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When you’re making the transition
to stereo TV, make the move to
ADM. In addition to stereo, you
can have the traditional ease of
operation, reliability and quality
available only with ADM consoles.

ADM’s top of the line BCS has
proven to be a best seller at L
major networks, affiliates and
independents. The console features
input pre-selection and bussing, dual
cue, group mute and Slidex® VCA
control of all main program paths
provide superior stereo tracking...
making ADM your logical choice.

BCS SERIES

Feor any broadcaster who needs ADM
quality at a price that will be gentle on
your equipment budget, the S/TV fills
the bill.

With the ADM five year warranty on parts
and labor you can buy it and forget it.
It will handle your stereo needs now
and in the future. Call us, we like to
make life easier for our friends.

S/TV SERIES

®

The ADM Technology, Inc.

Audio 1626 E. Big Beaver Road, Troy, Michigan 48084
Company Phone: (313) 524-2100 » TLX 23-1114
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The Midwest
Edge

Advanced Satellite
News Vehicles

from The Leader

in Mobile Television

Communications -
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Unique Antenna Deployment
System Reduces
Radiation Hazard

Cinclnnati OH  Toledo, OH Grand Rapids, Ml Nashville, TN

606-331-8990  419-382-6860 616-796-5238 615-255-2801  913-469-6810 703-980-2584  301-577-4903 813-B85-9308
Columbus, OH  Pittsburgh PA Louisville, KY Knoxville, TN Atlanta, GA Charlotte, NC  Baltimore, MD Oriando, FL
614-846-5552  412-364-6780 502-491-2888 615-687-9515  404-875-3753 704-399-6336  301-665-9323 305-898-1885
Dayton, OH Indianapolis, IN  Lexington, KY Bristol, TN Virginia Beach, VA Raleigh, N.C.  Miami, FL New Orleans. LA
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216-447-9745  313-689-9730 304-768-1252 314-569-2240  804-262-5788 803-226-9259  904-272-8832

Kansas City, KS

From 4-wheel-drive ENG units
to 45-foot mobile production
vans — Midwest has built more
broadcast vehicles than anyone.
And as aleader in the EF indus-
try, we've supplied hundreds of
satellite systems across the
country. Midwest is using this
experience to produce the most
efficient, versatile Satellite
News Vehicles available. All
engineering and construction
are done under one roof, allow-
ing the fastest delivery in the
industry. And with over 30
offices, Midwest has the most
complete service network
offered by any Satellite News
Vehicle supplier.
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Roanoke, VA Washington, D.C. Tampa, FL
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The S-25 is equipped to handle
any situation, with onboard
power, editing and microwave
communications capabilities.
The 2.4M antenna’s deployment
system is in full compliance
with the latest FCC radiation
regulations. And the unique
antenna stowage system virtu-
ally eliminates snow and ice
accumulation. The SCR-25 com-
munications package, developed
by Midwest, utilizes Bandedge
digital carriers which allows
encrypted communications
between a remote or base sta-
tion and the ability to access
any satellite, any transponder,
any frequency. Stay on the lead-
ing edge of competition, with a
Satellite News Vehicle from the
leader in broadcast communi-
cations — Midwest.

Antenna stowage
system virtually
eliminates snow and
ice accumulation.

'
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Contact Midwest for information

on our complete line
of Satellite News Vehicles
{

MIDWEST

Communications Corp.

One Sperti Drive
Edgewood, KY 41017
800-543-1584

{in KY 606-331-8990)
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VIDEO EMPHASIS ISSUE:

The requirements placed upon engineers and technical
managers at video production and TV broadcast facilities are
continually increasing. Tough competition and an ever-
widening choice of program sources mandate that every pro-
gram segment—down to 10-second promos—must be of top

technical quality. This month, we discuss how to do just that.
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Building toward improved video signal qual-
ity requires a knowledge of the waveforms
and test instruments of television. Qur
cover illustrates waveform and vector
displays of the SMPTE color-bar test
pattern, in addition to SMPTE bars as

a video component signal. The use

of video test instruments to moni-

tor and measure stereo audio

also is illustrated. (Photo

courtesy of Tektronix.)

Broadcast Engineering July 1986

62

74

80

DEPARTMENTS
4 News
6 Editorial
8 FCC Update
10 Strictly TV
12 re: Radio
14 Satellite Technology
16 Circuits
18 Troubleshooting

Video Waveform Monitoring

By Margaret Feisel, Tektronix

Since their introduction nearly 20 years ago, waveform
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displays and what they mean.
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In order for a video plant to operate reliably, the timing
of synchronization signals must be properly matched.
The author examines how to accomplish this task.

Understanding SC/H Phase

By David Jurgensen, Magni Svstems

When an edit or video switch is made, there is usually a
50-50 chance that the subcarriers of the video signals
will be truly in phase, unless the video system has been
properly SC/H phased. This article discusses the need
for proper SC/H phasing and how it can be achieved.
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By John H. Mullaney, Mullaney Engineering

The design and application of the folded unipole anten-
na for AM broadcasting.

Integrating AM and FM Antenna Systems

By Lewis M. Owens, Radio Engineering Services

How to design an AM directional array incorporating a
tall tower for FM broadcasting.
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A look at the relative merits and applications of linear
vs. random access editing.
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The revolutionary Hitachi
HR-230 1” VTR has the
most advanced real-time,
self-diagnostic capabilities
ever perfected.

In either the record or
playback mode, a computer
inside the HR-230 monitors

49 different performance param- .
eters second by second. And t‘hen

stores this information within

the memory for recall at a later
time—not just with numbers

and symbols, but in words.
This means no more errors

slip by when your operator is not
there. And there’s no more need .

for hit-or-miss spot checking.

The Hitachi HR-230 hasa

unique quick-threading tape
path, incorporating retract-
ing entrance and exit guides,
main erase head, as well as
a scanner air system that
protects tapes.

It recues a 30-second seg-
ment in 3.5 seconds. It has a
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fastAslow motion range
tha: provides real-time
reverse and field/frame
still motion. Plus pro-
grammable time com-
pression up to 20%, with
0.1% accuracy.
‘A unique, concealed fold-

out cont=ol panel groups edit-
ing functidns and separates edit
controls from the main control

panel.
“lt'l short, it’s the ultimate 17

for networks, affiliates or tele-
productson companies. Don’t
consider your next 1”7 pur-

chase without looking into
it. Centact Hitachi Denshi
Ame-ica, Ltd., Broadcast

and Professional Division,
175 Crossways Park West,
Woodbury, NY 11797. (516)
921-720) or (800) 645-7510.
Hitachi Denshi, Ltd. (Canada),
65 Mel‘ord Drive, Scarbot-
ough, Ontario M1B 2G6.
(416) 299-5900.

@ Hitachi



Legal group studies
standards procedures

The SMPTE Presidential Advisory
Council, established in 1985 under the
auspices of Harold J. Eady, SMPTE presi-
dent, has cited the efforts of a task force
formed to study and analyze the society’s
standards procedures.

The task force is an initial step in
achieving more timely domestic and in-
ternational industry standards. It is com-
posed of legal representatives from the
manufacturing and broadcasting com-
panies that comprise the council. The
force's prime purpose is to determine if
there are more expedient methods
available to SMPTE engineering
technology committees for developing
standards. It will also discuss how SMPTE
could enhance its role in the motion pic-
ture and TV industries.

The first meeting was held in New
York on March 18. It was held at the of-
fices of Wencer, Murase and White, the
legal counsel for SMPTE, and acquainted
council legal representatives with the
standards procedures of the society's
engineering technology committees.

At an April 12 meeting in Dallas, issues
discussed included the society's respon-

‘”V@nw"

sibility to the CCIR; the need for a com-
posite digital video standard; and form-
ing groups to study digital small-format
recording and cart machines.

SMPTE conference
sessions in the making

Jack Spring of Eastman Kodak has
been appointed program chairman for
the 128th technical conference and
equipment exhibit of the Society of Mo-
tion Picture and Television Engineers
(SMPTE). The conference and exhibit
will be held Oct. 24-29, at the Jacob K.
Javts Convention Center in New York.

Francis J. Haney of ABC-TV is pro-
gram vice chairman. Grant P. Ireland,
Allied Film & Video, and Michael T.
Fisher, ABC-TV, are the topic chairmen.
Ireland and Fisher will be responsible for
the solicitation of technical papers within
the categories of film and television,
respectively.

Tie theme for the conference is
Toc by s Technology—Tomorrow’s Reali-
ty? Topic sessions are being formed and
the committee is arranging a session on
higl-definition television. A session
devoted to archiving also is planned.
This session would consider some of the

restoration work undertaken by in-
dividuals, institutions and corporations.

CCIR postpones HDTV
standard action

At its 16th plenary assembly in
Dubrovnik, Yugoslavia, the International
Radio Consultative Committee (CCIR)
postponed action on a proposed 1,125
line/60Hz single worldwide HDTV
studio standard. The proposal was sup-
ported by the United States, Canada and
Japan. The 1,125/60 standard has,
however, been incorporated into CCIR's
report on HDTV, making it the only
recognized parameter.

The CCIR is a body of the International
Telecommunications Union (ITU), an
organization affiliated with the United
Nations. During its second session on
HDTV, the CCIR approved the report of
an ad hoc HDTV group. This approval in-
cluded three significant steps toward
HDTV standardization.

First, the 1,125/60 proposal was con-
firmed, making it an annex to report
801, the CCIR’s only report on HDTV.

Second, the marketplace acceptance of
HDTV systems based on the 1,125/60

Continued on page 121
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Politics 1,
Technology 0

6 Broadcast Engineering July 1986

I Lditorial I

Ask a given number of people for a solution to a problem and you will probably get
as many different answers, ranging from the practical to pie-in-the-sky schemes.
That’s what happened when the question of quadraphonic FM was posed, and the
HDTV question seems to have met the same fate.

Thirteen years worth of research and discussion evolved into the proposed HDTV
production system that went to the CCIR plenary session in May. Smooth sailing had
been predicted for the plan as late as October 1985.

Then suddenly, in 11th-hour dissension, yea votes became nays, as talks moved
from engineering circles to economically and politically oriented meetings. Even
before HDTV was tabled at the CCIR session, a new study group was organized for
further investigation of HDTV as a system from production to reception. A new
timetable notes 1988 as the tentative deadline for new or revised proposals for im-
proved TV imaging for the world.

Will the 1,125/60 HDTV system remain tabled until 1988? Or will predictions made
by speakers at the 1985 international conference in Montreux, Switzerland, come
true? Those predictions were that various systems of limited or no compatibility
would be developed and used. The overall result would be a situation that might be
even more complex than our tripartite world of NTSC, PAL and SECAM.

Can politics and economics control what is touted as the biggest thing in television
since color? Apparently yes, but there are several other factors that require con-
sideration.

The desire for a worldwide system of improved imaging has been stated as a major
goal in picking an HDTV standard. Indeed, the CCIR study group is mandated to find
solutions to concerns about the 1,125/60 NHK system. Even the Japanese have
agreed to reconsider that system in light of European objections to the 60Hz-based
approach. Nonetheless, the possibility of one standard diminishes as time passes.

Such analysis is no doubt a good idea. But what of those companies that have made
sizable investments in research? With a marketable product now in existence, can
those companies afford to sit back and wait? From that premise, the need for com-
patibility rests not with today’s TV systems, but with the existing 1,125/60 equipment
that will be in use in two years.

National economies must be protected. If a new technology should come from
another country, then either licensing fees must be paid to the originating country (or
its companies) or the equipment must be imported. If consumers consider the new
technology as must-have, one method of import control is through high duties. That
will mean consumers will pay exorbitant prices to purchase an HDTV receiver.

National pride also must be considered. How can a country be proud if the research
and design teams of its TV equipment manufacturers succumb to designs from
another country? Political ideology is inextricably linked to the outcome of this inter-
national quandary.

With these factors established at the start, the new study group can expect a dif-
ficult task in finding a universal HDTV format. It must satisfy users of both 50-field
and 60-field systems and ideally offer some compatibility with current NTSC, PAL and
SECAM equipment. The format should meet certain requirements desired by the film
community, particularly in the area of gamma transfer characteristics.

Frequency allocations for eventual transmission of HDTV programming present ad-
ditional problems. In the United States, a move is afoot to reassign some unused UHF
TV channels to 2-way land mobile and cellular radio communications. Those chan-
nels could conceivably provide a terrestrial wideband transmission channel for
HDTV. Satellite channels are no less in demand and may become even more sought
after because of failures in the U.S. and European space agencies’ programs.

In light of all the problems facing HDTV standards work, do we really need it?
There is no general public outcry for the service. In fact, it would appear that only a
limited portion of the broadcast industry is deeply concerned. Perhaps the best idea
is, for now, to simply write off over-the-air HDTV as a clever, but impractical concept.
Let it join quadraphonic sound, which died from indecision, and AM and TV stereo,
now both shrouded in legal controversy.

Let’s work instead to glean the maximum quality from current TV broadcast
signals. Then, someday, it just may be possible to find a system that will be acceptable
to the world. Then again, maybe not. But meanwhile, we will have enjoyed the fruits
of our efforts with today’s working systems. (BE)}!
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STUDIOS - POST PRODUCTION = MOBILE UNITS
MASTER CONTROL - MICROWAVE -FIBER OPTICS

If your future plans include an individual component. a turnkey system, or some- .
thing in between. we can develop your ideas into a complete television facility.

THE

LERRO

CORPOCRATION
3125 N. Broad St., Philadelphia, Pa. 18132
215 -223-8200
Contact Bob McTamney
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FCC modifies quarterly
list requirements

By Harry C. Martin

The FCC has changed its record-
keeping requirements regarding issue-
responsive programming.

Under the revised rule, licensees are
required to list, on a quarterly basis, the
programs that have provided the
station’s most significant treatment of
community issues in the preceding three
months. Previously, quarterly program
listings had to include five to 10 of the
most significant community problems
and a listing of illustrative responsive
programming.

The basic differences between the old
and the new standards are that a list of
issue-oriented programs that are il-
lustrative, without regard to significance,
will no longer suffice; and that the re-
quirement that a minimum of five to 10
issues be listed has been eliminated.

However, the commission noted that
licensees whose quarterly listings of
issue-responsive programming include
significant programming directed to five
to 10 community issues would likely be
able to demonstrate compliance with
FCC public service standards.

This rule change was made in response
to a directive from the U.S. Court of Ap-
peals for the District of Columbia Circuit
in connection with the court's review of
radio deregulation. The rule was made
applicable to television for consistency.
The first listing subject to the new stan-
dard was due to be placed in the public
file on or before July 10.

Review of FM technical
rules terminated

The FCC has terminated its review of
FM technical and operational rules by
eliminating the following rules that it
considered unduly burdensome or in-
hibiting:
*FM stereophonic sound transmission
quality standards;
estandards that limit development of
new methods of FM stereophonic
transmission;
sstandards regarding FM main-channel
signal degradation caused by SCAs;
*FM transmission system safety re-
quirements and electrical properties re-
quirements; and
snon-commercial educational FM regula-

Martin is a partner with the legai firm of Reddy, Begley
& Martin, Washington, DC.
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tions that were duplicated elsewhere in
the rules.

This deregulation became effective
June 9.

First come, first served

The commission has changed its proc-
essing standards for commercial FM ap-
plications in one important respect. This
change, made effective in late May, ap-
plies to situations in which all of the ap-
plications filed within a window filing
period are rejected for technical defects.

