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Precision Tuner Service

i IS |
i now available near you
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PTS will repair any tuner—no matter how old or new—black & white or
electronically tuned—UHF. 8 hour service 1s a must!

olor—transistor or tubes—varactor or

1. Fastest Service—8 hour—in and out the same day. Overnight transit to one of our strategically located
plants.
2. Best Qualily—Your customers are satisfied and you are not bothered with returning tuners for rework.
3. PTS uses only ORIGINAL PARTS! No homemade or make-do, inferior merchandise (this is why we charge for
major parts!). You get your tuner back in ORIGINAL EQUIPMENT condition.
4. PTS is recommended by more TV Manufacture-s than any other tuner company
5. PTS is overhauting more tuners than all other tuner services combined.
VHF. UHF $10.95
UV-COMBO 17.95
12.50

IF-SUBCHASSIS
Major parts and shipping
charged at cost.
(Dealer net!)

Over 4000 exact tuner replace-
) ments available for $14.95 up
aeel 1\ {new or rebuilt).
issasass ELECTRONICS, INC....
00aEBE¢ T

...Number ONE and still trying harder!

Not a Franchise Company
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Make it a solid-state tester with our
new Sylvania Rig-A-Jig™ CK1900X.

The old test jig you used with tube-set
chassis can work full time again. Connect the
new Sylvania Rig-A-Jig CK1900X to it and
presto—you-1ave a test jig for solid-state and
nybrid TV as well.

The Rig-A-Jig CK1900X has a self-contained
anode voltmater, & complete set of yoke
orogrammers, and an internal focus supply.

And, it wi | give you a close impedance
match in receiver deflection circuits for almost
any hybrid or solid-state sets you might have
to service. And these connections are easy to
make with ua-front, highly accessible
receptacles

With simple modifications, you can give
new life to your old test jig so it can handle sets
with 350 to 500 «H SCR sweep, 1 and 3 mH for
transformer sweep, or tube and hybrid sets with
yoke inductances from 7, 12, and 16 mH.
Instruction sheets and set-up manual are also
included.

Ask your Sylvania distributor for more
information

Rig-A-Ji3 CK1900X. The newest addition to
the versatile family of Chek-A-Color™ Test
Equipment.

(313 SYLWANIA

GTE Sylvania, Electronic Components Group,
100 First Avenue, Waltham, Mass. 02154.
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We know you don't have a 2501b
antenna

But when the winds get rough,
you need every bit of turning
power an antenna rotor can
muster. The new, super power
Blonder-Tongue ULTRAMATIC
1000 gets the antenna to the

cise point for each statior
istently y

And, by doing this, it gives
the best reception by assuring
ghost-free color reception
and minimum multipath stereo
distortion

These exclusive features make
it al
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supply
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looking ahead

PSRRI A
Better TV sound
T R R B P S

Network television will have
a 15-kHz audio bandwidth in
about two years. That's a
promise from AT&T, which
says it may also squeeze in a
second sound channel for
stereo or as an alternate for-
eign-language track. ATA&T,
which handles intercity trans-
mission of television, current-
ly provides the same 5-kHz
sound for TV as it does for AM
radio. After much experimen-
tation, the telephone company
now is on a crash program to
choose a method of transmit-
ting sound along with the
video signal, instead of on a
separate narrow-band audio
line.

A subcarrier system will be
used, and three different meth-
ods are currently under test.
In one recent test, a wideband
stereo signal was sent from
New York to Los Angeles and
back on a video channel, and,
according to a top ATA&T
engineer, expert listeners
couldn’t tell the difference be-
tween the original signal and
the one which has crossed the
continent twice.

No matter how much the
television sound signal is im-
proved, it won't make much
difference to the viewer un-
less receiver sound systems
can pass them along. An in-
dustry-wide engineering com-
mittee, studying the entire
subject of TV sound, concedes
that it hasn’t gotten very far
with the manufacfurers, but
hopes that availability of bet-
ter sound on telecasts will in-
spire them. An EIA panel,
meanwhile, is exploring the
subject of stereo sound with
television manufacturers. One
problem may well crop up if
sound is improved substan-
tially. Although the television
signal can accommodate a
high-fidelity sound channel,
many existing TV sets—de-
signed for the present limited
and compressed sound signal
—would be brought to the
point of unintelligibility. There-
fore, some thought is being
given to a pilot-signal or com-

panding system for sound
compatibility with both cheap
lo-fi and the hoped-for future
hi-fi receivers.

R A CIER A T TR
Philips buys Magnavox
e TR A

The worldwide electronics
giant with the mouthful of a
name—N. V. Philips' Gloei-
lampenfabrieken—has pur-
chased controlling interest
in the Magnavox Company
through its American affili-
ate, North American Philips.
The Netherlands-based parent
company, considered the
world’s largest manufacturer
of consumer electronic pro-
ducts, is a technologically
based firm that is also strong
in computers, components,
picture tubes, chemicals,
lighting and appliances.
Philips products in the past
have received exposure in the
U.S. under the Norelco brand-
name, and more recently
Philips-brand audiophile pro-
ducts have entered this coun-
try. Philips is expected to
continue the Magnavox brand
here, at the same time
strengthening Magnavox’s
technology and marketing.

Philips’ acquisition of an
American television manufac-
turer at this time is especially
significant in terms of the up-
coming battle of videodisc
standards. Philips is the de-
veloper of the major optical
videodisc system, that it has
demonstrated throughout
Western Europe to wide ac-
claim. A version of this system
designed for the NTSC color
standards was recently dem-
onstrated in Japan, and
Philips has announced that
the home player probably
could be built to sell for less
than $500 on the Japanese
and American markets. Mag-
navox apparently will be the
American launching pad for
the Philips Video Long Play
(VLP) disc system, that is
scheduled to reach the mar-
ket in 1976.

Philips' purchase of Magna-
vox could lead to a confronta-
tion with RCA over videodisc
standards. RCA has devel-

oped a capacitance-storage
videodisc system, that also is
tentatively scheduled for 1976
marketing. Both RCA and
Philips are expected to at-
tempt to license other manu-
facturers. Since the two sys-
tems are incompatible, you
can expect to witness strong
campaigns of competitive
claims—reminiscent of the 45-
vs-33 rpm phonograph battle.
This time, even more is at
stake, since it's widely be-
lieved the videodisc market
will eventually be bigger than
television itself.

R TR SIS
Home VTR again

Somewhat eclipsed by all
the talk of videodiscs is the
videotape recorder for the
home. The latest candi-
date for consumer do-it-your-
self video was developed by
Germany’s BASF and is the
tirst longitudinally-scanned
VTR to be announced in 10
years. The fixed-head unit
uses a relatively tiny (4.6 x 4.3
x 0.6 inch) single-reel car-
tridge containing Y-inch
chromium-dioxide tape. The
tape has 28 parallel longitu-
dinal tracks. Running at 120
ips, each track is scanned in
sequence, the tape changing
direction at the end of each
track. The turnaround time is
only 80 milliseconds, virtually
unnoticeable. Cartridges of 90
minutes and two hours are
planned. Tentative introduc-
tion date is late 1976. The
principle of longitudinal scan-
ning was described in this
column in July.

Several other home VTR's
may be introduced in 1975.
RCA has completed in-home
testing of consumer video re-
corders and is expected to
have one on the market next
year—although the exact con-
figuration isn't yet certain.
Sony, whose U-Matic video-
cassette system has been the
most successful type in the
industrial and institutional
markets, is also scheduled to
premiere its home version in
1975. In Japan, Toshiba and
Sanyo have jointly developed

a “home” videocassette sys-
tem using '2-inch tape, now
going into limited production
and also destined eventually
for the American market.
While standardization is con-
sidered important in the play-
back-only videodisc field, it
may not be a major problem
in VTR—since it's expected
that videotape will be mainly
a record-it-yourself medium.

S P NN S T
Muntz’s projection TV
R RS RERTERR

Remember Earl ‘‘Madman”
Muntz, who became the lead-
ing purveyor of low-priced re-
ceivers in television's early
days and later introduced
stereophonic tape to the auto-
mobile? He's back in TV and
he aims to be part of that
incipient projection TV boom
we described in October.
Muntz is co-founder of Muntz-
Elman Manufacturing, Inc.,
which is assembling the
“Muntz Home TV Theatre” in
Van Nuys, Cal. The Home
Theatre is the first projection
color TV to be offered as a
single-piece furniture-styled
home unit. It's mounted in a
walnut-finished cabinet 54
inches wide, 25 inches deep
and 36 inches high, topped
by a 30-by-40-inch Kodak
Ektalite aluminum reflective
screen. When the set is put
into use, a drawer is pulled
out, and a lens and mirror
system throws the picture on
the screen.

The electronic part of the
projection TV system is a
modified Sony 15-inch re-
mote-control color set, which
is mounted in the drawer,
screen upwards. The pro-
jected picture, like others
which use a three-color tube
as the light source, must be
viewed in a darkened room.
Muntz is producing sets at
the rate of about 200 a month
and currently is selling them
only in a few areas, but hopes
eventually to have nationwide
distribution. The price? It's
$1,995.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR




We're making it our business to make your business easier.

General Electric's STC program.
It takes the ‘Tough’ out of
‘Tough Dog' service.

S. stands for our new
Symptom Repair Manual. It was
created for you by GE to deal with
the most common faults. It lists a
variety of symptoms. And then tells
¥ you what to check and in what order.
T. stands for our Trouble-
shooting Flow Charts. If a particular problem was not found by
using the Symptom Repair Manual, these charts will take you
through a logical sequence of checks to locate the faults.
C. stands for time-consuming Circuit Analysis. If you follow
the ‘S’ and ‘T; in most cases you will never have to get to ‘C!
With these two service aids you can quickly diagnose 95% of all
General Electric TV service problems. Using them will save you
time, money and aggravation. And needless to say, they’ll help
you generate a lot of good will and build your reputation for fast,
reliable service. . =
The Symptom Repair '
Manual is available for a $1.00
handling charge. To receive your
copy or details of GE service
subscription plans, write “Dutch”
Mevyer, GE Television Receiver
Products Department, Portsmouth,

Va. 23705; or call collect .
(804) 484-3521. STC. A service technicians
| best friend.

GENERAL B ELECTRIC
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new & timely

| sicians’

Low-priced music for the masses
supplied by “anti-profit” shop

Because they “didn't want to see a
society without music,” four Washington
women have opened what they call “an
anti-profit enterprise” to sell phonograph
records at phenomenally low prices,
reporis the Washington Post/Potomac.

Named “Bread and Roses” after a
line in an old worker’'s song, the new es-
tablishment markets records of African
music, blues, folk and rock at about a
9 per cent markup.

Used LP's are also sold on consign-
ment, at prices ranging from 25 cents
to $2, depending on the record and its
condition. Bread and Roses also sells
records to its customers for taping (a
perfectly legal process if the tape is
for the customer’s personal use). If re-
turned in mint condition, the records
are repurchased by the store at 70%
of the original price, and resold at a dis-
count. As an example, a “taped” Allman
Brothers double album sells for $3.70.

Other original features of the Wash-
ington store include a newsletter, a mu-
clearing-house, and a com-
munity bulletin board.

Equipment out of warranty?
New davice will tell when

A warranty is designed to protect a
purchaser from innate defects or short
life in the equipment he buys. But the
90-day, 1-year or even 2-year warranty
often fails to protect, simply because
time does not indicate usage. One
television set is in use a minimum of 10
hours per day, 365 days per year (ex-
cept for Leap Year). Another is used
about 2 hours an evening most
evenings. The first customer’s pix tube
fails near the end of the second year,
and the manufacturer accepts full re-

sponsibility. The secend set runs one
day over the two years, and the warranty
is useless. Yet tube No. 1 has operated
for more than 5000 heurs and tube No.
2 has run less than 1500!

North American Philips Controls Corp.
has just come out with a device that
may be able to even out such difficul-
ties. Somewhat reminiscent of gadgets
that were introduced in the early days
of hi-fi to measure the length of time a
stylus had played, it shows how long
a piece of equipment has been in actual
use. It can be used on all types of ap-
pliances, from the lightest up to and
including air conditioners.

Called an elapsed-time indicator, the
device is an inch-long glass tube with
metal caps. As long as current runs
through it, copper builds up at one
end, at a precise rate. Installed in new
equipment by the manufacturer, it wauld
cost about $1, Philips believes.

