shipped
to you automatically. And from time to
time, the Ciub will offer some special
tapes which you may reject by returning

© 1970 CBS Direct Marketing Services

JANUARY 1970

< Circle 16 on reader service card

ROY CLARK
YESTERDAY, WHEN
1| WAS YOUNG

183137 179952

ARETHA FRANKLIN

4

183178

= PLUS -,
The Days
of Sand
and Shoveis

the special dated form provided...or ac-
cept by doing nothing.
YOUR OWN CHARGE ACCOUNT! Upon
enrollment, we will open a charge account
in your name. You pay for your tapes
only after you've received them. They will
be mailed and billed to you at the regular
Ciub price of $7.98 (occasional Original
Cast recordings somewhat higher), plus
a mailing and handling charge.
FANTASTIC BONUS PLAN! Once you’'ve
completed your enroliment agreement,
for every tape you purchase you will be
entitled to an additional stereo tape of
your choice for only $2.00...0r you may
choose one FREE tape for every two
tapes you buy.
SEND NO MONEY NOW! Just fill in and
mail the coupon today!

Note: All tapes offered by the

Club must be played back on 4-track
reel-to-reel stereo equipment.

APO, FPO addressees: write for special offer

COLUMBIA STEREO

TAPE CLUB
Terre Haute, Indiana 47803

177477

183103

THE BEST

OF
6 e CARNEGIE
TERRY BAXTER HALL

and His Orchestra
(TWIN-PACK)

[ v o)

176792

176891

[§
182378

SEND NO MONEY — JUST MAIL COUPON

COLUMBIA STEREO TAPE CLUB, Terre Havte, Indiana 47808

Please enroll me as a member of the Club. I've indicated
below the 5 tapes I wish to receive for only $1.00 each,
plus postage and handling. Include the self-threading
takeup reel FREE.

SEND ME THESE 5 TAPES (fill in numbers)

L l I l l

My main musical interest is (check one):

[0 CLASSICAL [0 POPULAR

I agree to purchase five selections during the coming
two years, under the terms outlined in this advertise-
ment . . . and I may cancel membership at any time
thereafter. If I continue, for every tape I purchase I
will get an additional stereo tape of my choice for only

$2.00 . . . or I may choose a FREE tape for every two l
Name. .. ., 06090 05 o010 b 0:00 00 0B0o 00 06 6 ol = o lo l
(Please print) First Name Initial Last Name l
Address D S T {
Cily...,....».....m.,a_;u.e;.xg.~.,,............‘....,.. %
Stu'e....,.g.....as.........,.f....Zip...........-- |
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LOOKING AHEAD
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RADIO-ELECTRONICS

January 1970

TV X-RAYS—HOW THEY STOP THEM

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR

The top-priority crash programs initiated by all color TV
receiver manufacturers to eliminate any possibility of X-ray
leakage are already having their effect on current products, an
industry-wide survey shows.

The new federal X-ray standards for color sets provide for
a gradual tightening of the formerly voluntary radiation limits.
Phase 1 of the new regulations gives force of law as of Jan. 1,
1970—to the limit of 0.5 milliroentgen (mR) per hour at any
point 5 cm from the surface of the receiver, but adds the condi-
tions that measurements must be made with a line voltage of
130 and all user controls set to produce maximum radiation.
Phase 2. in effect June 1, 1970 stipulates that the 0.5-mR limit
must be observed with all service controls set to produce maxi-
mum radiation. Phase 3, as of June 1, 1971, maintains the 0.5-
mR limit, but adds simulated failure of components to produce
maximum radiation.

We asked all major color TV receiver manufacturers what
they were doing to hold down radiation, and most responses
made it clear that they feel that they already meet the Phase 2
requirements and hope to be observing the Phase 3 conditions
long before the deadline.

Andrea—At press time was conducting trial-run tests of a
new color chassis with an Andrea-developed hold-down circuit
designed to assure that high-voltage failure does not result in
radiation beyond acceptable limits. Upon successful completion
of the test. Andrea will incorporate this safety device in all mod-
els as quickly as possible.

Emerson—Declines to list specific steps taken but says its
sets never have exceeded specified X-ray limits and that the
company is making whatever improvements are required to be
certain that excessive radiation is impossible.

General Electric—GE’s long-term anti-X-ray programs in-
clude: (1) Pioneering design of color sets operating at lower
voltages and using fewer components capable of producing
radiation. (2) Improved high-voltage rectifier and shunt-regu-
lator tubes having rigid X-ray controls and published specifica-
tions. (3) Introduction of improved high-voltage hold-down cir-
cuits using redundant components to further insure reliability.
(4) Advanced shielding techmiques. (5) A reduced range of
high-voltage adjustment. (6) A series of instructional courses to
teach service technicians proper procedures and practices.

Among GE’s improved design and manufacturing tech-

All chassis redesign efforts are directed to-
ward the three potential radiation-producing com-
ponents—the picture tube, the high-voltage rectifier
and the shunt regulator. The former should soon
cease to pose a problem, since all domestic picture
tube manufacturers are now phasing into their pro-
duct a new glass formulation containing strontium
and providing five times more radiation absorption
than the former formula which contained barium

COLOR
TV
1970

niques: (1) Thicker, higher-lead-content regulator
and rectifier tube envelopes. (2) Thicker or im-
proved anode and shield designs. (3) Unique basing
arrangements on new tubes to eliminate use of
older types as replacements. (4) Close supervision
of suppliers’ products. (5) Special cleaning pro-
cesses for component parts. (6) Improved high-
voltage aging. (7) Improved internal quality control
and test procedures. (8) New automatic radiation

as the X-ray blocking element. =
While manufacturers chose to stress different aspects of
their anti-radiation programs, the following summary of replies
to our survey gives a good representation of the progress made
in the indusiry-wide war against X-ray leakage:.
Admiral—Sets are designed to operate considerably below
the recommended 0.5-mR limit. Receivers are checked for radia-
tion during production and after leaving the production line.
The designs and sets are also monitored by outside agencies, in-
cluding Illinois Institute of Technology Research Institute and
Nuclear-Chicago, whose reports confirm that the sets operate
well within the limits under high line voltage conditions.
Service dealers and technicians have been instructed to as-
certain that all shielding is in place, and they automatically
check high voltage with a special meter on every service call.

= test which accommodates larger samples, employing
circuitry developed by the Department of Health, Education and
Welfare. Sets have been designed not to exceed the 0.5-mR
level even under most conditions of misadjustment.
Magnavox— Has recently added a new type of hold-down
circuit which causes high voltage to decrease rather than increase
if the shunt regulator fails. Example: In a typical set operating
at 130 volts line and with all controls misadjusted to give maxi-
mum high voltage, the voltage will be 27 kV. With the shunt
regulator pulled out, the voltage drops to about 22.5 kV. Im-
proved shielding is tested with special shunt regulators radiating
as high as 300 mR and rectifier tubes at 80 mR (Magnavox's
normal limits are 2 mR for both)—yet no radiation is detectable
outside the high-voltage cage.
(continued on page 4)

Zenith high-voltage limiter uses power tetrode to sample B-boost and flyback pulse and load
the damper circuit to reflect a constant load on the horizontal sweep. VDR improves regula-

tion with changes in load. G-E circuit (right) is similar to do-it-yourself circuit on page 68.
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LOOKING AHEAD

#entinued from page 2)

Other Magnavox precautions: (1) Radiation is continuously
measured on finished products coming off the production line
both in normal operation and at 130 volts line with shunt-regula-
tor circuit defeated, and at varying picture tube beam currents.
(2) CRT X-ray measurements are made both before and after
continuous life testing. (3) Suppliers must submit products for
systematic and in-depth radiation studies by the company’s En-
gineering Section. (For example, Magnavox will accept no high-
voltage rectifier or shunt-regulator tubes unless the glass con-
tains 49% lead.) This program has resulted in the rejection of
several foreign and domestic components which did not mect the
company’s standards. (4) Service technician warnings against
removal of shielding and on voltage adjustment are posted with-
in each receiver, as are additional notices advising of radiation
precautions to protect the technician.

In its production facilities, all color TV workers wear film
badges to determine their exposure to radiation. The observed
readings have been only slightly above the normal exposure from
natural background sources. Lead shielding has been added to
all test fixtures which could possibly radiate.

Motorola—Was the first domestic set manufacturer to use
a solid-state high-voltage rectifier in color sets, eliminating the
possibility of radiation from this component. The solid-state
rectifier is now being phased into the entire line as rapidly as
possible. Other safeguards: (1) Several years ago, Motorola
eliminated the shunt regulator from its sets. (2) A new radiation-
reducing high-voltage rectifier is being used in tube-chassis sets.
(3) Shiclding has been redesigned and its use increased. (4)
High-voltage control has been made virtually inaccessible to the
service technician, so that adjustment beyond design limits is
unlikely without removing part of the chassis. (5) Prominent
labeling, adjacent to the high-voltage control and on the high-
voltage cage, warns technicians against misadjustment and
against servicing the set without shielding in place.

Design and verification: Receivers are designed to radiate
considerably under the 0.5-mR standard. New designs are tested
and verified by an outside radiology consultant. The company’s
Safety Engineering Group tests for radiation all receivers from
engincering pilot runs, production pilot runs and from initial
production, as they come off the line and in extensive life tests.

For the protection of production personnel, all component
test positions are shielded where necessary and all positions
monitored for radiation regularly. X-ray detection badges are
used by employes in all areas where high voltage is present. As

31JS6-A FLYBACK
HORIZ OUTPUT P aag
47
34CD3
320pF * DAMPER
ol . .
9t A fairly common Ccir-
: 3.3K cuit has VDR in feed-
== Bil' BOOST back loop to grid cir-
330pFl 2I10MEG SOURCE cuit to hold sweep—
T % > and thus the HV—
; HORIZ YOKE constant under vary-
B+ ing load conditions.

part of its technician information program, radiation precau-
tions are covered by Motorola regional service technicians and
technical representatives who instruct some 17,000 technicians
per year.

Packard Bell—Expects to comply with the Phase 3 stan-
dard at least a year before it goes into effect. Modifications
already made in the 1970 line: (1) Fail-safe component-failure
protection. (2) Limiting of high-voltage control to a narrow
range, making it impossible to exceed standards. (3) Rede-
signed and improved shielding. Very specific instructions have
been sent to service personnel. Factory-owned service branches
send technicians out to recheck sets when customers call in with
concern about X-rays. A rigorous factory quality-control pro-
gram has been instituted.

Philco-Ford—Has established a Safety Committee, whose
duties include X-radiation policy. For the last two years, Philco’s
sets have not included shunt regulators. Prototypes, engineering
samples and pilot production sets get rigid tests before produc-
tion okay is given.

During assembly, all shields are put in place before any
power is turned on. Quality Control Department makes certain
that safety precautions are observed before power is applied.
Under power, the receiver is adjusted to the correct high voltage
and is subject to continuous monitoring. After the picture tube
has been converged and before the back is put on, the set is
checked again, the voltage readjusted if necessary, and sealed
with tape. The high-voltage cage is labeled with the precise
setting to guide the technician. A percentage of sets are removed
from the storage warchouse and put through a complete quality
audit, including X-ray check. The company publishes instruc-
tions and guidelines for technicians and informs them of any
new developments relating to previous models.

RCA—Chassis developments: (1) High-lead-content bulbs
are used for the high-voltage rectifier tube. (2) A special shield
is used in the rectifier socket. (3) The rectifier enclosure is made
of cold-rolled steel. (4) A taller shunt-regulator shield is used.
(5) All unnecessary holes are eliminated in the rectifier and
regulator compartments. (6) A hold-down circuit is used to
control the high-voltage levels should the regulator fail. (7)
Solid-state high-voltage regulators and rectifiers are used in some
sets. (8) A precision resistor divider is used to climinate any
chance of misadjustment during servicing. (9) The solid-state
chassis has a limited voltage-adjustment range as well as a line-
regulated B+ system which prevents high voltage from rising
with line-voltage increases.

Production and quality control: Before a receiver is shipped
it is subjected to several production-line radiation checks. The
high voltage is the first and last item checked. The hoid-down
circuits are checked during chassis alignment to assure proper
operation. Two percent of the production is given an exhaustive
check under high line-voltage conditions and various brightness
settings. If any sets are found exceeding 30% of the 0.5-mR
limit, a hold is put on all sets of that type until the reason has
been found and corrected.

Servicing: RCA supplies information about high voltage
and X-radiation in every set’s service manual. It attaches warn-
ing labels to every set in conspicuous locations. It condu.cts
training sessions and workshops for service personnel in which
good servicing techniques regarding radiation are stressed..

Sylvania—Current chassis: (1) Careful shielding of the high-
voltage rectifier and shunt-regulator tubes with extra-thick metq]
and by the mounting position. A hinged lid minimizes the posst-
bility of X-ray exposure during servicing. (2) X-ray-absorbing
glass is used in the high-voltage rectifier, shunt regulator and
picture tube. (3) Hold-down circuits prevent high voltage from

(continued on page 12)
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from
Technician to -

ANGINEER

Advance beyond the technician level

Become an electronics engineer

In the Grantham eclectronics engineering program, you can
carn the Degree of Associate in Science in Electronics
Engineering (the ASEE) mostly by home study — and can
continue in resident classes to carn your BSEE. In this
program you can acquire an extensive knowledge of cngi-
neering, for greater prestige and better pay.

In America’s race to the moon and outer space, siore
and more engincers are needed. By becoming an clec-
tronics engineer, you can move into the forefront of tech-
nology and engineering, and be an important part of this
exciting age. You can help make things happen and be
properly rewarded for doing so.

The demand for engineers continucs to increase; elec-
tronics engincers are needed in the space program and in
many other military and domestic projects. In a recent
survey conducted by the Engineering Manpower Commis-
sion of the Engincers Joint Council, it was found that
engineering employment in the electrical and electronics
industries is expected to increase by 40% in ten years, The
need for engineers is increasing faster than the population
as a whole. The survey report indicates that in the next
decade, employers expect to nced almost rwice as many
new engineering graduates as arc likely to be available.

“If you have the desire to be an engineer, the determina-
tion to stick to your objective, and a reasonably good
aptitude for mathematics and technology, the Grantham
educational program can produce the wanted results for
you. But make no mistake about it, to become an elec-
tronics engineer requires work. You must be willing to do
that work; otherwise you can never reach your objective,
regardless of what course of instruction you may choose.

Grantham School of Engineering

Specializing in Electronics since 1951
TED
A Se,

2 %. 1505 N. Western Ave.
' Hollywood, Calif. 90027

Teleplione:
(213) 469-7878

JANUARY

1970

Grantham School of Eingineering

bas conferred on

Jobn Doe

the degree of

Hssociate in Scicnee in Glectronics Gngineering

toith all the tights and privileges theceunto appestaiming. In witness thereof this diplama
duly signed hay been issued bp the Behool Adminisiration upen recommenbdation of the

tacultp at the sehoot on xm’;_%‘ bav of LM’!‘_ 1968 _

Bean

The Grantham home study program in clectronics engi-
neering consists of five “correspondence semesters” made
up of a total of 370 lessons, followed by a two-week period
of review and examination at the School. The prerequisite
for enrollment in this program is high school graduation
(or equivalent) and at Jeast onc year of experience as an
electronics technician,

This accredited ASEE Degrec program covers a review
of basic clectronic circuits and systems, applied engineer-
ing mathematics (including algebra, trigonometry, and
caleulus), classical and modern physics, technical writing,
computer systems, electrical netwocks, and scmiconductor
circuit analysis and design. The ASEE Degree is awarded
upon satisfactory completion of the 370 correspondence
lessons and the final two-week residency at the School.

The Grantham educational program in electronics
places heavy stress on fundamental concepts of logic and
mathematics rather than on superficial manipulative
skills. Since these fundamental ideas are largely unfamil-
lar to many eclectronics technicians, it is necessary to de-
velop them in a systematic manner,

Accreditation and G.I. Bill Approval

Grantham School of Engineering is accredited by the
Accrediting Commission of the National Home Study
Council, is approved under the G.L. Bill, and is author-
ized under the laws of the Statc of California to grant
academic degrees,

Grantham School of Engineering &1 70

1505 N. Western Ave., Hollywood, Calif. 90027

Please mail your free Bulletin, which explains how the
Grantham educational program can prepare me for my
Associate in Science Degree in Electronics Engineering.

Name Age
Address
City State Zip
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New&Timely

LOW-COST CASSETTE COLOR VIR

A cassette-cartridge

vtr
playback machine (photo)
costing only $350 when mar-
keted late this year has been
introduced by Sony Corp. A
$100 add-on adapter will ena-
ble black-and-white or color
programs to be recorded and
played back from $20, 90-
minute video casscttes.
Resolution of the machine
is reportedly 300 lines for b-w
and 250 lines for color. The
% -inch tape runs at just over
3 ips.
Panasonic

has also an-

nounced a cassette-type vtr
with color capabilities to be on
sale by 1972. High-speed du-
plication techniques will pro-
vide mass-produced pre-re-
corded tapes for entertainment
and {raining.

Also shown by Panasonic
is a reel-type vtr that uses
regular Y2-inch tape instead of
l-inch tape for recording
color. Amn automatic phase
control circuit stabilizes color
images by automatically com-
pensating for phase and fre-
quency shifts.

e |

COMMISSION SAYS TV
SETS CAUSE FIRES

WASHINGTON—The Na-
tional Commission on Prod-
uct Safety recently reported
that some 10,000 fires are
started each year by TV sets,
even when they may be
turned off.

Although not spelled out
in commission reports, the
usual cause for such fires are
voltage surges that may short
out bypass capacitors across
the ac line. Manufacturers
have been recommending in
service notes that technicians
increase the voltage ratings of
these capacitors. Similar ca-
pacitor failures in other ap-
pliances have caused the same
problem.

The commission’s esti-
mate was based on a spot
check of fires caused by TV
sets around the country, in-
cluding an estimated 361 in
New York City in 1968.

Blame for a number of
the fires was placed on insu-
lation failure in the high-
voltage section of color sets,
where temperatures up to
150° and 235,000-volt poten-
tials can be hazardous.

AUDIO-VIDEO
DIPLEXING FOR
SATELLITE TV

TORONTO—A technique
for diplexing the audio and

video portions of TV programs
for transmission over a single

satellite channel was revealed
at the International Electronics
Conference here in October.

The technique was devel-
oped by the Northern Elec-
tric Laboratories in Ottawa
as a means of reducing costs
and the complexity of trans-
mitting video and audio TV
signals separately. Audio is
usually routed on separate ra-
dio channels or land lines,
while the video is transmitted
by microwave. The company
is anticipating use of satel-
lites to reach remote areas in
Canada.

Audio is sampled by an
encoder and converted to a
delta-modulated pulse train at
16 times the horizontal line
frequency (15, 750 Hz.). The

coded signal is compressed
and gated into the normal

(continued on page 12)
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JANUARY

B,

Castle, the pioneer of television tuner overhauling,
solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models.

(1960, or later)

VHF or UHF tuner $9.95
UHF-VHF combination (one piece chassis) $9.95
TRANSISTOR tuner $9.95
COLOR tuner $9.95

(Guaranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

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

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

And remember—for over a decade Castle has been the leader
in this specialized field , , . your assurance of the best in
TV tuner overhauling.
Remove all accessories . .
® CUSTOM REPLACEMENTS

Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-
change. (Replacements are new or rebuilt.)

. or dismantling charge will apply.

offers the following services to

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications,

STOCK SHAFT IF. OUTPUT

No. HEATERS Min.*  Max.*  Snd. Pic. PRICE
CR6P  Parallel 6.3v  13%” 3” 4125 4575 895
CR7S  Series 600mA 13” 37 41.25 4575 950
CR9S  Series 450mA 134”7 37 4125 4575 950
CRBXL Parallel 6.3v  2%5” 12”7 4125 4575 1045
CRTXL Series 600mA 2% 127 4125 4575 11.00
CRIXL Series 450mA  2%” 127 4125 4575 11.00

*Selector shaft length measured from tuner front apron
to extreme tip of shaft.

These Castle replacement tuners are all equipped with memory fine fun-
ing, UHF position with plug input for UHF tuner, rear shaft extension and
switch for remote control motor drive . . . they come complete with hard-
ware and component kit to adapt for use in thousands of popular TV
receivers,

Order universal replacements out of Main Plant (Chicago)
only,

CASTLE TV TUNER SERVICE, INC.

MAIN PLANT: 5715 N. Western Ave., Chicago, lllinois 60645
EAST: 41-96 Vernon Blvd., Long Island City, N.Y. 11101

Circle 9 on reader service card

1970
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Learning
electronics
at home

is faster,
easier, more

GET A FASTER START IN THE
COURSE YOU CHOOSE WITH NRI'S
REMARKABLE ACHIEVEMENT KIT

When you enroll with NRI we deliver to your door
everything you need to make a significant start
in the Electronics field of your choice. This re-
markable, new starter kit is worth many times
the small down payment required to start your
training. And it is only the start. .. only the first
example of NRI’s unique ability to apply 50 years
of home-study experience to the challenges of
this Electronics Age. Start your training this
exciting, rewarding way. No other school has any-
thing like it. What do you get? The NRI Achieve-
ment Kit includes: your first set of easy-to-un-
derstand ‘‘bite-size’’ texts; a rich, vinyl desk
folder to hold your training material in orderly
fashion; the valuable NRI Radio-TV Electronics
Dictionary; important reference texts; classroom
tools like pencils, a ball-point pen, an engineer’s
ruler; special printed sheets for your lesson an-
swers—even a supply of pre-addressed envelopes
and your first postage stamp.

interesting with new achievement kit

Only NRI offers you this pioneering method of
3 Dimensional’’ home-study training in Elec-
tronics, TV-Radio. .. a remarkable teaching idea
unlike anything you have ever encountered.
Founded more than half a century ago—in the
days of wireless—NRI pioneered the ‘‘learn-by-
doing’’ method of home-study. Today, NRI is the
oldest, largest home-study Electronics school.
The NRI staff of more than 150 dedicated people
has made course material entertaining and easy
to grasp. NRI has simplified, organized and
dramatized subject matter so that any ambitious
man — regardless of his education—can effec-
tively learn the Electronics course of his choice.

DISCOVER THE EXCITEMENT
OF NRI TRAINING

Whatever your reason for wanting knowledge of
Electronics, you'll find the NRI 3 Dimensional’’
method makes learning exciting, fast. You build,
test, experiment, explore. Investigate NRI train-
ing plans, find out about the NRI Achievement
Kit. Fill in and mail the postage-free card. No
salesman will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D. C. 20016

8
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ELECTRONICS COMES ALIVE
AS YOU LEARN BY DOING WITH
CUSTOM TRAINING EQUIPMENT

Nothing is as effective as learning by doing.
That's why NRI puts so much emphasis on
equipment, and why NRI invites comparison with
equipment offered by any other school, at any
price. NRI pioneered and perfected the use of
special training kits to aid learning at home. You
get your hands on actual parts like resistors,
capacitors, tubes, condensers, wire, transistors
and diodes. You build, experiment, explore, dis-
cover. You start right out building your own pro-
fessional vacuum tube voltmeter with which you
learn to measure voltage and current. You learn
how to mount and solder parts, how to read sche-
matic diagrams. Then, you progress to other ex-
perimental equipment until you ultimately build
a TV set, an actual transmitter or a functioning
computer unit (depending on the course you se-
lect). It’s the practical, easy way to learn at
home —the priceless ‘‘third dimension’ in NRI’s
exclusive Electronic TV-Radio training method.

JANUARY 1970

SIMPLIFIED, WELL-ILLUSTRATED
"BITE-SIZE" LESSON TEXTS
PROGRAM YOUR TRAINING

Lesson texts are a necessary part of training, but
only a part. NRI's ‘‘bite-size’’ texts are as simpli-
fied, direct and well-illustrated as half a century
of teaching experience can make them. The
amount of material in each text, the length and
design, is precisely right for home-study. NRI
texts are programmed with NRI training kits to
make things you read come alive. As you learn,
you'll experience all the excitement of original
discovery. Texts and equipment vary with the
course. Choose from major training programs in
TV-Radio Servicing, Industrial Electronics and
Complete Communications.
Or select one of seven spe-
cial courses to meet spe-
cific needs. Check the
courses of most interest to
you on the postage-free
card and mail it today for
your free catalog.

Available Under
NEW
Gl BILL

If you served since
January 31, 1955, or
are in service, check Gi
linein postage-free card.

custom training kits “hite-size”texts

11
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Here's A Little Item
That Will Get You Out

Of Many A Tight Spot

HANDLE ONLY 334” LONG—
18 Degreec Working Are.

Stainless steel Midget Ratchet handle, 17 Drivers, 3%” extension,
two slotted and two Phillips bits, 12 hexagonal bits from 0.050 to
5/16”, one square adapter for %" wrench sockets—all in pocket-

sized vinyl case.

Kit #4320
complete $10.00

You may purchase from your local
Supply-House or direct from

THE CHAPMAN MANUFACTURING CO.

Manufacturers of Midget Ratchet Offset
Screwdrivers for over 25 years.

10 Saw Mill Road, Durham, Conn. 06422

Circle 10 on reader service card

EIGHT

INSTRUMENTS IN ONE

e Dut-of-Circuit
i Transistor Analyzer
) ¢ Dynarnic In=-Circuit
| Transistor & Radio Tester
¢ Signal Generator
|e Signal Tracer ¢ Voltmeter
e Milliammeter
e Battery Tester
e Diode Checker

Transistor Analyzer w212

» Factory Wired & Tested — $21.50
“4 Easy-to-Assemble Kit — $14.50

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
facilities you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingeniously engineered into the compact,
6-inch high case of the Model 212. 1t’s the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate
hook-up. e ———
Features: : EMC, 625 Broadway, New York 12, N. Y, :

Checks all transistor types — high or low =
power. Checks DC current gain (beta) to
200 in 3 ranges. Checks leakage. Uni-
versal test socket accepts different base |
configurations. ldentifies unknown tran-

sistors as NPN or PNP. [RUEHE RE-1

Send me FREE catalog of the complete |
| value-packed EMC line, and name of |
local distributor.

|
Dynamic test for all transistors as signal |
amplifiers (oscillator check), in or out of | ADDRESS - =
circuit. Develops test signal for AF, IF,
or RF circuits. Signal traces all circuits. | ¢ty ZONE____STATE |
Checks condition of diodes. Measures | ___ o ]

battery or other transistor-circuit power.
supply voltages on 12.volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-clrcuit testing and a
pair of test leads for measuring voltage
and current, Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CORP.
625 Broadway, New York 12, New York

Export: Pan-Mar Corp:, 1270 B'way, N.Y. 1

LOOKING AHEAD

{continued from page 4)

exceeding 30 kV in case of shunt-regulator failure or misadjust-
ment. Sylvania says other major manufacturers have adopted
its patented circuit.

In new chassis, due later this year: (1) High-voltage tripler,
replacing rectifier, will eliminate that potential radiation source.
(2) Fail-safe voltage hold-down circuit will keep high voltage
below 30 kV at all times, making it impossible to exceed X-ray
limit from the picture tube.

Warwick Electronics (Sears)—(!) Uses only those recti-
fiers and regulators in which radiation is held to the lowest pos-
sible amount. (2) Achieves double protection by improved
shielding of both tubes. (3) Redesigned circuits have eliminated
the high-voltage adjustment, largely through use of more precise
components. (4) A voltage hold-down circuit is used. (5) Solid-
state circuits are under development to eliminate all sources of
radiation except the picture tube. (6) Warwick has conducted
tens of thousands of checks on its receivers in production plants
to insure that they produce minimum radiation. (7) Programs
and procedures have been established to assure that all future
designs cither eliminate radiation completely or hold it to the
lowest possible point.

Zenith—Engineering design: (1) A pulsed voltage regulat-
ing system, in use for several years, eliminates the major source
of radiation and minimizes potential radiation from other com-
ponents by achieving greater reliability of the regulator tube and
associated parts. (2) A new circuit in current models reduces
the possibility of excessive high voltage in case of regulator
failure. (3) The voltage-adjustment range has been narrowed
through use of close-tolerance components. The control has been
changed to a type which cannot be accidentally misadjusted.
(4) Greater built-in shielding and improved external shielding
have been added to high-voltage rectifier tubes. Zenith is using
an improved rectifier tube and is supplying improved regulator
tubes as replacements for older color sets in use.

A company-wide committee of top engineering, scientific
and medical personnel constantly reviews Zenith’s programs,
which cover design, manufacture, quality assurance and testing,
field service training, and monitoring of all production areas.
Zenith’s quality control test programs confirm that any radiation
present is far below the permitted limit. These programs are an
integral part of daily production, and results are checked by
radiological consultants. The company has trained thousands of
service technicians in special radiation safety procedures, and
keeps them constantly informed in special training bulletins and
sessions. R-E

New& Timely

(continued from page 6)

tery is short circuited for mi-
crosecond intervals in be-
tween a series of very high
current charging pulses. As a
result, gas layers on plate
surfaces are broken up.

ALL-PLASTIC CONSOLES

A technique that uses in-
jection-molded polystyrene
with pressure-formed polyure-
thane backing for complete
plastic hi-fi and TV consoles
is being adopted by G.E.
Called Acoustaform, the pro-
cess sonic welds cabinet parts
together so they perform as a

horizontal sync pulse inter-
val for transmission. At the
receive end, the coded signals
are detected, stored in a reg-
ister and decoded into the
original audio signal.

Prototype diplexing gear
for the experimental process
is shown undergoing tests.

RAPID RECHARGING

Los ANGELES—Nickel-
cadmium batteries can now
be recharged in minutes in-
stead of hours with a new

charging technique developed highly-damped air chamber.
by McCullock Corp. The bat- (continued on page 14)
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O NE TV Repair Shop in your lo-
cality . . . will soon stand out head
and shoulders above every other
competitor in town. It could be
YOU.

Want to know HOW? Very simply:

by using a regular series of clever, inex-
penstve ‘column’ ads in your local news-
paper! You doubt it? Well . . .
... A TV shop in Maryland had
to hire more help within 3 weeks after
starting their series!

. . A dealer in Montreal has had
people come in from all over Canada,
from his ads.

.. . An enterprising repair man in
Louisiana has acquired 4 other places
in his area from the surge of busi-
ness that his series brought.
. . . Two cousins in a New England
community attribute 75% of their
business to these ads.
You can see their secret . . . adapt their
method . . . improve your business . . .
gain an immediate edge on competition
. and develop a friendly, permanent
clientele . . . by judiciously using the
same inexpensive idea!
Our new folio—which we’d like you
to try out for six months—is called
“How to Double Your Business with
Unique ‘Column’ Ads.”
It shows how others have done it . . .
replete with casc histories.
It shows how you can do it, too.
It shows how and when, where and
why-—the whole fascinating story of
this cheapest means of advertising . . .
with most effective RESULTS! Here
are ads that will attract attention—
stimulate curiosity . . . arouse inter-
est, amuse readers and make YOU
known and remembered for quality
.. .service . . . intcgrity . . . depend-
ability.
All at trivial cost!
Among the Advantages you will learn
. how to create interest among
prospects who never even knew you
existed!
... how to influence people to switch
over to your business or service!
. . . how to createc excitement—even
though your business seems dull and
drab!
... how to get the most out of your
promotional dollar (something most
business men never learn!)
. . . how to get your customers to
“work” for you!
... how to get fast action from a $3
investment!
. how to keep interest sustained
over an extended period!
.. . how to make people laugh . . .
and agree with you , . . and seek to
meet you personally!
. . . how to get maximum assistance
without charge from the newspaper
staff!
. .. how to develop continuing ideas!

And, above all—

A Special “TV REPAIR” PROMO-
TION SUPPLEMENT!

H. K. SIMON ADVERTISING
BOX 236
HASTINGS-ON-HUDSON
NEW YORK 10706

“TV REPAIR’ PROMOTION SUPPLEMENT —

shows you:

- . - How to out-smart (instead of out-spend) the competition!
. Why most ads fail . . .

The ONE BIG SECRET of successful TV Repair advertising.
. . . The Greatest Compliment any ad can Pay You.
. The mistake that is made by 98 out of 100 local advertisers.
- 94 examples of enticing “come on in” copy (distilled from thousands).
. 26 Merchandising Ideas that you can adapt. to stimulate business.
. 37 Illustrations that enliven the ad, attract the eye.

Here are “Big Time” ideas at “small time” prices. Prepared by a $25,000 copy
group . . . but your cost is less than 40¢ per week!

You'll refer to this for years—every time you need copy to promote special
occasions . . . or an idea for a layout . . . or an eve-catching border . . . or a good
illustration!

You’ll see how to establish your name as an outstanding source: as helpful
... friendly . . . sincere . . . intelligent . . . courteous . . . dependable.

You’ll see how to have people looking forward to your ads—wondering what
you will say next!

You run very little risk, if you accept this opportunity—because we GUARAN-
TEE that any onc using these ideas six months or more who does NOT hear
favorable comment—who does NOT think his own stafi has been stimulated—
who does NOT see direct results at lower cost—can simply say so, and we’ll
REFUND 100% of every penny you paid us!

We think this offer is unique We dare to make it only because we KNOW
this will prove profitable to you.

Wha in your community will benefit by this? Will YOU? Better advise us
at once.

Write or wire us TODAY. Use the handy blank below.

Suppose YOU spent 3 weeks with an advertising agency . . .

. . developing a year’s program for your business that would make you well known—give
you a competitive edge . . . bring customers to your door . . . stimulote your sales . . .
save wasted efforts on unproductive promotion.

Personal service, of course, is expensive. The ad agency’s fee would be obout $2,000, plus
your troveling and maintenance expenses.

But we have completed just such an intensive 3-week conference . . . and you may have the

results for a tiny fraction of that cost!

Let me ask: how is your present ad program going—now? Was it prepored well in advance,
by a “pro”? Or do you promote your services, catch-as-catch-can, when you can spare a
moment?

The difference between the two methods can mean a doubling of your annual gross.
Perhaps you’ve always thought, I can’t afford a high-priced ad man.”’

But surely, you COULD afford him if he cost you only 40¢ a week!

ﬁ\‘nd' if thot 40¢ weekly expense brought you $7,500 a year—you couldn’t afford to be without
m:

“True,” you say, “IF it is so good as all that.”

We think it is. But we want YOU to be the judge.

Try the ideas for the next six months. Then—6 months from now—if you don’t expect to get
back at least $1,995 for your $19.95 investment (a return of 100 to 1—or better) simply send
it back for full refund.

Could anything be fairer?

Since there’s no obligation, why not accept? Promotion-wise, | doubt if you’ll EVER get an-
other opportunity to equal it. But . .

Better act TODAY. This offer may be withdrawn when our supply of copies run out. So write
or wire NOW!

H. K. SIMON, Advertising Co.
Box 236, Dept. RE-41
Hastings-on-Hudson, N. Y. 10706

Kindly send “HOW TO DOUBLE YOUR BUSINESS WITH UNIQUE ‘COLUMN’ ADS”
along with your TV REPAIR” PROMOTION SUPPLEMENT to:

NAME e e e v e e e e e E s s
ADDRESS | 6.0 0niti <o s V815 v & BpE FRL T E ] - AT T A BT bR W R b s e
CITY, STATE ..t e e s B T P R

o
=

We enclose our check for $19.95.

It is understood that if we use your ideas for six months or more and are not fully
satisfied, every cent will be refunded.
REFERENCES: Any publication in the U.S.A. ® Rated by Dun & Bradstreet

NEELLELLLLLELELEEY LT
Mo e e A N R D N NP NP SN BN R o aw  Gomw od
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NeW &Timely (continued from page 12)

Santa Barbara, Calif.—An infrared communicator that
transmits and receives either voice or digital information
over a laser beam for distances up to 6 miles is shown
under test.

The communicator uses a gallium arsenide pulsed laser
beam as the carrier. To speed alignment, a 1000-Hz tone
burst modulates the beam. Then voice or data transmission
varies the laser pulse repetition rate.

Applications for the device are expected in police,
industrial and military situations that require secure com-
munication. Santa Barbara Research Center, A Hughes Air-
craft Co. subsidiary, developed the communicator.

