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o Send us your worn out tuners and
: bad modules. Your Zeniths. Your
RCAs. Your Sonys. Your Quasars.

* Any make, any model.
They’ll be returned, rebuilt,
w better than brand new.
. *PTS tuner and module rebuilding includes original or superior

parts, expert workmanship, same day service, protective
packaging and a one-year {imited warranty.
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The Only Name You Need To Know -

For the location nearest you, see Servicenter Guide on next page.
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MIDWEST PACIFIC
Home office SACRAMENTO, CA 95841
BLOOMINGTON, IN 47401 4351D Auburn Blvd., P.O. 41354
5233 S. Hwy 37, P.O. 272 916-482-6220
812-824-9331 SAN DIEGO, CA 92105
CLEVELAND, OM 44134 5111 University Ave., P.O. 5794
5682 State Road 714-280-7070
216-845-4480 LOS ANGELES
KANSAS CITY, KS 66106 Paramount, CA 80723
3119A Merriam Lane, P.O. 6149 7259 E. Alondra Bivd
913-831-1222 213-634-0111
MINNEAPOLIS, MN 55408 PORTLAND, OR 97213
815 W. Lake St., P.O. 8458 5220 N.E. Sandy Blvd
612-824-2333 P.O. 13096
ST. LOUIS, MO 63130 503-282-9636
8456 Page Blvd,, P.O. 24256 SEATTLE, WA 98188
314-428-1299 988 Industry Dr. (Bidg. 28)
DETROIT, MI 48235 P.O. 88831 - Tukwila Branch
13707 W. 8-Mile Rd
313-862-1783
GRAND RAPIDS, M| 49501
1134 Watker Northwest
P.O. 1435

206-575-3060

616-454.2754
CINCINNATI, OH 45216
8172 Vine St., P.O. 16057

513-821-2298
MILWAUKEE, WI 53218

7211 Fond du Lac

414-464-0789
COLUMBUS, OH 43227

4005A E. Livingston

614.237-3820
INDIANAPOLIS, IN 48202

1406 N. Pennsylvania Ave.

317-631-1551

DAVENPORT, JA 52803
2024 E. River Dr.
319-323-3975
OMAHA, NE 68104
6918 Maple St
402-571-4800
CHICAGO, IL 80659
5744 N. Western Ave
312-728-1800

NORTHEAST
SPRINGFIELD
Westfield, MA 01085
300 Union St., P.O. 238
413-562-5205
PHILADELPHIA
Upper Darby, PA 19082
1742-44 State Rd
215-352-6609
PITTSBURGH, PA 15202
257 Riverview Ave. W., P.O. 4130
412-761-7648
ELMWOOD PARK, NJ 07407
158 Market St., P.O. 421
201-791-6380
BALTIMORE, MD 21215
5505 Reisterstown Rd., P.O. 2581
301-358-1186
BOSTON
Arlington, MA 02174
1167 Massachusetts Ave., P.O. 371
617-648-7110
BUFFALO, NY 14214
299 Parkside Ave

SOUTH 716-837-1656

CHARLESTON, SC 29407
1736 Savannah Highway 17
P.O. 30511
803-571-7651
JACKSONVILLE, FL 32210
1918 Blanding Blvd, P.O. 7923
904-389-9952
WASHINGTON, DC
Silver Spring, MD 20910
8880 Brookville Rd
301-565-0025
CHARLOTTE, NC 28225
2542 Lucena St. P.O. 5512
704-332-8007
BIRMINGHAM, AL 35201
210 N. 9th St., P.O. 1801
205-323.2657
MEMPHIS, TN 38118
3614 Lamar Ave., P.O. 18053
901-365-1918
NORFOLK, VA 23504
3118 E. Princess Anne Rd
804-625-2030
NEW ORLEANS
Metairie, LA 70004
3920A Airline Hwy., P.O. 303

504-837-7569
TAMPA, FL 33690
2703 S. Macdill, P.O. 14301
813-839-5521
NASHVILLE, TN 37214
2426 A Lebanon Rd
615-885-0688

MOUNTAIN
DENVER
Arvada, CO 80001
4958 Allison St., P.O. 672
303-423-7080
SALT LAKE CITY, UT 84108
1233 Wiimington Ave
P.O. 6218
801-484-1451
PHOENIX, AZ 85009
2916 West McDowell Rd
602-278-1218

SOUTHWEST
LONGVIEW, TX 75601
110 Mopac Rd., P.O. 7332
214-753-4334
OKLAHOMA CITY, OK 73147
4509 N.W. 10th, P.O. 74817
405-947-2013
HOUSTON, TX 77207
4326 Telephone Rd., P.O. 26616
713-644-6793

PTS ELECTRONICS, INC.
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REPORT

ETA-1 Annual Meeting Held in
Canada.

The first annual meeting of the Elec-
tronics Technicians' Association-
International was held in Kitchener, On-
tario, August 3, 4 and 5.

Bill Patullo, CET, ETA-C (Canada)
chairman, welcomed the group to Can-
ada. The treasurer’s report indicates the
organization to presently be on a sound
financial footing. Dick Glass's presi-
dent's report reiterated the goals of ETA:
to establish a truly independent profes-
sional technicians association, to pre-
serve the CET program, to initiate asso-
ciation projects directly beneficial to
technicians, and to establish an associa-
tion unit specifically devoted to those
who teach electronics technology.

Means of accomplishing these ends
were discussed. Mentioned were re-
fresher training programs, presently in
operation, an employment upgrading
service, possibly resuiting in a special
bulletin, regularly published, local chap-
ter meetings on a monthly basis, and the
further development of EEA (Electronics
Educators Division).

Officers elected were Jesse B. Leach,
CET, re-elected as Chairman and D. C.
Larson, CET, re-elected as Vice-Chair-
man; George Savage, CET, of Doni-
phan, NB, was elected national secre-
tary, and John McPherson, CET, York-
town, VA, treasurer. Division officers in-
clude: ETA-C, Bill Patullo, CET, Chair-
man; Ronald Speed, CET, Vice-Chair-
man; James Sims, CET, Secretary; Paul
Maillous, CET, Treasurer and Ray
Pierce, CET, EEA-C Chairman.

Leon F. Howland, CET and Walter
Cooke, CET, are Chairman and Vice-
Chairman respectively of the ETA Cer-
tified Technician Division, while Alan
Hartley, CET, and Edward Carrol, CET,
are, respectively, Chairman and Vice-
Chairman of EEA.

Ron Crow, CET, retained his ap-
pointed position as Director of Certifica-
tion; Dick Glass remains President and
Chief Executive Officer.

The next annual meeting will be held
in July 1980 at a location yet to be de-
termined.

GTE and Mattel Sign

Marketing Agreement

GTE and Mattel Inc. have reached an

agreement under which GTE will make

and sell “Intellivision,” Mattel's TV game

and home-computer oriented system.
According to a GTE statement, the

circuit products division of GTE will

make the master component for Intellivi-

sion for both the Mattel and Sylvania

brands. Mattel will continue to market
the product under its own name.
GTE’'s General Manager of Enter-

tainment Products, Thomas Shepherd,
said the agreement “meets a rapidly
growing need in the market as color
television evolves from a purely off-the-
air receiver to a device which provides
for multiple uses...”