Philips has not as yet installed in-
dicators in any appliances, but indicates
interest by the very action of develop-
ing such an indicator. A spokesman for
another appliance manufacturer—Whirl-
pool—also expressed interest and sug-
gested that his company had also con-
sidered a similar idea.

Three persons are inducted
into NESDA’s Hall of Fame

At its Hall of Fame banquet, held
during the recent annual convention in
Hawaii, the National Bectronic Service
Dealers Association (NESDA) elected
three persons to the Association’s Hall
of Fame. Two of the elevations were
posthumous:

Hugo Gernsback, publisher, editor,
author, inventor and litetime champion
of the service technician and the ama-

A BASIC PATENT covering miniature calculators having their main electronic circuitry in a
single chip has been issued to Texas Instruments, inc. The model is shown holding (at left)
the world’s first mini-calculator that contained the equivalent of thousands of discrete devices.
It was the first mini-calculator at the time to have the high degree of computational power
found only in large machines. The 1974 version (still smaller) is the one at the right.

teur. He founded the first radio maga-
zine, Modern Electrics, in 1909, and sub-
sequantly the first service crganization,
the Official Radio Service Men's Asso-
ciation {[ORSMA). Later he started Radio
News, and in 1929, Radio-Craft, which
is now Radio-Electronies.

SPARE MATSUNAGA, US CONGRESSMAN
FROM HAWAIL, flew from Washington to
address the Hall of Fame Banguet. He is
seatad at the extreme left. Next to him is
Emmett Mefford, CET, chairman of the Elec-
tronics Hall of Fame. Standing is Harvey
Sunede, who coordinated the convention. He
is receiving a special recognition zward
from Dick Glass CET, NESDA's executive
vice president (behind lectern) for his work
during the 11-day affair. At right is C. Bryson
Bush, HTSA, the owner of Bush Electrcnics,
Honcluiw

Paul G. Lecoy, Sandusky, OH, a service
dealer who during his life had been
active in many Ohio trade asssociation
actlvities. He had served as an officer of
both NATESA and NEA.

e

Vincent J. Lutz, CET, St. Lecuis, MO.
now 69 years old, Mr. Lutz has been in j
electronics 44 years, and has long been
active in both state and national service |
technician's 'organizations. He is now
the publisher of the Electronics Industry
Yearbook and Director of Special Events
for NESDA.

(continued on page 12)
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Now l
Channel Master |
guarantees

the amplifiers

you installed
a year ago!

And two--and even three years ago--because

AN NAAAANAARANY

— all Channel Master Antenna Mounted Ampli-
—_— fiers and Home System Amplifiers made
_2 since January 1971 are guaranteed for four
= full years from date of manufacture!

? e With Free Replacement anytime within
e the first year

;’; e And Replacement at a Pro-rated Charge
f\;j anytime within 3 years after that,

giving you

e Full 4 Year Warranty Protection
the strongest coverage in the an-
tenna systems equipment
industry!

J‘J,JAJ / f f / J' JAJAJAu‘f‘i. ’IJ J'JFJ’J VW f \N

It’s possible because the reliability
and performance of our Spartan
Series Amplifiers have proved to be their own
guarantee-and this performance and reliability have
been engineered into the entire line!

éWW VAV

So now, instead of the usual 90 day wondering
whether the equipment you‘ve installed is going to
perform, rest in confidence--Channel Master is offer-
ing you the finest product with the strongest
warranty protection in the business!

Channel Master Antenna Systems Equipment with
4 Year Warranty Protection!

Circle 4 on reader service card
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Check with your
Channel Master
D stributor for

a isting by
model number of
units covered.

CHANNEL MASTER

U

DIV. of AVNET, INC.

ELLENVILLE, N.Y
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The real way to learn digital electronics!

Learn computer design, construction, main-
tenance and programming techniques on your
own digital computer using a professional
digital multimeter!

Qualified technicians are urgently needed
for careers in the exciting new field of digital
and computer electronics . . . and the best
way to learn digital logic and operations is
now available to you in NRI’s Complete Com-
puter Electronics Course.

This exclusive course trains you at home
on your own digital computer! This is no be-
ginner’s “logic trainer”, but a complete pro-
grammable digital computer that contains a
memory and is fully automatic. You build it
yourself and use it to define and flow-chart a
program, code your program, store your pro-
gram and data in the memory bank. Press the
start button and the computer solves your

\ 1 S
4 = e S

NRI is the only
school to train
you at home on
a real digital
computer.
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NOW...

YOUR OWN DIGITAL (32 DIGITS)
MULTIMETER INCLUDED

AT NO EXTRA COST!

The latest in digital testing equipment . . .
along with valuable training experiments in
digital techniques.

problem and displays the result instantly.
The NRI digital computer is one of 10 kits
you receive in the NRI Complete Computer
Electronics Course. You build and use your
own 3% digit digital multimeter . .. while you
perform hundreds of experiments, building
hundreds of circuits, learning organization,
operation, troubleshooting and programming.



Only NRI offers you five
TV/Audio Servicing Courses

Color TV repair is an-
other big opportunity
field right now and
NRI can train yvou at
home to service and re-
pair any color or black
& white TV, hi-fi equip-
ment, AM-FM radios,
and sound systems.
You can choose from
5 courses, starting with a basic servicing course
with 65 lessons . . . up to a Master Color TV course,
complete with 25” diagonal solid state color TV in
handsome woodgrain cabinet. No other school offers
so0 many choices or so much value.

All courses are available with low down payment
and convenient monthly payments to fit your bud-
get. And all courses provide professional tools and
equipment along with NRI-designed kits for hands-
on training. With the Master Course, for instance,
you receive your own 5” wide-band triggered sweep
solid state oscilloscope, TV pattern generator, 3%
digit digital multimeter and a NRI 25” diagonal
solid state television receiver expressly designed for
color TV training.

YOU PAY LESS WITH NRI TRAINING
AND YOU GET MORE FOR YOUR MONEY.

NRI emplcys no salesmen, pays no commissions. We
pass the savings on to you in reduced tuitions and
extras in the way of professional equipment, testing
instruments, etc. You can pay more, but you can’t
get better trammg

NRI’s complete communication
course includes your own
CB Training Transceiver

NRI prepares you for a
career in the rapidly
expanding field of com-
munications . . . a field
destined to double in
the next decade! NRI
can train you at home
for one of the thou-
) sands of service and
maintenance jobs opening in AM and FM Trans-
mission and Reception, TV Broadcasting, Micro-
wave Systems, Teletype, Radar, Marine Electronics,
Mobile Communications and Aircraft Electronics.
You train on your own 23-channel Johnson Trans-
ceiver and AC power supply; a dlglta] multimeter,
for digital experiments and precise testing; bite-
size lessons leading to your FCC license and the
communications field of your choice.

NEARLY ONE MILLION STUDENTS IN
60 YEARS HAVE LEARNED AT HOME
THE NRI WAY.

Mail the insert card and discover for yourself why
NRI is the recognized leader in home study training.
No salesman will call. Do it today and get started on
that new career.

APPROVED UNDER GI BILL

For the career minded, we are approved for vet-
erans benefits. Check box on card for details.

MAIL THE INSERT CARD FOR
YOUR FREE NRI CATALOG

No salesman will call

NRI NRI SCHOOLS

McGraw-Hill Continuing Educoﬂon Center
3939 Wisconsin Avenue,
.WcshlngTon D.C. 20016
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RADIO-ELECTRONICS

Featured speaker at the Hall of Fame
banquet was the US Congressman from
Hawaii, Hon. Spark Matsunga.

Gernsback Scholarship winners
Winner of this months 1974 Hugo
Gernsback Scholarship Award, a prize
of $125 granted annually to the most de-
serving student in each of eight leading
home-study electronics schools, is James
Michael Kupchik, of Louisville, KY. A

Michael Kupchik

/

Frank Fitzgerald

graduate of Valley High School in 1963,
he joined the Air Force in 1964, working
in guided missiles, and later worked on
government contract Autovon Systems.

His contacts with electronics inspired
him to refresh his knowledge of that sub-
ject. At the same time, he wished to learn
something of color television for his own
use. Mr. Kupchik therefore enrolled in
the GTE Sylvania Home Study Master
Color TV Servicing Program in June

1970 and graduated with an equivalent A
average in December 1973. He is now
working at South Central Bell Telephone
Co. on data systems and private line
services.

Runner-up and winner of the second
award, an RCA WV-529A service special
VOM, donated each month by RCA, is
Frank Fitzgerald, 44, of the Bronx, NY.

He says:

“Being a school bus driver for men-
tally retarded children presented the time
and the opportunity to increase my
knowledge of electronics, and | enrolled
in the Basic Electronics program. Having
completed my course, | feel a great
sense of accomplishment. | find it easy
to understand, condensed, and to tine
point. 1 am looking forward to enrolling
in one of the more advanced career
courses."”

Electronic proofreader catches
most typographical errors

A computer program designed to
assist in detecting typographical errors
before they appear in print has been
devised by two Bell Labs researchers,
Robert Morris and Lorinda L. Cherry.

The manuscript is first typed into a
computer, which breaks down each
word into all possible two and three-
letter segments, then compiles a table
showing how often each segment ap-
pears in that document. The table varies
with each piece of material, since it
depends on the kind of words used in
the particutar manuscript.

The computer then looks up each
word in the document and compares its
combinations of letters with those in
the table. It then assigns a number from
0 to 20 to each word, as an ‘‘index of
peculiarity,” depending on the relative
rarity of the letter combinations.

The ‘peculiar” words are then dis-
played on a tube or typed out on a list,
with those having the highest peculiarity
index at the top. Of course, many per-
fectly correct words that contain un-
common combinations may appear on
the list. (For example, a word with the
letter “q"" not followed by a “u" would
almost certainly be printed. Yet the dic-
tionary shows at least 18 words begin-
ning with “q” with a letter other than
“u" following it.) Semantic nonsense or
missing lines are also undetectable.

The human proofreader then simply
scans the list and corrects the errors,
at a great saving of time. In one case,
a 20,000-word document was examined
by the computer in 3 minutes. The
author then needed less than 10 minutes
to correct 30 misspellings—23 of them
in the first 100 words on the list.

NESDA elects new officers

The 1974/75 officers of the National
Electronic Service Dealers Association,
elected at the Honolulu convention, are:

President, Charles R. Couch, Jr., CET,
Gainesville, FL; Senior Vice President,
Leroy Ragsdale, CET, Fort Smith, AR;
Secretary, Virgil Gaither, CET, Los An-
geles, CA; Treasurer, Jack Kelly, CET,
Litchfield Park, AZ. Richard L. Glass,
CET, remains as Executive Vice Pres-
ident.

The regional vice presidents are: Re-
gion 1: Norman Smith, CET, West Hart-
ford, CN; Region 2: Warren Baker, CET,
Albany, NY; Region 3: John McPherson,
CET, Yorktown, VA; Region 4: Tom Ruth,
CET, Charlotte, NC; Region 5: Gerald
J. Hall, Milwaukee, WI; Region 6: George
Simpson, Ft. Worth, TX; Region 7:
Charles Varble, Jr., St. Ann, MO; Region
8: Paul Dontje, CET, Wheatridge, CO;
Region 9: Jim Rolison, Portland, OR; Re-
gion 10: Everett O. Pershing, Burbank.
CA.

Officers for the International Society
of Certified Electronic Technicians
(ISCET) were also elected at the Con-
vention. They are: Chairman, Larry
Steckler, CET (Editor of Radio-Elec-
tronics) New York, NY; Vice Chairman:
Bob Cook, CET, Garden Grove, CA;
Secretary, Gordon W. Turnbull, CET,
Winnipeg, Canada; Treasurer, Jesse B.
Leach, Jr. CET, Linthicum, MD.

THIS AWARD TO LARRY STECKLER, Editor
of Radio-Electronics, was voted to him at
the annual convention of NATESA, the Na-
tional Alliance of Television and Electronic
Service Technicians, in Chicago last August.