Under the previous procedure, the first
acceptable application filed after a mass
rejection would receive the grant. Under
the new procedure, the commission will
specify a future date—seven days from
the release of a public notice—on which
new applications may be filed on a first
come, first served basis. No new applica-
tions will be accepted for tender before
the release of this public notice. Applica-
tions received between the date of
release of the public notice and the
seventh day thereafter will be treated as
if received on the seventh day.

This procedural change was made to
ensure fairness to all potential applicants.
Previously, applicants had to be
prepared to refile on a moment’s notice
in order to have a chance to compete,

EEO rules not applicable
to broadcast networks

The commission has refused to extend
its Equal Employment Opportunity rules
to broadcast networks and multiple-
owner headquarters.

The ruling arose in connection with
denial of a petition for reconsideration
filed by the National Black Media Coali-
tion. In November, when the commission
decided to open a rulemaking for revi-
sion of its EEQ rules, it denied the
NBMC's original request to extend the
reach of the EEO rules to networks and
headquarters.

At that time, the agency said it would
consider NBMC's proposal in the context
of its broader rulemaking. In seeking
reconsideration, NBMC argued that the
issues being studied by the FCC in the
rulemaking do not relate to networks

WWW.americanradiohistorv.com

and headquarters operations. The com-
mission disagreed, saying it would take
up the matter once the nature and scope
of broadcast licensees’ basic EEO obliga-
tions have been determined.

Recent forfeiture actions

The commission has issued a notice of
apparent liability for a forfeiture of
$10,000 to an Oregon FM station for
violation of the main studio rule and
another rule that requires local program
originations.

In another forfeiture action, a Colorado
station faces a $3,100 fine for failing to
fence in its antenna tower, install an
operable EBS receiver and generator,
conduct weekly EBS tests, cease using
remote control within three hours after a
malfunction, have a licensed operator on
duty, and have an issues-programs list in
its public inspection file.

In spite of ongoing deregulation, the
FCC continues to vigorously enforce
rules that still are on the books.

Clarification of report
on remote control

In April's “FCC Update” it was reported
that remote-control operations using a
telephone-controlled ATS system would
violate FCC rules if the system lacks a
fail-safe mechanism that can detect the
failure of the telephone line to the
transmitter necessary to terminate
operations. This statement may be
misleading. The FCC does not require
that ATS systems have such a fail-safe
mechanism in situations in which the
licensee maintains a separate, redundant
circuit by which transmitter operations
can be terminated.

Duplication deleted

In late March, the FCC deleted section
73.242 of the rules limiting duplication of
programming on AM and FM stations
that are co-owned in the same market.

The rule provided that for either sta-
tion of an AM/FM combination licensed
to a community of more than 25,000, the
FM could not devote more than 25%
of the average program week to
duplicate programming. The commis-
sion’s deregulation in this area is de-
signed to foster expanded hours of
operation and to give full discretion to
AM/FM owners with regard to program
duplication. B




One touch and you'll know
it’s Grass Valley Group.

[EEntpe

The solid Grass Valley Group touch. The exceptional Grass Valley Group
service. The reliability only Grass Valley Group can offer. We call it the Horizon
Routing System. You’ll just call it terrific.

Grass Valley Group
oy S

THE GRASS VALLEY GROUP, INC.® — P.O. Box 1114 — Grass Valley, CA 95945 USA — Telephone (916) 273-8421 — TRT: 160432
OFFICES: New York (201) 845-7988; District of Columbia (301) 622-6313; Atlanta (404) 493-1255; Chicago (219) 264-0931;
Minneapolis (612) 483-2594; Dallas/Fort Worth (817) 483-7447; Los Angeles (818) 999-2303; San Francisco (415) 968-6680.
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HDTV: what it means
By Ben Crutchfield

An interesting question faces the TV
broadcast industry today. What, if
anything, should be done about high-
definition television? We have lived with
the NTSC color system for 30 years, and
it almost seems to be a law of nature. We
have improved the system from camera
to receiver gradually over the years, so
that the pictures we deliver today are
vastly better than those of 20 or even 10
years ago.

Critics, particularly European critics,
used to refer to NTSC as never twice the
same color. Now they are trying to de-
fend systems that have no significant ad-
vantages as well as the disadvantage of
50Hz flicker.

New TV system considerations

Meanwhile, improvements to NTSC
continue. Sophisticated filters and digital
processing at both the transmitting and
receiving ends improve the quality of the
pictures. Add multichannel sound and it
is hard to imagine how things could be
any better, until you see HDTV.

A design objective for the 1,125-line
HDTYV system was to be as good as high-
quality 35mm film. There may be
technical debates as to whether that ob-
jective has been met or exceeded, but
subjectively, most people, including
video engineers, agree that HDTV looks
better. HDTV has the 3-dimensional
quality of 35mm film without grain.

Of several systems in various stages of
development, the most highly developed
is the product of 15 years of work in the
laboratories of the Japanese Broad-
casting Network (NHK). The system uses
1,125 scanning lines, with a 60Hz field
rate and 2:1 interlace. The picture has a
3x5.3 (or 9x16) aspect ratio. Luminance
bandwidth is 20MHz, while two color
component signals use another 10MHz.
Color information, kept separate from
luminance, avoids the NTSC crosstalk.

New TV studio concept

This system has been proposed as a
world standard for video production.
Note that this is proposed as a production
standard. So far no one has suggested
distributing 30MHz signals by any cur-
rent means.

Interest in HDTV is growing among
production people as a possible alter-
native to film as the production medium.
There is no processing, allowing viewing

Crutchfield is project director for Advanced TV Ter-
restrial Broadcast Products, a joint project of the NAB
and Association of Maximum Service Telecasters.
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and editing of the tape to proceed almost
as soon as a scene is shot. A wide range
of special effects can be set up quickly,
because there is no need to print and

process film, including intermediate
stages such as the traveling matte. When
completed, the program would, for the
foreseeable future, be converted to film
or NTSC tape for distribution.

Exploring definition

In broadcast, however, what can we do
with a program source for which the
video alone takes up five times the band-
width of our current channel allocations?
The answer lies in bandwidth compres-
sion techniques. It seems that although
the wide bandwidth of information is
needed to produce a finished HDTV pro-
gram, the viewer does not need as much
data to see an HDTV picture.

The human eye and brain constitute a
sophisticated system for processing infor-
mation. Various subsystems process dif-
ferent stimuli in different ways and at dif-
ferent rates. Researchers have studied
reactions to motion, color, brightness,
lines and edges.

How the eye reacts to motion is one of
the easier concepts to understand.
Basically, the eye is less sensitive to the
detail of a moving object. The immediate
implication of this is that we do not need
to transmit as much information about a
part of a picture that is moving, relative
to the rest of the picture. In a shot of a
person running, with the camera head
locked, the eye would be satisfied with
less detail of the person than of the
scenery. Because the scenery would
change little, we do not
retransmit all of the background infor-
mation in every frame.

In fact, most information in television
or motion pictures changes very little
from frame to frame. Exceptions are cut
transitions, but the eye takes longer than
one frame to adjust to the new picture,
reducing the need to transmit a full high-
definition first frame after the cut. In ex-
periments with transmissions of chang-
ing information only, pictures have been
produced with some motion using the
bandwidth of an audio signal.
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On a practical level, several systems of-
fer the possibility of broadcasting HDTV.
At present none are completely compati-
ble with NTSC and none are within
6MHz, nor does it appear likely that a
means exists to transmit HDTV quality
within the NTSC 6MHz boundaries. One
culprit is the method in which color was
added in the 1950s. We are, it seems, ap-
proaching the limits of improvements to
the existing system.

Impressive evidence shows that an
HDTV signal can be transmitted within
as little as 8MHz to 12MHz, by taking ad-
vantage of what is known about eye and
brain information-processing methods.
Development and implementation of
such a system would mean that our ex-
isting, terrestrial broadcast system could
take advantage of the major improve-
ment offered by HDTV and maintain
technical competitiveness with the other
mediums that are not bandwidth
restricted.

Demos verify theories

Demonstrating the feasibility of such
systems is a top priority of the NAB and
the Association of Maximum Service
Telecasters (MST). This demonstration is
important for two reasons.

First, for many broadcasters, advanced
TV systems are still laboratory
curiosities. People need to know more
about these systems, particularly regard-
ing their potential use by broadcasters
and by competing media.

Second, it is essential that Congress
and the FCC be persuaded not to
preclude, through changes in UHF spec-
trum allocations, the broadcast delivery
of advanced television. This is an urgent
matter, because the FCC is currently con-
sidering a major proposal to allow land
mobile services to share parts of the UHF
TV spectrum.

NAB and MST are preparing a series of
demonstration broadcasts for the
Washington, DC, area and, possibly, for
other cities. The first system to be dem-
onstrated will be MUSE, developed by
NHK. NHK has conducted a broadcast
test of this system in Japan using FM, but
the test being planned will use vestigial
sideband AM to conserve spectrum. NHK
is supporting the project with equipment
and engineering expertise. In addition,
other manufacturers have offered
cameras and recorders.

What is MUSE? The acronym stands
for multiple sub-Nyquist sampling en-
coding. The system transmits 1,125-line
HDTV in only 8.1MHz. Be))
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The FMX system

By Emil Torick

During the past three months, we have
looked at the theory behind FMX. We
found that FMX appears to resolve the
reduced signal-to-noise ratio problem en-
countered by stations broadcasting in
stereo through the addition of a second
subchannel (§'). This signal is transmit-
ted in quadrature with the standard
stereo subchanne! (S). As we finish our
discussion of FMX, let’s see how effective
the system can be on a practical basis.

Because the system relies on compand-
ing for its operation, there is the possibili-
ty of errors developing in the receiver.
As discussed last month, crosstalk is the
major concern. Because crosstalk is
program-related, it can add to or subtract
from the conventional signal com-
ponents.

A negative phase error greater than
10° may cause the apparent stage width
to be narrowed. In effect, this tends to
reduce the audio’s stereophonic image. If
the phase error is positive, the crosstalk
will be out of phase and may contribute
to an apparent widening of the stage
width, an effect sought by some broad-
casters who use additional gain in the S
channel of their transmissions. In actual
practice, neither effect is likely to be
noticed. Because the re-entrant compres-

Torick is vice president, audio technology, for CBS_,
Stamford, CT.

sion characteristic effectively limits pro-

gram peaks in the S’ channel, the
crosstalk from significant program tran-
sients that dominate the psychoacoustic
localization process is minimized.

The audio effect is a function both of
the amount of compression (gain) of the
$’ channel and the misalignment of the
receiver with respect to proper 38kHz
phase.

System effectiveness

One benefit of the FMX system is im-
proved S/N, but the main benefit to
broadcasters may be the extended range
of a station’s signal. In strong signal
areas, the monophonic and stereophonic
S/N in most receivers is greater than
70dB and little improvement can be ex-
pected. For stereo reception with less
than 60dB S/N, the service offers im-

Figure 1. As the map shows, the coverage
with FMX-equipped receivers is almost equal
to a station’s monaural coverage range.

provement to the full capability of the
system.

Initial tests were conducted in coopera-
tion with Connecticut public radio station
WPKT. The station transmits with an
ERP of 19kW and features both music
and talk programming. Figure 1 com-
pares the station's reception contours for
a received S/N of 60dB for conventional
stereo, mono and FMX,

Except for a small area in a moun-
tainous area of the western sector, the
stereophonic service extends all the way
out to the monophonic contour.
Although theory predicts an approx-
imate tripling in the coverage area for
non-directional transmissions, the WPKT
tests showed an even greater improve-
ment. In this case, the extended 60dB
stereo service area quadrupled from ap-
proximately 1,200 square miles to 4,800
square miles.

With the emphasis on AM stereo, im-
provements in the FM broadcast service
seem to have taken a back seat.
However, the FMX system may now pro-
vide additional help to the FM broad-
caster attempting to meet the challenge
being mounted by AM stereo. In any
case, the potential for expanding the
useful coverage area of a station’s stereo
signal through the FMX system is worth
investigating.

Edltor's note: This material was adapted from an
Audlo Engineering Society paper presented by Torick
at the 70th AES convention, Oct. 12-16, 1985. Torick

MASS. presented an update on the latest field tests of FMX at
. the 1986 NAB convention. A copy of his paper Is
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pass clipping filters to provide the final absolute
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emphasis circuits allow you to achieve the maxi-
mum in fidelity on typical receivers.
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I&ltellite technology

Analyzing
antenna types

By Elmer Smalling 111

The antenna system is one of the most
important components of an earth sta-
tion or SNG van. Although these anten-
nas may look similar at first glance, there
are three different types of dishes. each
with its own peculiar characteristics. In
order of popularity, they are:

e prime focus reflector antenna;

¢ Cassegrain reflector antenna; and

* offset feed reflector antenna.

Many people refer to the large reflec-
tor of an earth-station system as the
antenna. This is not correct. The antenna
itself is a small element or portion of
waveguide located within the feed
assembly. The more visible reflector may
be 400 to 1,000 times larger than the ac-
tual antenna element.

Prime focus

The prime focus antenna system is the
most common type of satellite earth-
station antenna system. It consists of a
large surface reflector with a parabolic
shape. The antenna, which may be less
than an inch long, and the associated
low-noise amplifier (LNA) are located at
the focal or prime focus point of the
reflector. The two items may be sup-
ported in front of the reflector on a large
buttonhook or at the apex of a support
tripod. .

The parabolic reflector shape ensures
that all portions of the impinging signal
wavefront reach the apex or antenna at
the same time. Furthermore, all parallel
rays that strike the inside face of the
parabolic curve will be directed toward
the focal point to achieve the most signal
gain.

There are two general drawbacks to
the prime focus system. First, the anten-
na support structures, either the but-
tonhook or the LNA/feed support tripod,
cause some signal blockage. Second, the
LNA and other feed equipment are not
easily accessible.

Cassegrain

The Cassegrain antenna derives its
name from an optical telescope design
that uses primary and secondary mirrors.
The Cassegrain reflector goes a step fur-
ther than the prime focus type. Instead of
a tiny microwave antenna at the focal
point, a small convex reflector focuses
the incoming signal energy from the
main reflector back down to the antenna

Smalling, BE's consultant on cable/satellite systems,
is president of Jenel Systems and Design, Dallas.

14 Broadcast Engineering July 1986

e —

PARABOLIC
/ REFLECTOR

PRIME FOCUS

PARABOLIC
REFLECTOR

HYPERBOLIC (ELLIPTICAL)
/ SUBREFLECTOR

CASSEGRAIN
(GREGORIAN)

SPHERICAL
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and LNA located at the hub or apex of
the parabola.

The secondary subreflector has a
hyperbolic shape that, along with the
parabolic shape of the large reflector sur-
face, causes all reflected signals to have
identical length paths to or from the
antenna. It is important that all signal
paths to or from the antenna be the same
length so that they will arrive at the
antenna at the same time in phase.
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The Cassegrain style has advantages
over the prime focus type. First, the
antenna and LNA are mounted at the
hub of the large reflector, making them
more accessible. Second, any spillover
signal that reaches the large reflector
comes from the area of the small sub-
reflector and the sky. While a prime
focus system allows reflections from the
ground to reach the antenna, the
Cassegrain system avoids these sources
of possible interference. The spillover
generated noise of the Cassegrain system
is, therefore, much lower. The presence
of the subreflector structure does create
more signal blockage than with the
prime focus design.