It

'S yours

1970

* sen YOUR ORDERS TO

wiE®Ae] || RADIO-TV
. ELECTRONICS
CATALOG

YOUR BUYING GUIDE FOR . ..

TV’s, Radios, Recorders, Phones, Amateur and CB equipment,
electronic parts, tubes and test equipment . . . featuring B-A’s
famous big bargain packed section!

Peemmeccccas== Write to: L L EEELE T

1 BURSTEIN-APPLEBEE CO., :
{ DEPT. RE-I 3199 MERCIER ST., |
I KANSAS CITY, MO. 64111 '
: Name :

[ ]
: Address . '
] 1
: City, o _:
1 State Zip Code .:

Circle 12 on reader service card

14

ALL-CHEMICAL LASER
NEEDS NO
ELECTRICITY

A 1000-watt laser may re-
quire at least 20,000-watts of
electrical power as an input.
But now two scientific teams
at opposite sides of the coun-
try have developed a laser
that requires no electrical
power—it’s all chemical.

Laser energy is released
by chemical reaction, which
produces coherent light much
more efficiently than conven-
tional lasers that usually run
at less than 2% efliciency.

The International Journal
of Chemical Kinetics, report-
ing the discoveries at The
Aerospace Corp. and Cornell
University, says that con-
trolled atomic fusion may be
possible  with the huge
amount of power available
from large chemical lasers. In
principle, power output would
be limited only to size of the
optical chamber and the rate
at which chemicals could be
fed in.

AVALANCHE DIODES
EMIT UHF WAVES
IN ANOMALOUS MODE

PRINCETON, N.J.—By op-
erating avalanche diodes in
the so-called ‘“anomalous
mode,” RCA scientists have
achieved the most powerful
uhf radio waves yet from a
solid-state device.

This mode occurs when
the diodes are placed in a cir-
cuit tuned to oscillate at rf
frequencies below the oscilla-
tion capability of the devices.
When electrical pulses are
then applied to the diodes,
they abruptly and unexplain-
ably begin to generate high-
powered microwaves.

Five diodes in a small
package have produced peak
powers above 1200 watts.

The discovery could revo-
lutionize radar, says RCA,
who forsee applications in
powerful phased-array radars,
which use thousands of indi-
vidual transmitters in place of
the single high-power source
in conventional radars.

www.americanradiohistorv.com

4-CHANNEL ENCODING
PROVIDES HI-FI
AND GOOD SEPARATION

Despite widespread interest
by manufacturers in the new,
experimental 4-channel “sur-
round” stereo (New & Timely,
December 1969), not every-
one is going “all out” for 4-
track tape machines as a
sound source.

Manufacturers may be tak-
ing a closer look at an analog
encoding technique for 4-chan-
nel sound developed by engi-
neer-inventor Peter Scheiber
of Auto-data in Rochester,
NY.

Scheiber’s patent-pending
process uses an encoder to put
the two additional rear chan-
nels on the same record
grooves, tape tracks or FM
band as the front-channel
stereo. An inexpensive decoder
circuit in the tuner or preamp
then separates the 4 channels.

Biggest advantage to the
system is its compatibility. A
regular stereo cartridge can be
used with the decoder to ob-
tain 4-channel sound, but any-
one playing the encoded rec-
ord would be unware it dif-
fered from a regular stereo
record. Similarly, the tech-
nique could put 4 channels on
normal stereo cassettes, open-
reel tapes or FM without af-
fecting the stereo channels.

One observer who heard a
demonstration of Scheiber’s
system said the process main-
tains good separation and fi-
delity on each channel,

JAPAN MOVES TO IC'S

Osaka, JapaN—The switch
to integrated circuits was evi-
dent throughout the Japanese
electronics at the 1969 elec-
tronics show. According to a
report in Electronic News,
IC’s are being used in many
TV sets, radios and stereo
phonographs.

Sanken Electric Co. re-
vealed a hybrid IC with a
[20-watt output. A number of
manufacturers showed varac-
tor-tuned ubhf TV tuners, and
one company had a pocket-
able LCRV tester. Another
company showed a telephone-
size 1C frequency counter.

Another electronics show
is scheduled for April 1970
in Tokyo. R-E

RADIO-ELECTRONICS
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ON ALL MAKES

OF TV TUNERS

| (WE SHIP C.0.D.)
YOU. PAY.SHIPPING

GEM CITY TUNER
REPAIR SERVICE

Box 6E Dabel Station
2631 Mardon Drive
Dayton, Ohio 45420

Circle 14 on reader service card

In the Shop . ..With Jack

By JACK DARR
SERVICE EDITOR

THE NEW LOCUS OF THE FOCUS

FOCUS VOLTAGE IS PRETTY IMPORTANT
to color TV. Poor focus makes a good
picture look fuzzy, and the owner
beefs about it, with reason. However,

| if you can see clean, sharp scanning-

lines all the way across the screen,
don’t bother with the focus voltage.
That isn’t the problem. The focus volt-
age supply only has to make the scan-
ning lines show. Other smearing is in
the video, and that sort of thing.

In all color CRT’s, focus voltage
should run about 4.5 kV, with 24 kV
of high voltage. This should always be
the same percentage of the high volt-
age. If the high voltage varies, the fo-
cus voltage should vary with it. The
actual percentage is somewhere very
near to 20%. Feeding the anode of
the focus rectifier from the flyback tap
connected to the horizontal output
plate helps quite a bit. Variations in
beam current change the loading here,
and the focus voltage stays pretty well
with the high voltage.

Lately, a different circuit has
shown up in several sets. Since the
focus voltage should be a percentage
of the high voltage, why not take it
off with one of the oldest circuits in
electronics—a voltage divider? One
season why this wasn’t used earlier
was the lack of resistors that would
stand up under this tremendous volt-
age. The basic circuit is in Fig. 1. The

o » HY

., FOCUS
" VOLTAGE

| 5

focus voltage is picked off at the low
tap. So if high voltage changes, focus
goes right along with it.

The circuit, and resistance val-
ues, used in the GE G-1 color chassis,
with a 15MP22 picture tube is in Fig.
2. The dropping resistor in this set is
HV RECT
3XC3

FLYBACK
= 22KV

FOCUS RESISTOR
_ASSEMBLY
1'— 80 MEG

FIG. 2

a three-section, plastic-encapsulated
unit with three 80-megohm sections.
It is mounted crosswise in the bottom
of the flyback cage. For adjustment, a
20-megohm variable resistor is con-
nected to the bottom of the big re-
sistor. A fixed 47-megohm unit is the
other part. The bottom of this section
can be returned to B-boost, B + (280
volts) or ground as needed for minor
corrections.

In Motorola color chassis such
as the TS-912, 914, 920, you’ll find
the big dropping resistor used with a
15-megohm variable for control, fol-
lowed by 47 megohms and a fixed 15
megohms to ground. This final resis-
tor may be shorted with a jumper if

Focus ‘l‘ necessary to center the focus control
slider (Fig. 3).
FiG.1 (continued on page 74)
: —— e =gyl _——gSl_——gSl ——g=l _— —— 51\
[ |
THANK YOU JACK DARR “

“ For ten years you've been delivering to the Readers of Radio-Eleg-
tronics the most personalized help they can get. You answer their \

questions, present a monthly column crammed with vital service data

“ and are always available for consultation on a service problem, or
question. This month, as we set foot into the eleventh year of your “

reign, we look forward to your continued A-OK performance.
“ —The Editors '\Z.
i |
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Voltage supply in your city can vary as much
as 10%. And even a 2% variation causes a sig-
nificant tape speed change in tape decks with
induction motors and a difference in repro-
duced sound that is intolerable,

The Concord Mark II stereo tape deck com-
pletely ignores fluctuations in line voltage. It
is driven by a hysteresis synchronous motar
which locks onto the 60 cycle power line fre-
quency and maintains constant speed {within
0.5%) regardless of voltage variation from 75
to 130 volts. So if you're about to buy a tape
deck that doesn’t have a hysteresis synchro-
nous drive motor, you're liable to negate any
other fine feature it might have.

Don't get the idea the hysteresis motor is all
the Concord Mark I has to offer. It also has
just about every other professional feature.
Three high-quality heads: ferrite erase head;
wide gap Hi-Mu laminated recording head for
optimum recorded signal and signal-to-noise
ratio, narrow gap Hi-Mu laminated playback
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head for optimum reproduced frequency re-
sponse.No compromise combination heads.
The three heads and four preamplifiers also
make possible tape monitoring while recording.

The tape transport mechanism assures a
fast startup—you don’t miss a note. Supply
and takeup tape tension arms eliminate startup
burble. A special flutter filter eliminates flutter
due to tape scrape or cogging action. A cue
control provides instantaneous stop and start
operation. Other important conveniences: the
flip-up head cover permits you to see the head
gap position markings for professional editing;
3 speeds; automatic sound-on-sound with ad-
justable level controls; variable echo control
for reverb recording; calibrated VU meters
with individual record indicator lights; stereo
headphone jack; electronically controlled dy-
namic muting for automatic suppression of
tape hiss without affecting high frequency re-
sponse. All this, for under $230.

The hysteresis drive Concord Mark III has

e g
7

all of the features of the Mark II plus pressure-
sintered ferrite heads for extended frequency
response and virtually no head wear. It sells
for under $260.

The hysteresis drive Mark 1V, the top-of-the-
line Concord deck offers all of the performance
and conveniences of the Mark II and III includ-
ing wide gap record, narrow gap playback
heads,tape source monitoring, sound-on-sound,
echo recording. Plus, a dual capstan tape trans-
port mechanism with electronic automatic re-
verse, no metal foil or signal required on the
tape. Superior recording performance plus the
convenience of automatic reverse and continu-
ous play. A superb instrument with the finest
performance money can buy, and it’s under
$330. Audition the new Concord Mark series,
the tape decks with the hysteresis synchro-
nous drive motor. For “all the facts” brochure,
write: Concord Electronics Corp., 1935 Arma-
cost Ave.,Los Angeles, Calif.90025.(Subsidiary,
Ehrenreich Photo-Optical Industries, Inc.) 22§

For copy of Concord Mark III Instruction book, mafl 25¢ in cain
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dEITHER AIR CONDITIONERS, TV SETS, WASHERS NOR ANY OTHER
ELECTRICAL APPLIANCE CAN KEEP THE HYSTERESIS-DRIVE
CONCORD MARKII FROM ITS PRECISELY APPOINTED SPEED.

JANUARY 1970

Circle 15 on reader service card
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THE ELECTRONICS BOOM has created a
new breed of professional man—the non-
degree engineer. Depending on the branch

of electronics he's in, he may “ride herd”

over a flock of computers, run a powerful

. TV transmitter, supervise a service or

Intoday’s electronics boom the demand for mafteninge Boahment coarvo BT
side with distinguished scientists on a new

men with technical educationis far greaterthan  discowery.

But you do need to know more than

- soldering connections, testing circuits and

the supply of graduate engineers. Thousands of ;2 e sonnecions, (aing etfcuits ane
know the fundamentals of electronics.

l’eal engineering iObS are being fi"ed by men How can you pick up this necessary

knowledge? Many of today’s non-degree

. - . H engineers lcarned their electronics at
WIthOUt englneerlng degrees pro‘”ded they are home. In fact, some authorities feel that
a home study course is the hesr way. Pop-

thoroughly trained in basic electronic theory ular Electronics said:
“By its very nature, home study devgl-
and modern application. The payis good, the P L e T

scnse of responsibility and initiative.”

Cleveland Method Makes It Easy
If you do decide to advance your career

acquired at home—on yourowntime. through home study, it's best to pick a
school ‘that specializes in the home study
method. Electronics is complicated
enough without trying to learn it from
texts and lessons that were designed for
the classroom instead of the home.

futureis bright...and the training can now be

Cleveland Institute of Electronics con-
centrates on home study exclusively. Over
the last 30 years it has developed tech-

How to
become a

“Non-Degree
Engineer”

18 RADIO-ELECTRONICS
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niques that make learning at home casy,
even 1f you once had trouble studying.
Your instructor gives the lessons and
questions you send in his undivided per-
sonal attention—it’s like being the only
student in his “class.” He not only grades
your work, he analyzes it. And he
mails back his corrections and comments
the same day he gets your lessons, so you
read his notations while everything is still
fresh in your mind.

Students who have taken other courses
often comment on how much more they
learn from CIE. Says Mark E. Newland
of Santa Maria, Calif.:

“Of 11 different correspondence courses
I've taken, CIE’s was the best prepared,
most interesting, and easiest to under-
stand. T passed my tst Class FCC exam
after completing my course, and have in-
creased my carnings by $120 a month.”

Always Up-to-Date
Because of rapid developments in elec-
tronics, CIE courses are constantly being
revised. This year’s courses include up-to-
the-minute lessons in Microminiaturiza-
tion, Laser Theory and Application, Sup-
pressed Carrier Modulation, Single Side-
band Techniques, Logical Troubleshoot-
ing, Boolean Algebra, Pulsc Theory,
Timebase Generators...and many more.

CIE Assures You an FCC License

The Cleveland method of training is so
successful that better than 9 out of 10 CIE

JANUARY 1970

graduates who take the FCC exam pass it.
This is despite the fact that, among non-
CIE men, 2 out of every 3 who take the
exam fail! That’'s why CIE can promisc
in writing to refund your tuition in full if
vou complete one of its FCC courses and
fail to pass the licensing exam.

This Book Can Help You
Thousands who are advancing their elec-
tronics carcers started by reading our
famous book, “How To Succeced in Elec-
tronics.” It tells of many non-degree engi-
neering jobs and other electronics carcers
open to men with the proper training.
And it tells which courses of study best
prepare you for the work vou want.

If you would like to cash in on the eclec-
tronics boom, let us send you this 44-page
book free.

Just fill out and mail the attached post-
paid card. Or, if the card is missing, mail
the coupon at right.

NEW COLLEGE-LEVEL
CAREER COURSE

FOR MEN WITH PRIOR
EXPERIENCE IN ELECTRONICS

ELECTRONICS ENGINEERING...covers
steady-state and transient network
theory, solid state physics and circuitry,
pulse techniques, computer logic and
mathematics through calculus. A col-
lege-level course for men already work-
ing in Electronics.

Circle 17 on reader service card
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CIE

Cleveland Institute
of Electronics

1776 East 17th Street
Cleveland, Ohio 44114

Please send me without cost or obligation:
Your 44-page book ‘‘How To Succeed In
Electronics” describing the job opportuni-
ties in Electronics today, and how your
courses can prepare me for them.
Your book on “‘How To Get A Commer-
cial FCC License.”
I am especially interested in:
[J Electronics Technology
[J Broadcast Engineering
[J First Class FCC License
[J Electronic Communications
[ Industrial Electronics

[J Electronics Engineering

Name — —= —
(PLEASE PRINT}

Chyr=—"—=Na=" N N =

Address - —

State_ = —

Zip __Age__

[ ENROLL UNDER NEW G.l. BILL. All CIE
courses are available under the new G.I.
Bill. If you served on active duty since
January 31, 1955, or are in service now,
check box on card or in this coupon for
G. I. bill information.

e et i e ")

e e e e ———
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AUTOMATIC

STAPLE GUNS

CUT WIRE & GABLE
INSTALLATION COSTS

. without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!

BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR

and other low

T
o5 -
= W’ Uses T-18

. y/ staples with 3/16” round crown

——

and fastens same
wires as No. T-18.

Also used for
RADIANT
HEAT WIRE

Y

Uses T-25 staples =* =
with 1/4” round crown in 9/327, -

3/8”,7/16" and 9/16" leg lengths. / jT

@ith beige, brown and-ivory finish at extra cost.
P

Ll

up to 1/2” in diameter.

RADIANT HEAT
CABLE,

WIRE CONDUIT
COPPER TUBING
or any non-metallic

sheathed cable.
Also used as

DRIVE RINGS

in stringing wires.

flat crown in 9/16”, 5/8” and

= ]|
Arrow Automatic Staple Guns save 70% in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specially designed with
divergent-pointed legs for easier driving and
rosin-coated for greater holding power! All-steel
construction ‘and high-carbon hardened steel
working parts are your assurance of maximum
long-life, service and trouble-free performance.

Ask your Electrical Supply Dealer
or write for further details.

"Pjoneers and Pacesetters
For Almost A Half Century”

Circle 18 on reader service card
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NEW FOR YOU

For manufacturer’s literature, circle No. 79 on Reader Service Card.

Harman-Kardon CAD-4 Stereo Tape Cassette Deck

WOULD YOU BELIEVE A CASSETTE DECK
that is almost hi-fi? I didn’t, until 1
tried this one. It’s amazing! The main
limitations turn out to be the quality
of the precorded cassctte material
currently available.

We A-B’d a precorded cassette
against the same company’s record-
ing of the same material on a top
quality disc. The record did sound
better. It had more highs and no tape
hiss. (The hiss problem is a tough one
to lick. You’re looking at a very slow
tape speed, 178 ips. With current tape,
you almost can’t avoid it.)

However, when we taped from
the disc we found we got somewhat
better fidelity from the tape we made
from the record than was on the pre-
recorded tape.

Chromium dioxide tape may help
this problem a bit, but don’t expect it
in the very near future. There are still
several headaches to be solved.

Having recently received some
TDK C-60SD cassettes, we gave them
a trial too. The tape is claimed to have
a frequency response or 30 to 20,000
Hz. But in the deck there didn’t seem
to be much difference between it and
the cassette tapes provided. Perhaps
the new tape does offer the frequency
response specified, but someone is
going to have to build the cassette ma-
chine that can handle this range of
frequencies before we can take advan-

Key component layout inside the CAD-

tage of the tape. Now back to the re-
view.

Conclusions were that while this
deck doesn’t deliver 20-20,000 Hz re-
sponse, it does show that high-quality
recording on cassettes is possible and
is getting there. I would have little
hesitation in adding a deck of this
quality to my system, but I would
have to remember that it does have
limitations. One other interesting
point. The tape bias oscillator fre-
quency can be adjusted. This is not a
front-pancl control, but could make a
bit of difference in frequency response
if carefully matched to the tape you
use.—Joe Shane

SPECIFICATIONS
Frequency Response: *£2 dB, 30-12,500 Hz,
Harmonic Distortion: below 1.5%
Wow and Flutter: 0.25 mV rms at 17% ips
Tape Speed: 17; ips
Tape Speed Variation: within 2%
Signal-to-Noise Ratio: better than 49 dB
Cross Talk: better than 35 dB
Erasure; better than 55 dB
Bias Oscillator Frequency: 105 kHz %5 kHz.
No MX beats regardless of tuner used.
INPUT SENSITIVITY:
High Level; 200 mV, =2 dB for zero VU
Low Level; 0.2 mV, = 2 dB for zero VU
INPUT IMPEDANCE:
High Level; 200,000 ohms
Low Level; 2,500 ohms
Output Level: 0.8 V, rms, =2 dB at maximum
recording level.
Sizes: 1214 x 9 x 3! inches
Weight: 10 pounds

4 stereo tape cassette deck. Note that all

controls are pushbuttons intended for ease of operation. When the user depresses
the TAPE EJECT the trap door over the cassette opens and the cassette pops out.

TRAPODgoR DRIVE
IN OPEN
(posiTion ) \ S Hugs
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This man is absolutely ruthless!

He’s got the job of seeing that Opti-Vue's meet
the highest standards of color purity, clarity and
brightness.

We pay him to be ruthless.

On final inspection, under actual operating con-
ditions, he says ““go” or “no go” on every Chan-
nel Master Opti-Vue that comes off the line.

His word is final. So is his quality control super-
vision of the 117 other tests and inspections on
every Opti-Vue CRT. He’s even washed the new

“extra bright” rare earth phosphors down the
drain because he knew a screen did not live up
to Channel Master’'s reputation of equaling or
exceeding industry quality standards.

That’s why you’ll find Channel Master tubes in
some of 1970’s finest color sets. That's why you
can point with pride to the name Channel Master
on a color replacement tube.

Call your Channel Master distributor. He’s a good

guy. He’s your Picture Tube Headquarters.

At Channel Master YOUR Reputation is OUR Business.

CHANNEL MASTER®

DIVISION OF AVNET, INC., ELLENVILLE, NEW YORK 12428

Circle 19 on reader service card
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ANNOUNCING
An

All New
MIGHTY MITE
Tube Tester

Now Checks more tubes

and it’s faster
than ever before with

e all solid state FET circuitry for instant-
on action . . . first time in tube tester
history

ew solid action push button function
jtches to speed up every test

‘E pdant 01

i ] e
ol id SteteZSrerri®. -
TUBE
TC154 o '_'-.'LV,, -

it At '"1?”?

o e T
A e famous Sencore Mighty Mite tube tester; it's
upgiated and streamlined in appearance and performance. No more wasted time
waiting for the tube tester to warm up when you have a hot troublesome tube
in your hand ready to test. The TC154 Mighty Mite VI is instant-on with no meter
drift. New FET circuitry still enables you to read grid leakage up to 100 megohms
because it too is a high impedance device like a vacuum tube. New circuitry
permits even higher sensitivity check on heater to cathode leakage; from 180,000
ohms to 300,000 ohms. The Mighty Mite still checks for shorts between each and
every tube element with the famous stethescope shorts check. New two-toned
vinyl-covered and brushed steel presents a truly professional instrument. See
your Sencore distributor today and ask him for the new all solid state Mighty Mite.

Only Sencore has it.
Over 60,000 Mighty Mites now in use. Only $8950
SENCORE

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 20 on reader Service card
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LettenstoR-E

ANTI-KRENTZ

Mr. Ed Krentz’ positive attitude
toward certification of all electronics
technicians in the October, 1969, Cor-
respondence Column, reveals a com-
mon weakness of all human beings,
and that is to wrap up, sew up, and
institutionalize anything that isn’t
nailed down.

The analogical models that Mr.
Krentz utilizes to establish his case for
such organization is also faulty and
contains an opposing cutting edge. 1f
our forefathers were so institutional-
ly organized, I doubt that we would
have to worry about light bulbs, ra-
dios, telephones, or for that matter
the man on the moon. I doubt that
the Thomas Edisons, Marconis, Alex-
ander Graham Bells, or the Robert
Goddards would have emerged with-
in this type of organizational strue-
ture.

Mr. Krentz also appears to have
a medical hangup. His medical anas
logical model has a limited compari-
son value. The cause and effect
relationships between physicians, sur-
geons, and their patients are more
direct and the consequence far great-
er. Mandatory membership in medi-
cal organizations can at least be
understood for the purpose of polic-
ing and establishing a level of compe-
tence for the protection of human
lives. This circumstance, while true
for the medical profession, is not true
for the electronics technician. TIf life
is endangered by electronics, it is most
often the fault of poor design and
manufacturing, or faulty use of equip-
ment, and there is an established legal
recourse for this type of problem.

Mr. Krentz’ basic premise of
forced organizational membership can
be applied to all facets of our lives,
then finally we will need a master
coordinating and directive organiza-
tional structure to handle all the sub-
units in to the final complete total
corporate structure—“The Ant Hill.”

ALBERT Basco
5355 N. Luna Ave.
Chicago, 111.

COLOR ORGAN CORRECTION

Although the author’s original main
schematic was correct (Fig. 2, “Stereo
Color Organ,” October 1969), our
artist got carried away and drew an
extra line. Delete the line from the
cathode end of D22 (lower right)
tying it to ground. Our thanks to Mr.
Ray O. Couvillon of Houston, Texas,
for pointing out the error. R-E
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Our hot ones are the last to go.

The last thing you need is to be
called back a day or two after you've
replaced the sweep or high voltage
tubes in somebody’s color TV.

But, they’re usually the first to go.

Because they get so hot.

Sowefigured out how to cool them.

Now, they last a lot longer.

Take our 6JE6C/6LQ6, for cx-
ample. It’s the horizontal deflection
tube that takes such a beating when
the set gets hot.

JANUARY 19790

Well, we've given it special patent-
cd radiator fins that first absorb the
heat and then radiate it out of the
tube.

Nowit runs cooler and lasts longer.

Same for our 6JS6C.

Or take our 6BK4C/6EL4A.
That’s the shunt regulator that elim-
inates runaway high voltage. We gave
this one a whole new anode and
shield design to improve heat transfer
and stability.

WWW. americanradiohistorv.com

Now it also runs cooler and lasts
longer.

Or take our 3A3B high voltage
rectifier. This one’s got lecaded glass
for added protection. And it lasts
longer too.

So next time you have to replace
any of the hot ones, just cool it.
You'll both last longer.

SYLVANIA

GENERAL TELEPHONE & ELECTRONICS
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PRECISION. TUNER _SERVICE (// //~{,

.. has just reduced the size of the USA

O

You may have marvelled at
our speedy service . . . in and out
of our plant the same day your
tuner arrives. Now we can even
cut the time your tuner is in
transit!

It’s overnight to most loca,
tions from our plants!

YOU keep your customers
happy with Precision Tuner Ser-

manship!
You get no make-do parts
(that’s why we invoice major parts

COUNT Wl'l'll Us!

vice high standards of quality -
consistent, guaranteed, skilled work-

O

YES IT’S TRUEI Precision Tuner Service expansnon reduces, by as much as two-thirds, YOUR

Guarantee*

A full 12 months’ protect -
you and your customer take no
risk! No worry over parts failures
or defective workmanship from
normal use.

Our 15 years’ experience al- §
lows us to guarantee 9 months to a

\ &

WHAT HAVE WE

at net price). . . . your tuner re- {§ year longer than others! With lower §f8

turns in original equipment condi- | § warranty costs, too, we save you

tion!. \money besides! 9
. LATELY ’s

n &’oat m ’F /
. p“mm-' AN N

A/Gveavme ELseyHuIner
BEME EQuaL | Semwie
[i°s NOT] Probl

SKlLLED WORKMANSHIP and speC|a| __AND IF IT WERE you’d pre- @@ a@
ized test and repair equipment and tools fer Precision Tuner Service!

assure you and your customer finer, We're easier to deal with, friendler.. 0
faster, guaranteed tuner service. so why settle for less than \@@W. o

the very bes:/
NO NEED TO BEWARE OF SUBSTITUTES’ THERE ARE NONE/

Precision T [imer Service £

PRICE. . $8.95.... AND YOU END UP AT THE TOP WITH BOTH QUALITY AND PRICE!

S
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' ! W e\
‘/_.,JLJZl/Q\LA_. 'I"._-. " e

by almost

o - — =L "
2% 60 per cent! g
IR 2 0 |
transportation time & cost!

7PRICEN |

YOU GET MORE FOR MUCH LESS'
l All tuners mechanically and
electrically inspected.
2. After inspection necessary pans
are replaced.

3. Contact surfaces cleaned and ‘
lubricated correctly.

t. First test run for intermittents and q

drift indication.
. Fine tuning range checked on all

. Overall response ALL channels, shie'ld
[ 1 O 0N 5N I 55 6N 6 o o o 30 0 e ae g

channels.
. Local osc aligned to correct frequency "
covers in position.
10. Quality control FINAL CHECK ALL
PRECISION TUNER SERVICE P.0. Box No. 272
RE-1, Bloomington, Indiana 47401

all channels — XTAL controlled
. RF alignment-— ALL channels —
XTAI controlled.
. AGC check — ALL channels- cut off q
\ UNITS — UHF-VHF.
10 $5.50 (1
) p S%Major Parts, Tubes,
' : 1988! VHF or Transistors
! - charged at Net Price
[T \\ UHE $14.95 jicha
Send Free Job Cards & Shipping Labels l:l.
\ ’ Tuner being sent for repair D. K
.m. Send more information[].
FOR FASTEST SERVICE, SEND FAULTY TUNER WITH ' o
TUBES, SHIELDS AND ALL BROKEN PARTS

of RF amp checked,
Uv COMBOS
‘REE JOB CARDS*SHIPPING LABELS %

PRINT NAME
—— COLOR BLACK & WHITE
X TRAN/?ISTC’)Fj TUI\'JERS ALL MAKES
STREET ADDRESS ' GUARANTEED COLOR ALIGNMENT NO ADDITIONAL CHARGE
- — :- ,C/‘USTOAIHZED R‘EPLA CEME)VTS\ A }/AILABLE

4

/ FOR 812.95 UP(NEW OR REBUILT)

e [ ] EAST.Box 272 * Bloomingtan, Ind. 47407 « Tel. 812, 339.9653
‘You'l' WEST-Box 1431 ¢ Turlock, Calif. 95380 » Tel. 209, 632-2928
ceesese = SOUTH-Box 7332 * Longview, Tex. 75601 © Tel. 214, 753-4334
e wh'di 20 . e = SOUTHEAST-Box 91 ¢ Miami, Fla. 33165 ¢ Tel. 305, 633-0002
Circle 21 on reader service card
JANUARY 19790 27
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Getmore [~ s

education
or

get out of
electromces y -

.that's my advice.”

IN-DEPTH
JOVERRGE OF
SOLID STATE
ELECTRONICS
.including

irtegrated circuits!
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JANUARY

1970

Ask any man who really knows the electronics industry.

Opportunities are few for men without advanced tech-
nical education. If you stay on that level, you’'ll never
make much money. And you'll be among the first to
go in a layoff.

But, if you supplement your experience with more
education in electronics, you can become a specialist.
You'll enjoy good income and excellent security. You
won't have to worry about automation or advances in
technology putting you out of a job.

How can you get the additional education you must
have to protect your future—and the future of those
who depend on you? Going back to school isn’'t easy
for a man with a job and family obligations.

CREI Home Study Programs offer you a practical way
to get more education without going back to school.
You study at home, at your own pace, on your own
schedule. And you study with the assurance that what
you learn can be applied on the job immediately to
make you worth more money to your employer.

You're eligible for a CREI Program if you work in elec-
tronics and have a high school education. Our FREE
book gives complete information. Mail postpaid
card for your copy. If card is detached, use coupon
below or write: CREI, Dept. 1401A, 3224 Sixteenth
Street, N.W. Washlngton D.C. 20010. )

Founded 1927

CRET

Accradited Mamber of the Naiione! Home Siudy Council

CREI, Home Study Division
McGraw-Hill Book Company
Dept. 1401A, 3224 Sixteenth Street, N.W.
Washington, D.C. 20010

Please mail me FREE book describing CREI Programs. |
am employed in electronics and have a high school education.
NAME ____AGE
ADDRESS
CITY. STATE ZIP CODE

EMPLOYED BY.

TYPE OF PRESENT WORK ] G.l. BILL
| am interested in

O Electronic Engineering Technology D Computers

O Space Electronics DO Nuclear Engineering Technology

0 Industrial Automationa NEW! Electronics Systems Engineering

APPROVED FOR TRAINING UNDER NEW G.I. BILL

e e e e e e e e e e e e s
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pYNASCAN CORP

-

The CE
iIs sudde

\ly still...

°®
W

There’s a new Cobra Lurking!

The new Cobra 24: with more power,
intelligence, and beauty than any of the
others in its class!

The Cobra 24 preys on the others’ weak-
nesses. With more talk power—a full, legal-
limit 5-watt input and exclusive Dynascan
DYNA-BOOST Speech Compression. And
a selective dual-conversion superhet
receiver with ceramic filter to give out-
standing selectivity and gain.

And more intelligence—it always gets the
message through crisp and sharp, even
when others are garbled and unclear.
Crystal-controlled transmit and receive on
all 23 channels. (No extra crystals to buy!)

And more beauty—a striking, no-nonsense
exterior. Designed for attack...with a
push-to-talk mike, automatic noise limiter,

and positive or negative ground operation
without internal wiring changes, featuring
reverse polarity protection. There's a
PA/CB switch with adjustable volume. And
the illuminated channel selector and “S”
meter makes even night transmission easy.
Beautiful, with all silicon transistor, F.E.T.
and integrated circuit. It uses 12 volt DC;
AC adapter available. Meets FCC require-
ments. It even comes with its own mount-
ing bracket.

See your dealer or write us for full details.

@ ( Obra =< Nets169.95.

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

Circle 22 on reader service card

RADIO-ELECTRONICS
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COLOR TV 1970: IT’S THE YEAR OF “BLACK SURROUND,”
“black honeycomb,” europium-activated gadolinium and
yttrium oxides, super-bright tubes and, not to be forgotten,
the Trinitron. The color picture tube brightness war started
in earnest six years ago when Sylvania introduced euro-
pium-activated red phosphors, claiming a 40% brightness
increase. It's been escalating—to everyone’s benefit—ever
since.

RCA fired the first barrage for 1970 early. In mid-
summer last year they announced their 100% brighter Hi-
Lite Matrix tube, featuring an opaque black masking sur-
rounding each of its 1.2 million phosphor dots. Zenith, who
had been working on a similar—but not identical—*“black
surround” principle since 1960, quickly brought its Chro-
macolor tube to the front line. Most picture tube manufac-
turers—G.E., Westinghouse, Motorola, Admiral, Sylvania—
then roiled out ‘“super-bright” tubes, some utilizing only
new phosphors and others the new black surround.

Soaking up ambient light

Let’s see what black surround tubes like Zenith’s
Chromacolor can do. If you've ever tried to watch color
TV with bright sunlight streaming into the room, you know
how poor the picture becomes. The image that reaches
your eyes is “washed out.”

Sunlight passes through the tinted glass on the front of
the picture tube, bounces off the phosphor-coated viewing
surface and heads toward you after again passing through
the tinted glass. Picture contrast is sharply decreased since
you're also viewing the phosphor-coated CRT surface il-

JANUARY 1970

SPECIAL ISSUE

COLOR

TV
1970

THE NEW
COLOR TUBES!

by JOHN MASON

Super-bright tubes have brought color TV
into the sunlight. Black surround,

better rare-earth phosphors and improved
electron guns make viewing better than ever

luminated by ambient light. Since external light must pass
through the filter glass twice, manufacturers carefully bal-
ance filter density (transmissivity) against the brightness
available from the red, blue and green phosphor triads for
the best contrast and brightness.

Now Zenith and others have developed a technique
for surrounding each phosphor dot with an opaque, jet-
black material. About 50% of the screen area is covered
with the material. By definition, this “black surround” does
not reflect ambient light falling on it. Because external
light is absorbed instead of reflected, there’s no need for
high-density, picture-dimming filters.

Zenith’s switch to 80% transmission glass for Chroma-
color from 42% in their conventional tubes is illustrated
in the photos. With improved phosphors, this boosts bright-
ness more than 100% over their conventional tubes and
provides 25% more contrast.

And there’s another advantage to the black-surround
approach. In conventional tubes the entire screen area is
coated with phosphor materials. Large numbers of stray
electrons strike this “white surround” and reduce image
detail. The black surround is unaffected by stray electrons;
back reflected light from the tube’s front surface is similarly
neutralized.

The shadow-mask, electron-beam, triad arrangement
for regular color tubes is shown in Fig. 1-a. The dots in each
triad are tangent to one another, and the electron beam.
its diameter fixed by the mask aperture, excites most of the
dot area but leaves a circular guard band. This tolerance
band is necessary for good white field color purity.

33
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SCREEN SCREEN -

.012" BLUE DOT
BLACK SURROUND

TOLERA NCE]

BLUE DOT _

TOLERANCE

APERTURE
N\

GREEN DOT
\ [ RED DOT
\ RED EXCITED SPOT

.012" RED DOT
APERTURE
MASK

BEAM THRU APERTURE MASK

a b

Fig. 1-a—Conventional phosphor-dot triad arrangement uses
narrow electron beam and excites only part of phosphor dots.
b—Wider beam excites entire dot area with black surround.
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high, peaked light
emission, and ap-
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| the broader sul-
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Fig. 3—Color coordinate diagram shows small shift that oc-
curs when redder rare-earth phosphor shifts color triad area
from triangle abc (sulfide phosphor) to abe (rare earth hue).
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But in the Chromacolor tube (Fig. 1-b) the electron
beam is wider than the phosphor dots, and the guard band
spills onto the black surround without affecting the picture.

To accomplish this, Zenith starts with a shadow mask
that has smaller apertures than standard masks. The mask
is used to screen 1.35 million phosphor dots on the surface
of the picture tube. Then the mask holes are enlarged to
permit electron beams wider than the dots to pass through.

