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Excellence wherever you need it

New ADM®consoles are ideal for van, post production or station

With our new VP series audio consoles you
can now have first-line audio quality
wherever and whenever you need it most.
The VP series is particularly suited for ENG,
EFP, in-house post-production and editing
suites. They provide increased versatility in
a compact package and are available in 8,
12 and 16 input configurations. Direct
outputs and VCA controls are optional.

Like all ADM consoles, these new versions
are ““human engineered, extensively tested
and backed by our exclusive 5-year
warranty. Easy to service, all components
are readily accessible.

For specific information, contact ADM
Techno:ogy, Inc.-The Audio Company-
1626 E. Big Beaver Road. Troy, MI 48084,
Phone (313) 524-2100. TLX 23-1114.

The
Audio
Company

WEST CENTRAL SALES WEST COAST SALES MAIN OFFICE AND

(817) 467-2990

(415) 945-0181 EAST COAST SALES
(313) 524-2100



When the action’s
hard-hitting,
Midwest and
Panasonic Video
Systems will

put you there!
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Panasonic Gives You The Performance And

Reliability You Need. Midwest Gives Them
To You Fast ... And At A Super Price!

You can depend on Panasonic Industrial
video equipment to é;ive you the perfor-
mance vou want and to take the hard-hitting
action of motile unit installations. That's why
so many mobile production companies
choose them.

If you need a mobile unit that can take in
all the action ... and take all the punishment
on-location shots hand out ... you need to
talk to Midwest about their complete line of
Panasonic-equipped mobile units. Midwest
maintains a solid inventory of the complete
Panasonic Industrial video line. The new
WV-777 Camera shown here is but one of a
wide range of components from the
Panasonic Video Systemns Division.

Let Midwest put you there when the
action’s best, with dependable Panasonic
equipment in an M1 or M20 mobile unit.
For information on the complete line of
products at Midwest, call toll-free today.

1-800-543-1584

Dayton, CH
513-298-0421
Cincinnati, OH
606-331-8990
Columbus, OH
614-476-2800
Cieveland, OH
216-447-9745
Pitsburgh, PA
412-781-7707
Detroit, MI
313-689 9730

Indianapolis, IN
317-251-5750
503451 2688
COFPORAT'ON Lexingon, KY
606-277-4994
2 : Nashville, TN
One Sperti Drive 815531 5701
Edgewood, KY 41017 503555500
Virginia Beach, VA
804-464-6256
Washingron, DC
301-577-4903
Charlotte, NC
704-399-6336
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THE COVER shows the control room at
KRON, Channel 4, San Francisco, CA,
and its Aurora system for creating elec-
tronic videographics for TV broad-
casting. In this issue, an article by Blair
Benson, BE's TV technology consultant,
addresses broadcasters’ needs for
equipment to generate videographics
and manipulate video images. (See
“Electronic Videographics: A Perspec-
tive,” on page 38.)

The cover photo was provided courtesy
of Linda Guess, public relations director,
KRON.

NEXT MONTH we will focus on the
NAB-’83/Las Vegas convention. Qur pre-
show issue will provide a comprehensive
listing of exhibitors and their products
and a detailed map pinpointing exhibitor
locations, and will highlight important
sessions and events to occur at this
year's show.



“I want a world-class camera
I can take a mile from the van
and still get 57dB S/Nand

6001ine resolution’

’

@SHITACHI HEARD YOU.

Then you re looking for broadcast-quality. Then you're
looking for lightweight equipment you can carry unencum-
bered by anything but a lightweight triax cable.

Well, Hitachi heard you. Because now our Hitachi
SK-91 and SK-81 can both be connected to our triax DU-91
Digital Command System by up to 6.000 feet of cable.

The SK-91 is an example of the lengths Hitachi will
go 1o give you the camera your craft and courage demand.
Though just 9.7 pounds, including its 1.5-inch viewfinder
this $33,000 camera has been hailed as a bargain by per
fectionists. And it's I.B.A. and C.B.C. accepted.

Its shock-mounted optical system—with Saticons®
Plumicons® or Diode Guns®—gives you up to 57 dB §/N
and 600-line resolution. All in an incredibly tough

magnesium alloy package.

It has an auto-iris closure. A +9/18 dB high-grain
switch. Horizontal and vertical blanking widths adjustable
over a wide range. An auto black balance control as well
as an auto white balance control

The $K-81 gives you just a shade less performance
for $§22,000. The DU-91 at $18,900 lets you get great
pictures with either the SK-91 or SK-81 whether vou're
shooting at the low-light levels of a coal mine or going to
the top of the world. Who from? Who else? Hitachi Denshi
America, Ltd.. 175 Crossways Park West, Woodbury, NY
11797. (516) 921-7200. Offices also in Chicago, Los
Angeles, Atlanta, Cincinnati. Dallas, Denver, Seattle and
Washington, D.C
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WHY BUY TWO LENSES
WHEN
THIS ONE WILLDO?
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Schneider 14X ENG/EFP lens zooms
from super wide angle to long telephoto.

Changing lenses to handle changing conditions could cost you a
once-in-a-lifetime shot. And that's why you should know about the
Schneider 14X ENG/EFP lens. It gives you two-lens versatility in
an economical one-lens package.

It can power zoom from 9mm-126mm. Or with the
built-in 2X extender from 18mm-252mm. With the 6.3mm-9mm
aspheric lens attachment, it can power zoom on the super wide
angle shots. And, when the action calls for close and tight, it's got
macro focusing.

The Schneider 14X is designed to bring out the best
in Ampex, CEl, Fernseh, Hitachi, lkegami, JVC, NEC, Panasonic,
Philips, RCA, Sharp, Sony, Thomson and Toshiba 24" cameras.
Lightweight, compact, ruggedly constructed, and weather resist-
ant, it comes with a complete line of accessories. Superb Euro-
pean optics combined with excellent f/1.7 sensitivity bring back
crisp, clear pictures even under low light level conditions.

In addition, Schneider offers the 14X lens in a
Ve-inch format for the new one-piece VCR cameras such as RCA
Hawkeye, Panasonic and Sony. Schneider broadcast lenses
are available throughout the United States and Canada from:
TELE-CINE CORP, 400 Crossways Park Drive, Woodbury, NY
11797, (516) 496-8500.

Schneider 1uxeng Erp

Tele-Cine Corp. is a subsidiary of Schneider Corporation of America.
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Video 2ngineers, studio managers and

staticr managers can now agree. Gnly
Leade- offers outstanding performance
and reiability with more features, plus
immeciate delivery, econcmy and
two-year warranties on all parts anc
compenents, CRT's included! Charces
are the video cameras, recorders and
monitors you are using today were built
by companies using Leader’s NTSC,
PAL and SECAM test equipment.

The first half-rack
waveform monitor with
a line selector.

Leacer's LBO-5860 has many more

features than higher priced half-rack

waveform monitors.

« Front panel line selection for displaying
VITS and VIRS.

e Lines 14 through 21 on fields 1 or 2 can
be individually selected.

« Output blanks vectorscope to display
selected line vector only.

e Compatible with existing racks.

>s 5 e
Sessapes

' '.gb"lvv.,,

.
tescen .

LEADER VECTORSCOES,

WAV ZFORM MONITORS,

SYNS / TEST GENERATORS

AND OSCILLOSCOPES
PHOTOGRAPHED AT REEVES !
TE_ETAPE, NEW YORK ZITY. )

20 test instruments.

| ] o [~
|

 The only vectorscopes

pes
with etched or electronic
graticules.

Only Leaders LVS-5850/A gives

you a choice of standard graticule, or

electronically generated targets which

are easily read from afar or in the dark. ..

« Compensates for non-linearities
caused by CRT aging.

» Compensates for improper horizontal
and vertical set-up.

» Compatible with existing racks.

The video engineer’s
oscilloscope.

Video engineers will reach for the

100 MHz Leader LBO-518, first. Its the

better way to troubleshoot systems and

equipment.

» 2 independent active sync separator
trigger inputs.

e 4-channel, 8-trace capability.

e PDA CRT, with 20 kV potential.

Low cost vector display.

A direct low-cost replacement for the

Tektronix 6024, the Leader LBO-5" IA-V

delivers outstanding performance.

« Driven by R-Y and B-Y video signals
from a precision chroma decoder or
Tektronix 63CHR picture monitot

A dild

‘the -geﬁerﬁfb
every mmportant feature
.-..immediately!

Compare the LCG-400M/S to eny

other syrc/test cenerators. Feature for

feature, doliar for dollar, they can't be

beat!

* Seven primary test signals with many
auxiliary outputs.

e Genlock with adjustable horizontal
delay and subcarrier phase.

e Sync, set-up, burst, luminance, and
chrominance levels, all front panel
adjustable.

Call toll free 8800) 645-5104

in Canada call Omnitronix Ltd.
(514) 683-6993

Ask for an evaluation unit, our 1982/83
full line catalog, special video brochure
and the pame of your nearest Leader
distributor.

For informsatlen Clrcle {5) on Reply Card
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For video engineers
who ¥

the
difference.

380 Dser Avenue
Haupiauge, N~ 11788 (516) 231-6900

Regional Offices:
Los Angelss, (213) 618-0695,
Cricago, Dellas, Cayton, Bostan.
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update

In December the commission took
several actions aimed at increasing
minority participation in the field of
telecommunications. These included
issuance of a policy statement on ad-
vancement of minority ownership in
broadcasting and adoption of a Notice
of Proposad Rulemaking dealing with
current restrictions on the security in-
terests in a broadcast station that a
seller may retain. Simultaneously the
commission adopted a policy state-
ment on minority ownership of CATV
facilities; agreed to submit proposals
to Congress to increase minority
ownership through expansion of tax
incentives; and signed a memoran-
dum of agreement with the Depart-
ment of Commerce formalizing a
cooperative effort to provide manage-
ment assistance to minority telecom-
munications entrepreneurs.

The FCC's policy statement in the
broadcast area dealt with the eligibility
of minority-controlled limited partner-
ships for tax certificates and distress
sales. A tax certificate is a mechanism
for deferring taxation of capital gains
realized upon the sale of a station
when the sale effectuates an FCC
policy, such as minority ownership of
the media. Under the commission’s
distress sale policy, a licensee facing
an FCC enforcement hearing, in
which his license is in jeopardy, may
sell his station to a minority-
controlled entity at 75% of its value
and avoid the consequences of the
hearing.

With regard to limited partnerships,
the commission said such entities
would be eligible for tax certificates
and distress sales when the general
partner is @ minority individual own-
ing more than a 20% interest in the
limited partnership. The commission
also changed its procedures by
delegating to the Mass Media Bureau
authority to grant routine distress sale
requests. This will shorten the time
for obtaining approval.

In its accompanying rulemaking
proposal, dealing with security in-
terests in broadcast properties, the
commission is seeking comments on
whether the current prohibition
against retention of reversionary in-

6 Broadcast Engineering February 1983

Harry C. Martin, partner
Reddy, Begley & Martin
Washington, DC

terests could be modified to en-
courage further use of seller-
financing, particularly where the
transaction would promote minority
ownership of the media. The commis-
sion invited comments on what types
of security interests could be retained
by seller-creditars and, if retention of
a reversionary interest in a license is
legally permissible, under what cir-
cumstances could it be exercised.

In the cable TV area, the commis-
sion agreed to consider requests for
tax certificates from owners of cable
systems who have sold their interests
to minority-contrelled entities. The
commission said this would assist
mincrity entrepreneurs in becoming
owners of this medium of com-
munications alse.

The commission's legislative recom-
mendations included a proposal that
the tax certificate palicy, restricted by
Section 1071 of the Internal Revenue
Code to “radio broadcasting stations,”
be extended to non-broadcast com-
munications properties. Also, the
commission suggested that the provi-
sions of the Infernal Revenue Code
dealing with the investment tax credit
be amended to raise the amount of
used equipment that a taxpayer could
count in compnting his investment
credit. The current ceiling on used
properties is $125,000, which amounts
to a maximum credit of $12,500. The
recommendation would raise the
amount to $5,000,000, which would
allow a maximum credit of $500,000.
This increase, the commission said,
would make the investment credit a
more attractive and effective financ-
ing device for minority entrepreneurs
to use in attracting investment capital
to purchase existing stations.

Rulemaking to reduce
UHF noise figure limit

The commission has proposed to
reduce the acceptable noise figure
limit for TV receivers to 12dB. The
current level is 14dB.

The noise figure is a technical
measure for one of the factors that in-
fluences how well a TV receiver
displays a weak signal. Generally, the
lower the noise figure, the better a TV
receiver will perform in this regard.