Intellivision was described by GTE as
“a transition between the video game
and the home computer...with the addi-
tion of a keyboard component, which is
expected tobe introduced by early 1980,
the user will be able to convert the entire
system into an interactive computer.”

Chicago to Host Midcon Meet
Chicago’s O'Hare Exposition Center will
house this year's Midcon electronics ex-
hibition Nov. 6-8. Some 300 companies
have signed up to display at the annual
meeting which alternates between
Chicago and Dallas, Tex.

According to a show spokesman, the
meeting will feature some 120 profes-
sional presentations in addition to the
exhibitors’ show. The presentations, to
be located at the adjacent Hyatt Re-
gency O'Hare Hotel, will include presen-
tations on 16-bit microprocessor based
systems and single-chip micro-
computers.

One of the highlights will be a demon-
stration Nov. 7 of a programmable vid-
eodisc television system which can dis-
piay still and moving pictures as well as
alpha numeric data with random access
capabilities.

Villont Re-elected NESDA Chief

Bob Villont, CET, president of the Na-
tional Electronic Service Dealers Asso-
ciation, was elected to a second con-
secutive term during the association’s
annualmeeting in Augustin Tucson, Az.

According to spokesmen for the asso-
ciation, Villont’s re-election to a second
term will provide the continuity neces-
sary for continued existence as NESDA
comes through one of the most difficult
periods in its history. In addition to the
continuing rift over control of the ISCET
program which ultimately led to the split,
and formulation of a third independent
association (ETA-l), NESDA in the past
12 months has suffered the resignation
of Executive Vice President Charles
Porter and the move of its headquarters
from Indianapolis, Ind., to Ft. Worth,
Tex.

“Many people came down here (Tuc-
son) to attend a funeral and were sur-
prised to learn that we are emerging
from this period stronger than ever,”
NESDA’s newly appointed adminis-
trator, J.W. Williams, told ET/D. Accord-
ing to Villont, the Tucson meeting marks
a new milestone for NESDA, signifying a
bottoming out of its period of troubles.
“We are very pleased with the way
things went here in Tucson,” Villont told
ET/D. “We feel we have faced the issues
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On The Cover: The use of
microprocessors for television
and appliance control is
increasing rapidly. The
dedicated microprocessor (inset)
provides a flexibility of control
previously unthinkable. This
television receiver and
microwave oven, today's top of
their respective lines, are
torerunners of tomorrow’s
commonplace.
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You'll find more |
of what you need
atthe
GC
Chemical Center

l ectronic Chemical Center §

Producing service chemicals is how we
got our start half a century ago. Today,
you'll find all the chemicals you want at
your GC distributor:

® cements & glues
“miracle” adhesives
thinners & solvents
lubricants

cleaners

insulating chemicals

printed circuit soldering
chemicals

circuit coolers
® special non-slip com-
pounds

...all the different chemicals and
cements you need for every kind of
electronic repair or service.

Ask your distributor for the all-new GC
50th anniversary catalog of over 5000
products, for all your electronic needs.

ELECTRONICS
KX

400 S. Wyman Street, Rockford, IL 61101
815/968-9661
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squarely, they are behind us and we are
preparedto proceed from here,” he said.

In addition to Villont, other officers
elected during the week-long conven-
tion were Vice President Bill Lawler of
Los Angeles; Secretary Warren Baker,
CET, Albany, N.Y.; and Bill Abernathy,
Treasurer, Ft. Worth, Tex.

Color TV Imports Dip
The Electronic Industries Association
reports that color TV and radio imports
for the first half of 1979 were significantly
down while monochrome and phonog-
raph imports rose slightly.

Color TV imports were down 37.8 per
cent while home radio imports dipped 25
per cent during the period. However,
monochrome TV imports rose 2.1 per
cent and phonographs jumped 39 per
cent to 196,204 units, according to EIA
figures.

Computer Retailing Patterns
Mature

Computer manufacturers apparently
have come to realize that people don't
buy little black boxes for the sake of little
black boxes.

Faced with the prospect of a market
the size of which perhaps rivals that of
televison worldwide—yet not really
knowing how to tap it—some computer
firms have committed to selling their
product through uniform retail
channels—the retail showroom.

Two at least, Digital Equipment Cor-
poration and Radio Shack, have devel-
oped the “computer center” concept, in
effect computer department stores
which offer their products, plus instruc-
tional and software support, in addition
to the function of “selling” those little
black boxes.

Even IBM is into the so-called com-
puter retail center concept with its “Busi-
ness Computer Centers” first opened up
some 18 months ago to sell its $15,000
small systems unit.

The trouble with the small computer
business up to now has been the hob-
byist. Most computer hobbyists come
from engineering or programming
backgrounds—or both—and need little
software or instructional support once |
their purchase is made.

This just isn’t so with the general pub-
lic, which in addition to being convinced
a computer is a necessary part of their
lives, will also have to be taught—in
most cases at least—how to use what is
quite frankly a very complex and sensi-
tive piece of machinery.

What's developing now, at least ac-
cording to computer makers, is a market
the size of which makes their eyes pop.
Every conceivable type of small
business—from small family owned op-
erations to professional offices with rev-
enues under $10 million annually—is a
target.

One industry expert, Jerry Droll, di-
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SPRAGUE FLAMEPROOF RESISTORS

//

MORE to beat the heat: These resistors are expressly made
to meet the needs of today's safety-conscious world. They
feature specialized noncombustible ceramic construction . . .
will not flame or short under the most severe overloads.
Rather, they will open as any good fuse does.

Sprague Flameproof Resistors are ideal replacements for
composition, carbon-film, metal-film, and wirewound resis-
tors in entertainment, commercial, and industrial equipment.
Resistance tolerance is +2% as opposed to the +5% or
+10% toierances of most conventional carbon-fiim and
carbon-composition resistors.

In addition, excellent resistance stability and extremely
long shelf/service life are assured.

For a copy of Descriptive Circular M-648 and the name of the
Sprague stocking distributor nearest you, write or phone David
Spooner, Sprague Products Company, 65 Marshall St., North

Adams, Mass. 01247. Tel. 413/664-4481.

SPRAGUE PRODUCTS COMPANY Distributors’ Division of Sprague Electric Co.
T R e i T s e T G W P S TR 7 S TP MU RN T 435000 § T O 571~ 1 e M S WS A PR |

THE FOREMOST SUPPLIER OF ELECTRONIC COMPONENTS

to go with when

MORE the going gets hot!

MORE to fit your needs: You won't have to compromise with

a “nearly-right” when you make selections from this line. it

includes:

127 resistance values (3.3 to 1.0 M(}) rated at Ya Watt

149 resistance values (1.0Q) to 5.1 MQ)) rated at Y2 Watt

145 resistance values (2.2(Q) to 5.1 M(2) rated at 1 Watt

150 resistance values (3.3} to 10.0 M(}) rated at 2 Watts

MORE in buying convenience: Sprague flameproof resis-

tors are sold through Sprague distributors (and oniy through

Sprague distributors). This broad network of sales outlets

makes them available in your area to save procurement time.
Flameproof resistors are aiso available in three popular

cabinet assortments to give you a balanced inventory of

frequently-used ratings and values. Cabinets are included at

no extra cost!