This electron beam “spillover” on the dots is useful.
Now, instead of holding back the efficiency of some phos-
phors to keep beam currents equal, the dot diameters can
be varied according to phosphor efliciency. Using some of
the brightest phosphors available, Zenith deposits .012-inch
red, .013-inch green and .012-inch blue dots. The dots and
aperture holes in the mask arc graded in diameter toward
the edge of the screen.

Both RCA and Zenith arc using new, higher-resolu-
tion clectron guns in their black surround tubes. Zenith
says the spot size in the Chromacolor is 25% better than
earlier tubes, providing a sharper, clearer picture.

Admiral has developed a super-bright picture tube
using what they call a “black honeycomb,” and Westing-
house also has a black-surround tube. Neither manufac-
turer has released details.

Sylvania, who had a very bright tube going into the
1970 competition, decided not to go “super bright.” In-
stead, they’ve improved their phosphors to boost brightness
one-third, and claim 30% more contrast with a “sharper”
picture. General Electric switched to a europium-activated
gadolinium oxide in their *70 tubes, saying the new red
phosphor is 20-70% brighter than those in use.

Improving rare-earth phosphors

Researchers have known for some time that rare-
earth phosphors radiate light more efficiently. But the scar-
city of rare-earth metals makes them expensive to produce
commercially. G.E’s new gadolinium oxide, for example,
costs more than $150 a pound.

A glance at Fig. 2 shows why manufacturers are will-
ing to pay 10-15 times the price of sulfide-type phosphors
for rare earths. The high peaked curve represents light
emitted from europium-activated yttrium orthovanadate,
introduced as a red phosphor in 1964. The smaller, wider
curve is that of silver-activated zinc cadmium sulfide, wide-
ly used as a red phosphor before the rare earths became
commercially available.

Although the sulfide curve peaks more into the red
(longer) wavelengths, the vanadate appears redder to the
eyc. Much of the sulfide curve is in the shorter wave-
lengths. and the eye sees a more “orangish” red. The vana-
date phosphor appears hrighter because most of the sulfide
emission is in a region where the eye is least sensitive. (A
curve indicating eye sensitivity would peak at 550 nanom-
cters, the green portion of the spectrum.)

If you’ve made the change from sulfide-phosphor
tubes to those with rare earths, you may be aware of an-
other improvement. Red rare-earth phosphors are a white
powder, while the sulfide type has a yellow-orange body
color. When ambient room light falls on the rare-earth dots
the light is reflected and only slightly dilutes the red hue.
The sulfide phosphor, however, reflects yvellow light that
mixes with the red emission and shifts it toward orange-
ycllow. Consequently, early sets lost much of their red
when viewed in ambient light.

Can you see more colors with the newest phosphors?
The current debate is over which phosphors offer the
best combination of hue and brightness. The ecuropium-
activated red phosphors generally peak at about 612 nm.
What takes place when this wavelength is varied from one
red phosphor to another can be seen in Fig. 3.

This is a standard color coordinate diagram, adopted
in 1931 by the International Commission on Illumination.

RADIO-ELECTRONICS
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The wavelengths of the pure spectral colors are specified
in nanometers along the curved periphery. Using the prop-
er x-y coordinates, various proportions of two or more
colors can be combined by additive mixing to denote other
colors.

For example, the coordinates of a Stehman Apple
are: x, 0.514 and y, 0.330. The coordinates for a Best
Times Rose are: x, 0.589 and y, 0.245. Most of the re-
flection colors that occur in nature and all known dyes and
printing inks lic within the dot-dash contour.

Triangle abc is formed by the coordinates for the
phosphors used for color picture tubes before the rare
carths were introduced. With the proper currents to the
red, green and blue CRT guns, all the colors enclosed in
the triangle can be generated with a triad, as well as pure
white at point F.

Eye sensitive to red changes

The color coordinates for yttrium vanadate indicate
it appears as a pure spectral red to the eye, at 612 nm on
the diagram. You can ses that triangle abe for the vana-
date encloses a wider range of color. Although the change
is very small with the vanadate phosphor, the color changes
occur in an area of the spectrum where the eye is quite
sensitive to color differences. Thus the change from sulfide-
type to rare-earth red phosphors brought u significant in-
crease in the range of reds as well as more brightness for
the newer tubes.

Another disadvantage of sulfide-type phosphors is
their tendency to saturate with higher beam currents. For
highlight arcas on the screcn, there is a shift toward the
orange portion of the spectrum and the light output of the
phosphor decreases. This causes whites to shift to green or
blue when highlights are on the screen. Triangle abd shows
the affect of saturation on the color triangle.

Not represented on the diagram are changes in bright-
ness that occur with various phosphors. Colors—except for
small changes in hue with red phosphors—have been stan-
dardized, and manufacturers are now trying to obtain the
brightest rare-earth chemical combinations for thcir super-
bright tubes.

Sony’s Trinitron

Until the super brights this year, American-made
shadow-mask color tubes had at least one disadvantage in
comparison with Japan’s Trinitron tube. The shadow mask
held back electrons reaching the phosphors, unlike the
single-gun, aperture-grille construction of the Trinitron
(Fig. 4).

Sales of 12-inch portable Trinitron sets are booming
in this country. Sony reportedly plans to introduce a Jarger-
screen version—perhaps this year.

The Trinitron utilizes a single electron gun and three
in-line cathodes to direct an electron beam through the
aperture grille onto separate red, green and blue phosphors
stripes. Sony also likes to point out that their large, single
electron lens is able to focus a sharper image than the
three smaller lenses in shadow-mask tubes.

Which type of tube provides the best picture? There’s
only one way to really tell since color pictures are some-
what subjective: Visit today’s sunlit showrooms and see
them yoursclf. R-E

Color pictures come through 429, filter glass with Chroma-
color tube 1009, brighter than with 809, filter for regular
tubes.

Single electron gun in Sony’s Trinitron is directed through
aperture grille onto red, green and blue stripes of phosphor.

TRINITRON. COLOR TUBE

IN-LINE CATHODE

ELECTRON LENS

CONVERGENCE

CONTROL
d PLATES
‘ STRIPED
PHOSPHOR
SURFACE

CONVENTIONAL 3-GUN COLOR TUBE

i
COLOR TV 1970
Looking Ahead: TV X-rays Page 2 Better Color: Fix Sweep Distortion Page 52
Add Auvtomatic Tint Control Page 36 Kwik-Fix: High-Voltage Circuits Page 61
New Color Circuits Page 40 Add Automatic High-Voltage Shutdown Page 68
Build R-E's Dot-Bar Generator Page 44  Service Clinic Page 78
JANUARY 1970 35
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ADD TO YOUR COLOR TV
AUTOMATIC CoLoR

Modernize your color set. Add R-E’s version of the Magnavox

by STEVE LECKERTS

THIS YEAR COLOR TV SET MANUFAC-
turers came up with a badly needed
circuit—an automatic tint control.
Now, we're going to show you how to
add this circuit—the only one of its
kind—to your own set.

First a little history. The circuit
was developed by Magnavox and is
used in their T940 color TV chassis.
What we are doing here is presenting
it as an add-on circuit for your set.
You will find complete data on how to
determine if this circuit will operate
in your set and how to fit it into the
existing circuitry.

If you come up with questions
please write the author, in care of
RabpIo-ELECTRONICS. Do not write to
Magnavox, they will be unable to as-

Foil side of circuit board. Use this
pattern to make your board if you
want to try adding circuit to your set.

For parts layout follow this c|| R'I
diagram. To see where to
connect the lettered ter-
minals refer to the sche-
matic on the facing page.

sist you as thcy have not done any
research into adding their circuit to
sets made by other manufacturers.

How it works

The circuit is intended to mini-
mize the error in fleshtones which of-
ten occurs when you change stations
or when program material changes.
The problem is basically caused by the
difference in phase relationship of the
chroma and burst signals between sta-
tions and may even happen when a
station switches cameras, or to tape,
or to film.

The circuit

Magnavox senses

phase errors in the chroma signal that
occur around the fleshtone segment of
the color spectrum and add whatever
correction is required to the chroma
signal to provide proper fleshtones on

00 | 5 =~ lpr—2.]

the screen of the color receiver.

The RED GATE and YELLOW GATE
transistors (Q3 and Qy in the diagram)
develop the needed correction. These
two transistors sample the chroma in-
formation that is fed to their bases.
Each gate is sensitive only to the
chroma phases on either side of the
proper fleshtone phase. A transistor
switch completes the emitter circuit
of each gate.

The combined correction signal
from both gates is added to the origi-
nal chroma signal by the chroma am-
plifier transistor. This stage is e¢mitter
driven by the same information that
is applied to the gates. The base bias
of the chroma amplifier is developed
by the individual phase shift network
in the collector circuit of each gate.
These networks add the phase cor-

I ' . ¢ £ g5
Ll e e D2 : F
D|+ R3 |/j co ; | = Spioa @ G 0
I I N l | RI8 ¢ G
— Ra— RIS RIG| L pe L @BGC o Sagg_ < (GND)
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TINT CONTROL

Total Automatic Color circuit to your set

rection needed to cause the output
from the RED GATE to develop a cor-
rection toward yellow, and the YEL-
LOW GATE to develop a correction to-
ward red. Thus the combined output
of both gates mixes with the chroma
signal being fed to the emitter of the
chroma amplifier to produce a resul-
tant at the chroma amplifier collector
having the proper phase to produce
good fleshtones on the screen.

Since chroma phases that don’t
produce red through yellow are nega-
tive going during the time that 3.58-
MHz switch is on, the gates affect only
tfleshtones and arc not sensitive to or
aflfect any other portion of the calor
spectrum.

A (c correction converts all scene
colors between yellowish orange and
bright red to normal flesh tones.

PARTS LIST

All Resistors 15-watt 10%
R1—27,000 ohms

R2, R9—2,200 ohms

R3—1.5 megohms
R4—10,000 ohms

R5, R6, R21—330 ohms, 5%
R7—680 ohms

R8—1,500 ohms, 5%

R10, R11—560 ohms, 5%
R12, R16—1,000 ohms, 5%
R13—220 ohms, 5%

R14, R15—4,700 ohms, 5%
R17—270 ohms, 5%
R18—10,000 ohms, 5%

R19, R20—2,200 ohms, 5%
R22—820 ohms, 5%
R23—8,200 ohms
R24—potentiometer, 6,000 ohms

500 V, 20% unless

unless noted

All capacitors ceramic,
noted

C1-—0.1 uxF, 100 V, polystyrens

C2, C3—0.01 uF

COLOR
TV
1970

C4, C5—20 pF, 5%, NPO

C6, C7, C8, C10, C11—0.01 uF
C9—43 pF, 5%, NPO

Cl12-—47 pF, 5%, NPO

Coils

L1—12-35 zH peaking coil

L2—56 uH peaking coil

L3—120 xH peaking coil

L4—27 uH peaking coil

L5—6.8 uH choke

Semiconductors

D1, D2, D3—FD100

D2—Zener diode, 20 V, 400 mW, 5%
Q1—2N1711 or EN1711

Q2—2N43916

Q3, Q4—2N914 or ENS14
Q5—2N5134

Sl—single pole, 3 position, siide switch

Here’s the circuit of the Automatic Color
Tint control. Note that the semiconduct-
ors marked ** are identified in the parts
list. The circuit is comparatively simple,
and easy to duplicate.

WWW.americanradiohistorv.com
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The circuit can be installed with
relative easc in both automatic-phase-
control and injection-lock type coior
receivers.

Four connections must be made
to the receiver. They are:

1) The oscillator output to the pref-
erence phase shift network through J.
2) Chroma signal from the receiver
to the automatic tint control via A.
3) Output (C) from the chroma ampli-
ficr of the tint circuit to the recciver’s
color demodulator.

4) Power supply for the automatic
tint control to D.

Let's begin by looking at what
is involved to connect the automatic
tint control circuit to a color set with
a two tube color demodulator driven
by the 3.58-MHz oscillator. These
demodulators all require between 3
and 5 volts peak-to-peak oscillator
drive. This level is conveniently avail-
able at the oscillator transformer and
is exactly the range of voltage re-
quired to drive QS5 in the automatic
tint control circuit, after filtering
(phase shifting) of the preference
network. In this circuit, the 3.58-MHz
oscillator transformer terminal s
bridged (simply tied on) to the input
capacitor of the preference network
C11. This preference network must
insert the proper phase shift with
respect to the chroma signal to assure
proper circuit operation. The rela-
tive oscillator angle is determined by
the phasc lock system whether it be
APC or injection. For most receivers
this angle will be correct as for the
examples given here.

However, if because of some
receiver peculiarity, insertion of the
tint control circuit results in obviously
wrong flesh tones, the preference cir-
cuit can be easily modified. First,
moderate changes in phase shift can
be introduced by changing the LC
component values. Second, the high-
pass network can be made into a
low-pass by interchanging the induc-
tive and capacitive tuning elements
(Cl12 and L5). By a combination of
these two techniques a full 360-degree
phase angle can be covered and every
conceivable oscillator phase dealt with.

Next, the chroma amplifier on
the automatic tint board must be in-
serted in series with the receiver’s
bandpass amplifier. Since the tint cir-
cuit is emitter fed it presents a low
input impedance to the receiver. The
most convenient place to make this
connection is at the set’s chroma con-
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trol since a 500-ohm pot is almost
universally used for this application.

In the circuit we are describing,
there is approximately a 5-volt peak-
to-peak signal at this point as it
follows the bandpass amplificr. The
wiper of the chroma control is dis-
connected and the wiper itself con-
nected to point AA on the automatic
tint control board.

The receiver’s demodulator is fed
from the output of the tint circuit
point C. This point is connected to
the color demodulator at the point
where the wiper was disconnected.

The only other concern is the
power supply, which is the most
difficult part of the installation since
it requires some calculations to make
this connection without affecting the
receiver’s normal supply voltages. The
automatic tint control draws about
20 mA and is regulated by a 20-
volt Zener diode.

A dropping resistor from a
higher-voltage supply designed for be-
tween 25 and 30 mA will assure
reasonable current in the Zener diode,
to be safely over the Zener knee and
to keep the Zener dissipation below
250 milliwatts. The receiver associated
with the circuit we have been de-
scribing is line operated and has a
280-volt voltage doubler supply. The
280-volts is dropped to 140-volts
through a 3,900-ohm 10-watt wire-
wound resistor. It is this 140-volt
supply that we will drop to 20 volts.
However, we will also have to parallel
the set’s 3,900-ohm resistor with an-
other resistor to prevent the 140-volt
supply being lowered by the additional
loading of the tint circuit.

First we compute the value of

the resistor to be connected between
the receiver’s 140-volt supply and
point D of the automatic tint circuit.
This resistor must drop 140 volts to
20 volts with a current of 27 mA.
R, = (140 — 20)/.027 = 4,440 ochms
There is a 10-watt power resistor
available at 4500 ohms (IRC PW-5).
Using this resistor the actual current
will be:

I =120/4.5K = 26.7T mA
and the power dissipated in R;:

P = V¥/R = (120)°/4500 = 3.2
watts
Next we compute the current in the
receiver’s dropping resistor.

I = (280 — 140)/39K = 359 mA
The current actually drawn is 35.9 +
26.7 = 62.6 mA. While it may appear
that we are greatly increasing the
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current drain from the receiver’s sup-
ply components, it should be realized
that this current is only part of the
current of the 270-volt supply and so
is a considerably lower percentage of
the supply current than first imagined.
The value of resistance needed to
drop 280 vo!ts to 140 volts with
62.6 mA of current is:

R, = (280 —140)/.0626 = 2,236
ohms. Since the recciver already has a
3,900-ohm resistor performing this
function we must determine what re-
sistor should be paralleled with 3,900
ohms to give 2,236 ohms. The parallel
resistance of two resistors is equal to
the product of the two resistors over
their sum and we can make the re-
quired calculation as follows:

R, = R,R// (R. + R,)
where R, is the resistor we are looking
for and R, is the resistor in the set.

By some algebraic shuffling . .

R, = 3.9 X 2.24/(3.9 — 2.24) =
5,140 ohms picking a 10-watt 5,000-

ohm resistor, we check the power
dissipation:

P, = V¥R = (280 — 140)¥
5000 = 3.92 watts.

One other point is of interest

concerning the chroma levels. In some
sets the chroma control is located
between the first and second band-
pass amplifiers. The peak to peak
chroma level is approximately 100
mV at this point. However, since
we are breaking the circuit and re-
inserting the signal with slight ampli-
fication, and since we are able to
adjust signal level with the control,
the insertion of the tint circuit chroma
amplifier at this point is functionally
corrcct. We still retain the conven-
ience of connecting to the low im-
pedance chroma control in this
way. R-E

TEST ADAPTER COLOR TIP

Tube-socket test adapters can be
used with a scope and color generator
to signal trace faulty color receivers
without pulling the heavy chassis.
Simply take out the tube in a particu-
lar stage that you wish to signal trace
and insert the test adapter in its
place, then insert the tube in the test
adapter. There are numbered metal
tabs that project out around the up-
per part of the test adapter to permit
signal tracing or signal injection tests.
You will have to obtain 7- and 9-pin
miniature and octal-base test adapt-
ers to cover the field of most tubes
that are used in color receivers.—Rob-
ert Appel

RADIO-ELECTRONICS
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IN THESE DAYS OF MINTATURIZATION,

everything from automobiles to
women’s bathing suits seem to be
growing smaller. But, who would
have thought that miniaturization
could be applied to the IC? Well, evi-
dentally someone at Motorola Semi-
conductor Products did. They have
just announced (at a Linear IC Semi-
nar, in Garden City, N.Y.) a couple
of micro-mini DIP (dual-in-line
package) IC’s that are only about
one fourth the size of the 16-lead
DIP and have only four leads.

Designed as a 250-mW audio
amplifier, the MFC4000 reduces the
component count by two transistors
and two transformers when used as
the audio power amplifier in portable
radios, tape players and phonographs.

Current drain is exceptionally
low. When operating from a 9-volt
source, the current ranges from 3.5
mA (standby) to 60 mA at 250 mW
output. Total harmonic distortion
(THD) is less than 1% up to 75 mW
and rises to about 4% at rated output.
With a 6-volt supply, total harmonic
distortion is around 2.2% from 3 to
10 mW. 4% at 50 mW and to 8% at
100 mW output.

The other micro-mini IC is the
MFC4010. a wide-band high-gain
amplifier for AM i.f. and low-level au-
dio applications. It has a minimum
gain of 60 dB and low output noise
(1.0 mV rms typical). These charac-
teristics make the MFC4010 an ex-
cellent performer as a 455-kHz if.
amplifier and as a mike preamplifier
in cassette and portable recorders.

Frequencv resoonse is flat from
800 Hz to 500 KHz and is down 3
dB at 200 Hz and 1.1 MHz. Voltage
gain is 68 dB with a 6-volt supply and
about 75 dB with 9—12-volt supplies.

Current drain rises linearly from
3 mA at 6 volts to 9 mA at 18 volts.
Typical circuit applications and data
follow.—Robert F. Scott R-E

MFC4010 Specifications

Power supply voltage: 18 Vdc max
Power dissipation (free air): 0.5 W
Power dissipation (derated
above 25°C): 5.0 mw/°C
Operating temperature range
—10to +75°C
Voltage gain (at 1 kHz): 60 dB min
70 dB typical
Output noise voltage (bandwidth
20 Hz to 20 kHz): 1 mVrms
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MICRO-MINI IC’

MFC4000 Specifications

Supply voltage (V-+): 12 Vdc max
Power dissipation

(soldered to circuit

board and held in

free air): 1.0W
Power dissipation

(derated above 25°C): 10mW/°C
Operating temperature

range: —10 to +75°C
Zero-signal current

drain (V4 = 9 vdc,
R, = 16 ohms): 2.5 mA typical,

6.0 mA max

Sensitivity (P,,, =

50 mW rms): 15 mV rms
Power output (THD

less than 109%,): 250 mw min,

350 mw typical

THD (P,,. = 50 mw): 0.79% typical

Above is circuit for using the new 4010
as a 455-kHz amplifier. Basic audio am-
plifier shown below uses the 4-lead
micro-mini 4000 IC. On the bottom, is

(P,,. = 50 mw, the 4010 (labeled wrong) used as a
V = 6 vdc): 4.5%, record/play preamp for cassette or tape
- recorders.
3
—O—ovV+
INPUT 4
¢ |
50uF o
25OHF_L
PREAMPLIFIER _L N
e
33K ,-I\ 005 T~ 100uF 16§ SPKR
L . = _ ’
L
Q‘RECORD
— AN *] { -
56K 005 PLAY
FROM
MICROPHONE
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By ROBERT L. GOODMAN

EXPANDED AND INNOVATIVE USE OF
solid-state circuits again highlight the
new color reccivers introduced for
1970. The availability and lower costs
of transistors and other semiconduc-
tors are being put to good use by most
manufacturers to improve picture
quality in their 1970 sets. Here's a few
of the circuits you'll be dealing with.

Quasar ac-line regulator

The regulated 105-volt ac power
supply in Motorola’s Quasar sets pro-
longs component and picture-tube life
while giving viewers a stable, clearer

picture. The regulator delivers a con-
stant CRT filament and B-} voltage
regardless of line variations. As shown
in Fig. 1, the power transformer and
two S50-watt resistors are in Series
across the ac line.

A high ac-line condition is sensed
by the regulator panel, which switches
the two 50-watt resistors in series to
dissipate the additional line voltage.
This maintains 105 volts ac to the
power trunsformer primary. With ac
line voltage at 105 volts, the regulator
senses a low-voltage condition and
clectronically shorts out the S50-watt
resistors, thus holding 105 volts on the
transformer primary.

The voltage regulator, therefore,

Fig. 1 can provide a voltage drop between
REGULATOR MAINTAINS the input and the regulated output,
105VAC ON PRIMARY following Kirchhotl’s law for a series

A circuit: the sum of the circuit voltage
‘[ \ l drops is equal to the applied voltage.
FIL POWER B:' Regulator operation for high ac-
IAO%-lT:IShC')E/ TRANS TRANS ' line voltage occurs when the unfiltered
] B+ to regulator control RS rises
! (Fig. 2). Transistor Q! reduces con-
isa | duction and C3 now takes longer to
| $resuLator ;) s charge (compared to u.low 1?+ con-
= PANEL oa | dition). When C3’s charge recaches 28
\l sow | volts, diac D3 fires, gating on triac
I l ) TR1, which shorts out R15 and R16.
Ll g g e A __! The triac remains on until the ac
Fig. 2
POWER
QUICK T Tl TRANS
FiIL “g
TRANS

30V PPV
{4 15
= C/B TRI
- {1/ TRIAC 2RI6
2158
50W
TRIGGER
TRANS -
. 2RIS
W 90VPPV 3: h!
4.5V PPV / 50w
‘] RZTTR
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NEW! Color TV Circuits

There’s an ac line regulator, a snap-in module for color
amplifier and demodulator, a new composite video amplifier and noise
immune sync circuils in the 1970 sets

across its main terminals goes to zero.
When this occurs, the cycle repeats
itself.

Because TR1 fired late, its duty
cycle is short and resistors R15 and
R16 are in the circurt longer during
each alternation. This counteracts the
original rise in ac line voltage. Then
Q2 is pulsed on at the beginning of
cach ac alternation to establish a zero
reference. For low line voltage, this
sequence is followed with' the converse
of the steps italicized above.

As described, the B+ is used as
a “sensor” for the triac switching op-
eration. When line voltage increascs
or decreases, the unfiltered B+ is used
to control an RC timing circuit con-
sisting of C3 and transistor Q1 used
as a variable resistor. The unfiltered
B-+ is connected to its base. The con-
ductivity (resistance) of QI deter-
mines how long C3 takes to charge
to 26 volts and close the switch. The
emitter is held at 36 volts by Zener
diode D2 when the B+ goes up. This
reduces Ql’s forward bias and lowers
the charging current. When B+ goes
down, the base becomes less positive
and increases the forward bias, result-
ing in morc current. When C3 charges
to 26 volts, diac D3 conducts and dis-
charges through the pulse transform-
er. This current produces a secondary
pulse that turns on the triac.

Here’s why synchronized firing of
the triac is needed. If line conditions
are such that the timer requires 100°
to reach 26 volts and fire the triac,

Fig. 3

270°

360°

o 90°

'PULSE
H00® © -
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the timer starts again and reaches a
second firing point at 200° (sec Fig.
3-a).

During the second alternation the
triac turns on at 200°, 20° into the sec-
ond alternation. However, the follow-
ing firings are haphazard and will pro-
duce unbalanced dc primary currents
and pon the circuit breaker. Some
type of sync is needed.

horizontal letter and number columns
printed on the module. This identifi-
cation technique permits quick loca-
tions from the schematic to a point on
the module and vice versa.

The heavy lines in Fig. 4 show
the signal path from the first color
amplifier to the IC demodulator. This
color signal enters at AS, is amplified
by seccond color amplifier Q701 and

exits to the COLOR COMMANDER con-
trol and CHROMA LEVEL controls
through connection A7. The coLor
COMMANDER conlrol is an additional
color level control ganged with the
contrast control that varies both color
and contrast level. The main color
level control (in scries with the color
level section of the coLorR COMMAND-
ER) is adjusted for the proper amount

At the start of each ac alterna- Fig. 4
. . TO VIDEO OUTPUT AMPLS.
tion the timer must be restarted to plTERLOCKTO
turn on the triac at the same point in LEROM_CHROMA _y, \L \L \L' ST -
every cycle. The timer can be restart- 24v W= =Ry
ed by discharging C3. Hence at 0°, ::OPF ‘l
180°, 360°, etc., the capacitor must be 100pF | 10uH
discharged. (see Fig. 3-b). IOOZF {6 :TSF’YW]-
With npn transistor Q2 across L I€ T L
rfr >
C3, the base .must go positive at 0°, ) S5 Ss% Ss% ‘
180°, 360°, etc., to drive the transistor ' ‘z‘Asz !
into conduction and discharge the ca- I‘ 5% 252: l
pucitqr. At all other. times the basc? 1s comaﬁgosa =y . ey YW /’nsél
negative and Q2 is nonconductive. CONTRO I = Y CF 2260V (E% Y I FH—
Full-wave rectification is used to de- ‘A lz.m ) 5 !
i s
Ative ] 75pF
velop a negative output waveform t.o 50 CELGE —)ml 75 =
cause Q2 to conduct. However, this KILLER ADJ y = -
negative waveform is coupled through l e . HE
o ) . ( 12K +24V
a capacitor to the base of Q2. A posi- eV L oo
tive pulse then occurs at 0°, 180°, and AL Al 1\50\/
360° COLOR INPUT +4.2V 121-748 =
g PRI piee 2ND COLOR
COLOR AMPL. l N U
Zenith’s Dura-module | 47K +28v ¥ /\/\
A snap-in, solid-state Dura-Mod- A9 ‘?00 'i';epsm
ule used in Zenith’s 14A9CS51 color =
TV chassis contains the color ampli- = sao0n 8 ?E 3 T i /\/\
fier and a demodulator IC. 24v L L L L k= 3054 MK s
The module circuitry is shown  NotE: ol CWINPUT  (42) 355 iz
within the dashed line in Fig. 4. Con- ’},’,’I’T"HEF:K}’%‘,-EAGES OBTAINED =
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etc.) correspond to the vertical and Fig. 5
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of color signal rcquired for proper
tracking with contrast. Once the color
level is set, the COLOR COMMANDER
control is adjusted for contrast and
color level during color programs and
contrast during b-w programs.

The color signal re-enters the
module at B10 and couples to the
demodulator. Following demodulation
in the IC, color difference signals exit
the module at U6, T3, and T7 to the
video output amplifiers.

Video (Y) amplifier
The Zenith 12A12C52 chassis

Fig. 6
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now uscs three (ransistor stages to
process the composite video (Y) sig-
nals (Fig. 5). Composite video is cou-
pled through a 4.5-MHz trap to the
base of the first video amplifier Q201,
an emitter follower.

The composite video (Y) signal
is further coupled through a 50-pF
nonpolarized capacitor (shunted by a
5.6K resistor) to the base of second
video amplifier Q203. Dc coupling be-
tween the first and second video am-
plifiers is accomplished by the 4.7K
and 5.6K resistors. Capacitor C206
(shunted by a 10K resistor) and the
5.6K resistor (arm of the contrast
control) provide proper black-level
tracking with adjustment of the coLor
COMMANDER (contrast) control.

Thermistor R205 with a 1K re-
sistor provide brightness stability dur-
ing the first few minutes of receiver
warmup. This stability is desirable
since the color amplifiers require a
few minutes to stabilize at operating
tempcrature.

Composite video information
(positive-going) is also coupled from
the colleector of Q203 through peaking
coils L.204 and L206 and delay line
L.205 to basc of Q204, the third videco
amplifier (emitter follower). The
composite video emitter output is in-
jected into the cmitter circuits of the
three color video output amplifiers.
Transistor Q204 is actually the emitter
ground-return circuit of these three
amplifiers.

Because all video amplifier stages
are direct- or dc-coupled, any failure

in the first video stage will be directly
reflected into the cathode of the CRT.
If onc stage opens, the screen will be
dark. And if a stage became shorted,
the screen would be very bright and
you may lose brightness control ac-
tion.

The purpose of the phase-splitter
stage shown in Fig 6 is to change and
control the phase of the chroma signal
(provide proper color hue for the set
viewer).

Chroma information is fed to
Q103 through color control RI110,
and the output is tapped from both
the collector and emitter. This infor-
mation is applied to a phase-shifting
network (R123 and C118.)

This phase-shifting action can be
seen in Figs. 7a, b, ¢. where the col-
lector and emitter signal voltages are
represented by generators delivering
to the network voltages of equal am-
plitude but opposite phase. In Fig. 7a
emitter voltage V. is in phase with the
input signal voltage; collector voltage
V., is 180° out of phase with the input
signal voltage (thus 180° out of phase
with the emitter signal voltage).

The emitter signal is shifted 90°
by cupacitor C; thercfore, the emitter
signal at point A appears 90° out of
phase with both V. and V.. This 90°
voltage shift is represented by V,
(Vsner). Of  course, a certain
amount of the in-phase collector sig-
nal (V.) is added to V, at point A.
This amount is determined by the ad-
justment of tint control R.

(continued on page 87)
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by E. D. CLARK

IN MANY CIRCUIT APPLICATIONS, TWO
or more resistors must be closely
matched while the actual value used
may be 10% or more off the specified
value. Matched pairs of resistors are
made but are often difficult to obtain.
Here is a simple circuit [ have used to
match ordinary resistors to well within
1% tolerance.

Fig. 1 shows a simple bridge con-
sisting of RI, R2. R3 and R4. Re-
sistors R3 and R4 can be inter-
changed (by S2) so current unbal-
ance can be compared. Switch S2 may
consist of a toggle, knife or momen-
tary d.p.d.t. switch. SI may be a tog-
gle or normally closed push-button
switch. The meter is an old 0—1-mA,
50-ohm movement in a vom. Any sim-
ilar meter is suitable. The meter (M)
is connected (as shown in dashed
lines) across points X—X when
checking resistors up to 100 ohms or
s0.

The dc amplifier in Fig. 2 is used
when matching resistors up to 500,000
ohms. The transistor is in a common-
emitter circuit with R7 limiting cur-
rent through the meter. Resistors R6
and RS, in conjunction with the re-
sistors being checked. form a voltage
divider that provides base bias for the
transistor. The amplifier is connected
across the bridge at X—X. The 4.5-
volt battery in the bridge supply is
suitable for resistors up to at least
10.000 ohms. With a 150-volt supply.
resistors up to around 500,000 ohms
can be compared.

The theory of operation is that
when R3 equals R4, throwing R2 from
one position to the other does not
change the meter deflection. Also,
when R1! equals R2, the meter will
not deflect when used direct and will
not deflect from the reference point
when the amplifier is used.

Using the bridge

Connect up RI, R2, R3 and R4
(100 ohms. 10%. for example). Set
R5 for maximum resistance and con-
nect the battery and meter. If the
meter reads upscale, reverse the posi-
tion of S2. Tf the deflection is still
upscale, leave S2 in the position for
maximum upscale reading. (It is ad-
visable to open S1 before operating
S2. The reason is that if the S2 con-
tacts do not break or make at exactly
the same instant, a current surge of
considerably higher than full scale
flows through the meter.)

If the meter deflects upscale in
one position of S2 and backwards in
the other. note the upscale reading
and then reverse the battery or meter
polarity and take another reading.
Leave evervthing in the nosition that
gives the greatest deflection,
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MATCHING RESISTORS

fo close tolerances

Sl s2

o s e e

+
asy  —
o 7
150V 1
SEE I R4
TEXT 2=

T

Fig.!

Now, temporarily connect a
much higher resistor across R3 and
then R4 and note the change in meter
reading. The resistor that causes an
increase in reading is the /ower one
and is the one to be modified to raise
its value to match the other.

Remove a part of the resistor
body by grinding or filing. Note the
decrease in meter reading as material
is removed. Check frequently for bal-
ance by operating S2. When throwing
S2 causes no change in meter reading,
R3 and R4 are matched.

If you want to match R1 and R2,
locate the lower value as explained
above and modifty it until the meter
reads zero. If all four resistors are to
be matched, interchange Rl and R3
or R2 and R4 and repeat the proce-
dure.

The basic bridge is quite sensi-
tive. For example, three 100-ohm re-
sistors and one 99-ohm resistor will
show a meter reading of around 75
pA—about 3%4 divisions on the [-mA
scale. As a test, I used the bridge de-
scribed here to match pairs of 100-,

1,000- and 10,000-ohm resistors.
When checked on a precision resis-
tance bridge, the 100-ohm pair
checked out as 107.5 and 107.6 ohms;
the K pair measured 1.118 and
1.119 ohms and the 10K pair came in
at 11,124 and 11,126 ohms.

When using the amplifier, con-
nect the meter as in Fig. 2. With S!
open, adjust R8 for a center-scale
reading. (When checking higher-
value resistors, it may be necessary
to increase the value of Ré6 before the
meter can be centered. Now, procede
to match the resistors as described
earlier. When matching is fairly close,
R5 can be adjusted to apply full volt-
age to the bridge resistors.

An easy way to handle R, R2
R3 and R4 is to mount them in a

WwWWwWw.americanradiohistorv.com

Fig.2
Jones-type barrier terminal strip.

Modifying resistors

There is nothing new about
changing the value of composition re-
sistors such as Ohmite Little Devils
but I've found that grinding part ot
the resistor body away seems to work
better than filing or scraping as the
latter methods seems to cause erratic
changes in resistance. I leave the re-
sistor being modified in the test cir-
cuit and watch the meter as 1 grind
away the material.

One word of caution: Heat gen-
erated by grinding will cause a tem-
porary additional increase in resis-
tance. So. when nearing the desired
value, let the resistor cool to ambient
temperature before rechecking. This
method allows the matching of three
other resistors to one with a higher
value. The latter may be a 1% pre-
cision unit if desired. Seal out dirt
and moisture with a coating of ser-
vice cement or epoxy cement.

Matching by selection

It may surprise you to know that
you can sometimes get two or three
1% pairs from. a random group of
ten resistors of the same value and
make. When matching by selection,
the resistors being compared are
within 19 if balance can be obtained
by shunting either one with a resistor
100 times its value. While ordinary
carbon resistors do not have the sta-
bility and low-noise characteristics of
deposited-carbon and metal-film types,
they are useful in such applications as
split-load phase splitters and grid re-
sistors in push-pull amplifiers.

Two resistors may also be
matched by shunting the larger with
an additional resistor that will bring
its value down to the level of th-
smaller one. R-E
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BUILD R-E’s
IC color pattern generator

BARS

With IC’s you can make a really special color pattern generator. The only

front panel control is the pattern selector switch.

By RAYMOND G. KOSTANTY

WHAT FEATURES DO YOU LOOK FOR IN
a color bar-pattern generator? Out-
standing stability, ease of operation, a
variety of patterns, gencrous use of
the most modern semiconductors and
integrated circuits, instant warmup,
low cost, compactness and light
weight? If so. this generator, which
has all these features, is for you.