The commission’s initiative in this
area is based upon a new analysis by
its Office of Science and Technolagy
that indicates that about 70% of colar
TV sets produced in 1981 and 1982
would meet the proposed 12dB naise
figure limit. In 1980, the commission
was ordered by a court to vacate its
previous rules establishing the limit at
12dB. The court found the lower limit
was beyond the commercially feasible
state of technology at that time. The
ECC believes that this situation has
changed significantly over the pasl
twa years.

The new effort is predicated on a
desire to preserve the improvement in
UHF noise figures achieved in more
recently manufactured TV receivers.
The new standard, the commission
observed, appears to be obtainable at a
reasonably low cost.

FCC form information reduced

As part of its continuing deregula-
tion effort, the commission has re-
duced the requirements of many FCC
broadcast application forms. Amang
the recent changes are the following:

* Form 302 — Application for Com-
mercial License. Applicants no
longer need respond to questions
seeking financial information.

* Form 316 —Pro Forma Transfers
or Assignments. Applicants no longer
need to supply a copy of the corporate
resolution or other instrument
authorizing an assignment or transfer,
or supply copies of articles of incor-
poration and bylaws. Further, no
balance sheets or other financial infor-
mation need be supplied. A certifica-
tion of the applicant’s ability to com-
plete the transaction is now all that is
necessary.

* Form 340—Application to Con-
siruct or Modify a Non-commerical
Station. Public educational institu-
tions and political subdivisions are no
longer required to provide wrilten
evidence of their legal authority to
operate a broadcast facility. Further,
instead of completing Section III deal-
ing with financial qualifications, a
certification as to an applicant's finan-
cial ability to construct and operate
the station now is acceptable.

* Form 341— Application for Non-
commercial License. Applicants no
longer are required to respond to
guestions requesting financial data.

* Form 345—Consent to Assign-
ment of Translator or Low Power TV
Station. Applicants need not submit
any financial data or enter in the form
the consideration to be paid in con-
nection with the transfer.

¢« Form 347-—Application for
Translator or Low Power TV
License. Applicants need not respond
to questions dealing with their con-
struction expenditures or financial

status. BE)
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in the all-new program quality 10x1 routing switcher by Grass Valley Group...the TEN-XNi
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Now the fast-selling new GVG TEN-X is also available in a two-rack unit framre
that will house one 10x1 video module, plus a combination of three 10x1 audio
and/or relay modules. This greater versatility lets you add the following to your
video needs...

¥¢ Stereo audio and time code, or...

¥¢ Stereo audio and tally, or...

¥¢r Mono audio, intercom switching and tally!!
Y¢ And optional dual power supplies.

Remember that both local and remote control panels are ava lable, and you have
versatility plus! The TEN-X Serizs from Crass Valley Group, world leader in
television switching, signal processing and distribution systems.
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(404) 321-4318 . Midwestern Regional: 810 West Bristo! St, Elkhart, IN 46514 1219) 264-0931 « Northwestern Dis-riet: 3585 North Lexington Ave, Ste 238,
Arden Hills, MN 55112 (612) 483-2594 . Southwestern District: 31 6 Seminary South Office Bldg, Fort Worth, TX 76115 (817) 921-9211 « Western District:
1032 Elwell Court, Ste 244, Pal3 Alto, CA 94303 (415) 968-668) . Western Regional: 21 243 Ventura Blvd, Ste 206, Waodiand Hills, CA 91364 (213) 999-2303






The Lerro organization of Philadelphia
is proud to have engineered and completely
assembled “The Super Shooter IIT”,
a 40 foot production van for North East Productions.

LERRO

ELECTRICAL CORPORATION
3125 N. Broad Street, Philadelphia, Pa. 19132
For more information, call

Bob McTamney at (215) 223-8200

For NEP production services, call John Glawe (800) 233-4777.
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Digital &
self-diagnostics

Broadcast
freedom
in'837
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The SMPTE has designated the 1980s as The Digital Decade. As we teeter on
the brink of this digital decade, we stand at the threshold of a new host of prob-
lems and opportunities. One of the major problems that all broadcasters must
face in this new era is that of maintenance for a whole new generation of com-
plex and sophisticated equipment, equipment that will require a departure from
traditional thinking when it comes to care and maintenance. Associated with
this problem will be the difficulty of finding and keeping qualified engineers
and technicians for repairing these new systems—if, indeed, repairing in the
future is to be done at the station level.

The attendant opportunity inherent to this forthcoming era is that the new
digital equipment offers enormous possibilities for inclusion of built-in self-
diagnostics circuitry. Planned for at the outset, self-diagnostics will add only
nominally to the cost of the equipment. But the returns will be extensive in
terms of aid to the engineers and reduction of maintenance work and down-
time.

But it’s up to the industry to demand that these circuits and techniques be in-
cluded in the design of new digital systems. Standards organizations are urged
in their committee activities to devote suitable attention to diagnostic circuitry
while they are considering the bigger picture of equipment functions. Further-
more, it might even be helpful to have a separate committee review all digital
recommendations to ensure that self-diagnostic techniques are properly in-
cluded.

However, in the final analysis, it will be up to the end users to demand that
these circuits be included in new digital equipment. Constant feedback to
manufacturers is needed if the full capabilities of modern circuitry and com-
ponents are to be realized. With continued diligence and a united effort, all sta-
tion departments will benefit, and the next generation of broadcast equipment
will be the best that the industry has ever seen.

NAB-83/Las Vegas can be a golden opportunity to begin emphasizing our
needs, when manufacturers are especially tuned to receiving feedback. If we
work together, history might record the 1980s as: The Digital Decade, with Self-
Diagnostics Built-in.

The First Amendment: “Congress shall make no law...abridging the freedom
of speech or of the press.” Even so, the constitution has not granted broad-
casters freedom of expression.

Will 1983 mark a turning point in the thrust for this freedom? There are vague
indications that this might be the case, but only time will tell. Last year's NAB
convention witnessed several strong efforts toward this goal —major speeches
by Sen. Bob Packwood (R-OR}); Vincent Wasilewski, then NAB president; and
Mark Fowler, FCC chairman, all pleaded for equality for broadcasters.

More recently, in November 1982, Dan Rather, CBS news anchorman, ap-
peared at a congressional hearing and testified that the First Amendment would
be in jeopardy unless broadcasters obtain their just rights of communications,
in equality with their counterparts in printing. “The most direct kinds of regula-
tion of broadcast content,” he said, “such as the Fairness Doctrine and Equal
Time Provision, should have no place in a society that is rightfully proud of hav-
ing the freest press in the world.”

To the legion of broadcasters pleading for this freedom can now be added a
leading member of the printed media. Arthur Ochs Sulzberger, of the New York
Times, spoke on this subject at the 1982 Alexander Hamilton Awards Dinner,
Nov. 17, 1982, Columbia University. Regarding the formulation of the First
Amendment, he said, “Today, 200 years later, we are debating the same issue.
To wit: Should the First Amendment to the Constitution protect the newer elec-
tronic forms of journalism? Should not radio and television, historically
government-regulated by the limited availability of airwaves, be set free?”

But Sulzberger recognizes that he is in the minority, that “it is interesting to
note how many of my colleagues of the printed word are putting distance be-
tween themselves and electronic publishers when it comes to the First Amend-
ment. They share a fear that what the government gives, the government can
take (away).”

Continued on page 116




Introducing the end of the
do-it-yourseif

jackfields.

If you consider the cost of labor,
building your own jackfields is
tremendously expensive. ADC can
deliver pre-wired, pre-tested
jackfields in just 2 to 4 weeks.
And, at prices significantly
lower than the do-it-yourself-
variety.

We offer more than 240 stand-
ard configurations in longframe
or bantam jacks, wire wrap or
solder terminations, variable ca-
ble lengths, plus a choice of nor-
malling configurations and types
of terminations. We inspect and
compurtertest every circuit to en-
sure that it meets our strict spec-
ifications and quality control
standards. That's why we can of-
fer a five-year warranty on every
unit we sell. If that’s not enough,
we’ll design and build to your
specifications if you need it.

Since 1953, ADC has been a
leaderin designing and building
high-quality test and access
equipment for the telecommuni-
cations, broadcast and data in-
dustries. Now, we’re the largest
supplier of pre-wired jackfields
in the world.

For information about ADC
Jackfields, write ADC, 4900
West 78th Street, Minneapolis,
MNXN 55435. Or call our toll-free
hotline—1-800-328-6188. In
Minnesota, call 612-835-6800.
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Using the 12.2-12.7GHz band
On July 14, 1982, the FCC released a
Report and Order adopting interim
policies and rules for the operation of
a DBS service that is to be superim-
posed on the 12.2-12.7GHz band
presently allocated to the terrestrial
operational fixed service. Although
there is talk of DBS experiments being
started in this band in the north-
eastern  United States sometime in
1986, the rate of growth and timing for
actual commencement of a DBS

direct-to-home service is unknown.

In the July 14th Report and Order,
the FCC expressed its intention to en-
sure that sufficient spectrum will con-
tinue to be available for the terrestrial
fixed service and that a Notice cf Pro-
posed Rulemaking on the subject
would be forthcoming. In the mean-
time, the FCC will continue to accept
applications and issue licenses for ter-
restrial fixed operations in the
12.2-12.7GHz band. Licenses issued
on or before Sept. 4, 1983, will be
grandfathered for five years (i.e.. until
Sept. 4, 1988) and licensees may con-

P

Here’s What Customers Say About

Broadcast Electronics’ FX-30 Exciter.

“State of the Art.”.....ccocvvveecevrrrrnvenne. WMC, Memphis, TN
“Dramatic Difference in Sound.”....... WCKW, Garyville, LA
“Interfaces So Well.”.......ccovrveeeerveenens KEZK, St. Louis, MO
“Best Performer on the Market.” ...... KSTP, St. Paul, MN
“More Dynamic Response.”............... WGAY, Silver Spring, MD
“Exceeded Specs.”......ccccnevrvrnnvenne. KISW, Seattle, WA
“Quietest Exciter on the Market.”..... KBZT, San Diego, CA
“Great Company-Great Product.” .....WBCY, Charlotte, NC
“Dramatic Improvement in Sound.”..WSSH, Lowell, MA
“Fantastic! Beautiful Exciter.” ........... WEZB, New Orleans, LA
“Works Great.” ......ccoovevreverereveveneenennnes WSTO, Owensboro, KY
“Terrific! Industry Standard.” .......

..... WPRO, Providence, Rl

Over 300 in Use.
Now the Standard of the Industry.

FXA0 EXCITER

For more information on the FX-30 Exciter and BE's exciting
new FM transmitters, call or write Joe Engle at:

BROADCAST
ELECTRONICS INC.

4100 N. 24th ST, P.O. BOX 3608, QUINCY, iL 82305-36086, (217)224-9600, TELEX: 25-0142
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tinue to operate in the 12.2-12.7GHz
band thereafter, but must be prepared
to adjust to avoid interference to the
DBS service. Licenses issued after
Sept. 4, 1983 will require terrestrial
fixed users in the 12.2-12.7GHz band
to avoid interference to DBS without a
grandfathering period being allowed.
The definition of what constitutes in-
terference is to be defined in a later
FCC Report and Order. Adjustments
envisioned by the FCC to avoid in-
terference to DBS could be made by
moving to other frequencies in the
12.2-12.7GHz band or into other alter-
native spectrum the FCC is yet to pro-
pose.

For more details, readers may con-
tact the following: Jerry D. Schulman,
P.E., Comsearch, 11503 Sunrise Valley
Drive, Reston, VA 22091.

Correction

In the cable TV section of your
November 1982 BE (page 16), a line
was omitted from the last paragraph
of my article, “CATV Signal Carriage:
Broadcasters’ Rights Under FCC
Rules.” The paragraph should have
read: “Finally, even if you feel that
your station would be carried even if
there were no mandatory carriage
rules, you should still...

This was an important point, and I
fear that the omission of the line of
text makes the last paragraph less ef-
fective.

Dane E. Ericksen
Hammett & Edison
San Francisco, CA

Computing error

The program for computing

distance (BE October 1982, page 142)

has an error in line 240. It should read
as follows:

24012 = ATN(1/(TAN(.5*C))* (COS(H 1))/(SIN(H2)))

Richard L. Plessinger

Miami Valley Radiotelephone

Dayton, OH

Cover request

I would like to get a poster-size copy

of the BE December 1982 issue cover.

We use one of the Satcom birds for all

of our music programming and would

love to have this picture for display in
our station.

James Perry

Chief Engineer

WKSS-96FM

Hartford, CT

RCA will be pleased to provide you
with a poster. Write: Public Affairs Of-
fice, RCA American Communications,
400 College Road East, Princeton, NJ

08540. Bé))



COMMAND
PERFORMER

Creative editing made simple with ACE.

Whether you edit fast for the late-breaking news, or
creatively for those difficult assignments, all editing
commands are right at your fingertips with ACE, Ampex
Computerized Editing.