The equivalent focal length of the
Cassegrain antenna system is longer
than for an equivalent diameter prime
focus. As a result, the cross polarization
is less. Cross polarization occurs when
signals, which are purposely transmitted
in the vertical or horizontal planes, cross
back and interfere with each other.

The subreflector may be elliptical in
shape, in which case the system is called
a Gregorian reflector. The Gregorian
system allows a system design with a
smaller focal length and may be used
when system package size is critical.

Offset

Offset antennas are popular in SNG ap-
plications. These systems may have a
single or double reflector design. In some
cases, the antennas do not incorporate
parabolic reflectors, which would ensure
that all impinging waves are in perfect
phase. As a result, the shape of the reflec-
tor for offset antennas must be carefully
designed to achieve a constant phase
condition across the reflector.

Spherical reflector surfaces are a
popular alternative for offset systems,
because the spherical shape allows for
multiple focus points or feeds without
astigmatism. As such, spherical reflector
systems are used when antenna systems
must communicate with multiple
satellites over the geostationary arc.

Offset reflector designs do not have to
suffer from blockage by subreflector
and/or LNA support spars, because the
support arms are not in line with incom-
ing signals. These systems are easily fold-
ed and stored, making them more ap-
plicable to portable operations. In addi-
tion, the feed point and LNA are located
near the base of the antenna and are
easily accessible. 1279
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Synchronous AM in
FM systems
By Jerry Whitaker, editor

The output spectrum of an FM radio
transmitter or TV aural transmitter con-
tains many sideband frequency com-
ponents, theoretically an infinite num-
ber. Pairs of sideband components are
spaced from the carrier by multiples of
the modulating frequency. The total RF
power output of the transmitter remains
constant with modulation, but the
distribution of power into the sideband
elements changes with the modulating
waveform. Power at the carrier frequen-
cy is reduced by the amount of power
shifted to the sidebands.

The practical considerations of trans-
mitter design and frequency allocation
make it necessary to restrict the band-
width of all FM broadcast signals. Band-
width restriction brings with it the
undesirable side effects of distortion in
the demodulated output of a receiver,
phase shifts through the transmission
chain and the generation of synchronous
AM components. In actual practice, a
signal of acceptable quality can be trans-
mitted through the bandwidth allocated
to an FM broadcast station or TV aural
channel. This process, however, requires
tradeoffs in performance. The key to this
effort is the design of a system that takes
advantage of all available bandwidth,
while preserving the maximum spectral
purity possible.

Bandwidth limiting

In most medium- and high-power FM
and TV aural transmitters, the primary
out-of-band filtering is performed in the
output cavity of the final stage. Previous
stages in the transmitter (the exciter and
IPA) are designed to be broadband, or at
least more broadband than the PA out-
put. The goal is to limit the bandwidth of
the transmitter RF signal at one stage on-
ly. In this way, control over system band-
width can be tightly maintained, and the
tradeoffs required in any practical FM
system can be optimized. If, on the other
hand, more than one narrowband stage
exists within the transmitter, adjustment
for peak efficiency and performance can
be a difficult proposition.

The following factors can affect the
bandwidth of an FM or TV aural
transmitter:
sthe total number of tuned circuits in the
system,;
ethe amplitude and phase response of
the total combination of all tuned circuits
in the RF path;

*the amount of drive to each RF stage
(saturation effects); and
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sthe non-linear transfer function within
each RF stage.

Although generally the domain of the

transmitter design engineer, the follow-
ing techniques can be used to improve
the bandwidth of a given system:
*Maintain wide bandwidth until the final
RF stage. This can be accomplished
through the use of a broadband exciter
and broadband (usually solid-state) IPA.
eMinimize the number of interactive
tuned networks within the system.
Through proper matching network
design, greater bandwidth and simplified
tuning can be accomplished.
*Use a single-tube design (for medium-
and high-power transmitters) or a broad-
band, complete solid-state design (where
practical). The objective here is to main-
tain wide bandwidth until the last possi-
ble point in the RF chain.

Bandwidth affects the gain and effi-
ciency of any FM RF amplifier stage. The
bandwidth is determined by the load
resistance across the tuned circuit and
the output or input capacitance of the RF
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stage. Because grid driven PA tubes
typically exhibit high input capacitance,
the PA input circuit generally has the
greatest effect on bandwidth limiting in
an FM transmitter.

The grid circuit can be broadened
through resistive swamping in the input
circuit, or through the use of a broad-
band input impedance matching net-
work. One approach involves a combina-
tion of series inductor and shunt
capacitor circuit elements implemented
on a printed circuit board. (See Figure 1)
In this design, the inductors and
capacitors are etched into the copper-
clad laminate of the PC. This approach
provides the necessary impedance trans-
formation from a 50Q solid-state driver
to a high-impedance PA grid in a series
of small steps, rather than more conven-
tional L, pi or tee matching networks.

Synchronous AM

As the bandwidth of an FM transmis-
sion system is reduced, synchronous
amplitude modulation increases for a
given carrier deviation (modulation).
Synchronous AM is generated as tuned
circuits with finite bandwidth are swept
by the frequency of modulation. The
amount of synchronous AM generated is
dependent on tuning, which determines
(to a large extent) bandwidth, and devia-
tion from the carrier frequency. Figure 2
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Figure 1. A broadband impedance matching network designed to couple the 508 output of a
solid-state driver to a high-impedance PA tube grid.

TRANSMITTER
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AF = CARRIER DEVIATION
FM = MODULATING FREQUENCY

Figure 2. The generation of synchronous AM
in a bandwidth-limited FM system. Note that
minimum synchronous AM occurs when the
system operates in the center of its pussband.
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illustrates how synchronous AM is
generated through modulation of the FM
carrier.

Next month, look for more on the syn-
chronous AM problem and how it can be
minimized.
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Using power tubes

By Jerry Whitaker, editor

Maintenance of the air-handling
system for the PA stages of a broadcast
transmitter is a relatively simple but ex-
tremely important part of routine plant
maintenance. Regularly check the condi-
tion of all ducts, boots and blower cages
inside the transmitter. A unit that has
been in operation for a number of years
can suffer from reduced air-system effi-
ciency because of the collection of
microdust on the blades and cage of a
blower or along the sides of a discharge
duct or boot.

A convenient method for checking the
efficiency of a transmitter cooling system
over a period of time involves docu-
menting the back pressure that exists
within the PA cavity. This measurement
should be made with a manometer, a
simple device that is available from most
HVAC suppliers. The connection of a
simplified manometer to a transmitter
PA input compartment is illustrated in
Figure 1.

Be extremely careful when using the
manometer to ensure that the water in
the device is not allowed to backflow in-
to the PA compartment. Do not leave the
manometer connected to the PA com-
partment when the transmitter is on the
air. Make the necessary measurement of
PA compartment back pressure and
disconnect the device. Seal the con-
nection point with a subminiature plumb-
ing cap or other hardware.

By charting the manometer readings,
it is possible to accurately measure the
performance of the transmitter cooling
system over time. Changes resulting
from the buildup of microdust may be
too gradual to be detected except
through back pressure charting. Be cer-
tain to take the manometer readings dur-
ing periods of calm weather. Strong
winds can result in erroneous readings
because of pressure or vacuum condi-
tions at the transmitter air intake or ex-
haust ports.

Deviations from the typical back pres-
sure value, either higher or lower, could
signal a problem with the air-handling
system. Decreased PA input compart-
ment back pressure could indicate a
problem with the blower motor or a
buildup of dust and dirt on the blades of
the blower assembly. Increased back
pressure, on the other hand, could
indicate dirty PA tube anode cooling fins
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or a buildup of dirt on the PA exhaust
ducting to the outside. Either condition is
cause for concern.

Blower maintenance

A transmitter suffering from reduced
air pressure into the PA compartment
should be serviced as soon as possible.
Failure to restore the cooling system to
proper operation could lead to
premature failure of the PA tube or other
components in the input or output com-
partments. Blower problems in a trans-
mitter do not improve with time. They
always get worse.

Failure of the PA compartment air-
interlock switch to close reliably may be
an early indication of impending cooling-
system trouble. Such failures could be
caused by normal mechanical wear or vi-
bration on the switch assembly. Or, they
may signal that the PA compartment air
pressure is dropping. In such instances,
documentation of manometer readings
will show whether the trouble is caused

AIRFLOW

t

PA TUBE
CHIMNEY

-« PA OUTPUT

COMPARTMENT

by the failure of the air-pressure switch
or a decrease in the output of the air-
handling system.

Warm-up/cool-down

The recommended warm-up period be-
tween application of filament-on and
plate-on commands should be followed
closely. Most transmitter manufacturers
specify a warm-up period of about five
minutes. The minimum warm-up time
should be two minutes. Some units in-
clude a time delay relay to prevent the
application of a plate-on command until
a predetermined warm-up cycle. Do not
defeat these protective circuits. They are
designed to extend PA tube life.

Most transmitter manufacturers also
specify a recommended cool-down
period between the application of plate-
off and filament-off commands. This
cool-down, generally about 10 minutes,
is designed to prevent excessive
temperatures on the PA tube surfaces
when the cooling air is shut down. Large
vacuum tubes contain a significant mass
of metal, which stores heat quite effec-
tively. Unless cooling air is maintained at
the base of the tube and through the
anode cooling fins, excessive tempera-
ture rise can occur. Again, the result can
be shortened tube life or even
catastrophic failure because of seal
cracks caused by thermal stress.

Most tube manufacturers suggest that
cooling air continue to be directed
toward the tube base and anode cooling
fins after filament voltage has been
removed to further cool the device. Un-
fortunately, however, few transmitter
control circuits are configured to allow

this mode of operation. BREY))
MANOMETER
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back pressure at the input compartment of a
PA cavity.
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JVC's CR-850U Editing VCR1t's
the one video dealers choose
when selecting VCRs for 3/4"editing.

On-line systems. A-B roll sys-
tems. Off-line systems. Remote
! vans. Rental departments. News-
room editing. Computer graphics.
Animation systems. .. Just a few of
the applications where customers
need the best, and dealers choose
the CR-850U to make sure they
Jetit.

Why the CR-850U? Excellent
dicture quality: the result of an
ncreased S/N ratio, Y-688 dubbing,
special noise reduction circuitry.
=ast, accurate editing: the benefit
reaped from the direct drive tape
fransport system and the separate
SMPTE time code address track.

The new front load, rack-mount
design with parallel and serial
remote control capability allow
easy interface with existing and
new edit systems. Built-in self
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-
diagnostic circuits with front panel -
test points speed mﬁsﬂaqce

*_and adjustments.

Dealers’ choice, yes! But the
odds are always in your favor,
whatever your application, with
the JVC CR-850U.

See your JVC Professional
Video Dealer today or, for literature
call toll-free:

1-800-JVC-5825
JVC COMPANY OF AMERICA 2
Professional Video 5
Communications Division x
41 Slater Drive
Elmwood Park, NJ 07407

JVC CANADA,
Scarborough,Ontario




I Management

Managing the
management transition

By T. Lowell Landrum, Ph.D.

As you look over your career, you
probably can point to events that strong-
ly influenced it and perhaps even
changed the direction you originally in-
tended to go. lf you're a broadcast
engineer who unexpectedly became a
manager, you would probably point to
whatever it was that catapulted you into
management.

A love of electronics is usually the
reason engineers enter the radio or TV
field. Yet, as they demonstrate their elec-
tronics skills, many of them are reward-
ed with promotions that take them out of
electronics and place them into super-
visory or management positions.

The transition from electronics
specialist to people manager is often ac-
companied by a sense of awe, and
perhaps, fear. After all, you've spent
years developing electronics-related
skills, not managerial techniques. The
thought of having to begin developing
supervisory skills—interacting with peo-
ple instead of tending to equipment on a
full-time basis—is more than just a little
frightening.

For a large number of broadcast
engineers, chances are that they have
never received any kind of managerial
training. Knowing how to manage others
effectively comes naturally for some, but
for many, a sudden promotion to
management takes them from a position
in which they were comfortable and
knowledgeable to one in which they are
unprepared to handle the tasks ahead.
They lack the tools to get the job done.

Jigsaw puzzle management

Let's assume that you have been
recently promoted to a supervisory posi-
tion. Furthermore, let's assume that you
are one of the lucky ones because your
company decides to send you to school
to learn some management techniques.
What will you encounter as you return to
the classroom?

The first thing you might learn is that
there are different management
philosophies. One of them is called
jigsaw puzzle management. Under this
philosophy, you compare the functions
and skills of management to the pieces of
a puzzle. Each piece of the puzzle

Landrum is executive vice president for the Center for
Management Institutes, Lafayette, IN.
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represents a particular skill that will be
necessary for you to master in order to
perform your job.

Like the pieces of a jigsaw puzzle,
every skill is locked into several others,
and when certain skills fall into place,
others will follow. When you are able to
put all the pieces together, you become a
complete picture of a manager. This is
the picture you will portray to your
subordinates, peers and supervisors on a
day-to-day basis. The managerial jigsaw
puzzle includes these pieces, or skills:
*Planning. You must be able to plan not
only daily activities, but also short- and
long-range projects. The effective
manager knows the importance of
developing work plans. These plans must
be flexible so that they can be reshaped
as situations change.
®Organizing. This means more than
simply having the right material at the
right time. Effective organization in-
cludes assigning people to positions of
responsibility for which they are suited.
You should not grab the first available
person for a task. It may be that a par-
ticular person is inappropriate or un-
trained for the project. Good managers
organize the work so that people
are used to their best advantage.

e Motivating. This is an often misunder-
stood term because, in reality, people
motivate themselves. A manager must
learn what will make staff members
motivate themselves. Understanding that
different things motivate different people
and tailoring the incentive to the in-
dividual are the keys to successful
motivation.

eCommunicating. More complex than
you might think, communication is more
than talking or writing to each other; it is
developing an understanding of what is
needed to accomplish a job before it is
started. As a manager, you cannot solve
problems, train people or delegate tasks
without effective communication.

Leadership styles
There are many leadership styles and
just as many names for them, such as:
deserter, missionary, autocrat, bureau-
crat, developer and executive. More im-
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portant than the names of the modes of
leadership, however, is that a manager is
able to borrow something from each
style. Leaders who cannot shift from one
leadership style to another, depending
on the situation at work, will face dif-
ficulties on the job.

A manager must be sensitive to the
particular needs of employees. If an in-
dividual's job-related needs go unful-
filled, that person’s frustration can lead
to poor performance, ineffectiveness and
a vast range of problems that can also af-
fect the rest of the staff. The style of
leadership plays a role in how managers
meet, or fail to meet, the needs of a staff.

Group behavior is perhaps one of the
more important areas about which
managers need to know. People play
many different roles in an attempt to be
recognized or accepted by a group. Such
roles as informal leader, enforcer, clown,
guard or house lawyer are often taken
on by employees within a staff.
Understanding how these roles are
typically acted out can help managers
deal with them.

Other skills

There are a myriad of other
managerial skills that you must develop
and constantly improve in order to be an
effective supervisor. These include
delegating, managing time, training per-
sonnel, handling conflicts and coping
with job stress.

Developing the skills to be a good
manager takes both time and effort. If
you work for a company that recognizes
the value of training and is willing to
send you to seminars to improve your
management skills, take advantage of
this opportunity. On the other hand, it
may be that you will have to read and
study on your own to learn about becom-
ing an effective manager. Although it is
usually not as enlightening as a
classroom experience, it can help you to
broaden your perspective and lead you
to some solutions.