Awards to outstanding members
voted at NESDA convention
At its first annual convention, held in
Kauai, Hawaii, the following awards
(continued on page 14)
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Jerrold’s new
Unlversal ,

TV
Conirol & et

emolte

B Makes every set O Silent push-button ) : : UL
on your floor a varactor— diode tuning—
remote control model 12 channels
O Universal— Attaches to 1) Amplifies signal and
any set in minutes eliminates direct pick up ghosts
O Changes channel O For homes, apartments, bars,
instantly hotels/motels, schools, hospitals
and fine tunes and nursing homes.
O Turns set on/off Packaged in a sturdy, colorful, self-selling carton

JERROLD

a GENERAL INSTRUMENT company

HEADQUARTERS & EASTERN OFFICE 200 Witmer Rd., Horsham, Penna. 19044, (215) 674-4800
SOUTHERN OFFICE 1 Perimeter Place, Suite 101, Atlanta, Georgia 30339, (404} 432-3102
WESTERN OFFICE 1255 Veterans Blvd., Redwood City, Calif. 34063, (415) 365-5050
MIDWESTERN OFFICE 1334 Atlantic Street, North Kansas City, Mo. 64116 (816) 842-1555
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The GREATEST

TV Schematic Bargain
EVER Offered!

Complete TV Schematics

for less than 5¢ each
COVERS ALL COLOR TV 19460-1968 AND
23 BRANDS B & W FROM 1965-1968

Here are FABULOUS savings on nationally-
known TV schematic and service data —on
everything you need to fill your vital service
data needs for TV model years 1965 through
1968 . . . plus COLOR TV from 1960 through
1968! It amounts to a low, low cost of less
than $9.00 per year for your TV service data

. . with 5 more years of Color TV coverage
thrown in for good measure!

SERVICE DATA FOR 23 BRANDS
TV TECH/MATICS includes complete sche-
matic diagrams and vital servicing data for
every TV receiver produced by more than 20
leading American Manufacturers for 1965,
1966, 1967, and 1968. All diagrams and ser-
vicing details are completely authentic. Each
year's coverage is permanently bound into
two convenient-to-use volumes which open flat
to 11”7 x29%"”, ready to provide you with
instant service data at your workbench. Some
diagrams as large as 58" x 22”1

HERE'S WHAT YOU GET

Yuu receive 8 BIG volumes in all. Included is
a clearly detailed and annotated TV schematic
diagram for each specific model. You also get
complete replacement parts lists, alignment in-
structions, tube and component loeation dia-
trams, plus key waveforms and voltage read-
ngs . all the information you need to
service over 907, of the TV receivers you'll
encounter !

Each volume is organized alphabetically by
manufacturer, then numerically by model
number. In addition, a handy Chassis/Model
Finder is bound into each volume. Regular
list price for each year's coverage—2 BIG
volumes—is $19.90. All R volumes normally
sell for $79.60. Your price is ONLY $34.95
. . . a savings of nearly $45.00!

MONEY-BACK GUARANTEE

Order at our risk for FREE 10-day examina-
tion. Prove to yourself they are worth many
times the price.

CONTENTS

The 8 BIG volumes (2 for each year) cover alt
black-and-white receivers for model years 1965
through 1968—PLUS Color TV coverage from
1960 through 1968—for these brands: Admiral,
Airline, Andrea, Coronado, Curtis Mathes, Du-
mont, Electrohome, Emerson, Firestone, Gen-
eral Electric, Hoffman, Magnavox, Motorola,
Muntz, Olympic, Packard-Bell, Philco, Philco-
Ford, RCA Victor, Sears Silvertone. Setchell-
Carlson, Sonora, Sylvania, Truetone, Westing-
house and Zenith.

Publisher's List Price each year $19.90 s
Total $79.60. Special price $34.95 only while
they last!

$).95
BONUS OFFER
Sendrem Hance with
order and we )1 add 3
dteeent  SINGLPAK
Manuals (79¢ Iist each)!
These are 16p reprints
of mire TV gate
YoUrs at no extra
charge

LARGE PAGES, 15x11”, open flat to 29%x11”.
Provides complete schematic diagrams.

NO RISK COUPON—MAIL TODAY

g TAB Books, Blue Ridge Summit, Pa. 17214
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were made to members who had ren-
dered more than ordinary service to the
organization:

Man of the Year: Leslie J. Nesvik,
former director of education for NESDA,
for his work in organizing and conduct-
ing business management schools al!
over the country during the past year.

Outstanding Officer: Charles R. Couch,
Jr., CET, President of NESDA, for his
industry and government work during the
past year.

Outstanding State President: (the Hal
Chase memorial award): John P. Kelley,
CET, past president of the Arizona State
Electronics Association (ASEA).

Outstanding Committee Chairman:

Norris R. Browne, CET, who chaired the
nominations committee, the Texas Elec-
tronics Association state convention and
the NESDA awards committee, after
chairing the NESDA merger committee
for a year.
Outstanding Local Association President
(the Jack Betz memorial award): Frank
Grabiec, CET, president of the Maricopa
chapter (Phoenix, AZ) of ASEA.

Outstanding State or Regional Peri-
odical: The Arkansas Anode, state pub-

lication edited by Bill Childs of Little
Rock, Arkansas. (Two runnerup publica-
tion award certificates were also awarded
this year: one to the VEA Reporter, ed-
ited by W. H. Harrison of Norfolk, VA;
the other: Channel 1 Newsletter, edited
by Vincent J. Lutz, CET, St. Louis, MO.

v ’ -
MEMBERS OF HTSA (HAWAII TELEVISION
SERVICE ASSOCIATION) meet and greet
NESDA and ISCET as the delegates arrive
at Honolulu Airport. ISCET held special
sessions at the Kuilima Hotel on Oahu.
Larry Steckler, CET, Editor of Radio-Elec-
tronics, was elected chairman of ISCET for
the 1974-75 term, and Gordon Turnbull,
CET, Winnipeg, Canada, was elected the
new secretary.

(24 8 [J1 enclose $35.95. Please send your e

o 3 complete 8-Vol. Tech/Matics Schematic §

pd ] Offer postage prepaid...plus my S FREE g

O 3 SINGLPAK Manuals. [

o 8 { ] Please invoice me for $35.95 plus s

’6 : postage. Same return privileges. :

E :Name . . Phone.... : R N ] P

Y 3§ Company ] A.C. HELPS BROKEN BONES TO HEAL. The broad white band around the young lady’s thigh
o : Address : is a transformer primary. The secondary is an “‘electric nail” or metal core with a magnetic
2 ] . State... ... Zips » winding, inserted into the broken bone. The induced current is in the order of microamps.
[0 L ', sales tax. RE-124} The scene is the Kreiskrankenhaus (County Hospital) in Garmisch Partenkirchen, Bavaria.
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“Learn an honest trade;’my old man
used to say“and you'll never
have to knuckle under to any man?

Bill De Medio of Conshohocken, Pa.,
has it made.

At 23, he’s a licensed master electri-
cian. The top of a wrade where there aren’t
enough good men to go around.

But more important, Bill'’s his own boss
and calls his own shots.

“I just went into my own business. And
even before the siga on my truck was dry,
I got my first big job.

“The contractor for a new group of
houses asked me tc do all the wiring. And
there’s bound to be a lot more work from
him and other builders.

“If it wasn't for my ICS training as an

(A TRUESTORY)

electrician, I'dstill be in some dead-end job —
hating what I was doing, taking orders from
everyone, and never getting any thanks

for it.
“As amaster electrician, you're the boss

on the job—even when you're working for
someone You get respect, good money, and
like my old man said, you don't have to take
baloney from anyone”

The right combination for success

Bill De Medio has the right combina-
tion for success. He's in a growing field. And
he has good training for it. You could, too

Especially if you're interested in one of
the fast-growing careers where ICS concen-

. ———

sy 1

(Photograph by Frank Cowan.)

At 23, Bill De Medio has more freedom, more security and gets more r;spetr than guy§ twice his age.

S SR
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tratesitstraining. Like Electrician. Engineer-
ing. Automotive Mechanic. TV Repair &
Servicing. Drafting. Air Conditioning.
(Check choice on coupon below.)

Ideal way to learn
As an ICS student, you study at home,
on your own schedule. You waste no time
traveling to and from class. And you never
have to miss a paycheck.

But you're never alone. Skilled instruc-
tors are always ready to help you.

If youever have doubts or problems or
just want to talk to your instructor, you can
call ICS from anywhere, at any hour.

Toll-free.
ICS training works

Since 1890 more than 8,500,000 men
and women have turned to ICS for career
training.

Government agencies, unionsand some
of America’s top corporations (including
Ford, U.S. Steel, Mobil, Alcoa, Pan Am, GE,
Motorola and RCA)use ICS courses in their
OWnN training programs.

Free demonstration lesson
If you want your job to give you more,
{more money, more day-to-day satisfaction,
and more future) send for our career guide
booklet and free demonstration lesson.
Remember, it's your life. You might as
well make the most of it. <1974 1ICS

He'll show you a better way to earn a living.

ICS Internanonal Correspondence Schools
Scranton, Pennsylvania 18515

Please send me the Free Career Gurdance

Booklet and Free Demonstration Lesson for

the ticld ] have checked below:. 1 understand

1 am under no obligation. XA714R

0O Electrician O Arr Condittoning

O Income Tax Refrigeration &

Specialise Heating
O Accounting O Engmeerng
DO MoteV/Horel O TV Servicing

O Electronics
O Automonive

|
| I
! |
| I
| |
| |
| 1
| ]
| |
| f
| |
| I
| Managenwnt |
I O Airline-Travel |
| O Business O Drafung |
| Management O 1CS High School |
I 'OFCcC Licensing Diploma or Equivalency !
: [3 Check here for information if 16, or under II
| !
| |
| |
I |
| |
I |
| I
I |
|

Nanw Age
Address

Ciry

State Zip
Telephone

APPROVED +UR VETERANS TRAINING APPROVED ¢ OR FEDE RALLY
INSURED LUANS ACCREDITED By NATIONAL HUME LTUDY COUNCIL
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letters

TV TYPEWRITER COMMENTS

Finally! | started ordering parts for my
TV Typewriter as soon as | received the
booklet in September and got it working
in June.

Construction was straightforward and
| had few problems. | had a few solder
bridges that caused trouble, but they
were my own fault. | left the plastic
spacers on when | soldered the connec-

GENTLEMEN

THANK YOU FOR A vgsy
INTERESTING AND EDUCHT | ongy,
PROJECT. 1T HaS Taxew mg
ABOUT ERGMT MONTHS TO cet ™IS
THING MORKING. BUT MOM 1T's
BPEGINNING TO BE Fun T

LIKE TO SEE PLANS FOR A moDEn |
1 DON'T MAVE ncmuuvm[
YET - 1'M USING A SET OF
S41TCHES

RAYHOMD CRAMDELL |

/

tor pins, then pushed them up close to
the board with a vise. | had trouble with

the Zener-regulated negative supplies so
I scrapped them and used LM-320 series
regulators instead. | blew out one section
of the video combiner (trying to use the
self-test on something around —12V, |
think) so | bridged across to the unused
section and it's still working that way. |
have both pages working, but only one
at a time because | have only one 7406
clock driver. | used Molex pins for all
IC's.

I had a lot of trouble with the 2524's in
the main memory. { bought a total of 26
and got just 12 that work properly. Most
of the rest seem “slow”—they won't ac-
cept information at the rate required but
will at a slower rate.

| just finished up CIE's course in Elec-
tronics Technology and got my FCC First
Class License in June. | consider build-
ing the TV Typewriter a valuable exten-
sion of my knowledge in digital
electronics and well worth the cost.
Thank you again for your excellent
article.

RAYMOND CRANDELL
Oakdale, CA

ANOTHER TV TYPEWRITER
| have enjoyed R-E very much and
have read it for many years. | have com-
pleted the recent TV Typewriter and |
am now on the Mark-8 minicomputer. It

is very interesting, but getting parts up
here is like looking for ‘“hen’s teeth.”
Duty on expensive parts also bugs me.
F. G. STONE

Ontario. Canada

MINICOMPUTER ANSWERS
Thank you for the latest batch of read-
ers’ letters. Some of the questions have
(continued on page 22)

UT THOSE “TOUGH DOG” TIME
A CONSUMING AM-FM STEREOS

BEFORE THEY EAT UP ALL YOUR PROFITS.