With ACE, you're in control. Choose from three human
interfaces: two traditional keyboards, Dedicated or ASCII,
both with programmabie soft keys, or Ampex’s unique
TouchScreen™. You simply touch a particular command
on the CRT screen and edit. It's that simple.

But ACE's human engineering doesn’t stop there.

A convenient joystick complements all three editing
controllers for precise human interaction. Finding edlit
points is a snap. And ACE’s modular design lets yot
re-configure your system economically as your needs
change.

Let ACE expand ycur creativity. And give you cll the

editing control you need to orchestrate a wide variety of
editing jobs. Call your Ampex representative, or write
Ampex Cormporation, Audio-Video Systems Division,

401 Broadway, Redwood City, CA 94063 (415) 367-2011.
Sales, spares and service worldwide.

AMPEX
TOOLS FOR TOMORROW

Ampex Corporation « One of The Signal Companies $
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1983 a key year

1983 will be a significant year in the
history of satellite broadcasting
technology for several reasons. The
first is that a major package of 48 TV
channels will be available when
Hughes’' Galaxy 1 satellite goes into
operation alongside RCA’s Satcom 3R
in mid-year. These two satellites, each
carrying 24 channels, will be 4° apart
in the orbital arc at 135° west
longitude (Galaxy 1) and 131° west
longitude (Satcom 3R). Both can be
received with a single antenna
equipped with a dual-feed system, at
an insignificant penalty to the per-
formance of a normal single-feed
antenna. These 48 channels will pro-
vide a tremendously attractive selec-
tion for cable TV operators and broad-
casters to use.

The second reason is that 1983 will
see the commencement of a prototype
Direct Broadcast Satellite (DBS)
system. United Satellite Television
(USTV) will begin transmitting four
channels on the Canadian Anik C2
satellite on an interim basis until 1984,
when USTV will switch to one of the
new US satellites. This will not be a
true DBS system because the receiv-
ing antenna required for the Anik C2
is larger than the 2- to 3-foot diameter
antennas to be used for DBS satellites,
and the very low cost receiver elec-
tronics projected for DBS will not yet
be available. The trial system will,
nevertheless, be an important test of
the market demand for DBS. (Eight
applications for DBS systems have
been approved by the FCC, and the
first system is scheduled to begin
operation in 1985).

The third reason why 1983 will be
significant is that April will mark the
10th anniversary of satellite broad-
casting in North America. Surprising
as it may seem, TV broadcasting via
satellite began in 1973, when the
Canadian Broadcasting Corporation
(CBCQ) initiated a 3-channel national
network on the Anik A1 satellite. The
same basic technology has been
employed on the RCA Satcom satellite
series to deliver television to cable TV
systems, and will also be used on the
new Hughes Galaxy satellites. This
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Satellite

update By John Kinik, satellite correspondent

“first generation” satellite technology
operates in the 4GHz and 6GHz fre-
quency band (C-Band) and at satellite
transmitting powers that require
receiving antennas in the 10- to
15-foot diameter range. The new DBS
satellites will deliver signals at higher
levels making the use of small roof-top
receiving antennas feasible, and will
operate in the 12GHz and 14GHz fre-
quency band (Ku-Band).

C-Band or Ku-Band?

Satellite broadcasting in the 1980s
will use two delivery modes: the con-
ventional C-Band technology and the
new Ku-Band technology. No
dramatic shift to Ku-Band can be ac-
curately predicted, for fundamental
technical and economic reasons.
C-Band satellites will continue to
serve cable television and broad-
casters with an increasing number of
signals, which could reach a total of
several hundred channels by 1987.
The only questions about this growth
rate relate to the availability of pro-
gramming and the market demand for
television, radio and other broadcast
services. Can the programming be
produced and will the demand for
channels be there? These questions
also apply to DBS, but, there are
several other areas of doubt.

Financing is a major hurdle, be-
cause the DBS companies must con-
vince the financial community that
the market demand will be sufficient
for direct-to-home television in spite
of the availability (by that time) of
many channels via cable and broad-
casting. The DBS companies are bas-
ing their business plans on non-urban
markets, claiming a potential of 20 to
30 million homes that are not well-
served today by other technologies. In
spite of this posture, there is little
doubt that DBS intends to compete
head-to-head with cable, broadcasting
and C-Band satellite technology —and
this point is well-understood by the
financiers.

Technology is another problem area
for DBS. Due to the high transmit
power requirement, satellites can only
provide a few channels instead of the
24 on C-band satellites. The high fre-
quency Ku-Band is also subject to
fading and noise increase in heavy
rain conditions, which tends to re-
quire larger antennas in fringe areas.
The high frequency band also makes

the electronics more touchy, present-
ing a potential reliability problem.
None of these problems exist for
C-Band delivery systems, and
marketplace competition has driven
C-Band receiving terminal costs
below $2000 for low cost configura-
tions. There is every indication that
even more dramatic cost reductions,
to below $1000, are possible by the
time the first real DBS system goes in-
to operation in 1985.

Thus, the increasing cost-
effectiveness of the proven C-Band
technology will compete effectively
with the new DBS technology
throughout this decade.

Orbit resources

DBS may eventually become the
dominant satellite delivery mode for
one overwhelming reason. More effi-
cient use can be made of the orbital
arc covering North America with Ku-
Band satellites than with C-Band
satellites, because antenna beam-
widths are narrower at the higher Ku-
Band frequency, allowing a closer
spacing of satellites without harmful
interference into adjacent satellites by
transmitting antennas, or interference
from adjacent satellites into receiving
terminals.

The FCC has recommended that
satellites be spaced 2° apart in the
future (instead of the current 4° or 5°
spacing), indicating that a favorable
climate for DBS is here, at least as far
as the current administration is con-
cerned. Because the North American
orbital arc is shared by the United
States, Canada and Mexico, and
because there is some overlap into the
South American orbital arc, an impor-
tant international conference will be
held this year to determine allocations
for DBS satellites. The 1983 Regional
Administrative Radio Conference
(RARC-83) will plan the orbital posi-
tions and frequencies to be used in the
Western Hemisphere. All DBS ap-
plications are subject to the decisions
and recommendations made at
RARC-83, a conference that par-
ticipating countries have been prepar-
ing for over the past few years, and
that is conducted under the auspices
of the United Nations.

Thus, 1983 will indeed be an in-
teresting year in satellite broad-

casting. (BE)))




Infroducing the Ampex VPR-80.
Type “C” broadcast quailty on a budget.

Excellent picture quality and low cost. That's what you get
with the VPR-80, the new professional video recorder

from Ampex. Whether you're adding to your present
facility, or moving into the professional video market, you'll
find the VPR-80 to be atotally new concept. Yet, it
incorporates the most demanded features of the world's
most popular one-inch Type “C” VIR, the VPR-2, plus
several new and advanced capabilities.

The VPR-80 provides the latest in recording tech-
nology. You get a transport designed for superior tape
handling of all reel sizes from 6% inch “spots” to 2-haour,
11% inch reels. It has dual microprocessors to control all
VIR functions and servo systems, a universal power supply,
built-in audio monitoring and a power-down feature that
remembers the control panel setup even when the
power’s off. Plus built-in diagnostics to keep operation and
maintenance costs to a minimum. But there’s more.

You also get as standard the Ampex exclusive AST™
automatic scan tracking for perfect slow maotion and still

AFFORDABLE
NE~INCH

frame pictures, plus frame-accurate editing with simple,
operator-criented controls. Not to mention table-tcp or
rack-mount versatility and compatibility with the entire
family of Ampex VPR accessories. With the VPR-80, every-
thing from setup to servicing can be accomplished with a
minimum of effort and time.

The VPR-80 was truly designed for the operator, And
it's backed by the unique worldwide service and support
that Ampex is known for. To find out how the VPR-80 fits into
your gpplication, contact your Ampex representative or
write Ampex Corporation, Audio-Video Systems Division,
401 Broadway, Redwood City, CA 94063 (415) 367-2011.

AMPEX
TOOLS FOR TOMORROW

Ampex Corporation « One of The Signal Companies E
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Advanced
Transport Design
For fast and gentle
tape handling of all reel sizes
from 6% inch “spots” to
2-hour, 1% inch reels.

Serviceability
From the top, front and back
with hinged door assemblies
" providing easy access to the
audio system, major plug-in
printed wiring assemblies and
power system.

AST™ Automatic
Scan Tracking
Delivers disturbance-free
stow motion from plcy

to still-frame mode

Individual Head
Replacement
Quickly with only a screwdriver,
No mechanical adjustment or
drum change required.

Frame-Accurate Editing
Results from the VPR-80's precise

/7 tape timer and search system,
AST™ and simple edit cantrols.

Fault And Non-Standard
Operation Detection
Pertormed as part of the power-
up sequence. if detected, the
specific condition appears
as a unique code in
the timer display.




News

Television in Senate
gets positive response

A majority of the US Senate is either
in favor of or leaning in favor of tele-
vising Senate floor debate according
to a survey just completed by C-SPAN,
the Cable Satellite Public Affairs Net-
work. However, the same survey in-
dicates 28 senators have shifted their
positions during the past year since
C-SPAN previously queried law-
makers.

The total number of senators report-
ed firmly in favor stands at 40. (See
Table I.) Those leaning in favor fell
from 17 to 14. (Senators favoring or
leaning in favor are composed of 35
Republicans and 19 Democrats for a

total of 54). The biggest change from
last year’s survey was in the un-
decided column, which now totals 29,
up from 23. In the leaning against
category, the figure remained at five
(all Democrats) and those firmly
against dropped from 13 to 12.
Senators shifting positions from
previous surveys from being against
or leaning against to a favorable
response were Senators Goldwater
and Bumpers; those who were
undecided and now showing a
favorable position are Senators Biden,
Denton, Gorton, Melcher, Metzen-
baum and Nickles. Senators who were
either undecided or leaning favorably
toward televising and changed to a

position of being against were
Senators Bensten (supports radio),
Dodd, Laxalt and Nunn; senators who
were leaning favorably but changed to
undecided included Danforth, Dole,
Durenberger, East, Exon, Hatfield and
Mattingly; senators previously against
but now undecided are Glenn, Levin
and Wallop.

Group W urges FCC to increase
FM modulation limits

Westinghouse Broadcasting and
Cable (Group W) has recommended
that the FCC increase FM modulation
limits to as much as 115% during use
of SCA subcarriers. The recommenda-
tions were part of Group W’s recently

filed reply comments in the FCC'’s
Teble I. Notice of Proposed Rulemaking con-
Statistical box score of 1982 survey cerning use of the SCA.
The recommendations resulted
Democrats Republicans Total from a series of laboratory tests de-
In favor 12 28 40 signed by Harrison Klein, Group W’s
Leaning for 7 7 14 director of radio engineering. The
Againar = g 3 12 tests were designed to measure the ex-
Laaning against 8 g o tent to which a reduction in main
Undecided 13 16 29 . 2
channel modulation is necessary
46 54 100 when one or more subcarrier chan-

UNCOMPROMISING
WIRELESS
MICROPHONES

Finally, you can choose a wireless mic to fit the appli-
cation. The Telex WHM-300, the electret wireless
transmitter mic for uncompromising speech
clarity. Or a Telex WHM-400 dynamic wire-
less transmitting mic for vocal entertain-
ment with rich, full bodied audio quallry ,r
Both elegantly tapered and without /= "4
trailing antenna wires. Or select wa e
the miniature electret WLM-100 /%" Wy
lavalier mic (or any standard fl’

dynamic mic) with our belt-
pack transmitter.

Combined with the superb
Telex dual diversity* FM
receiver, you'll have a
wireless system that is
as good as any hard
wired mic, and at a
reasonable price.
Write us today for
full details.

Q‘)' TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave So . Minneapolis, MN 55420 U S A
Europe. Le Bonaparte - Office 711, Centre Affaires Paris-Nord, 33153 Le Blanc-Mesnil France

*U.S. Patent No. 4293955. Other patents applied for.
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"ASTARIS BORN! *.

ColoRgrephics fytemyine. ¥
(The leader in graphics display systems) |
Has Acquired

Integreted Technology, lne.

the most outstanding newsroom computer system in the worlid.

Together, We Proudly Announce

the most innovative, reliable, and cost &
efficient newsroom computer system.
The only system with:

¢ Full on screen graphics!

* Total back up and unique
multiprocessor reliability!

® Fastest response time and
greatest flexibility!

® Ready for immediate delivery
scheduling!

* Autometic multiple wire service
ingest and sorts, split screen
editing, full library, prompter
output, producer-director
rundcwns, script printers,
closed captioning, character

* generator hist. . .and much morel

ColoRgrephies Jystemysine.

¥ DYNATECH BROADCAST GROUP
e " —Building Better Broadcasting—
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nels are used. Present FCC rules re-
quire a full 10% main channel reduc-
tion when a 10% SCA is in use for a
total modulation of 100%.