Supervising others might seem a little
like hocus pocus, especially at first, when
a broadcast engineer goes from the ab-
solute science of electronics to the not-
so-absolute area of management. Just
remember, you didn’t learn all you know
about electronics all at once.

(BE)
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BTPIERE'S TWO WAYS TO GET
GREAT DEAL ON A BMX”

More than 800 on-air BMX consoles have
been installed in hundreds of stations since their
introduction in 1979. For these stations, it didn’t
make good sense to compromise their operations
with a “lookalike” BMX. Taking big chances with
shortcuts to save a few bucks rarely does.

Today, it still doesn’t make much sense to
settle for less than the best — that is, if on-air
quality and smooth, reliable operations are your
goals. And that's precisely where a PR&E console
fits into your station.

Our BMX Series now has two models, the
original Series Il and the new Series IIl. Both have
the quality you expect. Both offer the same legen-
dary operational ease. Both are fully modular
consoles which can be easily configurec to
accommodate any station’s operations.

The BMX Series Il is the same affordable
“combo” board many competitors have fried to
duplicate but never equalled.
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The new BMX Series lll offers additional fea-
tures and more flexibility; we refer to it as our
“turbo” version,

Either way, there's now two great choices for

a bulletproof on-air BMX console. And, two ways
to get a great deal on the features and perform-
ance you need — without compromising the qual-
ity you want.

Contact us now for all the technical details
on both.

With a PR&E console, you'll get a lot more

than just a great deal. You'll get the real value of a
genuine BMX.

Hands Down, the # 1 Choice.

Pacific Recorders & Engineering Corporation & ,_
2070 Las Palmas Drive AR
Carlsbad, California 92008 Yy
(619) 438-3911  Telex: 181777 -

www.americanradiohistorv.com



Video waveform monitoring

By Margaret Feisel

Waveform and vector monitors tell a story about
video signal quality that a picture monitor can’t.

Someday, you may be able to walk into
a TV studio, flip a single switch and in-
stantly send perfect TV signals through-
out the facility. Today's studios,
however, simply don’'t work that way.
Equipment malfunctions, signals become
distorted and a good deal of adjustment
is required. Because of these problems,
the waveform monitor and vectorscope
are necessities at every video facility.
Both instruments have existed for more
than 20 years, but new models with new
features are still being introduced. They
continue to provide the best method of
getting the necessary information to you.
They let you see the signals.

Waveform and vector monitors are
specialized oscilloscopes adapted for the
video environment. The waveform
monitor is much like a traditional
oscilloscope, operating in a voltage vs.
time mode. Its time base triggers
automatically on sync pulses in the TV
signal, producing line- and field-rate
sweeps. Filters, clamps and other circuits
process the video signal for specific mon-
itoring needs.

The vectorscope operates in an X-Y
voltage vs. voltage mode to display
chrominance information. It decodes the
signal in much the same way as a TV
monitor or receiver to extract color in-
formation.

The two instruments serve separate,
distinct purposes as they sit side by side
in a rack, monitoring the same signal.
Some newer models combine functions,
packaging both monitor types on one
chassis with a single CRT. Others have a
communications link between two
separate instruments.

Beyond basic signal monitoring, the in-
struments provide a means to identify
and analyze signal aberrations. If the
signal is distorted, these instruments
allow a technician to learn the extent of
the problem and to locate the offending
equipment.

Basic waveform measurements

Waveform monitors are used to
evaluate the amplitude and timing of
video signals and to show timing rela-
tionships between two or more signals.
The familiar color-bar pattern is the only
signal required for these basic tests.

A word of caution about the color-bar

Feisel is a design engineer for Tektronix, Beaverton,
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signals is necessary to avoid confusion
and possible inaccurate measurements.
All color bars are not created equal.
Some generators offer a choice of 75% or
100% amplitude bars. Although sync,
burst and setup amplitudes remain the
same for the two color-bar signals, peak-
to-peak amplitudes of high-frequency
chrominance information and low-
frequency luminance levels change. The
saturation of color, a function of

chrominance and luminance amplitudes,
remains constant at 100% in both modes.
The 75% bar signal has 75% amplitude
with 100% saturation. In 100% bars,
amplitude and saturation are both 100%.

Figure 1. Color bars on a waveform monitor,
75% amplitude, 100IRE white, 2H sweep.

Chrominance amplitudes for 100%
bars exceed the maximum amplitude
that should be transmitted. Therefore,
75% amplitude color bars, with no
chrominance information exceeding
100IRE, are the standard amplitude bars
for NTSC. In the 75% mode, a choice of
100IRE or 75IRE white reference level
may be offered. Figure 1 shows 75%
amplitude bars with a 100IRE white
level. Either white level can be used to
set levels, but operators must be aware
of which signal has been selected.
SMPTE bars have a white level of 75IRE
as well as a 100IRE white flag.

For a waveform monitor to make
precise evaluations of signals, the
monitor itself must be functioning prop-
erly. It should be periodically taken to a
service center for calibration. The inter-
nal calibration signal for precise gain and
sweep adjustments should be used
regularly.

Select the calibration signal on the
front panel and, if necessary, adjust the
vertical gain calibration control until the
square wave signal is exactly 140IRE
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units in amplitude. (Some instruments
may require settings of 100IRE units.
Consult the manual.)

If the signal is also a sweep calibrator,
adjust the horizontal calibration control
so that the square wave crosses the
graticule base line at the major division
marks. Figure 2 shows a typical
calibrator signal. The adjustments are
generally done with a screwdriver; don't
confuse calibration controls with
variable gain knobs.

Another preliminary consideration is
the dc restorer setting. The dc restorer
normally should be on, to stabilize the
display from variations in average pic-
ture level (APL). Some instruments offer
slow or fast dc restorer speeds. The slow
speed maintains an average dc level, but
permits the observation of low-frequency
abnormalities, such as 60Hz hum. The
fast speed removes most of the hum.

Most waveform monitors have filters
that process the signal in order to display
certain components. The flat response is
best for basic monitor functions, because
it displays the entire signal. In Figure 1, a
flat response has been selected. The

Figure 2. A waveform monitor calibrator
signal.
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Figure 3. Chroma filter response with color
bars, 2H sweep.




chroma response filter removes lumi-
nance and displays only chrominance, as
shown in Figure 3. The low-pass filter
removes chrominance, leaving only low-
frequency luminance levels in the
display. (See Figure 4.)

The IRE filter was originally designed
to average out high-level, fine-detail
peaks on a monochrome TV signal,
aiding the operator in setting brightness
levels. The IRE response removes most,
but not all, of the chrominance. Even so,
the IRE mode can be useful for observing
luminance levels, as shown in Figure 5.

Figure 4. Low-pass filter response with color
bars, 2H sweep.

Figure 5. IRE filter response with color bars,
2H sweep.

Video amplitudes

The overall amplitude of the video
signal is an important parameter to
monitor. Deviations from the nominal
1V signal, expressed in IRE units or as
percentages, are referred to as insertion
gain or loss. Any equipment in the video
path may change the gain, with the er-
rors cascading to result in severe picture
impairments. Even small changes in
brightness can be perceived by the
human eye.

The insertion gain errors, whether too
large or too small a signal amplitude,
may eventually manifest themselves as
signal distortions. It is, therefore, impor-
tant for each piece of equipment to ac-
curately transfer a 1V signal at its input
to a 1V signal at the output. Insertion
gain is measured at the output of every
active device in the signal path.

To check overall amplitude, position
the displayed waveform vertically, until
the blanking (back porch) level overlays
the OIRE graticule line. A vertical scale
on the graticule divides the standard 1V
video signal display into 140IRE

units— 100IRE above the base line and
40IRE below. The white level should
come just to the 100IRE or 75IRE mark,
depending on the color bars used.

Sync should extend to —40IRE, while
setup (the black part of the color bars)
should be at 7.5IRE. Setup and peak
white are generally the only luminance
levels checked with the color-bar signal.
A linearity signal can be used to check
intermediate luminance levels, but lin-
earity is usually not considered neces-
sary for basic insertion gain evaluation.

Some chrominance checks should be
part of an insertion gain measurement
procedure., Check (and adjust) the burst
amplitude, making certain that it is
40IRE peak to peak, centered on the
OIRE mark. Verify that peaks of
chrominance on the first and second
75% signal bars reach the 100IRE line. A
vectorscope is better suited to precisely
evaluate chrominance amplitudes and
will be discussed later in this article.

Sync pulses

The duration and frequency of the TV
system sync pulses also must be
monitored. Horizontal sync width should
be watched closely. Most waveform
monitors have 0.5us or lus per division
magnification (MAG) modes, which help
to verify that H-sync width is between
4.4ps and 5.1ps, when measured at the
—4IRE point. On waveform monitors
with good MAG registration, sync ap-
pearing in the middle of the screen in the
2-line mode remains centered when the
sweep is magnified.

It is a good idea to check the rise and
fall times of sync and the widths of the
front porch and entire blanking inter-
vals. Examine burst and count the cycles.
There should be between eight and 11
cycles of subcarrier.

Check the vertical interval for correct
format and measure the timing of the
equalizing pulses and vertical sync
pulses. The acceptable limits for these
parameters are shown in the most recent
FCC pulse width specification, repro-
duced in Figure 6.

System timing

The sync pulses of all signals must be
in the same phase at the point in the
studio at which they are combined. If
they are not properly timed, the viewer
will see a horizontal shift when the pro-
gram switches from one source to
another. Even though all signals are
locked to the house reference, timing er-
rors arise as signals travel through dif-
ferent cable lengths, delaying one with
respect to the other. Therefore, timing
delay for each piece of equipment must
be adjusted to bring all signals into coin-
cidence at the switcher.

To compare signal timing adjustments,
connect a waveform monitor at the out-
put of the switcher. Select the external
reference with the house reference (prob-
ably blackburst) signal connected to the
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Figure 6. FCC pulse-width requirements as of
March 14, 1985.

external reference input. First, select this
reference signal on the switcher and
display it on the waveform monitor in
the 2H MAG sweep mode. Adjust the
horizontal position control on the
waveform monitor to place the 50%
amplitude point of the leading edge of
sync on one of the horizontal axis
graticule marks. (Do not change this
horizontal position knob setting until
system timing is finished) Now, switch
through the video sources one by one,
adjusting each source so that the leading
edge of sync falls on the same graticule
mark as the reference signal.

Why time to the blackburst house
reference? The truth is that black really
does not need to be phased, if it is never
to be a program input. Any signal could
be brought up first and other signals
matched to it. However, something has
to be the reference and blackburst is a
handy place to start.

Monitoring

The procedures described thus far are
performed with test signals before
anything goes on-air. During editing or
broadcasting, set the waveform monitor
in the 2H sweep mode. Keep an eye on it
in case levels need adjustment. If
something goes drastically wrong with
the picture, check the waveform monitor
first. Has sync or burst disappeared? Are
the amplitudes correct? The waveform
monitor will provide clues to the nature
of the problem.

Some waveform monitors have a dual
filter mode, enabling the video operator
to observe luminance levels and overall
amplitudes at the same time. In this
mode, the instrument switches between
the flat and low-pass filters. With a 2H
sweep selected, the display on the left is
low-pass filtered, while information to
the right is unfiltered. The line select

Continued on page 26
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Reach‘into the future with the FGS-4Q06 a *°

Bosch introduces a new concept for your graphics studio,
integrating all your graphic needs into one system.

The $D Hustrator, a new software feature for the EGS-4000,
brings the world of paint into the third dimengion. This
paint system combines all the conventional features ex-
pected from a quality paint system, then goes beyond by
adding three-dimensional capabilities. The artist can actual-
ly build the objects required for the painting, position them
into the scene, and add up to 16 colorable hght sources to
ilurninate the scene, just as a photographer would in a
studio. This gives the artist the freedom to quickly generate
many variations by changing the point of view or the position
of the lights. Other tools at the artists fingertios include
stenciling, cut and three-dimensional paste, magniﬁ(:nliun
for touch-up, color or luminance only paint, text manipula-
tion in three-dimensional space, and automated rotoscop-
ing. This innovative approach opens the door ta innumer-
able possibibties.

Ihe 31 trator can be purchased as a s alone three-
dimensional paint system, and upgraded atvary tiime W the
FGS-4000 three-dimensional animation system. Bosch leads
the way in providing solutions 1o your graphics needs
today and tomorrow.

®

-
A
Robert Bosch Corporation
Video Equipment Division ®
2300 South 2300 West
P.0. Box 30816 )
Salt Lake City, Utah 84130-0816

(801) 972-8000 Telex: 38-8352 SLC
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Continued from page 23
mode (which will be discussed in more
detail) is another useful feature for
monitoring live signals.

Basic vectorscope measurements

The vectorscope displays chrominance
amplitudes, aids hue adjustments and
simplifies matching relative burst phases
of multiple signals. These functions re-
quire only the color-bar test signal.

To evaluate and adjust the chromi-
nance in the TV signal, observe color bars
on the vectorscope. The vectorscope
should be in its calibrated gain position.
Adjust the vectorscope phase control to
place the burst vector at the 9 o'clock

Figure 7. Color bars on a vectorscope.

'FREEZE FRAME
BROADCASTING

Colorado Video offers three urique solutions to 1he
effective, low cost delivery of visual informatioA:

et
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® Subcarrier transmission of “still-frame” color
images in 8 seconds over a 10 kHz channe'. Use
FM radio, television or satellite. g

Inigh

® Verhcal interval multlplexmg ina conventlcnal
television signal.

o

® Time division multiplexing of.single framec into a
normal TV program (or mix four separate pro-
grams onto a single channzl with sjlghily r»=duced
motion reproduction).

Selective addressing may be used to allow special

. routing to individual locations. Computer image
storage and retrieval provides exceptional prog-am-
mmg convenience.

Call us for more information.

i

Colorado Video Inc.

Box 928 Boulder, Colorado 80306 USA
(303) 444 3972 TWX 910—940-3248 COLO VIDEO BDR
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position, and note the vector dot positions
with respect to the six boxes marked on
the graticule. If everything is well ad-
justed, each dot will fall on the crosshairs
of its corresponding box, as shown in
Figure 7.

Chrominance amplitudes

The chrominance amplitude of a video
signal determines the correct intensity or
brightness of color. If the amplitudes are
correct, each color dot falls on the
crosshairs in the corresponding graticule
box. If vectors overshoot the boxes,
chrominance amplitude is too large; if
they undershoot, it is too small.

The boxes at each color location can
be used to quantify the error. In the
radial direction, the small boxes indicate
a +2.5IRE deviation from the standard
amplitude. The large boxes indicate a
+20% error. Adjust chrominance
amplitude on the signal source to get as
close to zero error as possible.

Hue control

The hue control on TV equipment
changes the phase of the color burst with
respect to the rest of the signal. If it is im-
properly adjusted, viewers will not see
true colors. Even small hue errors are
undesirable, because very slight skin
tone variations are noticeable. When the
hue control is adjusted, the burst will re-
main in the 9 o’clock position as the
other dots rotate around it, falling into
their boxes. Again, the graticule boxes
indicate the extent of the error in the cir-
cumferential direction. The small boxes
represent +2.5° error, while the large
boxes indicate +10°.

Burst phasing

A vectorscope can be used to make
sure that signals from various sources
have the same phase of burst. If all burst
signals are not properly phased, color
shifts will occur when switching between
sources. This adjustment is related to
sync timing with a waveform monitor
and is done in much the same way.

