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TV systems around the world

HDTV: »
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in resolution .




NEW .

LOOK!
8 NEW
DIGITALS

FROM VIZ

They can make your job a lot easier.

NEW ...DUAL INPUT, AUTORANGING 3% DMM

It does the job of two autoranging DMMs
but costs about 30% LESS. Talk about con-
venience. You can measure or monitor volt-
age, current or resistance from two points
in a circuit. Extra bright digital LED display.
Accurate to 0.1% DCV, =1 digit. Auto-zero,
auto-polarity, autoranging. Just push panel
buttons to preprogram the instrument to

perform the function you want. Measure
any value from 1 millivolt to 1000V DC
(750V AC). Measure audio frequencies to
20kHz (up to 10V). From 1 microamp to 2A
DC or AC. High or low power ohms from
1 ohm to 20 MQ. You'll soon find it to be

the most used instrument
you own! WD-753 $384.95.
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NEW ...

NEW ...

DOUBLE SLOT SUPPLYST
POWER SUPPLY

MULTI-COUNTER
A dual input counter with frequency range
from 5 Hz to 125 MHz. For audio, video,
CB and other high-frequency applications.
Four gate times from .01 to 10 sec. Sensi-
tivity 15mV. Accuracy 3 ppm =+ 1count.

DIGITAL POWER LINE MONITOR

Easy-to-read 3 digit LED display has large
bright 0.8-in. digits. Indicates brown-out
condition. !nstantly shows line voltage
fluctuations. Range from O to 500 VAC.
Freq. 50 Hz to 60 Hz. Current limit 8A.
Compact—approximately

Outputs at 5V or 13VDC, precision ad-
justable 1%V, O to 7.5A, current limiting.
Lab quality test logic or mobile equipment.
Read digitailly volts and amps or use as
0 to 99V DC external voltmeters on two

large 3-digit LED

WD-755
$279.95 $89.95 $299.75

NEW SUPPLYST™
40W POWER SUPPLIES

Laboratory quality power sources, each with two built-in
3 digit meters to measure or monitor voltage or current.
Adjustable current limiting. Choice of four supplies:

4x5x3in. wD-121 displays. WP-709

ViZ RELIABILITY
VIZ is a 50 year-old company. Our instruments are
fully warranted, parts and labor, for a year.

All items tested to NBS standards. We offer
service and parts availability for a minimum of
ten years. Over 15 repair depots in U.S.A.
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Single output Single output Dual output
0-20V, 0-2A 0-40V, 0-1A 0-20V, 0-1A. 0-20V, O-1A. 0-20V, 750mA. 5V, 4A.
WP-711 $244.95 WP-712 $256.95 WP-713 $324.95 WP-714 $368.95

Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor nearest you.

M n Z Look to VIZ for value, quality, availability.

Over 70 instruments in the line— PLUS full accessories.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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CUT YOUR
TV-VCR SERVICE
TIME IN HALF...

CHANNEL
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WITH SENCORE’S VA48 VIDEO ANALYZER

You can cut your service time in half. it's a fact. We surveyed 1,500 VA48
owners. The results showed that the average tech cut his service time by
54% using the signal substitution method of troubleshooting.

In a nutshell, signal substitution lets you inject known good signals from
the VA48 into any stage of the TV or VCR. (Normally you start somewhere
in the middle, like the detector of a TV.) If you get a good picture on the
screen, you know everything is working from that point forward. You
then back up, stage by stage, until the problem shows up on the screen
(or speaker).

It's that simple and only the VA48 provides all the signals necessary to
inject from antenna to CRT. This increased productivity is why the VA48
has become the industry servicing standard for TVs, VCRs, and other
video products.

Over 22,000 techs nationwide now use the VA48. It's approved by many
manufacturers. The patented Bar Sweep pattern even appears on Sam'’s
schematics. Isn’t it time you cut your service time in half? Here’s our offer.

MONEY-BACK, 30-DAY GUARANTEE
Use the VA48 for 30 days. If you find that at the end of 30 days
you have not cut your service time in half you can return
your VA48 to Sencore for a full refund.

Order now. Call toll-free 800-843-3338 or send the coupon below.
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O YES, V'd like more information on the VA48. Put me on your mail list.
J YES, 1'd like more information. Please have a phone sales engineer call me.
J YES, I’m ready to order. Contact me immediately

Name

Company __ = -

Address :

City _ == State -

Zip __ _Phone(__ ) - _ _

Best time to call: [] AM [J PM [ Evening Monthly
wie:. SENCORE bk

3200 Sencore Drive, Sioux Falls, SD 57107 (605) 339-0100
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The how-to magazine of electronics...

ELEBTRONIG

December 1981
Volume 1, No. 2 12

The satellite earth earth market...
...an in-depth study

g!,ﬁg,!yllnnie With the prospect of strong competition and deep
; e = price cuts, where are the opportunity areas for the

next few years?

1 4 How to increase service shop productivity
By Carl Babcoke, CET

Shop managers should give top priority to increasing
productivity because of today’s rising business costs.

2 O Some troublesome issues in a deregulated
environment
By Charles D. Ferris

Further development of The former FCC chairman provides an insight

high definition television now into new technologies and government

permits as high of picture regulation.
resolution as 35mm film. See 2 4

story on page 41. (Photo

et TV systems around the world |

By James E. Kluge, Winegard Company

When TV programs are exchanged around the
world, sophisticated equipment and technology
are required.

3 6 Choosing and using the proper soldering
iron
By Ungar, division of Eldon Industries, Inc.
Hand soldering is often one of the most misunder-
stood and neglected operations in electronics.

4 1 HDTV: A breakthrough in resolution |

Sony Corporation has developed a high definition |
video system with video recording, time base
correction and other capabilities. l

A6 SMPTE panel examines HDTV

By Blair Benson
The SMPTE New York Section met Sept. 9 fora
discussion of HDTV by a panel of experts.

48 Servicing digital tuners

By Carl Babcoke, CET

Electronic tuners without moving parts have been in
use for several years, and understanding their basic
operation is the first step in troubleshooting.

2 Electronic Servicing & Technology December 1981
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4 Electronic Scanner
7 Association News
8 Photofacts
11 Calendar of Events
40 Symcure
56 New Products
58 Reader’s Exchange
61 Book Reviews

66 New Literature

December 1981 Electronic Servicing & Technology 3



ELECTRONIC
SCANNER

1986 U.S. semiconductor
shipments to triple 1980 levels

Despite a tumultuous market
history, even greater change is in
store for the U.S. semiconductor
industry during the 1980s, accor-
ding to a Frost & Sullivan study on
semiconductors.

The report projects U.S. com-
pany sh¥pments to worldwide
markets will total $20 billion in
1986, nearly triple the 1980 level.
For this year, U.S. semiconductor
shipments will be $9.8 billion, up
more than $1.2 billion from 1980.

By semiconductor type, in-
tegrated circuits shipped
worldwide by U.S. companies will
total $17.4 billion in 1986, up from
$6.4 billion last year. Shipments of
discretes will increase 50% over
the study timeframe—from $2
billion in 1980 to $3 billion in 1986.

The 217-page report, referring
to the unsettled market environ-
ment says that “many uncertain-
ties could seriously affect the pro-
jected growth and vendor market
share, especially during the second
half of the (1980s) decade.”

For further information, contact
Customer Service, Frost &
Sullivan, Inc., 106 Fulton Street,
New York, NY 10038; (212)
233-1080.

Entertainment
on the house

More and more Americans are
foregoing nights on the town in
preference to entertaining them-
selves and friends in well-equipped
media rooms, or entertainment
centers, according to Tvme Maga-
zine.

“Begotten by the electronics
revolution, the thoroughly modern
media room comprises an eye- and
ear-boggling assemblage of spec-
tacle and sound,” Time says. “For
upwards of $14,000, the home en-
tertainer can furnish his room

with, say, a big-screen Kloss Nova-
beam projection TV, a Sony Beta-
max video recorder, a Panasonic
videotape color camera, an RCA
videodisc player, a Yamaha au-
dionics stereo with electrostatic-
charged speakers, a film library,
videotapes and discs, stereo
records and Atari electronic
games.” Annual stereo and video
sales across the country are run-
ning about $2 billion, TWme said.

Hollywood writer-director Mel-
ville Shavelson says: “A media
room becomes a focal point for the
family. You make your own pop-
corn, make sodas at the fountain,
drinks, barbeque...It's total enter-
tainment.”

A Midwestern home owner in-
vites guests to the media room to
watch an instant videocast of the
other guests out in the garden.
Some parents project Atari games
such as Space Invaders and Missile
Command for their children on a
7-ft. screen.

Time says, “Media roomies...
rattle on endlessly about the ad-
vantages of not getting around
much any more: no need to fight
for a cab, no danger of getting
mugged, no standing in line for
tickets. And, they invariably point
out, once one has paid all those big
bucks for the home Odeon, enter-
tainment is forever after...on the
house.”

Genave announces new
manufacturer’s representative

Genave Inc. has appointed JM
Associates as manufacturer’s
representative, according to
Claude L. Henderson, president.
JM Associates will represent the
company’s land mobile com-
munications equipment in north-
ern Nevada and northern Califor-
nia.

JM Associates, headed by Joan
Moeller, is located at 560 Oxford
Ave., Palo Alto, CA.

Engineering short courses
offered in February

The Continuing Engineering
Education Department of George
Washington University is offering
a series of courses for February
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1982 in Washington, DC; Orlando,
FL; Chicago, IL; London,
England; Berlin, Germany; and
Mexico City, Mexico.

The courses include electro-
optics, fiber-optics and lasers for
non-electrical engineers; design
and prediction of sonar systems;
integrated circuit engineering
with emphasis on VLSI and
VHSIC; sonar signal processing;
public and private packet switched
networks; fiber and integrated op-
tics; electromagnetic pulse; the in-
tegration of microcomputer and
robotic technology; and syn-
chronization in spread spectrum
systems.

For further information, please
contact the Director of Continuing
Engineering Education, George
Washington University, Washing-
ton, DC 20052 or call toll-free (800)
424-9733.

SRI launches study
of new technologies

The world semiconductor
market will reach $74 billion by
1990, a 23% per year growth rate
during each of the next nine years,
according to Dr. Julius Muray, a
staff scientist at SREI Interna-
tional’s Engineering Sciences
Laboratory.

“On the other hand, it has
become exceedingly clear,” Muray
said, “that the future directions
and growth of this industry will be
driven by technological innova-
tions. Research and development
activities are operating at an un-
precedented level where an in-
creasingly higher degree of
sophistication will be required to
predict which innovations will
have a major impact on the in-
dustry, and what effect these in-
novations will have on manufac-
turers, users, and suppliers.”

With this background, Muray’s
group is launching an in-depth pro-
gram to study the entire
microelectronics industry —the
technology, devices and trends.
The program will focus on the
critical issues created by changing
technology and predict how these
changes will affect semiconductor
manufacturers and their
customers.
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“Intense competition will mean
even greater choice for users,”
Muray said. Creative approaches
by competing manufacturers will
force product planners and
designers to monitor emerging
product developments—simply to
maintain pace with the market.”