Group W concluded that use of a
single 10% injection subcarrier re-
quires only a 5% reduction in main
channel modulation for a total
modulation of 105%; and use of two
10% injection subcarriers still re-
quires only a 5% reduction in main
channel modulation, for a total
modulation of 115%.

In the reply comments, it was stated
that these higher modulation limits
are possible without adverse impact
on channel performance or interfer-

ence to adjacent channel stations.

Shorthaul fiber-optics systems
to grow despite technologygaps

A major multiclient study, recently
completed by ERA Technology Ltd.,
highlights a number of technological
gaps that exist and hamper the growth
of shorthaul fiber-optics systems. The
5-volume report, Fiber-Optics for Proc-
ess Control and Business Communica-
tions, points out that although fiber-
optics is already being used in process
plants and data communications ap-
plications, the absence of a low cost
means of signal regeneration and an
efficient, simple coupler will restrict
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Perfect, Reliable
Audio for
Newsrooms and ENG

The

board. Quality is very good!

Bill Levine, Voice of America

..the unit is well made and easy to access for servicing
...no apparent problems when subjected to extreme

temperatures or vibration.

ABC Engineering Facilities Lab

...Reliable! Excellent design!

...easy to operate for even untrained student personnel.
Cathy Forsythe, KACC-FM

CALL US TOLL-FREE AT
800-231-5870

(Texas, Alaska, Hawaii call collect 713-782-4592)

Ogltek Electronic Systems, Inc.

3320 BERING DRIVE ® HOUSTON, TEXAS 77057 e (713) 782-4592

ogitek AUDIORACK

..truly a miniature console that operates like a large

PREVIEW

PROGRAM

Mike Gideon, KRBE-AM '

Circle (16) on Reply Card

Broadcast Engineering February 1983

the growth in European shipments of
these systems to 40% annually.

Peter Baker, project leader, said that
although the total current European
market for shorthaul systems is small
compared to longhaul telecommuni-
cations, many companies are working
in this area and should be able to pro-
vide suitable solutions for the key
gaps. The total 1982 UK market for
delivered systems used in shorthaul
business communications and proc-
ess control applications will be £2.5
million and will exceed £13 million in
1987. The market split of 40% for
process control and 60% for business
communications probably reflects the
resistance to fiber-optics in some
process control industries, although
some organizations are taking up the
technology enthusiastically. There is a
shortage of funds for capital expend-
iture in the continuing recession.
Computing, on the other hand, is a
vigorous growth industry, and as it ex-
pands, the sector is expected to im-
prove its share in the market.

The application of fiber-optic tech-
nology to business communications is
confined mainly to links for inter-
computer communication and for
communication between computers
and VDUs. However, applications in
process control and similar environ-
ments are wide ranging, and it is clear
from the interview program that some
suppliers are tending to specialize in
certain industry sectors or types of ap-
plication. This can be useful to the
system user, especially when the sup-
plier has an understanding of the end-
user systems and the various interfac-
ing requirements.

Traditional Process Equipment
manufacturers are beginning to offer
optical fiber communication options;
two recent examples being by Leeds
and Northrup and MEM (Midland
Electric Manufacturing). The MEM
range of Memaster modular program-
mable control systems now offer a
fiber-optic link module that offers up
to eight input and output channels per
module. Leeds and Northrup have
developed a fiber-optic data highway
to provide a safe, noise-immune proc-
ess control system. Up to four such
highways can be used with the
system, and each highway can sup-
port 31 stations.

Cable television could have the most
dramatic impact, economically and
technically, if the appropriate deci-
sions are taken and the potential ma-
jor suppliers are actively involved in
fiber-optics technology.

The 5-volume study is available for a
fee of $3150 from IPI. For more
details, contact Dr. Murray Disman,
chairman, International Planning In-
formation, P.O. Box 71046, Sunny-
vale, CA 94086. Ba))
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Started
It All

When it comes to microprocessor-based
grapbic systems, Quanta set the standard.

In 1974 we pioneered in the development of microprocessor
technology for character generation. . . . In 1979 invented Nanolog *
a patented process that delivers effective

average 20 nanosecond resolution display.

, This made possible the first broadcast
quality production titler for under
$15,000. . .. In 1981 was first with

Quantavision,” a multi-channel system

especially designed for display of automated

- information and classified information on cable tele-

vision featuring high resolution, attractive color characters and

backgrounds. . . . In /981 introduced Quantanews,” a

computer-assisted newsroom that organizes major house-
keeping tasks as well as storage, retrieval and
infomation management of incoming
wire services. . . . In 1982 introduced
QQ-8, a high-quality, font load character
generator for teleproduction use with true ¥
26 nanosecond base resolution for under $30,000. . . . In 1982
introduced Microgen,” a breakthrough in low cost character
gcncratora which at 2995 makes broadcast quality characters
affordable. . . . Today we produce the broadest
line of character generators available from
any manufacturer—the Quantafont” line.
... Serve all major markets for graphic
titling including broadcast, teleproduction, cable education, busi-
ness and industry, government, teleconferencing, medicine and
hotel communications systems. . . . Are internationally directed
with accented fonts in 15 major foreign languages, maintaining

sales offices and distributors around the world including a

Corporate European office in Amsterdam....We’re Quanta. The
company whose name identifies us with our products,
the world ’round.

Letter Perfect

E - =Y —
=UANTA
Quanta Corporation

2440 So. Progress Drive

Salt Lake City, Utah 84119
(801) 974-0992

™Quanta
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THE ONLY HINGH
THAT WON'T
UNPREPARED

Sometimes success can be a mixed blessing. budget, then retailored as your needs change.
Because as your business grows, it usually out- For example, any of three different recorder con-
grows your equipment. Which could leave you trol panels can be incorporated, ranging from a
with the extremely costly prospect of having to re-  basic model to one with virtually every feature and
place your entire system. function currently available to 1-inch video users.
Fortunately, there’s an alternative: the Sony Various remote-control connectors allow you to
BVH-2000—the only I-inch video system that can  alter the system’ configuration as the need arises,
be tatlored to fit your present applications and and various circuits and modules—including an op-
(Y|~ (Jo (I
(
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Sony and U-matic are registered trademarks and Betacam is a trademark of the Sony Corp. © 1982 Sony Corp. of America. 9 W. 57th St.. New York. NY 10019



VIDEO SYSTEM
LEAVE YOU
FOR SUCGESS.

tional time base corrector—plug directly into the cast industry: the transition to success.

BVH-2000 recorder. To find out how the BVH-2000 can help you
What's more, vou can interface directly with other ~deal with both your present and future needs, call

Sony formats, such as U-matic” and Betacam,™ Sony in New York/New Jersey at (201) 368-5085;

and the BVH-2000 can be easily integrated into any  in Chicago at (312) 860-7800; in Los Angeles at

existing Sony I-inch system. (213) 841-8711; in Atlanta at
Allof which enables the BVH-2000 to simplify  (404) 4517671, or in Dallas == QO IN Y.
one of the most complicated processes in the broad-  at (214) 659-3600. Broadcast
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By E. Fraser Morrison, Ampex Corporation, Redwood City, CA

In the following, digital composite
signals for NTSC and PAL and a
single digital component signal are
described. User data rates and
channel-coded rates for a digital
VTR are developed for the three
types of signals. Methods of error
correction for the types of signals
are shown and performance results
are compared. Continuous standard
signals for stop-motion and slow-
motion operation of the tape trans-
port are derived, and the anticipated
performance results are compared.

A digital composite system with
analog inputs and outputs will inter-
face directly with existing TV signals.
Although providing the benefits of
digital signal processing, the system
still retains limitations imposed by the
original analog composite system.

A digital component signal bypasses
the modulation process that enables
the total information to be carried as a
single signal and retains the informa-
tion as separate independent signals.
The restrictions caused by encoding
the color information are eliminated,
and greater flexibility in post-produc-
tion processing can be achieved with
minimum distortion.

Digital compaosite signals

A digital composite signal is one in
which the final transmission analog
signal -NTSC, PAL, PAL-M or
SECAM-— is digitally encoded. For
NTSC or PAL, the sampling frequen-
cy of the analog-to-digital converter is
usually three or four times the subcar-
rier frequency. The frequency of four
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times has the advantage (for NTSC) of
producing 14.318Megasamples/s or
910 samples for a full horizontal line.
Eight-bit linear guantization is ade-
quate for analog applications. Nine-bit
linear quantization is desirable if the
signal is to be converted to a digital
component signal or subjected to any
processing that weuld introduce least-
significant-bit rounding errors. Such
is the case with digital filters used for
averaging, picture size changing and
other effects that can only be per-
formed in the digital domain.
Provided the original timing infor-
mation contained in the analog signal
is preserved in the analog-to-digital
(A/D) conversion process, then the
analog output signal will be a replica
of the original input signal. The
assumption must be made that suffi-
cient samples of the synchronizing in-
formation and subcarrier burst are

taken to describe the phase of chroma.
Also, the continuity of the digital
signal must be maintained through the
processing system and subsequent
digital-to-analog (D/A) conversion. For
this basic application, the sampling
phase of the A/D converter is unim-
portant.

The power of a digital system is in
its capability of performing post-pro-
duction effects that have, in the past,
been extremely difficult to create in
the analog domain. Examples are
luminance and chrominance separa-
tion, field stores, picture size chang-
ing and bandwidth compression by bit
reduction schemes. For these forms of
picture processing, it is necessary to
have knowledge of the values of
luminance and chrominance at every
sampling instant. If the sampling
phase is precisely defined with
respect to the ehroma subcarrier
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Figure 1: Alignment of samples, 525-line, NTSC, 4 x f,.



phase and four times subcarrier
sampling is used, then each sample
represents a luminance value plus a
color difference value equivalent to
the values of the color difference
signals before encoding in the original
NTSC or PAL analog encoder. If the
sampling phase is defined in the A/D
converter, then it is unnecessary to
carry the burst of subcarrier, occur-
ring in the back porch of the horizon-
tal blanking interval as a timing
signal, for the phase of the clock
represents the phase of the chroma in-
formation. Linear quantization levels
of eight bils and nine bits are current-
ly used for composile signals, with
eight bits adequate for current ap-
plications. Post-production process-
ing of the signal will necessitate 9-bit
quantization if a very high quality
level is to be maintained throughout
the digital system. With four times
subcarrier as a sampling rate and 9-bit
linear quantization, the resulting user
bit rate created is 129 Megabits per
second (Mb/s) for NTSC and 160Mb/s
for PAL.

Figure 1 shows the alignment of
samples on a 525-line TV picture for
NTSC, and Figure 2 shows the align-
ment of samples on a 625-line TV pic-
ture for PAL. The number of samples
per line and field is shown, and the
horizontal and vertical spatial separa-
tion of the samples is given in relation
to the aspect ratio of the active pic-
ture.

Sampling takes place along the I-
and Q-axes for NTSC, which follows
the convention of a NTSC analog en-
coder and along the (U+V)- and
(U - V)-axes for PAL, which provide a
distinct advantage in some signal
processing operations that will be
described subsequently.

Digital component signals
A digital component TV signal is
one in which the original gamma cor-

rected Red, Green and Blue source
signals are matrixed to produce a full
bandwidth luminance signal, E,, and
two narrower bandwidth color differ-
ence signals, E; and E;. The band-
width and the dynamic range of the
signals is in excess of that required by
the final color TV transmission
system signal (NTSC, PAL, PAL-M or
SECAM).

The ratio of luminance bandwidth
to chrominance bandwidth of 3:1
would be adequate for TV standards;
however, a ratio of 2:1 is preferred
with its attendant 50% increase in
chrominance bandwidth. This is
necessary if post-production effects
such as downstream chroma-keying
are to be performed with the digitized
TV data. The dynamic range require-
ment is satisfied by 8-bit linear quan-
tization of all three signals.

The sampling frequencies are de-
scribed by a set of numbers of a hierar-
chy. In the (4.2.2) hierarchy, the
highest number (4) describes the
luminance sampling frequency and
the lower numbers (2.2) describe the
chrominance sampling frequencies.
Many sampling frequencies have been
discussed and, for the sake of this
comparison, a frequency for
luminance sampling of 13.5MHz has
been chosen and is wrilten as
(13.5:6.75:6.75). The Iluminance is
sampled at 13.5MHz, realizing a
luminance bandwidth of 5.8MHz, the
chrominance is sampled at 6.75MHz,
realizing a chrominance bandwidth of
2.2MHz. A luminance sampling fre-
quency of 13.5MHz produces 858
luminance samples per full horizantal
line for the 525-line TV sysiem and
864 samples per full line for the
625-line TV system. As an even
number of samples are presented on
every line, the samples will align or-
thogonally on adjacent TV lines and
adjacent fields of the picture.