WITH THE ONLY COMPLETE AM-FM STEREO
ANALYZER ON THE MARKET TODAY...WITH ALL
SIGNALS AT BETTER THAN FCC SPECS

ALL 12 SIGNALS THAT YOU NEED TO WALK THE
TROUBLE OUT OF ANY AM, AM-FM, AUTO RADIO, OR
THE BIGGEST HI FI IN THE BUSINESS.

TAKES THE FEAR OUT OF STEREO SERVICING BY
ISOLATING PROBLEMS IN MINUTES WITH:

ALL IF SIGNALS
O M-EM Ll INCLUDING SWEEP 5? -
AND MARKERS
]
R
o ALL MULTIPLEX COMPLETE AUDIO
= STEREO SIGNALS ®  AMP SIGNALS ¥ i
[e]
g MONITORED BY DUMMY LOADS AND 2 D'ARSONVAL METERS
uw FOR POWER OUTPUT AND TRUE SEPARATION TESTS.
uéj SG]65 SEE YOUR SENCORE FLPD DISTRIBUTOR FOR A 10 DAY FREE TRIAL.
o A PROFIT MAKER WITH ONLY $495 3200 SENCORE DRIVE,
g PATENT APPLIED FOR! S E N C o p Esnoux FALLS, SOUTH DAKOTA 57107
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’Tis better to give (and to receive)...

) Telephone AM/FM AM Bike Radio Strobe Light Kit
\3"‘ Amplifier . Headset
; d Radio

) . 2995 -
J— Per Set -

Talk to callers as if they were in the room
with you. With adapter plug. 43-270

May be subject io Telephone Co. taritt

*'*' 2Q95

“Private” 2-speaker,
2-band listening.12-192

1595

For any bike.
Removes for__ .
portable use. s
Built-in horn. ™

12-193

2995

Weird, exciting *'stop-
action” effect — fun at par-
ties. U.L. listed. 28-3210

when your gift ™

B comes from e

2995 Radio Shack 2995
Exclusive Values in Hi-Fi, Tape Recorders.

Hook up radios, alarms, amplifiers, lots more. Radios, CB, Kits, Auto Tune-Up. Toys See Tune
< ) L Y - e and troubl
Safe, solderless, educational, fun. 28-220 Your Phone Book for Our Store Near You. e, Povingie w;i:hr:::.rj‘:t"zz.v::n

| walkie FiberOplt_ic Wireless Intercom Al [P
Talkies Decorative Lamp " ordless
! _‘ Pocket Soldering

) - Scanner Iron
— f
g r'] 9995 .

“
95 50 £ {crystals extra)
14 Pair 34 L

Up to 4 channels of
portable police/tire/
weather action!20-168

Plug into AC and talk
between any two
rooms. U.L. listed. 43-210

_‘_\\‘9"‘1 g  Timekube™ Radio
FREE new 1075 ZDF o0,
Radio Shack Catalog

precise time
in th Id. 3 ta)
OVER 2000 PRODUCTS contrzuvevgr pushcbr:tstoan
frequencles. Desk sized,
EXCLUSIVES ON EVERY PAGE By, oo e ot
BEAUTIFUL FULL COLOR
Stereo e Quadraphonic ¢ Phonographs
TV Antennas ¢ Radios e Citizens Band
Kits e Recorders e Tape e Tools
Auto Tune-Up e Electronic Parts
Test Instruments e« More!

Fun for two. Send and
receive messages up

to % mile. 7.95 ea.
60-3020

It's rechargeable. With
battery, U.L. listed re-
charger. 64-2075

Decorate with light. 14" tall.
U.L. listed. 272-299

Treasure
Finde
Kit

Strike
It Rich!

7]

: o

o P
«"‘ 3495

b
Spots coins,
jewelry, any
metal — up
to 6

under
ground or water — with
speaker or meter. Head-
phone jack, too. Easy as-
sembly. 284010

Shortwave
Radio Kit

4 Bands 2995

Tune in worldwide
SW, Hams, CB, AM.
550 kHz - 30 MHz. 28.205

164 pages ot the finest in
home and hobby electronics
Respected brand names like
Realistic. Micronta. Archer
Science Fair — and they're
available only at Radio
Shack stores and dealers
nationwide' See what sreally
new in electronics by getting
this catalog now

With Case,
Battery, AC
Adapter/Charger
7 tunctions, 10 digits,
memory, auto-constant.

Cassette
Recorder/
FM-AM Radio

1199

Record from
the built-in
mike or of
the air. Monitor switch,

SEND FOR YOURS TODAY!
FILL OUT COUPON BELOW

1975 Mail to Aadio Shack, P. O. Box 1052,
Catalog Ft. Worth, Texas 76101. (Please print.)

“Behind-the-scenes” action!

|
|
1
|
: Name Apt. No Auto-Level, ultra-compact.14821 Switches to batteries if AC faits. 12.753
1

Street -
e | :
| City _ | UII Lol
: [ [ I ‘l l ] : 8 Mas"m cm or A TANDY CORPORATION COMPANY
| Swte——____7ip {1 ik, Bosesicare it OVER 3000 STORES ¢ 50 STATES » 7 COUNTRIES
e i e A i P e il i s o i, ol participating stores Reta1 Prices May Vary at Individual Stores
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A Government FCC License can
help you qualify for an exciting,
rewarding career in ELECTRONICS,
the Science of the Seventies.

Read how you can prepare for

the license exam at home in your
spare time — with a passing grade
assured or your money back.

IF YOU'RE OUT TO BAG A BETTER JOB in Electronics,
you'd better have a Government FCC License.
It will help you track down the choicest, best-paying
jobs in the growing field of Electronics.

Demand for people with technical skills is growing
twice as fast as any other group, while jobs for the
untrained are rapidly disappearing. Right now there
are thousands of new openings every year for elec-
tronics specialists. And you don’t need a college
education to qualify!

But you do need knowledge, knowledge of elec-
tronics fundamentals. And there is only one nation-
ally accepted method of measuring this knowledge
.. . the licensing program of the FCC (Federal Com-
munications Commission).

Why a license is important

An FCC License is a legal requirement if you want
to become a Broadcast Engineer, or get into servic-
ing any other kind of transmitting equipment — two-
way mobile radios, microwave relay links, radar, etc.
And even when it’s not legally required, a license
proves to the world that you understand the principles
involved in any electronic device. Thus, an FCC
“ticket” can open the doors to thousands of exciting,
high-paying jobs in communications, radio and TV
broadcasting, the aerospace program, industrial auto-
mation, and many other areas.

So why doesn’t everyone who wants a good job in
Electronics get an FCC License?

It’s not that simple. You must pass a Government
licensing exam. A good way to prepare for your FCC
exam is to take a licensing course from Cleveland
[nstitute of Electronics.

Our training is so effective that, in a recent survey
of 787 CIE graduates, better than 9 out of 10 CIE
grads passed the Government FCC License exam.
That’s why we can offer this famous Money-Back
Warranty: when you complete any CIE licensing
course, you’ll be able to pass your FCC exam or be
entitled to a full refund of all tuition paid. This war-
ranty is valid during the completion time allowed for
your course. You get your FCC License — or your
money back!

And with CIE, you learn at home in your spare
time. With AUTO-PROGRAMMED?® Lessons, you’ll
pick up the facts, figures and electronics theories you

——— R —

CIE HAS CAREER COURSES
TO FIT YOUR BACKGROUND

ELECTRONICS TECHNOLOGY with LABORATORY
. . . teaches you the fundamentals. With a 161-piece labo-
ratory you apply the principles you learn by analyzing and
trouble-shooting electronics equipment.

ELECTRONICS ENGINEERING ... A college-level
course for men already working in Electronics. Covers
steady-state and transient network theory, solid-state
physics and circuitry, pulse techniques, computer logic
and mathematics through calculus.

may have considered “complicated”. . . even if you've
had trouble studying in the past.

CIE Grads get licenses . . . better jobs

The value of CIE training has been demonstrated
time and again by the achievements of our thousands
of successful students and graduates.

An outstanding example is Ed Dulaney of Scotts-
bluff, Nebraska. He passed his st Class FCC License
exam soon after completing his CIE course. Today,
he owns two companies . .. one to manufacture and
distribute two-way radio equipment, the other to main-
tain and repair such equipment along with home radio,
TV and stereo sets. He says: “In the last three years
we sold more than $1,500,000 worth of equipment
through dealers in every state plus Canada, South
America and Europe.”

Richard Kihn, Anahuac, Texas, worked in the
engine room of a tugboat when he started his CIE
training. He reports, “Before finishing, I got my FCC
License and landed a job as broadcast engineer at
KFDM-TV in Beaumont, Texas. I was able to work,
complete my CIE course and get two raises . . . all in
the first year of my new career in broadcasting.”

Send for FREE books

If you’d like a chance to succeed like these men, send
for our FREE book, “How To Get A Commercial
FCC License.” It tells you all about the FCC License
.. . requirements for getting one . . . types of licenses
available . . . how the exams are organized and what
kind of questions are asked . .. where and when the
exams are held, and more.

With it, you will also receive a second FREE book,
“Succeed in Electronics.” For your convenience, we
will try to have a representative call. Send for both
books today.

APPROVED UNDER G.I. BILL

All CIE career courses are approved for education-
al benefits under the G.I. Bill. If you are a Veteran
or in service now, check box for G.I. Bill

information.
Cleveland Institute

2
CI of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Cleveland Institute of Electronics, Inc.

1775 East 17th Street, Cleveland, Ohio 44114
Please send me your two FREE books:

1. Your book on “How To Get A Commercial FCC
License.”

2. Your school catalog, “Succeed in Electronics.”
| am especially interested in:
[ Electronics Technology [ Electronic Communications
[ Broadcast Engineering [ Industrial Electronics
O First Class FCC License [ Electronics Engineering
(O Electronics Technology with Laboratory

(PLEASE PRINT)

Address

City

State Zip Age

Veterans and Servicemen:
[0 Check here far G.I. Bill information. RE-41

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| Name |
| |
] |
| |
| |
| |
| |
| |
| |
| |
L |
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International €

SERVICEMASTER

The
Money
Making
line with
over 2000
types.

* The most com-
plete range of
domestic and
foreign consum-
er and industrial
recewing tubes
in the world.
Classic and
antique, too.

» Complete range
of replacement
Sermiconductors.
» Discounted to
gve you higher
profit margins

» Quality your
customers can
depend on.

For the name of
your local distri-
butor call

(516) 293-1500

Or write,
international

Components
Corporation

SERVICEMASTER

Interiational €

Melville,
New York 11746
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105 Maxess Road,

LETTERS
(continued from page 16)

been asked and answered in my other
letters to you. The one point that they
seem to pick up is that the connections
should not be made between pins 9
through 16 between the Input Multiplexer
Module and the Address/Manual Module.

This should be included as soon as
possible to prevent problems with oper-
ation of the computer.

Other answers are as follows:
1. Booklet page 6, fourth paragraph,
last line should be: On the following
boards, install the B jumpers and only
resistors R1-R4 and R21.
2. Connections are made to the Molex
09-52-3081 connectors with stripped
leads or male connectors Molex
09-64-1081.
3. The Interrupt Switch register is now
the only source of interrupt instruc-
tions. An external encoder could be
used and bussed with the switches,
but this would require external cir-
cuitry as shown in the booklet.

One reader, Stephen L. Diamond, ex-
pressed interest in forming a Mark-8
software users group. That's fine with
me if he wants to do it. You can suggest
that readers and builders contact him
direct at 311 Carl Street, San Francisco,
CA 94117.

Most of the other questions are trivial.
| should have a final calculator PC layout
soon and | have been giving some seri-
ous thought to using one of the new Intel
8080 chips which is more powerful than
the 8008.

| also have a cassette unit and a small
calculator-type printer ready to be
hooked up to my Mark-8.

JONATHAN A . TITUS

MORE MEMORY

I've just received your complete in-
structions for the Mark-8 minicomputer
and not being well versed in the con-
struction or operation of computers, I'm
confused on a point you might help me
clarify. On page 2, you indicate that the
microprocessor can directly address up
to 16,424 words of 16K; however, on
page 3, you state that the Mark-8 may be
used with up to four memory modules
for a maximum of 4K of storage space.
Why is the storage space only one-fourth
of the addressable capacity of the mi-
croprocessor? Is it possible to add on
more than four memory modules?

