
JUNE 1977

BROADCAST MANAGEMENT ENGINEERING

Special Report: Digital Technology
For Broadcasters -Part 2

Those Marvelous Microprocessors
The Foundation Of Tomorrows Facility.

kfizas olnhVndIT®71320 Kce ,Dauzc
CA "WIITTE.o.

L_



It's the CVS-520, only digital TBC that can colorize a
quad from the past . . . bring quad quality to today's
ENG . . . and handle signal processing breakthroughs
yet to come. In fact, just about any TBC job you can
think of, the CVS-520 can do. For segmented and non -
segmented VTRs, both quad and helical.

For example, the CVS-520 automatically detects di-
rect or heterodyne color. So, you can switch at vertical
intervals between any vertical locked VTRs, no matter
what color system they use.

In addition, an automatic burst -add circuit provides
burst at the output at all times (unless programmed to

CVS

be deleted) even when you're processing monochrome
signals.

There's also a built-in fully adjustable proc amp, a
built-in digital drop put compensator, a line by line
velocity corrector, and a gen-lockable sync generator.
You also get digital output drives for future expansion.

As for quality, a few specs tell the CVS-520 story. Like
a signal to noise ratio of 60 dB. A differential phase less
than 2 degrees. And differential gain less than 2 percent.

In short, the CVS-520 is all the TBC you're likely to
need for a long time to come. For a demonstration, call
or write.

Consolidated
Video
Systems, inc.

3300 Edward Avenue. Santa Clara, California 95050 (408) 247-2050
Circle 100 on Reader Service Card



CMX 340X Systems
are doing things

the others only wish
they were doing...

And if
the others ever do

what the CMX 340X
is doing now,

CMX will already
be doing things

the others haven't
even dreamed of yet.

3303 Scott Boulevard
Santa Clara, CA 95050, USA
Phone: (408) 988-2003, Telex: 910-338-0554ORROX

See us in the field from Orrox International
New York to Hollywood 27 Taxetstr, 8045 Ismaning/Munchen, West Germany

Phone: (089) 96-72-22
Circle 101 on Reader Service Card
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As our cover depicts, digital
technology changes the way
video and audio signals are
represented but these
changes offer more
precision and many other
benefits yet to be realized.
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1600 SERIES SWITCHING SYSTEMS ARE AVAILABLE

IN STANDARD CONFIGURATIONS FOR ALMOST ANY

APPLICATION -IN NTSC, PAL, AND PAL -M VERSIONS
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THE GRASS VALLEY GROUP, INC. AA
A YEKTRONI CCMPANY

Station Plaza East
GREAT NECK, NY 11021
(E16) 487-1311

4419 Van Nuys Blvd, Ste 307
SHERMAN OAKS, CA 91403

(213) 990-6172

1644 Tullie Cir, NF.:
ATLANTA, GA 3(329
(40t) 634-0521

P.O. Bo> 482
MABAN<, TX 75147
(214) 8E7-1181

810 W Briol Street
ELKHART IN 46514
(219) ?64-0931



INDUSTRY

Bright Future For Radio
Report Finds
By 1985 radio, both AM & FM, will be
technically better, more profitable, and
less regulated according to a study con-
ducted by the broadcast consulting firm
of Frazier, Gross and Clay under the
auspices of the NAB.

The study used a Delphi Technique
in which experts are questioned on a
number of topics and results are corre-
lated to establish "probable" future
trends.

Among some of the conditions that
the panel thought would prevail in 1985
were: The use of quadraphonic FM, a
larger FM audience-possibly a 51.7
percent share of the total radio audi-
ence; the adoption of stereo broad-
casting by AM radio, perhaps as early
as 1980; increased use of satellites for
radio networking with attendent supe-
rior audio quality; improved FM radio
reception for automobiles; new FM
channel assignments; widening of the
AM band, and the development of sub-
sidiary communications authorizations
(SCAs) as a new profit center with new
services such as facsimile transmission
among others.

The outlook for legislative changes
projected such things as longer license
periods, probably five years; reduced or
eliminated requirements for access time
for politicians and special interest
groups; gradual deregulation for radio
with the reduction of ascertainment re-
quirements; less FCC involvement in
advertising regulations; no further ad-
vertising bans; some opening up of
"clear channels" but no "super
powers," and there will be some regu-
lation of signal carriage by cable system
operators.

Some things that may not be wel-
comed in 1985 will be annual financial
reports made public, the importation of
distant radio signals by cable operators,
and competition for SCA services from
the television broadcasters.

Cable Conventioneers
Churn Over Pay Cable And
Contemplate Fiber Optics
The 26th National Cable Television
Association Convention, April 17-20,
was organized around five types of ses-
sions: pay cable, operations, finance,

William Lynch, chief operating officer,
Time Fiber Communications, and Irving B.
Kahn in front of Times' operating 12
channel optical system.

Peter J. Alden, exec. v -p, operations,
Warner Cable, holds interactive
30 -channel home terminal produced by
Pioneer Electric for Warner.

technical and government relations.
Pay cable dominated the sessions as it
did in 1976, but this year, fiber optics
was the glamour technical subject re-
placing satellites.

The buzz word at most pay cable
sessions was "churn" (subscriber dis-
connects) and speaker after speaker had
advice on how to calm it. During an
early bird session on "Pay-Which
Way to Go?", the various program-
mers on the panel offered a variety of
ideas: try their programming mix (de-
signed for optimum excitement); don't
oversell but continually resell sub-
scribers; increase prices only when you
offer something extra.

On the exhibit floor, addressable taps
were promoted by manufacturers as the
best means of cutting operating costs of
"churn." Addressable taps allow you
to connect or disconnect a home from
the headend via a computer but such an
approach is expensive and very few
system operators are ready to make the

plunge. A logical first move is to install
the addressable tap in apartment
houses. Magnavox offered such a
device, The Smart Tap, for this pur-
pose, priced at about $2000 for a 40 -
unit module.

There was much bullish talk about
pay cable at Chicago despite obvious
churn problems. Burt Harris, outgoing
NCTA chairman, predicted the entire
country would be subscribers to pay TV
(cable or over -the -air) within ten years.
Marc Foster of Microband urged cable
operators to use MDS to deliver pay
programs to apartment houses. Gerald
Levin, HBO, said the industry was at a
turning point now that it was beginning
to do original programming. Other
speakers agreed-though the actual
amount of special programming is
miniscule.

Very little was prophesized about the
future impact of pay -per -program
systems at this year's NCTA Conven-
tion (in contrast to other meetings) but
the entire industry has its eyes on
Warner Cable. By late 1977, Warner
Cable will be offering to some 100,000
Columbus, Ohio, residents, a new ser-
vice that embodies a "vastly increased
choice of programming and two-way
communications." Through the use of
a new home terminal developed by Pio-
neer, the system will permit subscribers
to select from a wide range of programs
and events, some offered as part of the
basic service, to others available at a
per -program charge. During demon-
strations at NCTA, Warner showed a
new game show which involved
viewers at home participation. If
Warner succeeds in achieving sub-
stantial penetration through its pro-
gramming experiments, the industry
will indeed have a new lease on life
including the long-time dream of cap-
turing urban markets. A few years
back, Tulsa was the bellweather city in
terms of expectations. But Tulsa
showed that 30 channels of program-
ming alone was not the whole answer.
So all eyes are focused on Columbus.

NCTAers were, of course, buoyed
by the recent U.S. Appeals Court Pay
Cable Decision which threw out the
FCC's anti -competitive restrictions
favoring broadcasters. While this deci-
sion might conceivably be overturned
or modified (see separate item, this

continued on page 8
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A NEW HIGH-SPEED FILM FOR
"AVAILABLE DARKNESS:

When the story's there, but the available light isn't so available, load up
with new Eastman Ektachrome video news film high speed 7250 (tungsten).

You can shoot where special lighting would be unwelcome or impos-
siKe, because you'll have 7250's high speed (EI 400 tungsten) working for
you. What's more, you can push development two stops to EI 1600 tungsten
with remarkably little increase in grain. Now you can afford to stop down
and cover scenes and people with a depth of field and sharpness you may
never have thought possible.

This 7250 film is complementary to 7240, and uses.the same Process
VNF-1 equipment and procedures.

There was a time when "no lights" meant no story. Now it just means
you load your camera with this remarkable new film. Get the story in
"available darkness:'

For a brochure or a call from one of our sales and engineering repre-
sentatives, please write: Eastman Kodak Company, Dept. 640, Rochester,
New York 14650.

FILM IS GOOD NEWS.
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News

Magnavox demonstration of how
computers can remotely operate
addressable taps in cable TV system.

issue), the members of Congress par-
ticipating at the convention supported
the action (House Communications
Subcommittee Chairman Lionel Van
Deerling, House Subcommittee
member Lou Frey, Senate Communi-
cations Subcommittee Chairman Ernest
Hollings and others). Certainly a re-
write of the 1934 Communications Act
would outlaw such protectionist regula-
tion if the Suprere Court does back up
the Court of Appeals.

FCC Chainban Wiley tried to give
encouragement to attendees by saying
he supported a new economic inquiry to

determine just how cable TV harms
broadcast stations, if at all. If injury,
real or reasonably projected, cannot be
substantiated, then there should be less
restrictions. Industry reaction was
somewhat indifferent-it now feels the
courts and Congress will aid it. (There
is apprehension, though, on rewrite of
the Communications Act since Con-
gress may be persuaded CATV is a
common carrier. This the industry
cannot swallow-it wants program-
ming rights.)

Fiber optics here!
It was clear from a tour of the ex-

hibits area that the era of fiber optics has
arrived. The biggest exhibitor was
Times Fiber Communications Inc. (of
which Times Wire and Cable is now a
part). Time was stressing OptiLink, a
12 -channel analog fiber optical trans-
portation system to replace coaxial
trunk cable. Most celebrated principal
of TFCI is Irving B. Kahn (board of
directors) and there are those in the in-
dustry who feel that Kahn alone could
bring on the fiber revolution. But
Times/Kahn were not alone. Just the
week before NCTA, Comm/Scope re-
vealed it had formed an affiliation with
the Valtec Corp. to pursue "the emer-
ging fiber optics communications
field." Valtec is an electro-optics
manufacturer of optical fibers and

cables and semiconductor lasers. Other
exhibitors showing fiber optics ex-
pertise were Belden and Delta-Benco-
Cascade. Both Times and Comm/
Scope feature single optical waveguide
capability plus multiple fiber optical
cable. Times reported it would have six
customers with CATV optical trunk
cable plants by year end. Each custom-
er, however, was being limited (ini-
tially) to a length no longer than ten
miles. A paper "System Analysis and
Design for an Optical Fiber System for
CATV Applications" was presented at
the NCTA Convention by Dr. Frank
Dabby, founder of Fiber Communica-
tions, now an operating company of
Times Fiber Communications Inc.

While fiber optics was the most in-
triguing new product at the show, there
were other new developments. Among
them: addressable taps (already men-
tioned), inexpensive pay TV decoders,
pay TV traps, new low-cost news dis-
plays, a 2 -hr. U-Matic cassette.

Jerrold, now taking a back seat
behind Times in terms of exhibit
space, showed a new low-cost pay TV
outdoor descrambler. Unit hangs on a
strand or can be mounted under eaves.
Called the Starpack, the unit offers a
good secure signal in a package not
likely to be "filtched" by the sub-
scriber.

There were a number of low cost pay
continued on page 10
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la1 yr--radus- tr-ia, .5, I, -,c.
21 Commerce Drive  Montgomeryville, Pa. 18936
(215) 368-2600 TWX 510-661-7285

Holds all sizes of ENG/VTR equipment!

EDITING CONSOLE

This totally modular console has every feature for editing
efficiency-shelves that adjust on 1" increments, sliding
pullouts for added working space and easy maintenance,
total access to VTR's, editors, monitors and equipment.
Rolls easily on large casters-even into a van to create a
mobile unit!

For full -line catalog of video consoles,
tape and film trucks, film and videotape

storage systems, call or write:

The Winsted Corporation
8127 Pleasant Ave. So., Minneapolis, MN 55420

(612) 888-1957
Circle 104 on Reader Service Card

JUNE. 1977-BM/E

Circle 103 on Reader Service Card



4
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the only
4in1

frame store
synchronizer
American technology prevails at NAB
77. Vital introduces for the first time in
TV history the only four input frame
synchronizer through digitization of
video signals. In 1974 Vital introduced
the Digital effects for video switching
and is holder of Patent Numbers 3 821
468 and 3 758 712.

The "Squeezoom" opens new vistas in
television production both in real time
use or post production.
Patent Applied for

You will not be locked out with one
video channel "Squeezoom." Add
other channels as you wish. Too
many exciting features and appli-
cations to describe. Call us toll free
1-800-874-4608.

MORRELL BEAVERS M dwest
2644 North Seventh St.

Terre Haute, Indiana 47804
Phone 812/466-3212

SQUEEZOOM ''VMU-1*
 Synchronizes up to 4 non -synchronous NTSC color video signals

simultaneously to studio sync.
 Continuously corrects variations in subcarrier phase from remotes or

doppler effects from satellite transmissions.
 Full frame real time compression and zooming of pictures to any size.
 Joystick positioners place up to 4 compressed pictures

anywhere on the screen.
 Microprocessor control for wider mode of operation.
 Real time freeze frame.  Zero delay in switcher.
 Horizontal and vertical compression yield multiple effects.
 Eliminates tedious use of chrome keys in most cases.

HI TECHNOLOGY PRODUCT INNOVATORS

VITAL INDUSTRIES, INC.
MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville, Fla. 32601 U.S.A.

ROBERT McALL Northeast
34 Autumn Lane

Hicksville, N. Y. 11801
Phone 516/735-0055

GORDON PETERS Southwest
P. 0. Box 912

Arlington, Texas 76010
Phone 817 261-6855

ERIC KING Southeast
Fox Hill Road

Lynchburg, Va. 24503
Phone 804/384-7001

Tel Area 904-378-1581

BARRY HO_LAND West Coast
7960 West Beverly Blvd.

Los Angeles, California 90048
Phone 213,653-9438

JUNE, 1977-BM/E
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WINS

TV decoders. Oak highlighted a new
Mini -coder and Mini -scrambler. Telcin
showed a one channel converter/de-
coder called Pay Corn which offered
two levels of security. (Telecin also
showed a cordless remote digital con-
trol converter and a pay -per -program
concept.)

TEST, which last year took the con-
vention by storm with its inexpensive
tamper -proof electro-deposited filter
system that sucks out an inserted

scrambled signal, was back with the
boast that it had sold over 400 systems
so far. TEST this year introduced a
signal theft detector-it all fits in an
attache case and can easily sniff out
illegal connections. (TEST also had
small helical MDS receive antennas
and some converters on display.) An
alternative scheme to TEST's Scramble
Guard was a new security system,
Promo, developed by Stern Tele-
communications Corp. and distributed
exclusively by S.A.L. Communica-
tions. This unique low cost (less than
$10) filter decoder was named Promo

I
HOW TO PUT A

PROFESSIONAL STEREO
RECORDER TO WORK IN
YOUR STUDIO FOR ONLY

$76.65 A MONTH

Lease a 750 Series Stereo Recorder/ Reproducer
from International Tapetronics. Pay for your equip-
ment as it pays for itself. Mono Recorders available
at only $66.50 a month.

Give us a call on our Toll -Free number and we'll
tell you all about our three-year warranty, standard
with all leases.
800-447-0414 TOLL -FREE
309-828-1381 COLLECT in Alaska, Hawaii and Illinois

ik 111TEMATIMAL TAPETROIIICS CORPORATIOn
2425 SOUTH MAIN STREET  BLOOMINGTON, ILLINOIS 61701

Marketed exclusively in Canada by McCurdy
Radio Industries Ltd., Toronto

because it delivers an audio promotion
message and short preview to those
non -subscribers on the regular pay TV
channel (the audio message signal acts
as part of the scrambler for the pay
picture). The tamper -proof device can
be mounted indoors or outdoors.

A flexible approach to news displays
was shown by Video Data Systems. A
customer could start with an inexpen-
sive system and expand to use of
microprocessors or full computer con-
trol. Systa-Matics showed a new
U-Matic deck sequencer, the UDS-23
and a system replacement for its "Juke
Box," the 6T6. Sony unveiled a 2 -hr.
U-Matic cassette.

Satellite receiving equipment manu-
facturers were on hand in force:
Andrews, Compucon, Hughes, Micro -
dyne, Prodelin, Radio Mechanical
Structures, RCA Americom, RF
Systems, Rockwell, Scientific-Atlanta,
TerraCom and Turner Communica-
tions.

RTNDA Survey Finds ENG
Grows But Film Is Still
Mainstay
The Radio and Television News Direc-
tors Association (RTNDA) reported
results of a survey conducted last year
that predicts more than two-thirds of
U.S. TV stations will be using ENG
equipment by the end of 1977.

The survey found that stations in
smaller TV markets (ADI ranks 101-
206) were most likely to be all or nearly
all ENG. Larger market stations, how-
ever, were more likely to be keeping
their news film operations, for a time at
least, while adding ENG and using it
heavily for live feeds from the field.

The survey was conducted for 644
commercial TV stations and 415, or
64%, responded. The results indicated
that 55 percent of all stations were using
ENG or planning to, and a follow-up
survey conducted recently indicated
that many stations were adopting ENG
earlier than they had projected.