Figure 3 shows the number of
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Figure 2. Alignment of samples, 625-line, PAL, 4 x f,..

samples of an active line and active
field and spatial separation of samples
for a 525-line TV system. Figure 4
shows the number of samples of an ac-
tive line and active field and spatial
separation of samples for the 625-line
system. A (13.5:6.75:6.75) component
system with 8-bit linear quantization
represents a total user bit rate of
216Mb/s.

Channel data rate

The digital user data must be con-
verted to a frequency spectrum suit-
able for reproduction from magnetic
tape. The modified signal is referred
to as the channel-coded signal. It is
desirable to drastically reduce or com-
pletely eliminate the dc component
from the incoming data; otherwise,
there will be considerable distortion
of the data recovered from tape during
the reproduce process. This conver-
sion is achieved by frequency modula-
tion of the analog TV signal in an
analog VTR. Codes such as 8-10 block
or Miller squared can be used in digital
VTRs.

Additional overhead is required for
error protection and error correction.
Extremely sophisticated systems are
used for the data processing industry
and for other serial data such as
digital audio in which close to 100%
correction is desired. It is difficult to
justify these types of correction
systems for a digital TV signal in
which large redundancy already ex-
ists in the TV picture that can be used
to an advantage with error conceal-
ment schemes. Many codes are cur-
rently in use for high density digital
recording. However, it is not the pur-
pose of this paper to discuss the
relative merits of the various types of
codes. The most efficient require
about a 12% increase in overhead for
error protection and/or correction and
the amount of overhead would be
identical for either a composite or a
component TV signal.

The synchronizing information that
was carried during the horizontal and
vertical blanking interval of the com-
posite signal, or as a separate timing
signal with the component signal, is
converted to timing information that
is carried digitally as a separate signal
with the parallel digital signal in both
the compecnent and composite digital
TV standards. As the sampling phase
was precisely defined in the com-
posite standard, the back porch burst
contains no useful information. The
removal of this information from the
horizontal blanking interval allows
the active picture of 52us to be ex-
panded out over the full line of 64ys,
resulting in a reduction in data rate of
approximately 17% for both the
525-and €25-line TV standards. This
saving of data is achieved at the
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Table I. Comparison of composite vs. component recording systems.

relatively small expense of adding one
TV line memory in the record elec-
tronics and a one TV line memory in
the reproduce electronics.

Table I shows the user bit rates and

the record channel rates derived from
three TV systems used for com-
parison. If a maximum head-to-tape
speed that is practical is considered to
be in the region of 50m/s and a linear

packing density that may be recorded
on tape reliably on an interchange
basis be 2000b/mm, then the highesl
data that can be recorded on a single
track is approximately 100Mb/s. It can
be seen, therefore, for the data rates in
question that it is unlikely the data can
be recorded on a single channel, and
multiple channels in parallel need to
be used. At present, the most desirable
number of channels range between
two for composite and two-to-four for
component video data.

A block diagram of a typical signali
processing system that could be used
in a digital VTR is shown in Figure 5.
For simplicity, the video A/D and D/A
converters are not shown. Inputs and
outputs are referred to as user digital
data in a format yet to be determined.

The record electronics consist of the
1-line delay network necessary to ex-
pand the data of the active picture and
eliminate most of the horizontal
blanking interval. The data is then
reorganized, or scrambled, converted
to the channel code, distributed over
the number of channels of the system
and fed to the record drivers and the
record heads mounted on the rotary
scanner. The reason for scrambling
the data before recording will become
apparent in the description of the er-
ror correction and concealment
schemes that form part of the
reproduce process.

In terms of efficiency, the shortest
possible wavelength should be record-
ed on tape irrespective of the channel
data rates. This implies a constant
packing density measured in Mb/cm?
of tape. Tape consumption is now pro-
portional to the channel data rates,
which in turn are proportional to the
user data rates. It can be seen from
Table I, using the component stand-
ard as a reference, that tape consump-
tion is only 76% for PAL and 62% for
NTSC. This is clearly a significant ad-
vantage of composite recording com-
pared to component recording.

The reproduce electronics consist of
preamplifiers located in the scanner
or adjacent to the scanner on the
transport. Some form of RF signal
equalization may be required before
the error correction scheme. The er-
ror rate of the system is usually
measured after correctian and
represents the errors that the system
was unable to correct. It is an impor-
tant characteristic of the scheme
chosen that these errors be identified
in some manner for the error conceal-
ment system, which must replace the
samples in error with other informa-
tion from surrounding known good
samples in the TV picture.

After error correction, the data can
be converted from the channel code to
user data, which will include
compressing the active horizontal line
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Figure 5. Digital VTR, signal processing.
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Figure 6. Error concealment, averaging adjacent samples.

and restoring the horizontal blanking
interval.

The reproduce process described,
and the performance obtained, is in-
dependent of the TV system used.
However, the following operations
and their performance are very depen-
dent on the TV system.

Error concealment

Error concealment is a process that
makes use of the redundancy that oc-
curs in a TV picture by nature of its
3-dimensional structure. When an in-
dividual sample is destroyed, it may
be reconstituted spatially by averag-
ing adjacent samples in the horizontal
direction, the vertical direction, or
temporally, i.e., the sample on the
preceding picture averaged with the
sample on the following picture.

Horizontal samples become
available by means of 1-sample delays,
vertical samples by means of 1-TV line
delays and temporal samples by means
of TV field delays. It is unlikely that
1-field delays, each requiring

Broadcast Engineering February 1983

400kbytes of memory, would be in-
cluded in the reproduce elecironics
system for the sole purpose of correci-
ing errors whose maximum rate are in
the order of one-in-10-*. If one single
field of delay were used, a movement
interpolator must be included to en-
sure the sample on the field that is
stored is identical to the sample that
was lost. One error in 10* corre-
sponds to 45 errors/field; one error in
10 corresponds to 0.45 error/field.
Consequently, it seems inefficient to
dedicate 400kbytes of memory for the
correction of such few errors.

Within a TV field, at 13.5MHz sam-
pling rate for the luminance signal,
there are 2.2 times as many horizontal
samples spatially as there are vertical
samples from the adjacent TV lines.
Greater accuracy of concealment can
be obtained using horizontal samples
for the luminance in place of vertical
samples. Furthermore, higher vertical
frequency samples already contain
alias components caused by the scan-
ning process that could only be

eliminated by optical filtering of the
image presented to the camera pickup
device. At the moment, this is con-
sidered impractical.

The most powerful application of
error concealment is the reconstruc-
tion of the area of a TV picture that
has been damaged due to a tape drop-
out. A data formatting scheme and er-
ror concealment system that is opti-
mized to eliminate the subjective dis-
tortions on the TV picture caused by
tape dropouts will adequately conceal
random single-bit errors. The max-
imum data rate that may be recorded
on a single serial channel of a digital
wideband recorder lies in the region
of 100Mb/s. To record the data rates of
the digital composite or digital com-
ponen! signals will require multiple
channels; numbers between two and
four seem appropriate at this time. If a
two-channel sysiem is used, then the
data may be scrambled such that adja-
cenl samples both horizontally and
vertically are placed on adjacent chan-
nels, which may then be spatially
separated on the tape. When the infor-
mation from one channel is destroyed
by a dropout, then the other channel is
used to reconstitute the lost data from
the bad channel.

Averaging adjacent samples in
equal proportions to reconstitute a
known bad sample results in the cor-
rect positional value of the informa-
tion and may be accomplished by the
system shown in block form in Figure
6. Continuous data is fed to a set of
delays (delay = t). The normal output,
occurring at Z° becomes the data out-
put when the switch is in the upper
position.

Outputs at the time Z** and time Z-'
are fed to the inputs of a summing net-
work. If the delay (t) were equal to one
sample, then the inputs to the sum-
ming network are adjacent horizon!al
samples. If the delay (t) were equal to
one TV line, then the samples become
adjacen! vertical samples. The delay (t)
may be equal to a TV field if adjacent
temporal samples were required.

Assuming information is available
in the data to instruct the error detec-
tor to operate the switch when a sam-
ple is known to be in error, then the
output of the summing network will
replace the faulty sample (swiltch in
lower position).

Output of the summing network is:

Z = e/

0.52' + 0.5Z"
0.5 (e’ + e’™)
1.0 Cos wt.

wnnn

For t = (1/13.5) MHz, or 74ns, the
graph of the transfer function is
shown in Figure 7. The curve is a
cosine with an origin at zero [re-
quency, a null at one-quarter the sam-
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Figure 7. Error concealment, averaging adjacent horizontal

component luminance samples.

pling frequency (in this case
3.375MHz), and a negative value
above one-quarter sampling frequency
which produces an error in the out-
put.

This effect is shown in time in
Figure 8 where t = 74ns. For a fre-
quency of f = 0.1t or 1.35MHz,
averaged horizontal samples produce
a resultant shown at time Z° which is
reasonably accurate. For a frequency
of f = 0.4/t or 5.4MHz, the averaged
sample is inaccurate and would pro-
duce a visual error on critical
material.

Error concealment—NTSC

The NTSC signal, sampled at four
times the subcarrier frequency, will
have a sampling structure in one field
of the TV picture as shown in Figure
1. The sampling phase as depicted is
on the I- and Q-axes, but it may just as
well be on the (R-Y), (B-Y)axes.
Each sample represents the arithmetic
sum of the luminance value and the
color difference value at that sampling
instant. If the samples were alternated
between channels A and B, the two
channels of a digital video recorder
system, and Channel A on a section of

Figure 8. Error concealment, averaging adjacent samples.

Line 23 were in dropout, requiring
reconstruction of the signal from
horizontal samples on Channel B, the
transfer function is:

H

= 1Cos wt,
Wheret =

1/4f,, = 70ns

The curve of the transfer function is
a cosine with an origin at zero fre-
quency, a null at the subcarrier fre-
quency and a negative value above
subcarrier frequency. (See Figure 9.) It
can be seen from the graph for low fre-
quency values of luminance that the
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Figure 9. Error concealment, averaging adjacent horizontal

camposite NTSC samples.

Figure 10. Error concealment, 625-line, PAL, 4 x f,.

Figure 11. Error concealment, averaging adjacent horizontal

samples.

compensation is adequate; however,
the chroma information is eliminated
and information above the chroma in-
formation has the incorrect value and
will, therefore, result in a distortion.
By taking the values of the average
samples from the line above and the
line below Lines 22 and 24, applying
them to a digital high-pass filter to re-
move the luminance component and
subtracting the result from the values
of the averaged horizontal samples,
the chroma component may be recon-
stituted. This process reduces the
chroma vertical resolution, and a
means must be provided to ensure
that the samples above and below
after high-pass filtering are indeed
chrominance information; otherwise
the vertical spurious signal that is
generated may appear subjectively
worse than the original dropout. A
method of adaptive comb filtering that
could be used for NTSC has been de-
scribed! and, as the author concludes,
should be adequate for all but the most
critical TV material.

Error concealment—PAL
If the PAL signal were sampled on
the (U+ V)-axes, the sampling struc-
ture of one field would appear as
shown in Figure 2. An advantage of
sampling at 45° to the U- and V-axes is
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that the sampling phase is the same as
the burst phase. Each channel is then
organized to have samples in pairs
with the same interleaving as de-
scribed before for NTSC. Referring to
Figure 10, it can be seen that if Chan-
nel A on Line 23 were in dropout, the
first sample lost may be replaced by
the sample immediately below it on
Line 24, and the second sample may
be replaced by the sample immediate-
ly above it on Line 22. The system suf-
fers a loss of vertical resolution, but
does have the advantage that arith-
metic computation is not required to
generate the replaced sample.

A luminance horizontal transition
in the picture will produce a 2f,. com-
ponent on Line 23, occurring at
8.8MHz; this may be satisfactorily at-
tenuated by the D/A low-pass filter.
The integrating action of the low-pass
filter produces the correct vertical
spatial resolution for the two samples.

Error concealment—

component system
The three component signals are
analogous to monochrome TV signals.
The luminance signal with 13.5MHz
sampling rate has samples spaced
every 74ns apart. The chrominance
signal sampled at 6.75MHz has
samples spaced every 148ns apart. For

Figure 12. Derivation of scanning frequencies from 13.5MHz.

a multichannel recorder, the data
would be scrambled such that adja-
cent samples appear on alternate
channels both horizontally and ver-
tically.

For horizontal-only interpolation of
the luminance signal, the transfer
characteristic would be a cosine
response as described in the example
of Figure 7 with a null at 3.375MHz.
The result would be adequate for the
low-frequency luminance infarma-
tion; but, again because of the
negative value above 3.375MHz, an
undesirable spurious signal would be
produced. Higher order digital filters
could be used to move the null further
up in the frequency spectrum and pro-
vide a more uniform response in the
passband; it should be realized,
however, that the shape of the curve
always remains symmetrical. Cense-
guently, moving the zero crossover
point up will increase the amplitude
of the alias in the negative direction.