68-9118

THE MARK OF RELIABILITY

a subsidiary of GK Technologies
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New from VIZ

0.1* ACCURACY

Hi-Lo ohms, 10 amp (DC & AC)
RF shielding, Battery or AC
power, auto polarity/zero

. e Six new 3% DMMs with every
NI Z i hieren WD-758) quality feature you could want

“ Only VIZ offers so broad a

I choice of high quality 3%

& DMMs. Each meets different
needs. But each provides the
same high accuracy (0.1% DC
[ S volts), auto-zero, auto-polarity,
shielding for use near high RF
W fields. Each provides for
a2 switch-selectable high-low
power ohms in all ranges—for
accuracy when making in or
out of circujt measurements.
And each provides for battery
or AC operation. With prices
as low as $149, their vajue
can’t be matched.

Choose LCD or LED. The hand
held LCD model WD-759 and
all the bench models indicate
function (AC and DC volts,
current and ohms) as well as
numeric value in the display
window. Less risk. no error.

L
K]
Lo

r'ulzaﬂ'n‘:nu WD-759
PFI

WD-758 LED display, $149.
WD-759 LCD display, $159

WD-760 WD-761 wD-762 WD-763 (lllustrated)
LED display, LCD display, LED display. LCD display.
Manual ranges, Autoranging, Manual ranges, Autoranging.

$199. $255 $210. $265.

AUTORANGE

Of the four bench models, two offer autoranging—so the
user may make successive high and low value measurements
without manually changing the range. Speeds the work. And
autoranging is available with either LCD or LED display.

See your local VIZ Distributor

Nobody does it bettor

VIZ Test Instrument Group
335 E. Price St., Philadelphia, PA 19144
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rector of operations for Image Resource,

| has estimated by 1982 about one-third

of the small systems computers sold wil!
be sold through retail outlets and by
salesmen who will provide personal ser-
vice. Another third of the units sold will
be by original equipment manufacturers
who will have to offer personal service
support to move their product.

Leader Announces Selected
Price Increases

Leader Instruments Corp. has announced
that it raised prices an average of 6 per
cent on 15 of its test instrumentation
products but its 40 other products will not
be affected.

According to Marketing Manager
George Zachman the new price list “re-
flects ongoing efforts by the company to
combat inflationary pressures and accel-
erate competitive advantages.”

Leader manufacturers oscilloscopes,
frequency counters, multimeters, gener-
ators, transistor checkers, attenuators
and bridges

NATESA Re-elects Officer Slate
All of the current national officers of
NATESA were re-elected as the organi-
zation met in national convention during
the latter part of August at Chicago.

Re-elected were: President Paul F.
Kelley, Warwick, Rl.; Vice President Leo
Cloutier, Los Angeles; Treasurer
Richard Ebare, Essex Junction, Vt.; and
Lelia Aunspaw, Dayton, Ohio.

Highlights of the three day meeting
included eight hours of business man-
agement and technical sessions. In ad-
dition to reports from several manufac-
turers on technical aspects of their new
products, Paul Dontje, a retired ser-
viceshop owner and now a business
consultant, presented a two-hour semi-
nar on the John Sperry system for parts
and labor pricing.

Executive Director Frank Moch re-
ported to the meeting that at long last,
after years of fruitless investigation, the
federal government has finally given up
its crusade to label television sets as
substantial fire and safety hazards to the
public.

Moch also stressed the necessity of
continuing education, especially in the
area of microprocessors, and business
diversification for “anyone planning on
being around a year from now."”

IBM To Enter Video Disc Market
MCA, the only current producer of video
discs and IBM have formed a joint ven-
ture, DiscoVision Associates. According
to The Wall Street Journal the equally
owned operation has taken over MCA's
disc production business and assets and
IBM has contributed patents and cash.
Initially discs will be produced for the
consumer and industrial markets but
DiscoVision Associates will not market
consumer discs directly. €Tp



SYLVANIA ECG
SEMICONDUCTOR GUIDE |

No one knows better than
Sylvania that the show must
go on. So when a faulty semi-
conductor in any brand of
home entertainment product
turns into a showstopper, it's
Sylvania to the rescue. Our
ECG"® semiconductor guide
is the most used, and useful,
guide in the industry. It makes
it easy to replace any ailing
performer with an ECG semi-
conductor that will get the
show back on the road.

ECG is a registered trademark ot GTE Syivania.

HELPS SOLVE GE
AND RCAS PROBLEMS.

When it comes to replace-
ment parts the right place to
come is Sylvania. Your Sylvania
distributor carries a complete
line of ECG* semiconductors,
picture tubes, receiving tubes,
and test equipment designed
to make any brand work like
it's brand new.

Sylvania. The easy way to
get even the hardest part.

SYLVANIA
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The staff of ET/D has just returned from visits with three
organizations comprised of technicians, -managers and educators
serving primarily in consumer and light industrial electronic service
markets.

These organizations, of course, were the newly formed Electronic
Technicians’ Association, International (ETA), which met in Kitchner,
Ontario; the National Electronic Service Dealers Association
(NESDA), which gathered in Tucson, AZ.; and the National
Association of Television and Electronic Servicers of America, which
just completed its annual meeting in Chicago.

Since all three organizations are part of the technologically
complex electronics industry, it is not surprising that what we
discovered was that all seem to face essentially the same problems
and challenges.

It seems to be that what it boils down to is this: If you are a
technician employed in the industry your main problem is continuing
education—specifically the relatively new and still evolving
microprocessor technologies.

If you are the owner or manager of an electronics serviceshop your
problems may be twofold—Ilocating and hiring the technician who has
done his homework and kept abreast of the new developments in
microelectronics, plus continually searching the horizon for new and
profitable service opportunities which, spawned by the new
technologies, are beginning to appear with greater and greater
regularity.

Continuing education, where to find it, how to get it, what to look
for, is and will continue to be the purpose of ET/D in the months
ahead. In addition to specific articles on microprocessor technologies,
troubleshooting processor based systems, etc., ET/D will attempt to
point you in the direction of proper reading material for educational
purposes.

The second point—Ilooking ahead to future business opportunities
and how to take advantage of them—is the subject this month of two
special reports from people who ET/D feels should have an inside
track when it comes to predicting where the electronics service
industry of tomorrow is going.

These articles, which begin on page 14, to me are personally
exciting in that they bring into sharper focus the feelings and
attitudes of some very important people from the manufacturing side
of electronics repair. Essentially, without getting into detail about
these articles, which you can read for yourself, what we are being
told is that tremendous opportunity abounds in the consumer, small
business, and light industrial service markets for technicians astute
enough to master microprocessor technologies and for managers
astute enough to “go after” new business.

As far as I'm concerned that kind of attitude is the most important
element in continued success in the electronic service industry.