The pioneers in ENG were found to
be typically larger market, wealthier
stations with budgets that permitted the
purchase of equipment which was
likely to be outdated quickly. Only 32%
of the stations, however, cited budget-
ary problems as a reason for going slow
on ENG. In most instances, "fast
changing equipment" was the reason
given by news directors for not moving
to ENG sooner. The only exception to
this was in the smaller markets where
80 percent of the respondents cited
cost.

Stations that use ENG were still
using at least as much newsfilm as they
were ENG, according to the survey. In
the top 50 markets, the majority of sta-
tions were still using more film than

continued on page 12
Circle 106 on Reader Service Card
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The Telemet
Transmitter Test
Package
The System That Helps
You Stay in Shape
Whether you're peaking visual transmitter
quality or fulfilling FCC requirements, the
Telemet Transmitter Test Package provides
the equipment you need at a price you can
afford. And with Telemet equipment, you
know you're getting all solid state, crystal
controlled accuracy and reliability, featuring
fast set-up without searching, precisely
tuned to your station's frequency.

The Transmitter Test Package includes:
Envelope Delay Measurement Set,
Sicleband Analyzer or Spectrum/Sideband
Analyzer, Precision Broadcast Demodulatcr,
Synchronous Detector and a Demodulator
Tester.

For complete information and for a free copy
of our transmitter performance test manual,
contact Telemet today.

185 Dixon Avenue, Amityville, N.Y. 11701
Tel. (516) 842-2300

41101100451

Si Of' WWWWW

Regional Sales Offices:
 Northeast: (914) 279-3231 Midwest: (612) 574-1794
 South: (212) 387-1389 West: (408) 249-1559
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News

ENG. In the next 50 markets, it was
about half film and half ENG while in
smaller markets there was a greater
tendency to be all -film or all ENG.
Newsfilm had been discontinued by
only 7 percent of the stations in the top
50 markets, 18 percent of the stations in
markets 51-100, 30 percent of stations
in markets, 101-150, and 36 percent of
stations in markets 151-206.

Some trends revealed in the survey
were: increased "live" ENG, espe-

cially in the larger markets; increased
use of natural sound and less "talking
heads"; more use of the B -roll tech-
nique (the use of other appropriate film
or video images under the audio of a
speech or interview); more on -the -
scene reporter's voice-over; the in-
clusion of more spot events and
scheduled events, and more shooting
with available light rather than arti-
ficial.

Improved Video News Film
Now Available
After extensive field testing, Eastman

From now on,
all other

multi -cart machines
are out of date.

Beaucart 4D.
Even if you've just purchased a multi -

slot broadcast audio cartridge reproducer,
you're already behind the times. Because
Beaucart has introduced a revolutionary
four -slot machine with features so ad-
vanced that existing units can't come close.

While standard 3 -deck machines use a
single motor and power supply to drive
three carts, the Beaucart 4D is really four
completely independent cart reproducers
in one housing. Not only are key operat-
ing specs, like wow and flutter, easier to
uniformly maintain, but the failure of an
operating component will put only one slot
out of service. Each machine may be in-
dividually removed from the 4D housing,
leaving the other three still on the air. Try
that with a 3 -deck!

Other features? Dozens. 4D is the only
multi -slot machine with the new, patented
Beau pancake hysteresis -synchronous
motor. This guarantees the quietest and
coolest machine in the industry. And fast
forward is available in any (or every) slot.

Let us tell you more about the exciting
Beaucart 4D. Models available in stereo
and with built-in recorders. Call today.

UMC
BEAUCART DIVISION

UMC ELECTRONICS CO.
460 Sackett Point Rd. North Haven. CT 06473 (203) 288-7731

Circle 108 on Reader Service Cara

Kodak Company announced that its
Eastman Ektachrome video news film,
high speed 7250 (tungsten) is now
available for general distribution.

The new film is designed to allow
filming under extremely low -light
levels and is rated at EI 400 under
tungsten illumination and has an EI of
250 when exposed under daylight con-
ditions, using an 85B filter. With ex-
tended processing, 7250 can be ex-
posed at EI 800 or higher and the film
displays excellent forced -processing
characteristics. At higher speeds, 7250
maintains its neutral color balance.

Introduced at the same time and also
now available for general distribution is
a new print film, VN print film 7339.

WSTC Embroiled In Court
And At FCC
WSTC, Stamford, CT, has already
been socked by the FCC with a $10,000
fine in connection with its editing of a
political announcement made under
Sec. 315. Furthermore, FCC Adminis-
trative Judge Lenore Ehrig has entered
an initial decision not to renew the sta-
tion's license and a suit has been won in
U.S. District Court by the candidates
whose announcements were edited,
awarding them damages against the li-
censee, Western Connecticut Broad-
casting.

Beleaguered WSTC is not without
friends however. The NAB has asked
the FCC to reconsider the initial deci-
sion not to renew the license stating that
the decision is inconsistent with the
Communications Act and recent guide-
lines of the commission which call for
consideration of a "favorable" or
"sound" record of a station's superior
past programming in a comparative
proceeding.

In the suit for damages, the Court
ruled in favor of the complainants and
stated that the licensee was subject to
payment of damages. The FCC has en-
tered a friend -of -the -court brief urging
the court not to let the decision stand for
fear that it would frustrate the com-
mission's enforcement policies for Sec-
tion 315 and have a chilling effect on
political programming. Western
Broadcasting's appeal is also being
supported by the NAB, ABC, CBS,
NBC, PBS and the RTNDA.

Courts Free Pay Cable
Broadcasters Fight Back
The decision by the U.S. Court of
Appeals for the District of Columbia
which overturned FCC regulations
concerning pay cable is being appealed
by the FCC, NAB, ABC and the Na-
tional Association of Theatre Owners.

The decision overturned nearly every
aspect of FCC restrictions on pay -TV
operations by CATV systems oper-

continued on page 16
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smart
switc

CDL has just raised the standard
for video production switchers. Again.

The CD -=80 is tie first totally new full scale
production switcher from Ca. in 7 years.
It offers .?very wanted feature, f-om superb
Ci-omia Keying tc Rotating V.iipes with Colcied
Bo-ders 3nd Spfl Edges.

We app ied unique technologv to c-eate an
operator's "drea-n". A single :::C}-460 Effects
Arr plifie- can pelorm production sequences
.het are, lot possit le even on a ccrrve,ntiona
riple t/I/E switcre-.
The C2-480 is nDt just a new switcrier, but a

-npletaly rrodilsr product Dn system.
usl

'Ma CC -4S0 is now being shipped.

CD -480
gives you the
competitive
advantage!

Ci-cle 109 in Reader Service Card

CENTRAL DYNAMICS LTD
U S.A.
Chicago
33- V.e4 Northwest Fighway.
Palatine IL 60067
Phone -312-991-472C
TWX-910 693 4805

New York City Los Angeles
230 Livingston Street. 15130 Ventura Blvd.-Suite 307.
Northvale. NJJ 07647 Shermar Oaks. CA 91403
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The BVH-I000.
Consider the advantages.

Last year, Sony Broadcast introduced
the prototype of a new 1" high band video
recorder. The BVH-1000.

The BVH-1000 produced picture qual-
ity difficult to believe. In fact, broadcasters
didn't believe it. They had to see it for
themselves. And they snapped up every
prototype we could deliver.

Since then, we've made some changes.
Added more features. Expanded the BVH
concept to include a portable model, the
BVH-500, for professional 1" production
in the field.

And we've sold a lot of machines.
If you're considering the move to 1",

consider the advantages of the BVH-1000.
1. The Advantage of Shared Sector

Scanning. The Sony Broadcast BVH-1000
and BVH-500 both use an exclusive system
of scanning that records video and sync
(lines 1-17) with separate heads. Which
means the entire vertical interval is cap-
tured and available for encoding any signal
required in the future by the FCC.

Color banding is eliminated. And gen-
eration after generation, the BVH-1000 pic-
ture retains incredible clarity and precision.

2. The Advantage of BIDIREX.
Film editing techniques, with a profes-
sional video recorder?

That's what you get with the BVH-
1000. Not one, but two control modes are
provided to give editors a true "film" feel-
ing. In shuttle mode, the tape can be
moved in either direction, from stop to 30
times normal speed. With a recognizable pic-
ture, so you can make fast editing decisions.

In jog mode, the BVH-1000 lets you
move the tape as though you were position-
ing the reels by hand-while you monitor
a fully locked picture.

3. The Advantage of Interchange-
ability. 1 dB down is the specification.
Need we say more?

Sony's interchange is guaranteed by a
gimmick -free devotion to precision
mechanics and supported by the experi-
ence of building several hundred thousand
video recorders.

4. The Advantage of Color Fram-
ing. Some high end production recorders
don't offer color framing. Others make it
available as an expensive option.

But both the BVH-1000 and BVH-
500 provide color framing capability as
standard equipment. Add that to a logic
system ideally suited for computer assisted
editing, and the Sony BVH-1000 is your
best bet to produce that "word from
our sponsor."

5. The Advantage of
Audio. Not one, not two, but three iso-
lated audio tracks with frequency response
from 50 Hz to 15 kHz. With over 50 dB
isolation between tracks.

Never before has any production re-
corder offered the level of audio quality
found in these two new Sony Broadcast
machines.

And a special wide band amplifier is
automatically switched onto the cue track
in search mode, to accommodate SMPTE
code playback in high speed.

But it is impossible to describe all the
advantages of the Sony BVH-1000 and
BVH-500 high band recorders. You must
see them to believe them.

Contact Sony Broadcast today, and
ask for a demonstration. You'll see why
networks and production companies alike
are buying this remarkable new recorder.

Sony Broadcast
Sony Corporation of America, 9 West 57 Street, New York, New York 10019

New York: (212) 371-5800 Chicago: (312) 792-3600 Los Angeles: (213) 537-4300 Canada: (416) 252-3581
Sony® is a registered trademark of Sony Corporation of America
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ANTENNA IMPEDANCE
MEASUREMENTS WITH

INTERFERENCE IMMUNITY
The Model SD -31 Synthesizer/Detector

Is. . .

... designed for antenna impedance
measurements in presence of strong
interference High-level oscilla-
tor compatible with General Radio
916 Series, 1606 Series, and Delta
016-1 Impedance Bridges  Spe-
cial coherent detector circuit rejects
interfering signals during measure-
ments  Crystal controlled fre-
quency, variable in 500 Hz steps
from 100.0 kHz to 1999.5 kHz

Receiver for detector can be ex-
ternal or optional built-in RX-31
 Powered by rechargeable batteries
 Self-contained portable package Field proven

Versatile - can use as an RF signal generator for troubleshooting antenna systems;
as a variable frequency oscillator for antenna site survey; or other applications re-
quiring a precise frequency source  Price: $1250 complete with R X-31 Re-
ceiver - $995 without Receiver.

CONTACT US FOR DETAILS.

932 PHILADELPHIA AVE.

RTOMAC INSTRUMENTS 589
S30 ILVER SPRING, MD. 20910
11) -2662
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When was the last time
your mid -day man said this

about a piece of broadcast equipment?

"The MARC VIPs great! I really
look forward to working with it."

-Carl Sawyer, KTNT, Tacoma
KTNT's Sawyer, music director, says the
MARC VII installed in November 1976
ended manual cartridge handling, de-
creased errors and left the DJs more
creative time to keep the "live" in their
air sound. They can program events in
advance, view 18 at a time on a CRT
screen, change event sequence while
on -air, and control playback from 7 dif-
ferent sources-from a single keyboard.

It's not automation; it's a planning device
for error -free live radio. Read KTNT's
version in the IGM News, No. 1-77.
Send for it today.

A Division of NTI
4041 Home Road
Bellingham, WA 98225
206-733-4567

News

ators. Among the regulations effected
were restrictions on CATV operators to
the use of films between 3 and 10 years
old and so called sports "siphoning"
regulations which prohibit CATV
operators from carrying on pay chan-
nels, sports programming being offered
over commercial television.

The FCC, unlike the other appel-
lants, will fight only certain aspects of
the decision such as the court's criti-
cism of ex parte contacts, and "sports
siphoning." NAB, and the others, will
appeal "all aspects" of the decision.
Moreover, FCC said it would vacate
restrictions on over -the -air pay -TV
which were not effected by the court
decision, since in the opinion of the
FCC it is not fair to discriminate be-
tween over -the -air and cable pay -TV
schemes.

Interest In CP Antennas For
TV Runs High
Although the date for the new FCC
rules permitting use of circularly
polarized TV transmitting antennas did
not go into effect until May 20, keen
broadcaster interest is being shown.

A session on CP Antennas for Tele-
vision was part of the Electro '77 pro-
gram in New York in April. Broadcast-
ers present and others from the engi-
neering community paid close attention
to the presentations by Neil M. Smith,
of Smith and Powstenko, who de-
scribed results of the ABC test at
WLS-TV, Chicago; Peter Onnigan,
Jampro Antenna Co., who described
tests at WLOC-TV, Modesto; and
George Townsend, Townsend As-
sociates who commented on transmitter
implications.

All agreed ghosting was reduced
substantially, particularly on indoor an-
tennas even when the antenna was a
loop or rabbit ear type. Slides showed
signal improvement was remarkable
with a receiving antenna designed ex-
pressly for circularly polarized recep-
tion (which requires, incidentally, a
plastic vertical structural member).

Many questions centered around
likely benefits on low band VHF and
other UHF channels since test data so
far is limited. Speakers were sure bene-
fits would be realized but all agreed
there will be many new types of antenna
designs developed and offered to
simplify feeding, wind load, installa-
tion etc. As various local situations are
analyzed, new designs are likely to
emerge.

When asked whether it would be
better for UHF stations to achieve
maximum authorized horizontal power
before adding a vertical component,
advice was that if ghosting is a prob-
lem, consider adding vertical right

16
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away. Stations already at maximum
horizontal ERP might not need to use
the same power vertically even though
maximum anti -ghosting benefits occur
with maximum vertical ERP. (The
highest possible tower might not be de-
sirable because of increased shadow
area at the base of the tower.) Advice
came from the speakers plus comments
by Dr. Siukola of RCA, Fred Ables of
Alford Associates and Tom Vaughn of
Micro Consultants who were in the au-
dience. Townsend said many UHF
transmitters could be upgraded for
better performance and better ef-
ficiency to reduce costs.

Business Briefs

Newhouse Broadcasting Corp. has
announced an agreement to sell 50 per-
cent of its stock interest in Mt. Hood
Radio and Television Broadcasting
Corp. to Lee Enterprises Inc. The sale
will give Lee Enterprises a major share
in KOIN-TV, Portland, OR, a CBS af-
filiate . . . . The FCC has approved the
transfer of WCYB-TV, Bristol, VA,
from The Starr Broadcasting Group,
Inc. to Grit Publishing. Starr recently
transferred control of WLOK, Mem-
phis, to Gilliam Communications
. . . . Swanco Broadcasting, Inc..
Tulsa, OK, has changed its name to
Swanson Broadcasting.

Data Communications Corp.'s
BIAS Division has added 18 new
clients to their Broadcast Industry
Automation System. Fourteen of the
new clients are television stations and
four are radio. BIAS now has 160 client
stations . . . . Automation Electron-
ics, Inc., a newcomer to the business
automation systems sweepstakes, an-
nounced contracts for the installation of
their Autotron in-house business
system at WIAR/WOVV, in Fort
Pierce, FL.

CCA Electronics Corp. announced
that it received new orders in excess of
$500,000 during the NAB Convention
held in Washington, D.C. this past
March. Among the orders received for
TV transmitters, radio transmitters and
antennas were six orders for the new
CCA Optimod units introduced at the
show . . . . ABC has purchased more
than a million dollars worth of Ikegami
ENG cameras for use by the network.
The order involves some 30 Ikegami
HL -77s.

Hitachi Denshi has announced that
its FP -3030 portable color camera, in-
troduced more than a year ago, is being
delivered to dealers and customers.
Hitachi has also announced the ex-
tension of their warranty on the new
FP -1212B, HV-1100A and FPC-1007P
color cameras from one to two years
. . . . Lexicon, Inc. has announced a

continued on page 18

bench mark
cartridge machines
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Measure all others against us
Other cartridge machines are copies of ITC's, but won't per-
form like ITC's. The differences are inside. Design innova-
tions, master workmanship and superb customer services are
ITC marks of leadership in quality cartridge equipment. We'll
prove it with our famous 30 -day guarantee of satisfaction.
Write. Or phone us collect: 309-828-1381.

ik InTERnATIONL TAPETR0111(S cORPORATIOn
2425 SOUTH MAIN ST., BLOOMINGTON, ILLINOIS 61701

Marketed in Canada exclusively by McCurdy Radio Industries Ltd., Toronto, Ontario
Form 113-0004
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1975 by TC

A Back Pack TV Camera
Battery With
250% More Power Output

(At No Increase In Weight)

Spec fy

sil.vercel
By Yardney

Or, If Your Present Battery Is
As Powerful As You Want It ...
How Would You Like To Have It

1/3 rd Its Present Weight?

Silvercel rechargeable batteries pack the
most useable power into the smallest and
the lightest modular package. Used by all
major manufacturers of TV Back Pack

Cameras as original equipment, they offer
the added advantage of a QUICK CHARGE
without battery damage by the use of a
quick pulse charge.