Muray’s program is intended to
guide the microelectronics ex-
ecutive through “the maze of
technological changes that will
soon affect every aspect of the
growth and evolution of the in-
dustry.”

Further information concerning
client participation in the program
(Microelectronics Technology,
Devices and Trends) can be ob-
tained by cofitacting Dr. Julius
Muray, SRI International, 333
Ravenswood Ave., Menlo Park,
CA, (415) 859-2465.

Strategic updates
satellite report

Strategic Inc. has released up-
dated forecasts and information in
its report, “Small Satellite Earth
Stations: U.S. Market Oppor-
tunities, 1981-1989” (No. 309). The
study contains current data and
projections regarding direct
broadcast to homes by satellite.

Marsha F. Adams, director of
audio-video services, reported that
the projections by Strategic “are
conservative, compared to
manufacturers’ claims.” Restricted
to the U.S. non-military market
segment, Strategic predicts that
the total small satellite com-
munications earth station market
will grow at an average annual
rate of more than 48% (in units)
through the decade of the ’'80s.
Declining prices, especially in the
DBS segment, will limit the annual
revenue growth (in constant 1980
dollars) to about 18%. Total equip-
ment sales (receivers, antennas,
transmitters and amplifiers) will
be in excess of $1 billion over the
1981-1989 period.

The April 1981 FCC ruling that
tentatively permits direct-to-home
broadcasting represents a signifi-
cant milestone in the development
of the small earth station market.

“However, there are still hurdles
to overcome,” according to Mrs.

Adams. “Protests by cable televi-
sion companies, government red
tape, lack of programming, com-
petition by other video media for
the viewers' time, and delays of
K-band satellite transmission until
the mid-1980s,” are all obstacles to
be overcome. Strategic predicts
sales of 160,000 antennas in 1989,
assuming that DBS does not
become a viable service until

1985-1986. Sales are then ex-
pected to increase tenfold each
year in the early 1990s, as the DBS
services increase.

The report includes a com-
pany/product matrix of more than
85 firms involved in the manufac-
ture of small earth station equip-
ment for the U.S. market.

The 120-page report is now
available for $1500 from Strategic

December 1981
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Inc., 4320 Stevens Creek Blvd,,
Suite 215, San Jose, CA 95129,
(408) 243-8121. For additional in-
formation, contact Mrs. Marsha F.
Adams, Director, Audio/Video
Services.

NEC America
forms new subsidiary

NEC Home Electronics (U.S.A))
Inc. has been formed .as a wholly-
owned subsidiary of NEC America
Inc., effective October 1, 1981.
The new subsidiary is structured
on the basis of the former Con-
sumer Products Divisions of NEC
America.

At the board of directors
meeting on Oct. 1, 1981, Masahiro
Tsukimoto (formerly general
manager, Consumer Products
Division) was elected presi-
dent and Akira Sugiyama (former-
ly assistant general manager) was
elected secretary/treasurer of the
corporation.

NEC’s entry into and commit-
ment to the growing personal com-
puter market in the United States
was a factor in the decision to
restructure the organization. The
new corporation will continue to
sell a broad line of equipment, in-
cluding video products and display
monitors, as well as personal com-
puters.

NEC America Inc. is a wholly-
owned subsidiary of Nippon Elec-
tric Company Ltd.

NEPCON West '82 seeks
expanded exhibit space

For the third consecutive year,
NEPCON West, scheduled Feb.
23-25, 1982 at the Anaheim Con-
vention Center, has sold all
available booth space during its
initial reservation period.

A waiting list of manufacturers
wishing to exhibit has been
established, according to the
organizer, the Cahners Exposition
Group (CEG).

“If the response for booth space
remains at its current level,” said
Aaron Kozlov, general manager of
CEG’s Chicago divisipn, “we will
arrange for additional display
space in the Convention Center.

“Booth reservation requests
should be sent to our Chicago of-
fice,” Kozlov indicated. “All ex-

hibitors who have been unable to
obtain booth space during the ini-
tial reservation period will be con-
tacted with updated information.”

Nearly 40,000 engineers, pro-
totype designers, testing person-
nel, support specialists and QC/QA
managers attended in 1981 and ex-
hibitors report they are expecting
alarger audience in 1982.,

“With its unique focus on
packaging, production and testing
disciplines, NEPCON is the elec-
tronic industry’s only exposition
that presents a total overview of
the necessary interrelationships
between circuit packaging/design,
production and testing required to
bring electronic products to the
end-user in a cost-efficient man-
ner,” said Kozlov.

NEPCON West 82 is co-
sponsored by Electronic Packaging
and Production magazine,
Semiconductor International
magazine, the International Elec-
tronics Packaging Society, the
California Circuits Association,
the Arizona Printed Circuits
Association and the Photo
Chemical Machining Institute.

Additional details on par-
ticipating in NEPCON West ’82
may be obtained from Cahners Ex-
position Group, 222 West Adams
St., Chicago, IL 60606, (312)
263-4866 or telex 256148.

MCE to supply
semi-custom CMOS devices

Micro-Circuit FElectronics
(MCE), the western affiliate of
Micro-Circuit Engineering, has an-
nounced that it has signed a
license agreement to market a
family of semi-custom CMOS
devices developed by Master Logic
Corporation.

The CMOS devices will be avail-
able through all MCE affiliates, at
Nuremberg and Munich, West Ger-
many, in addition to Sunnyvale,
CA, and West Palm Beach, FL.

Under the agreement, MCE will
manufacture and market seven
metal-gate CMOS arrays as part of
its semi-custom UNIRAY (univer-
sal array) product line. These
devices handle a wide range of
complex digital functions and
some simple linear functions.

“This license underscores our
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commitment to offer the broadest
line of semi-custom arrays in the
industry,” said Andy Procassini,
president of MCE’s western
U.S. affiliate. With the addi-
tion of the CMOS family, MCE
now numbers 42 semi-custom
devices in its UNIRAY line. In-
cluded are analog, digital and com-
bined analog/digital functions-as
well as bipolar and CMOS
technologies.

Lafayette parts available
from Terryville Electronics

The parts department of
Lafayette Radio Electronics of
Syosset, NY, has been purchased
by Terryville Electronics Inc. The
new address for obtaining
Lafayette parts is 693 Old Town
Road, Terryville, NY 11776, (516)
473-0192.

Heath provides
self-study programs

“Self-study used to be the step-
child of the technical training in-
dustry —but not any longer,” said
Douglas Bonham, director, Educa-
tional Products, Heathkit/Zenith
Educational Systems Division of
the Heath Company. More com-
panies are turning away from the
classroom approach to use self-
paced individual learning pro-
grams for reasons of cost, time
and employee motivation.

The cost of air travel, meeting
facility rental and related ex-
penses is so great that many work-
shops and seminars are no longer
cost-effective, says Bonham.
Seminars can cost up to $2000 per
employee. Heathkit/Zenith’s self-
study programs can train 10, 20 or
more employees for that price.
Companies can use one of more
than 30 technical training courses
offered by Heathkit/Zenith for less
than $100 each. The courses in-
clude textbooks, flip charts, audio-
cassettes and other materials.

“In addition, many employees
who continue their education are
highly motivated and prefer to
learn by doing rather than sit in a
traditional classroom environ-
ment,” Bonham said.
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ASSOCIATION
NEWS

EIA comments on
VCR court decision

Speaking on behalf of the Elec-
tronic Industries Association’s
Consumer Electronics Group, Jack
Wayman, senior vice president,
stated, “The decision of the
ninth circuit court of appeals
regarding prohibition of the use of
the videocassette recorder to tape
programming 8ff the air for home
use is unfortunate and disturbing
for a number of reasons.

“It is our-belief that the decision
violates the public interest by pro-
hibiting the American consumer
from utilizing and enjoying a prod-
uct which significantly improves
the quality of their lives.

“We also believe that the intent
of Congress was clearly stated in
1971 when it permitted private
persons to record sound-only off
the air for home use.

“The videocassette recorder is
one of the most popular and the
fastest growing products sold in
the consumer market. There are
currently more than 3 million in
use. It has numerous uses, such as
time shifting of broadcast pro-
grams that the viewer otherwise
might have missed. This type of
time shift recording thus increases
the audience available to broad-
casters who pay royalties to the
owners of the copyrighted
material. The popularity of the
VCR also results from its use for
the production of home movies and
for the showing of prerecorded
video tape on which royalties have
already been paid.

“The issue in question has been
in the courts for a number of years
and we expect that this decision
will not conclude the matter. We
fully support any requests for
rehearing in the ninth circuit
court, en banc, and finally at the
Supreme Court level if necessary,
in order to see this decision re-

”
versed. ESQI .

Well in hand.

Keithley handheld DMMs keep you right on top of your field
service applications. They're rugged, offer complete capabilities,
are easy to use and won't break your budget.

10A capability, 5 functions and overload protection are
standard on all Keithley handhelds. All feature a 0.6” display
which is easy to read even in direct sunlight. Large, rotary
selector switches operate easily in either hand. The color-coded
front panel is logical, legible and handsome.

The 130 is a tough, hard-working meter which will spoil you
on analogs forever. It offers +0.5% DCV accuracy, 5 full
functions and 10MQ input impedance. The 131 expands 130
capabilities with +0.25% DCV accuracy and enhanced
bandwidth on the top ACV ranges.

The 128 is ideal for rapid troubleshooting. It features
} a 5 function beeper, an over/under arrow display and a
special diode test range.

The 4Y2-digit 135 offers bench meter sophistication in a
handheld format. It has 3 to 4 times better accuracy and 10
times better resolution than ordinary hand helds.

The are all unbeatable values:

Model 130—%124.00 Model 131—%139.00
Model 128—%139.00 Model 135—%235.00

A full line of accessories expands these values even further.
For quality, common sense capabilities, durability, ease and
affordability call your Keithley distributor and get your hands
on a Keithley handheld DMM. No matter what your field
service situation, you'll have it well in hand.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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ll;(l)(t)so:)lf smart compalﬁ? have high
pressure control programs.
What about yours?

Uncontrolled high blood pressure is a national

health problem. About 26 million workdays and
ITT billons of dollars are lost each year because of it.
AT&T But high blood pressure can be easily detected and
controlled. Proper treatment. every day. can prevent
massacruserts mutuaL K4 heart failure, kidney disease. stroke and premature
LIFE INSURANCE COMPANY k‘ deathcausedbyhlgthOOdpreSSUI'e.
SR AN S Many companies, large and small. have successful

on-the-job high blood pressure programs for their

6) 0“0 0’7§0ﬂ cjl employees and management. Look into it. You can save

K time and money. And protect your employees’ health.
To find out the whole story write:

- . Bethesda. MD 20205

High blood pressure. Treat it and live.

dlamingdale's el e

Ms. Judie LaRosa
U S Department of Health and Human Service

Burlington

Worksetting Program Coordinator
National High Blood Pressure Education Program
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READER SERVICE INFORMATION CARD 1
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CALENDAR
OF EVENTS

January

7-10

Winter CES, Las Vegas Conven-
tion Center, Las Vegas, NV. Con-
tact Consumer Electronics Shows,
Two Illinois Center, Suite 1607,
233 North Michigan Avenue,
Chicago, IL 60601 (312) 861-1040.