Jibedd 7




Discover one of today’s
highest resolution LCD 3V2-digit DMM’s.

Resolution is an often forgotten, but
very important specification.
B&K-PRECISION remembered its im-
portance and designed the new Model
2815 to offer performance that’s a cut
above other 3%-digit LCD meters.

With 0.01 ohm, 100nA, 100V resolu-
tion, the 2815 delivers greater resistance
resolution than other comparably priced,
currently popular DMM’s. That dif-
ference is particularly important when
you're trying to measure the very small
contact resistance of a connector, switch
or relay; or observing a slight change in
the current demands of a low-power
circuit.

The 2815 also delivers accuracy that’s
a match for most any task, with 0.1% DC
accuracy and 0.3% AC accuracy. Unlike
many other portable DMM s, the 2815 is
also built to stay accurate in rf fields up
to 450MHz.

Protection circuitry is another area
where the 2815 excels. In the ohms
mode, where protection is needed most,
the 2815 is protected to +1000VDC or
~450VDC or 350VAC RMS. That’s
greater protection than you’ll find on
most other highly regarded DMMs.

Other features that round out the
2815’s high performance are: alternating

high-/low-power ohms ranges for solid-
state circuitry analysis, auto-zero and
auto-polarity; and a control to zero-out
test lead resistance on the 10 ohms range.
It also has a built-in tilt stand.

It’s easy to discover the
B&K-PRECISION 2815. . .It’s in stock
for immediate delivery at your local
B&K-PRECISION distributor.

N} DYNASCAN
DKP RECISION CORPORATION

6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087

In Canada: Atias Electronics Ontario

Circle No. 106 on Reader Inquiry Card

International Sales Empire Exporters. Inc 270 Newtown Road. Plainview. L1 N.Y 1180.

Model 2815 $150.
Other DMM's from $110.
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NEWSLINE

NARDA-CES CONVENTION AND SHOW COUPLED. The 1980 Winter Consumer
Electronics Show (CES) and the annual convention of the National
Association of Retaill Dealers of America have been tied together
for the first time. Both events are in Las Vegas. The CES,
scheduled January 5-8, will end as NARDA begins its meeting at the
Aladdin Hotel, January 8-10. The CES, incidentally, reports it had
sold out all available exhibit space for the Winter show as of
August.

QUASAR PLANS HEAVY PROMOTIONS. Quasar, the recently reorganized
marketing-sales arm of Matsushita Electric, has announced plans for
a heavy barrage of advertising for all of its consumer electronic
product lines during the rest of this year. According to company
execs, some $10-million will be spent annually on promotions. As
one spokesman put it: "The consumer electronics business will ex-
plode in the 1980s and diversified firms will lead the market."

FCC MAY DECONTROL COMMERCIAIL RADIO STATIONS. Program content and
limits on the number of commercials a radio station may broadcast
would be decontrolled under a proposal now before the Federal
Communications Commission. Currently the FCC places guidelines and
restrictions on the number of news and public affairs program and
the number of commercials the nations 7,700 AM and FM commercial
stations air.

TV SALES TO FINISH YEAR STRONG. According to RCA sales forecasts,
color television sales -- industry wide -- will remain strong for
the balance of 1979. Favorable factors, according to RCA execs,
are the "extremely" large number of older receivers and "a sizeable
pool of buying prospects who are more established in their jobs and
therefore less likely to be affected by the economy."

PHILIPS GAINS STAKE IN GRUNDIG. N.V. Philips, the Dutch electronics
complex, and West German consumer electronics manufacturer Grundig
have announced formation of a limited partnership. Under the agree-
ment, Philips will gain about 25 per cent of the West German firm's
capital. Officials of the companies say a holding company --
Philips Beteiligungs -- will be established in Fuerth, West Germany.
According to sources Philips will pay some $203 million for its
minority stake in Grundig.

SYLVANIA ANNOUNCES NEW TUBES. Sylvania has announced the addition
of nine new receiving tubes to their replacement tubeline. Sylvania
says four of them are for use as horizontal deflection amplifiers

in color TVs, two are for use as boost diodes, and another contains
a medium amplification triode for use as a vertical oscillator and

a pentode for vertical amplifier and deflection applications.
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HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They’re able to measure signals as low
as 1mV/division (with X5 vertical magnifier). It's a specification you
won’t find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X-Y operation for the dual trace models, and
X10 sweep'magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel. Now here’s
the clincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

Hitachi..The measure
of quality.

@ V-302 30 MHz Dual Trace  $945.00
@ V-301 30 MHz Single Trace $745.00
B V-152 15 MHz Dual Trace  $695.00
m V-151 15 MHz Single Trace $545.00

@HITACHI

Hitachi Denshi America,.Ltd.

For more information, contact

Hitachi Denshi America, Ltd..

175 Crossways Park West, Woodbury, N.Y. 11797
(516)921-7200.

e
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SERVICE SEMINAR

RCA

CTC 87, 88, 96, 97/CTC 93. Insufficient vertical deflection,
especially top half of raster. May be almost normal at turn on,
then top half shrinks. Retrace switch overheats. Note: In late
production CTC 81, 88, 86, 97 chasis the thermistor in series
with the retrace switch collector PTC 3001 is replaced by an
|

10 TO
3000-N PW3000-M2

+27V  +180V
C21€] C2%E]
—

Q3019 \ Q3020

C30T
%nws
2 *%3%}%53“6 SWITCH / RETRACE
DRIVER / SWITCH 7
ol - N,

Q3021 Q3022
DRIVER  TOP QWTPUT

[ 33

Vow 118

._
00 Raus| 7 [V g cryion

CRN06 4 L
R3I26 ) 172y ’
e CR3I03 D
crRyioa | Q3023
18 Ohm'Fixed  “elmee DB $%B%rmn
Resistor In

Late Production

TOP
R46
AT ™7

65y

Q405
PRE-DRIVER
394y

Partial Schematic—CTC93

To
27VDC

18ohm fixed resistor which may also overheat. Possible
cause: Open top driver transistor base bias return resistor
(220k-ohm %2 W 5%—R3117 in CTC 87, 88, 96, 97; R448 in
CTC 93). if this resistor is okay, check for open printed circuit
or components in the top driver, top output circuitry. When the
top driver/top output is not operational, the retrace switch may
be biased in such a manner that it attempts to supply current
for top vertical deflection.

prefer
they

STANLEY J.LYSY
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RCA SK'sbecause
have the abilities:

Ready Avail ability

Wide Interchange ability
Excellent Identifi ability

and High Reli ability.

All these add up to
Good Profit ability”

These are the words of Stanley J. Lysy
of Service Plus, Westfield, Massachusetts.




Color TV Chassis CTC 87—Intermittent shutdown. Possi-
ble cause: Intermittent solder connections on C103, C104, or
C125 leads (horizontal output collector circuit). Vertical re-
trace lines at top of raster. Possible cause: Leaky retrace
switch Q3020 and/or open R3116 in base of Q3019 switch
driver. Intermittent color, no color, momentary color lock
out when changing channels. Possible cause: Shorted C3029
trimmer and/or incorrect AFPC adjustment.