Silvercel (silver/zinc) rechargeable batteries
- the recognized standard of excellence in
power output for back pack TV cameras.
Our technical assistance and catalog are
yours for the asking.

rardney 82 Mechanic Street
ECTR CORPORATION

Pawcatuck, Connecticut 02891
IC
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Business Briefs

new price reduction on its line of digital
audio delay systems of as much as 23
percent.

Cinema Products Corp., Los
Angeles, has filed suit in the Federal
District Court in Los Angeles against
Panavision Inc. and Robert E. Gott-
schalk, president of Panavision, charg-
ing that company with infringement of
CP' s patent for the Steadicam system.
The suit also alleges that Panavision has
engaged in unfair trade practices . . . .

Fuji Photo Film, U.S.A. announced
the formation of a new Magnetic Tape
Division to market all of their audio and
video tape products . . . . Inter-
national Microwave Corp. has con-
solidated its subsidiary, Communica-
tion Carriers, Inc., into the parent firm
where it will be known as The Com-
munication System Division.

The Corporation for Public
Broadcasting (CPB) and Comtech
Laboratories, Inc. signed a $1.4 mil-
lion contract which calls for Comtech to
build the main origination terminal for
the projected public broadcasting satel-
lite interconnection system.
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News Briefs

Rep. John Breckinridge (D -KY) has
made known his intention to hold hear-
ings bcfore the Small Business Sub-
committee on Antitrust and Restraint of
Trade Activities to investigate com-
plaints over the pricing of automobile
radios. Breckinridge is chairman of the
Subcommittee and intends to determine
in the hearing what, if any, relationship
exists between cost of manufacture and
retail price . . . . Systems Resources
Corporation, the manufacturing sub-
sidiary of Chyron Corp., announced
that Joseph L. Scheuer has been ap-
pointed president of the firm replacing
Eugene Leonard who resigned to
pursue a private consulting practice
. . . . Philip J. Lombardo, president of
Corinthian Broadcasting Corp., has
assumed full operating responsibility
for the company. The office of chair-
man has been eliminated upon the re-
tirement of C. Wrede Petersmeyer who
held that post.

Manhattan Cable Television, Inc.,
New York City, has moved for the first
time to prosecute an offender of the
state's "Theft of Service.Law." A man
was recently arrested and arraigned on
charges of commercial bribery and at-
tempted theft of service. It is alleged
that the man placed a note, with his
name and phone number, on a Manhattan
Cable truck offering a "few bucks" in
exchange for an illegal cable hookup.

Caniel Aaron, chairman of NCTA,
has urged the Copyright Office to strive
for simplicity and flexibility in its new
rules governing CATV operators re-
sponsibilities under the new copyright
law. He further urged that an industry
advisory group be established to assist
the Copyright Office in designing a
simple reporting form . . . . Ken Gun-
ter, executive vice president of UA-Co-
lumbia, San Angelo, TX, has been
named chairman of the Technical
Subcommittee of the NCTA Com-
munications Act Rewrite Committee.

Action for Children's Television
(ACT) filed a petition with the Feder-
al Trade Commission charging that
certain televised ads unfairly induce
children to eat sugared snacks that
cause tooth decay. ACT also filed 4
individual complaints against the
Nestle Co., the Fox -Cross Candy Co.,
the Squibb Corp. and Mars, Inc
The NRBA announced its schedule of
regional seminars that will take place
at airport facilities in several cities. The
seminars are aimed at salesmanagers
and advertising reps. The schedule is:
June 15th, Airport Marina Hotel,
Dallas -Ft. Worth; July 13, Ramada
Airport, Boston; July 15, Sheraton Air-
port, Memphis; July 20, O'Hare
Hilton, Chicago; and July 21, Marriott,
Kansas City.
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4ftraftift Introducing
two new ways to get the lighter

side of the news.
Microwave Associates'

MA-2CP and MA-2EP.
They're by far the lightest,

easiest to carry, simplest to use
and maintain portable microwave
radios to move onto the market.

Because they're so light,
the 2 watt MA-2CP and 8 watt
MA-2EP open up a new era of
flexibility in news gathering at
2GHz. You can go almost
anywhere the news is.

Both models have a unique
frequency offset capability that
gives you a total of 21 microwave
channels. Three times the
frequency agility of older models.

If you want, we also offer the
2CP and 2EP in 1 -channel and
7 -channel versions.

In addition, the MA-2EP
provides sophisticated diagnos-
tics, switch -selectable tuning and
the opportunity of mounting the

MICROWAVE
ASSOCIATES

RF head up to 30 feet away.
Both the MA-2CP and

MA-2EP are engineered with
people in mind. And each system
is compatible with all our
Portable Line accessories.

So if you need two great little
portables for ENG remotes, write
or call for the complete details.

The MA-2CP. And the
MA-2EP.

They're guaranteed to give
your news gathering a nice, light
touch. Microwave Associates,
Communications Equipment
Group, Burlington, MA 01803.
617-272-3100.

Field Sales Offices: Atlanta, Ga. (404) 455-3815  Dallas, Tx. (214) :n4-3522  Karisas City, Mo. (816) 891-8895 Sunnyvale, Ca. (408) 733-0222.
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If we could
fill this page
with the list of
users of CCA
transmitters,you
wouldn't be able
to read the 1,300
names.
The type would be too small to read if we
tried to fit all 1,300 -plus users of CCA
transmitters on this page. That's how many
there are worldwide-including those who
purchased over $600,000 worth of CCA
equipment during the '77 NAB.

So we've listed them in a new booklet
You'll see all of our customers, and what
they use-and the list includes many repeat
customers. Because CCA transmitters and
associated equipment are simple, reliable,
low-cost performers. And we make them for
every power level-for AM, FM and TV.

CCA has it! You can, too.
For a copy of our List of
Users, call our toll -free
number or write. And
watch for more surprises
from CCA. We're on the
move-and we mean
business.

CCA

CCA
TRANSMi TTER

USERS

The New CCA
CCA Electronics Corporation  716 Jersey Avenue  Gloucester City, N.J. 08030

Call TOLL FREE: 800-257-8171. In N.J. call collect (609) 456-1716  Telex: 845200
In Canada call TOLL FREE: 800-261-4088, or (416) 438-6320
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Radio Listeners Love Drama
More Suppliers Needed: Educational Stations Make Their Own

ONE PHENOMENON OF RADIO'S
"COMEBACK" of the last decade is the
reascendant popularity of radio drama.
It has become unmistakeable that radio
listeners, young and old, love to hear
well-done drama.

The great success story is, of
course, the CBS Mystery Theater, now
in its fourth year, running five to seven
days a week on more than 200 stations
around the country. (See BM/E, June
1976, for an account of how a Mystery
Theater program is put together.)
Almost without exception those using
the program are delighted. KSL, in
Salt Lake City, for example, gets a
higher listenership than any other sta-
tion in town during the 8 to 9 pm Mys-
tery Theater, seven days a week.

CBS started a second drama series
this year, the General Mills Radio Ad-
venture Theater, running twice a
week, on Saturday and Sunday. Spon-
sored by General Mills, the series is
aimed primarily at younger listeners,
with dramatizations of real and
fictional stories of adventure: Moby
Dick, Treasure Island, the Life of
Lindberg, the Red Badge of Courage,
etc. It is directed by the incomparable
Hi Brown, who originated and directs
the Mystery Theater. As this was writ-
ten, there had been no rating sweeps
on the Adventure Theater, but program
directors interviewed by BM/E, were
sure they had another winner.

The sad side of this story is that pro-
gram directors of radio stations who
would like to try good drama are un-
likely to find any. The two CBS series
are primarily for CBS stations and af-
filiates. If an affiliate turns down one
or both programs in any market, other
stations there will get a crack at the one
rejected. Aside from the CBS series,
there are mostly recordings (some-
times pirated) of some of the drama
series of a couple or more decades ago.

We can take it for granted that the
average commercial radio station in a
small to medium market lacks the re-
sources to produce its own high -
quality radio drama. In this impasse,
BM/E interviewed Hi Brown to learn
some of his general ideas, and perhaps
stimulate other organizations to con-
sider the production of radio drama.

However, the story is quite different

when we turn to educational radio sta-
tions. On the campus, the resources
are often available for producing radio
drama. A very successful program of
drama is temptingly described in the

article by Dr. Eli Segal, of Western
Michigan University, which follows
the interview with Hi Brown below.
The potentials put to use by Dr. Segal
are available in many communities.

Radio Drama Is Entertainment For Today
An interview with Hi Brown

"WE HAVE NO THOUGHT of 'going
back' in any sense to the radio drama
of thirty years ago-our shows are de-
signed as entertainment for today, not
as nostalgia trips," said Hi Brown as
BM/E listened. His statement was all
the sharper since a number of the most
famous of those older radio dramas
were created and directed by him.

His concept of the CBS Mystery
Theater and, later, the Radio Ad-
venture Theater, was as fresh, living
entertainment which puts the imagina-
tion of the listener to work in enlarging
the impact, the suspense, of every
scene and action. The responses of au-
diences have overwhelmingly proven
his success: his two program series
have several million devotees, and the
"regulars" include a high proportion
of young people who have grown up
on television.

"We wanted the Mystery Theater to
run five to seven days a week to estab-
lish a regular listening pattern. Not that
everyone would listen every night, but
they would know the show was always
there and would come to accept radio
drama as a regular force, get educated
to its patterns. We seem to have been
most successful in this. I get more
telephone calls than I can count in
which the caller says, 'Thank you,
thank you, for a fresh listening experi-
ence,' for giving us an alternative to
television! We know now that the up-
coming generation is just as turned on
by good radio drama as the older
people were."

Brown pointed out that the door had
been opened wide for good radio
drama but that very little seemed to be
on the way to fill the need. He said that
his frequent lectures on college cam-
puses and in schools had brought him
into contact with many young people,
and a great many in every part of the

country were especially keen on
drama-literally scores were writing,
producing, directing, acting in plays.
This made it possible to produce radio
drama on college campuses. (Editor's
note: see following article by Dr. Eli
Segal.)

As an example of the high interest
his programs were stirring up in the
schools, he described a plan just get-
ting underway in Vermont, where a
local station had asked for the script of
an Adventure Theater program, and
was organizing groups in the local
schools to compete in producing their
own versions on tape. The winning
production would go on the air. (Prin-
cipals in this scheme did not want to be
identified until the plan was further ad-
vanced.)

As one more evidence of the high
interest radio drama was engendering,
Brown noted that he had been invited
to speak about his work at the six re-
gional meetings of the NAB this year,
in Cambridge, Atlanta, Chicago,
Denver, San Diego and Dallas.

"We need more straight drama and
we need comedy-the young people
on the campuses keep asking me for
comedy. Again, I want to emphasize
that for radio drama to have its full
effect, it must be regular, repeated. I
don't mean that the stories should be
serials, like the old soap operas: each
one of our programs is complete in
itself. But the listener comes to know
that good radio drama will be there
again, same time, next night; he gets
the habit of following aural drama.
That is most important. But where is
the material going to come from? If
only some of our great theatrical or-
ganizations could get interested in
radio drama! I have been directing six
shows a week for months on end, and I
love it, but it's crazy. Believe it or not,
I would welcome some competitors!"

continued on next page

JUNE, 1977-BM/E
21



Radio Programming

You Can Do Drama-
An Urgent Message
For Educational
Radio

By Dr. Eli Segal, Associate Professor of
Instructional Communications and
Manager of Audio Services, Western
Michigan University.

ECONOMICS GENERALLY PROHIBIT a
renaissance of commercial radio
drama, but there is little cause for
educational stations to neglect this ef-
fective and entertaining art form.

In May, 1974 Western Michigan
University's 50,000 watt WMUK(FM)
in Kalamazoo began a series of locally
produced science -fiction radio dramas
to offer listeners an alternative to tele-
vision reruns. The half-hour programs
ran every Monday through Thursday at
7:00 p.m. for eight weeks. We at-
tracted a large family audience, drew
over 200 mail and phone responses,
and won an Ohio State Award for
"network quality radio drama." Re-
quests for the series to return were so
insistent that this past summer
FUTURE TENSE! ran for twelve
weeks. From this experience we
learned that competent dramatic pro-
ductions can be achieved well within
our physical, financial, and talent re-
sources. As a result, we now use dra-
matic radio for specials (such as Hal-
loween), for instructional purposes
(combined with course credit lectures),
and we produced an eight -part bicen-
tennial series on Michigan history.

The script
The would-be director's first need is

a script that can be produced in the
available facilities. Not all scripts can,
so be realistic about your choice of ma-
terial and your production capabilities.
With proper permission, scripts can be
adapted from short stories, novels, or
films. I emphasize adapted because it
is critical that the script make full use
of the radio medium.

Corner an English teacher from a
high school or nearby college.
Familiarize him with the structure of a
good radio script. There are many ex-
amples commercially available on
records. Avoid long narrative passages
if, indeed, any narrator is used.
Dramatize short scenes that compress
time and end with a sub -climax, and
thus build the overall show climax.
Make sure of sonic perspectives on-
and-off-mic, crowds, and back-

grounds. Edit stage -like entrances and
exits the way a film adaptor would edit
a stage production. Music can bridge
one scene's high point to the next
scene's high point. There's no need for
an entrance line or an exit line as in a
stage production.

Limit each scene to a two -minute
maximum; in general, the shorter the
better. Use the radio medium's great-
est strength-the imagination of the
listener. Let sound effects suggest the
action along with the dialog, much like
a good caricature can suggest in a few
lines the essence of what a detailed
photo can often ignore. Don't overdo
effects; use restraint.

Both music and effects are self-de-
feating if the listener becomes
"aware" of them. They should merely
further the mood or action in the list-
ener's imagination. Generally, 18 to
22 typed, double-spaced pages of
dialog, music, and effects will fill half
an hour.

Casting
These days there's hardly a hamlet

that doesn't have its little theatre
group; more likely, two or three
amateur or semi-professional stage
companies. Remember, though, when
you hold auditions, ultimately you're
judging the sound that comes out of a
loudspeaker. Appearance, age, or the
ability to project to the second balcony
make no difference here. The actors
are playing to the microphone, hope-
fully, in an almost intimate relation-
ship to it. Keep an ear open for vocal
contrast and good character voices. A
radio drama is not a bunch of leading
man-leading lady voices. Rather, it is
human beings who don't all speak in
radio announcers' pear-shaped tones.
The effective community drama pro-
ducer maintains a mental casting file
on who can do what.

Production
In radio's golden age all elements of

a drama-actors, music, effects-
were performed "live" as they hap-
pened and in their proper sequence. In
today's non-professional community
drama it is more expedient to work
with the cast intensively, scene by
scene, record the results, and deal with
music and effects later. A typical re-
hearsal begins with a read -through,
with the director assigning pre -cast
roles. Once each actor knows who he
is in the context of the whole script,
begin working scene by scene, defin-
ing characterizations, perhaps chang-
ing dialog that sounds forced, working
out in advance microphone per-
spectives and coordination of voices
with sound effects that will be added
later.

Take a ten-minute break to release
tensions. Then bring the actors into the
studio. The studio can be any "dead"
room that affords a window view of
the director. Our dramatic studio is a
former faculty dorm kitchenette and
measures only five by six feet, but it
works.

Use only one bi-directional micro-
phone such as an RCA BK-11A or a
used but rebuilt RCA 44B(X). These
ribbon microphones lend a warm qual-
ity to the human voice and their
figure -eight pick-up pattern allows the
actors to move at an 18 -inch radius
around the mic and achieve a variety of
sonic presence perspectives, as well as
to face each other in one-to-one dialog
without the hollow sound of two card-
ioid mics used simultaneously on loud,
dynamic dialog.

Rehearse each scene on mic until the
desired reading is accomplished, then
tape that scene. With semi -pro actors
you can often achieve short scene of
surprising quality. But I have found
the pressure of recording an entire
script all at one in sequence shakes
much of their confidence, and too
many retakes after the show is record-
ed really lower cast morale.

continued on page 81

BM/E's Program Marketplace

Syndicators For Radio

Broadcast Programming
International
P.O. Box 547, Bellingham, WA
98225. Tel: 206-676-1400

Take the oldest continuous syndication
operation in the U.S. and give it a
new management full of fresh talent
and fresh perspective, and you will
have the basic course of events at

Broadcast Programming International.
The late Rogen Jones founded it in

1960 as International Good Music
(IGM). Jones found that stations
buying the automation hardware he
manufactured were often at a loss
without special software to go with it.
IGM supplied the programming, origi-
nally with a classical bent, Jones
having spent a reported $1 million in
getting rights to music and building up
a library of classical records and tapes
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JUNE, 1977-BM/E



(now a part of BPI's larger library cov-
ering every style of music).

In large part because of his long
illness, Jones spun off the syndication
business and renamed it Broadcast
Programming International. It had
been successful from the start. Kemper
Freeman, Jr., bought BPI in 1974. He
had been in the radio business nearly
all his adult life, owning and operating
several stations. He had also been a
Washington state legislator, and still is
director of a number of local business-
es, active on many community boards,
known as a man who gets things done
on the community scene.

As senior vice president, he brought
in Michael D. Kirkland, also in radio
for more than a decade, starting as a
creator, a musician. For about ten
years after college, Mike Kirkland was
the leader of the very successful sing-
ing group, the Brothers Four. The
group became active in producing their
own records, made many commercials
for radio and television, did some syn-
dication of radio programs, bought a
radio station (KSWB in Seaside,
Oregon). Kirkland left the group, did
graduate work in multimedia commu-
nications, worked in film and televi-
sion.