Using horizontal-only interpolation
for the chrominance, the cosine-
shaped curve has a null at 1.69MHz,
for a 6.75MHz original sampling rate,
and the negative values of the cosine
are above that frequency. If the
chrominance bandpass of the final
analog transmission system is con-
sidered, NTSC, PAL or SECAM, the
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alias is outside the chrominance pass-
band and is considerably attenuated,
as shown in Figure 11. Consequently,
the color difference information will
not be degraded as a result of the
dropout when observed through the
window of the final analog trans-
mission format.

If the samples surrounding the error
have considerably lower vertical
resolution than horizontal resolution,
by at least a factor of 2-to-1, then ver-
tical interpolation for concealment
will produce adequate correction
without loss of horizontal resolution.
The decision as to the selection of data
for concealment for each of the three
signals depends upon the picture con-
tent of the signals. Under extreme
conditions, a region of indecision will
result, and an imperfect result may oc-
cur in one of the signals requiring cor-
rection.

This capability of selection is not
available with the composite digital
signals. Only specific samples, either
horizontally or with reduced spatial
resolution vertically, or some com-
puted value of horizontal and vertical
samples, can produce the correct, or
near correct, result. The composite
signal is picture dependent, particu-
larly in the presence of chrominance
information.

Variable speed
picture composite system

The production of a broadcast-
quality composite signal from a video-
tape recorder at speeds varying from
stop through slow motion to, say, two
times normal speed, requires a
mechanism that guarantees that the
head scans the track or tracks to pro-
vide one continuous active field of
video information in real time. In a
helical recorder, this requires a-scan
tracking system. To identify the field
recovered from tape, it will be
necessary to code the field informa-
tion during recording.

If we assume the tape is stationary
and the heads are scanning across a
track or tracks that correspond to the
first field of the first frame (Lines 1
through 263) of a NTSC TV signal (See
Figure 1), then it will be necessary to
compute the other three fields of the
NTSC 4-field sequence to generate the
complete NTSC picture in real time. It
can be seen that if the signal con-
tained no chrominance information,
then the samples of Line 285 on Field
2 may be computed by averaging the
individual samples of Lines 22 and 23.

Line 286 may be computed by
averaging adjacent samples from
Lines 23 and 24; the process continu-
ing in real time down the field until
Field 2 is completely reconstituted.
Field 1 would maintain its full vertical
resolution as it is read off the tape in

real time. Field 2, however, would
have a cosine response with a null oc-
curring at half the number of active
lines of the 263-line TV field. A
negative value, or a new alias, would
commence at this null and continue to
the vertical resolution of the full TV
field. Unfortunately, the dissimilar
resolutions between the two fields
would show up as a disturbing 30Hz
flicker on the reproduced picture for
higher frequency vertical information
and would not be considered accept-
able in a production environment.

A method of overcoming this dis-
turbance has been developed by
subjecting both fields to similar proc-
essing?’. During stop motion and slow
motion with Field 1 coming from the
tape, outgoing Field 1 is computed by
a coefficient of 0.75 (the actual line in
real time plus 0.25 of the line below).
Thus, Line 22 on the video output
would be made upon a sample-by-
sample basis of 0.75 of Line 22 plus
0.25 of Line 23. For Field 2, Line 285
would be computed from 0.75 of Line
23 and 0.25 of Line 22. It is seen that
both fields have the same arithmetic
coefficient. The lines of both fields are
displaced correctly, and the total pic-
ture on the output effectively moves
up by one-quarter of a line of a field.
The sampling points move down with
respect to the original scanning. The
process causes a slight reduction of
overall vertical resolution but, as the
two fields have identical resolution,
the 30Hz flicker component is
eliminated.

For the PAL system, it will be re-
quired to construct seven fields of the
PAL 8-field sequence from the one
field that is being scanned by the
rotary heads. For stop-motion opera-
tion, the field recovered from tape will

-be synchronous with TV field rate.

For slow-motion operation or variable
speed operation, it may be necessary
to include a field store in the
reproduce electronics to guarantee
that at least one field of signal is avail-
able at all times for the playback proc-
essing electronics. The processing
electronics will naturally introduce a
degradation in quality; therefore, the
field that is recovered from tape
should be subjected to similar proc-
essing so as not to produce a 15Hz
flicker on NTSC or 6.25Hz flicker on
PAL.

One of the simplest methods to com-
prehend, but not necessarily to imple-
ment, is to decode the signal from its
composite form to the three com-
ponents and have these component
values available at every sampling in-
stant of the 4 and 8 fields. The instan-
taneous components may then be re-
encoded to produce the new com-
posite signal with its correct 4- and
B-field sequence. Such decoding for



Asaca/Shibasoku’s new high
resolution monitors have the
capability to deliver calor
performance other monitors simply
cannot produce. Using R-Y, B-Y
decoding no longer meets the
demands of today’s professional

The Asaca/Shibasoku monitor like
the human eye resolves certain
colors best; reds, oranges, yellows,
and flesn tones. The |-Q decoding
system 2nables the monitor to
display these colors at a higher
resolution using wide band
demodulation of 1.3 MHz rather than
0.5 MHz as in R-Y, B-Y systems.

We cared enough to give you a
monitor with the I-Q to reproduce the
best possible pictures. We know
you're smart enough to buy it.
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FEATURES

* 20 ' and 14" models available—
hich resalution delta CRTs.

-G wide band demodulation
system.

« Cemplete board interchangeability
oetween models.

 Switchable high performance comb
filter and aperture correction.

« M.lti-standard capabiities (NTSC,
PAL, SECAM) on all models.
Switchable from the front panel
(20” model). Mo adjusiments
necessary because of digital sync
ci~cuitry.

= Dynamic focus insures perfect
fccus on all areas of CRT.
Adjustable frem the front panel.

» Special feedtack circuits guard
agjainst color changes due to
variations in tsmperature.

« Active convergence—40 controls
allow precise adjustrent on all
areas of CRT

» Pulse cross with expanded vertical
klanking inte-val.

< OPTIONS...Built-in zolor bar or
cross natch patterns. Built-in safe
Btle marker cenerato~.
Lulti-standards. RGB inputs.

« TWO YEAR WARRANTY ON ALL
PARTS ANC LABOR INCLUDING
THE CRT.

CA NSACA NSACN

ASACA/SHIBASOKU CORP. OF AMERICA

12509 Beatrice Street

Los Angeles, CA 90066
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NTSC has been described by Kaiser!
and decoding and re-encoding for
PAL by Weston®.

Normally these distortions may be
unnoticeable but, at the time when the
machine is in slow-motion mode and
going to play mode, a decision must
be made to switch back to the normal
playback processing circuitry. During
this transition period, the change of
quality will be markedly noticeable on
the composite signals. Further proc-
essing is necessary to produce the two
fields from the single field that is re-
covered from tape.

As the component signal repeats on
a 2-field basis, the processing circuitry
for generating the two fields from the
one field on tape or in memory is the
only processing required to produce a
standard signal. As processing in the
horizontal direction is not required,
there is no degradation of horizontal
resolution. As no more than two fields
are required, there is no degradation
of temporal resolution, apart from the
inherent degradation caused by the
2-field repetition rate of picture.

The digital component standard
used in this discussion is based on a
luminance sampling rate of 13.5MHz,
which is a multiple of 2.25MHz, the
frequency from which the horizontal
scanning frequencies of both the
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625-and 525-line TV services can be
derived precisely (Figure 12). As this
sampling frequency is common to
both TV systems, and if both 525- and
625-line systems adopt the same
number of active samples per TV line,
then the signal processing circuitry of
a component VTR, indeed most com-
ponent digital TV equipment, would
be common for existing broadcast TV
systems throughout the world.

By using a mechanical design for
the VTR scanner in which the ratio of
scanner speed to TV field rate is close
to the inverse of the ratios of the two
field rates, 50Hz and 60Hz, then a
common head-to-tape speed will
result. A common machine for world-
wide digital component systems
results in savings of manufacturing
and inventory costs to the supplier. In
turn, this is reflected in a lower capital
cost for the equipment by the user.

Conversion between 525- and
625-line standards, by the user, will
produce superior results if only field
interpolation is required, for decoding
of individual samples is unnecessary.

Conclusion
A digital composite TV signal is the
most efficient in terms of tape con-
sumption, for an analog color TV sig-
nal is the most efficient in terms of sig-

nal bandwidth. A digital component
signal, because the data is kept as
three separate independent signals, is
extremely rugged. There is no interac-
tion of luminance and chrominance,
and the picture repeats on a 2-field
basis which is identical to the scan-
ning standard of the TV system.
Where any form of electronic picture
processing is performed, such as in
stop-motion, slow-motion, and slight-
ly faster than normal speed, the pro-
cessing operations are simpler to per-
form on a component signal and pro-
duce superior results. It would appear
that, as a production tool, a variable
speed VTR operating with a digital
component TV signal would provide
greater flexibility than the same type
of machine operating with a digital
composite signal. | BE)))))
Reprinted with permission of SMPTE Journal, Volume
91, Number 9, September 1982. ®Copyright 1982 by the
Society of Motion Picture and Television Engineers.
Portions of this paper were presented at the Second
Annual WOSU Broadcast Engineering Conference
held in July 1982 at Ohio State University. The con-

ference was coordinated by John Battison, director of
engineering, WOSU-AM/FM/TV.
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Success means having the
right connections.

If your microphone goes dead during a performance, you'll never
hear the end of it. That’s why Shure designs and builds microphone
cables to insure optimum audio performance under the worst

This design superiority is most apparent in the critical area where
the cable and connector meet—the cable connector interface. Here,
special design attention insures long-life durability and flexibility.
On Shure’s " Triple-Flex®  cables, for example, a unique flex relief
allows you to use this thin cable without it breaking or kinking.

Shure cables are also subjected to the most rigorous tests in the
industry for appearance, strength and durability. For example, they
must undergo a variety of environmental torture tests, including
temperature extremes of — 20° to + 165°F and humidity of 95 to
99%. In addition, they are subjected to a series of stress tests includ-
ing rocking, pulling and twisting to insure strength and long-life

And, to guard against on-stage signal loss and external noise
interference, Shure cables are designed to pass rigid capacitance,
leakage, and shielding requirements.

[t's no wonder Shure “ Audio Connection” cables are the industry
standard. Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL

s"““®

THE SOUND OF THE PROFESSIONALS®... WORLDWIDE
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The new
Philips LDK6

The first “total’
automatic camera.

Only the LDK 5 provides 100% automatic
control for ail primary and secondary
setup adpustments. .. plus it has
multiple diagnostic systems and
many o-her automatic and operating
features.
The LDK6's advanced design
\ provides unprecedented reliability
and fFlexibility. It launches a new era
for broadcast and production.

S

If your are interested in the most advanced
stucio/field camera available today, and
the best investment for the '‘80s . ..
pu” you-self behind the LDK6.

Call or write for details.

PAilips Television Systems, inc.
900 Corporate Drive
Mahwah, New Jersey 07430
201-529-1550

= T PHILIPS
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Meet the Press—NBC -11/20/47
to present

RS

Army vs McCarthy Hearings
April 1954

Vietpnam War

Special acknowledgement to CBS, NBC. ABC.

John Cameron Swayze—IJBC —
Camel News Caravan 1318 th 1956

Decie Garroway—Garroway at Large
1929, Tcday Show 1952 to 1961

9 .
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Huntley/Brinkley Peport NBC News
10/15/56 to 7/5/ 76

Kenazdy-Nixon Debates—ABC —
10/3/60

60 Minutes News Magazive 7/'.“24/68
to present 1969

Garroway was introdacing early risers tc a s10w called Today and
Conrac was introducing its first black and wkite monitor,

Swayze was archoring network news, the MeCarthy-Army hearings
were being held in Amer:a’s living rooms, aad Conrac was introducing
the first color moni-or.

News and newspeople changed year after year, decade upon decade.
All the while, Conrzc was earning a position f trust and respect through-
out the broadcast ccmmun ty.
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Senator Estes Kefauver Crime
Hearings 1951

Waliter Cronkite—CBS Eveng News
1962 to 1980

%
¥
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Watergate 5/17/73 to 8/8/74
(Nixon Resigns)

Today, Conrac is working on the next generation of broadcast moni-
tors. To give you the higest resolution. The truest colors. The best value.

The first. And still number one.