26-28

Spacecraft Electronic Con-
ference, Hyatt Hotel, Los
Angeles, CA. Contact Frank Mit-
chell, director, Requirements
Committee, EIA Government
Division, 2001 Eye St., N.W,,
Washington, DC 20006, (202)
457-4944.

February

2-4

Southcon '82, Orlando, FL, at
the Sheraton/Hyatt. For more in-
formation call (800) 421-6816.

23-25

NEPCON WEST, Anaheim
Convention Center, Anaheim, CA.
For more information, contact
Cahners Exposition Group, 222 W.
Adams St., Chicago, IL 60606,
(312) 263-4866.

March

19-21

Computer Fair, Civic Audi-
torium, Brooks Hall, San Fran-
cisco, CA. For more information
call (415) 851-7075.

23-25
Southeon/82 Show and Conven-

tion, Sheraton Twin Towers Hotel,
Orlando Hyatt Hotel and Holiday
Inn International Drive, Orlando,
FL. Call (800) 421-6816 for more
information.

29-May 1

1982 Electronic Distribution
Show and Conference, New
Orleans Hilton, New Orleans, LA.
Contact David L. Fisher, Elec-
tronic Industry Show Corp., 222 S.
Riverside Plaza, Suite 1606,
Chicago, IL 60606, (312) 648-1140.

April

23-25

Hamvention ’82, Dayton Hara
Arena, Dayton, OH. For more in-
formation call (513) 277-5314.

29-May 1

Electronic Distribution Show,
New Orleans Hilton, New Orleans,
LA. For more information call
(312) 648-1140.

May

10-12

The 32nd Electronic Com-
ponents Conference, Sheraton
Harbor Island Hotel, San Diego,
CA. Contact program chairperson
D. J. Bendz, IBM Corp., Dept
649/014-4, 1701 North St., En-
dicott, NY 13760.

18-20

Northcon/82 Show and Conven-
tion, Seattle Center Coliseum,
Seattle, WA. Call (800) 421-6816
for more information.

25-27

Electro '82, Hynes Auditorium,
Boston, MA. For more informa-
tion, call (800) 421-6816.

June

6-9
Summer CES ’82, McCormick

December 1981

Place, Chicago, IL. Contact Con-
sumer Electronics Shows, Two II-
linois Center, Suite 1607, 233
North Michigan Avenue, Chicago,
IL 60601, (312) 861-1040.

7-10

National Computer Conference
'82, Astro Arena, Houston, TX.
For more information call (703)
558-3600.

August

2-7

Joint convention of NESDA,
ISCET, The Texas Electronics
Association, the Louisiana Elec-
tronic Service Dealers Associa-
tion, and Television Service
Association of Arkansas. At the
Hilton in New Orleans, LA. Con-
tact The National Electronic Ser-
vice Dealers Association, 2708
West Berry St., Ft. Worth, TX
76109, (817) 921-9061.

September

14-16
Wescon 82, Anaheim Conven-
tion Center, Anaheim, CA. For

more information call (800)
421-6816.

October
11-13

EIA Fall Conference, Century
Plaza Hotel, Los Angeles, CA. For
more information contact the
Electronic Industries Association,
2001 Eye Street N.E., Washing-
ton, D.C. 20006.

November

30-December 1-2
Midcon, Dallas Convention

Center, Dallas, TX. For more in-
formation, call (800) 421-6816.

EST .

Electronic Servicing & Technology

1"




...an in-depth

In the mid-1970s, there were
fears in some quarters that a
profitable market for satellite
transmission would never develop
domestically, and that the pros-
pect of unused transponder capaci-
ty would overhang the entire |
telecommunications transmission
market. The opposite has happen-
ed. When RCA'’s third satellite was
lost in space in lage 1979, there
was near panic on the part of some
potential satellite users—demand
for satellite channels had already
outstripped supply. And the
growth in satellite usage was com-
ing not only from the telecom-
munications industry, but also—in
fact, most strongly —from the pay
TV, cable TV and newswire com-
panies.

Now that the first Satellite
Business Systems bird has paying
customers, while Comsat pushes
rapidly ahead with its Direct
Broadcast Satellite (DBS) plans,
the satellite earth station market
is booming. But with the pros-
pect of strong competition and
deep price cuts in some sectors of |
the market, where are the oppor-
tunity areas for the next few
years? International Resource
Development Inc. has completed
an in-depth research report
Photo courtesy of Microdyne. analyzing each sector of the
satellite earth station market and
forecasting the probable growth of
the market over the next 10 years.

The report (#174) costs $985.00,
and an abbreviated table of con-
tents follows:

m_
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THE SATELLITE

EARTH STATION

MARKET...

study and analysis

1.) Executive Summary;

2.) The Future Market for
Earth Stations;

3.) Projected Earth Station
Markets Through 1991;

4.) An Overview of Satellite
Systems;

5.) Earth Station User
Requirements;

6.) The Technology of Earth
Stations;

7.) How Real Is DBS?;

8.) Satellite Teleconferencing
Services;

9.) Supplier Industry
Structure; and

10.) Leading Equipment

Suppliers.
Section 2 reviews the
technological and political
framework in which satellite

transmission has developed and
analyzes the way in which
satellites compete with other
forms of medium-distance and
long-haul telecommunications. A
detailed analysis, segment by seg-
ment, of a dozen different
segments of the satellite earth sta-
tion market is presented in Section
3, which includes a discussion of
the requirements of the cable TV
market, the newswire, govern-
ment, marine, hotel/motel, time-
sharing and other segments. Cur-
rent shipment levels and the value
of shipments are identified in each
case, and projections are provided
through 1991 for each of the
segments.

In Sectton 4 the current and

planned future commercial
satellites in the United States are
identified and discussed, and. a
brief overview is provided of
overseas countries and their use of
Intelsat and domestic satellites for
domestic traffic.

Section 5 discusses the different
needs of different categories of
satellite earth station users and
reviews the probable trend toward
higher frequency satellite
transmission and what this will
mean to earth station users.

The technology of satellite earth
stations is covered briefly in Sec-
tton 6, which describes the con-
figurations of different types of
earth stations and explains the
operation of the receiving and
transmitting circuitry.

Direct Broadcast Satellites,
which carry TV signals direct to a
home earth station antenna, are
reviewed in Section ?. Viewed until
recently as unlikely because of
political (overseas and United
States) and technological con-
straints, DBS is rapidly emerging
as a probable entrant to the U.S.
video scene in 1985 or 1986.
Fueled by Comsat’s ample cash
and credit, the most ambitious of
the DBS plans seems to be on the
way toward implementation, and
others are close behind. The im-
plications of this are considered,
and projections are provided of the
probable earth station market
potential for DBS.

Section 8 reviews current ac-
tivities in the market for

teleconferencing services and the
role played by transport-
able earth stations in that
business.

Section 9 analyzes the present
supplier industry structure in the
earth station market and includes
estimates of the market shares of
each of the leading suppliers of
earth stations.

A discussion of the presently
possible future market positioning
and strategies of the principal
earth station vendors is provided
in Sectton 10, which includes an ex-
haustive list of suppliers of earth
stations and components, identify-
ing the nature of the earth station
involvement of each.

The team which produced this
study has been involved in several
earlier analyses of the satellite
communications market, both for
custom studies for suppliers in this
marketplace and for previous IRD
multiclient research reports.

International Resource Develop-
ment Inc. (IRD) is an independent
consulting firm specializing in the
measurement and analysis of
technological and financial-
services markets. IRD reports
have been purchased by several
thousand government and com-
mercial organizations for every
major country in the world.

For more information, contact
International Resource Develop-
ment Inc., 30 High St., Norwalk,
CT 06851; (203) 866-6914.

EsT.
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How to increase service
. shop productivity

By Carl Babcoke, CET

No standards exist for productivity in shops that service elec-
tronic products. The number of completed repairs varies wide-
ly according to the type of device, the age and condition, the
shop’s equipment and the ability of the technicians. Helpful
suggestions are given here for measuring and improving this
productivity.

This picture of an equipment rack constructed fong ago is one example of an efficient permanent grouping of specialized equip-
ment (alignment gear, in this case) in a table or rack that is mounted on wheels so it can be moved to the repair area when need-
ed. Other ideas include movable tables for the customer products, which are moved near the repair area when needed.

Repairing television or other electronic products in a haphazard clutter of other machines, basic test equipment, and a few hand
tools is typical of operation in smaller shops that repair many different makes, models and types. Time-saving changes for
higher production should include permanent work positions with adequate tools (not shared or moved to other positions) and
test equipment that is mounted separately from the machines being repaired.
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“No, | don't go along with
the idea that no work means zero defects!”

Owners and managers of electronic servicing
shops should give top priority to increasing the pro-
ductivity of the business if it is to exist and prosper
in today’s difficult financial climate. Business ex-
penses are rising rapidly, but inflation pressures are
hurting customers also. Therefore, customers have
reasons for opposing increases of service-shop
prices. Shop managers are caught between these
pressures, so any significant decrease of business
costs will help the financial standing without trig-
gering customer resentments or bringing infla-
tionary price increases.
However, increasing the productivity of skilled
technicians only is not the total answer. The project
must involve each person in the business.
The complete solution should include these steps:
¢ Calculate both the total shop productivity and
each technician’s productivity;
¢ Ask all employees for suggestions about improv-
ing productivity;

e Make all possible changes that offer the most im-
provement;

o Calculate the new productivities; and

e If the productivity has improved, compliment and
reward employees in proportion to the improve-
ment.

Calculating productivity

Many methods have been used to calculate the
productivity of technicians. The least accurate is
where any excess-of-labor charges to customers,
above wages paid to the technician, represent gross
profit. Another virtually useless plan is to make cer-
tain the technician is busy during every working
hour.

A more accurate method is based on the theory
(proved to be approximately correct in actual cases)

that each technician should bring in 2Y% times his
wages. If a technician is paid $200 per week but
brings in about $300 per week, his productivity
could be rated at 60% (2! times $200 equals $500,
and $300 is 60% of $500). However, this 2¥2 ratio is
not an absolute law.

Perhaps the best method is to compare the labor
income with the hours worked vs. the shop’s hourly
rate. For example, a technician worked 43 hours one
week, bringing in $548.25 in labor charges. But the
shop rate was $25 per hour, which should have
brought in $1075. Dividing $548.25 by $1075 yields a
productivity of only 51%. These figures can help set
each technician’s wages.

Of course, if a technician is required to talk on the
phone or at the counter to customers, order parts,
repair trade-in merchandise, sweep the floor, or
other necessary but unproductive work, some allow-
ances should be made to account for the apparent
shortage of labor income.

After a method of measuring productivity is
established, the same method should be used later to
determine any gain or loss.

Ask for suggestions

Employees can produce an amazing number of
useful ideas for eliminating wasted time and improv-
ing efficiency. No manager can afford to ignore this
valuable source, so all suggestions should be con-
sidered carefully. Some will have apparent value
and require little labor money to implement. For ex-
ample, moving the service-data files nearer the
technician’s work area does not need much discus-
sion. On the other hand, the purchase of a 2-wheeler
(that can move large televisions up and down stairs
and requires only one man to operate) needs a
numerical assessment of how many times per month
it would be needed and the cost vs. the time saved.