But he decided he really wanted to
be in programming for radio on a na-
tional scale, if possible with a base in
his home area, the Pacific Northwest.
The call to BPI offered this com-
bination to perfection.

Within the past year Kemper has
added another key management
person, David Ceccarelli, to head the
sales effort. Ceccarelli has had a
high -velocity career as a salesman in
various businesses, becoming the
youngest man ever to be sales manager
of a national firm, Libby McNeil
Libby. Providing continuity are sev-
eral employees who have been with the
firm since it was founded as IGM, un-
doubtedly the only group of people
anywhere who have spent 17 years in
one radio syndication business.

The new management has expanded
all phases of the operation. BPI now
has well over 200 subscribers. The
programming covers a wide range of
popular styles, with several different
format frameworks (see below) and
considerable flexibility within each.

For station managements: control
and time to manage

Mike Kirkland says that the two
most important things a syndicator can
offer station managements are full con-
trol of programming and time to
manage the station. Kemper Freeman,
as operator of several radio stations,
had first hand knowledge of the enor-
mous amount of time the management
could spend simply on getting viable
programming together, with no assur-

ance that getting successfully through
one day would take care of the next
one. If the station found a program di-
rector who developed a successful
operation, he was likely to think of that
success as his ticket to greener pas-
tures.

BPI, says Kirkland, has the re-
sources and experience to choose win-
ning music and put it into a total pro-
gramming framework that has battle -
tested features. Like other large syn-
dicators successful on the national
scale, BPI makes an analysis of each
station's market situation and re-
sources, and develops a complete plan
of action. BPI's analysis is extremely
systematic, based on a comprehensive
questionnaire and exploration with the
station management of all factors in
the station's situation.

With the main body of programming
laid out in detail, and on the shelves in
the form of rolls of tape, the man-
agement knows that the music will
always be what the management has
chosen and of totally consistent qual-
ity, rather than pulled in a different di-
rection by each dj or programmer who
puts material on the air-possibly ma-
terial of much lower quality than the
management would like. The man-
agement can put its effort into the
operations the station must do itself,
and do well, for market success. These
include production of high -quality
commercials, expert handling of news,
professional -grade IDs, PSAs (BPI can
help on the IDs and community an-
nouncements as noted in a moment).
Particularly in the medium-sized and
smaller communities, the management
must involve itself deeply with the
community on many fronts.

Above all, the management can sell
the station's services. A management
that has no time to sell effectively, be-
cause the available personnel are tied
up with programming, is seriously
crippled.

The formats: resourceful variety,
musical taste

BPI's formats include all types of
popular music, with the exception of
the hard, "screaming" rock, widely
regarded as no longer a broadly mar-
ketable commodity for adult demo-
graphics. Within each format, there is
a detailed programming plan for each
station, showing the exact sequence of
play for each hour of the day: this takes
into account day -part requirements in
the station's market.

But Mike Kirkland points out that,
essential as such program planning is,
it won't get the results wanted without
some other elements that can't be spec-
ified on paper-the musical taste of the
programmer, his feeling for the real
value of music on the market, his sense

continued on page 24

"No problems
at all. Fantastic
for their
reliability."

That's what Len Eden, Direc-
tor of Engineering, Broadcast
Division, Evening News Associa-
tion and Chief Engineer at WWJ
TV Detroit, and his colleagues
have to say about their Ikegami
HL -77 ENG cameras. Other
comments by the WWJ news
crew include:

"We're very pleased with their
performance and lack of need for
maintenance."

"Temperature conditions are
rough in Detroit, but our Ikegami
ENG cameras work reliably."

"Super for news."
"Our Ikegami HL -77s are for

everyday use. Reliable."
News -gathering teams use

more Ikegami ENG/EFP cameras
than all other cameras combined.
And if they all feel the same way
about Ikegami the way they do
in Detroit, it's no surprise.

Hear what we have to say
about Ikegami ENG cameras.
For further information contact
Mort Russin, V.P., Sales,
Ikegami Electronics (USA),
Inc., 29-19 39th Avenue,
Long Island City, N.Y. 11101
(212) 932-2577

Ikegami
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Listen to ,

the Sofa
of Freshness

Test tapes deteriorate, for a variety of reasons... including use,
magnetized heads and the presence of random magnetic fields.

High frequencies are the first to go and, before you know it,
you are in an area of distortion all your own . . . completely
at ocicisAtio the rest of the industry.

.

If i'dur:te..st tapes are a year old or older, get your system back
ih gcder with precision STL test tapes ...

eytternatiotoolly acclaimed.

In:ofen° widths from 150 mil. to 2 -inch. Prompt delivery
if'sures freshness.

For the distributor in your area-Call or write.

TABERManufacturing & Engineering Company

2081 Edison Ave.  San Leandro, Ca. 94577  (415) 635-3831
Stamford distributor: Audio techniques, Inc.

Circle 120 on Reader Service Card

FIDELIPAC® Accessories and Cartridges
CART -A -ROUND CARTRIDGE
STORAGE RACKS
Each WR-25 Modular Rack holds
25 Type A cartridges...eight can be
mcur ted on our Mobile Carousel
Bwe to make up the MR -200

WR-25 S 15.10
MR -200 $156.55

TABLE TOP
CARTRIDGE
RACK (not
shown) Model
TR-96 holds 96
Type A
cartridges.
Model TR-48
holds 48.
TR-96 $73.85
TR-48 $42.55

3

ALIGNMENT PROBLEM?
Keep your cart equipment in
perfect working order with:

 350STA Alignment Cart-
ridge $38.50  350STF Wow
and Flutter Cartridge $23.40

 350STQ Cue Test Cart-
ridge $35.00  Head

Insertion Gage $3.35
 Height Gage $17.85

 Right Angle Zenith Gage $21.75

CART -E -RASE DEMAGNETIZER
Can be used for erasing cart-
ridges, reel-to-reel tape, film
sound striping, etc. $39.95

STUDIO ON
AIR LIGHT
Brilliant red lettering on jet black backgrouid
can be sees in the brightest ambient light
conditions. $29.95

Contact your I idelipac D stributor or

FIDELIPAC
109 Gaither Drive  Mt. Laurel, 8108057  (609) 235-3511

Radio Programming

of the tastes of different audience
groups, his ability to distinguish be-
tween short-term fads and longer -term
trends in musical appeal.

Musical taste is crucial in the
sequencing of numbers which is the
essence of all radio programming.
Whether it is called "matched flow"
or something else, the sequence has a
primary effect on listener response.
The sequence to a large extent de-
termines the character of individual
numbers within it.

BPI aims to supply viable musical
taste with highly experienced pro-
grammers in each format area. For the
country format, for example, the direc-
tor is Chris Lane, nationally famous
for his work in this area. At the top,
Mike Kirkland provides an overview
as a professional musician with more
than a decade of national success in
popular music.

The formats are:
Bright N' Beautiful-Includes a

main body of uptempo instrumentals
and medium/slow vocals and in-
strumentals plus "bright" sparklers
and "beautiful" sparklers. The ele-
ments are mixed by BPI to meet the
station's needs.

Country Living-Announced by
two outstanding country "per-
sonalities," Don Harris of WBAP and
Bob Jackson of KRAM. Includes a
monthly. "copy service," customized
IDs, PSAs, etc., for each station, by
the two announcers. (Available with
the announced versions of other
formats, or for a nominal fee with un-
announced formats.)

Announced MOR-Presented by
three proven air "personalities,"
KOMO's Larry Nelson, KJR's Lee
Smith, and KVI's Jim French.
Localized copy service.

Adult Contemporary-Aimed for
the 18-49 group; in use by more than
70 successful BPI subscribers.
Localized copy service available.

Album Oriented Rock-This is the
varied, high-fidelity, well -produced
rock, the quieter rock that young adults
recognize as their own. Again, local
copy service available.

Easy Listening-The all-time great
standards, plus "big" arrangements of
current hits. In announced version,
presented by personalities Bob Concie
and Del King. Also available in un-
announced version. Used by over 60
successful BPI stations. Local copy
service.

Mike Kirkland sums up: a polished
expert syndication service is simply an
opportunity for a station's performance
to be raised to a high professional
level. Just how high depends squarely
on the station management. BM/E

Circle 121 on Reader Service Card
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DYNAIR puts your finger
on the right . . .

The CP-240A-AN controls up to 80 inputs
on a standard 13/4" rack increment!

Here's how it works with DYNAI R's 1400 and/or 8100 Series switching equipment:
select your source group from the left bank; FILM, VTR, NET . . . whatever. The
group button flashes until you select one of ten specific sources in the group on the
right bank. Both buttons take on a steady glow. You have just switched the system
(audio, video, audio and video. or data) to the selected source.

To make the next selection, repeat the process. If you change source groups the
actual change will not occur until the specific source button has been depressed.
For video systems, it's vertical -interval switching! The basic unit controls up to
40 internally programmable sources and includes plug-in expansion to 80 sources.
Complicated controls and/or look -up tables are eliminated, saving operator time
and confusion.

DYNAIM-state 31111Kg Alkment
exceeds broadcast requirements and offers optional
control systems not available elsewhere.

SPECIFY DYNAIR!

SERIES 100 AUDIO PACKAGE

ERIES 1400 VIDEO PACKAGE

Circle 122 on Reader Service Card

DYNAIR ELECTRONICS, INC.
5275 MARKET ST., SAN DIEGO, CA. 92114
PHONE: (7141 263-7711 TWX: (9101 335-2040

DYNAIR



1
... the full lineup of innovative cam-
eras and camera technology that set
NAB '77 on its ear and has truly
earned Philips the reputation of "the
INNOVISION company':*

Since the first decade when Philips
creative technology changed color tele-
vision forever with the Plumbicon tube
and the Philips Norelco PC -60 camera,
it has been one innovation after another.

3-Plumbicon tube design, beam-
splitter prism, C.L.U.E. (Color Line Up
Equipment) etc., etc., etc. Right into
Decade TWO with the world-wide ac-
ceptance of LDK and LDH cameras
...the finest, most advanced, most
complete family of cameras available
anywhere.

Now Philips proudly presents the
"INNOVISION family" of television
products to meet every need, every
budget.

VIDEO 80 -NEW... an incredible,
broadcast - quality camera/camera
system for ENG, Field Production,
Studio. Converts to each configura-
tion with just a simple change of slide-

on viewfinder and plug-in electronics.

Simple to set up...simple to
operate because all the test fea-
tures are built-in with "no com-
promise" performance. And
there are even more automatic
features in its ENG configuration,
for total mobility. It's compact, rug-
ged and lightweight. Designed to
go anywhere, do anything on AC
or power pack.

But the greatest innovation is Video
80 economy. Economical to purchase,
economical to operate. Its versatility
lets you do more with less equipment
for true cost/effective operation. And
since Video 80 can interface with most
of your existing equipment, it saves all
around. That's economy three ways.

LDK-25 - the finest, state-of-the-art
multicore studio and field camera
system available today. With all criti-
cal components Philips designed .

Philips made, for optimum perform-
ance of the entire camera system. Like
computer matched yokes, beam -split-
ting prism, deflection circuitry,
Plumbicon 1" anti -comet tail tubes.

Couple these with innovations like
C.L.U.E. for ease of color balance,
electronic temperature control, auto
white balance, flexible auto iris and con-

trast compression and you have a cam-
era system unsurpassed in stability pic-
ture quality and performance.

The LDK-25 family also has a digit-
ally controlled triax version, the LDK-5,
for remotes and modernized studio
installation. Its built-in memory system
maintains settings up to a week and its
automatic cable compensation elimi-
nates timing and power supply prob-
lems to beyond one mile.

The LDK-15 is the LDK-5 in a port-
able configuration ...the ultimate port-

PHILIPS



able production cam-
era for field produc-
tion or for use as a compact studio
camera. Operates in a self-contained
mode or interfaces with either the
LDK-5 or 25 CCU in system configura-
tions with absolutely no compromise in
performance.

VHF/UHF Transmitters -an ad-
vanced, new television transmitter
line. Pictured is the 17.5 kW VHF trans-
mitter which can be paralleled for 35
kW. UHF transmitters range from 1 to
55 kW and may be paralleled to 110 kW.
All use a unique, common 1 -watt I.F

exciter which can also be ret-
rofitted into earlier competitive

systems Over 1,000 Philips trans-
mitters have been sold world-wide.

(

LDH-20S - with increased sensitivity
and a wide selection of zoom lenses.
It's the acknowledged leader in 3 -tube
economy broadcast -quality cameras,
with over 1600 in use world-wide.
Philips patented prism beam -split op-
tics, contours -out -of -green enhance-
ment, C.L.U.E. adaptor for easy color
alignment, balance and camera match-
ing make it unmatched in its class.

LDK-11- with exclusive Philips de-
sign and performance. The full broad-
cast camera that started everyone think-
ing both ENG and Field Production in a
hand-held camera. But LDK-11 does it
without compromising quality or opera-
tional features. A remarkable battery or
AC powered portable camera with full
control remotely or at the backpack. And
with studio camera features like famed
3-Plumbicon tube picture, beam -split
prism, bias light and Philips linear ma -

Circle 123 on Reader Service Card
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trix for superb colorimetry, H&V con-
tours, auto iris, auto white balance,
genlock sync generator, switchable
gain and gamma built-in color bars,
remote VTR and zoom controls and
two audio channels. All this and more
make the LDK-11 like no comparable
broadcast camera in the world.

And check out these other innovative
new Philips products:

New LDK-65 Telecine Film Chain
with parts commonality and outstand-
ing performance of the LDK-25 camera
family.

New BCN 1" helical scan Video
Tape Recorders and new compatible
1" cassette version.

They all add up to a complete inno-
vative family of cameras and technol-
ogy to serve the television industry.

Send for more information (indicating product
interest). Or, better still. have your Philips repre-
sentative set up a demo for you. But do it today.
Philips Broadcast Equipment Corp., 91 McKee
Drive, Mahwah, N J 07430 (201) 529-3800.

'Innovative Leader in World Television
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TELEVISION
FROGAVVING &IDODUCTION FO

Frame Store Device Used As

Camera By T.A.V.

Floppy disc analog frame
store recorder is used on The
Mery Griffin Show to enhance
production, save money.

IT DIDN'T TAKE LONG after ABC
Sports took delivery of the first
Frame -Storm (Arvin/Echo) device last
spring and applied it to baseball and
then the Kentucky Derby for the word
to spread. Soon other networks, station
affiliates and independents began to
experiment with this low cost (less
than $15,000) electronic frame storage
device.

Producers found the unit helpful in
doing daily news and weather shows,
and in reporting election results. Over
200 frames of graphs, charts, etc.
could be entered and instantly accessed
(from 8 millisec to 2 seconds de-
pending on how adjacent frame ad-
dresses were). The system got a tryout
at last year's Emmy awards.

There is no doubt that the broad-
casting world is now very much aware
of cassette -loaded floppy -disc frame

PROFIT

storage. Devices from manufacturers
other than Arvin/Echo are now avail-
able. Eigen Video has similar analog
units in the field and at NAB '77, a
new company, the Adda Corp., an-
nounced a somewhat more expensive
digital electronics still storage system.
Frame storage is now being used as a
creative tool in the world of tele-
production.

Trans -American Video Inc., Los
Angeles, is one of the first major tele-
production houses to take advantage of
the capability of frame store devices.
T.A.V. has found it can use the Frame
StorTM to make The Men, Griffin Show
an exciting graphics event as well as an
entertaining talk show.

T.A.V. takes pride in its production
expertise-it has produced such spec-
taculars as the MDA Jerry Lewis
Labor Day Telethon, The Bob Hope
Special, The Dean Martin Celebrity
Roasts and the Emmy Awards.

Capturing action shots and freeze
framing guests reactions is only one of
the many functions performed by the

This scene is
created by super-
imposing the lights
recorded on the
EFS-1 over the
singer. The frame
store device, in
effect, becomes an
extra camera.

EFS-1. A big plus is its ability to re-
lieve telecine overload thus freeing
traditional (and more expensive) dis-
play devices for more complex
projects. Producers are now finding
that the pay-off period for the EFS-1 is
approximately six months-that's how
much they are saving by not having to
use other equipment.

Pete Wood, vice president, produc-
tion services, at T.A.V., and Bud
Keys, technical director of the Celeb-
rity Theater, who manages the remote
control unit, are quite impressed with
its performance. They use it, among
other ways, to record the "bumpers"
on The Mery Griffin Show going in
and out of each commercial-there are
about 20 or 30 of them. During the
show, when there is a lot of singing
action, Keys will freeze frames in
order of the artist's appearance, about
two frames per artist, and at the end of
the show, he puts them up and re -rolls
the credits over them.

Wood claims that the unit works
well as a sort of "quick camera."

continued on page 31
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1601,11
MORE WITH Mkt,
MORE WITH MERV

"More with Merv" and "Mery will be right
,back" are disc recorded bumpers used in
coming in and out of commercials.
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Ramko stole the show
with the most advanced

trouble -free broadcast
consoles in history!

111.11.111.1
4 co 11111

.. ....
-1. ..4.4.4

DC -12

FEATURES OF NEW DC -12 SERIES CONSOLES
 Remote controlled rack mount audio electronics. All solid state audio

routing and attenuation Completely DC controlled
 Dual channel.
 Plug in mixer/switching modules allow up to 12 channels on standard

models.
 Up to 20 channels with extender electronics
 2 inputs per mixer
 Quiet, lighted push buttons
 Tone generator built in.
 Duo -Q. Two points of cue initiation. The standard full off mixer position

and the lighted push on/push off switch located just
below each mixer. Thus the mixing pot may be left in
the mixing position and still cue via the switch below.