Edward R. Murrow—CBS—See It
Now 4/20/52 to 7/5/55

John Kennedy Assassination

11/22/63

Iran 11/4/79 to 1/20/81
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wide TV 1./24/63
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Space Sauttle on a Mcdel 6142
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Until the late 1970s, production of
electronic graphics relied heavily
upon original artwork created in the
conventional manner by artists using
the time-proven tools of their trade—
the pen, brush and sketch pad. The
use of digital electronics for the
generation of original material was
limited to composition of geometric
patterns and alphanumeric figures by
digital character generators with a
storage capacity of several TV lines.
When storage of a TV field or frame
was required in post-production
assembly and editing of takes or
scenes, analog signals were trans-
ferred from camera-original and
character-generator signals to a

magnetic videodisc. For this purpose,
the Ampex HS-100 and HS-200 pro-
grammable rigid disc systems were
the workhorses of the trade.

In fact, for every post-production
operation and broadcast network
sporting event, the availability of a
disc system was a must, regardless of
its inability to withstand the rigors of
transportation, variations in temper-
ature and humidity, and the at-
tendant maintenance problems. Of
course, the compelling attractions for
production and post-production ap-
plications were the variable speeds for
slow-motion and fast-motion, time-
lapse and playback. Thus, when com-
bined with matting and chroma-key

special effects equipment, editors
were enabled to create many effects,
including those involving graphics
providing the original artwork had
been completed in advance.

Consequently, because of the need
for advance preparation, the time
restriction imposed in film editing by
the necessary pre-production prepara-
tion remained, albeit some shortcuts
were possible through the use of elec-
tronic processing.

The development of digital, solid-
state frame-store equipment in the '70s
heralded a radical change in the ap-
proach to the use of special effects
and graphic arts in broadcasting, as
well as in commercial production.

Video
A perspective

By Blair Benson, TV technology consuitant, Norwalk, CT

In the KRON-TV 4 newsroom, artist Warren Lamm creates digital

videographics on an Aurora system.
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Hectronic
graphics:

picture.
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The top graphic illustrates infiltration of DBCP into the
community water supply. The lower graphic displays
local temperatures around the Bay area. The Aurora
system is connected with local and national earth sta-
tions to provide local viewers with a complete weather



4th generation conveniional TBS

Comparing videofroma
conventional TBC to video from
a Y-688% Total Error Corrector
is like comparingapplesto
oranges. Atime base corrector,
asthe name implies, corrects
timing errors. The Y-688%

Total Error Corrector corrects
timing errors and virtually all
VTR induced errars.

The major cause of video
qualitylossin3/4VTR'sis
inherent in the coior under
process. This process separates
the input color video signal
intoits luma and chroma
componenis, converts the
chroma frequency for recording
and playback and recombines
the luma and chroma for color
video output. The worst partis
that this quality lass is
cumulative, inthat itis
compounded with each pass
through a \'TR o conventional
TBC.

Total Error Correction

The Y-688% TEC is designed
specifically to overcome multiple

Fortel Incorporated

6649 Peacht-ee Inaustrial Boulevard
Norcross., Georgia 30092-9990
Telephone (404) 447-4422

Telex 804822

4th generation Y-688 Tctal Eeror Correcion

generation quality loss fram
colorunder VTR's. The Y-688%
TEC utilizes “dub” (Y-688) input
and cutput as well as encoded
videc. The “dub™ mode allows
processing of component
(Y-688) video bypassingthe
separation, frequency
conversion and recombination
cycle. "Dub” signais processed
through the Y-688* TEC are
better than encoded video
signais because they cantain
more information and ars less
degraded.

The Y-688% TEC also utilizes
advanced signal processing
technigues, some manufactured
under exclusive license from
Farcudja Laboratories. These
techiniques reduce chroma
noise by up to20dB, correct
luma/chroma timing auto-
matically, reduce luma noise

by upto 10dB, improve chroma
rise times, reduce second order
ringing and eliminate luma/
chroma crosstalk. Some
processing is used during each
pass through the Y-688, while

I‘E L 4'_'_ Y
.Ei!l . U . '

the balance of the procassing
is used for the last copy or for
braadcastto correctany minor
degradations which have
occurred.

A Difference You Can See

The imprqved quality of Y-688%
TECvideo can be seeninfirst
generation playdack. lt obecomes
more Obvious ir SUCCESSIVe
generations. It is particularly
ncticeable in third and fourth
generations because con-
ventional TBC video hzs gotten
worse with each pass, while
founh generation Y-683% TEC
video approximates original

quaiity.

The Y-688% TEC is simply the
most powerful tool available for
extending multi-generation

quality from cotor undzr VTR's.

Formore information onthe
Y-688% TEC cran on-site
demonstration, circle the
reader's card. For immediate
response write or callFortel
tOday_ Circle (29 on Reply Card



Evolution of digital video effects
. Digital video techniques found their
first use in broadcasting for frame
storage in Digital Noise Reducers
(DNRs), standards converters and
frame synchronizers. The possibility
of using the frame store for video ef-
fects was realized by CBS’ develop-
ment of its Action Track special ef-
fects gimmickry, using techniques em-
ployed in its DNR. The Action Track
was first used for the Super Bowl pro
football game and the Masters Golf
Tournament in 1978 to provide a still-
frame trace of a football and a golf-ball
trajectory. (See BE, April 1979, pp.

This was followed by a broader ap-
plication of frame stores for modifica-
tion of picture size and shape, and
movement of matted picture material
to different positions at varying rates,
in a TV raster. The first of these
devices was introduced by Vital In-
dustries in 1977. Shortly thereafter,
MCI/Quantel extended the capability
of its standards converter to provide,
first, a limited degree of picture size
change, and, subsequently, a complete
gamut of picture-manipulation effects.
Concurrently, Quantel, using its basic
standards converter design, and NEC
began marketing similar equipment in

54-55.)

the United States.
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Now, directly from the keyboard of your
editing controller, you can mix, wipe,
dissolve, key and produce complex
transitions. Through either standard or
optional interfacing, ECHOlab's SE/3 uP-
controlled production switcher can add
a new level of sophisticated capability
to virtually any inexpensive editor.

Contact Closure Interface — Permits
your editor to initiate a wide range of
mix, wipe, key and transition effects.

Customized Serial Interfaces — Avaijl-
able for many editing controllers, includ-
ing Videomedia Z6000, Convergence
103, 104 Series, United Media Com-
mander fl and Sony BVE 800. Gives
your editor complete functional control
of the switcher. You can create complex
animation sequences and/or access
complex multiple transitions previously

For details, write or call:

SE/3 with Contact
Closure Interface

Serial Interface Option

TEACH YOUR EDITOR
NEW TRICKS

Here is a simple, cost-effective way
to add a full range of special effects
to your post-production editing routines.

F2
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stored in the SE/3's 5000 steps of pro-
grammable memory — all directly from
your editor.

The SE/3 is the only switcher in its
class with serial-editing interfaces
completely self-contained. There are
no costly, external boxes or computers
to purchase.

External Computer Interface — In
addition to the editing interfaces, a
general-purpose serial interface protocol
is available for full remote control of the
SE/3 by an external computer.

Future Interfacing Capabilities —
ECHOiab is rapidly expanding its line of
editing interfaces and is dedicated to
supporting the full SMPTE editing stan-
dard when it becomes available in the
final form.

$14,000
$2,225

ECHOIlab, Inc.

175 Bedford Road, Burlington, MA 01803 (617) 273-1512

Circle (12) on Reply Card

40 Broadcast Engineering February 1983

Because of the high cost (approxi-
mately $200,000), the first new digital
effects devices were acquired only by
broadcasters, such as networks and
their flagship stations in the nation’s
major population centers where the
cost of the facility per viewer was low
enough to warrant the expense. On
the other hand, post-production com-
panies were normally not prepared to
commit for high capital expenditures.
However, by virtue of efficient
around-the-clock scheduling of the
new digital facilities, they were able to
realize an early return on the large in-
vestment entailed.

Video effects supplant
film opticals
The digital special effects genera-
tion and processing equipment pro-
vided a variety of picture manipula-

The
Datamax
from
Miller

L. Matthew Miller Associates
Ltd. previewed its new Datamax
UV-1/Zgrass computer graphics
system at the New York Video Ex-
po. Available in the New York area
for the first time, the new system
allows the artist with little or no
knowledge of computers to tie in-
to new technology at half the cost
of comparable systems. The
graphics language provides the
artist with a simple form of anima-
tion by displaying snaps one after
another, comparable to fiip book
animation, with the added capa-
bility of varying the speed and se-
quence in which the snaps are
displayed.

The Datamax has the capability
for interfacing with NTSC video as
well as RGB, allowing it to com-
municate with such peripherals as
a terminal, disc drive, printer, plot-
ter, modem, VTR, production
switcher, voice synthesizer,
digitizer or Sandin image pro-
cessor. A powerful tool for
animators, photographers, film-
makers and video editors who
would rather create than push but-
tons, the UV-1 cost-effectively
allows the artist to operate it
himself, eliminating the need for a
full-time dedicated computer
operator.




FULL PRODUCTION FEATURES
FULL JVC VALUE

JVC's 34"-U TapeHandlers introduced
new standards of stability, reliability,
and value into the world of professional
video. With full direct crive...no pulleys,
no belts, no idlers .. .they simplified tape
handling and made it better.

Now, JVC brings you three more
TapeHandlers with features that make
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them even finer values than before:
The time code head brings SMPTE
PRECISION EDITING within everyone's
reach. Head switching is in the vertical
interval to eliminate undesirable switch-
ing points. The tracking meter and tape
counter add convenience. And the bal
anced audio with XLR connectors
insure that your production will sound
as professional as it looks.

The CR-8250U Recorder/Editor with
15x search speed is designed to make
editing easier than ever.

Accompanying the CR-8250U are
the CR-6650U full-function recorder
with assemble-editing capability, the
CP-5550U player with on-air quality,
and the VE-90A Editing Controller with
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JVC COMPANY OF AMERICA

Professional Video Division

19¢
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joystick control, keypad entry, fade in/
fade out capability, and optional printer

interface for edit display tisting. Write:
“OMPANY OF AMERICA
| BE2/83
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The electronic magic of the new CHYRON IV is
at your fingertips: 512 color choices...animation
...multi-color characters...independent background
graphics...advanced camera font compose...digital
drawing tablet...special effects...as well as the
widest assortment of font styles and sizes available.
And you don't have to be a magician to work the
magic. CHYRON [V is still easy to use, totally
versatile, and provides unsurpassed resolution.

Perhaps best of all, earlier models of CHYRON [V

can be retrofitted to provide all of the features of
the new CHYRON [V.

S0, isn't it time to bring a little magic into your
television production? Call or write for all the
details on today’s most sophisticated and versatile
electronic graphics system. CHYRON V. The
magician’s choice.

Foliow the Lead c
fg-gwue Lej SR WE A DIVISION OF GHYRON CORPORATION

{ D)/ V) \l | 265 Spagnoli Road, Melville, New York 11747
\ I—] [—‘l \\ "! R | *516-249-3296 * Telex: 144522 Chyron Melv
N I I Ampex international is exclusive distributor for

TELESYSTEMS Chyron Graphics Systems outside the U.S.A.
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tions that heretofore had been possi-
ble only by traditional film animation
techniques. The availability of these
new electronic facilities to the elec-
tronic editor drastically shortened the
time, compared to film optics with the
attendant film processing, from the
creative conception of a video effect
to the completion in the electronic
medium on videotape. This has
resulted in the emergence of video-
graphics as the dominant creative
medium for special effects in TV pro-
ductions.

It is of interest to note that in
theatrical productions video effects
are being used to an increasing
degree, although at a slower rate than
for television. Evidence of this is in re-
cent features such as Disney’s TRON,
which, although not a box-office

triumph, serves as an extensive
catalog of the range of computer-proc-
essed and generated graphics and ef-
fects available to the creative director.

Nevertheless, even though there has
been relatively no limitation on the
range of graphics and x-y-z manipula-
tion possible in video, the medium
was not freed completely from its
dependence upon artists’ drawings
as an important input to the TV
system until the emergence of the
electronic equivalent of the artists’
tools, and an interface with the
already available digital effects
systems. Subsequently, with the
development of video paint systems in
the late 19705, electronic graphics pro-
gressed from an adjunct or sup-
plementary tool to motion picture
animation prcduction to a new art

form that can completely supplant the
time-consuming sketch preparation
by in-betweeners, and the inking and
painting of cells, followed by com-
plicated film shooting and optical
special effects production.

Thus, by means of the electronic
equivalent of the artist's sketch pad
and brush, the creative person is
divorced from any requirements for
manipulation of electronic caontrols
and the accompanying need for inter-
pretation relative to artistic effects.
Furthermore, the system flexibility
can be enhanced by means of video in-
put for integration of artwork or live
material from a camera, and selected
still frames from videotape.