A single selector
knob turns the unit on
and delivers any of
the following patterns:
horizontal lines, verti-

cal lines, dots, cross-
hatch, color bars. A
color amplitude con-

trol can be added. Rf
output 1s slug-tuned to
channel 3, 4 or 5.

Circuit operation

The pattern gen-
crator is dependent
upon three basic build-
ing blocks: the inverter,
the NOR gate and the
J-K flip-flop.

The simplest ele-
ment is the inverter.
Its symbol and truth
table are in Fig. l-a.

In digital circuits,
the signals into and out
of an element are clas-
sified as HIGH or LOw.
In the truth tables,
HIGH is represented by
the symbol 1 (one)
and LOW is represented
by 0 (zero). With the
IC’s used in this pat-
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tern generator, any voltage into or out
of the basic elements greater than
-0.70 volts is defined as a 1, and any
voltage less than this is defined as O.
Returning to the truth table in
Fig. 1-a, we find that a 0 appears on
the output of an inverter when its in-
put is 1 and vice versa.
The operation of the NOR gates
is explained in Fig. 1-b. If either or
both inputs are 1, the output is 0.

——

DOTS

//,CROSS

CLEAR

HOR\\\sI\
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The small circle at the output of
the symbol can be thought of as
meaning an inversion. Thus, a NOR
gate is an or gate followed by an in-
version.

When an AND or or function is
needed, it can be produced as shown
in Figs. 1-c and 1-d.

The J-K is the most versatile
flip-flop available and is widely used
in frequency dividers, counters and
shift registers. Its sym-
bol is in Fig. 2.

It has three in-
puts—J, K and C, (fre-
quently referred to as
S, C and T, respec-
tively), and two out-
puts—Q and @ (fre-
quently referred to as
the | and O outputs,
respectively)

The J-K Aflip-flop
is a clocked device;
that is, the outputs
change only after a
negative-going  signal
(clock) is applied to
its C, input. The state
of the outputs after the
clock pulse is deter-
mined by the state of
the inputs and outputs
just prior to the clock
pulse.

For example, if J
is 0 and K is | before
the pulse, then Q is 0
and Q is 1 after the
clock pulse has ar-
rived. (The Q output
is always opposite the
Q output.)

If both the J and

RADIO-ELECTRONICS
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4 NO. 34 HOLES
o) ) FOR 4-40 X34

0 SCREWS

CI.4
[R28]
R36
R27
R23
—{rR2E}—
~{R2a}—
~{or—
R
oz m}-
[R21]
R22
s

SEC.
RECT 1 P
R /-
Poe
<
B \‘
PRI
— c20 +
’/I l l
To S)-b T0 FROM
ARM 117 VAC  ARM Si-¢

Everything but the selector switch goes on this circuit board. The top diagram is
the foil side of the board. The bottom diagram is the components side. Wiring and
components in color are mounted on the foil side of the board. Interior of the com-
pleted unit is shown at the left.
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We pack your electronics course with
kits to make your training fast.
You’ll enjoy every minute of it.

H Ybur N'f ; SUC

Choose a career in electranics:
Computers. Color TV Servicing.
Automation. Communications.
Whatever the field, NTS has a
comp'ete home-study package to
get you to the top faster. 10 thor-
ough training courses. Each in-
cludes everything to give you the
working knowledge required of
successful technicians.

NTS Project-Method Training is
ithe practical way to learn elec-
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tranics. It’s a proven combination
of lessons and the best profes-
sional kit equipment available.
NTS provides the biggest selec-
tion of kits ever offered in home-
study . . . all at no extra cosl
You’ll construct these exciting
kits 1o fully understand electronic
circuits, componenis, and con-
cepts. Our Project-Method lets
you build skills by putting theory
into practice . . . by working with
your hands, as well as your head.

www.americanradiohistorv.com

cess package

The NTS “learn and practice® ap-
proach makes training at home
really easy. All it takes is a few
hours a week . . . whether you're
starting from scratch or in ad-
vanced courses. This is the all-
inclusive success package that
put thousands cf men into the
best paying jobs . . . or into their
own business. If “just a living”
isn’t good enough for you, now is
the time to get something better
going for you!

RADIO-ELECTRONICS
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NTS COMPUTER
ELECTRONICS

This is the future. And it’s hap-
pening now. The number of com-
puters will increase many times
inthe next few years.

Exclusive new
Compu-Trainer®

NTS offers a solid grounding in
computer operation, wiring, data
processing and programming.
One of the 10 important kits in-
cluded is our exclusive Compu-
Trainer®, It's a fully operational
computer logic trainer — loaded
with integrated circuits — the first
ever offered in home study. it in-
troduces you quickly to how,
what, when and why of computers

. from theory to practical serv-
icing techniques. This unit is
capable of performing 50,000 op-
erations per second. And it's sent
at no extra cost.

NTS COLOR TV
SERVICING

This is a broad, easily understood

COLOR TV
295 SQ. IN. PICTURE

program designed to make you a
complete home-entertainment
service technician. Included, at
no extra cost, is a color TV
that has more features than any
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set on the market. You also learn
all about stereo, hi-fi, multiplex
systems, and become a specialist
in Color TV Servicing. Kits also
include AM-SW radio, solid-state
radio, field-effect transistor volt-
ohmmeter, electronic tube tester.

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

You're trained in the “push-but-
ton” electronics that keep indus-
try going and growing. .. from
relay type controls to highly
advanced systems essential to
production. You receive 16 kits in-
cluding a 5” wide band oscillo-
scope, and the new NTS elec-
tronics lab: a
fascinating NTS
exclusive
experi-
mental
laboratory.
A complete
workshop
which
makes you
familiar
with solid- *’
state,

miniature,

and integrated 5"
circuits. Oscilloscope

»g@?«.ae@.'

©
¢

218e

9
R

Q

NTS ELECTRONIC
COMMUNICATIONS

The use of 2-way radio systems in
private and commercial applica-
tions is skyrocketing. NTS pre-
pares you for the big-money
opportunities in the field of trans-
mitting and receiving equipment.
Your tuition will be refunded in
full if you cannot pass the FCC
exam for a 1st Class Commercial
Radio-Telephone Licehse within

www . americanradiohistorv. com

six months after successfully
completing this course. You build
valuable kits including Amateur-
Phone 6 Meter VHF Transceiver,
solid—state Radio, and a field-
effect transistor volt-ohmmeter.

CLASSROOM TRAINING
AT LOS ANGELES

You can take classroom training
at Los Angeles in sunny Southern
California. NTS occupies a city
block with over a million dollars
in facilities devoted exclusively to
technical training. Check box in
coupon.

NATIONAL }SCHQOLS

4000 South Figueroa Street
Los Angeles, Calif. 90037, U.S.A.

APPROVED FOR
VETERANS

Accredited Member: National As-
sociation of Trade and Technical
Schools, National Home Study
Council.

10006
+rre

—— st v S 44
s

r
| TODAY, MAIL

2

NTS GUIDE
| COUPON ELECTRONICS
| FOR FREE '
| COLOR
| CATALOG 3’ &
| AND SAMPLE i _
| LESSON.

| NATIONAL TECHNICAL SCHOOLS

| 4000 S. Figueroa St., Los Angeles, Calif. 90037
| Please rush Free Color Cataiog and
| Sample Lesson, plus information on
field checked below. No obligation.
No salesman will call.
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SERVICING I
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TRONIC COMMUNICATIONS I

FCC LICENSE COURSE I
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K inputs are 0, every time a clock is
applied, the outputs change (toggle).
If the clock signal is a square wave,
the output is a square wave of half
the clock frequency, since the flip-
flop can change state only just after
the clock has gone from 1 to 0.

The outputs can be made to
memorize their last states or prevent-
ed from changing by making both J
and K HIGH.

A fourth input, the direct clear,
C., when nici will force the O out-
put to be 0 regardless of the J, K or
C, states. It is not used in this par-
ticular circuit application.

The circuits

The various frequencies in the
generator and all components are
shown on the full schematic in Fig. 4.

A 189-KHz crystal-controlled
square-wave generator is the heart of
the divider chain. Its output is di-
vided down to 15.75 kHz for hori-
zontal lines and 60 Hz for vertical
sync.

It’s in the divider chain that the
J-K flip-flop really shines. Since each
divider block counts each pulse put
into it (rather than ignoring most of
them as unijunction dividers do), an
entirely jump-proof divider results. As
a result there aren’t any horizontal or
vertical hold controls to fiddle with in
this generator—it doesn’t nced them.

This type of divider is also in-
sensitive to supply voltage variations
and temperature extremes. Even if a
large power-line transient should get
into the divider chain, it would fall
back into sync within 1/60 second.

If all the flip-flops were used in
their simplest divide-by-two mode, we
could cascade 9 flip-flops to get a 512-
line raster which might require read-
justing the TV’s hold controls.

To produce the desired 525-line
raster, dividing blocks of 2, 3, 5 and
7 are used. The 3, 5 and 7 division is
obtained by a variety of feedback ar-
rangements.

For those of you more interested
in the divider blocks, Fig. 3 shows
timing diagrams for the 3 divider and
for onc of the two types of 5 dividers
used here. Peak-to-peak amplitudes at
all points in the divider chain are
about 1.5 volts.

For example, in Fig. 4, the hori-
zontal blanking pedestal is formed by
taking the 15.7-KHz signal from
IC2-a, differentiating it with C3 and
R4, and “squaring up” the resulting
waveform with IC11-b and ICll-c.

IC2-b forms the horizontal lines
in such a manner that they start and
end during the blanking interval.

The crosshatch pattern is gener-
ated by allowing either the horizontal
or vertical lines to generate the video
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signal. IC10-a performs the or func-
tion in the circuit.

Dots are formed by allowing a
video signal to pass only at the inter-
section of the horizontal and vertical
lines. IC12-¢, 1C10-d and the inver-
sion inside IC2-b form the AND gate
as shown in Fig. 1-d.

A 3.56-MHz oscillator generates
the chroma signal. A 189-kHz gates
the chroma signal on and off via R8

AlB
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Fig. 1—Logic elements make the gen-
erator work. It uses inverters (a), NOR
gates {b), AND gates (c), OR gates (d).

Cq
J— |
INPUTS  C} —— OUTPUTS
K- — — Q

Fig. 2—Basic J-K flip-flop is a major
component in the circuit of this pattern
generator.

0 | 2 3

ICi=a-13 | | I | | | | |
ICi-a-14 | | | | | I | |
ici-b-8 | |

ICl-b-9

tca-a-3| [

Fig. 3—For 525-line raster dividing
blocks of 2, 3, 5, and 7 are used. Here
are timing diagrams for 3 and 5 dividers.
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and C6 to produce the 12 color bursts.
(Only 10 are visible because one oc-
curs during blanking and one occurs
during the burst period.) 1C12-f per-
forms the gating and amplifies as well.
C8, R9 and R10 reject the 189-kHz
signal but pass the 3.56-MHz signal.
Q2 is an emitter follower isolation
stage.

The brightness component of the
color bar signal is obtained by passing
a 189-kHz squarc wave through
S1-A-6 and 1C10-b simultancously
with the chroma signal.

IC10-b serves threc purposes: it
inverts, it prevents modulation dur-
ing the blanking period via the con-
nection from ICI!-¢c-3, and it brings
the amplitude of the various patterns
to a constant level so the contrast on
the TV screen is the same for all gen-
erator patterns.

Q3, L1, CIS5 and associated com-
ponents form a common-base rf oscil-
lator circuit.

DI, D2, R21, R22, R24 and R25
form a modulator whose linearity is
much better than that of the ordinary
one-diode modulator. C14 couples rf
to the modulator and RI19 counles
video to it. Chroma input is via C23.
Modulated rf output is across R23.

How to build it

A printed circuit board is a must.
Make your own from the pattern on
page 45 or order one from the ad-
dress given in the parts list. Drill
according to the parts layout, using a
pin vise manually or a hand drill.

When possible, use the specified
manufacturers’ parts. These were
chosen for small size and low cost. C4
should be a high-quality unit to ob-
tain maximum chroma oscillator sta-
bility. Similarly. the coil form for 1.1
should have a locking nut on it to
prevent frequency shifting due to vi-
bration. After winding L1, apply sev-
eral coats of coil dope to secure the
wire to the form.

Note that the circuit board is de-
signed for Va-watt resistors.

Mount the components as shown.
Don’t clip the leads on the soldered
components until the jumpers on the
foil side of the board have been
added. The color overprint shows the
location of the jumpers RS and Rect.
1.

To mount the transformer, notch
the PC board with a small knife and
file about %4 inch for the width of
the mounting strap. Bend one of the
mounting lugs straight down, fit it into
the notch, and then continue to bend
it around to the foil side. Solder the
lug to the foil beneath it after pre-
tinning both the lug and foil.

The other lug is mounted with a

(continued on page 94)
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Don’t let distorted pic-
tures caused by sweep
distortion spoil
viewing pleasure. Here’s
how to fix them—fast!

your

by MATTHEW MANDL

CONTRIBUTING EDITOR

ANY TROUBLES WHICH DISTURB THE
waveshape of either the vertical or
horizontal sweep signal cause scan
distortion. Symptoms include poor
vertical or horizontal linearity, scvere
bending at sitdes and scan curvature at
screen edges (pincushion effects).
Such defects have common origins in
both color and black-and-white sets,
but present greater problems in color
because of convergence factors and
more complex sweep circuiiry.

Pincushion correction

Bending of the scan lines at the
outer edges of the raster has always
been a problem with large-screen
tubes. In b-w sets small magnets are
suspended along the tube sides (usual-
ly by extension wires or rods from the
yoke). These are adjusted so their
magnetic fields bend the electron beam
slightly and correct the pincushioning.

In color sets three beams must be
aligned properly for purity and con-
vergence. Pincushion magnets cannot
be used since they would disturh such
settings. Instead, special circuits are
used which sample vertical and hori-
zontal signals and form parabolic
waveforms. These are injected into the
sweep system for correction of pin-
cushion effects caused by the wide-
angle sweep in large-screen tubes. Be-
cause active signals are used (instead
of passive magnetic fields) this type
of correction is often referred to as
dvnamic pincushion correction and
may be indicated on schematics by the
letters DPC.

Typical pincushioning is illustrat-
ed in Fig. |, where a rectangular dis-
play shows edge curvature. During the
initial setup procedures for a color
set, pincushioning should be corrected
before convergence adjustments are
made. If DPC circuits become defec-
tive, convergence will also suffer, but
good convergence will be restored

Fig. 1—Pincushioning is concave curvature in the raster edges. It is due to tube-
screen geometry and is a fairly common trouble on large-screen TV sets.

RADIO-ELECTRONICS
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when the DPC system is restored to
its proper function.

Various types of pincushion cor-
rection circuits are used in large-
screen color sets. The type depends on
whether only the top and bottom of
the raster need adjustment, or only
the sides. If both require it, more
elaborate circuitry is used. Screen size,
detlection angle and scan circuitry all
have a bearing on final requirements.
Some sects use only transformers and
RC circuits, while others use a tube
for proper waveshaping.

One of the more basic types of
pincushion correction is shown in Fig.
2, used in the Silvertone 528.72500
color chassis. Here, two transformers
have their primaries in series with the
horizontal coil leads. A horizontal
sweep signal is produced in the scc-
ondarics and shaped by the phase coil
and RC network. This signal is ap-
plied to the vertical deflection coils
and to the vertical sweep signals ob-
tained from the vertical output stage.
The correction signals affect the rate
of scan at the start and end of the
sweep, and can be adjusted by the pot
and phase coil for straightening the
edges.

When the top and bottom pin-
cushion adjustments are made, verti-
cal linearity should also be checked
and readjusted if necessary. Improper
vertical linearity will cause a bulging
of horizontal lines at the raster cdge,
while pincushioning will producc a
concave effect, as shown in Fig. 1. A
bar gencrator should bc used to test
the vertical and horizontal scans, us-
ing a cross-hatch pattcrn so both can
be kept under observation during ad-
justments.

A corrector circuit using a tube
is shown in Fig. 3 and is found in the
Zenith 23XC36 chassis. Here, half
of a 6KT8S is used for pincushion cor-
rection, with the other half as the sec-
ond color amplifier. If correction
fails initially, try a new 6KTS8. Next
check for proper grid and plate volt-
ages as indicated on the schematic. A
scope test at the plate should show a
parabolic waveform having 230 volts
p-p at a 60-Hz rate. Note the two
isolating capacitors for the horizontal
signal injection are rated at 1 kV.
Check these for leakage and open and
shorted conditions.

Some receivers have more clab-
orate pincushion correction circuitry,
necessitating a more thorough check
of components when circuit defects
occur. In the Magnavox T920 series
chassis, for instance, a dual-triode
12AX7 is used for pincushion correc-
tion signal amplification. In the Mag-
navox T922 color sets, a separate pin-
cushion board is used, with the out-
put signal from a dual-triode 6FQ7.

JANUARY 1970

Other troubles may contribute to
sweep distortion when linearity and
pincushion adjustments fail to pro-
duce results. Shorted turns in the yoke
can produce pincushioning, and sweep
linearity can be disturbed by defective
capacitors, resistors or thermistors
within the yoke housing. Also, if a
defective yoke has been replaced by
one not matched properly to the
sweep output system, sweep distor-
tion will result.

Insufficient or excessive drive to
the horizontal output tube is another
common cause for sweep distortion,
with weak tubes in the horizontal os-
cillator and output sections a usual
contributing factor.

In a number of receivers the
blue shaping coil in the convergence
section is slug-tuned as shown in Fig.
4. Often this control is brought out on
thc convergence board, but actually
is not part of the convergence setup
procedure. Thus, when making con-
vergence adjustments, do not tamper
with this setting because it will cause
horizontal swecp distortion and over-
load the horizontal convergence com-
ponents. If adjustments are necessary,

ceiver for the special procedures nec-
essary.

Distortion from hum

When hum enters the sweep sys-
tem it will modulate the scan signal
and periodically decrease and increase
sweep amplitude. Consequently, the
raster edge curve mayv depend on the
amount of hum entering the system.

When 60-Hz hum enters the
sweep circuitry it will produce a single
change in width as shown in Fig. 5,
and a dark horizontal area appears
(hum bar). The usual cause is cath-
ode~heater lcakage in the rf, i.f. or
video amplifier tube sections.

With a slight leakage the hum
bar may hardly be visible, but a
slight curvature may appear, re-
sembling a pincushion effect. Thus, if
pincushion adjustments fail to restore
lincarity, check tubes for cathode—
heater leakage. If the leakage is prior
to sound takeotl, some hum will appear
in the spcaker.

With a full-wave power supply, a
hum signal may affect swecp due to
filter capacitor troubles in the low-
voltage supply, as shown in Fig. 6.

refer to the service notes for the re- Full-wave rectification produces a
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Fig. 2—Pincushioning correction circuit
used in some Silvertone TV chassis.
Fig. 3—Pincushion correction (lefl) is
provided by a triode in Zenith circuits.
Fig. 4—Avoid blue-shape control (be-
low) when converging. It can cause dis-
tortion.

RIGHT BLUE
HORIZ LINES

- -

CONVERGENCE BOARD
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120-Hz signal which will cause two
changes in width and a double hum-
bar effect. Even with a slight 120-Hz
interference (without noticeable hum
bars) the double change in width is a
clue that pincushioning troubles are
not the culprit. With a 120-Hz signal
affecting sweep, bending will be pres-
ent with or without a picture. If the
120-Hz hum is present in the voltage
to the rf or i.f. amplifiers only, the
hum bars will disappear when a tube
is pulled in the i.f. amplifier preceding
the detector (in parallel-heater re-
ceivers).

In most color sets the low-volt-
age supply has separate taps and filter
sections for various portions of the
receiver. Thus, a defective filter ca-
pacitor in the supply section feeding
the horizontal deflection circuits will
cause picture pulling, but without hum
bars. With the hum entering stages
between the tuner and video amplifi-
ers, however, hum bars are usually
visible in addition to the double
change in width.

The symptoms shown in Fig. 6
will vary with the amount of hum sig-
nal present. In one instance severe
pulling was present only for the first
few minutes after the set was turned
on. The set was a Westinghouse V-
2476-1 chassis. Hum bars were only
faintly visible, indicating the trouble
was in the low-voltage supply feeding
the horizontal sweep system. Because
of common power supply circuitry,
however, some hum voltage was leak-
ing into the video sections and pro-
ducing faint bars.

The power supply circuit for this
receiver is shown in Fig. 7. It uses the
voltage-doubling principle, with each
of the 160-uF capacitors receiving a
separate rectified charge, and deliver-
ing double the voltage because they
are in series across the output of the

SINGLE CHANGE
IN WIDTH

ONE HUM BAR

Fig. 5—Single curve at raster side is
caused by stray 60-Hz signal pickup.

DOUBLE SHADED
AREAS (HUM BARS}

TWO CHANGES
IN WIDTH

Fig. 6—Two hum bars and curves are
due to 120-Hz pick up from full-wave
supply.

+410V

CIRCUIT
BREAKER

POWER
TRANS

AC
LINE

-

Fig. 7—A full-wave voltage doubler used
in the power supply of many TV sets.

B-plus power supply in this chassis.

The upper 160-uF capacitor
(next to the filter choke) felt warm
to the touch and had a slightly
scorched smell. Evidently a partial
short or leakage was present when the
set was first turned on and before the
tube heaters permitted full conduc-
tion loading. During warmup the re-
duced load raised the voltage in the
supply and caused the trouble in the
filter capacitor. When the heaters
came up to normal temperature and
the loading effect was in full force, the
normal operating voltage was insuf-
ficient to cause the temporary break-
down

A replacement of the suspected
capacitor cured the trouble. In this
instance, however, a 300-volt capaci-
tor was installed as an added safety
feature. Since one of the two doubling
capacitors became defective, the oth-
er 160-uF, 250-volt capacitor might
also give trouble. Thus, this capacitor
was also replaced with a 300-volt type.
While these two capacitors don’t have
to be perfectly matched, their ratings
should be fairly close to provide for
an equal distribution of voltage across
them. If one capacitor is too far off,
the unequal voltage drops across the
two may place a voltage across one
that exceeds its rating, causing a short
life.

Since chassis removal in a color
set is time-consuming, some service
technicians take the added precaution
of replacing the silicon rectifiers as a
matter of routine when replacing filter
capacitors. Defects in the low-voltage
supply often overload the rectifiers
and shorten their life. Thus, while
their replacement adds to the service
bill, it reduces the chances of a call-
back and may save the customer an
additional service charge in the near
future. R-E

Islip, L.I., N.Y. 11722.

by TOM HASKETT

TOOLS FOR ELECTRONICS

This issue, starting on the facing page, is the fifth part of our new series of articles on tools
for electronics. It starts our description of wrenches. Next month we will continue the series
with the next section of the article on wrenches and how to use them. We believe you will
find all of this material a handy, practical addition to your R-E Reference Manual.

If you wish you can purchase a special hardcover binder to keep your Reference Manual
pages together. It has a dark blue fabric cover and is gold stamped Radio-Electronics Ref-
erence Manual. The cost is $1.00, postpaid. Order from N. Estrada, 17 Slate Lane, Central
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by CLYDE SCHULTZ"
TAPE RECORDERS ARE FOR FUN, BOTH
for the recordist and his audience.
With small recorders or large, mono
or stereo, one way to get more enjoy-
ment from your recorder is to add
a relatively inexpensive accessory—a
microphone mixer.

With a mixer you can apply to
your own recording all the tricks used
by the pros. You can record sound-
on-sound, fade voice and music, re-
cord voice over music, Oor mix pro-
gram sources from several locations.
At a party you can record conversa-
tions from scveral “candid” micro-
phones, or record sing-alongs with
enough mikes to get everyone into
the action. With the family, record
the kids singing along with their
favorite records. Even have fun alone
“disc-jockeying” your favorite records
on tape.

Passive & resistive mixers

The basic operation of a mixer
isn’t at all difficult—in fact, you can
make a simple mixer by taking a
junction box and mounting three
jacks on it. Wiring thesc jacks in such
a way that two input jacks are con-
nected in parallel to a common output
jack gives us a simple passive mixer
that does not amplify the input signal.

“But,” you ask, “If mixers are so
simple, why do they get so expen-
sive?” The easiest way to answer this
question is to take the simple mixer
we have just “built” and sce what it
would take to turn it into a profes-
sional instrument.

The first change is to add a po-
tentiometer to control input levels
and provide a pleasing balance of
sound at the mixer output. Without
these controls one of the input signals
could drown out the other.

With this addition, our home-
made mixer would have the features
of the least expensive mixer on the
market, the resistive type (Fig. 1).
These small resistive mixXxers mix in-
puts from two  high-impedance
sources to provide a monaural out-
put. They use no power, they’re port-
able and easy to use.

The simplicity of the resistive-
type mixer makes it great for those
impromptu recording sessions with
the kids. Just plug the mixer into your
tape recorder, connect two mikes to
the mixer inputs, and you’re ready to
record. Onc microphone can be placed
in front of a music source, such as
a radio or phono, while your child
uses the other to sing along. By using
the monitor output on your tape re-
corder, you can get grandpa and
grandchild on tape with a fair share
of the volume for each.

*Switcheraft Inc.

JANUARY 1970

MIXING SOUND
FOR FUN

Increase the versatility of your tape recorder

The versatility of this type of
mixer would make it a recordist’s
delight if it were not for two minor
drawbacks. One is the fact that with
resistance mixers, the voltage level of
the output is always lower than the
level of the input. The other draw-
back will cause a problem only if you
have a sterco recorder: these small
mixers have a monaural output. To
solve these problems let’s go back to
our homemade mixer.

l\.

AN
S

e

by adding a microphone mixer

For sterco capability we have to
add another output to give us left and
right output channels. Then, to pro-
vide a mixing capability, we must add
two more inputs, connecting them to
the new output in the same way the
previous connections were made. Add
a switch to direct the two sets of in-
puts to one of the outputs for mono
operation when we want it, and we
have what corresponds to the next
price level in mixers, a passive stereo/

g
S

Fig. 1-—Low-cost resistive mixers combine two inputs for a monaural output.
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mono mixer arrangement.

A sterco/monaural passive mixer
can provide for four or more high-
impedance sources. Again, because it
is passive, no power supply is needed.
This type might mix four different
sound sources, two on each sterco
channel, or all four on on¢c monaural
channel. With it you can mix music,
voice or other sources and contro! the
level of cach channel with an indi-
vidual volume control.

This type of mixer is uscful for
rccording group sessions. At a party
you can position one mike for a
music source and still have three left
for the *“‘chorus.” Adjusting the vol-
ume can be done through the monitor
output of the tape recorder. How-
ever, when using a mixer of this type
you'll have to increase the recording
level. This brings us to our second
problem, losses.

Losses involved with a passive
mixer can be duc to a number of
factors. First, the passive mixer uses

Fig. 3—Master
gain control on
this model lets

you vary overall
gain of outputs.
Mixer also has au-
tomatic imped-
ance matching.
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simple resistive circuits to mix the
incoming signal. This results in a
voltage drop across the mixer and a
subsequent drop in the input signal
level. Another factor is the connect-
ing cable between mixer and input
source. Generally, longer connecting
cables cause a greater signal loss.

Adding an amplifier

To solve these problems, we can
add a transistorized amplifier circuit
to the mixer. This changes the “pas-
sive” designation of our mixer to
“active,” and boosts the input signal.
The amount of amplification depends
on what you plan to use the mixer
for. You can provide enough amplifi-
cation to compensate for losses and
possibly provide a slight gain, or
build in enough gain so the unit could
be used as a preamplifier for low-level
inputs.

Mixer amplifiers solve the prob-
lems inherent to passive mixers. They
have no loss (in fact, some provide

Fig. 2—Stereo
mixer with solid-
state amplifier
eliminates loss
problem, and can
blend signals for
left and right
channels.

www americanradiohistorv com

considerable gain) and, by separating
outputs, can be used to feed two
separate signals into both the right
and left stereo channels of any ampli-
fier or recorder (Fig. 2).

With this type of instrument you
can match most of the tricks used
by professionals and come up with
some top-rate home recordings. For
example, you can “stereoize” old
mono records by taking your phono
output and running it to two filters,
one bass and one treble, then running
the leads to the mixer. The mixer
then provides preamplification and
balance control for the stereo tape.

However, in using a phono with
the mixer, you’re liable to encounter
the need for another feature some
mixers have, some don’t—phono
equalization. This is a built-in circuit
that compensates for the special re-
cording characteristics used in most
modern recordings; equalization will

also balance the special response
characteristics of magnetic phono

cartridges.

Another factor that can affect an
“active” mixer’s usefulness is its pow-
er supply. If portability is important,
the best bet is a battery-operated
mixer. On the other hand, if the
mixer will always be used where com-
mercial power is available, a “plug-
in” type is preferable. The choice
depends solely on mixer use.

A useful mixer fecature is a mas-
ter gain control-—a volume control
wired so you can vary the overall
output of the mixer without touching
individual gain controls. This control
lets you do program fades easily,
without adjusting several knobs.

Another fecature available in
some models is automatic impedance
matching to match the impedance of
your inputs (mikes, phonos, etc.) to
the input on your tape recorder. With-
out built-in  impedance maltching
you’d have to buy a separate trans-
former to match cach of your sources
to your tape recorder. Fig. 3 shows
a mixer that has all these features
for the serious recordist.

Mixers can be cspecially useful
for recording sounds that can’t be
taped at home. For example, a friend
recently discovered an old player
piano in an abandoned garage. After
getting the piano working, he found
that by some wild chance the acous-
tics of the garage were perfect for
the piano. He decided to make a re-
cording of the piano right in the
garage, using several mikes in differ-
ent sections of the ‘“auditorium.”
Because he used professional-quality
equipment to make the recording, he
now has a top-notch rendering of the
music produced in this somewhat
unique set of circumstances. R-E
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SCREEN SYMPTOMS AS GUIDES
SYMPTOM PIC DESCRIPTION

Raster very
narrow, dark, out
of focus

Raster dark, out
of focus, width
only slightly
narrow

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

Study the screen and watch voltages as you turn the HV
ADJ control.

Most helpful clues are at the points indicated.

VOLTAGE

cathode-pin-1

grid-pin-5
key-point-B

Shunt High-Voltage Regulator

with hold-down safety circuit

WHERE TO CHECK FIRST
WAVEFORM

No R3, R4
help R5, R7

R5

an Easy-ReadT¥ feature by FOREST H. BELT & Associates © 1969

Make voltage checks as indicated for screen symptoms.
Use Voltage Guide to analyze results.

For quick check, test or substitute parts shown as most
likely cause.

THE CIRCUITS
THE SIMPLE SHUNT STAGE WAS ONCE THE ONLY TYPE

used to regulate high voltage in color receivers, and still
appears in some new models. Nowadays, a hold-down
circuit is added to most chassis that have shunt regulators.

The triode tube, connected across the line from the
high-voltage rectifier cathode to the color-CRT second
anode, is a variable load. The CRT beams offer more or
less load, depending on brightness content of the picture.
The regulator tube draws more current when the CRT
load is light (picture dark) and less when the CRT load
is heavier (picture bright). That keeps current constant
through the high-voltage rectifier, limiting any high volt-
age ups and downs.

Think of this system as three separate circuits. One
is the regulator stage. It consists of the tube, R4, R5, R6,
C2, and R7. The dashed lines show how it would be wired
without the hold-down circuit.

The second is the protective biasing circuit for the
horizontal output stage. It comprises C1, D1, R2, and R1.
Finally, there is the hold-down safety circuit that consists
of R3 and D2.

These three circuits do interact, but they’re easier
to understand separately.

SIGNAL BEHAVIOR

The only signal involved is WF1, the flyback pulse
fed by C1 to bias diode DI1. It’s a positive-going pulse
of short duration. But, ac-coupled to the diode, it can
be considered a long-duration, negative-going pulse, too.
It is rectified easily into 130 volts of negative dc.

Capacitor C2 shunts away any horizontal-pulse
“hash” that might get to the regulator grid from the boost
B-plus line.

DC DISTRIBUTION

Stage operation is mainly dc. The current load that
regulates high voltage flows through D2, R7, and the
tube (cathode to plate). Regulator current is controlled
by bias between grid-pin-5 and cathode-pin-1.

During normal operation, D2 conducts and makes a
direct connection to the B-plus source. The 350 volts goes
to cathode-pin-1 through R7.

Voltage at grid-pin-5 is from divider R4-R5-R6,
which is connected from boost B-plus to ground. Resistor
R6 determines total resistance from grid to ground and
sets the bias point. By affecting regulator conduction, R6
adjusts the high voltage value. Notice that true bias—us-
ually 10 to 15 volts—is the difference between the two

www.americanradiohistorv.com
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DC VOLTAGES AS GUIDES

voltage change to zero very low low slightly low slightly high high
Crt second anode R2 low R2 low R4 very low D2 open
Normal 20 kV R3 open R4 open
Is developed for high- R4 low R4 slightly low
energy flyback pulses in hv R5 high R5 slightly high
rectifier; value depends R7 open C2 leaky
on total current drawn
through hv rectifier
Cathode-pin-1 R4 high R2 low
Normal 350 V R3 open
Source is B-plus, thus is R4 high
steady; usually taken from RS low
vertical output/centering R7 open
circuit
Grid-pin-5 Normal 335 V R4 high R2 low R3 high
Comes from boosted R3 open
B-plus, thus varies with R5 low
loading in horizontal output R7 open
stage; R6 alters voltage,
too.
Key-point-A Normal —45 V R3 low, shorted R2 slightly R2 low
Is net of voltage from grid- R5 open low R3 open, high
leak action in horizontal R4 high
output stage and voltage R7 open
fed from bias and
hold-down circuits
Key-point-B Normal —43 V | R2 high* R2 high R2 slightly high RS low R2 low
Is net of voltages from bias | R3 low* R3 low R4 low D2 open R4 high
and hold-down circuits; C1 leaky", R5 high, open| RS5 slightly high R7 open
is also influenced slightly open’ C1 slightly C2 leaky
by grid-leak bias from D1 leaky, leaky,
horizontal output stage open*
R2 low
Key-point-C Normal —130V| C1 open R2 low R3 open, low C2 leaky R2 high
Is developed by D1, recti- | D1 open’, RS high, open| R4 low R5 low
fying flyback sample pulse short RS high D2 open
fed in by C1 C1 leaky A e
D1 leaky Cl llealey
D1 leaky

'Zero or positive

Use this guide to help you pinpoint the faulty part.
Measure the six key voltages with a vtvin.

For each, move across to the column that describes the
change you find.

Notice which parts the chart says might cause that
change.

62

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

Test those parts individually for the defect described.
For more guides to narrow down the faulty part, see

Screen Symptoms Guide.

www americanradiohistorv com
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WAVEFORMS AS GUIDES

WF1 Normal 75V p-p

in chart below.

Taken at anode of DI, at junction with R2. Comes from same flyback source, usually,
as agc keying and horizontal-afc sampling pulse. Amplitude differs widely from chassis
to chassis; dictates different values for C1 and R2, and for the — 130 volits at key-point-C.
Is little help in spotting trouble in regulator or hold-down circuits—note how few guides

No significant shape changes, except as caused outside regulator/bias/

V p-p low V p-p high V p-p Zero
R2 low C1 leaky C1 open hold-down stage
D1 shorted

Use this guide to help pin down fault possibilities, al-
though the Voltages Guide is nuich more helpful.
Use direct probe of the scope. If amplitude or shape is

wrong. check source of pulse as well as parts listed in
chart above.
Scope sweep should be set at H or at about 5 kHz.

voltages on cathode-pin-1 and grid-pin-5.

Meanwhile, bias for the receiver's horizontal output
stage is developed by DI rectifying the pulse fed to it.
A strong negative voltage appears at the anode of DI.
This negative dc is led toward the horizontal output grid
by R2.

Before it gets there, however, it meets a positive dc
brought from the regulator cathode circuit by R3. The
difference between the positive and negative voltages is
the net dc fed to the output stage by R1. The output stage
develops grid-leak bias of its own, but the normal 45-volt
bias (key-point-A) is influenced by the net voltage from
the bias and hold-down circuits.