SYLVANIA

E21, Excessive high voltage—B+ rises to shut down
level. Possible cause: Open C506A

No High Voltage. Possible cause: Open L470. €7D
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An Electronic Service Technician
speaks out for RCA SK’s

To paraphrase Mr. Lysy, one of the ten
winners in RCA’s recent SK slogan contest,
RCA SK’s are indeed readily available. As for
interchangeability, over 950 SK types replace
over 153,000 domestic and foreign types. Our
new SK numbering system which incorpo-
rates the other leading numbering system
used by ECG* REN and TM makes it easier
than ever for you to identify the right SK
replacement. And of course, SK reliability
means fewer costly call-backs for you.

As Mr.Lysy pointsout, allthese“Abilities” add
up to the most important “Ability” of all . . .
Profitability.

See your RCA SK distributor for all your solid
state replacement needs and ask for your
copy of the new authoritative RCA SK
Replacement Guide, SPG 202X, or send your
request with check or money order for $1.50
to RCA Distributor and Special Products,
P.O.Box 597, Woodbury, N.J. 08096.

*ECG is atrademark of GTE Sylvania

. top ©of t\'\et Line
. " ' |
1 %%‘;\‘a?eamem Guide
* foreign rep\acen::::f

estic and

= .
over 153,500 do -

SK Replacement
Solid State
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The changing face
of electronics

Servicing in the age of microprocessors

(Editor's Note: The impact of
the new technologies on the
electronics industry has been
revolutionary. They have
significantly affected the field
of electronic service. There
are new and more complex
consumer products. There is
new test equipment of almost
laboratory quality available for
field use. To help assess the
impact of these new
developments on the
technician in the field, ET/D
recently interviewed two
executives of a well
established manufacturer of
electronic test equipment:
Myron Bond, the Vice
President of Marketing of B&K
Precision, and Gus Rose, the
company’s Director of
Engineering. Here are their
responses to ET/D’s
questions.)

ET/D: How do you see the new
developments in electronic technology
affecting the electronic servicing
profession?

Bond: There will be significant change.
The service technician will be much
more involved with a much wider variety
of products, such areas as security
systems, appliances, microwave ovens.
We're seeing more and more digital
logic circuitry used in television sets
today. For instance, we have been in

14 / ET/D - October 1979
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“l see a tremendous expansion in the
need for field servicing for all types of
products...appliances, home security
systems, even computers and television
games.” - Bond

contact with the manufacturers and we
candefinitely see an immediate need for
logic probes in servicing television sets
right now.
Rose: | think one of the real crunches to
emerge from the new technologies will
be the increasing shortage of qualified
technicians for servicing products. Just
about everything is going to some form
of microprocessor control—appliances,
TV receivers now have the digital tuning
which is more and more lending itself to
processor based designs. What you
need now is a basically sharper
technician—probably getting pretty
close to some basic engineering
requirements in sophistication in some
of these areas.

The other thing this technician is going
to need is some type of digital

troubleshooting equipment. Logic
probes are one approach. | can see a
requirement for even more
sophisticated devices—such as like
logic analyzets and signature
analyzers—eventually being required to
do some of the troubleshooting on what
are now called consumer items. I'm
talking about processor, or combo
micro/digital controllers for FM tuning
systems, channel selection for
television, even today’s appliances are
becoming more electronic than
electrical. | think the Radarange was the
first to go that way. Soon you'll see
washer, dryers, you name it, with
processors because they are very low
cost and they are very easy to
implement.

Essentially what we're talking about
here is the fact that the basic circuits are
not going to change that much. It is the
interface between the processor and the
controls to make the set, or whatever it
is, do what you wantitto, thatis new. The
modern technician will have to learn this
new technology.

Where you normally hadtodothree or
four things to get your TV or appliance to
do something, now you push a button
and the processor gets it all together. it
makes it easier to use, but it's more
complicated inside.

ET/D: With all of these changes in
consumer products, and everything
seems to be going from mechanical to
electronic in the way of consumer
goods, how will this myriad of product
be serviced?

Bond: The factory service facilities are
fine in the larger cities. But get away
from the metropolitan areas and there
will have to be people out there to



service this equipment. The consumer
is not going to want to wait until the unit
goes all the way back to the factory to
have his new purchase serviced.

We've already seen a change in some
equipment where they’re getting away
from the modules and going toward
larger boards. We know that the practice
in the past was to change boards and
send them back to the factory. But,
you're not going to be able to do that
anymore because there are too many
boards in circulation now. We're going to
have to find a way to service these units
in the field.

ET/D: With all of the changes you've
been describing to me, do you see the
independent electronic servicing
industry surviving much longer?
Rose: Regardiess of what large
companies try to do, in the end they will
have to depend on the independents.
And, as long as there is some business
opportunity, there are going to be
independents getting into the business.
Just in talking to a few companies—we
know that their factory facilities get
overloaded, especially when they
introduce new types of products, for
example, processor based products.
Their so-called hotshot service centers
don't even have experience with these
new introductions which the purchaser
ends up sending back to them. These
guys just dread getting this stuff back
because it comes from all over the
country.

Eventually, what | see is the
manufacturers preferring to train
qualified people to do the work, and not
necessarily to do their service
exclusively.

Bond: Absolutely it (independent
service) will survive. | see a tremendous
expansion in the need for field servicing
for all types of products. In almost every
area, appliances, home security
systems, even computers and television
games.

ET/D: How is LS! technology impacting
the electronic test gear market?
Bond: LSI has impacted test
instrumentation the most through
compact size, longer life, greater
reliability and greater accuracy. You've
got a tenth of a per cent accuracy on the
DMM—this is common today, whereas
just a few years ago you were looking at
an analog meter with two or three per
cent accuracy.

Rose: Another area of importance for
the technician is that he is going to have
to get familar with the use of a good
triggered sweep oscilloscope for doing

%
N

the type of work we are talking about.
Also, what the computer industry has
been living with for years, the logic
analyzers, for instance, to some extent
will show up in consumer service. Thisis
true because you are going to a similar
type of “hardware” in consumer
products and this is going to show up in
the need for similar types of test
instrumentation.

ET/D: What advice would you have for
the person considering the purchase of
new test equipment in view of this fast
paced movement of technology?
Rose: | think the best thing is to buy over
your present requirements—especially
in oscilloscopes and frequency
counters. Buy a little more than you
think you need today.

Bond: Most microprocessors today

%%WJ E

“What you need now is a basically
sharper technician-probably getting pretty
close to some basic engineering
requirements.” — Rose

have an upper limit of about SMHz (clock
speeds) but we're looking for the 10mHz
microprocessor shortly and I'm sure it'll
go beyond that.

Rose: Another thing to consider is the
fact that the manufacturers are getting
back to a minimum number of boards. It
gets the technician more into the area of
fixing a set, rather than just changing a
board. | think this is happening with the
mini-computers too. So much more is
going into the basic chips that you don't
need this proliferation of plug-in
modules. You'll do your troubleshooting
by localizing to a chip and replacing it.