Videographics development
Experimental computerized video-

The Ampex ADO (Ampex Digital Optics) system uses advanced digital techniques and computer graphic principles to achieve true im-
age perspective in 3-D. The rotating knob on the joystick controls the depth of perspective, transforming a square image into a
parallelogram. Herizontal and vertical deflection of the joystick alters the horizontal and vertical aspect ratios of the video picture,
respectively. All size, position and expansion controls are at the operator’s fingertips.
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ACTION ] aAcTioN] ACcTION

CTIbN ACTION] ACTION] ACTION

Live-action animation is illustrated by the Via Video System One. This system consists of an electronic easel and pen, a 13-inch-high
resolution monitor, dual 8-inch floppy disc drives, high definition camera input source and master control keyboard — all for approx-
imately $35,000. The heart of this system is its S-100 color graphic encoder board that minimizes RF noise, color crawl and chroma-
smearing, while reducing interference between chrominance and luminance signals.

NEWI NOWAVAILABLE!)  aRAGANNERISL

* Stantron's NEW "COOLING BASE" provides
(approximately) 530 CFM free air delivery.

* The installation/attaching of the "COOLING
BASE" to the bottom of “"STANTRON" cabinets
| ELIMINATES THE NECESSITY OF USING
| THE AVAILABLE PANEL SPACE.

* The tube axial intake fan(our model # TA530)
draws cooling air through aluminum filters
LOCATED AT THE FRONT AND REAR OF
THE "COOLING BASE
¢ Our "GR" aluminum grill (including filter) 1s
used at the front and rear of the "COOLING
BASE "
® The "COOLING BASE" may be used with
any of the floor standing "STANTRON"
cabinets and can be instalied at our factory or
by the customer at his facility

¢ Our C1101 caster and/or H101 levelers may

be ordered/used with the new "COOLING \'El““
BASE" f -

« The "COOLING BASE" may be color coor-
dinated with our cabinets. Please see the
‘STANTRON" color chart

MODULAR
ELECTRONIC
CABINETS

.
STANTRON

COMPUTER

RENTALS - SALES - SERVICE
“FURNITORE VICTOR DUNCAN, INC.

CHICAGO DALLAS DETROIT

6914-6918 BECK AVENUE' NORTH HOLLYWOOD’ CALIFORNIA 91605 661 N. LaSalle Four Dallas Communications Complex 32380 Howard

Chicago. IL 60610 frving. TX 75039 Madison Hgts.. MI 48071

(213) 875-0800 TWX 910-499-2t77 (312) 943-7300 (2141 869-0200 (313) 5891900
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news team

that will take u to the top.

Meet the ideal news team.

The camera is the proven, com
pact HL-83. The VCR, our new
M-format HM-100, or any high per
formance 34" U-matic or 1" VTR of
your ch01ce. All are totally compatible
with the HL-83 by means of the sepa
rate Y and I/Q (with optional system
adapter) and encoded NTSC video
outputs.

The HL-83 is extremely compact
and well balanced. It's about the size
and weight of competitive one-tube
cameras—vyet, it's a high performance
three-tube, prism optics design. And it
uses proven, readily available compo-
nents. Inside are 23" Plumbicon* or
Saticon*™* pickup tubes coupled to

[kegami Electronics (USA) Inc., 37 Brook Avenue, Ma
Northeast: (201) 368-9171 Midwest: (219) 277-8240 [ | West Coast: (213) 534-0050

advanced lkegami circuitry that deliv
ers usable pictures in low light with up
to 18 dB of gain. Automatic white bal-
ance corrects colorimetry over a wide
color temperature range with the
touch of a single button—there’s no
need to fumble with filters.

And with the HL-83’s low-power
requirement {16W), you can keep
on shooting for up to 3 hours with an
on-board Nicad battery.

The HM-100 VCR captures the
image intact with a very respectable
luminance’/chrominance S/N ratio of
better than 47/48 dB. Audio is better
than 50 dB. This flexible, lightweight
recorder (9.0 lbs) can be carried on a
shoulder strap or mounted on-board

* TM of NV Philips ** TM of Hitachi, Ltd

Circle (34) on Reply Card

for use as a one-piece system.

Add the available ML.-79/83
Microlink ENG microwave system for
go-anywhere flexibility. Or set up for
EFP with a full feature multicore base
station and a 4.5" viewfinder. There’s
also provision for future systems
capability with the optional system
adapter. lkegami never stands still.

Put together the HL-83 camera
system of your choice. Then head
straight to the top.

| KET

HL-83 Camera Systems

ood, NJ 07607
Southwest: (713) 445-0100 ] Southeast: (813) 884-2046
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graphics systems were demonstrated
by a number of research organiza-
tions, and in fact, were used in the
mid-70s for a number of non-broad-
cast applications. However, much of
the pioneer work for application to TV
broadcasting was conducted by the
New York Institute of Technology on
Long Island, with the encouragement
and cooperation of CBS. Their
developments were further refined by
Ampex with guidance as to users’ re-
quirements by CBS, which ultimately
resulted in the Ampex Digital Optics
(ADO) system.

This was followed by a proliferation
of graphic arts animation systems to
the extent that their ever-increasing
use by the networks for sports and
news pressed stations to follow suit on
their local news originations and
locally produced commercials. Sur-
prisingly, the high cost of the digital
equipment proved to be no deterrent
to its use by individual stations
because of the salability of the
facilities to local spot commercial pro-
ducers. The financial burden on the
station was further reduced by the
reduction in the cost of frame stores
which, in turn, was reflected in the
system cost.

Bosch-Fernseh
graphics
system

At SMPTE-82/New York, Bosch-
Fernseh demonstrated its new
FPS-1000 digital art/graphics
system, a low cost system that
can be used as a stand-alone
graphics station or be connected
to an existing character genera-
tor.

It includes a special-purpose
celor graphics computer and a
10Mbyte disc drive with a re-
movable cartridge, and will accept
any standard electronic
tablet/stylus, including the
Graphics Compose digitizer tablet
for the Bosch Compositor | char-
acter generator.

e a master palette of 65,000
colors, of which any 16 can be
displayed;

o five brush sizes and styles;

e coloring by manual painting or
automatic filling; and

e automatic graphics routines, in-
cluding dots, lines, circles, dia-
monds and rectangles.

The system’s operating modes
are displayed as a menu on a
monitor. Up to 64 full frames of
video can be stored on each of the
systenvs disc cartridges. Trans-
ferring or recalling pictures to and
from the disc requires a simple
stylus depression. Screen resolu-

Thus, a full complement of digital
black boxes has become a part of the
normal inventory of equipment for the

The artist has access to: tion of the system is 640x480.

This new compact McCurdy switcher
is some big production.

You're looking at the McCurdy MCS-1004. . And it all fits snugly into a compact
The biggest production in compact,
small production switchers available.
The McCurdy MCS-1004 is a ten-input,
4-bus unit with broadcast performance

"

x 7" x 3.5" separate contro

panel which you can usein a
standard equipment rack or on

a desktop.

Now, when you want big production
quality in a small production switcher,
you know who to come to: McCurdy.
Forall the details on our MCS-1004,

just call us. We put it all together.

MRISYSTEMS LTD. MRI SYSTEMS INC.
Toronto (416)751-6262 Chicago (312)640-7077

quality and a host of standard features
including mix and key functions, on-air
tally, momentary pushbutton controls,
auto mix/auto key with adjustable rate,
and color background generator.

KEY
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THEY DON'T BUILD THESE
CLASSIC VTR'S ANYMORE.

BUT AFA REBUILDS THEM
BETTER THAN NEW!

If you've despaired of ever owning
the legendary AMPEX VR-1200 or VR-
2000 because of its price, take hope.

Now you can have a previously
owned classic AMPEX VTR from AFA
for about half cf what it originally cost.

An AFA VTR is perfect in every

“good as new’...They're better! We've
added improvements not available
when those models were originally
made.

If you operate a TV station, corpo-
rate or institutional video center or a
production facility, you want the best

way: VR-1200's or VR-2000'’s ...Ampex and AFA. Now both
that we have fully and lovingly ﬂpg can be yours. Call us today for

rebuilt. And they're not just

prices, availability, delivery.

A.F. ASSOCIATES INC.

100 STONEHURST COURT, NORTHVALE NJ 07647 (201) 767-6666
1438 NORTH GOWER STREET, BOX 47, HOLLYWQOOD CA 90028 (213) 466-5066

LARGEST REBUILDERS OF VTR’S IN THE WORLD!
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$2450
¥ Analog lepl-v:

- Digital Readout Available on” * °
'+ ' Studio Unit . i

Vlsii us at NAB Booth 104

Ca" or wrlte today for more
& i informauon 1 :

Mlcro controls.lnc.

P.0. Box 728 e
Burleson, Texas 76028 .  °
(817) 2950965 -
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networks, local stations and produc-
tion companies.

Video paint systems

One of the several companies ex-
perimenting with the use of computer-
generated graphics for industrial and
educational applications not directly
related to broadcasting, the Xerox Re-
search Center in Palo Alto, CA, was
called upon to provide graphics for
NASA’s use in press briefings and
coverage of space exploration.

The Xerox SuperPaint video-
graphics system, designed and built in
1977 wunder the direction of Dr.
Richard Shoup, was first used on net-
work and local television during the
Pioneer Venus and Saturn Fly-bys in
1978 to display in animation the on-
board scientific experiments and find-
ings. The inputs were from computer-
generated graphics and alpha-
numerics, and artwork scanned by a
color TV camera.

As a result of the success of the
NASA project, Shoup and several col-
leagues formed their own company,
Aurora Imaging Systems, in 1980, to
apply the new technology to the TV
field. Aurora’'s first Digital Video-
graphics System was installed at
KRON-TV and used with great suc-
cess on local TV news shows and pro-
gram originations.

The drawing, editing and all com-
mands in the Aurora system are in-
puted to the system by lightly pressing
a stylus on an artist’s tablet, or canvas.
The artist’s drawing efforts from
manipulation of the stylus appear on a
video monitor in front of the artist. An
adjacent monitor provides a selection
of colors, brush sizes and shapes, and
editing functions for selection by the
artist.

The artwork is stored on a digital
videodisc where it can be recalled for
display of selected still frames or ani-
mation sequences. Area coloring, pic-
ture manipulation and zoom, and
other ancillory functions can be
selected and controlled by the artist.

The zoom can be used for operation
on fine detail, thus providing a high
precision of line structure. A variety
of lettering fonts with drop shadow
and proportional spacing are avail-
able for editing and overlay with other
graphic material.

The video paint system introduced
by Aurora was followed by systems
based upon the same design concepts
and operating features. The first of
these were the Quantel/Micro
Associates DFA-7000 and the Ampex
Video Art (AVA), followed by several
other companies, also using the
artist’s tablet as the creative format for
the origination of digital videograph-
ics. All of the systems, in addition to
the paint pad or artist’s tablet, use
microprocessors and computers to
transform the artist’s conceptions
from analog visual information to
digital video signals. By the use of a
menu display on a companion
monitor to the graphics presentation
or on the same monitor, the artist,
with his stylus, can select the mode of
operation. This can include many
such sophisticated details as the size
and shape of brushes, the texture of
paint or water color, and the genera-
tion of geometric patterns of a wide
variety stored in the computer pro-
gram.

The development and application of
digital video processing and computer
technology in the fields of special ef-
fects and creation of graphics has
resulted in the means for bypassing or
eliminating the traditional motion pic-
ture film optical procedures. Conse-
quently, the time necessary for pro-
duction of graphics in broadcasting,
as well as for theatrical films, can be
reduced drastically. And of equal im-
portance, the inherent ease in which
the video images can be created,
modified and edited has provided the
artistic talent with an unparalleled
freedom from the restrictions of con-
ventional animation and graphics arts

generation. (REM)))

Since 1978 there has been a
rapid proliferation of electronic
videographic systems specifically
designed for TV usage. In our
February issue last year, we
reported on the major systems of
interest to broadcasters and
covered in depth the ABC
specialized system for which
Dubner won an Emmy award.

This year we have discussed
some of the changing re-
quirements of broadcasters in the

Videographics/video effects

areas of videographics and video
effects, both in features and in
equipment. But, we have not re-
viewed all the current equipment
available. If you would like to re-
ceive literature on specific equip-
ment, you may do so by using the
Reader Service Card and data in
our September 1982 Buyers’
Guide. In more restricted cate-
gories, you may use Table | (page
50) and the Reader Service Card in
the current issue.
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YOUR REPUTATION,

The 5100 Series is a complete range
of TV and broadcast audio consoles,
from 16 in/4 sub-group to 48 in/8
sub-group, with optional multitrack
facilities. A wide selection of stand-
ard facilities and options are avail-
able. Choose mono or stereo input
modules, 2 or 4 band EQ, 4 or 8
Aux sends, limiter/noise gate and
continuously variable high and low
pass filters on every input, VCA sub-
grouping or NECAM computerized
audio editing and mixing, to mention

a few. The audio performanc<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>