“Temper, temper!”
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Productivity

“Haskins, | was thinking about giving you a raise,
but then | started thinking about your production!”

If technicians have been taking many service-call
orders over the phone and a suggestion is made to
have a person without technical knowledge take the
calls, the manager or one of the trained technicians
must make up a list of questions to ask. This is very
important, particularly with warranty calls that
might be disallowed by the factory if they do not
meet the factory terms.

Make all changes

Physical changes should be made first before any
incentives. The value of some suggestions depends
on the volume of machines in the shop. For example,
if only three or four receivers or chassis are stored
before or after repair, no special method is needed.
However, if the number of stored machines exceeds
12, an identification system for the shelves is man-
datory. Perhaps each space can be assigned a
number, and the same number written on the ser-
vice order. When a customer calls about the
machine, the space number can be obtained easily
from the in-shop service-order file.

Arrangements of benches and test equipment also
depend on the volume of repairs and the diversity of
machines repaired. A large shop with more than
four full-time shop technicians should be specialized.
For example, two work areas might include space
and test equipment appropriate for color TV servic-
ing, one area for radios and stereo units and a
separate bench or area for repairs of machines that
have important mechanical functions (tape
recorders, videodisc players and record changers).

In fact, the use of conventional benches is declin-
ing rapidly. A single long bench with drawers in
front and shelves above and behind the bench top is
almost obsolete, except for small shops whose diver-
sity of repairs prevents any specialization.
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Many variations of the lazy-susan revolving bench
have been proposed. A revolving setup for servicing
color TVs might have a built-in CRT test jig plus
another area for table models. The test equipment
could revolve to be accessible to either test area.
Minor niceties include signals from an MATV anten-
na system, many ac outlets, a variable-voltage line-
power transformer for high or low power operation,
and bright lighting that is shaded from the test-jig
CRT screen.

Other minor conveniences include a trim around
the bench top that prevents tools and loose screws
from falling to the floor and a narrow shelf under
the bench top where tools and small components can
be placed temporarily out of the way.

Each bench or work area should have a complete
set of tools so it is not necessary to move them from
one bench to another, and a small area on the bench
top should be reserved for service data.

Another time and back-muscle saver is a selection
of small tables on wheels. Some shops place mer-
chandise on such a table immediately at the front
counter or the back door where the trucks unload.
The machine remains on the same table until it
leaves the shop.

Many successful shop managers recommend a
separate parts storeroom, one with walls or fencing
around it and a door with a lock. Although pilferage
by employees might not be a problem, the secure
parts room is a silent witness to all employees that
parts are valuable and must be accounted for. If
parts are kept at the work stations there is a tenden-
cy for technicians to forget small components, such
as resistors and capacitors, when the service order
is completed.

Seldom can one shop’s layout be used without
modification by another. But these suggestions can
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“We have a great system
of communicating around here!”



inspire ways of improving your own shop area.

Improving employee attitudes

During and after physical improvements to the
shop, remodeling should be performed on any
employee attitudes that are not compatible with the
winning combination of cooperation, helpfulness,
and the desire to furnish efficient, rapid and de-
pendable repairs for the customer’s equipment.

Brute force or intimidation is no more effective
with employees than it is with customers. Wise
managers learn rapidly that consideration for the
feelings of technicians usually results in increased
production. Many technicians have no special love
for their jobs, but a high percentage are fascinated
by working with electronics. They like money, but
the mystery of troubleshooting and the satisfaction
of a repair made quickly and completely is the extra
payment. Those technicians will respond when the
manager asks for help in improving the shop and in
repairing more items of merchandise per day.

Attempting to force a technician to work faster
under constant pressures of specific and inflexible
rules, however, can be self defeating if it bring ner-
vousness or excessive strain. It is better to remove
hindrances and offer inspiration instead.

Which incentive is
more likely to moti-
vate your employee or
co-worker to give you
the extra eftort needed
to make your business
successful?

Specialize

Specialization can have many different forms. If a
service shop has two or more bench technicians, the
men can specialize according to products (color
receivers or audio and stereo) or according to
brands (RCA and GE vs. Magnavox and Zenith). It
is difficult for any technician to have complete com-
petence for all repairs on all makes and models, so in
larger shops, specialization is imperative.

Also, specialization should divide some steps of
repairs between beginners or apprentices and ex-
perienced technicians. Skilled techs should not be re-
quired to routinely test tubes, clean and dust chassis
or cabinets, carry in portable televisions, move prod-
ucts to the finished bench and other similar tasks.

Recalculate productivity

After all these changes and improvements, the
productivity of individual technicians and the overall
shop productivity must be recalculated and com-
pared with the previous percentages. There should
be a definite improvement. Part of the increased
production probably came from the changes made.
But another substantial increase came from paying
attention to your employees.

A true story illustrates this last point. During
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Is this TV technician working hard or hardly working? Lack of
production can be caused by poor attitudes, lack of proper
electronic knowledge, or working under inefficient condi-
tions. A wise shop manager will discover and remedy
anything causing poor production.

Productivity

World War II, several production engineers studied
the operation and daily output of one moving pro-
duction line in a war plant. They decided the noise
level was excessive and distracting, so partitions
were erected and traffic diverted around the area.
Production increased significantly. The production
engineers were jubilant, and decided to improve the
output more by installing brighter, shadow-free
lighting. Again production increased. Several other
changes also brought larger production. Finally, all
the improvements were finished, but the engineers
continued to check the number of units finished by
the line and the quality of the products relative to
the defects and rework. Important company and
Signal Corps people came to examine the results of
the improved working conditions. The production
rate continued to rise. Over the next few weeks, at-
tention to the production line and its workers de-
clined to zero, significantly matched by a declining
production rate.

The moral of this example is that benevolent at-
tention must be continued if the improved benefits
are to continue. Therefore, the service-shop
manager should have staff meetings at regular in-
tervals to inform all employees of the problems or
victories. Also, private conversations should be held
with individual employees. Follow this general rule:
compliment in public, and reprimand in private.
These activities will promote better understanding
and cooperative teamwork.

Technical ability

There is no satisfactory substitute for technical
competence. A diagnostic assignment that cannot
be finished is far less profitable than not accepting
the item for repair. Of course, if you are in a densely
populated area, perhaps the product can be taken to
a factory-service shop or to a friendly competitor
who will repair it for a price. In comparison, manual
labor (such as laying a brick wall or plowing a field)
might be performed fast or slow, but there is little
doubt that it wrll be finished. A diagnosis might
never be finished if the technician is inadequate.

Electronic science and discoveries never stop; new
circuits and products are added cohstantly. Techni-
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cians cannot reach perfection, for the standards of
competence continue to rise rapidly. Therefore, all
technicians should add to their store of knowledge
by attending seminars and reading books and maga-
zines. This should not be a burden for technicians
who are vitally interested in electronics—the best
techs want more than money and security.

A skilled service-shop manager must learn to
judge competency in technicians. If the manager
knows electronics, it is not difficult to probe the
technician’s limits. A non-technical manager must
rely on apparent competency plus records of call-
backs and complaints.

Finally, establish wages according to productivity.
Of course, there can be other important considera-
tions. A bench technician who ends up with most of
the tough jobs would not be expected to compete
with another who does routine work.

Check productivity regularly

Technician productivity should be calculated
monthly, with a review each year. Productivity
ratings of all technicians should be displayed openly
at all staff meetings. The manager should inspire
the .techs to greater productivity, but he should
never say anything derogatory about a low-rated
tech or compare his record against another tech
with a higher percentage. Let the figures speak for
themselves in open meetings.

This low-key competition can produce these
benefits:

* Most technicians will try to improve their record;

e If wages are based (at least partially) on produc-
tivity, each tech will know when his wage rate is
fair;

e After they realize that higher wages can come
only from higher profits, most employees will not
be sheepish about explaining price rises to
customers. Customer confidence is destroyed
when a technician gives customers the impression
that higher repair prices are being charged
merely because the boss is greedy;

e All employees will be more inclined to improve
efficiency by making sure parts are reordered
and keeping test equipment in good working con-
dition; and

e Clutter in service vans and shop benches will be
minimized to improve efficiency by preventing
wasted time.

Comments

High productivity alone will not make a business
successful. If a loss is taken on each repair, in-
creased productivity will not help. Pricing that is
fair to customer and service shop alike must be in-
stituted, and a sufficient volume of repairs must be
maintained.

Remember that a technician’s time 1s a perishable
commodity. If it is wasted, the time is gone forever.
Each technician must be kept busy with profitable
work.

Finally, no condition or situation can be managed
properly unless it can be measured. This applies to
productivity as well as to electronic problems. Learn
to measure productivity in order to control it.
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Everybody faces separation

It may take different forms: divorce, moving, going
away to school, aging, the death of someone close
Separation is a lonely feeling, but you're not alone

in feeling that way. It's one of the things we all have in
common. And that common feeling can provide a basis
for getting together. Talking. Listening. Dealing with
sepaiation as a part of life, not as the end of it.
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By Charles D. Ferris

At a recent meeting of the Society of Motion Pic-
ture and Television Engineers, noted filmmaker
Francis Ford Coppola appeared on a panel along
with a number of technically oriented broadcast in-
dustry executives. He spoke of films “to be mixed
like music instead of edited” and studios that would
“pump pictures and sound around like hot and cold
running water.” Why would Coppola take time from
a busy schedule to appear at technical group
meetings?

He appeared to encourage the design and develop-
ment of distribution systems that allow the viewer
to receive the full power of the electronic
cinematographer’s art. Coppola's appearance was
significant, I think, because it is one of the more
overt signs that technology is creating new
pressures on familiar relationships.

Coppola’s concern that technology might not ad-
vance sufficiently to allow him to fully exploit his
theories in video is one example of these pressures.
Another comes from the advent of satellite-
delivered programming because it is putting in-
creasing pressure on network-affiliate relations.
Networks, after all, are bi-directional brokers that
capture economies for the other party on either side.
They allow programmers to develop products for
sale to hundreds of outlets; however, they deliver
programming to those same outlets in a highly cost-
effective manner. With the proliferation of high
quality programming and its relatively inexpensive
availability by satellite, there will be an increasing
incentive for affiliates to be more selective in the
programming they elect to broadcast in the future. I
believe competition for viewers will require a more
focused set of programming judgments on the part
of local broadcasters.

However, the re-definition of these relationships
is only one effect of the steady development of new
technological options. Perhaps the single most im-
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portant effect of the widespread implementation of
new technology, particularly computer-based equip-
ment, is the new possibilities it creates. The benefits
of these possibilities are well known and are being
readily accepted by industry, customers and govern-
ment. From my own communications policy making
perspective, I can say that the many deregulatory
initiatives of the past few years were premised on
the successful exploitation of these possibilities.

Regulation/deregulation

In theory, federal regulation is designed to protect
consumers when the market itself cannot. On its
face, this is a simple concept. Commentators, par-
ticularly those trained in economic analysis, have
argued that the simplicity is deceptive. What these
experts have shown rather clearly is that regulation
itself imposes some costs upon consumers and that
these costs must be measured against the costs con-
sumers will pay in a deficient market which is
unregulated.