 Minimum 5 million operations on mixer controls.
 Minimum 5 million operations on input and output select switches.
 Talk back thru cue system.
 Solid state balanced in and balanced out.
 Zero tracking error on stereo consoles via Ramko's exclusive time shared

attenuators.
 All plug in electronics.
 Patch panel programmable cue and monitor mute.
 AC line filtering built in.
 Lightning fast interior access.
 Patch panel gain select on all inputs. All inputs may be made to accept

anything from mic thru high level.
 Interchangeable, colored push button caps.
 4 year warranty on all consoles.
 2 week free trail on all standard models
 Simulcast output and metering on all stereo models

Pricing from

$360000 TO $4400°°
(12 channel mono) (12 channel stereo)
Will be lower if fewer channels are desired.

DC -38

FEATURES OF NEW DC -38 SERIES CONSOLES
 Dua! Channel

5. 8. & 10 mixer versions
 4 inputs per mixer.
 Alpha numeric readouts above each mixer.
 Solid state meters

(a) 3 meters for stereo. Left, right and mono mix (simulcast) The left
& right meters are switchable to Audition or Program. The mono
mix meter is switchable to a special circuit for phase checks.

 Duo -Q
(a) 2 points of cue initiation are provided. The standard full counter

clockwise position on the channel mixer & right above on the
output switching group. Thus the mixing pot may be left in the
mixing position and still cue via the switch above.

 Up to 20 million operation mixer controls.
 Up to 20 million operation push button switches.
 Talk back thru cue system.
 Completely DC controlled. All solid state audio routing and attenuation.
 Exclusive time shared attenuators provide ZERO tracking error on stereo

consoles.
 Solid state balanced in and balanced out.
 Plug in electronics
 Patch panel programmable cue and mute.
 Patch panel programmable cue and live mic flashing indicators on each

channel.
 AC line filtering built in. Suppresses both line transients and RF.
 Lightning fast interior access. Total access in less than 15 seconds.
 Patch panel gain select on all inputs. Each input may be made to accept

any input from mic thru high level
 Interchangeable snap in legends on input and output select switches.
 Interchangeable back lighted alpha/numeric status indicators.
 Optional digital clock and production timer.
 Front panel, Prog. & Aud. balance controls (stereo only).
 4 year warranty on parts and labor.
 2 week iree trial.

Pricing from

$240000 TO ic?°°
,enmixerse

An Unconditional 4 Year Warranty
R Am Ko RESEARCH

11355-A Folsom Blvd / Rancho Cordova, California / 95670

Circle 126 on Reader Service Card
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Frame Store

011.

Bud Keys at work record.-ig bumpers for
the show.

Engineer operating the ErS-1 recorder.

"First we'll shoot a super of a light
over a singer, and get a pretty light
with lots of stars over it. Then I'll
super that over the next shot. In other
words, we still have four cameras, and
the EFS-1 becomes the fifth!"

A major convenience to T.A.V. is
the recording of all graphics ahead of
time. This frees the camera during the
show, and no one has to go out and
retrieve the graphics. In fact, it's been
so invaluable in this function that
T.A.V. wishes it had two; "I could put
graphics on one, and still store other
material on the second unit, then alter-
nate their use in separate keys," says
Keys.

The frame store equipment has
proved dependable. Keys says, "You
know I'm super cautious of a new
piece of gear . . . it's got to work
before I really start to lean on it, and
work well. I hate to punch blind, but a
lot of times you don't have the time to
check . . . you punch blind. The unit
hasn't missed yet." Keys is known at
T.A.V. as the T.D. that feeds creative-
ly-he's always pushing buttons to
create his own special effects.

As mentioned, until low-cost frame
store came on the scene at T.A.V., ex-
pensive telecine chains were required.
T.A.V.'s principal film chain was de-
signed for film -to -tape transfers (both
reel -tapes and cassettes) and in-
corporated a Fernseh Color Corrector
and other devices for real time scene -

by -scene correction. It cost over
$100,000 and it didn't make sense
tying it up every afternoon for The
Mery Griffin Show when it could have
been used transferring films. Acquisi-
tion of a floppy disc frame storage
device for simple graphics insertions
alone rather than another telecine
(even a low-cost one) was logical.

Because of the interest that the
frame grabber has generated on Grif-
fin's stage, the rest of the T.A.V. plant
wants it as well. Engineers report it has
been a lifesaver in a number of in-
cidences. One in particular involved

the Don Kirschner "Rock Awards
Show," in another part of the studio.
They were prepared to use a video
character generator which went on the
fritz and could only provide a portion
of the capability needed for the show.
The crew needed to record some art
cards in actual teletype form, so they
hurried over to the Griffin stage to
borrow the Frame -Storm and a time
base corrector. They inserted the title
material and then called it up live
during the show. The show went on
the air without anyone knowing the
difference. BM/E
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Miami Newsfilm Update:

The two largest TV network affiliates in this
competitive "Top 20" market choose to upgrade their
newsfilm equipment rather than switch to All-ENG,
recognizing the indispensable role of 16mm newsfilm in
a balanced newsgathering operation.

Despite the continuing "All-ENG"
hysteria, the majority of affiliate and
independent TV stations across the
country have opted for a balanced
newsgathering operation -a healthy
mix of modern, one -man -band news-
film cameras and a limited number of
ENG units with live transmission
capabilities.

What's happening in a "Top 20"
market like Miami is typical of current
trends in gathering news for
television.

Basically a flat narrow strip
along the coast, with the Atlantic
Ocean on one side and the Ever-
glades on the other, Miami is consid-
ered among the fastest growing

markets in the country. Long favored
as a major convention town, Miami is
also a gateway for South America,
Central America, and one -stop ser-
vice to Europe. Since 1960 Miami has
been the third -ranked city in the
country in terms of datelines, with
more hard news stories in one day
than any other market this size.

"Our cost analysis left it very much
up in the air as to whether ENG

saves you money in the long run."

WCKT-TV, the NBC affiliate in Miami,
has won numerous awards in recent
years for its outstanding news coverage
and investigative reports.

"We have two ENG units with live
and tape capabilities' says Gene Strul,
News Director, WCKT-TV. "The time had
come to decide whether to go All-ENG
or to retain film cameras.

"Our cost analysis left it very much
up in the air as to whether ENG saves
you money in the long run.

"We have also found that, contrary
to reports, ENG units still do not serve
as replacements for film cameras. We
still cannot edit tape with any great
speed. And the support equipment for
ENG is bulky and difficult to maneuver.
We use helicopters frequently to cover
stories. (We also use them to rush
material to us.) On occasion, we also
shoot film from boats. ENG could be a
problem when a helicopter or boat is
needed. We also do a lot of investigative
reporting where ENG would be difficult
to use because the amount of equip-
ment required would let everyone know
what we're doing.

'As far as the public is concerned,
it doesn't make much difference whether
we use tape or film. The audience isn't
interested in the difference - unless it's
live. Of course, the public isn't gaining

anything if a story is put on live just to
use the live capability. That's just a
promotional gimmick, and the public
gets blasé after a while. After all, they
have already seen a moon walk live,
and they see golf games and other
events live. After a while they say `so
what: Why bring in a feature story live
when it could have been done better

Dave Seeger, Newsfilm Reporter, WCKT-TV, loading
his CP-16 into the news car. "VNF 7240 gives us
a lot more latitude:' says Seeger. "Working on
various investigative series and shooting frequently
at low light levels, I've probably 'forced' more film
than any photographer around here." (Eastman
Kodak has recently developed a new, remarkably
fast stock, VNF 7250, with an ASA rating of 400,
which permits shooting at light levels as low as
two footcandles without requiring any forced
developing! If needed, the new VNF 7250 can
be pushed three stops to an ASA of 3200!)

on film?
"The question was: should we

invest in modern newsfilm cameras or
more ENG? We felt that our two ENG
units were enough to supplement film
and serve our purposes at this point.
And so, as our old newsfilm cameras
have gone out, we're replacing them
with new CP-16 units:'

Gene Strul (right), News Director, WCKT-TV, and Dave
Choate, Assistant News Director, in conference
about an upcoming investigative series. "We have
found that, contrary to reports, ENG units still do
not serve as replacements for film cameras,"
says Gene Strul.

Frank Broughton, Lab and Photographic Equipment
Manager, WCKT-TV, accepts delivery of eight
CP-16's from Charles Sutyak of Photomart (the
regional CP-16 dealer headquartered in Orlando,
Florida). WCKT-TV purchased two CP-16's in 1973,
two in 1975, and in the winter of 1976-77 -
twelve additional CP-16's!



"I don't think a station should
go All-ENG primarily because,
with present ENG technology,

your coverage would be limited."

WTVJ-TV, the CBS affiliate, is the oldest
station in Miami. And the "Ralph Renick
Report" is probably the ongest contin-
uing newscast in America. VVIVJ-TV
also has the greatest number of ENG

Ralph Renick (left),
Vice President for
News, Wometco
stations, with Jim
Rutledge, News
Assignment Editor,
WTVJ-TV. "We see
film as part of the
news operation for
the foreseeable
future," says Renick.

units in Miami: five.
"I don't think our equipment inven-

tory should lie exclusively with ENG or
film;' says Ralph Renick, Vice President
for News, Wometco stations. "I don't
think a staton should go All-ENG
primarily because, with present ENG
technology your coverage would
be limited.

"Plus, some stories, especially
features with a great deal of motion
involved, lend themselves better to a
newsfilm camera. Stories that are better
covered with film include some breaking
stories where you have to be able to
move rapidly, and out-of-town stringer
stories. While film in our shop is becom-
ing a back-up or secondary system of
coverage, with ENG being our primary
and preferred mode of coverage, it
is important that the news manager
invest sufficiently in film equipment that
is reliable.

"As for film versus ENG cost
factors, the extra personnel involved in
ENG and other extra expenditures have
made the two a financial draw, they
break down about evenly."

-- "I don't think our equipment
inventory should lie exclusively with
ENG or film," says Ralph Renick,
Vice President for News, Wometco
stations. The WTVJ-TV news
department equipment inventory
includes two ENG vans.
five ENG cameras, and nine
of the station's CP-16's.

Cameraman Jeff Fort,
of WTVJ-TV, takes a
light meter reading,
getting ready for a
federal prisoner to
come out of the
courthouse building.
WTVJ-TV acquired
twelve new CP-16's in
the fall of 1976, of
which nine were
assigned to the
news department.

The leading TV stations in
Miami may differ in their general
approach to news and newsgather-
ing, in the specific tape/film ratios
they use in covering the news, and
the extent to which they use ENG live
capabilities. Though the competition
among the stations is keen and lively,
on one subject there's a definite
consensus: 16mm newsfilm still
remains the backbone of a balanced
TV newsgathering operation.

For further information, please write to.

cinemaD
bchnologry In The Service Of Creativity

2037 Granville Avenue. Los Angeles, California 90025
Telephone: (213) 478-0711  Telex: 69-1339  Cable: Cinedevco



The VTR Format of Tomorrow.
While others are still talking about it...
Bosch already has it: the BCN System.

Since the BCN was first introduced, more than 370 of these systems
have been ordered from all parts of the world.

More than 150 of them have been delivered and are in operation.
The four basic requirements placed on a new VTR

format:
Top broadcast quality for all TV standards.
Universal applicability.
Reel-to-reel and cassette handling.
Adaptable to future developments.

The
BCN 5 cassette

\ YR

The secret of
success:

the RCN scanner

The BCN System is not only a broadcast VTR:
It is also an electronic alternative to film. For the quality- and
economy -minded industrial user, and for all professional
non -broadcast applications.

The BCN System is offered by four leading manufacturers
of "broadcast" equipment, and it is produced in both Europe and
the USA.

The BCN System meets these four basic
requirements for a new VTR format today:
The compatible and economical BCN
I" format produced by Bosch guarantees
broadcast quality in all TV standards
and color systems (PAL, PAL -M,
SECAM, NTSC). For all fields of
telecasting and VTR applications. It is
adaptable to future developments in video
tape and video head technology. The seg-
mented -field process makes purely electronic
switching of writing speeds possible. As a result, the BCN is already
an economical and universal VTR with a guaranteed future today.

The BCN System offers two different portable versions:
the portable BCN 20 with a tape capacity of more than 60 minutes

on one reel - and the BCN 5, the 20 -min.
cassette recording and play -back version.
Both versions operate under all conditions

with full broadcast quality. In the future, the
BCN cassette version will also be used in an

automatic multi -cassette VTR.

I he portable
RCN 20

The BCN System features electronic editing with:
Single -picture display - for an unlimited time with no danger to
the tape.

Jogging - single -picture search
mode, forward and reverse.
Slow-motion, fast -motion -
variable take -search mode.
And all this with a state-of-the-art
digital store.
The BCN format also offers the
possibility of filing over 100.000 single pictures (for example,
slides) on a 90 -min. video tape with an extremely short access
time to each single picture.

The BCN System is designed for both basic tape -handling
methods: reel-to-reel and cassette handling in full broadcast
quality, in both portable and stationary VTR's.

Tape guidance system in the BCN 20

BCN -a format with a guaranteed future.

BOSCH UgsiiMgAI
Robert Bosch GmbH, Geschiiitsbereich Fernsehanlagen , Postfach 429, D-6100 Darmstadt, Federal Republic of Germany
Robert Bosch Corporation, Fernseh Group,279 Midland Avenue, Saddle Brook, New Jersey 07662
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The Impact Of Digital Technology On

Broadcasting: Radio And TV
Digital Technology For Broadcasters Part II

Digital technology is likely to produce a "common language" in the
broadcast industry as a spin-off of more sweeping changes for both
radio and TV

LAST SEPTEMBER IN SAN FRANCISCO, a speaker at one of
the NRBA panel sessions received good humored ap-
plause when he said, "It's been really great to be at a
meeting of broadcasters for three whole days without
hearing the words 'black burst' or 'moire.' " Though
these words will not drop from the vocabulary of TV
broadcasters, the future will find radio and television
engineers speaking a sort of "Esperanto" based on the
fundamentals of digital technology.

Words such as "bit," "sampling," "pulse -code
modulation," and "codes" will likely find their way
into a great many discussions in the near future. At NAB
'77 exhibits, one of the most outstanding elements was
the ubiquitous presence of microprocessors. There were
microprocessors in video production switchers, audio
consoles, frame syncs, and audio cart machines. True,
most of these microprocessors were being used for
machine control but increasingly they were finding direct
application to the digitized signal itself-both video and
audio.

This month in Part II of BM/E's special report, we
take a look at the microprocessor itself. John Davis of
Vital Industries, in his article (p. 38) will de -mystify the
role of the microprocessor. The purpose here is to make a
simple statement as to what the microprocessor is. Arti-
cles to come in subsequent issues will be progressively
more technical until the reader has a sense of the role and
value microprocessors have today and are likely to have
in the future. Bob Dolson of Retina, Inc., will present
you with some notions of how all these various micro-
processors might be brought together to provide a degree
of power and flexibility in the modern broadcast facility
never before possible (p. 40). In Part I, we suggested that
the industry is in the "Black Box" stage of adopting
digital technology. The question now before us is when,
where and how will we emerge from it?

To try to answer that question we will take a look at
this new technology from five characteristics: 1) its rela-
tive advantage, 2) its compatability, 3) its complexity, 4)
its trialability and 5) its observability. These five char-
acteristics are derived from the work of Mssrs. Rogers
and Shoemaker as outlined in their book, "Communi-
cation of Innovations" (2nd Edition, 1971, The Free
Press, a division of Macmillian Publishing, Inc., New
York). In this work, it is suggested that the rate of adop-
tion for any innovation will be greatly affected by these
attributes.

The relative advantage of digital technology for
broadcasters remains to be seen from the economic
standpoint. All indications are that digital technology
will be less expensive than its analog counterpart in the
long run, but at its current stage, early adopters of digital

technology are likely to have to absorb a large portion of
the cost of the research and development that went into
this technology.

Currently, broadcasters are absorbing these R&D cost
in devices for which there is no analog counterpart or at
least no efficient analog counterpart. Devices like the
Grass Valley Group's DVE (Digital Video Effects
system) introduced at NAB and the Vital Industries'
"Squeezoom" are likely to be accepted into the broad-
cast facility because of the demand by producers for
more flexible and creative hardware.

But then the question arises, what about digital
devices for which there are comparable analog devices?
Here digital technology will have to demonstrate a clear
technical superiority. Several benefits that can be expect-
ed from digital equipment that fall into this category of
technical superiority are the elimination or great reduc-
tion in noise, greater stability since "drifting" is elimi-
nated; greater reliability; no requirement for adjustment
since operation is determined by pre-set instructions,
simpler signal processing and relatively inexpensive
storage of program content.

The presence of such attributes in digital equipment
may bring us a generation of equipment that fully re-
places its analog counterpart. Though the considerably
greater bandwidth required by digital technology for
recording promises to retard the development of digital
VTRs, digital audio recorders are already making their
debuts.