In any case. this is the most exciting
project I've seen in a long time and |
fully intend to build it and the TV Type-
writer. | would greatly appreciate a reply
to this letter.

BRUCE E. BLAKESLEE
Scotch Plains, NJ

While the Intel 8008 microprocessor
chip can directly address up to 16K of
memory, using the memory printed cir-
cuit boards for the Mark-8, only 4K may
be used. This keeps costs down for smalt
systems by using the 1101 type RAM.
Other types of memories may be used
since the read/write signal is available
as are the 14 address lines: D0-D7, A, B,
C, D, A12 and A13. These may be used

to add up to the 16K memory.

Larger memories may be built using
cassette units or external shift registers.
etc., but most systems don’t require more
than 4K.

JONATHAN A. TITUS

MINICOMPUTER PARTS

Concerning the Mark-8 minicomputer
article, | have found a couple of sources
of supply for a couple of the parts which
might be of value to your readers.

The Molex connectors are once again
available from Force Electronics, 343
South Hindry Avenue, Inglewood, CA
90301. The price is 35¢c each for Molex
number 09-52-3081.

If any one has trouble locating the 8263
and 8267 IC's, they are available for
$5.00 and $2.00 respectively from one of
your advertisers: James Electronics, P.O.
Box 822, Belmont, CA 94002.

DENNIS E. CRUNKILTON
Mare Island, CA

REPLACEMENT IC’s A PROBLEM

| have a problem which | am sure
other repair shops have also had on
occasion to come across at one time
or another. Maybe your staff could an-
swer me or it could be made into an
article in the future.

Quite a few times | have had to re-
place integrated circuits, but have been
unable to find listings for a replacement.
For example, | recently had a set which
needed an IC replaced and it was
manufactured by General Electric. How-
ever, it was not listed in the current GE
catalog. | wrote to GE to find out where
| could obtain this particular part and
they advised me as follows:

* . . . General Electric Company is
no longer a manufacturer or supplier
of integrated circuits. This product line
was discontinued some time ago. Other
companies have purchased the right to
manufacture most of the original GE
types, however, some of these have
never been manufactured since GE dis-
continued operations on this product.
Some replacements are available, how-
ever, in many cases the only available
units must come from some surplus
parts supplier . . ."”

| think this is a bad situation. A com-
pany, not only GE, makes parts, dis-
continues them and a repair shop gets
a unit which needs one of these dis-
continued parts to be replaced and he
is stuck. | know, myself, that | can't
afford to spend months and months try-
ing to locate a surplus parts supplier.
| try to repair my sets as soon as
possible—not make the customer wait
indefinitely while 1 try to obtain dis-
continued parts. At least if a company
discontinues parts, they should have a
cross-reference to equivalent parts,
LOUIS P. FOSHAY
Pomona, NY R-E

IN THIS ISSUE
If new electronic circuits turn you
on, don’t miss the article on the new
Magnavox TV remote-control system
—it's different, it's digital, it’'s on
page 44.




Now make almost all
your replacements with |

RCA's medium-priced
Colorama As

That's the kind of socket coverage you can
count on from this popular new “middle line” of
RCA replacement color picture tubes. With
just eight Colorama A types, you can cover
almost all of the replacement market with
“Grade A" performance at a price your
customers can afford.

Every tube in the RCA Colorama A line is
totally remanufactured. That's why they all
can carry RCA’s 18-month inboarded warranty
plus the option for an additional 12 months.
Each has a completely new gun and a com-
pletely new screen made of the latest all-new
rare-earth phosphors. In addition, every
“V" type is made of advanced x-ray glass.

The RCA Colorama A line includes three
Matrix types: CA-21VAKP22, CA-23VALP22
and CA-25VABP22. These advanced RCA
Matrix tubes are as much as 100 percent
brighter than any equivalent non-Matrix
picture tube in RCA history.

So why not give your customers the “Grade
A" choice. Choose Colorama A at your RCA
Distributor today.

Remember, RCA is the world-wide leader
in picture tubes, with over 65 million produced

to date.

RCA/Electronic Components/Harrison, N.J. 07029
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DELUXE DIGITAL COLOR
CONVERGENCE GENERATOR

NOW AT A PRICE EVERYONE
CAN AFFORD

ROCK SOLID PATTERNS

ALL IC COUNTDOWN CIRCUITS
QUARTZ CRYSTAL OSCILLATORS
2 FULL YEARS' WARRANTY

MODEL $7095
$G-200 r?g.gsss.ss

10 Patterns: Full & Gated Rainbow, 4
Crosshatch, 4 Dot,Die Casted Yo" Alu-
minum Case.

MODEL $5995
SG-150 reg.9s74.95

10 Patterns: B&W Bars, White Field, 4
Crosshatch, 4 Dot.

<88
Elenco Electronics Inc.

PRCHBON CRTALAAT =

MODEL
$G-100

:;.,. % ONLY
1 8° || sa7s
~BEES _._f_ reg. $59.95

2 Patterns: 20 x 16 Crosshatch, 320
Dots, weight only 17 oz.

SPECIAL PRICE LIMITED TIME ONLY

FULL 15 DAYS MONEY
BACK GUARANTEE

ELENCO ELECTRONICS INC.
8744 W. North Ter., Niles, lIl. 60648
2t oo o oy e ucent
[ COD—Add $2.50 maiting & handling.

NAME

ADDRESS

iy STATE ZIP
DISTRIBUTORS’ INQUIRIES INVITED

N
»
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B & K Model 467 Pix
Tube Restorer/Analyzer

Circle 94 on reader service card

MANY MANUFACTURERS HAVE TEST
instruments on the market today per-
forming the job they were intended to
do, all under the heading of picture
tube checkers, rejuvenators or restor-
ers. They range in price from $120 to
almost $500.

The 467, a new unit from B & K,
essentially combines the desirable fea-
tures of the popular devices on the
market in all price ranges and throws
in some new features of its own.

1ST ANODE G2
CONTROL GRID G1\

CATHODE:

FOCUS GRID G3

VIDEQO J|_
-707r
Fig. 1 | ¥ T

Present day color TV uses mostly
the three-beam tube with a magnetic
convergence system. Other types of
tubes are available too—the in-line,
those with common elements, and the
Trinitron.

Figure 1 is a typical electron gun.
It is composed of a heater, cathode,
control grid (grid No. 1), accelerating
anode (gride No. 2), and a focusing
anode (grid No. 3). The final anode
(grid No. 4) at the end of the gun is
electrically connected to the neck coat-
ing and to the shadow mask. The
mask, coating, and grid No. 4 together
form the ultor anode of the tube.

As in any other thermionic emission
type device, the heater brings the cath-
ode to its operating temperature to set
free electrons in motion about the
cathode. The control grid (G1) is
biased typically at —70 volts. The video
signal is applied between the cathode
and the control grid. Once the positive
excursion of signal is sufficient to over-
come the negative bias potential at G1,
beam current flows through the aper-
ture at G1 from the cathode and con-
tinues on at an accelerated rate to strike
its proper phosphor dot.

The potentials at G2, G3, and G4
are set to assure an accelerated elec-
tron beam which is finely pinpointed
(focused) when it reaches the surface
of the pix tube. Remember that, what
is shown in Figure 1 is a simplified
version of actual potentials applied to
the elements and no consideration is
given to signal applications and the
grids as in an actual color pix tube.

2ND ANODE G4

+25,000V

What makes it tick?

Amazingly enough, regardless of the
type of picture tube that’s being tested,
the procedure is the same. B & K’s pre-
liminary instruction book has stated

(continued on page 26)




DISPLAY': LED Matrix: 4x16 LED Matrix. 4 chan-
nels: with 16 divisions per channel useful for deter-
mining extansive time relationships.

TIME BASE: Range: from .5 u sec. to .2 sec.

Triggering: from channel one input signal; positive
or negative edge selection using SYNC switch; also
an automatic sweep for checking DC steady-state
signals.

Range Selection: using three controls-a poten-
tlometer for initial sweep rate and two switches for
X1000 and X20 selection.

* OR, IF YOU REALLY WANT TO
SAVE, BUILD YOUR OWN
MS-416 FOR JUST $127.59

Warranty. One year on parts and
labor on assembiec umits. 90 days
on parts for kits.

Prices, specifications and delvery
subject to change without notice

“(reative Electronics”

MODES: Normal: for most troubleshooting and
testing applications. Storage: on all 4 channels
stores the information in a 16x4 bit high speed RAM
and displays the signal continuously.

PULSE CATCHING: single-shot storage
capability: can catch and store a one-time occuring
pulse in the memory and display it for as long as
desired.

POWER: Battery: operation using rechargable
NiCads. AC: operation using an AC-(Adap-
ter/Charger) for use with normal 110 v.a.c.

PRICE: MS-416 (tully assembiled) $189.50
MS-416 (kit with easy-to-follow manuat) $127.50

$
MS-416
Please send information on Entire MITS Line.
NAME

el L LT PP p———
bevnoesmcenesonnccnand

L
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ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronic industry.

These unusual cousses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life. on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
moncy-back guarantee,

In plain language, if you aren’t satis-
fied you don't pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nolhlng to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-1274, P.O. Box 1189,
Panama City, Fla. 32401
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EQUIPMENT REPORT
(continued from page 24)

“after the user has become thoroughly
familiar with the instructions and the
instrument itself, he will need only to
refer to the SET-UP CHART booklet.”
This is indeed quite true. After only
two weeks of use, I found only the
need to verify the type of socket to be
used for a particular tube and the Gl
potential (either -50V or -70V). In
most color pix tubes, socket 3 and a
G1 potential of -50V are used. The
set-up becomes almost second nature.

A tour of the 467 in operation is
now in order. Let’s assume we are
checking a 25AP22A pix tube. The
set-up manual says to usc test adapter
No. 3, the heater voltage is 6.3 volts
and the Gl potential is -50 volts.
(Anything other than -50V is noted
with an * in the manual and the set-
ting for G1 is then =70 volts.) We're
ready to go. The TV receiver must be
unplugged at all times for any testing!

With the function switch in the OFF
position, select the proper heater volt-
age range. In the case of our 25AP22A
we'll use a range of 4 to 7 volts.

Now rotate the function switch to
the seT UP position. The G2 switch is

(continued on page 28)

SCELBI COMPUTER CONSULTING, INC.
Announces The Totally New and The Very First

MINI-COMPUTER
Designed For The
ELECTRONIC/COMPUTER HOBBYIST!
This is a true digital mini-computer with com-
puting power that will astound you! At a LOW,
LOW price you may find hard to believe. This
versatile electronic wonder has been designed
to delight the very heart of every person who
has dreamed of owning their very own computer.
It is all solid state and conservatively designed
to provide years of lasting pleasure. It is a fully
programmable machine.
A complete line of peripheral units are available
to use with the SCELB)-8H. Such as an interface
that turns a low cost oscilloscope into a com-
plete alpha-numeric display system, low cost
keyboard and TTY interfaces, and an interface
that turns a low cost audio tape cassette unit
into a “Mag-Tape’ storage system,
Plus — a large selection of software! Programs
such as Editors, Assemblers, Calculator pack-
ages, 1/0 routines for ASCIl and Baudot ma-
chines and SCELBI interfaces, Data manipulating
routines, Games, and much more.
And, the skill and support of an organization
staffed with professionals dedicated to bringing
you the most computer power for your money.
Professionals who have been delivering SCELBI-
8H systems for more than a year!
Fully tested card sets for the SCELBI-8H start
as low as $440.00! Complete computers (card set
plus chassis) as low as $580.00. And, for the
real “do it yourself” buffs, we now offer “‘unpop-
ulated” p.c. card sets starting as low as $135.00.
(Domestic prices.)
Literature available by request:

SCELBI COMPUTER CONSULTING, INC.
1322 Rear — Boston Post Road
Milford, CT. 06460
Phone (203) 874-1573
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The FM-2400CH provides an

determined frequencies.

40 MHz.

to +104°F.

MHz crystals available).

Fr

hmosus

accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-

Frequency Stability: = .0005% from +50°

Frequency stability with built-in thermometer
and temperature corrected charts: = .00025%
from +25° to +125° (.000125% special 450

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

WRITE FOR CATALOG!