What a deregulatory policy emphasizes is that the
entrepreneurs —large or small—striving to achieve
the benefits of these possibilities are changing the
structure of the markets in which they operate. Not
only are they breaking down market classifications
that only a short time ago seemed immutable, but
the internal character of each of the markets is
changing as well.

A few examples will illustrate this point. The cur-
rent interest in viewdata and teletext services raises
many issues that can be analyzed within one general
model. Shall new services, combining some
elements of TV entertainment, some of newspaper
publishing and some of data base services, be
treated as one or the other service, or as something
entirely new? This is a question not yet answered by
the legal system in communications. My own view is
that new services can only meet the public need they
were designed for if policymakers rethink the ap-



plicability of, or need for, the regulatory premise
each time a new service is introduced. Only in
this way can a service and its market be assessed on
its own terms rather than as an amalgam of ill-
fitting regulatory garments from another era.

Even within particular markets, the nature of the
business is changing. High capacity cable systems,
videocassette and videodisc players, MDS, STV and
DBS hopefuls are all attempting to deliver video
programming to consumers. In this case, is televi-
sion the right market anymore? I believe that it still
is, because the viewing public does not have the
same access to these technologies as it does to over-
the-air television. Nevertheless, it is quite clear that
the day is coming when an individual viewer’s pro-
gram consumption will depend on his or her choices
made from hundreds of available channels. The only
question is when will time arrive?

Because the nature of markets in which these new
services will be offered is still so uncertain, it is dif-

To vmpose a system of
rules and restrictions
before one can tell
whether competition will
take root 1s to guarantee
that its progress
wll be deflected.

ficult to support the need for regulation in them.
With an increasingly plentiful supply of both pro-
grams and distribution media to deliver those pro-
grams, the chances for a competitive market look
good. As with the common carrier industry, it is also
appropriate that the new entrants, without signifi-
cant market power to protect themselves from suf-
fering the consequences of poor performance,
should be deregulated first.

The present deregulatory policies recognize the
competitive potential of the new technologies. To
impose a system of rules and restrictions before one
can tell whether competition will take root is to
guarantee that its progress will be deflected. As a
result, I think the hands-off, pro-market approach to
these new technologies is the most appropriate
policy now.

Questions on standards
Given this notion, however, there are several

issues that are ambiguous enough to warrant special
consideration. These problems involve the question
of whether technical standards should be adopted by
the government and two related issues of integrity:
Should government take an active role in assuring
that delivery systems are not abused to invade
subscribers’ privacy interests or programmers’ pro-
perty interests?

The area of technical innovation involves an ex-
ceedingly delicate balance of efficient use of scarce
resources, particularly when spectrum is employed,
technological dynamism, commercial/competitive
consequences and design and development exper-
tise. The establishment of design or operating stan-
dards provides certainty to manufacturers,
operators and subscribers. This certainty is often
necessary before manufacturers can bring unit costs
low enough to develop substantial markets for their
products, Consumers obtain benefits in a number of
ways. The adoption of an industry-accepted stan-
dard may allow for an earlier introduction of the
product than would otherwise be possible. It may
also allow manufacturers to charge lower prices
while protecting some customers from suffering a
sudden obsolescence if the design of a competing
model is defeated in the market.

But the establishment of a technical standard by
regulation freezes the technology too. Technical ad-
vances that might have been only a short time away
but which demand more flexibility would be fore-
closed. Other promising avenues of research would
be pointless pursuits. And the benefits to be derived
will be achieved, for the most part, regardless of
whether a standard is arrived at by operation of
market forces selecting a design or the government
doing so. Given the breathtaking successes that
have occurred over the past several decades, freez-
ing technological progress is a radical step.

Government policymakers, it seems to me, should
be modest when confronted with a number of the na-
tion’s most prestigious research houses, each risking
real (and big) money in the belief that its design is
superior to all others. This need for such modesty is
confirmed by the fact that policymakers are general-
ly not technical experts but are nevertheless forced
to make judgements about differences that in some
cases are extraordinarily subtle and refined and in
others dramatic and fundamental. Unfortunately,
neither alternative provides much solace. This is
particularly the case when these differences may
represent deliberate marketing choices and are
designed to be optimal for selected applications, and
would be foreclosed by government adoption of a
single technical standard.

There may be circumstances in which the costs of
picking a standard can be minimized. For example,
if there are a limited number of alternative pro-
posals, each is generally recognized as performing
at comparable quality levels and there are consumer
benefits, either in direct costs or advantages of com-
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patibility, the selection of one plan may be war-
ranted. When this rare combination of fortuitous
circumstance is not present, however, the public is
best served if the market, or at least broadly based
industry groups, resolve the question of any design
or operational standards that may be deemed
necessary.

Privacy: In danger

The issue of privacy poses even greater difficulties
in assessing the market’s ability to secure the impor-
tant customer and supplier interests at stake. Ad-
vances in the miniaturization of computing power
bring with them the source of, and perhaps a solu-
tion to, these problems. Interactive technology,
combining customer expressions of preferences
with memory capacity, makes it possible for third
parties to compile detailed profiles of customers
without their knowledge.

In the home of the future, family members will
bank, shop, read, do their taxes and calculate their
checkbooks and investment returns at their ter-

Given the breathtaking
successes that have
occurred, freezing

technological progress
18 a radical step.

minal. Each night they will choose between pro-
gramming presenting cultural, informational,
political, news or other entertainment formats. This
same home may be wired into the communications
system with exterior and interior monitoring for
alarm purposes.

The amount of personal information suddenly be-
ing turned over to a system operator under these
circumstances is enormous. The interests at stake
are at the very heart of our society. A citizenry
whose predilections, strengths and foibles are so ex-
posed can never be secure in its freedom without an
effective system of safeguards.

I believe it is the responsibilitiy of the system pro-
viders, and in turn, that of the design and develop-
ment engineers, to determine how this technology
can provide its cornucopia of services without rob-
bing us of our ability to enjoy them in our solitude.
This issue is a serious one, and the consequences of a
failure to address it before it becomes a real problem
will be severe. Already certain governmental com-
puter system architectures have been rejected
because of their privacy implications.

Because of the fundamental value our society
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places on the right to privacy, I believe the market’s
ability to assure its protection will be closely
scrutinized. A free market requires that consumers
have information adequate to allow them to make
rational comparative decisions. In this case,
however, the computers receiving and retaining the
information on each of us will be at distant and often
times unknown locations. Moreover, the compilation
of individual profiles will almost, by definition, be an
after-the-fact operation, and may even involve third
parties joining data from otherwise separate
facilities. Thus, consumers may never know the
status of the information they unwittingly generate
in the course of their daily lives.

Of course, this problem exists even today. It's ef-
fects will be exacerbated, however, in an era when
even the most superficial of our daily functions is
recorded by memory-equipped machinery. The func-
tions performed by this equipment do not require
unbridled discretion regarding the treatment of this
data. Program selections, for example, can be
stored in local memory that is polled only in the ag-
gregate-and at limited times. Storage can be com-
partmentalized to make access impossible for
unauthorized purposes. Erasures should be made
regularly. I urge the technical community to address
this issue before those with less substantive exper-
tise are forced to do so by the pressure of an out-
raged public.

Program protective

Finally, the relationship of industry’s electronic
capabilities and its property rights in programming
transmitted over the air is highly uncertain. MDS,
STV, satellite delivered channels of all kinds and, to
a lesser extent, cable systems, all are vulnerable to
the uncompensated, unauthorized reception of a
signal meant for sale. Within certain technical con-
straints, advances in technology may allow more or
less sophisticated scrambling techniques to be
employed. But with the sale of the first decoder to
an authorized customer, history shows that the first
unauthorized decoder cannot be far behind. Perhaps
programmers will be able to develop randomly
changed scrambling patterns or interactive
decoders designed to indicate their legitimacy. But
unless a product or technique can be invented that
cannot be duplicated without the consent of the
originator, some form of governmental enforcement
of the producer’s property right may warrant con-
sideration.

The current Section 605 of the Communications
Act prohibits the unauthorized interception of radio
signals. The number of court cases around the coun-
try against “pirate” vendors indicates that at the
very least, this provision is not specific enough
about the rights and duties of various parties in the
modern era. Representatives Waxman and Wirth,
the latter Chairman of the House Subcommittee on
Communications, have introduced a bill that con-
tains both criminal and civil penalties for
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unauthorized receptions of pay programming. While
stiffening the penalties for commercial entities
engaged in these businesses, this bill also contains a
provision for limiting fines of “innocent” individuals
to $100.

I believe this bill warrants careful consideration.
It does not solve all the problems associated with the
issue, of course, because it is not self-policing. Only a
(reasonably) unbreakable technological solution can
achieve that. And that technology may only be
developed when the market losses of programmers
are high enough to justify the technology to prevent
it. If that technology is not likely to be developed
soon, however, Waxman and Wirth’s proposal may
provide adequate protections to programmers and
distributors, without impinging excessively on the
free flow of information.

The issues of standards, privacy rights and
unauthorized reception all represent the coming
together of conflicting interests. A deregulatory,
hands-off approach, such as regulations themselves,
needs to be rethought so that it is not blindly fol-
lowed either. These issues, at least in some cir-
cumstances, may warrant a more affirmative
government approach. If they do, it will be a result
of a conclusion that for technical, economic or
political reasons, enterpreneurs could not produce a
better solution. As such, I hope the market has made
a concerted effort on which to be judged.
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We often tend to take television for granted these
days. Crisis and events around the world are relayed
almost instantly via satellite to the comfortable sur-
roundings of our homes.

With a twist of the wrist, we can switch from the
U.S. hostage crisis in Iran to the Soviet invasion of
Afghanistan to the Winter Olympic games in Lake
Placid, NY, to local events in our own community.
The fact that these pictures are coming to us “over-
the-air” escapes our imagination even more than the
fact that at times they are originating on the other
side of the world.

Unknown to most people, color TV standards are
different in most foreign countries. When programs
are exchanged on film and tape or relayed back and
forth via satellite, expensive and sophisticated
equipment and technology are required to decode or
convert from one color TV standard to another in
order to make the signals compatible with TV
receivers on which these programs are to be viewed.

Basically there are three different color TV stan-
dards in use throughout the world. Most of North
and South America plus Japan use the NTSC
system; Europe (except for France) uses PAL; and
France, the USSR and Communist Bloc countries
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TV systems
around the
world

By James E. Kluge,
technical editor,
Winegard Company.

use the SECAM system. A TV receiver that works
in France may not work in Germany or in Great
Britain and a TV receiver made in the United States
will not work in any of these countries. Not only is
there a difference in the channel bandwidth, carrier
frequencies and in the way the picture is formed, but
also in the way the color information signals are en-
coded and decoded. Considering these differences,
plus the fact that power-line voltages and frequency
are also different from those used here in North
America, don’t take your TV set abroad with you.
Instead buy, rent or borrow one locally in each coun-
try where you are staying.

History of Color TV

All color TV systems in use throughout the world
owe their origin to the NTSC (National Television
System Committee) system which was invented and
developed by RCA in the United States.