ET/D: But how can you ask someone to
replace a soldered-in, 40 pin chip in the
field?

Bond: We are aware, and some
manufacturers have informed us, that

they are going toward a plug-in type chip
as opposed to soldered in. | agree,
soldered in chips are aimost impossible
to replace in the field, but the
manufacturers are now ready to spend a
little more to buy sockets for these chips
so they can be changed in the field.
Manufacturers are very concerned
about the cost of servicing equipmentin
the field and particularly the cost of the
investment in boards. They are looking
for faster, more reliable means of
servicing in the field to reduce this
tremendous investment in boards.

ET/D: How, as an executive of a test
instrument manufacturing company, do
you view the market for test gear ...
optimistically, cautiously, or
pessimistically?

Bond: The dollar volume market for test
instrumentation is growing. As we
continue to witness the increased
growth of microprocessors, we will also
witness a great deal more of field service
work and the need for instrumentation to
meet this requirement. We at B&K-
Precision feel the greatest growth area
for test instrumentation is in the area of
field service work. The present day
service technician is getting more and
more involved in servicing a greater
variety of equipment, rather than limiting
himself to home entertainment products.
As this trend continues you'll see the
service technician getting involved in a
tremendous variety of electronic
product, even small business
computers. | think the use of logic
analyzers is going to make this very
practical. People do depend very much
on computers and they don’t want to be
without them for weeks or months while
they’re being repaired back at the
factory.

Rose: | think the only obstacle right now
to the proliferation of the home computer
is the method of communicating with the
computers. A lot of people can’'t handle
them. But, | think the manufacturers are
going to eliminate many of the
obstacles. Once this happens, there is
no reason why everyone would not take
advantage of the benefits of a home
computer.

ET/D: /s there any particular piece of
aavice either of you could give the
service technician on how he might
weather the technological storm that
seems to always be threatening his
existence?

Bond: The key point is that they've got
to go to school—continuously. They
must continuously update themselves. It
is the only way they can survive. ETh
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In search
of new
servicing fields

Don't overlook telephones or computers

New opportunities in
electronic servicing are
rapidly multiplying, due largely
to the impact of large scale
integration and the LS| chip. In
this article, the president of a
company well-known
throughout the television
industry, presents his views
and feelings on “emerging”
opportunities for growth and
profit for the so-called “TV
shop.”

By David L. Turney*

Service technicians are searchingfor an
offset or growth opportunity to fill the
“void” of “declining TV service and
repair.” At Thordarson, we are not party
to the declining TV service syndrome,
but our marketing people report that a
new demand in the service areas may
be developing in telephone and
computer service! Let me elaborate.

Let's take the less technical one first;
telephones. Court decisions and various
federal rulings over the years have
cleared the air for connection of privately
owned telephone instruments to the
telephone company installed lines. The
lengthy scenario of all those legal
developments is a subject which could
fill many pages and will not be dealt with
here. But, let's take alook atthe practical
ramifications of the present consumer
movement towards ownership of
telephones.

Industry sales projections are
sketchy, but under the most pessimistic
*President Thordarson Meissner, Inc.
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Mr. Turney

of views, predictions exceed a $1-billion
market within the next five years for
privately owned telephone instruments
and related products. Sale of the
instrument logically leads to sale of
telephone accessories. Sales of the
instrument and accessories logically
leads to repair potential. *Accessories”
refers to the parts to install telephones
around the house, accessories to
interface the telephone with various
different types of telephone company
provided connectors, accessories such
as additional bells, whistles and
features; accessories such as various
color options, not to mention the
answering devices and amplifiers. But,
the big questions looming are, “who is
going to service these telephones? Will
there be a replacement market? Who is
going toinstall these telephones?” Well,
we believe that although many
consumers will install the phones
themselves, there will definitely be a
percentage of the market that would

A few accessories

welcome the opportunity to have a
telephone installed by a professional
technician and, although the telephone
is predicted to eventually become a low
enough price piece of equipment to
essentially be in the “throw-away”
consumer product realm, there will be a
repair market. Namely, some of the
more sophisticated instruments and
some of the instruments sold in the next
few years before prices drop
dramatically will definitely be candidates
for service and telephones having
sentimental value will be repaired.

A basically simple device

Having worked in the telephone industry
building and rebuilding telephone
instruments for a number of years, | can
tell you personally that the telephone
instrument is basically a simple piece of
equipment to deal with. Almost all
telephones are designed and produced
around the concept of major
subassemblies or modules, any one of

- A




which has far less complexity than even
the most simple TV set. The various
subassemblies within the telephone
generally, if available from the original
equipment manufacturers, are available
only through limited distribution and then
only at a very high price. However, a
very high percentage of the
malfunctions of the telephone
instrument can be corrected by simple
adjustment, calibration, or
refurbishment of the components that
are already in the set.

To the extent that repair parts are
necessary, another large percentage of
the repairs can be accomplished by
utilizing parts from other “outof service”
telephone instruments! Again, speaking
from experience gained from working in
the telephone industry, telephone
components are designed with long
service anticipated. For this reason
component failure is greatly reduced.
Companies who “factory recondition”
telephones generally report that given
ten telephones of a particular type that
are out of service, they can turn out
seven factory reconditioned phones of
A-1 condition. Even so called decorator
phones, which frequently sell for prices
upwards of $100, utilize very standard
telephone industry components, so they
too can utilize components which have
been removed from other instruments.

Obtaining parts

Where do you obtain the telephones to
extract parts for repair of other
instruments? Electronic parns surplus
dealers are frequently the source.
Industry publications within the
telephony marketplace nearly always
carry advertisements of parts for sale
and telephone instruments for sale.

As the industry grows, more and more
sources for the replacement parts will
become available to distribution. This
repair parts market, like any other
market, will have to grow as the demand
is created at the consumer level.
Thordarson, for instance, is presently
entering this market by offering
telephone accessories. To compliment
this, we are offering a line of both
decorator and standard phones.

itis almost a certainty that the federal
bureaucracy will enter the picture if and
when repair activity does become
significant. Type certification now exists
and technician and/or shop certification
may be in the works. You should
obviously stay abreast of such
developments and take the necessary
precautions to remain legal and not
mislead the ultimate consumer.
However, the important point is that

connection of private equipment to the
telephone lines, provided that the
equipmentisin compliance with certified
specifications, is legal!

Personal computers

Now, let's take a look at the more
technically complex market, the repair
market on computers. The personal
computing field is growing rapidly. This,
to a limited extent, may offer repair
opportunities, but a very high number of
present day owners of personal
computers are people with sufficient
technical background to permit them to
do their own repairs. As the market
further expands, this will be less true and
gradually people will enter the market
who have virtually no concept of the
technical ramifications of what's under
the cover. Many of these computers, if
not the majority of them as presently
being actually sold in the market, utilize
a display not any different in technical
operation from that of a simple portable
TV setand its CRT with standard type of
deflection components “painting” a
picture on the screen. Behind that is
various driving circuitry interfaced with
the computer circuitry proper. All of
these circuits, as exotic as they may
sound in name, utilize digital technology
which a TV service technician who is
capable of analyzing a modern day color
TV set circuit is fully capable of
understanding. So, the question againis
where do we get the parts? Well, alarge
percentage of electronic circuitry
involves discrete components or “chips”
which are readily available from existing
distribution suppliers of passive and
active components, including
Thordarson. Deflection components at
the moment could be a large problem;
however, Thordarson is presently
preparing to introduce a line of fully
cross-referenced deflection
components for computer applications.
Microprocessor chips themselves, like
the sophisticated clock and calculator
chips of several years ago, are now
becoming available through suppliers of
such higher technology devices.