INTERNATIONAL

re
MEREr 00

Tests Predeterminred Frequencies 25 to 1000 MHz
Extended Range Covers 950 MHz Band

Pin Diode Attenuator for Full Range Coverage

as Signal Generator

o Measures FM Deviation

UCANC

-

The FM-2400CH with its extended range

covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency channels
of operation and/or the intermediate fre-
quencies of the receiver between 5 MHz and

=

FM-2400CH |
(meter only) $595.00 |
RF crystals (with temper- |

ature correction) 24.00 ea.
RF crystals (less temper- |
ature correction) 18.00 ea |

IF crystals catalog price
|
— . |
INTERNATIONAL |
W A |

CRYSTAL MFG. CO,, INC.
10 NO LEE & OKLA CITY OKLA 73102
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Get Less

For Your Money.

Get a pair of HP basic test instru-
ments that give you less—less
measurement hassle because
they're so easy to use. Less down-
time because they’re all solid-state.
Less weight and bulk because this
scope and probe multimeter were
designed to be part of your light-
weight travel kit.

Imagine a 3%-digit probe multi-
meter that is completely self con-
tained, weighs only seven ounces.
fits in the palm of your hand —and
so advanced it AUTO ranges,
AUTO zeros, and has AUTO po-
larity. It's practically foolproof.
Completely portable. And it’s ab-
solutely unique —there's nothing
else like it anywhere. At any price.
And it’s just $310*. That’s a sur-
prisingly low price for a state-of-
the-art instrument built to HP's

most exacting standards.

Or get our bright, full 5-inch
diagonal display oscilloscope that
gives you a whole lot less of those
squinting, guessing, knob-tweaking
measurements you'd just as soon do
without. It’s a dual channel, 15
MHz lightweight (only 15 pounds)
with the sensitivity, accuracy, and
big-scope conveniences most
troubleshooters are likely to need.
And best of all, it sells for
only $750%.

There you are, a top-quality
scope and probe multimeter for a
lot less money. They're backed by
HP’s reputation and worldwide ser-
vice and support facilities. So why
gamble? There’s less chance of
error when you get your measure-
ment instruments from the mea-
surement leader. To get the full

Circle 17 on reader service card

story on our 970A probe multi-
mezer or the 1220A oscilloscope,
Just fill out and return the coupon.

*Domestic U.S.A. prices only.

HEWLETT hp; PACKARD

Sales and service from 172 oftices 1n 65 countries
1501 Page M 1) Road Pa o Ailo Cal‘orn a 94306

| Send information about your

I O probe multimeter O scope.
| Name Dept.___
| Company

I Acdress

I City

| State Zip_______

Hewlett-Packard Co.
15C1 Page Mill Road
| Palo Alto, California 94306

¥.61 438N3030
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This IC150 . . . is the finest and most
versatile control unit | have ever used.
For the first time | can hook all my
equipment together at once. | find
many semi-pro operations possible
with it that | have never been able to
pull off, including a first-class equal-
ization of old tapes via the smooth and
distortionless tone controls. | have
rescued some of my earliest broad-
cast tapes by this means, recopying
them to sound better than they ever
did before.

--Ed Canby, AUDIO

Among the things you can do with an IC150:

Produce your own taped programs! Record
from any of seven inputs: 2 phono, 2 tape,
1 tuner, 2 auxiliary (tape player, cassette
deck, guitar, microphone, etc.)

Clean up record scratch, tape hiss and
turntable rumble with filters which scarce-
ly alter program material.

Improve frequency response with bass
and treble controls for each channel.

Enhance stereo image with the IC150's
exclusive panorama control.

Record two copies of a program at once,
and monitor source and tape for each. Or,
record on one tape deck while listening
to a second tape.

Recreate original placement of soloists,
small groups and actors, regardless of
speaker position.

The IC150 performs all these func-
tions and more with lower distortion and
noise than any other preamplifier. This
combination of clean sound and versatility
cannot be bought anywhere else for less
than $600. But you can buy it for only $349
at your Crown dealer. See him today to
make your own comparison.

17}

[&] .

= For independent lab test reports on the IC150,
8 write CROWN, Box 1000, Elkhart, indiana, 46514.
[

[}

w

d .

: crown
<

(s MADE ONLY IN AMERICA
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EQUIPMENT REPORT
(continued from page 26)

in the NORM position (0-350 Vdc. In the
SET UP position, a meter will indicate
the precise heater voltage as deter-
mined by the SET HTR control. Meter
2 displays the G1 potential as deter-
mined by the seT G1 control. Meter 3
monitors the line voltage at the duplex
outlet of the particular area you are in.

1ST ANODE G2
CONTROL GRID G1 FOCUS GRID G3

CATHODE

/

let’s proceed to setting the precise cut-
off potential of our picture tube.
Rotate the function selector switch to
the CUT-OFF position. We now use the
meters to set spor cut-off of the pix tube
to +1 division above zero. Spot cut-off
is the point at which the pix tube at the
threshold of conduction (or cur-off)
for a fixed G1 potential of —50V and
varying G2. To see how this operates
let’s refer to Fig. 2. Notice that a

2ND ANODE G4

HEATER

-50V
G1

1

=1 1

1ST ANODE G2
CONTROL GRID G1

CATHODE
N

Fig. 2

FOCUS GRID G3

= +100 — +500V
G2

2ND ANODE G4

i

HEATER |
| l—ln
@ oV
L1, Za
| G1 7=
Fig. 3 =
LTl

1ST ANODE G2
CONTROL GRID G1

FOCUS GRID G3

2ND ANODE G4

CATHODE: ”

HEATER H 4

@
LT

No variable control is used. It’s strictly
a means of monitoring. The leakage
lamps will automatically indicate any
interelement leakage from heater-
cathode or from K cathode (R, G, or
B) to G1i. If there is a heater-cathode
short, there can be no repair. Either
use a good isolation transformer or
replace the tube.

Now that we have selected the
proper heater voltage and Gl poten-
tial and made note of the line voltage,

G1

Fig. 4

—

single gun is drawn. Now we don’t
have a general operation but rather
we have the actual method by which
the Model 467 connects elements of
the pix tube under test. Remember,
the heater voltage was previously set
at 6.3 volts and G1 at —50 volts. Also
note that the focus grid (G3) and the
accelerating anode (G2) are common.
The small amount of current flowing
at the cut-off point is monitored by

(continued on page 30)




SoUTHWEST TEcCHNICAL PropbucTts CORPORATION

29 W. RHAPSODY

SAN ANTONIO, TEXAS 78216
December, 1974

Dear Radio-Electronics Readers,

It has been some time since | have had a chance to bring you up to date on the latest news here at Southwest
Technical Products. This has been a busy and kind of frantic year for us. Until this fall, deliveries on many parts
have been long and undependable. It seemed that we would just solve one shoitage problem when another would

crop up. Happily, we seem to be past the worst of it and most of our kits can again be delivered in a reasonable time.

Early in the summer we installed a “’Datapoint 2200 computer system to help us keep track of orders and
our inventory. Now | know some of you probably have ""hang ups’’ about computers, but we are very happy with
this one. Since about the middle of August all orders have been completely on the system. Not only has it speeded
things up in handling your orders, it also makes it possible to confirm all orders and to notify you immediately and
automatically if there is to be a delay. Without old Datapoint, doing this would have taken more hours of time
than we had available.

We are also once more expanding our warehouse and workspace. Thanks to all our customer friends South-
west Technical Products is continuing to grow. The additional space will make it possible to produce our kits more
efficiently- and hopefully help us hold our prices. The majority of our board manufacturing, chassis punching and
printing work is done right here at the plant to keep costs as low as possible. This combined with our — direct to
you — sales method makes our kits a real bargan compared to other similar products.

During this year we have introduced several new kit projects of which we are quite proud. We have several
new amplifiers, a keyboard kit, a new guitar preamp, an octave equalizer, a compressor expander and a multimeter
plug in for our digital instrument. If you don‘t have our latest catalog listing all these goodies, circle our number on
the reader service card and mail it in, or call us. We will get a new catalog to you as fast as possible. IT'S FREE.

During the coming year we will have several more new kits that | know will interest many of you. We will
have a tachometer plug-in for the digital mainframe and possibly others. We will have the improved Digi-Viewer
and Microlab kit too. The big one though will be our computer terminal kit. Your enthusiastic response to the
“TV Typewritter’’ (Radio-Electronics Sept. 73) convinced us that many of you would appreciate a real honest to
gosh professional quality terminal with all the features available on commercial units. Like the TV Typewritter”
this kit will use any television set for the display, which will consist of 16 lines with 32 characters on each line.
The kit will offer two pages of memory as standard equipment—not an optional extra. |t will operate from our
KBD-2 or any other ASCII input source. For those that want the features; we will have special cursor controls,
screen read (off line edit), and a UART system. We are making the kit available in as many forms and with as many
options as practical so that you can build anything from a simple TV display to a full feature computer terminal
for the least possible cost. Since you use a TV set for the display, you can choose the size that is best suited to
your application and it will work with any old set you may have. Would you believe you can have the basic kit
with the two pages of semiconductor type memory for $175.00.

See the January 1975 issue of Radio-Electronic for complete details.

Sincerely,

LDan

Daniel Meyer

SOUTHWEST TECHNICAL PRODUCTS CORPORATION

m 219 W. RHAPSODY DEPT. RE-L
= SAN ANTONIO, TEXAS 78216
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EV-GAME makes

replacing cartridges a snap.

We offer virtually all originals or exact
replacements. No one else comes close.

Here's an example of what that means to you:

THE ORIGINAL

BSR SX5H
Typical of cartridges you replace
every day.

THE EXACT REPLACEMENT

EV5344
In every way a perfect match-
same shape, size, color and qual-
ity. Installs easily in old bracket
Accepts original needle.

THE SUBSTITUTE

ASTATIC 612
Requires replacing original
bracket. Cartridge shape and
needle are different. Will not
accept original needle

Yy &

Needle for needie. cartridge for cartridge and pin for pin you can't beat an Electro-
Voice. The fact is, when you specify Electro-Voice, you save time and effort. You don't
need special tools or parts. There's no unusual handling or installation. The result is
that you have the best chance to maximize cartridge profits and customer satisfaction
with EV e Game

Sosee your local distributor for Electro-Voice replacement cartridges. Also ask him
for the new EV e Game catalog. It's the most comprehensive and easiest-to-use. Sim-
plifiesselection of nearly 700 cartridges. Andwrite tous for our revealing Replacement
Cartridge Comparison Chart. Learn more about why we make it a snap for you to
repalce cartridges. EV ® Game, Inc., Box 711, Freeport, NY 11520 (516) 378-0440

RAEV-GAME inc.

A Gulton company

Circle 20 on reader service card

Tools you may need for a substitute

EQUIPMENT REPORT

(continued from page 28)

the meter. This current will be entirely
dependent upon the setting of the G2
potential for each gun. Now we're
ready to test.

Rotate the function selector switch
to the TEST position. Automatically,
the meters will indicate the condition
of each gun. In the green area the gun
is good. In the red area the gun is bad.
You can also use the top scales of the
meters for relative current indications
if you wish to record data for your
customer records. If the individual
guns are well into the green area, we
can be fairly sure the pix tube is good.
Or is it? How will it track? Let’s find
out. See which gun provides the great-
est emission. With this in mind, de-
press the TRACKING PUSH-BUTTON and
set the best gun on the “set tracking”
line of its respective meter by rotating
the TRACKING control just above the
TRACKING PUSH-BUTTON. The two
weaker guns should now fall within
the yellow wedges on their meters.

Assume that we have what appear
to be three good guns. How good are
they? We know that under normal
heater voltage the emission is *up”
and that it will track. Depress the LIFE
pushbutton. This reduces heater volt-
age by 15% and simulates reduced
line voltage. If the drop in emission is
negligible you can assume not only
good emission but a good life expec-
tancy. Tracking can be checked under
this reduced heater condition too. If
there is good tracking, then only one
other test need be made. Depress the
Focus pushbutton. If the Focus ok
lamp lights, the focus element is good.

The quality test that was just per-
formed is one of the most important
features of the Model 467. It rapidly
tells the technician the emissive con-
dition of each gun at a mere glance of
the three meters, and the tube’s ability
to track (grey scale). Relative life
span has been determined.