Hold-down is not tricky to understand. If the regu-
lator fails, which might let high voltage rise to an unsafe
level, current through the tube and RI virtually quits.
The anode of D2 becomes much less positive because the
diode no longer conducts. At key-point-B, with less posi-
tive voltage coming through R3, negative voltage from
D1 dominates. The voltage fed to the output grid by R1
becomes more negative and horizontal sweep output is
reduced. Less flyback energy in the high-voltage rectifier
means less dc high voltage.

This hold-down circuit is so effective, it keeps high
voltage from rising more than 2 or 3 kV above normal.
All circuit faults, with the exception of an open D2,
cause rediuced high voltage.

SIGNAL AND CONTROL EFFECTS

Station signal strength has no effect on voltages in

bright and dark scenes, brought about by the changing
CRT beam current.

Varying R6 ulters the voltage at grid-pin-5 and
raises or lowers the high voltage. At full resistance, volt-
age at grid-pin-5 may be as high as 340 volts: at low
resistance. grid-pin-5 may have only 325 volts. High volt-
age. which is nominally 20 kV in this set, can be varied
between 18 and 23 kV by R6.

QUICK TROUBLESHOOTING

A quick check of WF1 with an oscilloscope estab-
lishes whether it is okay. If not, the trouble is Cl, D1, or
Rl—or it’s eisewhere in the set.

Then, with a dc voltmeter, test the regulator. Mea-
sure boost B-plus, then the regular B-plus applied to the
D2 cathode. Clip the voltmeter to grid-pin-5 and twist
the high-voltage adjust control up and down. It should
vary the voltage at least 10 volts. If not, R6 or C2 is
probably bad.

Then, in sets with the hold-down circuit, check the
negative voltage developed across DI, at key-point-C.
Then measure key-point-B; if voltage there is low or
positive, there’s too much positive dc coming through R3
or too little negative coming through R2.

Finally, check key-point-A. Not enough negative
voltage there might be caused by trouble outside the
regulator and hold-down stage—wecak drive, for example.

Check the diodes without disconnecting them. Just
turn the set off and measure cach diode with an ohm-
meter. The forward reading should be less than 10 ohms;

this stage. You may sec small voltage changes between the reverse, near infinity. R-E
FROM TO CRT
HV RECT 20KV sEcOND
CATHODE ANODE
TO HORIZONTAL
OUTPUT GRID s .
T 335V, REGULATOR
R4 RS
®4sv ' 1.5SMEG™ —}-cz
Su i 350V
WFI BOOST B+
650V
RI R6 R7
15MEG 250K & I
-43v =
o L
\ 4.7 MEG =
b 4 x h g
cl R2 ' o
220pF L6MEG  WITHOUT BIAS |
FLYBACK H¢ AND HOLD-DOWN, D2
PULSE Dl% CIRCUITS Lo
1 ALY
= 350V
{THRU VERT OUT.
®MATCHED PAIR XFMR SECONDARY)
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Look! You get 25 kits...

more than ever before at no extra
cost...for your practical “hands-
on’’ learning of electronics and
TV with RCA Institutes Home
Training! Send postcard today!

64 RADIO-ELECTRONICS
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Now, RCA supplies 25 kits in its home-
study career program—at no extra
cost! Be sure to compare this with
other home-study electronics pro-
grams. And note, you never have to
take apart one kit to build another
piece of equipment because there are
literally thousands of parts making up
the kits. Information on them is in-
cluded in the catalogue which you'll
get when you mail in the reply post-
card or the coupon.

Absolutely practical, your kits are
used to build such permanent, profes-
sional and useful equipment as an
oscilloscope, a signal generator, a
multimeter, and a fully transistorized
breadboard superheterodyne AM re-
ceiver. They will give you years of
valuable service.

In addition, an easy way to learn—the
career programs are all based on the
easy, step-by-step AUTOTEXT
method. AUTOTEXT is unique and ex-
clusive with RCA Institutes. Math and
circuitry problems simply melt away!
So check the wide range of elec-
tronics and TV career programs.
Eleven Career Programs: Television
Servicing (including color TV and

1970

CATV) * FCC License Preparation *
Automation Electronics ¢ Automatic
Controls * Industrial Electronics °
Nuclear Instrumentation * Electronics
Drafting *including these four all-new:
Semiconductor Electronics * Digital
Electronics * Solid State Technology *
Communications Electronics.

Also check the new Computer Pro-
gramming course—trains you to work
on today’'s largest data processing
systems including 1BM/360 and RCA
Spectra 70, the Third Generation Com-
puters.

You get tuition plans as flexible as you
wish: pay-as-you-order or pay-by-the-
month...you choose! No interest
charges! No other electronics home
study school offers both these
choices.

Classroom training also available —
day and evening coeducational
classes start four times a year. No
previous training required—you can
take preparatory courses if you
haven’t completed high school.
Placement service, too—with RCA
Institutes classroom training, you get
the full benefits of the RCA Job Place-
ment Service. RCA Institutes grad-

www.americanradiohistorv.com

uates are now with companies that
include Bell Telephone, GE, Honey-
well, IBM, RCA, Westinghouse, Xerox,
and major radio/TV networks. This
placement service is also available to
Home Study Graduates.

Veterans: enrol! now —all courses are
approved under the GI bill

Accredited Member National Home
Study Council.

If reply postcard has been removed, mail this coupon.

000000 e000000000 00000000000

+ RCA INSTITUTES, INC. :
* Home Study Dept. 758-001-9 i
o 320 West 31 Street, New York, N.Y. 10001 S
L] L 3
e Please send me free illustrated career e
® catalog. .
- L]
L] L]
L] Age L ]
L] L ]
3 L ]
e Name .
L] " L
5 (please print) 5
: Address :
L] L]
L] L]
. City g
L] L]
* L]
* .

o State ) Zip __K
® For Gl information, check here {J -
............................
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ADD TO YOUR SET
Anti X-Ray Circuit

A few components added to shunt regulator in older color chassis prevents excessive high-voltage levels

by ALAN JAMES

KNOW ANYONE WHO'S STILL WORRIED
about X-ravs from a color sct?
There's tittle  foundation for that
worry (see Looking Ahead, page 2,
this issue). But if the fear persists,
there’'s something you can do about it.

- ja 340V
LR3 R2 |
15 15 |
MEG MEG 1
i
RI !
250K HV i
ADY |

350V

8+ (THRU VERT OUTPUT
650V = TRANS SECONDARY)

Fig. 1—Basic triode regulator acts as
a variable load across the high-voltage
line to the CRT second anode.
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You can install protective hold-down
circuits in those millions of chassis
still around with shunt-type high-volt-
age regulators.

An improperly adjusted high-volt-
age regulator can cause X-radiation
above the 0.5 mR/hr maximum stan-
dard set by The Bureau of Radiological
Health (BRH). Yet, the BRH has as-
sured the public that even several times
that amount does no harm, cither phys-
ically or genctically, to humans. But
some people say: Why even take the
chance? Eliminate the main possible
cause—too much high voltage.

Set manufacturers have redesigned
many of their chassis. More than hall
the 1970 receivers no longer use a
shunt-type  high-voltage  regulator.
Those that do usually have a hold-
down circuit added. It prevents high
voltage from ecxceeding a safe value,
cven if the regulator goes bad. In
fact, with a properly designed hold-
down circuit, the regulator can't even

www americanradiohistorv com

be misadjusted by a careless tech-
nician or a screwdriver-happy owncr.

Here is a simple and inexpensive
design you can add to almost any
shunt regulator. With this add-on cir-
cuit in place: (1) no one can turn the
high voltage too high; (2) a regulator
fault activates the hold-down circuit,
limiting high voltage; and (3) a defect
in the hold-down circuit shrinks the
picture or makes it fuzzy, giving notice
of trouble.

Reviewing a shunt regulator

A schematic of the shunt regulator
usually used in modern color scts 1S
in Fig. 1. Normal conduction tor the
tube is sct by voltage divider R1-R2-
R3. connccted across boosted B-plus.
Potentiometer R1 sets the voltage
drop across R3, and whaUs left is ap-
plied to the grid.

The cathode gets a positive voit-
age from B-plus (usually from the
vertical-output-und-centering  circuit)

RADIO-ELECTRONICS
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RCA CALLS IT ICTJ.
YOU'LL CALL IT THE GREATEST SERVICE
AID EVER TO COME ALONG.

ICTJ* is more than atest jig. It's a complete system

designed by RCA to help you service Color Television
faster and more precisely.

With the updated ICTJ system you’ll be able to

service more than 90% of all Color TV consoles on the
market—that’s over 1,500 different models from

more than 17 different manufacturers.

Here’s what it includes: First, the test jig itself, in bench
or portable models.

Second, an assortment of adapters engineered to

match almost any Color console chassis to the test jig.

*Industry Compatible Test Jig

Deptford, New Jersey

JANUARY 1970

Third, a complete reference book to take the
guesswork out of which adapter to use with each
chassis—and RCA keeps it up to date through a
subscription service.

And there’s also a new optional high voltage meter
kit to give you safe, accurate and continuous monitoring.

ICTJ lets you pull a chassis with the complete
assurance that the picture in your shop will be the same
as the customer sees in his home.

See your RCA Parts and Accessories Distributor today;
chances are you'll find a less important use for that
old jury rig.

RGA

Parts and
Accessories

73
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IN THE SHOP
(continued from page 16)

These aren’t ordinary resistors.
They are rated at 2 watts, but since
they have such a tremendous voltage
across them, they are very special in-

270 MEG

FOCUS

VOLTS
e 10 FOCUS

ELECTRODE

|47 MEG

15 MEG
FIG. 3

o

= JUMPER
SEE TEXT

deed. It one of these burns up, DON’T
REPLACE IT WITH A HALF-
WATT CARBON!

The special resistor used in the
Motorola chassis contains thirty-four
4.7-megohm units, sealed in epoxy.
You'll find this one in the TS-914

chassis and from there on (Fig. 4).

World's
Number
One
Trusted
Name
Brand

TECHNICIANS’ FIRST CHOICE
OVER CHEAPER SUBSTITUTES!

+ VOLUME CONTROL & CONTACT RESTORER

» TUNER-TONIC with PERMA-FILM

« EC-44 FOR ELECTRICAL CONTACTS

» TAPE-RECO HEAD CLEANER

/ FRIGID-AIR CIRCUIT COOLER

: All Guaranteed Non-Flammable,

No Carbon Tet, Non-Toxic, Non- q;‘

Drift Tuner Cleaner And Guaran-

teed Not To Affect Plastics.

The Only Brand Perfect For
Color TV and Black & White

FREE extender assembly for pin-
: point application supplied with:
ALL NO-NOISE PRODUCTS.

Electronic Chemical CO_rp.

813 Communipaw.Ave. / Jersey City, N. J. 07304

Yoy ashn'a

The top (HV) part is 132 megohms,
and the lower part 28 megohms. From
the bottom, it goes to a 10-megohm
variable resistor for control. In most
of these chassis, you’ll find 22 meg-
ohms from the control slider to
ground.

The big resistors, both the spe-
cial high-voltage and the encapsulated
types, can change value. They do
open occasionally. When you can read
normal high voltage “at the top”, but
the focus voltage is either too low or
too high, and out of range of the fo-
cus-control variation, you’ll probably
have to install a new resistor.

Ordinarily you won’t have to read
the focus voltage to tell when it’s off.
The well-calibrated eyeball will show
you the scanning lines if they’re sharp
and visible all the way across the
screen. Focus voltage isn’t hard to

FLYBACK

HV RECT
3AT3

27KC
o —
[ 132 MEG
| ,.TO FOcus
| I ELECTRODE
28 MEG
o DEGAUSSER
: Focus I ]
10 MEG —— |
22 MEG | |
R N S
=+
FIG. 4

read, however. Many vom’s have a
5,000-volt dc range, and can be used
to check focus voltage with your regu-
lar high-voltage probe.

The scanning lines ought to be
the final test, though. Normal varia-
tion over the range of the focus con-
trol should be about 1,000 volts. This
will usually be from 4,000 to 5,000
volts, or very near to it. If it will do
that, it’s probably OK.

If vou can’t get focus with the
focus voltage at 5,000 volts and still
going up, check the /igh volruge (on
any circuit, not just the voltage-divider
type!) You’ll probably find it running
away too high.

In somc Motorolas, you’ll find
the focus voltage returns to ground
through the degausser. If these chassis
are operated on a test-jig, etc., ground
the wiper-arm of the focus control, or
the raster will be out of focus (see
Fig. 4). R-E
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EQUIPMENT
REPORT

B & K “Dyna-Flex Probe”

I've always been a good prospect
for anything that’ll save me time, so
I enjoyed using the B & K “Dyna-
Flex Probe”. Unless youre one of
the fortunate-type technicians who
has threc hands, this will be very
helpful. (Did you ever try to make
three wee test clips, hold all at the
same time, on a PC board with only
little blobs on each terminal?)

This is a probe; it has three wires
going straight through the good sized
handle, and terminating in three very
sharp, spring-loaded, ball-jointed tips.
The tips are color-coded, so that you
can tell which lead goes to each pin.
The leads have miniature test-clips;
these can be used to hook the probe
to the lecads of your transistor tester,
vtvm, tvom, etc., or to hook up
resistors, capacitors or even transis-
tors for substitution on a PC board.

To make in-circuit transistor
tests with the Dyna-Flex probe, just
check the base arrangement of the
transistors. For instance, E-B-C coun-
ter-clockwise. Now, hook the probe’s
leads to the clips of your transistor
tester to get the same arrangement,
and away you go.

Two of the pins, the yellow and
blue wires, are longer; so, set one of
these on the collector, then move the
probe-body over until the other is
over the ecmitter solder-blob, and
push. This lcaves the third (base) pin
open until the others are connected.
Now, just fean the probe body over a
little, lining up the green pin with the
base dot, push, and there you are
You can easily hold it in place with
one hand, while you set up the tran-
sistor tester and operate it with the
other. The exceedingly sharp tips of
the pins will dig right into a solder-
joint, through resist, varnish, ctc.

You can hook up only the two
long pins to the vtvm, etc., and take
that handy base-emitter voltage read-
ing on all of the transistors in a stereo
amplifier, TV i.f. strip, etc., in a very
little time; much less than standard
test prods or clips. The ball joints on
the pins make them casy to set up;
just jab one into onc joint, then move
the probe over until you can reach
the other. You don’t have to space
them or set them beforehand.

The wires are coded yellow and
blue for collector and emitter (in
most basings) and green for base,
which is about as near as we get to a
standard color coding for transistor
bases. Your transistor tester probably
has different colored wires, but it’s no
trick to hook them up. R-E

RADIO-ELECTRONICS
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SUPERIOR “POP” REJECTION CONVENIENT BUILT-IN TROUBLE-FREE SUPERB FEEDBACK CONTROL
Built-in filter provides effec- ON-OFF SWITCH CANNON CONNECTOR True cardioid pickup pattern
tive suppression of explosive | with locking provision in A feature ordinarily found — Symmetrical about axis
breath sounds and wind «gn” position. only on premium-priced mi- and uniform at all frequen-
noise — without additional crophones. cies . . . it's a Unisphere,
windscreens. through and through.
Use it anywhere, even low budget jobs. Moderately-priced,
high quality — also features shock mounted cartridge for
quiet operation, provisions for easy field serviceability, 15-foot
cable. Model 588SA, high impedance; Model 588SB, low
impedance.
at @ minvmum price...only $60.00 list!
SHURE
Unisphere B unidirectional dynamic microphone
© 1969, Shure Brothers Inc., 222 Hartrey Ave., Evanston, lllinois 60204
Circle 25 on reader service card
JANUARY 1970 75
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MARK TEN SGR

CAPACITIVE DISCHARGE IGNITION SYSTEM

Now discover for yourself the dramatic improvement in performance of your
car, camper, jeep, truck, boat — any vehicie! Delta’s remarkable electronic
achievement saves on gas, promotes better acceleration, gives your car that
Zip you've always wanted. Find out why even Detroit has finally come around.
In five years of proven reliability, Delta’s Mark Ten has set new records of
ignition benefits. No re-wiring! Works on literally any type of gasoline engine,

A Dramatic Increase in Performance and A Points and Plugs Last 3 to 10 Times
in Fast Acceleration Longer

A Promotes More Complete Combustion A Up to 20% Mileage Increase
(saves gas)

KIT FORM 32995 ASSOE:‘\J/ILBYLED 54495

12V ONLY ppd.

MODEL 3000 FET VOM ™
Delta now offers a compact, versatile, and extremely sen- $7 495ppd.

sitive VOM which combines FETs and ICs for extreme

accuracy. Compact (6%2”W x 8”H x 312”D), portable. Wt.

3% Ibs.

IN KIT FORM: Feedback network with pre-selected com-

ponents to eliminate all final calibration. Ready to use oy 55995
when assembled! ppd.

NEW DELTA FEATURES: A Fully temperature compensated for low low
zero drift

A Ten turns ZERO and OHMS adjust
potentiometers

A Mirror scale 200 A D'Arsonval meter
A |Integrated circuit (IC) operational amplifier
for extreme accuracy R
A FET input stage with current regulator Epoxy glass circuit hoards and metal case
A

Two stage transistor current regulator and Eclnsel syntche; AA
Zener diode on GHMS for ahsolute stability Uses readily available type AA cells
and accuracy Uses standard test leads for maximum

Voltage clippers for protection of input flexibility and ease of measurement
stage 10 Megohms input impedance

b\ COMPUTACH

0-8000 RPM range

Perfect linearity — zero paralax
Adjustable set pointer

Wide angle needle sweep
Transiucent illuminated dial
Chrome plated die-cast housing
All-angle ball & socket mounting
Use it with ANY ignition system

Delta, pioneers in CD ignition who pro-
duced the fabulous MARK TEN®, now offer
a precise computer-tachometer which obso-
letes any type tachometer on the market
today! You achieve unbelievable accuracy
in RPM readings due to the advanced,
solid-state electronic matched components Meter: 3%s” dia. X 3%8" deep
. ) . used in the computer, coupled with the Calibration kit included, no test eapt.
1 DELTA: Please send me literature immediately. | finest precision meter in thé) world. Works needed. y
| | amenclosing$__ for items checked. i on all 2, 3, 4, and 6 cylinder 2 cycle and i cive computer-

[] Mark Ten SCR ([J Kit [] Assembled) ~ with 4-6-8 cylinder—4 cycle 12 volt engines,  tachometer for precise 32995

[ Model 3000 FET VOM (] Kit [] Assembled) R e S form ppd.

] Computach (Kit only)

1 Please ship immediately.

| 0 N O o g

Write today for complete

literature packet KIT FORM ONLY

P 9.8

| Name
! Address
l City/State

| *My car is (Model) (Year)

e e o s s et e s e e

Circle 26 on reader service card RADIO-ELECTRONICS
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DELTALERT

Ultra Sonic Silent Sentry System

The all new economical-to-use DELTALERT, is more than a total motion
detection and intrusion alert system. Use it as a convenience item to
turn on lights, ring bells, alarms or monitor any area, indoors or out.
Merely plug the system into any wall socket and plug the light, bell or
alarm into the back of the unit. DELTALERT's Extra Feature variable
sensitivity control and adjustable timing features provide you the most
advanced sentry system on the market. Unit comes in handsome walnut
finish, complete with 110-130V drop cord.

SPECIFICATIONS:

A Ultrasenic Frequency: 35 KHZ

A Area Coverage: 10-30 feet (depending on environmental conditions such
as shape of area)

A Controls: On-0ff Switch; Built in Timer; Variable Sensitivity Control

A Output: 110-130V at 1 Amp.
A Power Requirements: 110-130V, 60 HzAC ONLY $5995

For Complete Unit, Ready to Use

HIGH VOLT ANALYST

Complete Auto Analyzer

Delta brings you a new concept in automotive tune-up — The High
Volt Analyst. A unique and complete auto analyzer, it provides all
the primary advantages of a scope and yet is completely portable.

SPECIFICATIONS:

A Accuracy — Tachometer + 29, of full scale (all ranges) ¢ Dwell Meter
+ 1% (both ranges) e OHMS Scale + 5% e Low Voltage + 2% of full
scale e High Voltage = 5% of full scale

A General — Fully protected meter circuit* e Size: 6v2W x 8H x 312D o
Weight: 334 Ibs.

A Ranges — DC Voits 0-15V, 15KV and 45KV e OHMS: 0-1 Meg. (10K center
scale) e Dwell: 4, 6 and 8 cylinders e Tachometer: 0-1500 RPM, 6000
RPM

*Batteries (8 Type AA cells) included. Comes complete with standard lead

set, a special probe, and high tension lead.

$7995 i $5995 Kit form

I et ol s Mo o o]

BELTA: Please send me literature immediately.
I l'amenclosing$_____ for items checked.

[] DELTALERT
| [0 High Volt Analyst, Assembled

ppd.

[0 High Volt Analyst, Kit form l
| Please ship immediately. |

| Name
I Address l
City/State Zip

R ————. s |

Circle 27 on reader service card
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CATALOG
ON REQUEST

HOUR
$/1e  Digits

CLOCK MOVEMENTS

DIGITS RESETTABLE INDIVIDUALLY

Available in 50, 40 cy.. oll valtages, AC. UL
approved motor, cord. One Year Guarantee.

#130....12-HOUR H#131....24-HOUR

#75

Tymeter
Elapsed
Time
Digital
Computer ==

Made in U.S.A.

Complete Line: Delay, Intervol
and Cycle Timers, Digital Computers

PENNWOOD NUMECHRON CO

TYMETER ELECTRONICS

7249 FRANKSTOWN AVE,. PITISBURGH. PA. 15208

Circle 28 on reader service card

Why does [&7=Taf sell

more replacement vidicons

than all other suppliers
&5  comhined?

l Because GBC offers top
I quality, fully guaranteed,

& factory sealed vidicons for

5 ; i less thanhalf the price you'd
{5, ¥~ have to pay anywhere else!

HITACHI 7038H .. ... 29.50

HITACHI 7735A
High sensitivity ...........34.50

e HITACHI 7262
[ | (Replacement for Sony
pLE &

B & Panasonic)............. 34.50
i h HITACHI 8507
L PN (separate mesh). ... 74.50

WEY A vidicons sold in lots of five.
F™'L Add 10% for lesser quantities.

[@ Closed Circuit TV Corp.

74 Fifth Avenue, N.Y.,N.Y. 10011 / (212) 983-4433

Circle 29 on reader service card
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Service
Clinic

By JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
eral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
South, New York 10003.

Hum Bar in Picture

I've got a good one for you. This is
a big color set, tall antenna with booster,
and i’s got a terrible humbar in the pic-
ture. Yet when I get it to my shop, there’s
no humbar at all! All tubes OK, no in-
termittent filters or heater—cathode leak-
age, etc. Take it home, humbar is back!
What's going on?—P. Q., Little Rock,
Ark.

What’s the one thing you didn’t
take to the shop with you? The an-
tenna! 1 know the average antenna
doesn’t cause hum bars, but this one
has an antenna booster. In these
things, the 24-volt ac supply goes up
the twin lead, and is rectified and
converted to dc at the booster.

This is true of both tube and
transistor types. They use half-wave
rectifiers and big electrolytic filter
capacitors. Take this booster down,
and chances are you’ll find the filter
electrolytic open. This is 60 Hz, so
you get one hum bar.

Slow meter zeroing

When I use the ac-volts scale on my
WV-98C RCA Voltohmyst the needle re-
turns to zero very slowly. Its normal on

TO V50I-a

FROM V50I-a

PLATE i 1K

t 1
SERVICE

all other functions. Does this indicate
something wrong in this meterP—W, B.,
Far Rockaway, N. Y.

If the instrument is accurate on
its ac-volts ranges, which it should
be if dc volts are okay, the meter is
good. The same meter circuits are
used on both ac and dc, the only
difference being the addition of the
6ALS rectifier diode for ac readings.

There is one possibility. I've
found several 6ALS diodes that have
“orid leakage”—at least that’s what it
reads on a grid-emission tube tester!
It’s not, of course, but is probably a
little mount contamination in the tube
structure. This can upset FM discrim-
inators or ratio detectors circuits, and
could be the cause of the slow return.

In the typical double-diode cir-
cuit, one half is hooked up as the
rectifier proper, while the other is re-
versed to counteract contact potential.
If either has developed leakage, it
could make the meter needle slow to
come back, without necessarily affect-
ing the accuracy of the instrument.
Try a new 6ALS, or check this one on
a grid-emission tester.

Vertical Convergence Trouble

I've got an RCA CTC11 color chassis
with more troubles than you can shake
a stick at—all at once. P've got vertical
problems such as nonlinearity, conver-
gence trouble and some others. Most of
them are intermittent. Tubes OK; now
what?—K. W., Miami, Fla.

Most likely cause is one of the
electrolytic capacitors in the vertical
circuit. The combination of vertical
and convergence troubles would
point to something like C507, the
50-uF capacitor on the 6EM7 verti-
cal output cathode. This is not only a
cathode bypass but works as a part
of the vertical pulse feed to the con-
vergence circuits at the same time.

Check C6, but don’t overlook
C135, the 80-uF electrolytic in the
+405-volt line to the vertical output
plate. It can cause some odd symp-

toms, too. R-E
o VERT

OUTPUT

TRANS VERT

VERT MULT
VERT OUTPUT

CENTERING
3;2_ TO
VERT
1040 5

oW DEFL
ColLs

L +386 V

| g %/ ]

> 330V

+275v NORMAL 100K T
100K VERT _[_
LIN = - TO
39K - CONVERGENCE
T0 V50l-a PLATE 5% 47K. CKT
- 2w
3w
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NEW PRODUCTS

More information on new products is available from the manufacturers

of items identified by a Reader Service number. Use the Reader Service

Card ar the left and circle the numbers of the new products on which

you would like further information. Detach and mail the postage-paid card.

REMOTE-CONTROL STEREO HEAD-
PHONE CONTROL, model 11-879, has
on/off switeh for speakers, 2 volume con-
headphone jacks. Connects with

Ver

trols, 4

ALLIED 872
L -

cable to amplifier or receiver. Size 2% x
4 x 27, $9.95. 25-ft. cable, $1.60. Allied
Radio Corp., 100 N. Western Ave, Chi-
cago, IlII. 606G80.

Circle 46 on reader service card

MULTIMETER, 100K ohms/V, model
TE-241, has built-in transistor tester for
I, and alpha or beta tests of pnp and
npn transistors. Taut-band ieter move-
ment protected by electronic overload
circuit. Ranges: dc: 0 to 0.12, 06, 3,

12, 30, 120. Ohms—10K, 1000K, 100
meg. Ac: 0-6, 30, 120, 600. Decibel:
—20 DB to + 58 DB. 3% accuracy. Size
5 x G x 2%”. $44.98. Olson Electronics,
Inc, 260 So. Forge St, Akron, Ohio
44308.

Circle 47 on reader service card

COLOR BAR-PATTERN GENERATOR,
model 1G-28, uses integrated circuitry to
produce six 9 x 9 patterns—dots, cross
hatch, shading bars, color bars, vertical
and horizontal lines. 11as clear raster for
adjusting purity without upsetting age.
Front panel has variable tuning for chan-
nels 2 through 6, plus and minus video

JANUARY 1970

@ o)

-
(-8 - 3
@i

output, svnec output, two ac convenience
outlets, built-in gun shorting circuits and
grid jacks, vectorscope capability, switch-
able arystal, controlled sound carrier,
copper-banded transformer to eliminate
stray fields, zener-regulated power sup-
ply and 3-wire line cord. Beige and
brown. Kit, 1G-28, $79.95. Factory-wired
and tested, IGW-28, $114.95. Heath Co.,
Benton Harbor, Mich. 49022.

Circle 48 on reader service card

STEREO RECEIVER. The SX-1500TD

features a microphone mixing circuit,

with mike jack and level control on the
front panel to enuble user to sing along
with records and to record voice and
record on tape if desired. Other features
include a speaker-selector switch for five

switching arrangements using three pairs
of speakers and a switch providing
separate, independent use of the pream-
plifier and power amplifier sections. M
ITHF usable sensitivityv 1.7 uV. Includes
FET front-end and 180-watt audio out-
put. $399.95.—Pioneer Electronics U.S.A.
Corp., Farmingdale, LI., N.Y

Circle 49 on reader service card

RECEIVER, FM—AM STEREO—Allied
Model 339. Specifications: Power output

at 4 ohms: 40 watts =1 dB; 32 watts

IHF; 11
sponsc:

watts per channel rms. Re-

20-40,000 Hz, +3 dB. Har-

www americanradiohistorv com

monic distortion: 1% at rated power. IM
distortion: 0.22%. Hum and noise: Mag
phono, — 65 dB; aux., — 65 dB. Outputs:
4-16 ohms, stereo headphones, recorder.
Inputs: tape, magnetic phono, auxiliary,
tape monitor. Tuner Circuit. FM; [HF
sensitivity: 2.5 4V, Selectivity exceeds 20
dB. Separation excceds 25 dB. Capture
ratio: 7.0 dB. Signal-to-noise: exceeds
56 dB. AM: Sensitivity: 8 uV. Controls:
selector (AM, FM mono, FM, stereo,
phono, aux.), ganged bass and treble.
Dual concentric  volume, mono-stereo.
main/remote speaker, power, loudness,
tape monitor.—Allied Radio Corp., Chi-
cago.

Circle 50 on reader service card

PHONO CARTRIDGE V-15 Type II.
Improved trackability in bass and mid-
frequencies compared with its predeces-
sor. Tracks most records at % gram,
including those containing heavily modu-
lated bass drum, tympani, organ pedal,

bassoon, tuba, or piano passages. The im-
proved V15 Type II is $67.50. Owners of
older V-15 Type 11 cartridges can better
performance by replacing their present
stylus with the VNI5 improved elliptical
stylus at $27.—Shure Brothers Inc., Ev-
anston, TII.
Circle 51 on reader service card

FM MONITOR RECEIVERS. Four
models for police, fire, public service and
commercial use. The model FR-2512

(25-50 MHz) and FR-2513 (150-175
MHz) are 24-channel all solid-state fea-

"

¥
1
|

turing dual-purpose power supply for
117 volts ac and 12 volts de, dual limit-
er and Foster-Sceley discriminator, qua-
druple tuned rf stage and tempcrature-
compensated noise-free squelch. A turret-
type switch provides 24 crystal-controlled
channels.

The FR-2514 and FR-2515 (25-50 and
81
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150-175 MHz, respectively) are Auto-
Scan models that signal-search and auto-
matically lock on a signal on any one of
8 programmed channels. A priority-
channel signal locks in to the exclusion
of all other signals. Available with 8
crystal-controlled channels. Plug-in crys-
tals allow instant frequency change.

The four receivers are for narrow-
band (=5 kHz) operation. $169.95 for
the 24-chanmel models and $189.95 for
the Auto-Scan types—Sonar Radio Corp.,
Brooklyn, N.Y,

Circle 52 on reader service card

TOOL CADDY, keeps tools together
where you want them. Contains 39 tool-
holding slots; two jmnbo storage wells
for large items, hammers, {lashlights, etc.;
four dust-free drawcrs for small parts,

D

7

0

d

BRAND NEW EDITION

1970 Catalog 700

Featuring Everything in Electronics for

Serving The Public
Since 1020

Lateystie Spmce Age Erctronica .@.

. Cotalog 700 *
'-:970 -

~

_ o O
Pt T ST A

" Send FREE 1970 CATALOG 700 17010

Send For FREE :
1970 Catalog éName ................................................................. EaORTOB000 .
T‘)DAY § Address.....coeieeeiirnncinnniininiannenns B Boooltc JeSaapenie Fananananans Spoads
§City ...... \oesuiws Bt o0 State...ceeiriiiiniiiinniniens Zip....oovenenes <
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LAFAYETTE RADI
Dept.

¢ HOME e INDUSTRY @ LABORATORY

from the “World’s Ii-Fi & Electronics Center”

496 Pages

e Electronic Parts...Tubes...
Tools

o Citizens Band Equipment

¢ PA Equipment

e Test Instruments

¢ Closed Circuit TV

e Stereo Hi-Fi Systems &
Components

e Tape Recorders

¢ Amateur Radio Equipment

e Radio & TV Sets &
Accessories

e Cameras & Supplies

e Books

O ELECTRONICS
17109

SYOSSET, L.I., N.Y. 11791
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nails, screws, nuts, bolts, etc. 11%” high
by 147 long by 7”7 wide; beige and
brown. $5.35, postage-paid—Whieon En-
terprises, Irving, Tex.

ELECTRONIC IGNITION. Tiger SST
capacitive-discharge ignition system. Fac-
tory-assembled and Simpli-Kit systems
extend spark plug and breaker point life
up to 100,000 miles, increasing gas mile-

age as much as 15%. Factory-assembled
$39.95; kits $28.95. Both carry warranties.
—Delta International, Ltd., Grand Junc-
tion, Colo.

Circle 54 on reader service card

COLOR LIGHT ORGAN, LO-104, 3-
channel organ provides 1.5 kilowatt out-
put. Can transform a large room into a

psychedelic light-sound  environment.—
Science Workshop, Box 393, Bethpage,
N.Y.

Circle 535 on reader service card

COLOR ORGAN has tuneable active
R-C filters for frequency separation,
all-silicon  solid-state counstruction, four
channels operating up to 250 watts of
incandescent lighting per channel. Com-
binations of red, blue, green, and yellow
follow rhythm and intensity of music
applied to input. Program material tak-
en off loudspeaker terminals of audio

RADIO-ELECTRONICS
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The New 1970 Improved Model 257 A R[VO[”’IO”ARY ”[W

TUBE TESTING OUTFIT

¢ Tests all modern tubes including
Novars, Nuvistors, Compactrons and Decals.

o All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing Outfit designed specifi-
cally to test all TV tubes, color as well as standard.

Don’t confuse the Model 257 picture tube accessory
components with mass produced ‘“picture tube adap-
ters’ designed to work in conjunction with ail com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tube ac-
[OMPI["[ WI"” All cessories and those components are not sold by us to

be used with other competitive tube testers or even

ADAPT[RS AND A(([SSORI[S; tube testers previously produced by us. They were

. Custom designed and produced to work specifically in
NO "EXTRAS”

conjunction with the Model 257,
STANDARD TUBES:

V¥ Tests the new Novars, Nuvistors, 10 Pins, Magnovals,
Compactrons and Decals.

¥ More than 2,500 tube listings.

¥ Tests each siction of multi-section tubes individually
for shorts, leakage and Cathode emission. )

V¥ Ultra sensitive circuit will indicate leakage up to 5 COLOR PICTURE TUBES:
Megohms.

v Employs new improved 4%” dual scale meter with a
unique sealed damping chamber to assure accurate,

BLACK AND WHITE PICTURE TUBES: ,

1 Single cable used for testing all Black and White Picture
Tubes with deflection angles 50 to 114 degrees.

¥ The Model 257 tests all Black and White Picture Tubes
for emission, inter-element shorts and leakage.

V# The Red, Green and Blue Color guns are tested individ-
vally for cathode emission quality, and each gun is

; ; ! tested separately for shorts or leakage between control
vibration-less readings. _ grid, cathode and heater. Employment of a newly per-
V g::;?'ete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of ail

tests in the shortest possible time. 5 0
The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all $ z *
adapters and accessories, ready to plug in and use. No “extras” to buy. Only.....

We have been producing radio, TV and electronic test equipment since 1935, which means we were making
T’CE Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV,
The model 257 employs every design improvement and every technique we have learned over an uninterrupted
production period of 34 years. Accurate Instrument Co., Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Pay Cash or in EASY MONTHLY PAYMENTS AFTER 15 Day Trial!