We have addressed the personal
computing side of this marketplace
which, in terms of gross numbers, will
ultimately be the largest market and the
largest quantity of the opportunity for
repair in the computer field. However, for
the immediate future, the low end of
small “business” systems is a major
candidate for repair possibilities. Many
software and service organizations are
already springing up in the marketplace,
but very few of these have any more
continued on page 46
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GOMFORT- GRIP GUNS

Dual-action trigger permits instant
choice of 2 heats in all Weller's pro-
fessional quality guns, the most com-
fortable, best-balanced units . . .
anywhere. Pre-focused light for hard-
to-see work areas like TV or under-dash
auto service. Premium copper tips get
up to temp faster . . . pre-tinned for
instant soldering. Cutting or smoothing
tips also, UL-listed and factory pre-

tested. Models for any -
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service including solid-
state. Guns alone or
kits with case, spare
tips, and accessories.

Ask your
local
distributor
or write . .

TheCooperGroup
sz | Electronics Division

WELLER® - WIS5® - XCELITE®
PO BOX 728, APEX. NORTH CAROLINA 27502. 919/362.7511
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Small TV antenna

systems

A few tips

Many TV antennas and
systems are badly installed.
Even large commercial
systems often work poorly, as
you probably noticed last time
you stayed at a hotel or motel.

By Walter H. Schwartz

A certain degree of confusion regarding
TV antennas and antenna
systems—large and small—seems to
be common. ET/D recently attended a
Winegard MATV Seminar. Some of the
points stressed there and a few kinks
picked up from other sources may clear
up some of it. Also included is a
bibliography of articles which have
appeared over the last few years in ET/D
on various aspects of antennas and
systems. Hopefully, we can tie them
together here.

Noise and show

To produce a picture free of perceptible
noise, a signal to noise ratio of 45dB is
considered necessary. (A definition
here: while some call all noise, snow, |
feel more comfortable calling outside
noise, manmade noise, noise, noise
generated by the antenna system,
preamplifiers and amplifiers, etc.,
system noise, and that generated by the
TV receiver, snow.)

We need sufficient signal to override
the noise generated by the set and that
which may be generated by any
amplifiers or preamplifiers in the
antenna system. (A good 75 ohm
system generates a minimum of about
1uV of noise. Any amplifiers, splitters,
etc., add to this since any conductors
above absolute zero are noise
generators.) Manufacturers seemingly
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do not like to talk about noise figures of
TV tuners, but apparently a good
modern TV receiver will produce a
picture with just a trace of snow at about
1001V and be free of snow at 200V at
the antenna terminals (Reference 3,8).

The antenna

Most of the foregoing may seem rather
obvious, but apparently, viewing a
cross-section of antenna installations, it
is not. The way to begin then is with an
antenna that will produce, with a
recommended safety factor, about
1000uV (also referred to as 0dB) of
signal on the weakest channel desired,
plus perhaps enough to overcome down
lead loss, at its terminals. We often work,
as a practical matter, with much less;
this is an ideal. Remember, anything we
do from this point on, adds noise,
degrades the signal to noise ratio. That
is why a preamp is not a substitute for an
adequate antenna and adequate
antenna height. Get that signal. Then,
do what you will with it, but get it in the
first place. This will also minimize the
eftects of manmade noise. Use a coax
down lead to avoid picking up any more
noise onit, and you have done your best
(Reference 4,7).

As abad example of what not to do, an
installer in an area where | once lived
was afraid to climb roofs. Even though
the area stations were about 60 miles
away, his usual antenna installation was
20 feet of mast standing next to the
house, a good antenna and a high gain
preamp. The result was usually a strong,
but snowy picture, excessively affected
by power line noise, auto ignition, etc.
We found most of these problems could
be remedied by installing the antenna on
the house, gaining the extra 20, 25 or
more feet of height. Usually the preamp
could then be removed. Another
problem presented itself later when the
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Fig. 1 DBMv to microvolt conversion chart.
The zero dB reference point is 1000uV.

area stations all moved to new, higher,
nearer transmitting antennas; the high
gain preamps overloaded, in some
instances completely wiping out all
channel reception.

Field strength meters

Ideally, measure the signal with a good
field strength meter. Unfortunately, the
better instruments cost $500 or $600.
For an occasional job the cost is hard to
justify, but unless you know your area’s
signal characteristics very well indeed,
you need some sort of reasonably
accurate idea of what sort of performance
to expect. A known good television
receiver, don’'tuse a tiny black and white
portable on which you can hardly see
bad snow, and attenuators can give you
a good indication. Simply connect the
TV to the antenna through the multiple
step attenuator. These typically have
attenuation factors in a three stage unit,
of 3 to 21dB in 3dB steps (Fig. 2).
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Assuming a good picture—snow
free—to begin with, insert attenuation
until snow becomes perceptible. The
amount of attenuation you have inserted
tells you the signal margin you have to
work with. The TV set will do one thing a
field strength meter will not do, it will
show you any ghosting present (2, 5).

Preamplifiers

Use a preamp if you have a marginal
signal and cannot tolerate down lead
losses or if you have a weak signal and
have to tolerate a certain amount of
snow in any case, or possibly as a
system amplifier for small systems,
though | prefer a more accessible
amplifier, if possible, rather than a mast
mounted preamplifier if the signal level is
adequate.

Preamplifiers are specified for a
certain maximum number of channels, a
maximum total signal input. So if you
have one or more very strong channels
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_Fig. 4 A nine outlet home system

and others comparatively weak—check
your preamp specifications (1, 6).

Signal distribution

Now that we've got our signal (a
minimum of, hopefully, about 200V) at
the end of the downlead, what do we do
with it?

in a small home system with typically
four outlets, we can perhaps use simply
afour-way splitter. If we have 0dBin, we
can have -7.5dB out (1000pV in, about
425V out, 7.5dB splitter ioss), and live
with the situation happily. If we are down
to about 200V, obviously we cannot
split so easily. Here perhaps that
preamp could be used; some have
splitters in their outputs. Or, we can use
an amplified splitter (Fig. 5). These have
four outlets, with typically a minimum of
6dB gain. Now with 200uV in (-14dB),
we can get -8dB out (again, about
400pV). In each case, we have
assumed no excessive line loss. A
central location and 20 to 30 feet (about
1dB loss on Channel 13, UHF losses
are, of course, greater; Channel 2, iess)
of good quality cable to each outlet.
Where more gain is needed to drive a
slightly larger system or longer line
lengths, small systems ampilifiers can be
used. These can have gain of perhaps
15dB (Fig. 6).