Connect the test instrument at the out-
put of the switcher and select the exter-
nal reference on the vectorscope. Switch
up the reference signal first and use the
vectorscope phase control to set the
burst at 9 o'clock. (Do not move the
phase control until burst phasing is
finished.) Then, switch up each source,
adjusting the phase control on the source
until its burst vector is also at 9 o'clock.

Monitoring

Vectorscopes are primarily setup tools
and are less useful than waveform
monitors for watching live video. Burst
can be distinguished, but the picture in-
formation is usually a blur. An exception
to this is the use of a vectorscope to
match the tints in backgrounds.

Other capabilities
The functions discussed thus far are
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the common uses for vector and
waveform monitors and are routinely
performed in most studios. There are ad-
ditional uses, however, that require an
instrument with a more advanced
feature set, a more skilled operator or
both. Some of these involve identifying
problems, while others are precise
measurements to quantify equipment
aberrations.

Other test signals, including modulated
staircase or multiburst, are required for
many of these tests. It is important to
take a good look at how these signals ap-
pear immediately after they come out of
the generator. Knowing what the un-
distorted waveform looks like simplifies
the identification of distortions.

Line select

Some models of waveform monitors
and vectorscopes have line select
capability. They can display only one or
two lines out of the entire video frame of
525 lines. (In the normal display all of the
lines are overlaid on top of one another.)
The principal use of this single line
feature is to monitor VITS signals. VITS
allows in-service testing of the transmis-
sion system, because precise evaluation
of signal quality is possible with test
signals.

A fullfield line selector generally
drives a picture monitor output with an
intensifying pulse. The pulse causes a
single horizontal line on a picture
monitor to be highlighted. This indicates
where the line selector is within the
frame and correlates the waveform
monitor display with the picture.

Linear distortion:
frequency response

Frequency response refers to the TV
system's capability to respond uniformly
to signal components of different fre-
quencies and is generally evaluated with
a waveform monitor. Different signals
are required to check the various parts of
the frequency spectrum. If the signals are
all faithfully reproduced on the
waveform monitor after passing through
the video system, it is safe to assume that
there are no serious frequency response
problems.

At very low frequencies, lock for ex-
ternally introduced distortions, such as

Figure 8. A 2-field sweep on a waveform
monitor, showing ac mains hum distortion.
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power-line hum or power-supply ripple,
and distortions resulting from inade-
quacies in the video equipment itself.
Low-frequency distortions will probably
appear on the TV screen as flickering or
slowly varying brightness. Low-
frequency interference can be seen on a
waveform monitor if the dc restorer is
operating in the slow mode and a 2-field
sweep is selected. Sine wave distortion
from ac power-line hum is quite evident
in Figure 8.

A bouncing APL signal can be used to
detect distortion in the system itself. Ver-
tical shifts of the blanking and sync levels
indicate the possibility of low-frequency
distortion.

Field-rate distortions appear as a dif-
ference in shading from the top to the
bottom of the picture. A field-rate 60Hz
square wave is best for measuring field-
rate distortions. Distortion occurs as tilt
in the waveform in 2-field mode with the
dc restorer off. If a 60Hz square wave is
not available, a window signal can also
be used.

Line-rate distortions manifest them-
selves as streaking, shading or poor pic-
ture stability. To detect errors of this
nature, look for tilt in the bar portion of a
pulse-and-bar signal. The waveform
monitor should be in the 1H or 2H mode
with the fast dc restorer selected for the
measurement.

The multiburst signal is used to test the
high-frequency response of a system.
The multiburst, shown in Figure 9, in-
cludes packets of discrete frequencies
within the TV passband, with the higher
frequencies toward the right of each line.
The highest frequency packet is at about
4.2MHz, which is the upper frequency
limit of the system. The next packet to
the left is near the color subcarrier fre-
quency (3.58MHz) and is used to check
the chrominance transfer characteristics.

Figure 9. Undistorted multiburst, 2H sweep.

The remaining packets are distributed
down to 500kHz. The most common
distortion is high-frequency rolloff, seen
on the waveform monitor as reduced
amplitude packets for the higher fre-
quencies (see Figure 10). The TV picture
exhibits loss of fine detail and color in-
tensity when this type of distortion is pres-
ent. High-frequency peaking, appearing
on the waveform as higher amplitude
packets at the higher frequencies, causes
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Figure 10. Multiburst signal exhibiting high-
frequency rolloff.

ghosting on the picture.

Non-linear distortion:
differential phase

Non-linear, or level-dependent, distor-
tions are another type of picture impair-
ment. One non-linear distortion is dif-
ferential phase (d0), which is present if a
change in luminance level produces a
change in the chrominance phase. If the
distortion is severe enough, TV viewers
will note that the hue of an object
changes as its brightness changes. A
modulated staircase or ramp is used to
measure this. Either signal places
chrominance of uniform amplitude and
phase at different luminance levels.
Figure 11 shows a 100IRE modulated
ramp. Because dO may change with
changes in APL, several measurements
of this distortion are necessary to fully
evaluate system response. Measure dO at
the center and at the two extremes of the
APL range available on the test signal
generator.

Figure 11. A 100IRE modulated ramp, 2H
sweep.

f'igure 12. Differential phase of 5° on vec-
torscope.
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To measure dO on a vectorscope, in-
crease the gain control until the vector
dot is on the edge of the graticule circle.
Use the phase shifter to set the vector to
the 9 o'clock position. Phase error will
appear as circumferential elongation of
the dot. The vectorscope graticule has a
scale marked with degrees of dO error.
Figure 12 shows a d© error of 5°.

More information can be obtained

from a swept R-Y display, which is a
feature of waveform monitor and vec-
torscope systems. If one or two lines of
demodulated video from the vectorscope
are displayed on a waveform monitor,
differential phase appears as tilt across
the line. In this mode, the phase control

System One plus PC

mable instruments.

Audio .
pl‘eCISIOI‘l

PO. Box 2209

Beaverton, Oregon 97075
503/297-4B37, 1-800/231-7350
TELEX: 283957 AUDIO UR

Now, that's the way
to test audio!

System One is COST EFFECTIVE.

(if you don't already own one)
sells for $7,000 to $10,000—Iless than slower, lower-
performance IEEE-488 automated audio test systems.
Even more important, you’ll have automated pro-
cedures running with minutes-to-hours of non-pro-
grammer setup time, compared to weeks- to-months
of software effort required by conventional program-
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Figure 13. Differential phase of 5° on
waveform monitor.
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should be adjusted to place the
demodulated video on the base line,
which is equivalent in phase to the 9
o'clock position on the vectorscope.
Figure 13 shows a d© error of 5°; the
amount of tilt is measured against a ver-
tical scale.

This mode is useful in troubleshooting.
By noting where along the line the tilt
begins, it is possible to figure out at what
dc level the problem starts to manifest
itself. In addition, field-rate sweeps
enable the operator to look at d© over
the field.

A variation of the swept R—Y display
may be available in some instruments for
precise measurement of differential
phase. Highly accurate measurements
can be made with a vectorscope that has
a precision phase shifter and a double-
trace mode. This method involves null-
ing the lowest part of the waveform with
the phase shifter, then using a separate
calibrated phase control to null the high
end of the waveform. A readout in tenths
of a degree is possible,

Non-linear distortion:
differential gain

Differential gain (dG), another non-
linear distortion, refers to a change in
chrominance amplitude with changes in
luminance level. That is, the vividness of
a colored object will change when the
brightness of the scene changes. The
modulated ramp or modulated staircase
is also used to evaluate this impairment.
Again, make the measurement on signals
with different APL levels.

To measure differential gain with a
vectorscope, set the vector to the 9
o’clock position and use the variable gain
to bring it to the edge of the graticule cir-
cle. Differential gain error appears as a
lengthening of the vector dot in the
radial direction. The dG scale at the left
side of the graticule can be used to quan-
tify the error. Figure 14 shows a dG error
of 10%.

Differential gain can also be evaluated
on a waveform monitor by using the
chroma filter and examining the
amplitude of the chrominance from a
modulated staircase or ramp. Put the
waveform monitor in 1H sweep and use
the variable gain to set the amplitude of
the chrominance to 100IRE. If the

Figure 14. Differential gain of 10% on a vec-
torscope.
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BROADCAST
COLOR MONITOR

SET UP  Input (B QUAD AUTOMATIC [ con | om [ owr |
r— o [ Ja]
COHTROLS DISPLAY FUNCTIONS
| Contrast 100 Size UNDERSCRN
I~ Brightness 100 Sync source INTERNAL
7 Seturahon 100 Sync t.cte SLOW
-\ ue 00 Colortemp. 6500 K
Aperture 100 Vert. (req. AUTOMATIC -nn
A 5 Safe area OFF .nﬁ
) DECOUER FUNCTIONS Datablanking OFF - = o
P color AUTOMATIC Scan delay NORMAL nn
apsriure OFF n
Comb JFF
Set up YES ; -
N P Secam id.  AUTOMATIC =
' " PORER v
A To exit with sawing . ENTER M- n
\ To exit without saving : CLEAR cova
\ DELAY
’ ” O &N
”_: . .
" _‘ i ™ \
£ - t'}
\ | &
: -
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chrominance amplitude is not uniform
across the line, there is a dG error. The
reduced chrominance amplitude at the
right side of Figure 15 is an example of
dG distortion. With the gain normalized

Figure 15. Differential gain of 10% on
waveform monitor.

to 100IRE, the error can be expressed as
a percentage.

Finally, dG can be precisely evaluated
with a swept display of demodulated
video. This is similar to the single trace
R-Y methods for differential phase. The
B-Y signal is examined for tilt when the
phase is set so that the B—Y signal is at
its maximum amplitude. The tilt can be
quantified against a vertical scale.

K-factor

The lines and small boxes near the top
of the waveform monitor graticule are
K-factor or quality constant scales. The
K-factor system is another means to
quantify signal degradation. A series of
subjective viewer reaction tests
generated data that correlated the relative
degradation of the picture to a measured
amount of all the distortions observed on
a sine? pulse-bar signal. From the results
of those tests, the K-factor established
quality standards for TV signals from
slight to severe picture degradation.

The K-factor markings line up horizon-
tally with the pulse-bar portion of the
FCC composite signal when the wave-
form monitor is set for a 1H sweep. The
dashes and solid lines on the graticule
represent +2% and +4% K-factor,
respectively. A 5% K-factor distortion is
said to be detectable by skilled
observers, while 3% is not noticeable.

ICPM

Modern TV receivers use a method
known as intercarrier sound to
reproduce audio information. Sound is
recovered by beating the audio carrier
against the video carrier, producing a
4.5MHz IF signal, which is, in turn,
demodulated to produce the sound.
From the interaction between the audio
and video portions of the signal, certain
distortions in the video at the transmitter
can produce audio buzz at the receiver.
Distortions of this type are referred to as
incidental carrier phase modulation or
ICPM.

The advent of stereo audio for televi-
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sion has increased the importance of
measuring this parameter at the
transmitter, because the buzz is more ob-
jectionable in stereo broadcasts. It is
generally suggested that less than 3° of
ICPM be present.

ICPM is measured with a high-quality
demodulator with a synchronous detec-
tion mode and an oscilloscope, operated
in a high-gain X-Y mode. Some
waveform and vector monitors have
such a mode. Video from the
demodulator is fed into the Y input of
the scope and quadrature out is fed to the
X input terminal. Low-pass filters make
the display easier to resolve.

An unmodulated 5-step staircase signal
produces a polar display, which is shown
in Figure 16, on a special graticule
developed for this purpose. Note that the
bumps all rest in a straight vertical line, if
there is no ICPM in the system. Tilt in-
dicates an error, as shown in Figure 17.
The graticule is calibrated in degrees per
radial division for differential gain set-
tings. Adjustment, although not measure-
ment for the error, can be done without
a graticule.

Figure 16. A waveform display showing no
ICPM distortion.

Figure 17. A waveform display showing 5°
ICPM distortion.

And so on...

This discussion of capabilities of
waveform and vector monitors is by no
means all-inclusive. Special test signals
and measurement techniques have been
developed to evaluate chrominance-to-
luminance delay, group delay and many
other parameters. Some instruments
have the capability to look at SC/H
phase. Instructions for performing these
measurements and more detailed infor-
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mation on techniques already discussed
can usually be found in your monitoring
equipment manuals.

An effective test plan

Waveform and vector monitors are
useful instruments, but the effectiveness
of test and measurement procedures
depends heavily upon the people who
operate them. Someone must decide
which parameters need to be evaluated
and what the acceptable limits are for
each one. Someone must select the test
equipment initially. And finally, some-
one must be responsible for making
those measurements on a routine basis.

Whether these functions are per-
formed by one person or by members of a
large staff, their judgment is important.
There are no hard and fast rules, no pat
answers. Technical people involved in
television are always trying to get the
best picture for the viewer while staying
within a budget and meeting FCC re-
quirements. In spite of this common goal,
each facility will have different test and
measurement requirements.

The first concern, and probably the
most difficult one, is deciding what to
measure and how much error to tolerate,
Most facilities will want to make the
checks discussed in this article, but it is
impossible to generalize much further.
Deciding on acceptable limits is not easy.
Is 5° of dG too much? It may be perfectly
acceptable for a transmitter site, while a
dG of 1° may be objectionable in the
studio. The operators of each facility
must decide for themselves and it is,
therefore, a good idea to learn how
various impairments affect the picture.

The choice of test and measurement
equipment is usually based on the
feature set required, the cost, and per-
sonal preferences of the operators. When
only a few models were available, a clear
line could be drawn between monitoring
equipment and measurement equip-
ment. Although some instruments are
still clearly one or the other, that line has
blurred considerably in recent years.
Many newer models fall in between,
making it necessary to analyze the in-
struments feature by feature to find the
best fit. Keep in mind the experience and
technical skills of those who will operate
the equipment most frequently, and try
to find an appropriate user interface.

Finally, make sure that all of the
checks and setup procedures are per-
formed regularly by a competent
operator. Good equipment and a well-
defined system checkout procedure will
be effective only if they are used. The
person performing the check must be
able to recognize when something is
wrong, even if someone else must be
called to fix the problem. A good
waveform monitor and vectorscope,
when combined with some basic skills on
the part of the operator, can help
achieve the goal of delivering consistent-
ly high-quality video. =7
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The choice of
Radio Station KGLT

David Peters, Assistant Engineer KGLT Radio Station, Bozeman, Montana.

THE EIMAC 5CX1500B FOR
LONG LIFE, QUALITY AND ECONOMY

Varian EIMAC has been in the savings attributable to the Varian EIMAC offers a 5,000-
business of broadcasting for  5CX1500B’s extended life. hour warranty on 5CX1500B

over 50 years, producing dura- In FM broadcasting, EIMAC tubes.

ble, reliable and long-lasting  t,pes are customer-proven
tubes that a non-profit radio sta- u P )

tion like KGLT in Bozeman, Mon-
tana, can afford.

For more information, contact:

Varian EIMAC

1678 South Pioneer Road
Salt Lake City, Utah 84104
Telephone: 801-972-5000

Longevity

KGLT engineers use the EIMAC
5CX1500B tube in their transmit-
ter, reporting a life span of 18-19
months—approximately 13,000
hours of service!

Quality and Savings

This would be impressive under
ideal conditions, but KGLT oper-
ates under rugged and adverse
mountain-top conditions. Just EIMAC's 5CX15008 broadeasting tube in KGLT radio
as important is the 40% cost  sfations ransmitter

Circle (19) on Reply Card

July 1986 Broadcast Engineering 33

__ . www.americanradiohistorv.com



Panasomc wnII dellver

the 12" format that's
every inch a broadcast

quality system.
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Panasonic introduces the M-II format. It's the first metal particle cassette-based
system with features that allow single-format broadcasting from field pickup right

through editing and on-air broadcast.