Try it for 15 days before you buy. If
completely satisfied remit $52.50
plus postage and handling charge.
(If you prefer you may PAY

ACCURATE INSTRUMENT (0., INC. Dept. 721
2435 White Piains Road, Bronx, N, Y. 10467

Please rush me one Mode! 257, If satisfactory | agree to pay at the terms specified
at left. If not satisfactory, ! may return for cancellation of account.

|
|
|
|
|
)
|
MENT PLAN.) If not completely : o ———
|
|
L

MONTHLY ON OUR EASY PAY- Name 0 0@
y P City S o= O ____Zone State __ —
SatISerd, return to HS) e explana- {J Save Money! Check here and enclose $52.50 with this coupon and we will pay all shipping
tion necessary_ charges. You still retain the privilege of returning after 10 day trial for full refund.
_______________________________ |
Circle 106 on reader service card
JANUARY 19790 83
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More New Kits From

Introducing The Advanced New Heathkit 60-Watt AM /FM /FM Stereo Receiver

Third In The New Generation Of Superb
Solid-State Receivers From Heath ... And Low In Cost

e Advanced solid-state circuitry with 108 transistors, 45 diodes and 5
integrated circuits & 60 watts music power output at 8 ohms e Less than
0.25% Harmonic & IM Distortion at any power level e Frequency response
from 6 to 35.000 Hz e Direct-coupled, transformerless outputs for lowest
distortion and phase shift e Dissipation-limiting circuitry protects out-
puts from damage even with a short circuit ¢ Assembled, aligned FET
FM tuner has 2.0 uV sensitivity to give you more listenable stations e
Ball-bearing inertia flywheel tuning for smooth, accurate station selec-
tione Preassembled, factory aligned FM IF circuit board speeds assembly
and eliminates IF alignment, gives 35 dB selectivity ¢ Multiplex IC circuit
provides inherent SCA rejection ¢ Pushbutton Mute control attenuates
between-station FM noise ¢ Blend control reduces on-station FM noise
with a push of a button e Tone-flat pushbutton disables bass & treble
controls for perfectly “flat’’ response ¢ New linear motion controls for
volume, balance, bass & trebie o Individually adjustable level controls
foreach input including tape monitor eliminate annoying volume changes
when switching sources e Switches for two separate stereo speaker
systems for stereo sound in two different locations e Center channel
speaker capability ¢ Two front panel tuning meters give exact station
selection e Stereo indicator light e Front panel stereo headphone jack
® 300 & 75 ohm FM antenna inputs e High fidelity AM receptione Built-in
AM rod antenna swivels for best reception e Massive power supply
includes section of electronically regulated power e New Heath modular
plug-in circuit board design speeds assembly, aids servicing e Built-in
Testing facilities aids construction, simplifies servicing ¢ Circuit board
& wiring harness construction for easy, enjoyable 25 hour assembly

Ahead of its time . . . those who want to hear stereo high-fidelity as
it will sound in the 70's can begin right now, at a modest price, with
the Heathkit AR-19. Its design is an extension of the advanced
circuitry concepts first introduced in the AR-15. These receivers are
truly of a new generation ... they’ve expanded audio engineering
horizons and set the pace for the 70's.

Field Effect Transistor And Integrated Circuit Design. The AR-19
uses advanced semi-conductor circuitry . . . including five integrated
circuits, with a total of 108 transistors and 45 diodes. The pre-
assembled FM tuning unit uses an RF field effect transistor to pro-
vide high sensitivity and low cross modulation with no overloading

84

Heathkit AR-19
$225.00%

on strong local stations. In the AM RF circuit also, field effect
transistors give superior sensitivity and large signal handling capacity.

Ideal IFor Most Home Stereo Installations. The AR-19 is just right
for the medium and high efficiency speaker systems that are so
popular today. It can form the nucleus of a fine stereo system . ..
and will probably be the most attractive part, thanks to its rich
oiled pecan wood cabinet and to the *“Black Magic” front panel.

The scale and dial readings appear only when the power is on.

Features To Aid The Kit Builder. All 8 circuits of the AR-19 snap in
and out in seconds. Think of the resulting convenience and ease of
assembly! In addition, the AR-19 has built-in test circuitry . .. two
test probes with the front panel meter for indications. With it, the
user can check out circuit parts without the need for expensive ex-
ternal test equipment. Proper use of this feature is fully covered in
the manual.

Don’t Wait For Something Better To Come Along . . . it'll be a long
wait. Up-grade your stereo system now, with this outstanding re-
ceiver value.

Kit AR-19,291ibs..........covvennnn
Assembled AE-19, cabinet, 10 ibs

PARTIAL AR-19 SPECIFICATIONS — AMPLIFIER: Continuous power oulput per channel:
20 watts, 8 ochms. IHF Power output per channel: 30 walts, 8 ohms. Frequency response:
(1 watt level}) —1 d8, 6 Hz —35 kHz. Power bondwidth for constant 0.25%, THD: Less than
5 Hz to greater than 30 kHz. Harmonic distortion: Less than 0.25%, from 5 Hz 1o 20 kHz ot
20 walts rms output. Less than 0.1%, at 1000 Hz ot 1 watt auvfput. IM Distortion: Lless than
0.25% with 20 watts output. Less than 0.1% ot 1 watt output. Hum and noise: Phano input,
45 dB. Phono input sensitivity: 2.4 millivalts; overlood, 155 millivalts. FM: Sensitivity:
2.0 uV, IHF. Volume sensitivity: Below measurable level. Selectivity: 35 dB. Image re-
jection: 90 dB. IF Rejection: 90 dB. Capture ratio: 2.5 dB. Total harmonic distortion:
19, or less. IM Distortion: 0.5% or tess. Spurious rejection: —%0 dB. FM STEREQ: Separa-
tion: 35 dB ot midfrequencies; 30 dB ot 50 Hz; 25 dB ot 10 kHz: 20 dB ot 15 kHz. Frequency
response: +1 dB from 20-15,000 Hz. Harmonic distortion: 1.5% ar less @ 1000 Hz with
1009, modulation. 19 kHz & 38 kHz. Suppression: 50 dB. SCA Suppression: 50 d8. AM
SECTION: Sensitivity: Using o radiating loop, 130 uV/M @ 1000 kHz. Selectivity: 25 dB
ot 10 kHz. Image rejection: 60 dB @ 600 kHz. 60 dB @ 1400 kHz. IF Rejection: 60 dB @
1000 kHz. Harmonic distortion: Less than 2%. Hum & noise: —40 dB.

RADIO-ELECTRONICS
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The Leader

New Heathkit 100-Watt AM /FM/FM-Stereo Receiver

World’s finest medium power sterco receiver . . . designed in the tradition of
the famous Heathkit AR-15. All Solid-State . .. 65 transistors, 42 diodes plus
4 integrated circuits containing another 56 transistors and 24 diodes. 100 watts
music power output at 8 ohms — 7 to 60,000 Hz response. Less than 0.25%
distortion at full output. Direct coupled outputs protected by dissipation-
limiting circuitry. Massive power supply. Four individually heat sinked output
transistors. Linecar motion bass, treble, balances and volume controls. Push-
button selected inputs. Outputs for 2 separate sterco speaker systems. Center
speaker capability. Stereo headphone jack. Assembled, aligned FET FM
tuner has 1.8 uV sensitivity. Two tuning meters. Computer designed 9-pole
L-C filter plus 3 IC’s in IF gives ideally shaped bandpass with greater than
70 dB selectivity and eliminates alignment. IC multiplex section. Three FET’s
in AM tuner. AM rod antenna swivels for best pickup. Kit Exclusive: Modular
Plug-In Circuit Boards ... casy to build & service. Kit Exclusive: Built-In
Test Circuitry lets you assemble, test and service your AR-29 without external
test equipment. The AR-29 will please even the most discriminating stereo
listener.

Kit AR-29, (less cabinet), 33 Ibs.............ccoovui...

AE-19, Assembled oiled pecan cabinet, 10 Ibs

S——— e
HEATHIIITY

e — —

Kit AR-29

*285°

New Heathkit Deluxe 18-Watt Solid-State Stereo Phono

Looks and sounds like it should cost much more. Here's why: 16-transistor,
8-diode circuit delivers 9 watts music power per channel to cach 4'%” high-
compliance speaker. Speaker cabinets swing out or lift off ... can be placed
up to 10”7 apart for better sterco. Has Maestro’s best automatic, 4-speed
changer — 16, 33-1/3, 45 & 78 rpm..It plays 6 rccords, shuts off automatically.
Ceramic stereo cartridge with diamond/sapphire stylus. Has volume, balance
& tone controls. Changer, cabinct & speaker enclosures come factory built
... you build just one circuit board ... one evening project. Wood cabinet
has ycllow-gold & brown durable plastic coated covering. This is a portable
sterco you can take pride in.

Kit GD-109, 38 Ibs........... RN $74.95*

New Heathkit 80-10 Meter 2 KW Linear Amplifier

Incomparable performance and valuc. The new SB-220 has 2000 watts PEP
input on SSB & 1000 watts on CW and RTTY. Uscs a pair of Eimac 3-500Z’s.
Pretuned broad band pi input coils. Requires only 100 watts PEP drive. Solid-
state power supply operates from 120 or 240 VAC. Circuit breaker protected.
Safety interlocked cover. Zener diode regulated operating bias. Double shielded
for max. TVI protection. Quiet fan — fast, high volume air flow. Also includes
ALC to prevent over-driving. Two meters: one monitors plate current; the
other is switched for relative power, plate voltage and grid current. Styled to
match Heath SB series. Assembiles in about 15 hours.

Kit SB-220, 55 1bS.. ... ie et it $349.95*

Kit GD-109

s74 95*

Kit SB-220

$3499%"

Kit MI-29
$8495*
!

New Heathkit
Kit MI-19

$6995*

Solid-State Portable

Fish-Spotter

Costs half as much as comparable performers. Probes to 200 ft. Spots
individual fish and schools ... can also be used as depth sounder.
Manual explains typical dial readings. Transducer mounts anywhere
on suction cup bracket. Adjustable Sensitivity Control. Exclusive
Heath Noisc-Reject Control stops motor ignition noise. Runs for 80
hrs. on two 6 VDC lantern batterics (not included). Stop guessing —
fish electronically.

Kit ME-29, O IbS. ottt et e ee e et $84.95*

NEW

________ I = :i=ATHKIT

New Heathkit Solid-State Depth Scunders

Let its flashing indicator light guide you through strange waters ...
day or night. Sounds to 200 ft, Has Noise Rejection and Sensitivity
controls. Operates from your 12 VDC boat battery. Sun-shielded dial.
All solid-state.

Kit MI-19-1, (with thru-hull transducer), 7 Ibs......... R— $69.95*

Kit MI-19-2, (with high speed transom mount), 7 Ibs....... $69.95*

FREE 1970 CATALOG!

Now with more kits, more color.

over 300 kits for sterea/hl-fl,

color TV, electronic organs, gui- Name

tar amplifiers, amateur radio,

marine, educational, CB, home Address

& hobby. Mail coupon or write
Heath Company, Benton Harbor,

City

|
|
I
(
Fully describes these along with Il O Please send FREE Heathkit Catalog.
|
|
|
|

Michigan 49022.

JANUARY 1970

——
HEATH COMPARY, Dept. 20-1
Benton Harbor, Michigan 49022 aiSehiumbergericompany =
O Enclosed is § plus shipping. I
Please send model (s) I
[J Please send Credit Application, I
- - State Zip I
*Mail order prices; F.0.B. factory. Prices & specifications subject to change without notice. CL-373 I
—————————————————————— — —— ———
Circle 107 on reader service card
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AEROVOX

HAS EVERY
EXACT
REPLACEMENT
TWIST PRONG AFH
ELECTROLYTIC

Why fool with “‘jerry-rigged’” electrolytics
when there’s an Aerovox exact replace-
ment to give you the right rating and the
right size? Aerovox actually stocks all
twist prong AFH electrolytics—this means
off-the-shelf availability...not “we’ll
build it for you if you order it”’ delivery.

Available in singles, doubles, triples and
quads, these popular types are now man-
ufactured in new values for filter bypass
applications in color TV as well as radio,
black and white TV and amplifier equip-
ment. Many values are now being used
for industrial applications.

Aerovox AFH Twist Prong Electrolytics
feature ruggedized prongs and mounting
terminals, high purity aluminum foil con-
struction, improved moisture resistant
seal and 85°C operation. Here is the
quality you need to protect your profes-
sional reputation.

Go to your Aerovox Dis-
tributor for a perfect elec-
trolytic fit—he will deliver
exactly what you want in
less time than it takes
to tell. Ask him for the
new Aerovox Service-
men's Catalog #SE-569
or ask us. We'll be happy
to send one your way.

DISTRIBUTOR SALES, New Bedford, Mass. 02741

Circle 108 on reader service card
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in kit form. $65.00
Edison Instru-
Rah-

amplifier. $49.95
completely assembled.
ments, Inc.,, 54 West Cherry St,
way, N. J. 07065

Circle 56 on reader service card

Write direct to the manufacturers for in-
formation on items listed below:

STEREOQ/INTERCOM SYSTEM, built-
in, includes Master Unit, model 2071,
with solid-state dual channel amplifier
and FM stereo, FM/AM radio tuner.
Fold-In-Wall record changer N2073.
Tape recorder, model 2406, uses 4-track

FEYTTYITIL)

XS é‘_&i

stereo and monaural tape. Pushbutton
operation with record-interlock and
pause-lever for editing. Intercom proteets
with door answering from any remote

U.S. GOV'T ELECTRONIC SURPLUS

e Natlonafly Known-World Famous SURPLUS CENTER offers
finest, most expensive, Government Surplus electronic units and
:omponenn at a fraction of their original acquisition cost.

|

DRADER DIRECT FROM AD or WRITE FOR CATALOGS

COMPUTER TRANSISTORS ON HEAT SINKS
IBM Computer Quality Units {

o {(#22-828) -~ TUnit consistanfl one 1.'m-
watt power transistor on heavy, ribh

aluminum  heal siok, Many expmmmm
uses. (11n.)

Cast Gov't Over $10.00

$1.99

® (H22-815 } - - Unit consists of twn 150-
watt power transistors, 3 puts., several
diodes. capucitors, resislors, elc. on heavy,
ribbed aluminum heat sinks. ldeal for use as
motor speed control, (4 Ibs. )

$4.9)

Cost Gov"t Over $35.00

RUNNING TIME METER

® (#DX-104) - - Use o record number of op-

erating hours of eleciric lights and electrical

deviees such as refrigerators, fumaces, elc.

Recurds total hours, tenths and hundredths up

to 9.999.99 hours. For 135-voli. 60-cvcles.

slze W X371 223", Shipping weight 2 Ibs, $5.69 Cowt 0ver 29,00
. ost Over $29,

12 and 24-VOLT TRANSFORMER

® (#15-820 ) - -gieneral Electric_115-volt,
60-cycle to 12 and 24-volts 8 750-watls.
Capacity 42-amps. @ 24-volts, 64-amps. at
12-volts, Usefl for battery chargers, moning
DC mators, ete. 77 x 5 x 57, (18 Ibs.)

$|6.72

Cost Gov't Over $33.00

EXPANDED SCALE 0 - 15 DCVM

® (#21-900) -~ Brand new, expensive voltmeler
reads 9.5 to 16+volts DC and 5 to 8-volts. Very usetul
for automotive and awcraft battery charge indicator,
etc. D'Arsonval movemeot, black phenolic case.

7Y x5 x 't (3bs.)
ustsizze $72.95

SURPLUS TELETYPEWRITERS
o (I1TEM #22-336 ) ~Il aed bat excellent

J Orlg. Cost telrtypenniters, M complete  with
Over A " oetacom: | Pomite using tcle-
- Opeuriter_over reguiar long distance Cone
$1300.08 Becton. Complete with A€ power supply,
gongalitipene; Rete? Wi 160 lus. Size
1 2 x 2t x e
£ SPECIAL
® Ao have Ilmlled mimber  Model 19
" $249.50 Telcupeuriters wah perforator, Data-Com

etc, Wete for Sale price,

SEND 25¢ COIN OR STAMPS FOR CATALOGS
All Items FOB Money Back Guarantes

SURPLUS CENTER

DEPT. RE 019 LINCOLN, NEBR, 68501

www.americanradiohistorv.com

speaker. NuTone, division of Scovill,
Madison and Red Bank Roads, Cincin-
nati, Ohio 45227.

IMPROVED HEATHKIT COLOR TV
KITS. The 1970 line of Heathkit color TV
includes three improvements that deliver
better viewing and safer operation to the
set owner.

Video bandpass has been increased
to provide sharper, more detailed pictures,
as exhibited in greater test-pattern resolu-
tion and in improved broadcast picture
quality. The new circuitry is included in
current production of all Heathkit color
TV receivers. The circuit modification
components are also availuble to any
Heathkit color TV owner, on request, at
no charge.

An ac interlock will he included in all
future Heathkit color TV cabinets. The in-
terlock is available to Ileathkit set own-
ers, at no charge, on request.

Also included as standard equipment
in the 1970 Heathkit color TV’s, are the
new color picture tubes which deliver
brighter pictures, more vivid color, and
better resolution. As optional equipment
at additional cost is the RCA Hi-Lite
Matrix color picture tube for Heath mod-
els GR-681 and GR-295. Heath Co., Ben-
ton Harbor, Nich. 49022, R-E

NEW
LITERATURE

All booklets, catalogs, charts, data
sheets and other literature listed here
with a Reader’s Service number are
free for the asking. Turn to the
Reader’s Service Card facing page 81
and circle the numbers of the items
you want. Then detach and mail the
card. No postage required!

RECORDING BASICS, a 24-page booklet. of-
fers tips on properly seclecting magnetic tapes.
recording techniques and recording procedures
in non-technical terms. It also defines various
types of tape recorders and illustrates the
proper techniques for editing and splicing mag-
netic tapes as well as maintenance tips for re-
corders. Write to 3M Co., Magnetic Products
Div., Market Service Dept., 3M Center, St
Paul, Minn. 55101

Circle 76 on reader service card

JAPAN ELECTRONICS DIRECTORY is a
16-page book listing the manufacturers of Japa-
nesc: consumer electronic products and parts;
hi-fi sets and components; auto radios and tape
players; comununications systems; computers;
electronic measuring equipment; radar equip-
‘ment; automatic control systems; transformers,
relays. coils. capacitors and other electronic de-
vices. Material obtained by enclosing a 6¢
stamped, self-addressed #10 envelope to:—
Electronic Manufacturers’ Directory, Japan Light
Machinery Information Center, 437 5th Ave,
New York, N.Y.

CRYSTAL BULLETIN, 12 pages, contains a
list of quartz crystals in the range from 50
kHz-200 kHz. Complete dimensional data for
standard and custom units are included along
with revised chart listing specifications on all
military type crystals.—K-W Industries Inc.,
Prague, Okla.

R-E

Circle 78 on reader service card
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NEW COLOR TV CIRCUITS
(continued from page 42)

With this additional voltage, Vi,
(Fig. 7b) is the resultant. Notice the
resultant is phase-shifted slightly from
V. and therefore from V. and V..
The phase shift shown is approximate-
ly the resultant phase shift with mini-
mum V. (R at maximum resistance
setting). When more V. is added by
decreasing resistance R, the phase of
the resultant is shifted toward V,
(Fig. 7c). In this case, resistance R is
at minimum and effectively out of the
circuit. Only a small fixed resistor re-
mains, which limits the total phase
shift to almost that of V,. Total
phase shift from maximum to mini-
mum R ranges from Vy to Vy., the
effective tint control range.

Noise-immune and sync and agc

Another interesting solid-state
circuit is the novel keyed agc and
noise-immune sync used in the RCA
CTC 42X. The circuit is shown in
Fig. 8. The agc system operates by
comparing the amplitude of the sync
tips with an 18-volt reference level.
Composite video (2.4V p-p) at the
emitter of the second video amplifier
is riding on a 15.4-volt dc level which
places the sync tips at 17.8 volts. This
signal is fed to the base of Q501, the
agc keyer. The emitter of Q501 is
biased at 17.2 volts so that (with the
inherent 0.6 base-cmitter voltage
drop) the transistor cannot conduct
on signal voltages below 17.8.

On signals too weak to develop
the 17.8-volt sync-tip amplitude need-
ed to cause the Q501 ot conduct, the
agc-controlled rf amplifier and the
first and second i.f. amplifiers operate
at maximum gain.

When the signal level increases
to the point where the sync-tip level
cxceeds 17.8 wvolts, Q50! conducts
during the horizontal pulse interval.
This conduction creates a negative
charge on the 330-pF capacitor and
the agc lines.

Low-level signals that arc above
the agc threshold develop a negative
agc voltage that acts to reduce only
the gain of the if. amplifier stages.
As signal level further increases, the
rf amplifier gain is reduced untit the
tuner is operating at minimum gain.
As the signal level increases beyond
around 100 mV the if. stages are
again influenced by agc.

Transistors Q504, Q502 and
Q503 prevent incoming noise pulses
exceeding the blanking level from

causing false triggering of the hori-
zontal and vertical sweep oscillators.
Sync amplifier Q502 is a common-
base amplifier operating with 15.4
volts of emitter bias via direct cou-

JANUARY 1970

pling to the emitter of the second video
amplifier. The signal (with sync posi-
tive) is developed across the 1,200-
ohm collector resistor. The 470-pF
capacitor strips off the high-frequency
video information while the sync puls-
es are fed to the sync separator.

The sync separator base is sup-
plied from a regulated 18-volt source.
Its collector is fed from the 280-volt
line and clamped to ground by a 18,-
000-volt resistor that limits the collec-
tor voltage to around 36 when the
transistor is cut off. The sync output,
taken across the 18,000-ohm resistor,
consists of negative-going pulses of
around 36 volts. These pulses are dif-
ferentiated and integrated to provide
horizontal and vertical sync.

Noise gate Q504 (a pnp transis-
tor in a common-base circuit) has its
base connected to 18 volts positive
while the composite video with posi-
tive-going sync is fed to its emitter.
On a noise-free signal, the 17.8-volt
sync tips cannot drive the stage to
conduction. On the other hand, noise
pulses that exceed the sync-tip level
by only a few millivolts will drive the
noise gate to conduction. The noise-
gate output develops a positive-going
pulse across R510 with amplitude
high enough to drive the sync amplifi-
er base to cutoff for the duration of
the noise pulse. R-E

WHY PAY MORE?

You can buy for LESS at Edlie’s

Be sure to send for our
FREE MONEY SAVING
CATALOGUE
HERE ARE JUST A FEW OF OUR SPECIAL
BUYS

G.E. Four Track Stereo Tape Deck
Push button control—complete in operating
condition except for face plate $19.95

S. C. R.
BOARDS

Type A contains the following:

1-12A, 200 P.I.V. S.C.R.; 1-transistor; 4 resis-
tors; 2-diodes. PRICE 99¢ ea; 6 for $5.00
Type B contains the following:

1-12A, 200 P.1.V. S.C.R.; 3-transistors; 1-100
ohm trimpot; 10-resistors; 2-diodes. Price
—$1.39

F-M front end made by Gorler
Uses an ECC 85 tube. Good for replacement
in FM chassis or SCA chassis etc. A steal

at $2.25.
Paco sT-26 FM TUNER-AMP. KIT

Comes complete with a 66 page assembly
and operating Manual for building this fine
kit. Complete with 6 tubes and all major
parts. 1t is complete in every detail except
for a few minor parts such as miscellaneous
hardware which can be easily obtained. Has
output for stereo multiplex adaptor. Price
for this FM tuner & amplifier kit only $14.95
Cabinet not included.

WESTINGHOUSE solid state
MULTIPLEX ADAPTERS $3.95
Terms of sale: Full payment or 209% with

order. Minimum order $2.00
Write for FREE 1969 Catalog.
EDLIE ELECTRONICS INC. 2get,

2700 Hempstead Tpke., Levittown, N.Y. 11756

Circle 110 on reader service card

Build this magnificent

QI N RN AR AR _‘

0

v
2

evensserre 0

*Includes iinished walnut console. Amplitier,
speaker system, optional accessories extra.
Only $1256 it you bulid your own console.

“S\czhober Theatre

Organ for
only $1730!*

You couldn't touch an organ like this in a
store for less than $3500—and there hasn't
been a musical instrument with this
vast variety of genuine Theatre Organ
voices since the days of the silent
movies! Haunting tibias, biting strings,
blaring reeds—the whole A to Z gamut
of real pipe sounds that make the sim-
plest playing a thrilling experience and
give the professional organist every-
thing he needs. If you've dreamed of
the grandeur of authentic big-organ sound in
your own home, you won't find a more satis-
fying instrument anywhere—kit or no kit,

e e e e e e e e e e e ==, YOU can Jearn to play it. And you can build it,

|

| Thee%OMOrgan Corp., Dept. RE-74

l 43 West 61st Street, New York, N.Y, 10023

| O Pleasc send me Schober Organ Catalog and
| free 7-inch ‘“‘sample” record.

] O Enclosed please find $1.00 for 12-inch L.P.
1 record of Schober Organ music.

|

i NAME

: ADDRESS

] <y STATE ZIP

L

| from Schober Kits, world famous for ease of
| assembly without the slightest knowledge of
| electronics or music, for design and parts qual-

ity from the ground up, and—above all—for
: the highest praise from musicians everywhere.

| Send right now for your copy of the full-color
] Schober catalog, containing specifications of
| the five Schober Organ models, beginning at
| $499. 50. No charge, no obligation—but lots of
| food for a healthy musical appetite!

|

Circle 111 on reader service card
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MATCHING MICROPHONES

To tell if a pair of microphones
is well matched, place the two side by
side as close together as possible.
Hook them up, out of phase, to a
single input. The response should be
almost nil for sounds (voice) directed
to the mikes. If this is not so,
cither they have different response
curves or they were out of phase to
begin with.—Harry J. Miller

AUTOMATIC SPEAKER SWITCHING

If you have only one hi-fi speaker
set up and want to use it for all your
equipment such as TV, phonograph,
radio and tape recorder, youll find
the switching rather complex. And,
you must remember lo swilch the
speaker to the desired equipment each
time you use it. Since no two instru-
ments are in use at the same time, I
use reed switches for automatic
switching.

A switch is connected as shown
in the “high” side of each output trans-

speakers
N a

Ihape

- th137

FILTER
CHOKE

REED
/ SWITCH (N.0.)

%

% SPEAKER

OM - g
FROM QTHER >—
COMMON f

FROM OTHE S= B B ]‘
REED SWITCHES

heighten the live stereo effect. No matter
where you place the Quadrant speakers, your
entire listening area becomes a giant stereo
sound chamber. Go anywhere in the room . ..
even sit on a speaker . . . you're surrounded
by rich, full-range stereo sound!
Unbelievable? Hear the Quadrant’s wall-
to-wall stereo, at your Scott dealer’s. You'll
become a believer. $149.95.
For more details, write:

NSCOTT

H.H. Scott, Inc., Maynard, Mass.01754

No ‘matter what shape your
room is in, Scott's new Quad-
rant Q-100 speakers solve your
placement problems. Scott
Quadrants, with two woofers
and four midrange / tweeters
placed around the enclosure’s
four sides, project full-fre-
quency sound in a complete
circle. The sound is both pro-
jected directly at you and re-
flected off your walls, to

Circle 100 on reader service card
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TRY THIS ONE

former secondary lead. The switch is
mounted on the filter choke of each
instrument so it closes when that set
is turned on. The common sides of all
the output circuits are connected to-
gether and to one side of the speak-
er voice coil.—Stanley Zlotkowski, Sr.

(Do not use this scheme on
transformerless (ac-dc) equipment.
You may inadvertently connect the
hot side of the power line to all your
other equipment.—Editor)

BATTERY-ELIMINATOR PROTECTOR

I use an Eico 1060 battery elim-
inator/charger when servicing tran-
sistor radios. This unit packs quite a
wallop if its leads are shorted.

To prevent damage, T insert a
No. 47 pilot lamp in series with one of
the leads. In the event of a short, the
lamp limits the current and lights to
visually indicate a short circuit. This
lamp has no affect on the 8-10 mA
that is drawn by most small transistor
radios.—Oscar Blair

QUICK REPAIR FOR
OLD VOLUME CONTROLS

Many times, old radios with vol-
ume control trouble are brought in
for repairs. In most cases, washing out
the control is all that is needed. But
often, old controls are sealed and clean-
ing fluid cannot be injected.

I have been able to avoid re-
placing these controls by drilling a
tiny hole in the case of the control so
cleaning fluid can be injected. Here is

USE~1/4" OR 3/8"
TWIST DRILL——

WORN
VOLUME CONTROL ——

how it’s done. Use a large diameter
drill (see drawing) and don’t drill all
the way through the cover. Go al-
most through.

Then take a sharp ice pick and
puncture the partially drilled hole.
Make only a tiny opening, just large
enough to insert the needle of the in-
jector. Do not use a small-diameter
drill for making the hole; it may go
through and damage the control.

This scheme has enabled me to
avoid replacing controls in many old
radios.—Joseph D. Amorose

(continued on page 100)
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OMING
NEXT
MONTH

FEBRUARY 1970

m Build R-E’s Pulse
Generator

Professional-quality  in-
strument easily matches
generators costing twice
as much. Variable fre-
quency, pulse width and
delay.

m 30 Projects with
the CA3035

Learn how this versatile
linear IC from RCA works.
Then tackle the useful
projects that interest you.

m All About Capacitors

An expert shows you
which capacitors to use
in specific circuit applica-
tions, and what the im-
portant differences be-
tween capacitor types are.

m Build an Electronic
Reverb

Add this circuit to your
electric guitar for specta-
cular echo effects.

Plus other features in hi-fi and TV

GIVE
HELP,
LOVE,
HOPE

THE UNITED WAY

Y Your fair share gift
works many wonders

) THE UNITED WAY ‘€Y

28.4 million families benefit from child care,
family service, youth guidance, health pro-
grams, disasterrelief and servicestorthe Armed
Forces through 31,500 United Way agencies.

Why Do
You Read
So Slowly?

A noted publisher in Chicago reports
there is a simple technique of rapid
reading which should enable you to
increase your reading speed and yet
retain much more. Most people do
not realize how much they could in-
crease their pleasure, success and in-
come by reading faster and more ac-
curately.

According to the publisher, any-
one, regardless of his present reading
skill, can use this simple technique to
improve his reading ability to a re-
markable degree. Whether reading
stories, books, technical matter, it
beconies possible to read sentences at
a glance and entire pages in seconds
with this method.

To acquaint the readers of this
publication with the easy-to-follow
rules for developing rapid reading
skill, the company has printed full
details of its interesting self-training
methods in a new booklet. “How to
Read Faster and Retain More” mailed
free to anyone who requests it. No
obligation. Send your name, address,
and zip code to: Reading, 835 Diver-
sey Parkway, Dept. 684-011, Chicago,
I11. 60614. A postcard will do.

Circle 112 on reader service card
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N SERIES
5 ALUMINUM
TOWERS

for

uhf - vhf

Ideal for mounting indus-
trial, commercial, citizens
band, amateur, or televi-
sion receiving antennas.
Exceptional strength in
proportion to weight quali-
ties. Easy access to equip-

ment mounted on the
Microflect top mast exten-
sion. Other features are:

e 10 to 120 feet high in easy
to erect 10 foot sections.

* Available factory assembled
or in kit form.

o Lightweight, all aluminum,
10 foot sections weigh only
121 Ibs.

¢ Low maintenance, will never
rust or require. painting.

~» Staggered ladder treads for
easy climbing.

e Can be used for direct radi-
ator at HF.

e Wide variety of mounting
brackets and accessories
available.

DISTRIBUTOR INQUIRIES
INVITED

MICROFLECT

3575 25TH STREET
SALEM, OREGON 97302
AC 503-363-9267 TWX 510-599-0107
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Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS Fantas-
tic Value Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name Speak-
ers, Changers, Tubes, Tools, Stereo Amps,
Tuners, CB, Hi-Fi's, and thousands of other
Electronic Values. Credit plan available,

NAME =
ADDRESS. e
CITY _ STATE
GIVE ZIP CODE

If you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

0LSON ELECTRONICS

551 S. Forge Street, Akron, Ohio 44308
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KEEP IN TOUCH! LISTEN TO NEWS AS IT HAP-
PENS! POLICE-FIRE CALLS ON YOUR BROADCAST
RADIO WITH TUNAVERTER,

KING OF THE CONVERTERS!

. Benan
Outstanding ~m5§"w‘m
Performance et AR

with i
More Features f/°’° 1] ’° 2T

plus : I gmutuvmrtl "
Easy Installa- *
tion and 100%
American made
dependability!
The Perfect 10w cost solution for Noiseless Moni-
toring on High. Low Police-Fire & Aircraft bhands!
Installs in seconds! Just plug in auto radio! Use
aulo antenna!

Crystal & Tunable by the flip of a switch!

[Tap———
oureut Jaee xs. et

Extra Sensitivity & Selectivity with unigue 3 gang
tuning capacitor! It is signal peaker on

crystal control!

Changeable Crystals for Versatility & Usability!
Change channels at will! Never obsolete!
SQUELCH Built in for NOISE FREE monitoring!

e 12 volt powered e 1 year guarantee
¢ Includes coax. mount e Size—21,"x31,"x41,"
2 WEEK MONEY-BACK GUARANTEE!

Models for AM & FM Tunable & Crystal! (less
crystal)

The Most VERSATILE converter for only
BAND MODEL COVERS OUTPUT $44.95
Police, each ppd.

fire & 348S 1500 ke
Industrial, No crystal

etc. 15648 150-164 mc needed for
Aircraft 18285 118-128 me tunable use,
(Write for price of Cruystal models.)

with and withont squelch

Coupling Loop & Ext. Antenna for use with

home and Transistor Radios .$3.95 ppd.
Crystais—State Exact Listening Freq. $5.10 ppd.
Order from: AIR MAIL

add $.85 ea.
HERBERT SALCH & CO. Marketing Div.
Woodsboro 18, Texas 78393 novio produmts

33-48 me

of Tompkins
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NEW SEMICONDUCTORS

LOW-VOLTAGE UNIJUNCTION

The 2N5431 is a Motorola uni-
junction transistor designed for oper-
ation on supply voltages as low as 4
volts. Made by improved construc-
tion techniques, this UJT has an
emitter current leakage of only 10
nA, about 1/100th the leakage of
some earlier types. Likewise, pecak
point leakage current is only 0.4 pA
maximum at V., of 25 V and 4.0
uA at 4 V. These two characteristics
are critical for long-time-delay, low-
leakage circuits.

Other outstanding characteris-
tics are intrinsic standofl ratio (%)
range of 0.72-0.80, basc-to-base re-
sistance Ry range of 6,000 to 8,500
ohms. Maximum reverse emitter volt-
age (Vi) is 30 V, maximum emitter
current is 50 mA rms, power dissipa-
tion is 300 mW and maximum emit-
ter saturation voltage is 3V.

The 2N5431 is in a TO-18 case.
$3.25 in lots of 1,000.

FAIRCHILD SH2200
The SH2200 is a new hybrid-cir-
cuit high-performance lamp and relay
driver featuring a 50-volt output and
a sinking current of 500 mA at 6
volts. This Fairchild multichip device
is a pin-for-pin replacement for the

firm’s SH2001, a lower-voltage lamp
driver that sinks up to 250 maA.

Designed for logic flexibility, the
SH2200 provides a combination of
four NAND gates and an inhibit
(NOR) input. It can interface with
all other current-sinking logic cir-
cuits.

Besides being useful as a lamp
and relay driver, the SH2200 will
serve also in display systems, tape
readouts, go-no-go testers and read-
outs of computer equipment and for
solenoid, memory and clock driving.

The device is available in a plas-
tic dual-in-line package and tempera-
ture range of 0° to +70°C at $5.65
each in lots of [-24 and in TO-100
package and 10-lead Y -inch flatpack
(operating temperature —55°C to
125°C) for $17.93 (to 24). R-E

L

“You lzad to IH(I]\C that neighbor mad.
He has some sort of luser beam.”

BIG BUYS FOR THE VALUE WISE!