This is where B & K’s claim of
“true” beam current measurement and
the multiplex system come into the
act. Refer to Fig. 3. In the TEST
position of the function selector switch,
G1 is set to O volts. The tube now
attempts to conduct at its maximum.
Notice that the meter is connected (as
before) so it measures the current that
flows from K to G2 (G3). This is
what B & K calls the “true” beam cur-
rent and (according to B & K) is more
meaningful for analysis purposes.

Our pix tube under test is still
hooked up in a triode configuration.
At the same time each gun is being
pulsed 20 times per second. The guns

(continued on page 78)



A cartridge in a pear tree.

A gift of the Shure V-15 Type lll sterec phono cartridge will earn you the
eternal endearment of the discriminating audiophile who receives it. What
makes the V-15 such a predictable Yuletime success, of course, is its ability
to extract the real sound of pipers piping, drummers drumming, rings ring-
ing, et cetera, et cetera. Stereo Review, in a test report that expressed more
superlatives than a Christmas dinner, described the performance of the V-15
Type lll as . .. a virtually flat frequency response . .. Its sound is as neutral
and uncolored as can be desired.” All of which means that if you're the giver,
you can make a hi-fi enthusiast deliriously happy. (If you'd like to receive it
yourself, keep your fingers crossed!)

Shure Brothars Inc.

222 Hartrey Ave., Evanston, 1ll. 60204 E SHURE N
n ¢ - A C. Sin s & Sons

Circle 21 on reader service card
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Whats the Difference?

3-1/2 digit multimeter with 6 to 13
times the accuracy of a typical
analog meter

The industry’'s most popular bench-type VOM, com-
pared above to our Model 282 Digital Multimeter, has
3% full scale DC accuracy. On the 50-volt scale, that's
an accuracy of +1.5 volts, or an accuracy of reading
of 7.5% at about 20 volts. The 282's accuracy of read-
ing is 0.5% + 1 least significant digit, or +0.11 volt.
Divide those two figures—1.5 by 0.11—and you find
that the 282 has 13.6 times the accuracy at that reading.
Even at readings close to 50 volts, where the analog
multimeter is most accurate, Model 282 remains more
than six times as accurate as the analog multimeter.
As for ease of reading . . . the picture above shows
Model 282 and the analog meter full size. Put it where
you'd normally set up your multimeter and see for

PROOUCTS OF

T4 YNASCAN

yourself how much more easily you can read the 282's
bright digital display.

And there's more —automatic polarity, clear out-of-
range indication, automatically positioned decimal
point, 100% overrange capability, complete overload
protection, 10 megohms input impedance and a three-
position handle that doubles as a stand for tilt-up view-
ing. Plus a Model PR-21 probe with switchable 100K
ohm isolation resistor to prevent capacitive loading
while measuring DC in RF circuits.

And all for aimost an analog price! Now in stock at
your local distributor or write Dynascan.

MODEL
282

$200

1801 W. Belle Plaine Ave. « Chicago, IL 60613 « Phone (312) 327-7270

Circle 22 on reader service card



COLORTV 75

Manutacturer’s are incorporating new design innovations into
’ their 1975 color TVs. Here’s a rundown of the major manufacturer’s new designs.

BY NO MEANS HAVE WE SEEN THE END OF
technological innovation in television de-
sign. But there is a lull in activity this
year as the industry works to catch up
with itself. Second and third generation
solid-state models are on the market.
The design bugs of first-generation sets
have been ironed out. Refinements brought
about by hard earned service experience
have been incorporated. Chassis are sim-
pler. The tube color set is just about
dead as more and more people realize
the consistant long life performance ad-
vantages of solid state. My solid-state
receiver of two years ago still plays like
new, while a tube model of the same
year and make looks like it needs a
ring and valve job!

Ferroresonant transformers have been
adopted by at least one other manufac-
turer beside Zenith. Instant-on is about
finished and is being dropped one by one
by the set-makers.

Manufacturers are spending time look-
ing at the subtler problems they didn't
have time for before. Lower production
items like modern digital remote control
and sophisticated varactor tuning systems
are getting attention. Touch tuning has
made its debut in this country, and the
in-line slotted mask picture tube is be-
coming commonplace. A surface wave
i.f. filter is being used by one major
producer.

All in all it is a mopping up operation
with some bright spots of innovation
here and there. What’s happening is that
new circuits are being developed, many
of them IC's with their very long devel-
opment cycles. In a discrete design, a
production problem is often cured by
soldering a resistor on the back of a
printed circuit board, but try soldering
to an IC. The design must be right at
the beginning. They are going to show
up in the next couple of years and you're
not going to be disappointed.

Admiral

About half of Admiral's models are
100% solid state. The two top models
have Digital Touch Tuning. Just touching
the channel number on the control panel
selects one of the vhf or one out of a
possible six uhf stations. The channel
number lights up on a digital readout
next to the screen. Most models use the
100% solid state SS1000 chassis. The
SS1000 has plug-in satellite modules on a
slide out chassis. Admiral uses their
Super-Solarcolor black matrix slotted

by KARL SAVON
SEMICONDUCTOR EDITOR

SUPER
INSTA-MATIC

&%

THIS SUPER INSTA-MATIC color tuning sys-
tem controls picture quality automatically.
It's used by Quasar.

mask picture tube in most of their 19-
inch sets,

Color Master Control calls in preset
color, tint, brightness and contrast in
almost all sets.

Two Sonar remote controls are avail-
able in portables and consoles. One is a
two function remote for on-off and
channel changing. The other 4-function
remote includes an additional volume
adjust.

Quasar by Matsushita

Quasar is the new name for the
Motorola line bought out by Matsushita
Electric. It is an interesting situation
since Quasar competes with its sister sub-
sidiary Panasonic in some market areas.

QS3000 is the name of the third gen-
eration Quasar 100 percent solid-state
entry. Simplification contributes to easier
servicing. A video peaking control was
added to the QS3000 portables to give
sharper pictures when signal conditions
permit. The control had been previously
reserved for consoles only. Module count
is down from eight to five on non-remote
models. The integrated circuit count was
increased from three to four and is given
credit for part of the mcdule simpli-
fication.

Super Insta-Matic keeps the picture
brightness, contrast, and color intensity
in balance with changes in room bright-
ness. Similar to Magnavox's approach,
Quasar uses a honeycomb lens in front
of an LDR (light dependent resistor).
An IC responds to the sensor’s output
and controls the change in picture

energy. When Super Insta-Matic is turned
off, a manual slide picture control changes
the three picture parameters in the same
proportion as the automatic system.

Do you use your TV for a nightlight?
“Slumber Sentry” added to the “Satellite”
remote control system turns off the set
when the tuned in station concludes its
transmission day.

Speaker jacks and low level audio jacks
are found at the back of the QS3000
consoles. A high-quality speaker or am-
plifier-speaker system can be substituted
for the TV's for better sound.

What's new at RCA

Seven new models in four screen sizes
round out the XL-100 solid state series
for 1975. All of RCA’s color models are
100% solid state for 75. They use about
25% less power than the equivalent
former tube models. In the lineup is the
new 15 inch Model ET535 and the 17
inch ET395. These sets use PST precision
static toroid yokes. The yokes are per-
manently bonded to the picture tube
eliminating dynamic color convergence
adjustments. The picture tubes are in-line
black matrix types. There is a new “E”
version of the CTC58 chassis used in 25
inch consoles. A new XL-100 chassis,
the CTC76, is used in several models. It
is very similar to the CTC71. Single-sided
deflection boards are used rather than
double-clad boards.

The new PST yoke has one-tenth the
impedance of the conventional types. A
new vertical module was designed to
drive it. Fig. 1 is the schematic of the
CTC72 vertical system. At the end of
the trace interval switch Q1 is turned on
and remains on for retrace. The collector
of QI is grounded by the device's satura-
tion resistance turning off the Darlington
connected grounded emitter amplifier Q9-
Q2. As the collectors of Q9 and Q2 rise
toward 140 volts through R6, D4, and
D35, D1 becomes forward biased when it
reaches one junction voltage higher than
the 26 volt reference supply.

This pulse feeds the output driver and
the vertical yoke windings through C105.
Returning R6 to 140 volts gives higher
gain since the resistance value can be
higher for the same current. The upper
driver Q3 and output QS5 are emitter
followers. The lower drive pair Q4 and
Q6 make a composite pnp transistor. It
has the characteristics of a pnp transistor,
yet the bulk of the current is carried by
the npn device. Current limiter Q10 turns
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on if the current in R11 products a vol-
tage that reaches the turn-on threshold
of the transistor’s base to emitter voltage.
Q10 drains current through R6 starving
Q3 and limiting the output current to a
safe value. Grounding the predriver Q9's
base by the transistor switch during re-
trace breaks any possible negative feed-
back path, and the amplifier operates as
an open loop pulse amplifier.

At the end of the retrace period. QI
is turned off by positive feedback through
module pin 3. R409 is a current sampling
resistor; the voltage across it is propor-
tional to the current through the yoke.
This voltage is fed back to the predriver
through the integrating capacitor C418
and diodes D2 and D3. The base of Q9
is supplied from 26 volts through the
vertical height control which determines
the current or the rate at which C418
can charge.

Sync blanker Q7 forms a window or
limits the portion of the vertical cycle
time the oscillator can be reset or syn-
chronized.

Changes in the CTC68 for 1975 in-
clude new audio output and kine driver
modules, elimination of standby heater
consumption, and an improved tuner.

The two transistor cascode mixer in
the old tuner design is replaced by a
dual-gate MOS type in the KRK211 tuner

as shown in Fig. 2. It has high input im-
pedance, a very good noise figure, and low
cross modulation because of its parabolic
characteristics. It can withstand stronger
signals so the agc can be delayed longer,
improving signal to noise on moderately
weak signals. The drawing shows the
evolution of the design. Gate 2 of the
FET has a similar effect as the upper
base of the original cascoded transistor
pair. R6, R7, and R8 bias the gates for
best mixing.

The drain of Q1 is tuned by the shunt
fed circuit L30 and C4. L30 connects to
the low impedance input of the i.f. mod-
ule so that looking from the MOSFET,
L30 appears to be grounded.

Digital gas-discharge channel indicators
are used in some models. Fig. 3 is a
simplified drawing of the switching for
the units uhf digital readout. Grounds
are connected to the necessary cathode
elements by the units switch through
isolating diodes. The switch is deactivated
in the VHF position when a different one
takes over. In the UHF position $4002
grounds the cathodes of D6201 and D6202.
D6202 conducts current to ground for
the uhf display and D6201 lights the uhf
indicator lamp. D6003 holds the VHF
lamp off by restricting its voltage drop
to two diode junction voltages, way below
the gas ignition voltage.

Sony has a zinger

The Sony KV-1722 uses a 17-inch 114-
degree deflection Trinitron picture tube.
It is completely solid state and uses 26
transistors, 33 diodes, 7 integrated cir-
cuits, 3 gate controlled switches and 1|
FET.

The receiver has a switching mode
power supply that is being used in Sony’s
20-inch Japanese and other European
models.

Fig. 5 is a block diagram of the switch-
ing system. Full wavc rectification pro-
duces 303 volts dc. A switching circuit
operating at the horizontal scan rate,
15,734 Hz, generates a non-symmetrical
square wave output that has an average
value of 103 volts dc. The 130-volt out-
put is compared with a 12-volt Zener
diode to pulse width modulate the chop-
per drive. This is a regulation loop that
maintains the 130 volts dc by changing
the average value of the switched wave-
form. 1t is efficient because the switching
device Q603 is either on or off, both
minimum dissipation states. The EVP
block is an excess voltage protection
system.

For some more appreciation of the
system look at the schematic diagram in
Fig. 4. Sony doesn't cut ocrners in their
designs! The switching device Q603 is a
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FIG. 1—THE NEW RCA CTA-72 VERTICAL DEFLECTION SYSTEM was designed to work with

the new PST yoke.