One format, one system. M-I single-format
capabilities eliminate the time, cost and
performance degradation of format conversion.
So the same compact 12" cassette that's used in
the field can be loaded right into the studio
recorder or cart machine.

Advanced component analog design. With
the introduction of M-I, the broadcast industry
finally has a component format that will set a
design standard throughout the world.

1" picture quality on 2" cassettes. By using
separate heads, independent recording tracks
and metal particle tape, M-II's performance
rivals that of the 1" C Format even through
multiple generations.

Four-channel audio. Delivered with provisions
for stereo as well as high-fidelity audio.

90-minute recording and playback. M-II's
cassette provides up to 90 minutes of operation.
Compare that to the conventional 20-minute
cassette, and you'll find yourself shooting four
times longer before having to stop to reload.
And M-Il plays back four times longer in the
original format.

Full editing capabilities. Whether it's video
and audio editing, audio split editing, automatic
pre-roll or speed trimming for matched frame
edits, M-I is the one for all.

System interfacing. Standard edit control
interface and video signal format combine to
enable ready connection with virtually all
systems in use today.

Ideal for automation. M-Il can be used in cart
machines and program delays for automated
down link recording.

Panasonic reliability. Recognized as a leader
in professional electronics, Panasonic
performance and dependability are at the heart
of the M-II system.

Built-in economy. No expensive format
conversions or extra space required for extra
equipment makes M-I an investment that will
pay for itself.

To discover the 12" format that's about to
turn all others into recorded history, call
1-201-348-7671. Or write: Panasonic
Broadcast Systems, One Panasonic Way,
Secaucus, NJ 07094.

Panasonic

Broadcast Systems

Circle (20) on Reply Card

wwWw.americanradiohistor:

com




NC processing

4l

distribution

By Michael Guess

The most critical aspect of teleproduction

facility design is system timing.

Without sync and timing information,
a video signal will produce nothing but
gibberish on the CRT. Even with
scrambled signals, the remnants of nor-
mal timing information are present, al-
though they may be encoded as data. As
long as a means to reconstitute sync at
the display exists, television works.

Video basics

Light passing through the optical
system creates a pattern of electrical
charges on the target of the camera
pickup tube. Inside the tube, an electron
beam scans the target to complete an
electrical circuit through the charges on
the target. A varying density of elec-
trons, which represents the light and
dark pattern, flows from the target to
form the video signal.

To accurately reproduce the scene,
scanning must occur in an organized
way. In the camera and TV receiver, an
electron beam scans across the target
and CRT screen, moving horizontally. At
the same time, the electron beam
gradually moves downward. Once it
reaches the bottom, the beam returns to
the top of the screen.

A complete picture contains 525 lines,
scanned alternately or interlaced. During
the first pass, the beam scans odd-
numbered lines; during the second pass,
even lines are traced. Each scan or pass
of the scene is a field of 262.5 lines; two
fields form a frame. Because fields are
scanned in a rapid sequence of 60 per
second, the viewer perceives the illusion
as a completed picture.

Sync basics
To create a picture, the camera and

Guess is a marketing specialist for Grass Valley
Group, Grass Valley, CA. This article was adapted
from the GVG publication, NTSC Studio Timing: Prin-
ciples and Applications.
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receiver must be synchronized, scanning
the same part of the scene at the same
time. As the beam reaches the right end
of a horizontal line, it returns to the left
side of the screen. Called horizontal
retrace, the return is coordinated with
the horizontal sync pulse. Similarly, after
262.5 lines are traced, the beam returns
to the top, signaled by the vertical sync
pulse. During retrace times, blanking
turns the beam off, so that nothing is
picked up by the camera tube or written
on the TV CRT screen.

Each line of video contains a horizon-
tal blanking period, which includes the
sync pulse and reference color burst. In

the vertical sync interval, however, nor-
mal horizontal information is deleted.
FEqualizing pulses are used instead to
cause video fields to begin at the proper
points for interlace. Vertical serrations
keep the horizontal sync circuitry from
drifting away from the correct horizontal
frequency.

System basics
To mix video signals, all signals must
arrive at the video mixer, or central com-
bining point, synchronously. That is, the
scanning sequence of every source must
start, and stay, in time. Otherwise, the
picture will roll, jump, tear and/or have
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Figure 1. A small video production system using cumulative delay to achieve system timing.
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EIGHT QUESTIONS

YOU SHOULD ASK WHEN

BUYING WEATHER RADAR.

Where does the
« data come from?

The National Weather
Service is now fully
operational with a
series of radar trans-
mitters called RRWDS:
it's their primary pre-
cipitation detection tool.
The Alden C2000R is
the color radar display
system which allows its
subscribers to access
any of these RRWDS
transmitters, on a direct
line or dial-up basis.

What if I only
e« want three or
four sites?
With the Alden system, there's no
need to pay for access to the
whole country if you only need
data from a few radars. You specify
the sites you want, and we pro-
gram your auto-dialer phone to
receive these sites. You pay only
for the sites you need.

3 Wil I get busy signals?

e Probably not. The system is
designed so multiple users can call
simultaneously. And because we
know who has access to each
radar, we can expand the system
as subscribers increase.

4 What about service?

o Of course the transmitters are
maintained by on-site government
technicians. And for Alden equip-
ment, we maintain a nationwide

service network for reliable
operation.

What features are included?

The Alden C2000R has a
number of built-in features that
are costly options in other radar
display systems. Zoom, range
rings, sweep line, NTSC/RGB

Westborough, MA 01581, (617) 366-8851
Please send information on:

0O C2000R 0 C2000M O C2000R/S |
Name l
Title ||
Company
) |
treet l
City State Zip
_________ _

i
i
e

compatibility, time
lapse and level flash-
ing are included in the
standard C2000R. And
there’s no hookup
charge to connect to
any radar.

Are there

o options?
You can add additional
memory, clutter
blanker, alarm, cus-
tomized backgrounds—
even a high-resolution
printer for color print
or transparency. And
for a surprisingly small
additional cost, you can
convert the CZ000R
to the C2000R/S, which lets you
receive color weather graphics
from private data bases.

Can we afford it?

e The Alden C2000R is far
less expensive than other
similarly equipped radar display
systems. If you don't need all the
features of the C2000R, the cost
is even less for our C2Z000M
radar manitoring system. If
you've looked at weather dis-
play systemns in the past, you
will be pleasantly surprised at
the cost, lease or purchase, of an
Alden system.

8 How doI find out more?

o Just fill in the coupon, or call
Alden, and we’'ll be happy to set
up a demonstration.

—
——

&
£
5
4
3
1

Add weather graphics capability at a surprisingly low cost with our C2000R/S

e X3 "!:i
ALDENELECTRONICS

Circle {21} on Reply Card

www.americanradiohistorv.com



incorrect colors as the signals are com-
bined. Careful system timing assures that
all video signals at the input of the video
switcher are synchronous.

The sync generator provides a
reference by which all events and/or
signals are timed. Establishing and main-
taining precise timing involves a number
of variables.

Defining advance or delay between
video signals requires that one signal be
defined as a reference. Advance (or
negative time delay) is not possible, but
with video frame synchronizers, video
advance appears possible. In reality, the
synchronizer introduces a delay to
achieve an apparent advance.

Planning basics

In facility design, timing requirements
must be defined according to informa-
tion on equipment specification sheets.
Most modern source equipment locks to
color black with an integral sync
generator. Timing adjustments in the
local generator must have sufficient
range to meet system requirements.

Not all equipment can lock to color
black. Some older video devices require
separate horizontal and vertical drive
pulses to synchronize scanning circuits.
Sync, blanking and subcarrier are nor-
mally necessary. All of these drive pulses
must be timed according to the path
length of the reference video device.

Super Flexible ADA

These Utah Scientific Audio DAs provide eight isolated

outputs from one input—or four isolated outputs from each
of two separate mono or stereo inputs—or can be used as
remotely controlled mixers*—or with remote gain control.*

They mount ten-to-the-frame with single or redundant
power supplies, and feature specs like .05% IMD/THD and
+.05 dB flatness, all at + 24 dBm/20 KHz.

Write or call for literature, a quoté, or the name of your

nearest dealer.

E

LS LTI

A

*With optional mix/gain module.

,
LISV TAH SCIENTIFIC, INC.

DYNATECH Broadcast Group

1685 West 2200 South, Salt Lake City, Utah 84119
Phone: (800) 453-8782 Toll Free or (801) 973-6840 - TLX 269-916
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Normally the device with the longest
path length is taken as the reference
device. Delays are then introduced in all
other devices through coaxial cable or
equivalent lumped delay lines.

Two approaches prevent excessive
lengths of delay cabling. Delay lines may
be used, either as variable or fixed delay
amounts. A more flexible method is to
use a source synchronizing generator to
drive a video source. This secondary
generator locks to color black from the
master sync generator. Adjustments to
the secondary unit allow the source to be
properly timed.

Most production switchers require
sync, blanking and subcarrier. Some
have a limited adjustment range of
horizontal delay, but require advanced
pulse drives. Subcarrier phasing is
typically an integral adjustment for color
timing of the switcher.

Delay basics

Video, pulse and subcarrier distribu-
tion occurs through coaxial cable. Coax
has an inherent delay of approximately
1.5ns per foot, depending upon the type
of cable used. The amount of delay must
be considered in the system design. Al-
though the amount of coaxial delay may
be desired, coax introduces frequency
response losses that increase with cable
length and signal frequencies.

Distribution amplifiers introduce in-
herent delays that vary with the model
and range from 25ns to 70ns. Cable
equalization adjustments will also affect
delay, suggesting that equalization must
be set prior to system timing. DA delay
adjustments often include bandwidth
compensation and are superior to coax
or passive delay lines. Some pulse DAs
allow adjustment of up to 4us and include
pulse regeneration circuits to eliminate
distortion.

Processing amplifiers have a fixed
electrical length, even when regenerated
sync and color burst are adjustable.
Switchers also introduce a path length
delay. Particularly in multiple control
facilities, these delays must be con-
sidered when the system is designed.

If a device feeds two or more switch-
ers, lines going directly to the final
switcher must include an additional
delay equal to the electrical length of
switchers or other devices that also feed
the final switcher. The length of switcher
systems may vary from 50ns for small
routers to 700ns for large production
systems. Rather than cable delays,
automatic delay DAs or isophasing
amplifiers can correct errors of up to
+15ns. Multiple channels, each with
several outputs, will maintain a subcar-
rier phase accuracy to within 1°.

Example one
There are two methods by which tim-
ing can be achieved. One accumulates
delay. The second uses secondary sync
generators to achieve time coincidence.
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(404) 964-1464  (312) 794-0224  (214) 423-8667 Jr—
LOS ANGELES, CA RICHMOND, IN  SEATTLE, WA Broadcast Equmen’r
(818) 843-5052  (317) 962-8596  (206) 838-2705 P.O. BOX 1487 = RICHMOND, IN 47375
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Consider a small system with
cumulative delay. (See Figure 1.) One
camera, one character generator and
three VCRs—each with a TBC—make up
the system. Each TBC is synchronized

COLOR BAR with color black from the master sync

DELAY GEG DR generator and includes timing ad-
justments for the VCRs.

30ns a20ns Video sources to be mixed, keyed or

used in multiple source effects must be

exactly in time at the switcher input. In

this example, the switcher input is
designated as the zero timing point. (See

Figure 2.) Now assume the camera to

have 850ns delay from its composite

sync input to its composite video output,
representing the longest signal path in

the system. Signals from the sync
generator will drive the camera directly.

To sync the camera with switcher

black or a color background generator,

sync and blanking drives to the switcher

must be delayed by 400ns with ad-

justable delay DAs. The switcher subcar-

rier control handles subcarrier phasing.

Bringing the character generator into

time may be accomplished through

4 delayed drive pulses or in the video and
1 47518 key outputs of the character generator.
| The system shown in Figure 1 uses video

PULSE DRIVES
§0 PELRWITU,  SWITCHER DELAY
PR toone ! 450ns

VIDEQ/KEY
DELAY
L 250ns

¥ CAMEHRA 1 DELAY
850ns

SWITCHER
PROGRAM

[OUIPUT 4§ 550

| VIDEQ PROCESSOR
OUTPUT

delay DAs for the video and key outputs.
This arrangement provides both timing
and multiple outputs.

The color-bar source is integral to the
sync generator. Because the delay

SPGOUTPUT <4———— ADVANCE TIME ZERO

SWITCHER INPUT

DELAY ——»

Figure 2. Timing requirements of equipment in Figure 1, plotted relative to time zero at the
switcher input.
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stabilize it

One of the torture tests we gave the
Schwem Gyrozoom 60/300 Image
Stabilizer Lens was an improvised dolly
shot using an ordinary office chair.
The chance you'll ever want to do that
is remote. Still, it's nice to know
it’s possible.

You're more likely to use the Schwem
Gyrozoom 60/300 for conventional
handheld applications like snowmo-

biles, toboggans and skydiving. Or even
boats, motorcycles and golf carts. In
fact, almost anywhere that vibration
threatens to ruin the shot. The Gyro-
zoom 60/300 fits most 25" ENG/EFP
cameras and eliminates virtually all
image vibration.

Consider the creative possibilities.
Tripod quality images on location be-
cause practically anywhere you can

put a camera you can stabilize the
image with a Schwem Gyrozoom 60/
300.

Call Schwem today for a free dem-
onstration. (800) 228-1333-242 or
(415) 935-1226. 3305 Vincent Road,
Pleasant Hill, CA 94523.

m SCHWEM

TECHNOLOGY
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& ) INNOVATIVE & AFFORDABLE
SYSTEMS ENGINEERING

e Production Facilities
e Broadcast Facilities

Gentro e Mobile Systems
ﬁ

CENTRO CORPORATION, (619) 560-1578, 9516 CHESAPEAKE DRIVE, SAN DIEGO, CALIFORNIA 92123
See Us at RTNDA Booth #319
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DUAL MASTER
SYNCHRONIZING PULSE -+ COLOR BAR
GENERATOR SYSTEM ouTPUT

BeD VIDED +
BLUE CASSETTE
GREEN RECORDER oo
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VIDEO
BLACK
> 7 vibeo
CASSETTE
RECORDER Vo
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SWITCHER

HLAGE
RED  »—1 HikN

GREEN —{ GEHN
BLUE —fHLEH
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I
A
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EEREERTRER

Figure 3. A small video production system using source synchronizing generators to achreve

system timing.

through the bar generator is only 30ns,
820ns delay must be introduced in the
bar signal between the generator and
switcher input.

Drives for the video processing system
come from DAs feeding the switcher. In-
tegral adjustments in the proc-amp have

sufficient timing range for both sync and
subcarrier.

Correcting color phase
If the master sync generator is SC/H
phased, a specific relationship exists be-
tween the leading edge of the horizontal

sync pulse and the zero crossing of sub-
carrier. Ideally, an SC/H phase meter is
available to adjust the camera encoder.
Phasing can be done without a meter,
however.

First, the leading edge of the color bar
and camera sync pulses are adjusted for
coincidence with the color-bar delay DA.
Then the camera subcarrier phase is ad-
justed to match that of the color bar.

The switcher color background and
camera sync and blanking are timed,
followed by a subcarrier adjustment with
the switcher phasing control. The
character generator and titling key out-
puts are also set with reference to the
camera sync and subcarrier, followed by
adjustment of TBC controls for the VCRs.