After establishing monochrome TV standards in
the late 1930s, NTSC was reconstituted in 1950 to
recommend a color TV system compatible with the
existing black-and-white standards established in
1941. Both recommendations were based largely on
systems developed by RCA and were ultimately




adopted by the FCC for television in the United
States. RCA’s development of the 3-color, shadow-
mark, cathode-ray tube was the principal factor in
making a high quality, all-electronic color TV
system available at reasonable prices for consumers.

In January 1954, NTSC color TV broadcasts were
authorized in the United States. By 1960, Japan
adopted the NTSC system and began mass produc-
ing NTSC color TV receivers for consumption at
home and in the United States. Japan’s adoption of
the NTSC system was later followed by Canada and
Puerto Rico in 1966 and by Mexico in 1967 and even-
tually by most countries in the northern portion of
the Western Hemisphere, Pacific regions, Korea,
Taiwan and the Phillipines.

During the 1960s, several Western European
countries began a concerted cooperative effort to
develop a color TV standard that would overcome

TABLE|
INTERNATIONAL TELEVISION
CHANNEL ASSIGNMENTS OF MAJOR
COUNTRIES AND AREAS
VHF Television—Bands I, il & NI

1) United Kingdom & Irefand: System A (channel width = 8MHz)

Ch MHz

B-1 45.00/41.50
B-2 51.75/48.25
B-3 Band | 56.75/53.25
B-4 61.75/58.25
B-5 66.75/63.25
B-6 179.75/176.25
B-7 184.75/181.25
B-8 189.75/186.25
B-9 194.75/191.25
B-10 Band it 199.75/196.25
B-11 204.75/201.25
B-12 209.75/206.25
B-13 214.75/211.25
B-14 219.75/216.25

2) Ireland: System | (channel width = 8MHz)

A 45.75/51.75
B Band | 53.75/59.75
c 61.75/67.75
D 175.25/181.25
E 183.25/189.25
F Band 191.25/197.25
G 199.25/205.25
H 207.25/213.25
J 215.25/221.25

3) Continental Europe: (except France, Monaco, Haly & ORIT
members). System B (channel width = 7MHz)

E-2 48.25/53.75
E-2A Band | 49.75/55.25
E-3 55.25/60.75
E-4 62.25/67.75

E-5

E-6

E-7

E-8

E-9 Band tH
E-10

E-11

E-12

4) Italy: System B (channel width = 7MHz)

175.25/180.75
182.25/187.75
189.25/194.75
196.25/201.75
203.25/208.75
210.25/215.75
217.25/222.75
224.25/229.75

Pix/Snd

Ch MHz

A Band | 53.75/59.25
B 62.25/67.75
5 Band I 82.25/87.75
D 175.25/180.75
E 183.75/189.25
¥ Band Il 192.25/197.75
G 201.25/206.75
H 210.25/215.75
H-1 217.25/222.75

5) Australia: System B (channel width = 7MHz)

N WM = O

46.25/51.75
57.25/62.75
64.25/69.75
86.25/91.75
95.25/100.75
102.25/107.75

138.25/143.75

—_ O ND

0
1

175.25/180.75
182.25/187.75
189.25/194.75
196.25/201.75
209.25/214.75
216.25/221.75

6) New Zealand: System B (channel width = 7MHz)

w N

45.25/50.75
55.25/60.75
62.25/67.75

W oo ~NOOU; N

175.25/180.75
182.25/187.75
189.25/194.75
196.25/201.75
203.25/208.75
210.25/215.75

7) USSR and {10RT members (except German Democratic Repubuc):

System D (channel width = 8MHz)

Pix/Snd
Ch MHz
R-1 Band | 49.75/56.25
R-2 59.25/65.75
R-3 77.25/83.75
R-4 Band 1l 85.25/91.75
R-5 93.25/99.75
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R-6
R-7
R-8
R-9
R-10
R-11
R-12

Band IlI

175.25/181.75
183.25/189.75
191.25/197.75
199.25/205.75
207.25/213.75
215.25/221.75
223.25/229.75

8) France, Monaco: System E (channel width = 14MHz)

UHE Television—Bands IV & V

F-2 Band | 52.40/41.25
F-4 65.55/54.40
F-5 164.00/175.15
F-6 173.40/162.25
F-7 177.15/188.30
F-8A 185.25/174.10
F-8 Band Il 186.55/175.40
F-9 190.30/201.45
F-10 199.70/188.55
F-11 a 203.45/214.60
F-12 - PR U = 212.85/201.70
9) French Overseas -Territories: System K1 (channe! width =
8MHz) i
K-4 175.25/181.75
K-5 183.25/189.75
K-6 191.25/197.75
K-7 199.25/205.75
K-8 207.25/213.75
K-9 215.25/221.75

10) Europe and Africa: Systems G, H, I, K, L (channel width =

8MHz)
Pix Carrier
Ch MHz
E-21 471.25
E-22 479.25
E-23 487.25
E-24 495.25
+ E-25 503.25
" E-26 511.25
E-27 519.25
E-28 527.25
E-29 535.25
E-30 543.25
E-31 551.25
E-32 559.25
E-33 567.25
E-34 575.25
E-35 583.25
E-36 591.25
E-37 599.25
E-38 607.25
E-39 615.25
E-40 623.25
E-41 631.25
E-42 639.25
E-43 647.25
E-44 655.25
E-45 663.25
E-46 671.25
E-47 679.25
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E-48 687.25

E-49 695.25
E-50 703.25
E-51 711.25
E-52 719.25
E-53 727.25
E-54 735.25
E-55 743.25
E-56 751.25
E-57 759.25
E-58 767.25
E-59 775.25
E-60 783.25
E-61 791.25
E-62 799.25
E-63 807.25
E-64 815.25
E-65 823.25
E-66 831.25
E-67 839.25
E-68 847.25
E-69 855.25

For sound carrier frequency for each channel add (5.5MHz for
systems G, H; 6MHz for system | and 6.5MHz for systems K, L) to
picture carrier frequency. (In West Germany, channel 38 is reserved
for aeronavigation.)

United Statds ol rierica: System M (channel width = 6MHz)
VHF Channels

Pix/Snd

Ch Band MHz
A-2 55.25/59.75
A-3 Lo-VHF 61.25/65.75
A-4 ] 67.25/71.75
A-5 77.25/81.75
A-6 83.25/87.75
A-7 175.25/179.75
A-8 181.25/185.75
A-9 187.25/191.75
A-10 Hi-VHF 193.25/197.75
A-11 - 199.25/203.75
A12 205.25/209.75
A-13 211.25/215.75
UHF Channels

A-14 471.25/475.75
A-15 477.25/481.75
A-16 483.25/487.75
A-17 489.25/493.75
A-18 495.25/499.25
A-19 501.25/505.75
A-20 507.25/511.75
A-21 513.25/517.75
A-22 519.25/523.75
A-23 525.25/529.75
A-24 531.25/535.75
A-25 537.25/541.75
A-26 543.25/547.75
A-27 549.25/553.75
A-28 UHF 555.25/559.75
A-29 561.25/565.75
A-30 567.25/571.75
A-31 573.25/577.75
A-32 579.25/583.75
A-33 [ 585.25/589.75
A-34 591.25/595.75
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A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48

Ch
A-49
A-50
A-51
A-52
A-53
A-54
A-55
A-56 £
A-57
A-58
A-59
A-60
A-61
A-62
A-63
A-64
A-65
A-66
A-67
A-68
A-69
A-70
A-71
A-72
A-73
A-74
A-75
A-76
A-T7
A-78
A-79
A-80
A-81
A-82
A-83

Japan: System M (channel width = 6MHz)

VHF Channels

Ch Band
J-1

J-2 Lo-VHF
J-3

597.25/601.75
603.25/607.75
609.25/613.75
615.25/619.75
621.25/625.75
627.25/631.75
633.25/637.75
639.25/643.75
645.25/649.75
651.25/655.75
657.25/661.75
663.25/667.75

669.25/673.75 .

675.25/679.75

MHz
681.25/685.75
687.25/691.75
693.25/697.75
699.25/703.75
705.25/709.75
711.25/715.75
717.25/721.75
723.25/727.75
729.25/733.75
735.25/739.75
741.25/745.75
747.25/751.75
753.25/757.75
759.25/763.75
765.25/769.75
771.25/775.75
777.25/781.75
783.25/787.75
789.25/793.75
795.25/799.75
801.25/805.75
807.25/811.75
813.25/817.75
819.25/823.75
825.25/829.75
831.25/835.75
837.25/841.75
843.25/847.75
849.25/853.75
855.25/859.75
861.25/865.75
867.25/871.75
873.25/877.75
879.25/883.75
885.25/889.75

Pix/Snd
MHz
91.25/95.75
97.25/101.75
103.25/107.75

J-4
J-5
J-6
J-7
J-8 Hi-VHF
J-9
J-10
J-11
J-12

171.25/175.75
177.25/181.75
183.25/187.75
189.25/193.75
193.26/197.75
199.25/203.75
205.25/209.75
211.25/215.75
217.25/221.75

UHF Channels
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J62
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62

Hong Kong: System | (channel width = 8MHz)

Ch
E-21
E-25

E-23
E-27
E-29
E-42
E-43
E-44
E-45
E-53
E-55

UHF

TvB-1
TvB-2

RTV-1 (Chinese)
RTV-2 (English)

591.25/595.75
597.25/601.75
603.25/607.75
609.25/613.75
615.25/619.75
621.25/625.75
627.25/631.75
633.25/637.75
639.25/643.75
645.25/649.75
651.25/655.75
657.25/661.75
663.25/667.75
669.25/673.75
675.25/679.75
681.25/685.75
687.25/691.75
693.25/697.75
699.25/703.75
705.25/709.75
711.25/715.75
717.25/721.75
723.25/727.75
729.25/733.75
735.25/739.75
741.25/745.75
747.25/751.75
753.25/757.75
759.25/763.75
765.25/769.75

Pix/Snd
MHz
471.25/477.25
503.25/509.25

487.25/493.25
519.25/525.25
535.25/541.25
639.25/645.25
647.25/653.25
655.25/661.25
663.25/669.25
727.25/733.25
743.25/749.25

People’s Republic of China: System D (Channel width = 8MHz)

Pix/Snd

VHF Channels  Band MHz
c1 49.75/56.25
c2 57.75/64.25
C3 Lo-VHF 65.75/72.25
C4 77.25/83.75
c5 85.25/91.75
C6 168.25/174.75
c7 176.25/182.75
c8 184.25/190.75
C9 Hi-VHF 192.25/198.75
c10 200.25/206.75
c11 208.25/214.75
C12 216.25/222.75
UHF Channels  Frequency

(Approx)
C13-24 470-570
€25-36 600-700
C37-48 700-796
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the principal deficiency of the NTSC system: hue in-
stability. Such a system, called PAL, was developed
at Telefunken Laboratories of Hanover in the
Federal Republic of Germany (West Germany).