Part I of this report (BM/E, Feb.) we reported on the
digital audio recorder from Soundstream. By the time
you read this article, Mitsubishi will have demonstrated,
at the AES show in Los Angeles, its pulse code modula-
tion recorder of which it says, "There is no tape speed
variation, no crosstalk and no wow and flutter." These
developments are exciting but there are drawbacks.
Monitoring will be more difficult since analog equipment
such as picture monitors or VU meters, may not tell us
little about errors occurring in the digital domain.

One of the greatest concerns that will affect the rate
of adoption of digital technology in broadcasting will be
compatability. Technically, compatability is handled by
A/D and D/A converters which allow us to continue to
see the signal in its analog form. There is, however,
some conjecture about how often we are free to convert
the signal back and forth before introducing unwanted
noise. A SMPTE study group has looked at this question
and it appears that such conversion can take place
through seven codecs (pairs of A/D-D/A converters)
before serious impairment takes place. Each time the
signal is so converted, quantizing errors and inter -

character crosstalk occurs. Another side of compatability
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Digital Technology-Part II

is concerned with the human factor-how foreign will
this digital equipment seem to those who have to use it?

"Complexity," as defined by Msrrs. Rogers and
Shoemaker, "is the degree to which an innovation is
perceived as relatively difficult to understand and use."
The relative ease of using this equipment, however, is
inextricably tied to the question of understanding. Much
of the current digital equipment, and that yet to come,
contains a high degree of automatic operation. This,
coupled with the general trend towards automation of the
broadcast facility would seem to indicate that an all dig-
ital plant will be fairly easy to operate. Maintaining such
a plant, however, is another story all together. Com-
plaints of "bugs" in such systems rain in all the time,
but this is to be expected. As diagnostics improve and the
level of understanding increases, chances are that locat-
ing these bugs will be easier. The complexity of the
digital technology is such that economics may demand
that the offending circuit board be returned to the factory
rather than any attempt to fix it in-house. This, of course,
presents the problem of spare parts-which circuits are
most likely to fail and which components should be kept
on hand?

At this stage of the game, the last two characteristics
we will look at, trialability and observability, seem posi-
tively related to the adoption of digital techniques. Most
broadcast facilities already contain digital equipment and
broadcasters are obtaining valuable experience with the

equipment. The trial period may go on for some time as
digital equipment is developed for successive functions
within each plant. As with other changes in technology
for broadcasters, there is one all -consuming need and
that is to stay on the air. This industry, however, is not
unaccustomed to building and using parallel facilities
and running extensive test before "throwing the
switch . "

The last factor to be considered is, "How observable
are the results of this innovation." The answer is, quite
observable. This is one industry where observation of
what the other guy is doing is nearly a fulltime occupa-
tion. There won't be much change here-you'll still be
able to tell the pioneers by counting the arrows in them.
Nevertheless, the arrows should not rain down any
heavier than they have in the past.

The rapid changes that have already taken place prom-
ise to continue and perhaps accellerate (see Miller arti-
cle, p. 50). Given the developments in digital audio
recording and digital audio production (see Cooper arti-
cle, p. 47 and February article on digital recorders) it is
conceivable that an all -digital radio station may precede
an all -digital television plant. For both radio and TV,
transmission to the home receiver will remain analog for
the foreseeable future since it would take many years for
any changeover to take place in the home.

BM /E will continue to report on the major de-
velopments in this field. In August, Digital Technology
for Broadcasters-Part III, will report on digital video
effects and the various approaches to digital transmission
involving data reduction techniques. BM/E

NEW INTELLIGENT VTR
"Installing R -MOD is like a college education for your old VTR"

Now available for
VR-1200, VR-2000 and AVR-2

The R -MOD (Reel -Servo Modification)
makes your quad VTR handle tape with
intelligence. R -MOD provides gentle tape
handling, fast lock -up and fully automated
operation including end -of -tape sensing. It
provides all the desirable transport features

offered by the latest, higher priced VTRs.
If the cost and variety of new VTRs is
causing you to postpone a decision, yet you
wish to have up-to-date quads, R -MOD is
an economical investment that will pay off
rapidly and at the same time extend the use -

Also available for
TR-22, TR-70 and TR-600

ful life of your old VTRs.
Before you submit a budget to equip your
operation with the new VTRs, consider
R -MOD as an alternative. It may give
those quads enough intelligence to be
worth keeping. Call or write for details.

RECORTEC, INC. 777 PALOMAR AVE., SUNNYVALE, CA 94086 TEL: (408) 735-8821 TELEX: 910 339 9367
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The 2020 Plus
total Signal Corrector

Reduce Luminance Noise in Any Video Signal by up to 6 dB.

Restore Horizontal and Vertical Picture Detail to Pre-recorded Levels.

Time Base Correct Signals from any Video Reproducer.

Reduce Color Noise and Other Distortions by up to 12 dB.

Automatically Correct Color Versus Luminance Delay Errors.

Maintain Proper Positioning of VIRS/VITS.

Provide Remote Control of All Operator Adjustments.

Remove Accumulated Errors from an Edited Third Generation Copy to Make
it Look Like a Master.

Microtime
1280 Blue Hills Avenue
Bloomfield, Connecticut 06002
(203) 242-4242 TWX 710-425-2390 MICROTIME
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Introduction To

Microprocessors Part I By John Davis

The microprocessor is becoming a common component in modern
broadcast equipment. In this article, the first in a series, the author
presents a simple, straightforward definition of what a
microprocessor is and what it does.

THE ADVENT OF THE MICROPROCESSOR heralded an
electronic revolution in which the computer was trans-
formed from a large, expensive, rather esoteric machine,
into a compact, inexpensive, common device that will be
used by millions of individuals. These microcomputers
are finding the way into video games, microwave ovens,
electric typewriters, stereo sets, dishwashers, electric
ranges, clothes washers, automobiles, recreational
equipment, office equipment, and other specialized con-
trol applications. The market for microcomputers has
been estimated between 600 million and two billion in
the United States alone. Just as important for the broad-
caster, microprocessors are appearing in audio and video
switching equipment, camera control units, small auto-
mated traffic systems, and are being used in the control
of digitized video.

What, then, is a microprocessor? A microprocessor
may be defined as a single integrated circuit chip that
contains some of the -processing power of a small com-
puter. This compares to a microcomputer which is a full
operational computer system, utilizing a microprocessor
chip. In this article we will review the composition of the
microprocessor and microcomputer in general and how
they function.

The reason for the vast impact of the microprocessor is
that this inexpensive device (some as low as ten dollars)
is capable of accomplishing very complicted digital logic
and/or calculations, thereby replacing a large number of
digital integrated circuits. It is also very flexible, since

Mr. Davis is director of Data Systems, Vital Industries,
Gainesville, FL.
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The basic microprocessor structure. "Firmware" are the
instructions programmed into the ROM or PROM.

the same microprocessor can perform many different
tasks depending on the programming that is used. The
programming or software is a series of instructions that
tell the microprocessor how to solve a particular prob-
lem.

A bus is simply a set of parallel lines which inter-
connect electrical elements. Three buses used by the
microcomputer are the address, data, and control buses.
A microprocessor develops the address and control bus
signals used by the other system elements. The data bus
is bidirectional and permits the microprocessor to ex-
change data with the other elements. These lines allow
data to be transferred between elements of a micro-
computer system in the form of ones and zeros (elec-
trically high or low). The binary system, using two as a
base in contrast to the decimal system which uses ten as a
base, permits calculations and numerical data to flow
through the microprocessor system. To convert from
binary to decimal each digit after the initial one is multi-
plied by the base two.

A microcomputer may be viewed as consisting of four
elements, connected by three buses (see Fig. 1).

The microprocessor transforms data present at its
inputs and controls which element the data is transferred
to in accordance with the software the microprocessor is
executing. The input section accepts data for processing.
The output section presents processed data for use. In
many instances, the input and output are, in fact, the
same device. Data may be transferred to and from the
input/output devices in either parallel or serial form.
Serial data transmission is typically slower but requires
less cable than parallel data transmission. The storage
element saves values for future use. This memory can
consist of Random Access Memories (RAM), Read Only
Memories (ROM), magnetic tape, floppy disc or other
digital storage devices. The RAM permits the micro-
processor to read or write for it by placing the address on
the address bus, then manipulating the data on the data
bus. The ROM allows the microprocessor to read from
the storage area, it cannot write (or change the data),
hence the name Read Only Memory. This permits pro-
gramming material to be entered once and thereafter it
may be referred to by the microprocessor. It is non-vo-
latile, it will not be lost when the system is powered
down. This programming when entered into a ROM or a
PROM (Programmable Read Only Memory) is called
firmware.

The word size of the microprocessor is usually defined
as the width of the data bus. In future articles, we will
discuss the two most popular 8 bit microprocessors, the
6800 and 8080. BM/E
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Maximum Color Performance
In Harris TV Transmitters with TSB.

Because The Best is Getting
Even Better!

Now --Maximum color
performance...fewer
adjustments...in the new line
of Harris IF (Intermediate
Frequency) Modulated TV
transmitters, featuring the MCP
solid-state visual exciter with
TSB (Transversal SideBand)
filter.

The latest state-of-the-art
design techniques in the new
visual exciter/modulator

i r

include the TSB filter, which
requires no group delay
correction or tuning
adjustments...ever! Only 11/2
square inches in size, the filter
is mounted on a PC board in
the visual exciter. Harris
transmitters are also ready for
ATS.

For all this, plus great
stability, reliability, and the
truest color quality, check out

1-PN 484-0243-000

Harris' new TSB filter...actual size

A

44,

POI

Conventional VSB filter... over 280 cu. ft.

the new line of Harris TV
transmitters.

For complete information
write: Harris Corporation,
Broadcast Products Division,
Quincy, Illinois 62301.

HARRIS
COMMUNICATIONS AND
INFORMATION HANDLING
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"Systems Of Black Boxes":
Integrating Digital Devices In A
Production Environment
By William R. Dolson

The author explains some fundamentals to help broadcasters plan a
"future oriented- system. Many of the components are on hand now.
The heart of the system is the microprocessor.

AS THIS YEAR'S NAB DEMONSTRATED, digital "black
boxes" will become increasingly dominant in broadcast
facilities. It is already common to encounter several such
digital subsystems within a medium scale operation.
While it is still debatable as to whether we shall ever see
an all -digital facility, it seems reasonable to conjecture
on the next evolutionary development of digital tech-
niques in broadcasting. If we are now at the "black box"
stage, the next step in the industry -wide odyssey might
well be described as "Systems of Black Boxes."

The point at which isolated digital devices become a
"system" is the point at which those components can
intercommunicate, exchanging control information with
other and external digital systems such as computer edit-
ing, station automation, titling/graphics, or data proc-
essing systems. This system stage differs from the black
box stage in that the primary concern is not manipulating
video or audio information in digital form. The major
concern in the system stage is manipulating the digital
control information which is required to effectively
utilize digital devices.

The impetus for creating systems already exists. A
systems approach to integrating digital black boxes
within a production environment can offer a number of
cost-effective advantages:

Improved Control. Automation systems may not
only control programming sequences and signal routing
but may also monitor and correct signal quality.

Reduced Errors. Signal processing or effects se-
quences may be established and previewed at non -critical
times and then repeated reliably on -air.

Increased Flexibility and Creative Potential. Edit-
ing or titling/graphics systems may dynamically "slave"
other digital subsystems such as frame stores or signal
processors, allowing the "master" system to expand its
repertoire of effects dramatically.

Improved Flow of Information. Data on equipment

Mr. Dotson is president of Retina Inc., a New York
based television production and digital systems con-
sulting firm.

availability and utilization may be collected and for-
warded to billing, traffic, or management information
systems. Edit decision lists or production sequence in-
formation may be maintained on central data processing
facilities along with traditional accounting information.

A set of digital video devices becomes a system when
the information employed to use them may be trans-
mitted between them. This information may be new or it
may be information which has always existed, perhaps in
some haphazard form; handwritten notes, typewritten
procedures, or a few neurons in someone's head. A
systems approach unifies and organizes this information
in a coherent manner, allowing more effective and re-
sponsive operations.

Until the advent of digital devices in broadcasting,
implementing a systems approach to production facilities
remained impractical. Broadcast facilities were exclu-
sively analog, and the extensive analog-to -digital and
D/A conversion required would have been prohibitively
expensive. With digital black boxes appearing the situa-
tion has altered. These devices inherently speak the dig-
ital language of information processing, and the advan-
tages of an information systems approach may begin to
be manifested. The development of these systems will be
gradual, paralleling the penetration of digital devices.

In the remainder of this article we'll explore different
strategies which might be employed to create such
systems of black boxes and we will illustrate the long-
term benefits resulting from the application of this type
of approach.

A simple "System of Black Boxes"
"Systems of Black Boxes- are certainly not

commonplace, but digital black boxes are becoming
more so. A typical station or production facility may
already be developing the groundwork of an eventual
systems approach, perhaps without realizing it. Suppose
a single "black box," such as a digital frame store is to
be connected to an external control system, such as a
computer editing system. Such a configuration would
allow the editing system to make use of the frame store's
capability for freeze frames, zooms, or "hall or mirrors"
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When you're shooting ENG, two things are
certain: You never know where news will
happen next. And you never know what will
happen when you get there.

For the first, you need lenses with proven
performance. The kind of versatility to handle
most any kind of shooting situation. Plus the
ruggedness and reliability to withstand daily
use. And abuse.

For the second, you need lenses backed
by service. To keep your lenses in top cond.tion.
And solve the problems no one can foresee, but

everyone faces.
At Canon, we offer the widest selectors of

ENG lenses in the business. Premium lenses,
engineered by the same people responsib'e for

our Academy Award in lens design.
Built by the people who helped make our

Scoopic camera the network newsman's
favorite silent '1 6'. And backed by a dedicated

group of servicepeople, in key cities, nationwide.
When you're shooting ENG, you need

more than lenses that work when the going's
easy. You need lenses you can depend on.
To reliably handle everything you'd reasonably
expect to find on location. Backed by loaner
lenses and quick -turnaround service when the
unexpected shatters your peace of mind.

You need Canon.
For more information about Canon ENG

lenses, please contact Jack Keyes or Ken
Morishima in New York; Matt Miyazaki in
Chicago; or Harry Hirai in Costa Mesa.

Canon U.SA Inc. Head Office:
10 Nevada Drive. Lake Success, N CAlanon
11040 (516) 488-6700.
140 Industrial Drive, Elmhurst, Ill. 60126 (312) 833-3070
123 Paulanno Avenue East. Costa Mesa, Ca. 92626 (714) 979-6000.
Canon Optics & Business Machines, Canada, Ltd.,
3245 American Drive, Mississauga, Ontario L4V 1 B8. Canada
Canon Amsterdam N.V., Industrial Products Division:
De Boelelaan 8. Amsterdam, Netherlands
Corporate Sponsor American Society of Television Cameramen.

SOMETIMES,1HE NEWS CAN HAVE
TOO MUCH IMPACT.

Ada
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"Systems Of Black Boxes"

effects, presumably in both on-line and off-line editing
modes. With the right VTR's and some modification of
the editing system software, this configuration could
even do variable speed forward and reverse action, using
the technique shown by the Bosch Fernseh digital frame
store for BCN machines. We assume the editing
system's software has been modified to allow these new
functions. What remains is to devise some method for
allowing the editing system to transmit digital control
signals to the frame store. Fig. I presents one such inter-
facing solution.

Random logic interfacing

The interface presented by the digital frame store is
typically a number of logic level lines conveying control
signals to the store and perhaps returning status and/or
digital video data. No standard has been established for
these combined control and data lines, and it is dubious if
such a standard is practical. The digital interface present-
ed by manufacturers differs markedly for devices in the
same class, and as new capabilities and features are of-
fered, interfaces are bound to continue to differ.

The interface presented by the computer editing
system is typically a general purpose parallel digital
interface, consisting of logic level signals which may be
modified or read by the computer. What is required is a
means to map the interface presented by the computer to
the interface required by the frame store. The simplest
solution is known as a random logic interface. This is a
special purpose digital interface, which is built to per-
form exactly this one function of converting the set of
control signals provided by one device to that required by
another device. A random logic interface may consist

DIGITAL
FRAME
STORE

406/C
LEVELS

RANDOM
LOGIC

LOG/C
LEVELS

COMPUTER
ED/77NG

VSrEm

Fig. 1. Random logic interface
between digital frame store and
editing system.

simply of level inverters, pulse shapers, or some local
buffering of signals.

A random logic interface is often the simplest solution
for a particular configuration, however, since it is de-
signed for a single purpose, it suffers from inflexibility,
lack of expandability and lack of generality. Should the
frame store vendor offer an "add-on" next year which
allows colorizing, or digital keying, the random logic
interface may well require a re -design.

Microprocessor interfacing
The inflexibility of many random logic interfaces has

often prompted systems designers to employ a micro-
processor as the interface between devices such as our
frame store and editing system. Single board, even single
chip microprocessors are available which are more than
adequate to perform the interfacing required in our con-
figuration. Microprocessor interfaces have the advantage
that most of the interface is implemented in software or
microprocessor programming, which is considered sim-
pler and less expensive to design and modify than
random logic.

Microprocessors are usually designed with modular
collections of very general-purpose interface lines. In the
case of our editing systems and frame store, both would
be directly interfaced to the microprocessor.* The
microprocessor would then perform any re-formating of
control data which would be required by the frame store.