Example two

In the simple system described
previously, master and source sync
generators are replaced by delay units to
simplify SC/H phasing (see Figure 3).
Color black drives each TBC/VTR. A
reference DA provides sync information
to the source sync systems for the
camera, titler and switcher. The master
generator also provides a color-bar
signal.

Each device is SC/H phased to its
source sync generator. Then, only ad-
justments to the secondary generators
are needed to achieve total system tim-
ing. The camera is advanced by 850ns.

Ni-Cad BATTERY PACK
PACO HIGH POWER CELL GIVES YOU:

BHIGH POWER OF 4.4Ah(1C RATE)
BNO INTERNAL SHORT CIRCUIT PROBLEMS
MDEPENDABLE CONSISTENCY AND LONG LIFE

( PACO PRODUCTS
®BATTERY PACK ®QUICK CHARGER ®BATTERY DEMEMORIZER

Positive terminal (+)
Self-sealing vent
Positive lead

Sealing plate
Separator
(POLYAMIDE
FIBER)

Insulation __

gasket == _ DP-1240(12V4.4An) KD-220 KD-120
A ' F’;"gétla“ve (DIRECT REPLACEMENT
. = o ) 7
Insulation FOR SONY BP-80) T
me late (PASTED) S
4
Separator E;;; Rl

Case(—) 1
(Negative)

SINTERED)

K/Positive
%

plate

#AVAILABLE SOON DP-11(13.2V1.7Ah)DIRECT REPLACEMENT FOR
SONY NP-1

| PACO ELECTRONICS US.A., INC.

J,_/ 714 WEST OLYMPIC BLVD, SUITE 706, LOS ANGELES, CA 90015
TEL-213-747-6540 /TLX-756923 /FAX-213-747-3731

Insulation
plate
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YOU TALKED
AND WE LISTENED

The Centro NETWORKER is the result of extensive research
into your network news requirements.

Vehicle chassis and suspension engineered to 2.3 meter dish with 49.5 Dbi gain and
carry heavy components. selectable-adjustable vertical and horizontal
polarization from inside the vehicle.

Unparalleled Centro quality in an attractive Three year unlimited mileage, limited chassis
affordable package. warranty and serviceable in over 4,500
locations throughout the United States.

N

Engineered, designed and constructed to
meet your most demanding Satellite News
Gathering requirements.

Available in a rugged standard package with
many options for your specific requirements.

N

CENTRO CORPORATION
9516 CHESAPEAKE DRIVE
SAN DIEGO, CALIFORNIA 92123

Centro
(619) 560-1578

See the NETWORKER at RTNDA
Booth #319
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Automatic
Cable Labeling
and Cataloging

If you have ever had to label a few
hundred cables, you know what a

time-consuming and irritating job it
is. No more.

Whenever you add, replace, or
change a cable in your system,
Comprehensive’'s CABLETRAKT™
software automatically prints out
labels for both ends of the cable
and updates your cable inventory.

CABLETRAK™ will also tell you
what cables are attached to a par-
ticular piece of equipment, their
wire type, length, and any notes
you may have made.

If you are building a studio,
CABLETRAK™ will print out
sublists for your installation crews.

If you don’t have time to label and
keep track of every cable in your
system, let CABLETRAK™ do it
for you.

For more information call

Comprehensive toll-free at
1-800-552-2CAV.

CABLETRAK™

‘-Enuuu_ml - ' . 49
B AR

Comprehensive

VIDE SUPPLY CORPORATION

148 Veterans Drive
Northvale, New Jersey 07647
(201) 767-7990
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Figure 4. Application of source synchronizing generators allows flexible source-cluster and

studio timing for any interlinking of facilities.

Appropriate sync advance times for the
titler and switcher are made with
separate secondary sync units.

The reference signal can be color black
or encoded subcarrier. By using encoded
subcarrier, a continuous sine wave of
3.579545MHz avoids jitter that might
result if the reference were always
regenerated from the short burst signal.
Group delay, which results when several
frequencies pass through coax cable,
does not occur with the single frequency.
Inverting two cycles of subcarrier during
field one of color frame one provides
positive color frame identification for the
source generators.

Complex systems

Several systems, such as that of exam-
ple two, can be combined into a multiple
studio complex. In this case, a master
reference sync generator drives
reference sync generators, which in turn
control source sync units. Each studio
has access to a cluster of video sources as
well as other router-assignable sources.
All clustered sources are timed together.
(See Figure 4.)

An output reference signal from each
studio provides a key to time any cluster

WWW.americanradiohistorv.com

of equipment assigned to that studio. At
the same time, a studio and its cluster of
sources may become a source for
another studio. Through a phase preset
system, an assortment of equipment con-
figurations may be stored and recalled.

Designing a complex studio facility in
this manner has advantages. First, sync
system redundancy avoids total system
failure, which can occur even with dual
generators and auto-changeover. Each
level of the sync hierarchy is protected,
because loss of a reference drive causes
individual generators to go to a free-
running mode. The second advantage is
that additional sources may be in-
tegrated into the system without requir-
ing a major redesign.

Planned success

As the complexity of TV production in-
creases, the combining of local and
remote sources with effects, stills and
tape becomes more prevalent. In order
to create effective video without chroma
phase and horizontal luminance shifts,
proper timing is essential. Only with
careful planning of the timing network
can complex systems be made workable.

BE)))



The Abekas A53-D

Digital Special Effects System
The innovative tradition of Abekas
continues with the A53-D—the
most cost-effective, high-quality
three-dimensional effects system

available today.

In single or dual channel con-
figuration, the A53-D gives you a full
array of three-dimensional features.
These include: perspective and 3D
rotation, variable rotation axes and
3D locate, field/frame freeze and
full manipulation of frozen pictures,
variable border and background,
crop and aspect change, A/B switch-

ing and GPI control, and smooth
linear motion and trajectory with
variable tension.

The A53-D makes good sense for
both live broadcast and post-produc-
tion applications. For broadcasting,
the A53-D offers a simple-to-use
control panel with fast access to 24
on-line effects. For post-production,
the system’s extensive programming
features and precise control let you
create intricate effects limited only
by your imagination.

You can digitally interface the
A53-D to the highly acclaimed
Abekas A62 digital disk recorder.

This unique duo gives you the ability
to composite unlimited layers of
manipulated video without genera-
tion loss.

Let the A53-D add a whole new
dimension to your bottom line,
with unmatched price and perfor-
mance. For details, contact: Abekas
Video Systems, Inc., 353A Vintage
Park Drive, Foster City, CA 94404
(415} 571-1711.

Abekas

Video Systems. Inc

Now Anything is Possible
Circle (29) on Reply Card

ADD NEW DIMENSION
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Understanding

SC/H
phase

By David Jurgensen

When sync and subcarrier are properly adjusted, quality
live and edited video productions become a matter of course.

Controversy surrounds SC/H phase,
but until someone finds another method
to determine color frame, the confusion
probably will continue. Just what is SC/H
phasing? Why is it necessary? How does
it relate to color framing? This article
looks at the subject of SC/H (subcarrier
to horizontal) phase in terms of three
areas of interest: the SC/H phase and col-
or frame of the signal, the monitoring
equipment and the input detection of col-
or frame by gen-locked equipment.

Color framing

The sync-to-subcarrier relationship,
vertical sync and the number of lines per
field determine a 4-field sequence for the
NTSC system. (In PAL the SC/H relation-
ship defines an 8-field sequence.) The
horizontal sync in NTSC is related to the
color subcarrier by a factor of 455/2.
This gives 227.5 subcarrier cycles be-
tween horizontal sync pulses. The same
phase of subcarrier, or burst, with
respect to sync repeats every other line.

Because there are an odd number of
lines (525) in two fields, and the
subcarrier-to-sync phase is a 2-line se-
quence, the first two fields are different
from the second two fields. That is, the
phase of burst with respect to sync will
be different on a particular line of the
first two fields relative to the same line of
the next two fields. This results in the
4-field sequence. When combining
signals, the appropriate fields (one of
four) must be identified and matched.
Matching of color fields between two
signals is called color framing.

Field one of the 4-field sequence can
be identified by measuring the phase of

Jtﬂ;e&n"is director of engin;ring for M;gni
Systems, Beaverton, OR.
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OD
SUBCARRIER
——227.5 CYCLES

180°

SYNC ANDBURST

AN AN
D e 'AA%

&—— —— ONE LINE —

FIELD 1, LINE 10 (EVEN LINES)
OR
FIELD 3, LINE 11 (ODD LINES)

FIELD 1, LINE 11 (ODD LINES)
OR
FIELD 3, LINE 12 (EVEN LINES)

Figure 1. Determining SC/H phase through subcarrier countdown to sync.

burst relative to the leading edge of sync
(SC/H phase) on a selected line or lines.
The proposed RS-170A standard (1977)
specifies the relationship on line 10, field
one to be 0° phase. Figure 1 shows the
relationship between sync and subcarrier
and indicates the correct phasing for
field one vs. three on selected lines.
Field one or three vs. two or four is
determined by the vertical sync. (In PAL,

e, -0
INPUT - &/ 3
VTR

the 2-field sequence can be identified by
the vertical sync; the 4-field sequence by
the V-axis switching of burst; and the
8-field sequence by the SC/H phase rela-
tionship.)

There are several difficulties in deter-
mining color frame without SC/H phase
and color frame monitoring equipment.
Some of these are that:
eSync and burst do not occur on the

SWITCHER

CAMERA

" o
REMOTE O~ e o]

o]
OTHER

15 -0
NETWORK
SYNCHRONIZER

GEN-LOCK INPUT —
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1 o l_ =
. 8 e M
INPUT | .
MONITOR

VTR

e
STUDIOB —&— M

c
SENERATOR (TO VTRs, CAMERA, SWITCHER,
SYNCHRONIZER, ETC.)

OUTPUT MONITORING
INPUT DETECTION TESTING

= SIGNAL SC/H PHASE AND COLOR FRAME
MONITOR

Figure 2. Various points in the studio can be
tested tor SC/H phase.



Realistic reverb
at a realistic price.

YAMAHA

ONGITAL REVEREEERATOR
AEVYT

And not just reverb, but a full range of
studio effects. All very controllable. All in
the new Yamaha REV7 digital reverb. And
all for only $1,395*

How did we do it? By analyzing the
early reflections and subsequent rever-
berations of actual environments to see
what gives reverb its natural character and
richness. And then using specially devel-
oped LSIs to handle this immense amount
of information and the high processing
speeds required to effectively simulate
natural reverb.

The REV7 has 30 factory preset
programs permanently stored in its ROM.
These presets include large and small hall,
vocal plate, gated reverb, reverse gate,
early reflections and stereo effects such as

chorus, flanging, phasing and =cho.
‘ And each of the presets incorporates
up to seven user-programmable param-
eters which can be edited and then stored
in RAM.

~ For even greater realism, you can
alter the reverb time of the HI and LOW
frequency ranges in proportion to the MID
range (RT60) and simulate the dampening
qualities of absorptive materials ina room.
So the sound can be as live or as dead as
vou want.

~ Programming is easy because of the
REV7’s logical front panel laycut which
gveb you mstant at,cess toall functn:ms and

the LCD readout panel which tells you at a
glance the name of the program and the
edit parameter selected.

So besides the 30 presets, you can
store up to 60 of your own programs in the
REV7’s RAM. All available for recall from
the front panel or the hand-held remote.

The REV7 features electronically bal-
anced XLR input and output connectors.
And balanced TRS phone jacks which waill
accept standard phone plugs. Both stereo
and mono inputs can be connected produc-
ing, in either case, a simulated stereo re-
verb output.

There’s even a three-band semi-para-
metric EQ so you can fine-tune the sound
of your reverb to work in any envircnment.
And, of course, MIDI compatibility.

Realistically speaking, there’s no finer
digital reverb at the price on the market
today than the REV7. Available now at
your Yamaha Professional Audio dealer.

For a catalog explaining all the fea-
tures and capabilities of the REV? digital
reverb, write: Yamaha International Cor-
poration, Prafessional Audio Division,
P.O. Bax 6600, Buena Park, CA 90622. In
Canada, Yamaha Canada Music Ltd., 135
Milner Ave., Scarborough, Ont. M lS 3R1.

*Suggested U.S.A. rei&! price. Prices will vary in Canada.

- @YAMAHA
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signal at the same time.

*The phase of sync with respect to burst
may not be exactly 0° or 180° (SC/H
phase error).

*Correctly identifying field one of the
4-field sequence on each of two different
signals doesn’t ensure that the relative
color framing is correct. These field iden-
tifications are relative to themselves.
Because there may be delay differences

two exclusive ways.

First, these headsets use extra-large, pillow-soft ear pads for superior
noise isolation and comfort. Second, they feature a noise-reducing mic,
with a precision cardioid polar pattern, to leave background noises where
they belong. . .in the background. The mic’s tailored frequency response
insures outstanding voice reproduction.
Other features include: an all-metal
boom and double-braced, all-metal head-
band for greater durability and comfort;

a patented boom mount for total mic

position flexibility; detachable cable; and
a stylish matte chrome and black finish

that looks great “on camera”
The SM2 is a dual-ear headset, the

SM1—single. For complete information,

write or call Shure Brothers Inc.,
222 Hartrey Avenue, Evanston, IL
60202-3696. (312) 866-2553.

SHURE
Brcating Sound Baeries

) [ternative to our
double 1solation” headsets.

The Shure SM1 and SM2 Headsets isolate you from sound in

between signals, correct color framing
can be determined only when comparing
one signal to another or to a reference. It
should be possible to make this com-
parison with up to Ya-field delay dif-
ference between signals.

*Timing jitter may not allow phase lock
or trigger circuits to follow SC/H phase.
Color frame cannot be identified without
accurately determined SC/H phase.

LY TSNP
o AN

4

AL
L ""?.")sj oA ‘Q‘)

Circle (31) on Reply Card

48 Broadcast Engineering July 1986

WWW americanradiohistorv com

Studios and SC/H phasing

There are a number of areas in the
studio where SC/H phase and color
frame monitoring are important. Some of
these are shown in Figure 2. Other points
are shown that may require testing for
correct color frame input detection.

It is important that the SC/H phasing of
the studio reference signal is correct. An
offset of the studio reference SC/H phase
may cause offsets in other equipment
locked to that reference.

Color framing becomes critical when
signals are to be edited. If a signal is not
color framed, the VIR may not accept
the edit or there may be a disruption in
the signal if the edit is accepted.

Color framing is also important in
switchers. Burst phases have to be
matched to avoid color shifts during a
switch. If burst phase is matched but col-
or frame is not, sync will be off by
Y2-subcarrier cycle (140ns). This offset
will cause a horizontal jump in the pic-
ture as the signals are switched.

VTRs and SC/H phasing

Two of the more commonly used
videotape recorders in the studio today
are the type C reel and the U-matic
cassette formats. Among many other dif-
ferences, these VTRs also process the
signal differently.

Type C machines process color and
luminance together, so that color fram-
ing and SC/H phase can be measured
throughout the VTR video path. Editing
will be inconsistent if SC/H phasing is in-
correct, or edits may be locked out if col-
or framing is in error.

There are three points to check: the in-
put, the demod output and the TBC out-
put. Even though the demod output is an
important point to check phasing, be
aware that many SC/H monitors will not
work on this signal because of the in-
herent VTR time base jitter.