FREE $1 BUY WITH EVERY 10 YOU ORDER

Only applies
to "’$1 Buys

FREE

GIFT WITH EVERY ORDER

300 — ASST. Vo W RESISTORS TRANSISTOR RADIQ asst type .50/ COLOR-TV RECTIFIER —

'SFOIP 3l'ﬂhdv Short Leads, Excellent 51 D good, bad, broken, as-is. potluck s1 LJ Used in most color sets—6500 $1 .95 MARKET SCOOP COI-UMN

election ... . oL TAPE RECORDER — assorted types s kv ... .. 3 for 127 OXFORD SPEAKER. Top
D 100—ASST Va WATT RESISTORS 31 D good. bad, broken. as-1s. potluck . 4 'J 2—MOTOROLA HEP 170 RECTI- Quality . . . Large Magnet ...... 54

stand. choice oshmages. some in 59 32° — TEST PROD WIRE 51 FIER 21 AMPS and 1000V(EPIV) r

100—ASST V2 WATT RESISTORS § | deluxe quality. red or black .. .. Covers all 600MA (o 2500MA Units D 'lrg, (lz’“l'!llll_-‘qo SP|E§KER\1' et 52.69
D stanil. choice ohmages. some in 5% 1 HEARING AID AMPLIFIER 51 Voltage ranging from 50P’IV to 51 { ity . lLarge Magne

incl. 3 Tubes. Mike. ete. (as is) .. 1000 PIV .. ... D 8” QUAM SPEAKER — Large 51'94
O o2 435 ey LR 1 FCC?LOR POWER  TRANS. [] METER SENTRY—SOLID STATE Magnet — special Buy ... ..

" b e ] RMER — Good for most 95 Protects meter movements up to Vo?? ”

D 35 — ASST 2 WATT RESISTORS 51| sets 26R150 List Price—$36.75 56 25 amps surge 99 D gp/gcmlxn?xy ??EAKER ......... 69¢
stand. choice ohmages. some in 59% — 15 — ASST. ROTARY 5W|TCHES $ ”

501 - PRECInSION(R;sors‘réRs’ ’ 3 O B STENRATR IANIEIOR 100 A ot upe a0 ot TEHES 1 [0 V2. oRPUND SPEAKER  BQg
= e e | [] 10-ASSORTED DIODE CRYSTALS $9 [[] 3—TOP BRAND 35W4 TUBES $9 25 — 3900-OHM-7w RESISTOR $
D 2 — ASSORTED WIREWOUND 1 1N34, IN48. INGO, IN6d, ete. . 15 — G.E. #NE-2 TUBES 51 D 109% Corning glass . ........... 1

RESISTORS, 5. 10, 20 watt ... D '6,IECTE'EAQ‘SrL?IT?n'SnPﬁﬁD{&h E‘ﬁfz 51 D Neoun Glow Lamp for 101 uses . . . D 20 — .47-600V CONDENSERS 51
D 4 — TOGGLE SWITCHES 51 $20_SHURE M-7D DIAMOND § D 150 — BUSS WIRE #20 tinued 51 White Ceramic C.D.-American .. ..

SPST. SEDT. fDESTEDPDT 4= ip [ NEEDLE eact remiement MOND 3 ser Iicckunsapereciall eireaite, fetes [[] SPECIAL TUBE BUY sCuc. 3T, 49
0 10— ASSORTED suoe SWITCHES 1 $15.00 TELEVISION  pARTS $q|[ | 8 — ASST. LUCITE CABINETS $1 1CS8, 12aU7. 12RH7. Each .

SPST., SPDT. DPDT, ete. ........ D “JACKPOT” best buy ever .. ... 1 hinge cover, handy for parts . 10 — ASST. RADIO & TV TUBES 51

TV TUNER — asst. all new 51 10 — SETS PHONO PLUGS & § D STANDARD TV TUNER 2lmc— D Every Tube a good number . .. ...

B ) ith schematic Popular type for §
D standard makes. Less tubes . ..., D PIN JACKS "CA tvpe ......... 1 ::la — 5 3—PRINTED CIRCUIT IF TRANS- $
n Sl cwh - AR B Pl
D TV TUNERS asst. all new standard 53|D 10 — SURE-GRIP ALLIGATOR 51 I2——1AINIATURE ELECTROLYTIC D FORMERS 4-Lug, 456 KC ...... 1
makes, Inciuding Tubes ........ | gol.lPS :sspcl;;:éo- PR'NTED ClR 3 CONDENSERS For Transistor & 51 D f”o UN!V\ERSAL TWEETER 51 29
— 5 Py N ... Magnet .........
U mfvsg;Ngrv%\L"lSzEm?gﬁNDA%%KS 54\1[1 CUIT SOCKETS best twes .. ... 1 ?Snfll:?nx%ké'His'éke':m'l'p UNIVERSAL ‘i‘/z" PM SPEAKER §

— GCG8 Tubes) . ............. D 10 SETS — DELUXE PLUGS & 51 D TRANSFORMERS Exceptional value § D Alnico 5 magnet, quality tone 1
[[] UHF TUNER — TRANSISTOR $395 LN gt T ERIHT ) o 8 PO X BT 1 UNIVERSAL 4” PM SPEAKER ¢

TYPE Used in all TV Sets .. [[] 50 ASSORTED TRANSISTORS $1|— HEAVY Bt e FoCUs § 1], e ra v EERKEREETG

48 — #3AG FUSES 10 AMP S big factory scoop—sold as-is ., . D RECTIFIER 14,000 PIV @ 1 ma UTAH 8"—3 WAY CO. AX

T e e LRl . %1{ 100 — FINEST NYLON DIAL S]] 50~ OIL IMPREGNATED | SPEAKER 30 Waire. S omm 54095

, R D A i S TUBULAR CAPACITORS ror- Special 18
[] ¥ JUMPER CABLES Male ICA S9.19| — 3 EIECTROLYTIC CONDENSERS § colain.  Axial | Leads— Most §9.25 o e YT

Type P'iug on otk Ends, 2 for C.D. 500 mfd—200 volts ...... 1 popular values . ........... 3 [] UTAH 12"—3 WAY CO-AX
20—PENLITE BATTERIES 1Vav ...... $1 3—ELECTROLYTIC CONDENSERS § 2 — COLORBURST QUARTZ- SPEAKER 5 Watts, 8 Ohm g 95
15—BATTERIES C-cell similar 935 ... su [ 20250 mia--550 velis oon: 1/ 2, SOk REBGERR Special . .oiiiei 29
10—BATTERIES D-cell similar 950 . ID 3—ELECTROLYTIC CONDENSERS 51 most Color TV Sets .. 3579.545 $1 49 "_ 50 — .0033 DISC CERAMIC $1

5—BATTERIES (Transistor) similar 216 $1 G.E.——200/30/4/10mfd—350 volts KC| avdnuh.ms sowd Ases., .., CAPACITORS CR.L. ..., ......

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum COSt.  Name .........cieiuniiiinnnsecovenanennes C::; of

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter .~ o e ity RC° a0

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping. esttmated ., ....,..
..... ¥ ajee P ol B e e e s s s oo selesrersle  TOTAL

Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Minimum Order $3.00

Please specify refund on shipping overpayment desired:

BROOKS RADIO & TV CORP., 487 Columbus Ave.. New York, N. Y. 10024

www.americanradiohistorv.com

[ CHECK [] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

212-874 5600
TELEPHONE
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NEW BOOKS

G-E RADIO SERVICE GUIDE, Vol. VI, 1967—
1969. Compiled and edited by E. J. Dyman,
R. delaubell and R. Cannon. General Electric,
Radio Receiver Dept., Accounting Operations,
1900 Bleeker St., Utica, N. Y. 13501. 82 x 11
in. 550 pages, soft cover, spiral bound. $6.95
plus state and local taxes where applicable.

A compilation of service data for
all G-E radios, phonographs, tape re-
corders and CB radios made in 1967-
1969. Contains schematics, alignment
procedures, parts lists, pictures of each
model, dial stringing diagrams, voltage
and resistance readings, transistor sub-
stitution charts, exploded mechanical
views of tape recorders and (a new
feature in this volume) bottom-view
component layout drawings. A must for
the efficient service shop.

THE RADIO AMATEUR’S HANDBOOK, 46th Edi-
tion, edited by Doug DeMaw, WICER. Ameri-
can Rodio Relay league, Newington, Conn.
06111. 62 x 9% in., 710 pages. Soft cover
$4.00 in U.S. and possessions, $4.50 in Canada
and $5.50 elsewhere. Hard-cover clothbound
$6.50 in U.S. and Canada, $7.00 elsewhere.

This 46th (1969) Edition is printed
on non-gloss paper for minimum glare
and sharp. clear photographs. It has un-
dergone considerable revisions in sections
devoted to construction and theory and
new material has been added to cover

solid-state product detectors,
if, rf, af and dc amplifiers.
struction projects such as solid-state
transceivers and transmitting and trans-
ceiving converters have been added.

For the past few years, each new
edition of The Handbook has been re-
vised with some material-—particularly
construction projects—deleted or greatly
condensed 10 make room for the new.
In the process, some illustrations used
in the 1968 Edition have been dropped
or rearranged without appropriate
changes in text references. As a result,
many references to illustrations are com-
pletely meaningless. However. the most
disturbing result of revisions in the 1969
Edition is the deletion of the 2-kW pep
3-1000Z grounded-grid linear amplifier
and its power supply from Chapter 6.
There are no construction details or
power supply schematics for the 3-400Z
and 3-500Z linear amplifiers. The text
refers the reader to the power supply
for the 3-1000Z amplifier described later
in the chapter. But, the 3-1000Z amplifier |
was not included in the latest Edition.
You’ll have to go back to the 1968 Edition.

Even with its omissions and editorial
“goofs”, The Handbook is still the stan-
dard manual for radio communications,
theory, design and construction tech-
niques and is equally useful to beginners,
advanced amateurs and professionals.—

oscillators,
New con-

SSaming acTi?|

MAKES OLD TUNERS
PLAY LIKE NEW!

. 1260 RALPH AVE.
BROOKLYN, N.Y. 11236

FOR EXPORT: ROBURN AGENCIES INC., NEW YORK, NEW YORK
IN CANADA: PERFECT MAMUFACTURING LYD., MONTREAL 9, CAKADA

such subjects as dual-gate MOSFET’s, W2PWG R-E Circle 116 on reader service card

CANADIANS: Ordering is easy — we do the paperwork — try a small order ——SHANNON MYLAR RECORDING TAPE—

Y0 iz - COMPUTOR 2V — 225 .8 07 77— 2400 ......... $1.79
1":g: " ¥ IBM sicrions ALL TRANSISTOR HOME a _ o5 . a9 || 7—3e00r 2.95
—m« - 8 assorted Units we
0ot $1 37 — 300" .. 27 CASSETTE 60 minutes g9
‘ ; ﬂm ls:aded or‘mm o::: OFFICE M ESSAGE CENTER 3‘/4” 632’ 58 CASSETTE 90 minutes | 54
1 150 valuable parts. s =2 E
'5 Incl. — Transistors ’Famous ManUfGCiurer 5" — 600 .. 62 CASSETTE {20Amninutesgl97
C;’;“’;:’:';'ln"::";:‘ Leaves messages for other for replay . .. Built in 5" — 900 .. .80 o

\‘% i o s g | speaker/microphone for talk-into convenience . . . Re- 5 1200 o7 24" TAPE REEL .... .04
g . cords up to 8 minutes of messages . . . Illuminated - o 3" TAPE REEL .... .05
8 tor *1 signal shows when a message is waiting. Control 57— 1800 .. 1.49 3Va” TAPE REEL 06
—-m;-_ 100 510 adjusts pla,vbéick volurr]x)e without aﬁ'g‘ting recording 70 1200 .. 77 Ll e e e ¥ .‘2

—_— = rol ive: B 7 -
] T— i ‘S(())ir]r)\e AS IS a].)?t.a.r.]. o .‘.1?.9. bis RAN an NE“ $10 7 —1800° .. 1.2 7 TAPE REEL .... .14

WESTINGHOUSE FM TUNER |
#4‘3\.mmnm . (12DT8 52.99‘

Tuhe)
#476-V 015001 .. Transis. 53 99
C e e e |
o LR

tor
250 — ASST. SOLDERING LUGS 51

best Lypes and sizes

BONANZA “JACKPOT'' not gold,
not oil, but a wealth of Electronic §
Items——Money-Back-guarantee

ALL AMERICAN TUBE KIT
12BAG6. 12BE6 12AV6 50CS
35W4—total list $9.70
UNIVERSAL MICROPHONE
regular/remote/single & dual plug D

CRYSTAL LAPEL MICROPHONE 59¢ D

RCA 110° | 2—G.E. PIECES OF EQUIPMENT $1

stacked with over 200 useful parts

We scooped the Market
f.atest Lype standard
for all 110° TV's D
HCA's design of large

Coll produces 18KV—
assuring adequate width
Incl Schematic Diagram D
application for any TV

1.ist price $13.90

D 50 — ASSORTED MYLAR CON- 51
DENSERS popular selected types .

3 — TOP BRAND SILICON REC- 51
TIFIERS ' amp. 1000 PIV

20 — ASST. PILOT I.IGHTS 51
#44 46. 47. 51. ete.

50 — ASSORTED #3AG FUSES $1

popular ampere ratings

D 300 — ASSORTED HEX NUTS
2/56, 4/40, 5/40. 8/32, 8/32 .

K

SELF TAPPING 51
#8, etc 2 l

high impedance, 200-6000 cps .

STEREO HEADPHONES ’
Hi-Fi Quality - Compicte §E. 951[—__] 4 — 50' HANKS HOOK-UP WIRE 594

with Stereo plug .......... 00 SPOOL SPE ER WIRE
100" — AK
50 — TUBE CARTONS (colored) $q ([ | 2 cona. ‘mini win. clear. 101 uses 1

5 — LLF. COIL TRANSFORMERS 51

456-ke for Transistor Radios

[_" 250 — ASST. wOOD SCREWS

finest popular selection

Your price . . 53 L_l

109 off in lotzs of 3

250 — ASST.
SCREWS #86.

150 — ASST. 6/32 SCREWS $1|
and 150 6/32 HEX NUTS - .. --- i

assorted sizes for Popular Tubes .

110° TV DEFLECTION YOKE  $3 D
's 1 chema’ _—
for all types TV’s Incl s c D 4— TV ALIGNMENT TOOLS 1

most useful assortment g1

“COMBINATION SPECIAL"

5 — AUDIO OUTPUT TRANS.
ASST. 8/32 SCREW RCA 1107 FLYBACK S8\ 4 Jv ALIGNMENT TOOLS 51 = FORM Submin Jor Ttans Haatos 1
U e A R | plus 110° DEFLECTION YOKE ¥or Color TV #2
S ' 4 — 36” Hi-Fi CABI.ES RCA
150 — ASST. 2/56 SCREWS sqi[] % FLYBACK TRANSFORMER 59 (O Yommed “Phone  plug at one end general purpose, TO-5 case - . ...
and 150—-2/56 HEX NUTS - - - - 1 for all type TV's incl schematle . stripped and tinned leals on other §q

5 — NPN TRANSISTORS 51

general purpose, TO-5 case ...

D 90° TV DEFLECTION YOKE

for all type TV's incl schematice . .

150 — ASST. 4/40 SCREWS 51
and 150—-4/40 HEX NUTS - - -
5400

150 — ASST. 5/40 SCREWS
sq|
1

and 150—5/40 HEX NUTS ....
500 — ASSORTED RIVETS

i
500 — ASSORTED WASHERS 51
most useful selected mizes .. ... |

MOTOROLA HEP KIT—INTE-

GRATED CIRCUITS INCLUDES

51 —One J-K flip flop. One Dual
Ruffer, One 4-input Gate, Two 53,95‘

Dual 2.-Input Gates. All Five

D MOTOROLA EXPERIMENTER

KIT HEK-2—9 Projects, instrue-
tions enclosed.
2.Translistors.
FETS"

U
)
D 5 — PNP TRANSISTORS 31
O
O

$ ] end
2 3—ELECTROLYTIC CONDENSERS $1
most popular number 50/30—150v
20

50 — ASST. TERMINAI. STRIPS
all types, 1-lug to 6.
$
2~D KNOBS selected popular types ...
2 — TV CIRCUIT 1 — LB SPOOL ROSIN-CORE $
BREAKERS sl.wlD 1 1

Rated 4.2 TO 5.0 AMPS, etc. . LDER 40/60 top quality .....

| 7 — TV ELECTROLYTIC CON-
310.95 O DENSERS desirable types .. ..... s1

D 5 — 6’ LINE CORDS 51

70° FLYBACK TRANSFORMER

for all type TV's incl schematic ..,

70° TV DEFLECTION YOKE

for all type TV's incl schematic ..

25 — INSTRUMENT POINTER $1

most useful selected slzes

Includes 2.FET,
**Tins on using 53,9’

& Cross.reference Guide.

100" — TV TWIN LEAD-IN WIRE $2
300 ohm, deluxe heavy duty, clear

Oopoooobo

[j 70° COLOR YOKE
D 100 — ASST. RUBBER BUMPERS sll For ail round color CRT's .
|

for cabinet botloms & other uses

OO

90° COLOR YOKE For all #18 Stranded Copper Wire ...... UNIVERSAL TV ANTENNA
100—ASSORTED RUBBER GROM- ;11 Rectangular 19 to 25~ Color 510‘95 MOTOROLA PWR TRANSFORM 51 Rack of set mounting . . . sl"'
| I' METS best sizes . ............. ‘ CRI'8 ... v.unennn e D 110y, CT 150/150v, 6.3v ...... 5 section rods . ... ... RN
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SOLVE YOUR TV REPAIR
PROBLEMS WITH

TV TECH AID

A monthly TV publication of actual re-
pairs, and troubles encountered in QUR busi-
ness. The information will be gathered from
technicians, field reps, and all the leading
manufacturers.

TV TECH AID will present up to 40 dif-
ferent trouble shooting cases each month.
Each manufacturer will have its own page.

Each symptom will have a clearly marked
schematic of the particular faulty stage. The
faulty components, and corrections will be
listed to aid in repair. No guess work.

It will contain current models, older
models, circuit changes and modifications on
various models as they occur.

The days of “Trial and Substitution” are
over.

Time means money. Don’t forfeit those
valuable profits.

ONE repair is worth more than four times
the investment.

Each monthly issue will contain a series of
timely sheets and the cost to you is only
$7.95 for a full years subscription.

TV TECH AID
P.O. BOX 603
KINGS PARK, L. L.
NEW YORK 11754

I

|

i

|

| ENCLOSED 1S A CHECK OR M.O. FOR

I $7.95 PLEASE SEND 12 ISSUES OF TV
TECH AID

| To:

I NAME _

: ADDRESS

|

|

CITY

— ZIp

l
[l e

et 5 = S 88 8§
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. AMAZING OFFER

RADIO & TV SERVICE DATA

Mast - Ofion + Nowdod

1969_ Your best, complete source for all
@ lmgi-u] needed RADIO and TV diagrams and

helpful servicing data. Most amazing
values. Only $2.50, $3, $4, per giant
volume. Cover all important makes
and models of every period. Use
this entire ad as your no-risk order
form.

F—~—__ NO-RISK ORDER COUPON — ——

TELEVISION SERVICE MANUALS

Supreme TV manuals are best for faster, easier TV
repairs. Lowest priced. Factory data on practically all
sets. Complete circuits, all needed alignments facts,
wiring board views, waveforms, voltages, production
changes, and double-page schematies. Only $3 and §4
per large annual manual. Check volumes wanted, send
entire advertisement as your order form.

[J New 1969 COLOR TELEVISION Man;éil. only $4.

e e

969 TV, $4 1968 TV, $4. [ 1967 TV, $4
5 I|966 TV, H = {0 Additional (965 TV, $§3.
] 1964 TV, §3. [] 1963 TV, §3

a o

J 1965 TV, $3.

O Additional 1962 TV, $3.
{J 1961 TV Manual, $§3.
m}
g
0
a

>

dditional 1959 TV, $3. .
, $3. [J Additional 18957 TV, $3.
55 TV, §3. [J 1954 TV, $3. [1 1951 TV, $3.
Master Index to all TV & Radio Manuals, 25¢

I
|
|
I
I
|
I
|
I
RADIO DIAGRAM MANUALS |
Get these low-priced radio manuals and simplify all I
repairs, Cover everything you may need from recent I
radfos to pre-war old-timers; all type radios, stereo,
combinations, transistor portables, I
FM.AM, and auto sets, Large sche. I
maties, all needed alignment facts,
printed boards, voltage data, dial — I
stringing, hints. Volumes are big, I
8-1/2” x 117, about 190 pages, ea.
0 1966, (] 1965, (] 1964, (1 1963, O 1962, [J 1961, I
0 1960, [J 1959, ] 1958, (] 1956, [ 1955, [J 1954, |
O 1953, [J 1952, 7 1951, £ 1950, [} 1948, [ |946.
01 1942, 7 1941, [ 1940, ] 1926-38, EACH, $2.50 I
Also O New 1967-1969 Combined Radio Volume, $4. I
SUPREME PUBLICATIONS I
1760 Balsam Road, Highland Park, ILL., 60035 |
|
I
!
|

Rush today TV and Radio manuals checked in
no-risk order form of this ad. Send postpaid, I am
enclosing full price. You guarantee my complete
satisfaction or my money back.

Name: -

Address:
City: State:

94

IC COLOR PATTERN GENERATOR
(continued from page 51)

screw and nut. Mount the transformer
last to kecep the board light while
mounting the other components.

Ground the crystal cases to the
adjacent ground area.

Use No. 26 solid wire for the
connections to Sl-a and Sl1-b. Con-
nections from Sl-a to the integrated
circuits should be made on the com-
ponent side of the board directly onto
the integrated circuit.

S1-a-2 will have two leads, one
to IC2-B-8 and the other to IC10-
B-12. Bring ground and B+ to S1-b
from any convenicent point.

The output is taken from the two
circles to the left of R23 to the out-
put socket with a piece of 300-ohm
twin lead.

Initial tests

Make sure there are no solder
splashes shorting adjacent foil runs.
Then, while monitoring the emitter of
QS5 with a dc meter, apply power. The
voltage should rise to about +2.9 in
around 5 sec. If this voltage is ob-
tained, observe the waveform at pin §
of ICI! with a scope. You should see
the waveform shown in Fig. 5 with
the selector switch in position 6. If
the observed signal is absent or greatly

S
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Modules,
Speakers,
Stereo, Hi-Fi,
Photo Cells and
thousands of

other
Electronie
Parts. Send for
FREE
Catalog
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Y
® i)

£
& o
AN EEEN

ELECTRONIC DISTRIBUTORS INC.
Dept. TA-2, 4900 Elston
. Chicago, Ill. 60630
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different, carefully check the jumpers,
IC orientation and solder connections.
Verify that B+ is on pin 11 of all
IC’s and on the arm of S1-b. A 189-
kHz square wave should exist at pin 2
of IC12. The duty cycle should be ad-
justed to about 50% with R31.
Since some of the specificd ca-

L
tZ':J -'

! H |

Fig. 5—Waveform at IC11-5 with the
scope sweep at 15.75 kHz. Adjust R4
until T1 is 16% of H. Adjust R14 and /or
R15 until T2 is 89, of H. Selector switch
must be in Color Bar position.

pacitors have a large tolerance, it may
be necessary to adjust some resistors
to obtain the proper waveforms.

Referring to Fig. 5, adjust R4
until t1 is about 16% of H, and ad-
just R14 and/or R15 until t2 is about
8% of H.

Next observe pin 3 of IC9-a
with the scope sweep set to 30 Hz.
Adjust R17 and/or R16 until T3 of
Fig. 6 is about 5% of V.

Finally, adjust R7 until the wave-
form in Fig. 7-a is obtained at
IC12-7.

T3 f—
VOLTAGE AT
1C9-3

X v

Fig. 6—Waveform at I1C9-a-3 with sweep
about 30 Hz. Adjust R17 and/or R16
until T3 is about 5% of V.

N
"1
MWM vy

Fig. 7—Waveforms at IC12-7. (a) Wave-
form when R7 is correct value. (b) R7
too small reduces chroma level. (c) R7
too large also reduces chroma level.

RADIO-ELECTRONICS
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Final tests

Tune a normally operating, well-
converged color set to channel 3, 4 or
5, whichever operates in your area.
Fine-tune the station carefully. Con-
nect the set's antenna terminals to
R23 with a piecc of twin lead. With
the pattern generator on the color bar
position and the set’s color control
off, adjust L1 until the edges of the
vertical bars are sharp with just a lit-
tle ringing noticeable. Turn the color
control back to normal and adjust C4
until the color bars fall into sync and
the third bar from the left is red.

Check the remaining patterns.
Dot and vertical line width can be
varied to taste with R13. Contrast can
be varied with R20. Horizontal lines
are one line high per field, but the in-
terlaced pattern will produce a hori-
zontal line two scanning lines high
each frame. On some scts every other
horizonta! line will appear half the
height of the remaining ones. Slight
readjustment of the vertical hold con-
trol will make them all equal.

If a chroma amplitude control is
desired, replace R11 and R12 with a
500-ohm linear pot. Its arm goes to
C23.

If a clear raster would be more
useful to you than the horizontal or
vertical line pattern, connect Sl-a-2
or Sl1-a-3 to B+ through a 620-ohm
resistor instead of to IC2-8 or IC12-6.

Drill the rear cover of the gen-
erator case for the ac cord and the
output socket.

Mount the PC board on the rear
cover using 3¥s-inch plastic spacers
and 4-40 screws, % inch long.

A hole on the front for the switch
(and chroma pot if used) and two
holes for the handle complete the
project. The handle shown in the
photo was obtained from the cabinet
ware department of a discount store.

Total cost of the generator will
be $45 to $50. R-E

PARTS LIST

Al resistors Y4 watt, 10%, unless noted
R1—33,000 ohms

R2, R30, R31—15,000 ohms

R3—6,200 ohms, 5%

R4—6,800 ohms

R5—270,000 ohms

R6, R20, R26—1,000 chms

R7, R13—2.700 ohms

R8, R11, R12—220 ohms

R9, R15—10,000 ohms

R10—22,000 chms

R14—220,000 ochms

R16, R29—9,100 ohms, 5%
R17—68.000 ohms

R18, R23—330 ochms

R19—470 ohms

R21, R25—1,500 ohms

R22, R24—680 chms

R27—4,700 ohms

R28—8.200 chms

All capacitors ceramic discs, rated 10 wvoits
or more, unless noted.

C1l, C7—.01 uF

C2, C6, C19—.047 uF (Sprague HY-310)
Cc3, C18, C25—0.005 uF

C4—3-16 pF (Erie 503-001-19B)
C5—100 pF

C8—56 pf

C9—300 pF

C10—0.0033 nF

C11—0.47 uF (Sprague HY-330)

Cl12, C13—3.3 pF

Cl14, Cl16, C17—10 pF, NPO (Sprague Q10)

C15—25 pF NPO (Sprague Q25)

C20—1000 uF, 15V, electrolytic, (Sprague
TVA 1163)

C21—200 pF, 6V, electrolytic, (Sprague TE
1104)

C22—140 pF, 6V, electrolytic, (Sprague TE
1102.5)

C23—470 pF

C24—.02 pF

Semiconductor devices

D1, D2—I1IN34 or similar germanium diode

1C1-1C8—Motorola MC 890P

{C9, IC10—Motorola MC 824pP

IC11, 1C12—Motorola MC B89P

RECT—Full wave bridge, 25 PIV, .75 A
(Motorola MDA920-1)

Q1, Q2, Q3, Q4—2N3855A or similar

Q5—RCA 2N5034, 2N5035 or Motorola
MJE-520

L1—4 Y turns, #20 solid wire, spaced 33 inch,
tapped Y turn from B4 end, Y inch
diameter

T1—115 to 6.3 VAC filament transformer, 0.6A
(Thordarson 21F21)

XTAL1—189-KHz crystal, wire leads (order
crystal style HC6/U directly from Texas
Crystals, Fort Myers, Florida. $6.00)

XTAL2—3.56379-MHz crystal (Order from
above source. Specify HC6/U, with wire
leads, for color TV. $2.95)

Coil form for L1—J. W. Miller 4500-2 Y% inch
dia., 7% inch long, (Newark Electronics
part 59F352)

Cabinet—6 13/16 x 59/32 x 25/16 Allied
part 42C7886

Cover—61, x 57, Allied part 42C7888

Output socket—Mosley 343 with mating plug
303

(An etched, undrilled PC board may be ordered
from Techniques Inc., 235 Jackson St.,
Englewood, N.J. 07631. The price is $3.00)

S LIKE AN ULTRA-
"SONIC BATH FOR TUNERS 7

MELTS AWAY

DUST, DIRT,

GREASE & CORROSION-
«eoo FAST!

1260 RALPH AVE.
BROOKLYN, N.Y. 11236

FOR EXPORT: IDIUIN AGENCIES INC., NEW YORK, NEW YORK
IN CANADA: PERFECT MANUFACTURING UD MONTREAL 3, CANADA

Circle 119 on reader service card

Introducing
the world’s only $339
triggered scope.

Before you say you don't
need a triggered scope,
look what's happening to
TV servicing: tubes are
out, transistors and IC's
are in.

With tubes you could
play hit-or-miss, knowing
the tube would take the
overload. Try the same
thing now, and good-bye
transistors.

For new-era circuitry,
Leader introduces a new-
era troubleshooter. A
triggered scope, just like
the ones the TV designers
use,

o nog,L eee

Now the wave shape is
locked in and continuously
displayed. Now you can
look at a waveform con-
taining high and low
frequency components.
Now you can determine
voltage directly and
instantly.

Before you say $339 is «
lot of bread, look what it
buys: Leader’s LBO-501
5-inch triggered scops,
} with a bandwidth of DC to

10MHz and a solid state
package.

Going like hotcakes at
your Leader distributor.

Seeing is believing.
LEADER INSTRUMENTS

47-27 27th Street, Long Island City, N.Y. 11101, (212) 729-7411
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(There's no substitute
for SUCCESS...

esaarch Engineer

In electronics, it's the training that
makes the difference. Employers
require well-trained men and the
first thing checked is where you
gained your knowledge.

ment is rapid.
GET STARTED NOW. Be a

DRAFTSMAN—12 months
TECHNICIAN—15 months
ENGINEER (B.S. Deg.)—36 months
ARCHITECT (B.S. Deg.)—42 months

YOU are eligible for HEALD ENGI-

school education or the equivalent.

Send now for FREE brochures with

cisco and your future in Engineering.

S50y

Heasld Engineering Coliege Graduate

or IN-CLASS INSTRUCTION!

HEALD GRADUATES have many job
offers with starting salaries often in ex-
cess of $10,000 per year. AND advance-

NEERING COLLEGE if you have a high

Increased income starts with success-—
success starts with your move to Heald.

more information on Heald in San Fran-

FREE LIFETIME PLACEMENT SERVICE
VETERAN APPROVED

1963
) 8 ¥4 WRITE TODAY FOR DETAILS
@, & .

o

(1‘50

HERALD Engineering College

1215 Van Ness Ave.. San Francisco, California 94109

Please send me information about:
ARCHITECTURE (O
ENGINEERING: Civil(J ElectricaldJ
Electronic[] Mechanical O
TECHNOLOGY: Electronic Engineering
Technician (FCC) ]
Radio-Television Technician (FCC) (O
DRAFTING: Mechanical O Electrical (]
Structural [J

Also send an application.[J

NAME

ADDRESS

I am interested in Day[J Evening[J courses

AGE

ciry

STATE

P PHONE

e
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NOTEWORTHY

SIMPLE HEADLIGHT REMINDER

Most of the headlight reminders that
I've read about are rather complex,
using transistor oscillators, SCR’s or
relays, and are generally connected to
sound the alarm if the ignition is turned
off while the headlights are on.

I think my circuit is simpler and
more versatile. It permits you to leave
your parking lights or headlights on

—
l DOME LIGHT
LIGHT
SWITCH

BELL OR
BUZZER
i
DIODE J)
(IooV, COURTESY
HEADLIGHT OR S00mA) (DOOR)
SWITCH

1PARKING LIGHT

e

when you so desire without having the
alarm sound for as long as the lights
are on.

As the circuit shows, all you need is
a bell or buzzer and an inexpensive
diode. When the lights are on, voltage
is supplied to one side of the buzzer.
When the door is opened, the courtesy-

FOR THE FINEST
RECEPTION AVAILABLE

NEW SUPER 'T"

VHF-FM-COLOR TARGET
ANTENNA SERIES

v
|I

renC ) s

RRGET

ELIMINATE THE NEED

FOR TWO ANTENNAS.
The best features of Log-Periodic
and Yagi type arrays are combined
for outstanding performance in
Super Target Antennas. New,
tougher aluminum alloy used for all
elements. Rugged square boom con-
struction. Unique construction fea-
tures reduce installation time.

$ & A ELECTRONICS INC.

210 W. Florence Street * Toledo, Ohio 43605
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light switch closes and completes the
circuit to ground so the buzzer sounds.
The diode prevents reverse current
tfrom flowing through the dome light,
buzzer and headlight to ground.—R.
Kaacker

HOT-CHASSIS

SERVICING PRECAUTIONS

Since the chassis of some receiv-
ers are connected directly to one side
of the ac power line, the following
precautions should be observed when
working on this type equipment:

1. Use an isolation transformer
in the power line between the receiver
and the ac receptacle.

2. When the receiver must be
operated directly from the ac line,
the power plug must be inserted in
the receptacle so the chassis is con-
nected to the grounded side of the
power line. Check with an ac volt-
meter to sce if a voltage potential
exists between the chassis and power
source ground. The meter should read
zero. If a reading is obtained, reverse
the line plug and recheck for a zero
reading.

3. When replacing a chassis in
the cabinet, always be certain that all
protective devices are put back in
place, such as: non-metallic control
knobs, insulating fishpapers, adjust-
ment or compartment covers, shields,
isolation resistor-capacitor networks,
etc. Before replacing the back cover,
inspect inside the cabinet to be sure
that no stray parts or tools have been
left inside.

4. Before returning the set to the
customer, you must be sure that no
shock hazard exists. Plug the ac line
cord directly into a 120-volt ac re-
ceptacle (do not use an isolation
transformer for this test). Using two
clip leads of sufficient length, connect
a 1500-ohm, 10-watt resistor in series
with an exposed metal cabinet part
and a known earth ground such as a
water pipe, conduit, or similar object.
Use an ac voltmeter of 1000-ohms-
per-volt or greater sensitivity to
measure the voltage drop across the
resistor. Move the resistor connection
to each exposed metal part (antennas,
handle bracket, metal cabinet, screw
heads, control shafts, etc.) and mea-
sure the potential across the resistor
at each new connection. Now, reverse
the line plug and repeat each measure-
ment.

Any reading of 30 volts or more is
excessive and indicative of a potential
shock hazard which must be corrected
before returning the receiver to the
owner.—RCA Television Service Data
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CIRCUITS

TRANSISTOR SAWTOOTH GENERATOR

If you have been looking for an
interesting evenings project, you can
construct this simple sawtooth gen-
erator with a minimum of cash and
components.

The sawtooth generator is com-
posed of two different and simple cir-
cuits. The pulse generator is nothing

The waveform in Fig. 2-a is the
negative-going  sawtooth  obtained
when the selector switch is in position
1. Fig. 2-b is the positive-going saw-
tooth obtained with the switch in po-
sition 1 and the output leads reversed.
Figs. 2-c, d and e are obtained with
the selector at 2, 3 and 4, respectively.
—Charles D. Rakes. R-E
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more than a simplified free-running
multivibrator (Q1, Q2) that produces
a narrow negative-going pulse used to
drive the discharge transistor (Q3)
into full conduction for a very short
time. Until another pulse is developed
from the multivibrator, C4 is again
re-charging through R4 and RS form-
ing a linear increasing voltage at the
collector of Q3 and the output termi-
nal. Then another pulse will cause Q3
to conduct and complete another saw-
tooth waveform.

Using the components values sug-
gested in the schematic, the generator
frequency range will be from 100 Hz
to approximate 1000 Hz. Any low-
power pnp transistors such as the
2N190, 2N107, 2N188, etc. will per-
form well.