The microprocessor interface may or may not be supe-
rior to random logic in terms of simplicity or im-
plementation cost. It is clearly superior in terms of flex-
ibility and generality. Unfortunately, even this interface
solution can suffer drawbacks if the number of devices

'By directly we imply without additional digital devices, not necessarily
direct connection. We would hope, in fact, that some form of isolation be
used on signal lines between separate devices.
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Fig. 2. Substitution of a
microprocessor for random logic
overcomes inflexibility.

Fig. 3. The distributed
microprocessor system. Data is
exchanged by protocal.
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involved in the system configuration grows.

Distributed microprocessor interfacing
Fig. 3 represents a third variation on our simple

system interface. This variation is termed a distributed

microprocessor interface. In this case two micro-
processors are employed, one at each device in the
system. The microprocessors are interconnected by a
common data communications line. This line may be
serial or parallel, asynchronous or synchronous. It may

be a standard data communications line, such as RS232,

or it may be a hybrid wideband communication tech-
nique developed for use in the broadcast industry. Such a
hybrid technique might employ a video -like signal,

transmitted via coax, which contains lines of digital in-
formation instead of picture information. In any case,
data is exchanged over this line by means of a well
defined pattern or protocol. A protocol is a software con-
struct which specifies a format for data exchange. Ex-
amples of protocols are IBM's BISYNC and SDLC, and

DEC's DDCMP.
By now at least some readers must be marveling at our

extravagance. We've managed to introduce two micro-

processors, an additional interface, and a protocol
where, as Fig. I demonstrates, none were necessary.
Bear with us. There is a method to this madness as we
shall see, and it concerns the complexity of our system
should it grow to contain more than two devices.

While seemingly extravagant, there are some im-

mediate advantages to our elaborate configuration of Fig.

3. Should our editing system be some distance from our
frame store, our digital data could be transmitted over
Telco lines by simply interposing modems between the
microprocessors. Also should we add a new feature to

our frame store, the microprocessor attached to the edit-
ing system need never be aware of it. This configuration
has functionally isolated our device dependent software.
The software required to handle the data communications
line is identical in both microprocessors, so we really
haven't doubled our softwate job.

Now we have three distinct ways in which our digital
"black boxes" can exchange information. Which is
best? As always, that depends, and what it depends upon
is the shape or topology of our system.

Networks of "Black Boxes"
Our frame store/editing system interfaceexample is

intentionally simple in order to illustrate basic interfacing
possibilities. This is the level of black box interfacing
currently faced by stations and production facilities.
However, as digital black boxes and computer control
'systems proliferate, this simple system will inevitably
grow more complex. As a further example what would
happen in the future if we decide to up -grade our produc-
tion capability by adding a titling/graphics generator
which may be slaved by the editing system? We may also

want the titling/graphics generator to be able to slave the
frame store for especially complex title sequences. Also,
every two years or so we may want the titling system to
be slaved by our business computer which is running a
FORTRAN program to process election returns. Finally,
we may want our editing system to be able to use the
disk -based file management system on our business
computer so we can store edit decision lists on disk, and
avoid unreliable paper -tape. What now? Based on these
expansion possibilities what is the best way to interface

our frame store to our editing system?
Once we begin to think about a system involving many

elements, we have left the realm of interfacing, and are
venturing into what data communications people call a
"network," not to be confused by what broadcast people

mean by a network. A data communications network
consists of multiple digital devices communicating, with
each other through one or more common protocols. A
datacom network might be very close to what broadcast
people mean by "Systems of Black Boxes." As we shall

see, the method by which those "Black Boxes" commu-
nicate should be determined by the topology of the net-

work.

Network topology
The term topology is used to refer to the inter-

connection pattern within a network. To demonstrate
why topology is so important, assume we have N black
boxes in a network and we want each black box to be
able to be connected to any other black box. Each black
box must be equipped with N interfaces, each possibly
different. In addition, interconnecting black boxes re-
quires (N2 -N)/2 interconnections.

Adding an additional black box requires N additional
interconnections. Clearly, as N grows, the number of
interconnections becomes astronomical. A direct con-
nection network topology is dictated if random logic
interfaces are employed as in Fig. 1. For small N's direct
connection is acceptable, however, for numbers much
greater than 3 or 4, system designers invariably resort to
schemes other than direct connection. The telephone
companies realized these sobering facts quite early in the

game and adopted the strategy shown in Fig. 4. This is
known as a star network.

 DIG/1AL DEVICE L06/C
LEVEL iNTERFAICE

AieRnokocEssok
Fig. 4. The star network cuts total number of
interconnections.

Star networks
If we go back to our digital video black boxes and

pretend each dot or "node" in our star network is a black
box, the central node in our star might be the micro-

processor of Fig. 2. Except now the microprocessor is
talking to several black boxes and has probably turned
into a mini -computer. This central processor mini or
micro, controls routing of control information between
devices. This topology works well, up to a point. Even-
tually, as we add more nodes to the network (more black
boxes to the system) we begin to saturate the I/O capa-
bilities of the central processor. There is a way out of this

limitation, and it is illustrated in Fig. 5.
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"Systems Of Black Boxes"

Fig. 5. Hierarchal network is used
when a great many nodes are
required.

Fig. 6. Distributed networks are the
most flexible form of
interconnection.

0/61TAL DEV/C55'

111 IWCR(1PROCESSO/Z

Hierarchal networks
The Hierarchal network is an alternative to star net-

works when a great many nodes are required. No single
processor is overloaded by an excessive number of
devices. Each outer processor in the system now com-
municates with one or more black boxes as well as a
central processor. The central processor only communi-
cates with other processors. This central processor now
performs the function of relaying packets of digital in-
formation between outer processors. This processor is
considered a "message switch" and performs a "store
and forward" function. If we compare any of the outer
processors in Fig. 5 with the interface scheme of Fig. 3,
we discover a great deal in common. Each of these proc-
essors are interfaced directly to black boxes, and in-
directly to another processor via a data communications
line. We now can see that if our network can conceivably
become complex enough to require a hierarchal topology
we had best begin with a distributed microprocessor
interface scheme. Unfortunately, both Hierarchal and
Star Nets suffer from a common failing. The reliability
of the entire network is dependent upon the reliability of
the central processor. It is possible to employ a backup
processor for the central node, should a failure occur, but
these two topologies are not very fault tolerant. The
demands of a broadcast environment may preclude the
use of either of these topologies for organizing systems
of black boxes.

Distributed networks
Fig. 6 illustrates what is known as a distributed net-

work. Distributed networks are the most flexible form of
interconnection. Processors are linked where feasible but
no restrictions are placed on interconnection. This topol-
ogy is considered optimal in terms of both inter-

- LEVEL /NTERFACE

OATH CONIMI/NeAT/ONS
LINK

connection complexity as well as reliability. A correctly
structured distributed network can still function if one or
more of its nodes are inoperative. The distributed net-
work's fault tolerance is not without its cost. The
software required at each node is more complex. Packets
of digital data are passed from processor to processor
until they arrive at their correct destination. Each proc-
essor must therefore possess information about the struc-
ture and moment -to -moment status of the entire network.
This is known as "packet -switching" and along with the
implied store and forward capability, places additional
demand on processor through -put. While distributed,
packet switched networks are only a recent development.
Virtually all new data communications systems in the
military sphere are employing this technology, primarily
for reasons of reliability.

Black boxes, systems and the future
So what does all this mean to the broadcast industry

now? Perhaps a surprising amount. Vendors are already
beginning to offer systems solutions based on random
logic and/or microprocessor interfacing between black
boxes. The GVG/NEC frame store is a prominent ex-
ample. Station automation packages are beginning to
make use of distributed microprocessor systems. The
CMX-340 series editing systems can be thought of as a
form of hierarchal network. Perhaps most importantly,
several mini -computer vendors which supply manu-
facturers in the broadcast industry have announced mod-
ular distributed network packages.

To the broadcaster contemplating a "System of Black
Boxes," even as simple as our first example, the watch-
words might well be "design for flexibility." The inter-
connection and systems integration of digital devices
may well be the next big influx of digital technology in
our industry. BM/E

44
JUNE, 1977-BM/E



A SIMPLE, LOW-COST
SYNCHRONIZER IS DEVELOPED.
AND MICRO CONSULTANTS IS THERE WITH THE QUANTEL DFS 1500.

Now, for the first time you can have a digital fieldstore synchronizer and
a time base corrector at about the cost of a quality TBC alone.

Our new DFS 1500 makes use of the advanced technology of our famous
DFS 3000. But unlike the DFS 3000, which has capability for a range of
digital effects, the 1500 is designed to satisfy the basic synchronization
and TBC requirements of networks and independents.

Like all our synchronizers, the DFS 1500 can interface with any switcher.
It's just 7 inches high, weighs a portable 50 pounds, and dissipates only
250VA. Using latest 16K RAM technology, it stores a full TV field and has
extra storage to handle VITS and VIRS and to meet FCC regulations on
blanking widths.
The DFS 1500 can help you make your own great moments in digital
video history. Call your local Micro Consultants representative. Or get in
touch with us directly at P.O. Box 10057, Palo Alto, California 94303,
415/321-0832.

rThe digital video people
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The men who make
CETEC Jampro's new

CP-TV antenna
are really worth listening to.

Dr. Ray DuHamel invented the Jam -

pro CP-TV antenna. Jim Olver makes it. They're
a broadcaster's combo. 0 What they've come up with

is the first patented omni-directional circular polarized TV broad-
cast antenna. 0 The result? Our CP-TV lets you double your radiated

power by adding vertical polarization. Millions of viewers with inferior an-
tennas are going to love your stronger signal - plus tie minimal ghosting. 0

Briefly-our features: Design flexibility? The number of spiral arms and pitch
angles are chosen to give circularity of ± 0.5 dB and axial ratios less than 2.0 dB.

For example, channels 2-6 have 6 arms . . . channels 7-13 have 9 arms, and so on. El
Pitch angle is varied along the height of the spiral to provide elevation patterns. El Ourtraveling wave type antenna assures broadband operation wits low, low VSWR. El There's alot more we could say. But why not contact CETEC Jampro President Peter Onnigian for moreinfo., at 916/383-1177. El Wouldn't you as a 'professional broadcaster', prefer to talk to a 'broad-cast professional'? ... about the good

group of products from Sparta, Cetec Broadcast Group
The Broadcast Divisions of Cetec CorporationSchafer and Jampro?  We're
75 Castilian Drive Goleta, California 93017ready to listen to you.

Telephone: (805) 968-1561

Jim Olver
V.P. Production

KLOC-TV, CH 19, Modesto, California
FCC Tested, May 1975

Dr. Ray DuHamel
Consultant to CETEC Jampro
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Push -Button Music: How Digital

Techniques Will Transform

Synthesizers By Ellis D Cooper

The electronic music synthesizer, already attractive to enterprising
broadcasters, will become more flexible, easier to use, wider in
musical range than anything we can imagine now, as digital
techniques are applied to it. Here are the predictions of an expert in
synthesizer design: the instruments he foresees will eventually give
broadcasters fantastically resourceful programming sources.

CONVENTIONAL MODULAR. VOLTAGE -CONTROL syn-
thesizers for electronic music (Arp, Buchla, EA, Moog,
etc.) are intrinsically analog rather than digital tools.
Application of digital techniques, until recently, has

been to synthesizer peripherals such as sequencers
(Oberheim) or audio delay -lines (Eventide Clockworks).
The new digital technique involving software, that is, the
"microprocessor -based, bus -oriented modular ap-
proach," is fast encroaching on the very concept of syn-
thesizer for electronic music.

The synthesizer is a processor, or interface, between a
controller system (keyboards, knobs, switches, etc.) and

a sound system (audio amplifier, speakers, etc.). Volt-
ages from the controller system control sound -related
parameters such as frequency, amplitude, duty -cycle,
randomness, sampling -rate, time -envelope, spectral -en-
velope, etc. The new digital technique involving
software is forcing everyone to think very hard. How
shall the technique be used to increase the musical power
of synthesizers and at the same time bring down their
cost? There is a grand flurry of guesses, estimates, plans,

and constructions.
Established manufacturers are reluctant to tell us too

much about their marketing research and plans, much
less about their estimates and constructions. On the other
hand, individual musicians and amateurs do overflow at
times, with this type of information. Thus, it cannot
come as a surprise that many of the examples mentioned
below-of digital techniques in synthesizers for electron-
ic music-are simply the forefront of an impending av-
alanche of computerist and synthesist inventions, plans,
and new businesses.

For example, one new product combines a very simple
digital technique with a pair of fixed -sound generators to
provide the function of calibrated, accent -programmable
metronome. With an optional fingertip-actuated con-
troller, this device, the Accenter (C -K Algo Rhythm), is

Dr. Cooper is president of C -K Algo Rhythm, synthe-
sizer design consultants, and is an assistant professor of
mathematics at City University of NY.

a new kind of rhythm instrument. This is one step
beyond the digital technique involving "rhythm -genera-
tor chips" used in accessories to many electronic organs
for providing rhythmic accompaniment (waltz, rock,
rhumba, etc.). Although electronic organs are not, tech-
nically speaking, modular voltage -control synthesizers,
they certainly deserve to be included in any discussion of
digital techniques for electronic music. After all, the
whole sound -generation system using a "top -octave
generator chip" plus "divider -chains" (ITT) is digital.
There are other non -microcomputer digital applications
to electronic music, including the digital keyboard
(Electronotes Newsletter), the multi -track digital tape
recorder, the programmable counter with divider for
tape -editing, and the sequencer -to -tape interface module
(Jay Lee and EA).

Coming closer to computers and synthesizers, the

modular sequencer system (EA) uses computer-like dig-
ital techniques interfaced via digital -to -analog converters
to a conventional synthesizer. The only thing that keeps
the modular sequencer from falling into the stored -pro-

gram digital computer category is the absence of stored -
program ability. But there are many constructions in-
volving micro -and minicomputers interfaced to conven-
tional synthesizers (Buchla). These are generally called
hybrid synthesizers. The outstanding question is, what
shall the software do? Abstractly, the capability of soft-
ware is logical processing of memory contents. What the
numerical contents of memory are, what these numbers
mean in musical terms, and what shall be the logic
underlying the processing, are all questions to be an-
swered by software specifications.

For example, memory has been used to hold a record
of a performance on the keyboard -controller of a syn-
thesizer. Later, during "playback," the control-voltages
and their time -values are recalled from memory and con-
verted to sound by the synthesizer part of the hybrid.

This allows editing, hence composing, of music.
Memory has also been used to hold the switch-and
knob -setting information required to define a

continued on page 48
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Push -Button Music

"patch"-a particular sound-quality-for a synthesizer.
Thus, the problem of how to switch quickly from one
patch to another, during live performance, is solved.

A more difficult problem with conventional syn-
thesizers, lack of chord -playing ability, or "mono-
phonicity," is just coming under attack by digital tech-
niques. (Ett, Moog, Oberheim). So far, only partially
polyphonic solutions are offered, e.g., at most 4 or 8 or
maybe 16 notes may be played at one time-and they
must be played according to certain artificial rules, at
that. True polyphonicity, such as that of a piano or an
organ, is not commonly available in conventional syn-
thesizers, even when they are augmented by computers.

A tradeoff is available, however. It is possible to trade
the great sound generating scope of conventional syn-
thesizers for true polyphonicity by interfacing a micro-
computer to an electronic organ (C -K Alto Rhythm).

As mentioned above, electronic organs are not modu-
lar, voltage -control synthesizers, but they certainly do
provide a considerable variety of sounds, what with their
rows of adjustable stops, and special vibrato, chorus,
wah-wah, tremolo effects, etc. The question pops up
again, what shall software do? To answer this, digress
momentarily to distinguish two main creative activities
of the electronic musician. On one hand, the musician
designs sounds or families of sounds, operating in the
audio frequency range (pitched timbres and filtered
noise). This is what a synthesizer is good for. On the
other hand, the musician arranges sounds and families of

sounds in musical compositions and performances, oper-
ating in the sub -audio frequency range (rhythms and
melodies). The digital/analog hybrid composed of a
microcomputer and organ readily permits composition
and editing of entire rhythmic -melodic phrases whose
combinations, repetitions, and alterations are controlled
directly from the organ keyboard. This puts new mean-
ings into old keyboards, hence gives rise to brand new
musical possibilities.

An increasingly important force acting on the future of
digital techniques for synthesizers in electronic music is
the mad hunger of microcomputer manufacturers, maga-
zines and users for new applications of hardware and
software. Here you have tens of thousands of computer-
ists with powerful microcomputers wondering what to do
next. Since there are basically only two types of com-
puter output devices-audio and video-it is natural for
many computerists to turn to electronic music ap-
plications.

For example, one manufacturer already offers "poly-
phonic synthesizer boards" (Stillman Research Systems)
which can be plugged into a standard microcomputer
system, converting it into a musical sound generator.
The reciprocal relationship between the microcomputer
world and the electronic music world will have a pro-
found impact on both market areas. Similarly, the recent
entry of microcomputers into the video-game market
(Fairchild) will also have side effects for electronic
music. That is, video -games require new, exciting
sounds (Atari) to attract customers. This means that
semiconductor manufacturers will be offering "sounds -
on -a -chip" in a variety of sound families. Undoubtedly,

Shown equipped with optional DIN -HUB p



someone will incorporate such digital. integrated -circuit
memories into a new type of electronic music syn-
thesizer.