With the 7.5dB loss of a four-way
splitter, we then have 7.5dB of gain to
allow a long cable run or permit us to
install another two-way splitter or a
splitter outlet, such as the Winegard
LS-2850 at the end of a cable. These
amplifiers can do a remarkable job.
Once in an emergency, | drove the
system for a small mobile home park
with two 400-foot trunk runs from one.
The pictures at the ends of the two lines
were snowy, but quite watchable and
much better than nothing.

Larger home systems can require

trunk lines, miniatures of large
distribution systems. Here we start to
work backwards (Fig. 4). We need
0dBmV (1000uV) at the end of the line
where we have 12dB isolation loss
requiring a +12dBmV signalin front of it.
This determines the overall signal level
of the system; the required level at the
end of the longest line. The other tapoffs
can be set to suitable levels.
Feedthrough or insertion loss is the
series loss presented by each tapoff.
Our longest leg in Fig. 2 has four tapoffs
in the line (and one at the end). Nominal
insertion loss depends upon the tapoff
isolation. Use the maximum figure as
specified by the manufacturer, which is
usually about 0.9dB—0.9 x4 is 3.6dB.
We also have 150 feet of coaxial
cable—about 4dB/100 ft for 6dB of loss,
according to the cable manufacturer’s
data. Now we need at the splitter
3.6+6+12dB or 21.6dBmV signal level.
This is about 12,0001V. Add 3.5dB loss
for the splitter and we have a needed
input to it of 25dBmV or about 18,000 V.

Some of the small system amplifiers
will easily handle this sort of output (up to
250,000V total) and if your input is
sufficient, i.e., +10dB from the antenna
or a preamp, a 15dB amplifier will handle
it. Or you use a higher gain amplifier.

If you need more gain, a preamp may
be in order if the signal level is much
below 0dBmV, or amplifiers with gain in
the 20-30dB region are available (Fig.
7a and 7b). Amplifiers are available
generally with gains from about 15dB,
and an output capability of 50dBmV for
small home systems, to units for large
systems with gains of over 60dB and
output capabilities of over 600dBmV.
Watch those output (and input)
capabilities, different manufacturers
define them differently in terms of
number of channels handled.

In the Fig. 4 system, the signal level
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Fig. 5 Four outlet amplified spiitters. Top,
Winegard's BC-274 and, bottom, Channel
Master's 0024.

into the system was determined by the
level necessary at the farthest outlet,
plus all losses or, in this case, about
25dBmV. Outlets nearer to the antenna
have less attenuation ahead of them and
so the tap-offisolation can be set higher.
(In this example, depending on building
layout, this may not be the best way to do
things. If all outlets are close to a central
small motel or apartment building.

The idea is to minimize both signal
loss and expenditure of time and money;
where the idea is to minimize both signal
loss and expenditure of time and money;
Check alternatives.)

The nexttapoff back does not have its
own insertion loss (.90dB), and the last
40 feet of cable (about 1.6dB) to contend
with. Therefore, it probably can be set for
15.00B isolation. The next tapoff has
another .9dB less insertion loss and 1dB
less cable loss. We'd probably set it at
15.0dB isolation also. The next outlet
(second in the line) has only the losses
at the splitter, 70 feet of cable and the
insertion loss of one previous tapoff
ahead of it, for a total of about 7.5dB
below the system input of 25dBmV or
17.5dBmV. Depending upon which
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Fig. 7a Winegard's Model DA2300
amplifier 26dB gain.

Fig. 6 Channel Master Model 7035A 15dB
gain.

manufacturer’s variable tapoffs we use,
we could set it to 15dB or 17dB
isolation—20dB isolation would drop the
signal to -2.5dBmV (about 750uV),
which probably would be okay too. The
firstoutletin the line has only splitter loss
and the loss of 35 feet of cable,
something less than 4.5dB in total. Here
we could use 20dB of isolation and come
out nicely at about OdBmV.

Check out

When the system is finished, check it
out. Apparently, many installers don't
considering the performance of the
average motel system. The TV picture
should be snow free and reflection free
(reflections can be caused by open
cable grounds—the picture may be
snow free) at each tapoff.

This short presentation covers some
basics. It does not pretend to cover

S
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meter onto take-up reel for neater
delivery. Write for details or call us at
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Fig. 7b Blonder Tongue's Model DA21
amplifier 23dB gain typical.

everything, but | wish | had understood
this much the firsttime I tried to set up an
elaborate home system. | ended up with
the most gosh-awful lot of splitters and
cables you ever saw. It worked, but it
was much more complicated (and
expensive) than necessary.

Your MATV equipment manufacturer
offers training seminars and planning
services. Use them, attend the seminars
and when a new problem arises, consult
their planning service. The cost is
nominal, sometimes free, and the advice
is expert. You will save money. One
other point: A field strength meter can
save you from a good deal of
uncertainty; it is necessary if you do any
amount of antenna work.
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Digital
electronics
part Vi

Shift registers

In this article the author takes
a look at some of the more
common types of registers to
see what they are, how they
work, and what they are used
for.

By Joseph J. Carr, CET

A flip-flop is able to store a single bit of
digital data. When two or more flip-flops
are organized to store multiple bits of
data, they constitute a register. Most
registers are merely specially connected
arrays of flip-flops.

There are several different circuit
configurations that one would call a
“register,” and we classify them
according to the mannerin which datais
input and output to and from the register.
We have, for example,
serial-in-serial-out (SISO),
serial-in-parallel-out (SIPO),
parallel-in-parallel-out (PIPO), and
parallel-in-serial-out (P1SO).

Figure 1 represents both SISO and
SIPO shift registers. The only significant
difference is the parallel output lines,
used on the SIPO register, would be
absent on a SISO.

The SIPO shift register consists of a
cascade chain of Type-D flip-flops that
have their clock lines tied together.

Recall the rules for Type-D flip-flops:
data can be transfered from the D-input
to the Q outputonly when the clock input
is HIGH. The input can change at will,
and the output will remain the same, as
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Fig. 1 Block diagram of a shift register showing both serial and parallel outputs.

long as the clock line is LOW. But if the
clock line goes HIGH, the Q output will
follow the D input. The Q output will
retain the last valid input data present
before the clock dropped LOW again.

This rule can be applied to the
situation shown in figure 2, where we
show the transmission of a single bit of
data, from the left to the right, through a
SISO shift register.

At the occurrence of the first clock
pulse, the input line is HIGH. This pointis
the D-input of flip-flop FF1, so a HIGH,
which is applied to the D input of the
second flip-flop (FF2), remains after the
clock pulse disappears.

When the second clock pulse arrives,
FF2 sees a HIGH on its D-input, and FF1
sees aLOW onits D-input. This situation
causes a LOW at Q1 and a HIGH at Q2.

The third clock pulse sees a LOW
condition on the D-inputs of FF1 and
FF2,and aHIGH atthe input of FF3. The
third clock pulse then, causes Q1 and
Q2 to be LOW and Q3 to be HIGH.

One step at a time

Note that the SISO input remains LOW
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