A basic variant of NTSC, PAL was adopted in
1967 by West Germany and the United Kingdom
and was followed by a majority of countries which
have initiated color TV services within their national
boundaries. Some of those nations adopting the
PAL system are Australia, Austria, Belgium,
Brazil, Denmark, Ireland, the Netherlands, New
Zealand, Norway, Portugal, South Africa, Spain,
Sweden, Switzerland, Thailand, Turkey and
Yugoslavia. The People’s Republic of China is the
most recent addition to the PAL System.

The third color TV system is SECAM. It was
developed in France and was adopted by that coun-
try in 1967; the only major non-PAL country in
Western Europe. SECAM was also adopted by
Bulgaria, Czechoslovakia, East Germany, Egypt,
Hungary, Tunisia, Poland and the USSR. More
recently, several Middle East countries have joined
the SECAM community. All three systems have
much in common but all three systems are also in-
compatible. Of the three, NTSC and PAL share the
most similarity.

ORIT

The International Radio and Television Organiza-
tion (O.R.I.T.) is an organization consisting prin-
cipally of Communist-Bloc countries including the
USSR, Red China, Mongolia, North Korea, Viet-
nam, Poland, Romania, Czechoslovakia, Hungary,
Bulgaria, East Germany, Albania, Finland, Estonia,
Latvia, Lithuania, Moldavia, Ukraine, Byelorussia
and Cuba. African and Middle Eastern members in-
clude Egypt, Sudan, Iraq, Mali and Algeria.

With few exceptions, O.R.I.T. members have
adopted the D,K TV standards (see table), and for
the most part, are members of the SECAM com-
munity along with France and Monaco. The excep-
tions to SECAM users among O.R.I.T. members are
Cuba, using NTSC, and Red China, Finland and
Algeria, using PAL. Exceptions to the D,K system
standards are Vietnam on the M (NTSC) standard,
Finland, East Germany, Algeria, Sudan, Egypt,
Iraq are on the B,G (European) standard. Yugo-
slavia, an independent communist country, uses the
European B,G standards and the PAL color system.

EBU

Many of the free nations in Europe, North Africa
and the Middle East are active members of the
European Broadcasting Union (EBU) and use those
channel-frequency assignments made in accordance
with the determinations of its members (sée table I).
Among the associate members to the EPU are many
countries from around the world including several
broadcasters and TV networks in Japan and the
United States.

Bands I, II, III, IV and V as listed in the text and
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MONOCHROME
Argentina(N)
Fr. Guiana (K)
Paraguay (N)
Trinidad & Tobago
(M)
Uruguay (N)

TABLE Il

—SOUTH AMERICA-

NTSC
Balivia(N)
Chile (M)
Columbia(M)
Ecuador (M)
Netherlands Antilles
(M)
Peru (M)
Surinam (M)
*Trinidad & Tobago
M)
Venezuela (M)

*Planned

PAL
Brazit (M)

—NORTH & CENTRAL AMERICA-

MONOCHROME
Guadeioupe (KI)
Honduras-(M)
Jamaica (N)
Martinique (KI)
Miquelon (K)
St. Pierre (K)

MONOCHROME
Albania (D)
Azores (B)
Canary Is.(B)
France (E)
Ireland (A)
Luxembourg (C)
Malta (B)
Madeira Is. (B)
Monoco (E)
United Kingdom (A)

(incl. WEST INDIES)
NTSC

Antiqua (M)
Bahamas (M)
Barbados (N)
Bermuda (M)

Br. Virgin Is. (M)
Canada (M)

Costa Rica (M)
Cuba (M)
Dominican Rep. (M)
El Salvador (M)
Guatemala (M)
Mexico (M)
Nicaragua (M)
Panama (M)

St. Kitts (M)

United States (M)

—EUROPE-
PAL
Austria (B,G)
Belgium (B,H)
Denmark (B)
Finland (B,G)
Germany, W. (B,G)
Gibraltar (B)
Icetand (B)
freland (1)
Italy (B,G)
Luxembourg (C)
*Malta (B.G)
Netherlands (B,G)
Norway (B)
*Norway (G)
Portugal (B,G)
Spain (B,G)
Sweden (B,G)
Switzerland (B,G)
United Kingdom (1)
Yugoslavia (B,G)

SECAM
Haiti (M)
*Martinique (K1)

SECAM

*Albania (D)
Bulgaria (DB,K)
Czechoslavakia (DB, K)
France (L)
Germany, E. (B,G)
Greece (B)
Hungary (DB,K)
Luxembourg (L)
Menoco (G,L)
Poland (D,K)
Romania (D,K)
U.S.S.R. (D)




MONOCHROME
Afghanistan (D)

*Burma
Cambodia (M)
India (B)

Korea, P.D.R. of (D)

Mongolia (D)
Thailand (M)
Vietnam (M)

MONOCHROME

Fr. Polynesia (KI)
(Tahiti)

New Caledonia (KI)

MONOCHROME “
Afars & Issas (KI)
(Djibouti)

Angola (l)

Central African (B)
Rep.

Chad (KI)

—ASIA-
NTSC
Japan (M)
So. Korea (M)
Taiwan (M)

~PACIFIC REGION ~
NTSC

Hawaii (M)

Okinawa (M)
Phillipines (M)
Samoa (M)

U.S. Trust Terr. (M)

~ AFRICA -

PAL

Algeria (B)

*Ethiopia (B)

Ghana (B)
*Liberia (B,H)
*Rhodesia (B,G)
*Sierra Leone (B)

Equatorial Guinea (B) So. Africa, (1)

Ethiopia (B)
Ghana (B)

Guinea (B)

Kenya (B)

Liberia (B)
Malagasy Rep. (KI)
Rep. of Congo (D)
Reunion (KI)
Rhodesia (B)
Senegal (KI)
Sierra Leone (B)
Sudan (B)
Uganda (B) *(G)
Upper Volta (D)

MONOCHROME
Cyprus (B)

Saudia Arabia (M)
Syria (B)

Yemen, P.R. of (B)
Yeman, A.R. of (B)

Union of

Tanzania (B)
Zambia, Rep. of (B)

~MIDDLE EAST -
PAL

Bahrain (B)

Israel (B,G)
Jordan (B)
Kuwait (G)

Oman (B,G)
Quatar (B)
Saudia Arabia (G)
*Syria (B)

Turkey (B,G)
U.A. Emirates (B)

PAL

*Bangladash (B)
China P.R. of (D)
Hong Kong (B, 1)
Indonesia (B)
*Malaysia (B)
Pakistan (B)
Singapore (B)
Thailand (B)

PAL
Australia (B)

Brunei (B)
(Borneo)

New Zealand (B)

SECAM
*Afars & Issas (Kl)
*Angola (1)
Eqypt (B)
Gabon (KI)
Ivory Coast (K1)
Libyan Arab Rep. (B)
Niger (KI)
*Republic ot Congo
(D)
*Reunion (KI)
Tunisia (B)
Zaire, Rep. of (KI)

SECAM
Iran (B,G)
Iraq (B)
Lebanon (B)
Mauritius (B)
Saudia Arabia (B)

in the channel-assignment chart refer to broadcast
frequency bands allocated for FM and TV broad-
casting in the “European Broadcasting Area” ac-
cording to the Stockholm Plan. Bands I and II con-

tain both FM and TV broadcast stations between 41
to 68MHz and 87.5 to 100MHz. Bands III, IV and V
are reserved exclusively for television (no FM).
Band III is similar to the high VHF band (ch. 7-13) in
the United States and includes 162 to 230MHz.
Bands IV and V are UHF frequencies from 470 to
582MHz and 582 to 960MHz respectively.

It should be remembered that these bands I
through V are allocated just for Europe and parts of
Africa located in Region I. Regions II (North and
South America) and III (Asia and Western Pacific
areas) are not bound by these frequency allocations
or channel assignments.

SECAMIII & IV

SECAM standards have been adopted by France,
those countries under the French sphere of in-
fluence, the USSR and most countries under Soviet
domination plus a growing number of Middle
Eastern countries. When we speak of the SECAM
system, the one commonly referred to is SECAM
III-B. Occasionally, a reference will show the USSR
as N.I.R. or SECAM-IV system. As far as is known,
it has never been implemented.

SECAM-IV is a somewhat modified SECAM-III
system jointly developed and tested by France and
the USSR. It was proposed by France in 1966 as a
single European color standard instead of PAL and
SECAM III. The proposal was withdrawn for
pragmatic and political reasons in preference to
SECAM-III. SECAM-IV is fully compatible with all
standard monochrome 625-line TV systems except
system N (which is the M-NTSC standard modified
for 625-lines, 50Hz and used only in South America
and the West Indies).

Technical standards

COLOR TV SYSTEMS Basically, there are two
line-scanning standards and three color-signal-
processing standards being used in the world for col-
or TV. NTSC is used in the United States and
Canada and employs a horizontal-line-scanning rate
of 525 lines/sec and a vertical field rate of about
60Hz. At last count (1977), there were 25 countries
using the NTSC system including Canada, Mexico,
Japan and a number of smaller countries in both the
Western hemisphere and the Far East that fall
under the American sphere of influence.

The other two color TV systems are the German-
developed PAL system, used by 37 countries and the
French-developed SECAM system used by 22 coun-
tries including France and the Soviet Union plus
many countries that fall under the sphere of in-
fluence of those two nations.

Both the PAL and SECAM systems use a
horizontal-line scanning rate of 625 lines/sec and
vertical-field rate of 50Hz. The field rates coinciden-
tally happen to correspond to the power-line fre-
quency used in those countries.

In the United States, we have used 525 lines/sec
and a 60Hz field rate from the beginning of commer-
cial black and white television. The NTSC estab-
lished this standard in 1936 for monochrome TV and
later adopted it with slight changes in the horizontal
and vertical rates as part of a color TV compatibility
standard issued in December 1953.
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TV systems

MONOCHROME TV Among monochrome (black-
and-white) TV systems, four different scanning
rates have been used. In addition to NTSC with 525,
Ireland and the United Kingdom use 405 and 625,
France and Monaco use 625 and 819 lines/sec.

When the PAL and SECAM color standards were
established, the 405- and 819-line systems were
abandoned for color in favor of a common European
625-line color-TV system. However, these standards
may still be used for monochrome TV where they
have not yet been phased out.

The NTSC-system countries stayed with 525-lines
and a 60Hz field rate. Because color TV viewers
make up the bulk of the world’s viewer population,
then for all practical purposes, there are only two
line-scanning systems in use in the world today: 525
lines/60Hz and 625 line/50Hz. In those few countries
in which the 405-line and 819-line black-and-white
systems were established for monochrome TV, they
have been replaced with a 625-line color system.

Color TV standards

NTSC SYSTEM As mentioned earlier, NTSC
came into existence in 1936. In 1941, the FCC
authorized commercial black-and-white broadcast-
ing in the United States, but that was shortly inter-
rupted by World War II. NTSC was reinstituted in
1950 to establish color TV standards in the United
States.

Shortly after the FCC had adopted the CBS-
developed rotating color-wheel system in 1950, the
Korean War began. The need for strategic materials
resulted in shutting down the production of color TV
receivers at CBS before it ever “got off the ground.”
For the TV industry, this was a blessing in disguise.