As shown in the schematic the 2-
section S-position selector switch s
used so you can select other wave-
forms. (Fig. 2) generated by the
multivibrator.

SeE
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& LUBRICATING CONTACTS EACH
TIME THE CHANNEL IS CHANGED

DR ALL TUNERS
$/5A81 10 W ASKD
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IT REALLY
WURKS !

V 1260 RAI.PH AVE.
BROOKLYN, N.Y. 11236

OR EXPORY IDBURI AGENCIES INC., NEW YORK, NEW YORX
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New Transistorized,

Portable Impedance Tester

v SENNNHEISER

WRITE TOOAY FOR LITERATURE:

SENNHEISER ELECTRONIC CORPORATION (N.Y.)
500 FIFTH AVENUE, NEW YORK, N.Y. 10036 - PHONE: 212 564-0433

PLANT: BISSENDORF/HANNOVER, WEST GERMANY
Circle 124 on reader service card
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Solves
Matching
Problems in
Audio Circuits

Now audio repairmen
can check the impedance
of capacitors, inductors
and transformers right
on a service call with
the battery operated,
Sennheiser"Model ZP2
Impedance Tester. Fea-
tures direct reading in
ohms at frequencies of
250, 1000 and 4000 Hz.
(Accuracy is *5% at
1000 Hz.)

Consumer net price

$19500
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MARKET
CENTER

AUDIO — HI-FI 1

ELECTRONICS j

DIAGRAMS, SERVICE INFORMATION, television,
radio, $1.50. Specify model. SUPREME, 1760
Balsam, Highland Park, Ill. 60035

DON'T GET STUMPED! Get your latest looseleaf
bound book containing 248 pages of schematic
and circuit board diagrams of color and mono-
chrome Japanese manufactured T. V. receivers.
15 different manufacturers’ brands exported to
U.S. and Canada. A must REFERENCE BOOK
for T. V. repair shops. Only $19.95 shipped pre-
pald. Send check or money order to DELTA IN-
TERNATIONAL, Post Offlce Box 1946, Grand
Junction, Colorado 81501

Tapemates makes available to you ALL 4-TRACK
STEREO TAPES. All labels——postpald to your
door—at tremendous savings. For free brochure
write: TAPEMATES CLUB, 5280 RE West Pico
Bivd.. Los Angeles, Callf. 90019.

TAPE RECORDER SALE. Brand new nationally
advertised brands, $10.00 above cost. Amazing
discounts on stereo components. ARKAY
ELECTRONICS, 1028-E Commonwealth Avenue,
Boston, Mass. 02215

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly speclals. CARSTON, — e
RFD #3. Route 7, Brookfield, Conn. 06804 COLOR ORGAN KIT $7.50. Power supplies $3.98.
Catalog. MURPHY, 204 Roslyn Ave., Carle Place,

RENT 4-track open reel tapes—all major labels N.v. 11514

—3.000 different—free brochure. STEREO-
;QRTI. 55 St. James Drive, Santa Rosa, Ca.
401

INTEGRATED CIRCUIT KITS: Computers, audio,
others. 1970 catalog free. KAYE ENGINEERING,

TUBES—LOWEST PRICES in the world. Hard to
get British, German, foreign and American
obsolete and present day special purpose trans-
mitting tubes. Send for giant tube and parts
catalog. UNITED RADIO CO., Dept. R-56, Ferry

Box 3932-D, Long Beach, Californla 90803 St., Newark, N.J. 07105
00 HO D 0 @\I
A ’ N
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VISUAL EFFECTS PROJECTOR SET
Fantastie variety. Incredibly beau-

NEW $39.50 HELIUM NEON LASER!

Ni.Cd BATTERY BARGAIN
Completely  assembled.  Instant

Terrific value—slightly used gov't

:"ll:ll Slllelclalepnckz:;:e eg;rrm.r;- starting w/three times power out- :nrmuuh uggtlvolxm i)":-elll leoll
alns  a necessa apparatus. a1 : . our battery w. atmost un
Creaje tloating. exploding tlery F:;:nﬂ,r_,ﬁ.::"h:ﬁ?l;, 'Il,:?,:ljil\.;ws‘(i:(,lg, 'I_lm'lled (llfe ﬁ:xt;emely nigh cur.
hursts of color like 'Symphony of power. Excellent collimation. tar with Famand kit Wen't deterlomes
Npheres'". “"Chromatie Starbursts tleularly useful for studies, expert when left discharged,  Minimum
‘Crystal Starburst™. Features 35 ments In lwolograpry. interferome maintenance — few drops of water
mm 500 \W. fan cooled projector. try. diffraetion. optical atiument. per year. Rugged. shoek-and.vibra.

S i st AN
produces hig image at short dis simple and safe to use—inst plug partintiy”eharod. nﬂwf “rifr'."'ﬁ':cd
h

tance. Accepts two ¥ diam. wheels In, switch on. The 4% [b. unit trolvte.” 3ig" x 27 x

(Dry  Kaleldescope & Hexido reaches 7% power in 2 sees.: full BATTERY

scope) cylindricat 'neu-xxorles power. typlcally 0.5 milllwatt (0.3 Stock No. 70.942EH $15.00 Pnd.
(6” Colored Cloud & 5" llexido- m\W minimum) in 3 nlns. Beam CHARGER KKIT

scope  w/six  internal mirrored divergence only 2 mllllradldns: Stock No. 70.807EH § 8.00 Ppd
walls). Complete instructions. beam ouly 2 ems at 40 feel I i Ny :

Stock No. 71, Stock No. 41,109EH, CELL $3.95

212EH $79.50 Pod.

Stock No. 79,004EH 599 ) Esd

GIANT FREE CATALOG

! Edmu 300 Edscorp Bulilding,
I Barrington, New Jersey 08007
Rl 148 PAGES —
1000’s OF
BARGAINS

Co letely new
I‘VI edition. hoz-
ens of elecirienl
and electromar-
netie parts. acces-
sorles, Fnormous
selectlon of As.
tronomieal Teje-

PSYCHEDELIC LIGHTING HANDBOOK
100  information packed pages!
Fully explalns the latest jn peyehe-
Iell( lh:ilnlnln eduipment lechl aanaer T e oo ica I Tiele
niques, devclopmenis. Covers al W 7
facets  of psyehedelte ghit-show loca. W ',’;ﬁ:,',",":"‘nm?':‘;;“;a:
production including strobes Plus. Ttems for hobhylsts, ex-
black liglhts. projectors. crystals erimenters. workshops. fac-
oru.mle slh mirrors. color or tory. Mail coupon for FREE

5 eatalom H*

LONG-WAVE BLK. LIGHT FIXTURE
Extremely versatlle. compaetly de-
slgned, long wave (3200-4000 ang
stroms)  hilaek light (ullr.nrlolel)
fixture. llas 8-\ 10-V lam
with built-in fliter Uw 10 identify
minerals, fungi. hacteria—check
for surface flaws. oil and gas leak
age-—perfect  for  dis s with
fluorescent paper. paluts. chalk

culor. light loxes

rayons. (race powder. [ncl. ad- \Ill\ik“ lslon ele. Shows how 10 NAME oo
justable aluminum reflector. push- “‘psychiedelize’” partles. musical A
pull switch.  connecting  plug Eroubs. shows or how to set DDRESS.

.1 ount vert., horr.,

Dl’ on corner. u
L., 1% W. T b

h"fleﬂrles%lrlns" rorl prhl'ale
- Ratherings. o 11”7 looseleat
Stock No. 70.364EH . $12.50 Ppd. paper punched for 3 ring blnde)r.
No. 60.124EH .. (Bulb) $4.50 Ppd. Stock No. 9100EH ..... $3.00

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC CD. 3°0°,EDSCORP BUILDING

s BARRINGTON, NEW JERSEY 08007
Circle 136 on reader service card
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SUCCESSFUL TREASURE HUNTERS and pros-
pectors choose White's “Quality engineered”
metal-mineral detectors, either heat-frequency
or transmitter-receiver, especially designed to
locate coins, caches, relics, jewelry, gold, silver
ores. Budget terms. Free catalog: WHITE'S
ELECTRONICS, INC., Room 70, Sweet Home,
Oregon 97386

Ultra-sensitive and powerful METAL DETEC-

TORS join the many who are finding buried

coins, minerals, relics and artifacts. Don’t buy

till you see our free catalog of new models.

\;V;;teo JETCO-—Box 132:RE, Huntsville, Texas
4

RADIO & TV TUBES 33¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL 4217-E University, San
Diego, California 92105

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, All Brands—Biggest Discounts. Techni-
cians, Hobbyists, Experimenters—Request FREE
Giant Catalog and SAVE! ZALYTRON, 469 Jeri-
cho Turnpike, Mineola, N.Y. 11501.

Discharge IGNITION, PHOTOFLASH. Free cata-
log parts, kits. TRANSPARK, Carlisle, Mass.
01741

CONVERT any television to sensitive Big-Screen
Oscilloscope. Only minor changes required. No
electronic experience necessary. lllustrated
plans $2.00. RELCO-A25, Box 10563, Houston,
Texas 77018

SPECIAL CLEARANCE SALE: Rectifiers, transis-
tors, and many other electronic parts. Lowest
prices. Free catalog. GENERAL SALES COM-
PANY, 254 Main Street, Clute, Texas 77531

ORGAN OWNERS AND BUILDERS new and used
consoles, kits, amplifiers and speakers. Add ex-
citing new voices and percussions. Free bro-
chure. NEWPORT ORGANS 1593-R Monrovis,
Newport Beach, Calif. 92660

JAPAN & HONG KONG DIRECTORY. Electronics,
all merchandise. World trade information. $1.00
today. IPPANO KAISHA LTD., Box 6266, Spo-
kane. Washington 99207

TV TUNER OVERHAUL $7.95! VHF or UHF. in-
cludes labor and all parts except tubes, tran-
sistors. Fully guaranteed. E-S TUNER SERVICE,
Box 548, Trion, Georgia 30753

P O N TSR

EDUCATION!/
INSTRUCTION A

ke g AR
R.E.l.’s famous (5) week course for the first
RADIO TELEPHONE LICENSE in the shortest,
most effective course in the nation. Over 98%
of R.E.I. graduates pass F.C.C. exams for lst
class license. Total tuition $360.00. Job place-
ment free. Write for brochure. RADIO EN-
GINEERING INCORPORATED SCHOOLS, 1336
Main Street, Sarasota, Florida 33577 or 3123
Gillham Road, Kansas City, Missouri 64109 or
809 Caroline Street, Fredericksburg, Virginia
22401 or 625 E. Colorado Street, Glendale, Cali-
fornia 91205

FCC First Class License in six weeks—nation’s
highest success rate-—approved for Veterans
Training. Write ELKINS INSTITUTE, 2603E In-
wood Road, Dallas, Texas 75235

REPAIR TV TUNERS: free tricks. F. BOCEK, Box
832, Redding, Calif. 96001

NO: TUITION, RENT. Memorize, study—Com-
mands ‘1970 Tests-Answer” for FCC First and
Second Class license. — plus — Command’s
*Self-Study Ability Test.” Proven. $5.00. COM-
MAND, Box 26348-E, San Francisco, 94126

e i y
E A
QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!

BARRY, 512 Broadway, New York, N. Y. 10012,
212 WALKER 5-7000.

—
F
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LATEST
ARCTURUS
SPECIALS

e Color focus rectifiers, 14,-
000 P.1.V. at 1 MA, 99¢ each.
6.5 KV—79¢

e Color TV yokes 70° & 90°
types. Fit almost all sets
$10.95.

e 1700 Transistor types—39¢
e DS-501, 2N278 power tran-
sistor types. Cat. #349, 69¢
e HEP170, Motorola HV/Cur-
rent epoxy silicon rectifiers,
2.5 amps at 1,000 PIV, 49¢

o Fully transistorized UHF
tuners. Fit most sets. Cat.
#UHF567, $4.95 each.

e UHF tuners, 1 tube type.

Fit most sets. Cat. #FUHF3,
$3.95 each.

Complete listings of electronic
items at similar bargain prices
are available. Write for our
latest catalog. Minimum order
$5.00, plus postage.

ARCTURUS ELECTRONICS CORP.

502-22nd S5t., Union City, N.J. 07087
Dept. MRE
Phone: 201-864-5568

Circle 137 on reader service card

2RIV

LSRRIV ARVURA

Of The WORLD'S
Catalog {\ihey Govt

S ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

/8

‘/g-——MAIl THIS COUPON NOW =1
| i i
: NAME: |
| ADDRESS: l
|

Ty CSTATE: ____ ZIP: |
e e i S 1

For your FREE copy, fill out coupon and mail. Dept. RE

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 * LIMA, OHIO - 45802

ENJOY THE “MUSIC ONLY” FM PROGRAMS

M. A. D.

MUSIC ASSOCIATED’S DETECTOR

for continuous, commercial-free music
with ANY FM tuner or receiver

it

R |

Kit $49.50 Wired $75.00 Cover $4.95 List of FM
stations with SCA authorization $1.00. For com-
plete, information write or call:

MUSIC ASSOCIATED
65 Glenwood Rd.,
Upper Montclair, N.J. 07043
phone 201-744-3387

INTEGRATED CIRCUITS § RECTIFIERS

SEMICONDUCTORS S TRIACS

methods to trigger SCR’s and |

ne of the best and cheapest

TRIACS O e aTo3 Pe sernetty | FIBRE OPTICS

PYR | 5AMP | 10A || and a gain of 50 at 25 amps. $1.75 | 1/32” 2.5 mil. fibers in Pug p:al;«;:
100 | .80 | 1.20 ||L[] N-CHANNEL FET'S TO-18 plas- -

200 1.40 1.75 ‘ tic units, low noise, low Ieakage? %5 | COMPLETE LIGHT GUIDE
—Tonn | volts source to gate, 50 ma gate BUNDLE

J0g 1.75 2.25 | | current Gain to 9000 umho’s. $ .80 | consisting of an 11” length of 1/32”
__400 " 2.25 = __2-75,_i NEON LIGHT OR NIXIE TUBE | dia. fiber optics with bound ends.

500 | 280 | 3.25 TD DRIVERS. An NI"IréhJO-lfB,lSI | $2.00 ea.
- — ransistor. With a 0 20
ER900 TRIGGER DIODES. These | 3 LINEAR CIRCUITS
biodirectional trigger diodes are CA 3011 FM-IF AMPLIFIER . . .§..90

| 9030 8 B|T MEMUR'ES $395 709C OPERATIONAL AMPL.
DIGITAL RTL CIRCUITS

$1.75 ea.
710C HI SPEED OIFF. AMP.

20 amps SCR’s.) 4 sets/$1.00

OLID

Post Office Box 74D

. 900 Buffer ...... ... ..$.75 $1.75 ea.
tHACS .o 3/$1.00 | 925 Oual 2 input gate expandosr 75 711C OUAL COMPARATOR $1.75 ea.
|
UNIJUNCTIONS! | 923 JK fip flop ... OO s etitiors 1 AMP
Similar to 2N2419. RBB of 5-7 Silicon Power Rectifiers — —
stand off ratio of .6 and Ip of 12 PRV | 3A 12 30A l "ﬁ) o7 600 | i8
with data sheet SPECIAL $1.00 100 | .09 .30 500 | [~ 500 ) ) 800 | 2
| —= g ===
750 milliwatt 7-68V §.40 | |00 | 16 L) 80| | 700 | .1 1000 | .35
IENERS 17 Watt 7.150v 75 | | 400 [ 20 1 .70 | 120 = =
b 600 | 30 | 1.00 1.50 | | Silicon Control Rectifiers
’ MOUNTING 800 | .40 | 125 | 180 |pRy | 3n | 7A | 20A | 70A
HARDWARE KITS. | 1000 | .50 [ 1.50 | 2.20[| " 50| .35( 45| .70
lThese T e o Terms: FOB Cambridge, Mass. | ’_;00 | .50 | .35 ! 1.00 | 4.00
SCR's Zeners and Rectifiers etc. Send check or Money Order. Include |1~ 00| .70 | .95(1.30[ 8.00
6x32 stud (3, 12 amp rectifiers, | HoSL8S, Average WL per package | | 300 .90[1.25]1.70| .
. ' . No C.0.D.’s. Minimum Order 400 | 1.20 | 1.60 | 2. "12.00
7A SCR's) 6 sets/$1.00 ' 43.00 | |00 1150 : S0l ;;%T' J-O.O‘
p— - — - (=1 2-JY 1 &-¥ - —
14 x28 stud (30 amp. rectifiers, | WE LEAD THE WAY ’ I' 600 | 1.80 | 2.40 | 3.00 | 1

IN SERVICE AND QUALITY

Send for our latest catalog featuring Transistors and Rectifiers; 325 Eim St., Cambridge, Mass.

Somerville, Mass. 02143

700 | 2.20 | 2.80 | I

Tel. (617) 547-4005

Circle 140 on reader service card
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SCHOOL
DIRECTORY

GET INTO

ELECTRONICS

V.T.i. training leads 0 success as
techunicians. field engineera, specialista
in communications, guided missiles,
computers, radar and automation. Basic
& advanced courses in theory & lsbora-
tory. Electronic Engineering Technoi.
o Electronic Technology curricula
both available. Associate degree in 29
mos. B.S. also obtainable. G.I. ap-
proved. Graduates in all branches of
electronics with major companies. Start
Sept.. FPeb. Dorms, eampus. High
school gradunte or equivalent. Catalog.

VALPARAISO TECHNICAL
TITUTE

Dept. C, Valparaiso, Indiana 46383

distinguished graduates
hold important engineering and business administration
posts throughout U.S. Professionally-oriented college with
outstanding placement record. Four-quarter year permits
degree in three years. Fine faculty. Modern labs, Small
classes. 300-acre campus, Aceredited. Approved
for vets. Moderate costs. Enter March, June,
Sept., Jan. For Catalog, write Adm. Director.

TRI-STATE COLLEGE
24170 College Avenue, Angola, Indinna 46703

| PEP’S Dollar Sale |
$1 Money Back guarantee $1

1 Amp Silicon Rectifier | SCR
choice of package Silicon Controlled
Bullet—Miniature Glass. Rectifier
eta TO-5 Pack
5-800V  units $1.00 7 5.50v ::nasgesl 00
4-1000v units $1.00 [ 4.100v units §1.00
[13-1200v units $1.00 [7] 3-200v units $1.00 |
3 AMP Epoxy Package ([ 2-400v  units $1.25
[ 10-100V " units $1.00 7 ami o
[] 5400V units $1:00 5 o o7, AMP SCR
L] 2-1000V units $1.00 H 3100 units 100
2-200V  units 1.00
7 8- To0v "umi K150 O 1500V umit $100 |
[ 6-200v units §1.00 L[] 1-800V unit $1.50
(] 3-800v units $1.00 20 AMP SCR
1771250V units  $1.00 |
[11-300v  unit $1.00 |

| SILICOP{ZSTl:ﬂDPMOUNT
AME Gen Purpose PNP
units $1.00 ' Germ Transistor Similar

§ 3.800v 3
-800V  units $1.00

. to 2N404
1-10(EV units $1.00 |18 For $1.00

SILICON STUD MOUNTY ZENER DIODES
20 AMP 3 Watt
| [ 3-100v  units $1.00 10 Volts
(] 1-1000v wnit $1.00 [] 3 units

$1.00

| ZENER DIODES 1 Watt
SILICON S MOUNT | ™5 TEn "av-sv-8v-10v
[ 3-50v $1.00/ 14 units $1.00
] 2-100v $1.00| GERM GLASS DIODES
— | DO7 GEN PURPOSE
SILICON STUD MOUNT |[] 20  units  $1.00
60 AMP Replaces IN-34 IN-60
[J 2-50v  units $1.00 1N-64 1N.295
[] 1-1000V unit $1.25 =

units
units

Zener Diodes 250 to 4_00

SILICON GLASS DIODES Millawatt |
‘ DO-7 1 EA 2V-4V.6V-8V-10vV |
| 310-100v wunits $1.00 (35  units  $1.00

SPECIAL [ 16 Bit Memory Cell
INTEGRATED CIRCUITS _ 3435
Diatar '"PUt Nend G2l paDIATION FREE TUBE
Quad 2 Input Nand Gate 50 OOF(?R COCORATY
Digital ... ... ... $1.50 30, Volts  Replaces
1] K Flip Master Slave RCA 3A-3A or Equivalent.
Digital $1.75 | Guaranteed for life of set
Operational gr 5 years. Eliminates

Linear 1 € eat to prolong life of
Amp 709C Type .. $1.75 A0 0 pen

POWER TRANSISTOR | $8.99 each
85 watt Similar to 2N- | —— — -
212-1724-1208 NO SALES TAX
1 Unit $1.00.  WE PAY POSTAGE

PARK ELECTRONIC
PRODUCTS

P. 0. Box 78 N. Salem, N. H.
Tel. (603) 893-0276

03073

|
|
l 1
L B

Circle_l'38 on reader service_c;rJ
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MARKET
CENTER

INVENTIONS . |
. & PATENTS 4

FREE "Directory of 500 Corporations Seeking
New Products.’” For information regarding de-
velopments, sale, licensing of your patented/un-
patented invention. Write: RAYMOND LEE OR-
GAI‘{I72ATION, 230-U Park Avenue, New York City
10017.

INVENTIONS WANTED. Patented; Unpatented.
GLOBAL MARKETING, 2420.-AE 77th Ave., Oak-
land, Calif. 94605

INVENTORS: protect your ideas! Free *“rec-
ommended procedure’”. WASHINGTON IN-
VENTORS SERVICE, 422X Washington Build-
ing., Washington, D.C. 20005

GOVERNMENT
SURPLUS

JEEPS Typically from $53.00 . . . Trucks From
$78.40 .. . Boats, Typewriters, Airplanes,
Multimeters, Oscilloscopes, Transceivers, Elec-
tronics Equipment, Used. 100,000 Bid Bargains
Direct From Government Nationwide. Complete
Sales Directory and Surplus Catalog $1.00 (De-
ductible First $10.00 Order). SURPLUS SERVICE,
Box 820-REL, Holland, Michigan 49423

GENERAL

i b

JAPANESE NEW PRODUCTS MONTHLY! $1.00.
Refundable. DEERE, 10639 Riverside, North
Hollywood, Calif.

ACCURATE
A.C.VOLTMETER

COLOR T.V.

IS TERRIFIC with
TERADO .
VOLTAGE ADJUSTERS i

CORRECTS HIGH OR LOW | el
VOLTAGE TO NORMAL CAP. 300 to 500 watts
SATURN (shown) Model no. 50-172 List $26.95
POLARIS (w/0 meter) Model no. 50-204 List $16.50

FULL DEALER DISCOUNTS
See your Electronics Parts Jobber. or write

W CORPORATION
1053 Raymond Ave., St. Paul, Minn. 55108

WRITE NOW FOR FREE 1970 CATALOG
McGEE RADIO COMPANY
1001 BARGAINS IN SPEAKERS—PARTS
TUBES—HIGH FIDELITY COMPONENTS
RECORD CHANGERS—TAPE RECORDERS—KITS
EVERYTHING IN ELECTRONICS
1901 McGee St., Kansas City RE, Missouri 64108

www americanradiohistorv com

TRY THIS ONE
(continued from page 88)
BROKEN TUNING SCREWS
When one side of the slotted
screw breaks off, screw on a Y4i-inch
brass hex nut flush with top of screw,
then flow in solder to anchor in place.
Adjustment can then be made with a
wrench or alignment tool.
Adjustments are more accurate
and convenient by this method since
it climinates most of the play.—S.
Clark

WIRING TIP

If you run into difficulty trying
to put three or four wires in a single
socket terminal lug just cut a slit in
the lug and spread the opening apart.
Place all wires inside of hole; squeeze
the opening together again and solder.
—S. Clark

2 for 1 WAREHOUSE CLEARANCE SALE

L © 1963 Viking oum
A - s

N = = e ——
TWO $J98 $3.96 VALUE ¥ 10 Year Guarantee
FOR TWO FOR THE PRICE OF ONE

Razor sharp lifetime steel blade obens easily and automati-
cally locks in place. PUSH-BUTTON release. Tough, razor
steel biade honed and polished to Mmirror-like finish. Bal-
anced for target throwing. Blade GUARANTEED 10
YEARS. If hlade hreaks we replace free. 30-day MONEY
BACK GUARANTEE. A favorite with sportsmen. Driced
for quick sale of 200,000 knives. Makes excellent gift for
any man or hoy. Two for $1.98 plus 50¢ shipping. Send
cash. ck. or M.O. to VIKING KNIVES, Dept. K-14. Box
77018.

10880. Houston, Tex.

HOBBYISTS, EXPERIMENTERS, TECHNICIANS,
INVENTORS, NOW YOU CAN HAVE YDUR
BLACK AND WHITE TELEVISION CONVERTED T0
COLOR, BY MEANS OF A NEW PATENTED CIR-
CUIT. COMPLETE INSTRUCTIONS ANO BLUE
PRINTS, WRITE, BELE ELECTRONICS CORP. 121
S.E. FIRST ST. MIAMI, FLORIDA. 33131

RECHARGEABLE EVEREADY
NI-CAD BATTERIES

9V (8.75V) % amp. hr. cap., size 2%” long x 1%"
diam. Made of 7-N38 or BH 500 button ceils. Suita-
ble to power cameras, elect. flash, phonos, radios,
exp. power supplies, many other uses. Retail value
$12.00 ea. A fortunate purchase permits selling
these life time batteries on a money back guarantee
basis at a fraction of cost. Pospaid at $2.95 ea.
(6 for $15.00)

Miniature Swiss, permanent magnet precision motor,
reversible, (escap) 1-6 volts D C with reduction gear
50 rpm. High torque $1.95 ea.

TECHNICAL MATERIALS COMPANY
769 Inwood Road — Union, N.J. 07083
Phone 201-687-9172 — 201-687-5171

RADIO-ELECTRONICS
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SOLDERING IRON TIPS

It doesn’t take too much imagi-
nation to picture an average electron-
ics technician working on a ‘rush’ job,
soldering one or several replacement
parts in a set and “Oops,” the solder-
ing gun tip burns in half.

Such an incident is nothing more
than a slightly time-consuming thing;
hunting a new tip, unbolting the old
one, bending the new tip ends to fit
the gun, etc.—but then sometimes
we’re out of replacement tips, or can’t
find the ones wc have.

To finish the soldering job right
then, merely take pliers and give the
two broken tip wires a couple of tight
twists on the end, cut off the forward
tip end and tin the protruding ends.
Metal scale along the untinned por-
tion of the copper wire will eftectively
prevent current overloading for the
time being. Now you can smile as
you finish the job.—Geo. D. Philpott

WEATHERPROOFING SPEAKERS
For weatherproofing  speaker
cones for outdoor use, we find that
spraying them with “Scotchgard” is
the best compound for the job.—
Harry J. Miller

A TIP TO FILE

Corrosion can be easily cleaned
from an auto radio antenna input
socket, by first reaming out the
grounding sleeve with an automobile
distributor-cap cleaning tool (round
wire brush). The center terminal can
then be cleaned with a small round
file. Both clean surfaces should then
be coated with contact grease, to pre-
vent further corrosion.—Jimm House-
knecht

CARPET PADDING IN THE SHOP

Your local floor-covering dealer
is the source of a very handy material
to have around the shop. I am refer-
ring to watlle-type rubber tloor pad-
ding. Remnants and small pieces are
available for little or nothing.

Squares (about 15 to 20 inches)
of this muterial on the workbench are
ideal pads for easily scratched tran-
sistor radios. Furthermore, the small
screws taken out of the chassis will
not roll ofl the bench if you drop
them. These small squares are also
handy for cushioning picture tubes
when removing or replacing them in
the chassis. A larger piece is indis-
pensable for laying on the floor when
you have to turn over a TV cabinet
to work on the under side of the
chassis or to replace detachable legs.
A picece on the floor of your truck or
station wagon lets you lay the set on
its side for casier handling.—John H.
Larry R-E

JANUARY 1970
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| $100.000 INTEGRATED CIRCUIT i

I Imagine -— buy 1 Integrated

Cireuit at our bargain price I
get the Znd one for

l ONL 1¢ .

I Fairchild No. le MORE
900 BUTOr  ooioeieeieeeesiceiainsar et .‘ for 1.49 2 for 1.50 |

I 903-903* Input gate N md/‘\lox ....2 for 1.98 4 for 11.99 ¥ !
910 Dual Two Inbut Gate ...oooeeenne .1 for 1.29 2 for 132 vl d,’(} I

] 910-910 Dual Two Input Gate .. 2tor1.98 4 for .

I 914 Dual Two Input Gate. Y for 1.29 2 for }.30 I
914.914* Dual Twao Input Gate ... 2 for 1.98 4 for .9%

I 918 bual 3 Input Gate Nand 1for1.49 2 for 1.5 I
915-915  Dual 3 Input Gate Nand/Nox 2 for 1.69 4 tor 1.70

I 923 JK-Flip Flop ... 1 for1.49 2 for 1.50
923-923%  JK FHD FIOD oooeiosiens e T2for1.98 4 for 1.99 I
925 Lual 2 Input Gite, 1 for 1.49 2 for 1.50

l 927 Quad Inverter . . 1 for 1.49 2 for 1.50 I
930 Dual 4 Input Gate Nand/Nor ... 1 for 1.49 2 tor ¥.50 1

I 933 Dual Input Gate. Expander .......} for1.49 2 for 1.50
944 Trual 4 Input Power Gate ... 1 for 1.49 2 for 1.50 I
945 Clocked Flip Flop 1 for 1.69 2 for 1.70

I 946 Quad 2 Input Gate Nand/No .1 for 1.49 2 for 1.50 I
948 Clocked TFlip Flop 1 for 1.98 2 for 1.99

I 953 2-2-3-input and Gate ... : 2 for1.69 4 for 1.70 I

I EPOXY SILICON INTEGRATED CIRCUIT ‘ I

= AUDIO AMPLIFIER!
TRANSISTORS | _ F i
I * 8 Tronsistors * Dime 49 E I
y * 6 Diodes Size

|5 for $1

]
—
. . Guaranteed! With
Never before offered! Self-contained, integrated —J varan ith Soec I

Tvpe Sale

2N4140-1 5 for$1 Transistors, SCRs, 1.C.'s, Equipment, {
2N424B.3 5 for §1 U O¢ ] 958 Decade Counterl

2N4288B9 5 for $1 LYNNFIELD MASS .

2N4290-1 5 for 81 I POLY PAKS [J 960 Decoder-Driver

----------------------l
Circle 139 on reader service card

t— of a DIME! TO-5 case, 8 leads. Use
I 0 2N706 5for 31 ?:)I|u;;lhonil,7edped|merCOm & 100’s of micromini- Ue Ao 49 I
E %:%g%g g :g: ;1 ature audio eircuits, mike, phono, (h.n)e Output: ’!'L":G:’:")gf ":f“:"";"uu
1ata
I 0 2N2711 5 for $1 3 to 16 ohm speaker. Complete with data.
[0 2N3396 5 for $1 ]
J O andses s for 31 02 AMP siLcon 6 = SI SALE ON I
"1 2N3568 5 for
i o aNsese srerdi| soop 1y RECTIRERS FAIRCHILD
[ 2N3641-3 5 for$l COUNT'NG HICSH
I Q %:gggg g:g: gi Terms: add postage. Rated: net 30, cod's 25%
J Phone Orders: Wakefield, Mass. (6[7) 245-3829 3
[0 2N3683 5 for $1 JRetail: 211 Aibion. St., Wakefield, Mass. fosa$is $595
I [] 2N3692 5for $1 T Guaranteed! I
I [ 2N3793 5 for $1 § GIANT SPRING CATALOG ON: Parts, Rectifiers. No. Description

IDDDD'

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-

vices). 70¢ per word . . . minimum 10 words.
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items) 30¢ per
word . . . no minimum.

Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable
ads not accepted. Copy for April issue must reach us before January 9.

: CLASSIFIED ADVERTISING ORDER FORM I
| |
|

|
i 1 2 3 ) 5 :
! |
| [ 7 8 9 10 [
I I
I 11 12 13 14 15 :

|
I 16 17 18 19 20 :
' I
| — 21 22 23 21 25 |
' I
: 26 27 28 29 30 :
I 31 32 33 33 35 :
' |

|
I { @ .37%N€n-C0mmelrciaI Rates} - RAME I

f Word L ommercial Rat T e—
q No.ofWords | @ ol rate ADORESS. i
| Total Encioses $__ ]
Payment must ac-
| Insert_.—_time(s) Icompany ofd" un‘; Cim STATE ZIP |
L place

I through accred.-  SIGNATURE. |
| starting with______issue  ited advertising  MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT., |
B agency 28 200 PARK AVE. SOUTH, NEW YORK, N.Y. 10003'
101
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to
1000 MHz

FM-2400CH (New)

e Tests Predetermined Frequencies 25 to
1000 MHz

® New Extended Range Covers 950 MHz
Band

e Pin Diode Attenuator

FM-2400C

e Tests Predetermined Frequencies 25 to
500 MHz

The new FM-2400CH and the FM-2400C provide
an accurate frequency standard for testing and
adjustment of mobile transmitters and receivers
at predetermined frequencies. The FM-2400CH
with its extended range covers 25 to 1000 MHz.
The Model FM-2400C covers 25 to 500 MHz. The
frequencies can be those of the radio frequency
channels of operation and/or of the intermedi-
ate frequencies of the receiver between 5 MHz
and 40 MHz.

Frequency Stability:

=+ .0005% from +50° to 4+104°F

500 MHz

FM-2400
FREQUENCY
METERS

Frequency Stability:
with built-in thermometer and temperature
corrected charts.
*+.00025% from +25° to +125°
(.000125% special 450 MHz crystals available)

Both the FM-2400CH and the FM-2400C are self
contained in small portable cases. Complete
solid state circuitry. Rechargeable batteries.

FM-2400CH (meteronly) ... $595.00
RF crystals (with temperature correction).... 24.00 ea.

RF crystals (less temperature correction).... 18.00 ea.
IFcrystals ... .. catalog price
FM-2400C (meteronly) ....................._. ...$445.00

RF crystals (with temperature correction).... 24.00 ea.
RF crystals (less temperature correction)_... 18.00 ea.
IFerystals ... catalog price

Write for catalog

INTERNATIONAL

CRYSTAL MFG. CO.,, INC.
10 N®. LEE @ OKLA. CITY, OKLA. 73102

Circle 125 on reader service card

RADIO-ELECTRONICS
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Capscto Repkacsrresis
L=l Coi- ancBW T Racios,

Stevae HEFE

All it takes is genius to ar-jve at simplic- replacement business. The Re
ity. This new display stand & deceiving. It’s 2x5 i Space and you have
mcre than 3 display stand. Ft's set up o operate order.
like a store within you- stare for instant Imterestec: Write for our new catalog an
servicing, The Re-PiaceT™™ capacitor line, “The Eeplacars”

Here, within this unit, is 2 corplete stock —the most complete line of replacement capze-

of all the wide Tange twis: prengs you'll need itors jn the smallast Fossible package.
Plus micas, miniature electroZyti:s, C€ramics,

wide range tubwlars and dippeg Paper Mylar. *
The selection was based or. an 2xtensive study

of all capac:tors used in the feplacement market. ¢ E}E CDRNﬂl—
Row, with the Re-Place, yorre :n the CEpacitor DUB".'ER

-Place only takes
all your parts
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Why

do you protect

your service reputation
each time you install

H’ Whether it'sinthe customer’s

1 living room, or at the bench inthe

| shop, ithelps o ne able to replace

. acolor picture tube with

| confidence.

| |fits an RCA tube that's being
installed, the tube itself can con-

— | yribute to that confidence.

Here is a product made with kKnow-nOw.. from the most
experienced manufacturer inthe business. A tube unstint-
ingly manufactured to the highest quality standards...

RCA standards. A color picture tube whose built-in tech-
nology helps protect your time and talent.

Why not specify RCA picture tubes for your requirements”?
They'll help protect your service reputation. Justasthey're
designed to protect the biggest reputation inthe COLOR TV
industry.

RCA Electronic Components, Harrison, N.J.

RGA
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