The U-matic videotape recorders
separate chrominance from luminance
so the two are no longer locked together.
The SC/H phase .relationship is con-
tinually varying. As a result, signals from
these VIRs cannot be broadcast directly
because the FCC requires chrominance
to be coherent to sync (or luminance). A
TBC is needed to re-establish or relock
chrominance and sync. The SC/H and
color framing then becomes important at
the TBC output.

Defining SC/H phasing
It is important to define and measure
SC/H phase, hecause color framing can-
not be determined if the SC/H phase of a
signal is too far from 0°. The proposed
RS-170A standard specifies that the limits

Continued on page 52



THE TEKTRONIX SPG-170A.
ITS FEATURES AND VALUE
CAN’T BE MATCHED.

Introducing the new
Tektronix Master Sync
Generator, the SPG-170A.
It has the features you need
in an RS-170A sync gener-
ator. .. allin an affordable,
1%4-inch package. Just plug
itin, set and forget it. You
can’t do better than that!

All SPG-170A signals are
digitally generated to pro-

Tektronix
NTSC SY

Copyright 1986, Tektronix, Inc. A

SPGI70A

vide excellent SCH and tim-
ing accuracy. Included are
digital genlock, high stability
internal reference and digi-
tally generated black burst.

VJith the SPG-170A, outputs
are always color framed cor-
rectly—regardless of input
s-gnal SCH phase.

The SPG-170A’s sync timing
controls enable you to
advance or delay subcarrier
and pulse outputs relative to
the black burst output. This

eliminates the need for sep-
arate delay lines.

Offered as options...an
exclusive audio tone output
for setting program levels, in
addition to color bars with
12 character |.D. and tape
leader countdown.

Don't settle for less. Get
the full story from your
Tektronix representative.
Ask for a demonstration and
see why we say the
SPG-170A’s features and
value can’t be matched!

Behind the Scenes
in Quality Television. ‘
|
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Continued from page 48

on signal SC/H phase should be held to
within +40°. This means that the signal
sync-to-subcarrier phase should be 0°
+40° on one line and 180° +40° on the
next. Line 10, field one, for example,
should have a subcarrier-to-sync phase of
0° +40° to make frame detection

reliable.

The 40° limit on signals allows equip-
ment input detection to be off SC/H

a lot of horsepower.

performance capabilities.

challenge.

the best reliability records in the industry.

- Contemporary audio testing practices demand thai audio mea-
surement equipment offer a comprehensive range of capabilities.
The multitude of world measurement standards, diversity of
industry practice and the flexibility required in the lab can overtax
most audio analyzers. Add to this the higher performance
demands of the new digital audio techniques and you clearly need

The Amber 5500 Programmable Audio Measurement System
answers the call. With the most comprehensive facilities, state-of-
the-art performance, computer interface and ATE speed, the 5500
meets the challenge. Whether you test communication receivers,
studio broadcast equipment, Hi-Fi pre-amplifiers or telephone
channels, the Amber 5500 is a winner.

The 5500 measures absolute and relative level, three kinds of
distortion, weighted and unweighted noise, frequency and
crosstalk - and 3 to 10 times faster than other systems. Distortion
below 0.001% and noise lower then 1uV are typical of its

Ask for our “‘comprehensive’ technical brochure and meet the

Amber also makes one of the most popular portable high
performance audio measurement systems - the 3501. Half the
weight and size of comparable instruments, the 3501 has one of

amber

phase by up to 50° before the indeter-
minate state is reached at a total of 90°.
If the signal SC/H phase were allowed to
go to 90°, it would be impossible to
determine color frame because 90° is
halfway between the two color frames.
See Figure 3.

Signals with SC/H phase problems
When the SC/H phase of signals is not
close to 0° or 180°, color frame detec-

Amber Electro Design Inc.
4810 Jean Talon West
Montreal Canada H4P 2N5
Telephone (514) 7354105
Telex 05-827598

US Toll free 800-361 3697
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P COLOR FRAME BOUNDARY
— +90
+40
— +40
—~+20
0 180 0
—{ - 20
—1 —40
—40
— -90

Figure 3. Recommended SC/H phasing of
signals falls into the +40° sector to the left of
the diagram.

tion circuits in TV processing equipment
sometimes give unexpected color fram-
ing results. These detection circuits
should be able to make the correct deter-
mination of color frame as long as the
SC/H phase of the input signal is within
the recommended +40°. (See Figure 3.)

For a better understanding, consider
four examples of different SC/H phase
errors that may result in random color
frame detection:

Example I:

One input signal is at 0° SC/H phase
and the second signal is at 100°. The sec-
ond signal is in opposite color frame and
80° off from its correct SC/H phase.
Figure 4 shows a vector representation
of the SC/H phase of the two signals
along with an SC/H phase scale.

— +40
— +20

[ >0
20
—{ 40
—J 90

Figure 4. Frame oftset is shown. One signal
with correct SC/H talls to the left. while the
improperly phased signal appears to the right
side of the circle.

An SC/H phase monitor should in-
dicate a framing error with the
equivalent SC/H vectors on opposite
sides of the vertical axis. Gen-lock detec-
tion circuitry should determine that the
signals are in different color frames. A
frame error may not be indicated,
however, if the detection circuitry is in
error by only 10° (only 7.5ns timing er-
ror on sync or approximately 10mV off-
set in 50% point of sync detection).
Example 2:

One signal is at +80° SC/H phase and



t takes a unique graphics look

to stand out from today’s look-

alike news productions. So
we've built some unique graphics
tools into our new ESS-3 Still Store
that you won't find anywhere else.

The ESS-3 lets you compose an

unlimited number of elements, all
with the fidelity of first generation
video. You can cut and paste, key
and drop shadow irregular shapes,
and program your own dissolves,
cuts and wipes. And with its var-

iable compression you can insert
over-the-shoulder stills—without
a digital video effects unit.

If you're bored with your titles
simply scan in your own typefaces;
then resize, compress, color and
dropshadow to achieve your own
new look.

And, to make your news prepar-
ation fast and effortless, the ESS-3
displays 12 stills at one time for you
to browse through and edit. Com-
pare that to any description-only
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Figure 5. SC/H offset is shown. Both signals
have the same color frame, but there is a 160°
difterence in SC/H phase.

a second signal is at —80° (see Figure 5).
Even though these signals are 160° apart
in phase, they are theoretically in the
same color frame (that is, on the same
side of the vertical axis). Gen-locked
equipment may exhibit the same prob-
lems as if the two signals were not color
framed, however, because there is a sync
timing difference of approximately
125ns between the two signals.

Switching between these signals may
cause a horizontal jump in the output
signal, the typical result when signals are
incorrectly color framed. Switching from
a 0° SC/H phased signal to either of
these signals should not cause the color
frame to switch.

~—— +90

— +40

- +20
-— |0
1—20
—{ — 40

o

Figure 6. Frame offset is shown, but with on-
ly a 20° difference in SC/H phase.

Example 3:

One signal is at 80° SC/H phase and
the second signal is at 100° (see Figure
6). The signals are not color framed even
though there is only 20° SC/H phase dif-
ference between them. An SC/H
monitor should indicate a color frame er-
ror and an SC/H error of 80°. Gen-
locked equipment will give random
results in framing, depending on the ac-
curacy of detection. Again, 10° is ap-
proximately 7.5ns sync time error or
about 10mV error in detecting the center
of sync. Switching to either of these
signals from a correctly phased signal
may cause a frame switch.

Some SC/H phase monitoring equip-
ment indicates only the difference in

54 Broadcast Engineering July 1986

SC/H phase between two signals. The
resultant display would be at 20° for the
signals in Figure 6. This display doesn't
indicate that both signals are off SC/H
phase and improperly color framed.
Switching between these two signals
may cause a frame jump.

Example 4:

The signal is varying in SC/H phase
field to field or over the field. Such an
SC/H variation may cause signal jitter or
inconsistent color framing results in
some equipment,

Causes for SC/H errors

One major cause of SC/H errors is the
incorrect setting of video outputs. A
maladjustment of the studio reference
output may add to any error on the out-
puts of equipment, such as a TBC that is
locked to the reference. There are a
number of other causes and also some in-
dications on the signal that there may be
a problem. (See Figure 7.) Several ex-
amples follow:

SUBCARRIER

NORMAL SYNC
o 50% POINT

GROUP DELAY

REFLECTIONS

Figure 7. Signal distortions may result in
SC/H phase errors.

*A video signal passing through a low-
pass filter or video delay line with ex-
cessive group delay will result in an
SC/H error. This group delay will show
on the 2T pulse signal as an apparent
asymmetrical preshoot and overshoot.

Figure 8 shows the results of an im-
properly adjusted filter, as displayed on a
monitor in the waveform-SC/H mode.

Figure 8. This display of 2T pulse shows the
eftect of group delay error from an improper-
ly adjusted filter with a resulting SC/H phase
offset of 18° (displayed on a Magni Systems
1527 monitor in the waveform and SC/H
display mode).

*A mismatch in a termination in the
system will create reflections and cause a
step in the sync waveform. The change
in shape of the sync will produce an
SC/H error. The step can be seen on a
bar test signal. A 25mV step can cause a
10° to 30° offset in SC/H phase, depend-
ing on sync rise time and the duration of
the step.
*Sync compression can offset SC/H
phasing. Sync compression often
changes with the average picture level
(APL), causing a variation in SC/H phase.
Depending on the response time to APL,
this phase variation may occur during a
field or over many fields. Sync variations
caused by compression can be measured
by changing the APL of a test signal.
Crosstalk between signals into sync
can cause the sync shape to change in a
number of ways that may affect SC/H
phase. As a rule, the closer the distortion
is to the center of sync and the higher
the amplitude, the more likely that SC/H
phase monitoring equipment will not
give the same results as actual equip-
ment in operation.

Monitoring equipment

There are several types of monitoring
equipment that measure and display the
SC/H and color frame in different ways.
The display may be a bar graph, a
degree readout, a picture monitor
display, a vector dot or other CRT scales.

When deciding on the equipment
needed for a facility, consider the follow-
ing questions: Does it have the accuracy
needed? Will it make the measurements
where they are needed? Is it self-
checking? Is it easy to use? Does the dis-
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THE SP-3A. THE SURVIVOR
JUST GOT BETTER.

Many thought it was impossible. Now the been. Surviving in African deserts or hurricane

SP-3A has a built-in variable speed electronic gales in Virginia. Getting broadcast images
shutter. You can stop or slow down fast action. under the worst of conditions.

And what a change that’s made! This new shutter NEC has taken a reliable sure shot, the

has a range of 1/60th to 1/2000th a second. SP-3A, and turned it into a stop shot. But that’s
The shutter speed is right in the view- not all. It costs only $14,500

finder. You can option the SP-3A
for triax or multi-core applications,
and use it with an integral M-2,
Beta® or 8mm format VTRs.

The SP-3A is still the same
durable workhorse it has always

(head only).

So take another look at The
Survivor. There is absolutely
nothing like it on the market
today. What you see will stop
you. Right in your tracks.

Beta® is a registered trademark of Sony Corp.

NEC

IMAGINE WHAT WE'LL DO FOR YOU

CQc Compusers and Communications

NEC America, Inc., Broadcast Equipment Division « 1255 Michael Drive, Wood Dale, IL 60191 e Toll free 1-800-323-6656 e In lllinois phone 312/860-7600
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play interfere with other measurements?
Will it solve color framing problems
throughout the studio?

Features of the SC/H and color frame
monitoring equipment must be deter-
mined to match the monitoring equip-
ment to its application in the studio. Most
SC/H monitors will not work on the VTR
demod output because of time base jitter.
Some monitors require accurate match-
ing of timing between signals to correct-
ly indicate color framing. Some will not
display sync to show possible distortions.
These are only a few examples of possi-
ble limitations in monitoring equipment
now available.

Input SC/H phase detection

Up to this point, only the signal SC/H
phase and its measurement have been
considered. Another cause of color fram-
ing errors is the input color frame detec-
tion of processing equipment such as
VTRs, synchronizers, TBCs and gen-
locked sync generators. The detection
may not be centered at 0° SC/H phase or
the equipment may not recognize that
the color frame has changed.

As stated in the definition of SC/H
phase, 40° error in the signal allows up
to 50° error in input detection before
reaching the 90° undefined point of am-
biguity. Some hysteresis at about 90°
must be designed into the input lock of
equipment so that changes in input SC/H
phase will not cause frame hopping.

These offsets will add together. For ex-
ample, a wrong color frame determina-
tion is initially made, the input signal
SC/H phase is off by 40°, the input detec-
tion is off by 35° and the hysteresis is
+20°. The detection of the wrong color
frame will not be corrected because
these offsets add to more than 90°.

The fact that the input detection may
drift more than the output SC/H phasing
indicates the importance of testing the
input SC/H phase centering. If there are
intermittent framing errors, drift may be
a source of the problem. The equipment
should switch to the correct color frame
any time the input signal is within 40° of
correct SC/H phase.

Problems in detection
Adding to other errors in detection,

Will Your Stati

One violent strike and you're

fried—downtime and lost revenue.
Only our unique surge protection

truly handles the big hits
without exposing your
equipment. Competitive
systems can’t.

Before you get

hit...call us.

SUBCARRIER

NORMAL SYNC

— 50% POINT

25%
OFFSET INSYNC
CENTER DETECTION

DELAY IN SYNC DUE
TO INPUT FILTERING

JITTER

DETECTED AVERAGE
IN LOCK CIRCUITS

Figure 9. Detection errors result from im-
properly adjusted equipment or from time
base instabilities caused by VTRs.

//&& L.E.A. Dynatech
12516 Lakeland Road, Santa Fe Springs, CA 90670 « TWX 910-586-1381 (in CA) (213) 944-0916 ¢ (outside CA) (800) 654-8087
Circle (37) on Reply Card

56 Broadcast Engineering July 1986

WWW americanradiohistorv com



Look Into Our 8000 Series
Master Control Switchers

‘also availabls in 12 input rack mowrt versiom)

FIVE YEAR WARRANTY
We back our reputation for stanaout
- ~ustomer service with toll free technical
e S 0 5 R RpRBE - assistance lines and one of the strongest
: | ~varranties in the industry. Our dealers
. : - - TUE 1 1 e -3 are worldwide, call for the one
e 0 T O S i . ‘ ' uearest yo:u. 4
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8000 Series Features | '
= ms |

EASY TO OPERATE
Logical control layout minimizes potential
for operator error. #odel 8801

FIELD UPGRADEABLE TO STEREO
Stereo is coming on strong. We keep you prepared I I\l I ERGRO' | P
so you can easily upgrade.

EXTERNAL SERIAL CONTROL “Creatwity You Can Depend On”™
You can save now but still be prepared

for the future. ATTED
MACHINE CONTROL é iiq% :

Intergroup’s reliable machine control system VIDEQ SYSTEMS

interfaces with VIR’s and film islands and Sy e S TERS . INE
features sophisticated time display. PO. Box 1495 | Gainesville, FL 32602-9990

It’s also field upgradeable. (800) 8747590 | In Florida (904) 335-0901 / TWX 810-825-2307
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there are some signal differences that
may contribute to the problem, but will
not show on an SC/H phase monitor. See
Figure 9.

If the equipment is not detecting the
center of sync properly, sync amplitude
and rise time changes will affect the
SC/H phase centering (or color frame
detection). An offset error of 30mV in
determining center of sync (approx-

imately 10% of sync) will give approx-
imately 30° change in SC/H phase detec-
tion centering as the rise time changes
between 100ns and 250ns. A change in
sync<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>