CBS COLOR WHEEL The CBS-proposed system
had several major flaws. First, it was incompatible
with existing black-and-white TV receivers because
it used a 405-line scanning system and 12MHz band-
width—twice the existing 6MHz channel band width
established for monochrome TV. In other words,
color programs could not be viewed on black-and-
white receivers. This would mean the loss of nearly
all the existing B&W-viewer market. Simply put,
commercial color programs could not compete with
B&W productions for prime-time hours. Second, the
CBS color-receiver was a mechanical monstrosity. It
required a rotating wheel containing red, green and
blue filters passing sequentially in front of the pic-
ture tube in synchronism with another rotating
wheel attached to each studio color camera. A
20-inch TV receiver would require a 4-ft. diameter
motor-driven wheel rotating at 1440 rpm, all
weighing about 700 lbs. Nevertheless, in 1950 the
FCC adopted the CBS “spinning-wheel” color
system. The many varied TV-industry interests
challenged the FCC decision all the way to the U.S.
Supreme Court but were defeated on every count.

By the time the Korean conflict came to an end,
enough evidence had been gathered against the CBS
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non-compatible system by an RCA-supported all-
industry group and the NTSC to convince the FCC
to reverse its decision. This they did in December
1953 and subsequently adopted the RCA-developed
compatible, all-electronic, NTSC color TV system
that we have today.

So, the Korean War, despite the grave conse-
quences it inflicted on the world and its toll of Allied
casualties, did save the United States from having
to endure the frustration of a non-compatible color
TV standard during the many years that followed.

COLOR TV IN EUROPE Despite the several
shortcomings of the NTSC all-electronic system, it
was essentially adopted first by Western Europe
and later by other countries of the world with cer-
tain modifications. One of those modifications, as we
know, was the 625-line scanning rate and a 50Hz
field rate. Generally, those countries with a 50Hz
power-line frequency have adopted the 50Hz field
rate and likewise with the 60Hz rate respectively.
The other modification concerns the method of en-
coding and decoding the color information with the
monochreme signal. Most similar to NTSC (but not
compatible) is the PAL color TV system which
stands for Phase Alternation Line. SECAM, the
other system developed in France and adopted by
the USSR and the Communist-Bloc countries,
stands for Sequential And Memory.

NTSC color system

In order to understand how each of the color TV
systems differ from each other we will describe the
NTSC system first because the other two systems
bear much similarity to it.

The NTSC color system was developed by RCA in
the late 1940s and was eventually adopted by the
FCCinlate 1953. The NTSC standard employs a col-
or subcarrier located 3.579545MHz above the pic-
ture carrier within the 4.2MHz video bandwidth.

The phase of this subcarrier frequency referenced
to the picture-carrier frequency determines the cor-
rect hue (tint) of the color TV scene. In fact, a
tolerance of + 5 degrees maximum phase shift must
be maintained to obtain the correct hue in the pic-
ture. This is accomplished by building a
3.579545MHz crystal-controlled oscillator into every
color TV receiver, which is then phase-locked to a
short 8 to 10-cycle burst transmitted on each
horizontal line of the video signal. This
3.579545MHz burst is located on what we call the
“back porch” during the horizontal-line blanking
period. The color-burst signal locks the chroma-
oscillator frequency to it.

NTSC Defects This approach highlights one of the
two defects of NTSC. Correct hue requires
reproducing, in the receiver, the phase of the
transmitted color-burst signal to within + 5 degrees
or, less than an 8nsec time-base error. This is a dif-
ficult tolerance to maintain, especially after the
signal propagates over the RF and microwave
transmission paths, through various RF amplifiers,
videotape recorders, switchers and video distribu-
tion networks and amplifiers. A reasonable and



practical solution to the problem resulted in the TV
manufacturers providing the viewer with a variable
phase-shift control on the front of the set which will
shift the chroma-oscillator frequency + 70 degrees.
Commonly called the TINT control, it will allow the
viewer to obtain the correct skin-tone colors and to
permit green grass and blue sky to appear natural.
The only remaining problem is that it requires fre-
quent adjustment as the program material changes
from live action to movies to commercials as well as
when switching channels. Later, the set manufac-
turers enhanced the red/yellow colors (skin-tones) to
make the phase shifts less noticeable.

Recently, a reference signal transmitted during
the vertical interval of each frame of the picture has
been added to automatically correct for phase shift
experienced by the signal. Automatic phase-
correcting circuits in the TV receiver accomplish
this task. However, this development has taken
nearly 20 years to evolve, and it adds extra cost to
each receiver produced. The other shortcoming
associated with the NTSC system is the variation in
color saturation. Any amplitude variation of the
amplitude-modulated color-subcarrier experienced
during transmission and processing of the signal
results in a change of color saturation in the picture.
When switching between channels and between
various program sources the color saturation may
change. The obvious solution by the set manufac-
turers was to provide a “color” control on each set so
that the viewer could adjust or readjust the color
saturation level (or vividness of the hue) according
to their tastes.

This resulted in a total of four picture controls on
each NTSC receiver: brightness, contrast, color and
hue (tint), all somewhat interactive.

Although similar to NTSC, the PAL system has
successfully eliminated the hue control on the
receiver while the SECAM system has eliminated
both the color and hue controls.

PAL color system

Phase-Alternation-Line (PAL) system, developed
by Telefunken in Germany and widely used
throughout Western Europe, was designed to
eliminate the need for a tint control on the TV
receiver. PAL gets its name from the fact that on
each scanning line of the raster, the color informa-
tion signals are reversed 180 degrees in phase from
that of the previous line. By doing this, any phase er-
ror appearing on one line has its phase error re-
versed on the following line causing visual cancella-
tion of the phase shift and thus elimination of any
perceptible change of hue.

The PAL receiver requires an electronic circuit to
reverse the demodulator action and thus the phase
on every alternate line of the field. It also requires
delay line to delay the chrominance signal by one
line length (64 u sec). Other than that it is similar to
an NTSC receiver. The PAL signal is fully compati-
ble with monochrome receivers, which employ the
same line-scanning and field rate.

SECAM color system
The Sequential-And-Memory or Sequence a

Memoire (SECAM) color TV system was developed
in France and designed to eliminate the color and
hue controls on the front of the receiver. It, similar
to PAL, employs sequential-line-switching tech-
niques, but what makes it totally incompatible with
NTSC and PAL is its use of 2-color subcarriers,
which are frequency modulated by the color-
difference signals. SECAM receivers, similar to
PAL receivers, employ a line-switching signal to se-
quentially switch the color demodulators on each
alternate scanning line and also require a 64-usec
delay line. Because it uses normal sync and blank-
ing, the SECAM signal is fully compatible with
black-and-white TV receivers that employ the same
line-scanning and field rates; i.e. 625 lines/sec. and
50 fields/sec.

European color TV standards

In the early 1960s, there were three color TV stan-
dards proposed for use in Western Europe. One, the
NTSC system, which had been successfully
employed in the United States, was modified for 625
lines/sec. and a 50Hz field rate. Second, the PAL
system developed by Dr. Walter Bruch of
Telefunken AG in West Germany in early 1963, suc-
cessfully eliminated hue instability —a major short-
coming of NTSC. A third, the SECAM system
developed in France by Henri de France in 1960,
proposed to eliminate the problems of crosstalk be-
tween the two color signals by frequency
modulating two color subcarriers instead of
quadrature amplitude modulation of a single subcar-
rier.

All three systems are similar in that each takes the
three color-separation signals (red, green and blue)
and form three other signals corresponding to a
brightness or luminance signal (Y) and two color-
difference signals, (R-Y) and luminance signal (Y)
and (B-Y) (also referred to as I and Q in NTSC, U
and V in PAL, or in the case of SECAM as D, the
blue-difference signal and DR, the red-difference
signal).

The luminance signal (Y) then modulates the video
carrier frequency and, the chrominance information
contained in the two color-difference signals
modulate a color subcarrier (or two carriers in the
case of SECAM) located in the upper portion of the
video passband. The color difference signals are of
relatively narrow bandwidth.

The three systems differ in how the chrominance
information is processed and by the method of
modulation employed.

In the NTSC system, the color-difference signals,
I and Q, amplitude-modulate a subcarrier alternate-
ly displaced by 90 degrees. This is called Q.A.M. or
quadrature amplitude modulation.

The PAL system transmits the U and V color-
difference signals in phase quadrature on each line
but the phase of the subcarrier is reversed from + 90
degrees to - 90 degrees on each alternate scanning
line. In addition to a color-burst signal, the PAL
system also requires a line-switching signal to be
transmitted that will switch the phase appropriately
in the receiver for each line.

SECAM also employs a line-sequential technique
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TV systems

but only one color-difference signal is transmitted
on alternate lines. By employing a 64us delay (1 line-
scan period in the TV receiver, the two color-
difference signals appear simultaneously. A slight
reduction in vertical color resolution results from
this approach. The main difference between

employs tweo color subcarriers, each frequency
modulated by the two individual color difference
signals, Dg and DR. Because the color information
is contained in the frequency deviation, SECAM is
relatively immune to the effects of differential gain,
differential phase and time-base displacement er-
rors. Likewise, the amplitude of the color subcar-
riers is not critical, thus eliminating both the color

SECAM and the other two systems is that SECAM and tint controls on the front of the receiver.

TABLE il

PRINCIPAL EBU LINES/ LINE FIELD
USERS SYSTEM BANDS FRAME FREQUENCY FREQUENCY

Ireland, A 171 405 10,125 50
United Kingdom (B&W)

France, E /i 819 20,475 50
Monaco - (B&W)

Belgium F /1l 819 20,475 50
¥ (obsolete) (B&W)

Continental B 171171 625
Europe, Africa,

Asia, Mideast,

S. Pacific

15,625 50

Luxembourg C i 625 15,625 50

1.0.R.T. D /a0 625 15,625 50
(except E.
Germany)

Continental G IV/V 625 15,625 50
Europe, Africa,
& Mideast

Belgium & H IV/vV 625 15,625 50
Liberia

Ireland, U.K. 1 IV/V ' 625 15,625 50
Angola, S. -
Africa

European K \74 625 15,625 50
0.1.R.T. (except
E. Germany)

French Overseas Kl ] 625 15,625 50
Territories

France, Monaco, L IV/V 625 15,625 50
Luxembourg

Argentina, N N.A. 625 15,625 50
Bolivia,

Paraguay,

Uraguay,

Barbados,

Jamaica

North & South M N.A. 525
America (except

N) Japan, North

Pacific

15734.264 59.94
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The blue difference signal, designated Dg, has a
rest frequency of 4.25000MHz while the red dif-
ference signal, DR, has a rest frequency of
4.40625MHz. These frequencies are equal to the
272nd and 282nd harmonic, respectively, of the line-
scanning frequency of 15,625kHz.

Various sources of information were used in com-

this article. In order to acknowledge those sources,
they are listed below.

1) TV Factbook, Vol. | & Il 1980 ed.

2) C.C.I.R. Publications (“The Green Book”)

3) Richard Burke, Tektronix Inc.

4) Charles W. Rhodes, Tektronix Inc.

5) L.E. Weaver, B.B.C,, England

6) Astec International Ltd.

7) NBS-NOAA-NTIA Library, Boulder Labs, Boulder

piling much of the data contained in the tables of Colorado.
(MHz)
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