+15V

|
|
4

b

b

[(r=r=—=====-=7

|
|
L

+ 15V

L29

10uH L30
e -
ouTPUT
ca
3.3pF

Lo~

FIG. 2—RCA’'s NEW KRK-211 TUNER features an improved signal-to-noise ratio with dual-.gate

MOS-type mixer.
225V =0 | | 110K L 6 | 7 8 ' 9 0
R6 7 AAA/ ! N_,j ' , ‘ ’
33K .
F B 91K . . ‘ ] ‘
G ! I |
] 68K . | |
3 & l I | | | |
- ee—- L
D A9| K | ’ I #_4
— ] ! BN |
75K __
AN o »— ‘
' K !
110K f—l
1 .
110K y
AN >t [ |
iz 2MEG '
’ TO VHF
SWITCH
= VHF +225V UHF
D6201  D6202
P U e e DS
it TO TENS
DS002 $4002 SWITCH

gate controlled switch (GCS). It is a
pnpn regenerative device similar to an
SCR, but the geometry is such that the
gate does not lose control when the tran-
sistor is turned on. Applying a negative
signal to the gate turns if off. The gate
of the GCS is fed from the chopper drive
transistor Q604 through transformer
T603. Q603’s anode is connected to the
303 volt supply through R607. The hori-
zontal rate drive is transmitted through
pin 17 from the horizontal oscillator.
Filter L601, C621, L603 removes the
15-kHz switching frequency and its har-
monics from the chopped output at the
cathode of Q603. Error amplifier tran-
sistor Q608 compares a portion of the
regulator output with the Zener refer-
ence. Current through R632 from the 19-
volt dc line biases Zener D610 on
through the base-to-emitter junction of
Q601. Potentiometer VR601, the regulated
supply voltage adjustment, is part of a
resistor divider that biases the base of
Q608 at 11.9 volts. Q609 is reverse bias-
ed and normally does not affect the

FIG. 3—RCA's DIGITAL GAS-DISCHARGE channel indication, Switching for units UHF readout

is shown simplified.

operation of the circuit.

As the ac line voltage and dc loads
on the 130-volt supply fluctuate, the cur-
rent in Q608 varies, changing the control
input to pulse-width modulator Q606-
Q607. Like all regulators the feedback
must be negative in phase. Loading the
output increases the pulse width increas-
ing the average value output of the chop-
ped 303 volts. Starter circuit Q601-Q602
is essential for initial turn-on. Some
mechanism is needed to start the oscil-
lator which runs on its selt-generatea 19
volt supply. There is a path through
R642, D604, Q602 and D605 to the 19-
volt line. Initial turn-on of the set gates
on GCS Q602 to power up the 19-volt
line temporarily. I'he horizontal deflec-
tion system is then started by this voltage
and takes over the 19-volt supply genera-
tion by rectification of horizontal output
pulses. Forward bias on Zener regulator
D610 will then saturate Q601 pulling
down the gate of Q602 and turning it
off disabling the initial power flow path.

If you ever run into one of these sets

there is a characteristic of the power sup-
ply you should be aware of. If the
horizontal oscillator fails, the 303 volt
dc will pass through the switching circuit
without being converted down. That is
because it is not being chopped and the
average value will equal its now constant
peak value. When this happens some
transistors and fuses unhappily pop along
the way, confusing the unwary.

Zenith for '75

Zenith’s Chromacolor II “F" line
models are similar to last year’s “E”
line’s vertical chassis. New 23-inch and
25-inch Titan chassis replace last year’s
horizontal model. The main differences
between the larger and smaller sets are
in the high-voltage circuits. Only one set
in the 52 model 1975 line has tubes.

Power Sentry, the ferroresonant line
regulating power transformer introduced
last year has been retained to nobody’s
surprise. It does a fine job of smoothing
out the bumps on the power line and
gives full scan voltage with reduced

.61 H3QW303Q
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SOLID STATE

OSCILLOSCOPE !g

COMPU-TRAINER

TUBE & TRANMSISTOR
TESTER

* -
o @
ee ©eo
DIGITAL

MULTIMETER

ELECTRO - LAB /N'“: DIGITAL GR-20(( SOLID STA'E

COLOR TV WITH 315 SQ. IN. PICTURE
AND VARACTOR DIGITAL TUNING

TROUBLESHOOTER
VoM

As an NTS student you'll acquire the know-how that
comes with first-hand training on NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment like the 5" solid-state
oscilloscope, transistor and tube-tester, vector moni-
tor scope, 74 sq. in. B&W TV, and sclid state stereo
AM-FM receiver. The unique NTS Digital GR-2000
color TV with first ever features like silent varactor
diode tuning; digital channel selection, (with op-
tional digital clock,) and big 315 sq. in. ultra rectan-
gular screen. This is just a sampling of the kind of

Simuiated TV reception

better equipmant that gets you better equipped for
the electronics industry.

This electronic gear is not only designed for train-
ing; it's field type — like ycu'll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wice range
of tields in electronics, each complete with equip-
ment, lessons, and manuais to make your training
more practical and interesting.
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- HIGH FIDELITY
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5" OSCILLOSCOPE SIGNAL. FM TRANSCEIVER AND
TRACER POWER SUPPLY

Compare cur training; compare our tuition. We em-
ploy no middlemen because we need no salesmen.

We believe you have the right to make your own de-.

cisions based on the facts, and you'll find these all
spelled out in our catalog mailing. Lessons, kits, and
aexperiments are described in full color. Most liberal
refund policy and cancellation privileges — it’s all in
writing. And our low tuition is another big advantage.
No frills, na commissions to pay. This means lower
tuition for you. You receive solid training value. NTS
puts more into your fraining, so you get more out of

it. Make your own decision. Mail the carc, or write if
card is missing. There’s no obligation, ever, and no
salesman will call.

Approved for Veteran Training. Get facts on new
2-year extension.

NATIONAL G2 SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 190§
Resident & Home Study Schools
4000 South Figueroa St., Los Angeles, Calif. 30037
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FIG. 5—POWER SUPPLY SWITCHING SYSTEM used on Sony's KV-1722. Switching is done at

the horizontal scan rate.

ac supply voltage. A new power saving
“quick-on” circuit replaces the older sys-
tem. The standby filament transformer
has been eliminated.

The 150-401 i.f. module uses a surface

wave filter built into an 1C to simplify
i.f. alignment and improve performance.
The alignment procedure for this new
module is 10 steps compared to the con-
ventional 13-step procedure. There are

quency circuits are not switched mechani-
cally, but the system does include two
mechanical switches. One is to select the
varactor tuning voltage and the other for
band switching.

75-ohm antenna connectors are built
into some models for master or cable
system hook up. (continued next month)



A LONG TIME AGO, RCA DEVELOPED THE
famous three-gun shadow-mask color
picture tube. This made all-electronic
color TV possible. The original de-
sign proved so successful that even the
Europeans still use it. without basic
changes.

Now, RCA engineers have come up
with a decided improvement. First in-
troduced in ecarly 1973, in the 15V
and 17V sizes, they proved so success-
ful that the 1974 linc includes these
two sizes, and a 19V as well. The new
picture tube is a type 15VADTCOI
(17V—, 19V—_ etc.) and is called
the “AccuLine” system.

These tubes use 90° deflection angle.
with the three guns mounted in-line
horizontally. The problems encoun-
in previous types have been

tered

FIG. 1 — PHOTOM'CROGRAPH OF THE
SCREEN of RCA’s new color picture tube.

FIG. 2 — PHOTOMICROGRAPH OF THE
MASK shows the new siotted apertures.

overcome, by very precise design, as
well as other things to be covered in
a moment. The phosphor screen of
the AccuLine tube does not have the
familiar triads of dots. Instead, it has
lines. Fig. 1 shows a photomicro-
graph of the screen itself, and Fig. 2
shows the slotted apertures of the
mask.

This type of pattern gives several
advantages. Vertical lines can be
“nested” better than dots. The phos-
phor screen can be completely filled.
while dots allow only 91% fill. The
effects of geometric-trio distortion at
the edges is greatly reduced: this
makes edge-convergence a lot simpler.
The edges of the screen are also much
brighter. Due to 1he vertical lines and
slots, vertical misconvergence is prac-
tically non-existent, and horizontal

misconvergence is easily compensated.
The effects of the ecarth’s magnetic
field are reduced. (Wait just a minute,
and you’ll hear the “really good news™:
it'll shake you up!)

No convergence board!

The most unusual thing you’ll see
when you take the back off of a set
with a CTC-62 RCA chassis is the
thing you don’t see! No dynamic con-
vergence board; no dynamic conver-
gence yoke, and no blue lateral magnet
on the tube-neck: only one pix tube
screen control—these parts are gone.
They aren’t needed in this system.

The installation setup and conver-
gence procedure is drastically short-
ened. Most of it is done for you. at
the factory—even the purity and grey-

at the factory. The deflection yoke is
cemented in place after they're done.
The tube and deflection yoke are de-
signed for each other. That’s why we
keep referring to them as a system.

How it works

In a typical delta-gun system, the
beams can be statically converged at
the center of the screen; however, they
will be over-converged at the edges.
So dynamic convergence must be used
to correct this. In the in-line gun sys-
tem, the deflection yoke is designed so
that there is no trapezoidal distortion
at the edges, and the beams are very
slightly distorted so that they make a
thin vertical line at this point. Fig. 4
shows how this works. The beams can
be held to less than 0.51 mm miscon-

HOW IT WORKS

Slotted-mask color
picture tube

RCA has come up with an improvementto their famous
three-gun shadow mask color picture tube.

The new picture tube is part of their Acculine system and
it requires no dynamic convergence. Here’'s how it works

by JACK DARR
SERVICE EDITOR

scale adjustments. All you’ll see on
the neck of the picture tube is a rather
odd-looking yoke, with only one layer
of wire, and a small magnet-ring as-
sembly (Fig. 3). Let’s see how they
did it.

The good news

Here’s the good news. With this
system there are NO DYNAMIC
CONVERGENCE adjustments! Only
static convergence is needed. (Don’t
throw the bar-dot away: we’ll still need
it.) Because of the precision design of
the gun assembly plus the special de-
sign of the deflection yoke. it is pos-
sible to build a system, consisting of
the picture tube and deflection yoke.
that makes dynamic convergence un-
necessary. All of these adjustments.
including purity, can be and are made

vergence at any point on the entire
screen.

The gun unit

Let’s look at the design of this gun
unit. To get an inherently self-con-
verging assembly, the in-line beams
must pass through the center of the
deflection yoke in a precisely spaced
and precisely horizontal array. The
grids of the new tube are a single
piece. with a triple aperture. In the
“RGB™ or cathode-drive circuit, the
grids are common, making this pos-

sible. (Cathodes are separate, of
course. )
This construction also eliminates

thermal-expansion convergence drift,
one of the bugs possible with older
types. The beam-to-beam spacing in
this gun assembly is only 0.2” (5.08
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mm) instead of the 0.45” (11.45 mm)
of the delta-gun unit. This very tight
spacing is possible because this is a
function of tool-die dimensions. rather
than mount-assembly. Tool-die dimen-
sions can be held to extremely tight
tolerance. This avoids one rare, but
possible problem of the past. where
tube and deflection yokes could come
down on opposite sides of the toler-
ance, making this setup very hard to
converge.

There are the four magnetic rings
at the top of the electron-gun as-
sembly. (These are internal; not the
outside rings!) They have dual func-

FIG. 3—PICTURE TUBE AND DEFLECTION
YOKE comes as one assembly. The dynamic
convergence and purity adjustments are done
at the factory.

tions; the outer ones, on the B-G
guns, reduce the size of the outer-beam
rasters slightly, both vertically and
horizontally, by shunting a small part
of the deflection field. The two smaller
ones, above and below the red gun,
in the middle, provide a little extra
width for this raster. With these built
in corrections, the red beam always
lands berween the other two, at all
points on the screen. Convergence er-
rors of the red beam are always an-
noying, since visual fringing of red
is more visible (especially to the
customer.)

The base connections of this new
tube are the same as those of the
110° 29-mm neck tubes. Blue and
green grid connections are omitted
since the grids are common; only one
is needed. The screen is also common,
so only one pin is used here. An exam-
ination of the base and socket used
with this tube shows some new fea-
tures. Special contacts are used, which
look as if they would give much bet-
ter contact, due to a larger contact
area on the pins.

Convergence

Only a very slight correction is
needed for convergence in this sys-
tem. The purity/convergence device
uses what looks like a dual assembly
of conventional ring magnets. mounted
in a small assembly just behind the de-
flection yoke. The old convergence
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FIG. 4—DEFLECTION SCHEME OF THE IN-LINE SYSTEM. The beams are within 0.51-mm

misconvergence over the entire screen.
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