There are plenty of other possibilities for new elec-
tronic music synthesizers based on digital-and speci-
fically on microcomputer-techniques. For example, the
new analog technique of voltage-control waveshaping
(Bernstein and Cooper) lends itself to microcomputer
interfacing, making possible yet another family of elec-
tronic music sounds. Then again, someone will probably
interface a microcomputer to control the tap -weights of a
tapped, audio delay line, creating a wide range electronic
music filtering system. Application of a whole battery of
computer -oriented speech analysis/synthesis techniques
to electronic music is not far off. Indeed, at least one
company (Lexicon) offers a digital rate -changer for
speech which has musical potential, and another com-
pany (Eventide Clockworks) is marketing a digital fre-
quency scaler which preserves harmonic relationships.
These digital time and frequency domain processors will

surely function in future synthesizers.
The purpose of a synthesizer system, including the

controller, processor, and audio sub -systems, is to give

to the musician flexible control over the fine structure of
musical listening experiences. The musical power of the
system is proportional to the degree of flexibility of con-
trol and to the scope of possible musical sounds. In the
near future, as a result of higher computer speeds
coupled to larger memories at lower costs, we may
expect a far greater and more versatile application of
digital techniques in synthesizers.

New digital controller systems, e.g. digital guitar and

percussion controllers, will come into use. There will be

microcomputer simulations of modular, voltage -control
synthesizers. eliminating certain problems intrinsic to
the analog way of doing things, e.g. signal-to-noise
ratio, long-term stability, and calibration problems, etc.
There will be programmable spectral transformers which
will "bend" notes much in the way the human voice
bends them. Digital simulation of two or more colliding,
vibrating bodies of programmable constituency will take
care of the difficult percussive -sound synthesis problem.

It is possible that soon we shall be hearing musical
sounds generated by a distributed processor synthesizer.
This will have several microprocessors devoted simul-
taneously to different system tasks. For example, one
microprocessor will handle a video -graphics controller,
signalled by one or more light -wands in the musician's
hands. This controller will have pattern recognition ca-

pabilities.
Another microprocessor in the system will be an ex-

tremely high-speed "number-cruncher," generating

complex spectral evolutions in real-time, i.e. life -like
sounds. Yet another microprocessor will take care of the
bookkeeping details associated with composing and edit-
ing rhythms and melodies. We will eventually see the

emergence of "musical robots." In other words, the
development of artificial musical intelligence (software)
with sufficient musical IQ to distinguish and separately
analyze, process, and respond to musical lines produced
by the members of a group of performers-robots or
otherwise.

Somehow, this orgy of prediction has to end. so let me
get back to my workshop. BM/E
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MCI's
rofile

recorder
The JH-110A-14-4-VP by any other name would
be rr Jch easier to remember. B-17 you won': for-
get the newfound ease of editing made possible
by :s gas -spring tilting mechanism, which
allows a variety of work modes.
MCI.s newest member of the JH-110 recorder
series also can handle 14 -inch -eels.
A taoe counte- displaying minutes and seconds
in real time can be combinec with the ,H-36
"Return to Zero" (CUE -UP) function.
For precise electroiic editing there are new bias
and erase timing generators eiiminating clicks,
gaps and overlaps, for all Three speeds.
The variable -profile recorder is capable of handling
mono and stereo configurations on quarter -inch
tape as well as four channels on half -inch tape

PROFESSIONAL
RECORDING EQUIPMENT

400-7 N.E. 6th Avenue
Fort Lauderdale, Florida 33334/U.S.A.
(30t.') 566-2853/Telex 51-4362 MCI FT L
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The Future Of Wide Window TBCs
By Bill Miller

The future uses of TBCs by broadcasters will expand. The form that
this expansion takes will largely depend on many cost saving
technological changes and new ways of employing time base
correctors.

SINCE NAB '73. when CVS introduced the first "wide
window" digital TBC, at least a dozen companies have
entered the TBC market (some only briefly). TBCs have
become a 10 to 20 million dollar a year industry; a new
television capability-ENG-has emerged; and many
quad recorders now include digital TBCs.

Today, wide window digital TBCs come in an almost
overwhelming array of sizes, shapes and technologies.
Present day digital units are as small as 31/2 inches high
with window sizes of up to 32 lines or more. They range
upward in both physical size and in memory capacity.
Devices are available in 6 bit, 7 bit, 8 bit, and 9 bit

Bill Miller is project manager at Consolidated Video
Systems, Inc., Sunnyvale, Calif.
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configurations with sampling rates of 3x and 4x sub -
carrier. Prices range from under $6,000 to over $50,000.

As digital technology has advanced, the versatility of
these devices has also improved. Early units would only
work with direct color, capstan servo VTRs. Many
present day TBCs, however, function with all types-in-
cluding line lock, heterodyne and segmented scan
recorders.

In addition, new applications are being found to give
further impetus to market growth. For example, frame
and field synchronizers have added special effects capa-
bilities such as freeze, picture positioning, and com-
pression to their synchronization role. In another de-
velopment, one of the newest TBCs includes NTSC to
PAL -M (525/60 PAL) standards conversion along with

continued on page 52
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One possible new approach for the next application of TBCs might be a "TBC front end" forportable VTRs. It might look like above.
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the edit controller has arrived.
Now yourAVR2 does everything.

First it was economy and modu-
larity. Ampex designed the AVR-2
for people with quad taste and a
tight budget.

Then it was uncompromised
quality. The optional Super
High Band Pilot feature of last
year is switch -selectable (with
HB color) this year.

Now it's new editing flexibility.
Ampex compressed some of

the most technically advanced edit-
ing features ever developed into a
package small enough for the
AVR-2. You can buy a new AVR-2
with the EC -2 Edit Controller
factory installed, or you can add
it to any AVR-2 ever delivered.

EC -2 is a sophisticated product.
Microprocessor circuitry gives
EC -2 control over as many as 7 other

EC -2 equipped VTRs in any com-
bination of playback or record. Call
up the Slave/ Record mode, and
you can accomplish routines that
include multiple masters or real
time duplicating on seven separate
machines. Another exclusive fea-
ture lets you work with either time
code or tape timer information.
With EC -2, you can also control an
A -B -C machine edit sequence with
a unique staggered start capability.
That saves a lot of editing time.

Best of all, EC -2 is easy to use.
Single -level functional controls
are clearly marked, and the entire
working situation is always dis-
played on a two-line monitor read-
out. One line shows the current
tape status, and the other line
displays any stored information

plus keyboard input. Verification,
timing, everything you need in
alphanumerics.

With EC -2 installed, you're
positioned for yet another AVR-2
growth spurt. Now you can inter-
face with an Ampex EDM-1 editing
system, the ultimate in state-of-
the-art, "sit-down editing.

EC -2. It adds an edit controller
to your machine and adds a lot
more capability to yourstudio. Now
your AVR-2 does everything.

AMPEX
Ampex Corporation
401 Broadway
Redwood City, California 94063
415/367-2011
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Wide Window TBC's

Dramatic size reduction of TBCs is demonstrated by the
difference between CVS' first TBC, vintage '73, and its Model520, vintage '76.

PAL -M time base correction. Furthermore, some TBCs
now come with noise processing and image en-
hancement.

What's next ...
With all this development, the real question is

"What's next for wide window time base correctors?"
The following discussion is an attempt to answer this by
looking at the future implications of technology and

market trends.
First of all, any look at the future of digital TBCs can't

ignore the recent comeback efforts of analog TBC
makers. Once considered almost obsolete for "stand-
alone" use, analog units may have a new lease on life
thanks to the development of charge storage technology
(such as CCDs). This technology offers memory size and
cost comparable to that of digital chips without the need
for analog to digital (A/D) conversion. At the same time,
the cost of A/D units has dropped dramatically (one man-
ufacturer recently advertised compact modules for $1,150
each versus their rack mount $8,750 unit of 8 years ago).
Whether CCD units will be able to meet the performance
and cost challenge of established digital equipment
remains to be seen. At least two manufacturers feel it
will, and are offering charge storage TBCs for sale.

Meanwhile, further reductions in size, weight, and
power consumption all seem likely for the digital units.
Improvements in memory technology will be the princi-
pal contributor, since memory storage capacity per IC
chip is going up at a rapid rate. Earlier TBCs, for ex-
ample, used one and two kilobit memories. Now, how-
ever, sixteen kilobit random access memory (16K RAM)
chips are commercially available, with promises of 32K,
64K and upward RAM memories being talked about by
many IC suppliers. While the cost per bit of these new
chips is presently the same as lower performing units,
savings can be effected in board size, equipment size,
and power consumption. Also, digital CCD memories,
with lower power consumption per bit than RAM
memories, may provide a competitive edge for future
digital TBCs, if not for analog.



Another emerging memory technology, magnetic
bubbles, may or may not be useful in TBCs. Their main
drawback is their slower speed. However, their large
memory potential might make them useful as "buffers"
or plug-in pre -programmable memories for special
effects, still storage, or other applications.

The incredible shrinking TBC
Along with new developments in memories, A/Ds are

coming down in cost and size. As a result, it may soon be

possible to see complete A/D converters for TV housed
on a single IC. Similar advances in output processors,
D/A units, etc. are also foreseeable, and a "TBC on a
chip" appears as a remote, but real, possibility.

More specifically, size and weight reductions in cir-
cuitry will likely lead to at least two changes in future
TBCs. One is a shrinking of package size. In fact, some
observers have theorized that "stand-alone" TBCs can
be developed in 13A inch (or smaller) rack mount pack-
ages. The second potential change is the packaging of the
TBC within small, helical VTRs. At least one major
manufacturer is currently studying this idea. By com-
bining common VTR and TBC power supplies, proc-
essing circuits, etc. it is possible that significant cost and
size savings-perhaps 50 percent-over "stand-alone"
devices could be realized.

On the other hand, some manufacturers may opt for
"specialized" TBCs; units dedicated to a specific kind or
type of VTR. One manufacturer of segmented VTRs has
already gone this way with some products. In addition, it
seems likely that customers involved principally in ENG
will soon have an array of vertical lock, heterodyne -only

TBCs to choose from. By deleting functions such as
direct color and segmented scan capabilities, significant
cost savings once again on the order of 50% may be
realized.

The 'ultimate' TBC?
Still other TBC manufacturers may decide toupgrade

capabilities while maintaining (or increasing) price and
package size. One may question whether the market is
ready for a TBC with a full frame of memory, dropout
and velocity compensation, automatic chroma correc-
tion, digital noise reduction. enhancement, color bal-
ance, gamma correction, freeze, compression, "zoom,"
rotation and so forth. However, such a device is feasible
given today's technology. (Fig. 2) Microprocessor con-
trol of such a unit would make construction and oper-
ation much simpler than it would appear.

Another possible direction involves TBCs for ap-
plications where on -site technical levels are low. CATV
and secondary school ETV might fall into this category.
To serve this market, one may expect to see digital TBCs
with much lower costs than are common today. Such
units will have no operator controls and only two con-
nections: video in and video out.

TV standards conversion is also a potentially large
growth area for TBCs. While present day TBCs only
convert between like scanning rates, future devices
might be built to go beyond this. As just one example,
such a unit might accept unstable NTSC inputs and con-
vert them into stabilized European PAL or SECAM
signals. The inverse could also be true. Improved circuit

continued on page 55
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Wide Window TBC's
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"The Ultimate TBC," which could look something like the above, could offer full frame of memory,

dropout compensation, velocity compensation, automatic chroma correction, digital noise
reduction, enhancement, color balance, gamma correction, freeze, compression, "zoom" and

rotation-and more.

techniques could bring the cost of such units down from
their present quarter million dollar level to a more af-

fordable figure.

Systems interfacing
Still another consideration is systems interfacing.

Some customers have expressed concern about the dif-
ficulty of changing several cables to use a single TBC
with multiple VTRs. Since video memories and proc-
essing tend to be the more expensive parts of a TBC, one
cost effective solution might be to equip each VTR with
a relatively inexpensive TBC "front end," and switch
digital inputs to a common memory. (Fig. 2) CVS has
taken one step which could be useful in such an ap-
plication. Their new, Model 620 low cost ($20,000)
frame synchronizer can accept digital signals from their
Model 520 TBC (Fig. 3) or the new $5,000 Model 720
"TBC front end." The Model 720 is a rack mounted,
31/2 -inch high A/D converter that also includes time base
measuring circuitry.

Looking farther into the future, perhaps the next gen-
eration of VTRs will have both analog and digital
outputs. This would allow easy interface with TBC
memories and a host of other digital devices. Providing
dual outputs would be fairly easy since many signals
required by a time base corrector are already found
within the VTR. So, it might be a practical and eco-
nomical approach when considered on an overall systems
basis.

Taking such a possibility one step further, one can
envision future television systems consisting of digital
distribution amplifiers (like VDAs or PDAs but in the
digital domain), digital switchers, digital special effects,
digital keyers, digital processing, digital . . .

Problems of digital standardization
As can be seen, it is easy to get "carried away" with

the future for digital TBCs. However, before some of

01/TRIT
PROCESS-
OR

VIM()
Jer

these devices become practical realities, some real work
will have to be done on digital standards. This will allow
different products by different manufacturers to be inter-
connected in the digital domain, and give customers
more latitude and flexibility, both budgetary and techni-
cal.

Areas where differences between manufacturers exist
include number of bits, digital "word" configuration,
and sampling rate. Of these, the difference in quantity of
bits is the easiest to reconcile between products. How-
ever, the other two differences are not so readily re-
solved. The two most common sampling rates in the
industry are 10.7 MHz (3x subcarrier) and 14.3 MHz (4x

subcarrier). Interconnectiong devices with different
sampling rates involves either complex digital
circuitry-with its attendant cost-or digital -to -analog -
to -digital conversion with degradation in signal quality.
Word configuration differences also exist. Some prod-
ucts digitize the entire video signal while others digitize
only the active interval. Some products digitize the entire
composite video signal from tip -of -sync to peak white.
Other devices decode the color signal into its component
Y, I and Q parts prior to digitizing it.

As can be seen, the problem is severe. Recognizing
this fact, the SMPTE has established a committee on
digital standards. Although meetings and discussions
have been held, early agreement on digital standards

seems unlikely.
However, despite the present lack of such "niceties"

as digital standardization "wide window" TBC products
will continue to roll out of factories at an increasing rate.
As long as electromechanical scanning, as found in
VTRs, is used for the storage and retrieval of video data,
the TBC will be a vital and continuing part of the modem
television system. Even when the long-awaited digital
VTR arrives on the scene, the hardware and technology
which will make it a success will owe its "life" to the

TBC of today! BM/E
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An Introduction To Digital Television

Part III: A -to -D And D -to -A Converters
By R.N. Hurst

THE RECENT AVAILABILITY of new low -cost -per -bit LSI
memories has been responsible for the re-awakened
interest in digitizing the video signal. It is now perfectly
feasible to do things that were quite impractical a few
years earlier. To store and manipulate the video signal in
these memories requires that it be converted from its
long -familiar analog form into a stream of digital bits.
This conversion process is carried out by a device known
as an analog -to -digital converter, or A -to -D converter. It
is this device, and its complementary counterpart, the

D -to -A converter, which are the subjects of this third part

of this series.
In February in Part I, we introduced (in that part's Fig.

6) the three basic steps of A -to -D conversion. That
figure, which is reproduced here as Fig. 1, shows that the
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Fig. 1. Complete A -to -D converter showing all stages.
Resulting PCM signal is shown in both numeric and
waveform formats.

signal is first sampled, at a rate three or four times the
color subcarrier frequency, and those sample values are
held, to give time for the values of the samples to be
measured by subsequent circuits of the A -to-D convener.
This measurement results in the actual value of the
sample being forced to assume the nearest one of the 256
allowable values of the (8 -bit) digital system. This forc-
ing -to -a -value is called quantizing, and is the second step
of the A -to -D process.

The quantized signal is then passed into a logic circuit
which converts each given level into a specific binary
code representing that level. For example, if at some
instant the original sampled value lay just below the
173rd allowable level, the output of the quantizer would

Author Hurst is Administrator, Broadcast And Techni-
cal Training, RCA, Camden, N.J.

be right at the 173rd level, and the eight wires from the
encoder would carry, at that instant, a pattern of eight
highs and lows representing the number 173 in binary

code.
Of the three steps in A -to -D conversion-sampling,

quantizing, and encoding-we have already treated sam-
pling in some detail in March, in Part II of this series.
The sampled -and -held signal described in Part II is the
signal which must be quantized.

Fig. 2 shows how a comparator can be used to identify

a given level in a TV signal. A fixed reference voltage
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Fig. 2. Comparator output is low or high.
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Fig. 3. Comparator circuit to identify 256 levels.

equal to the level to be identified is applied to one input
of the comparator, and the TV signal is applied to the
other input. The comparator will then provide a HIGH
output for all signal input levels greater than the refer-
ence voltage, and a LOW output for all signal levels less
than the reference. This circuit can identify one level; to
identify 256 levels, the circuit can be iterated as shown in

Fig. 3.
In this figure, the simple single -voltage divider is ex-

tended to provide 255 reference levels, one for each level

JUNE, 1977-BM/E
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Digital Television Part Ill

to be identified in the quantizing process. In addition, the
single comparator has been replaced with 255 com-
parators-again, one comparator for each level to be
identified. This rather impressive configuration results in
a circuit capable of identifying 256 levels (including
zero, which needs no comparator), but one which, un-
happily, provides its output on 256 wires (including
ground) instead of the eight wires normally found in an
8 -bit binary -encoded system.

The 255 wires from the comparator -string behave like
a "thermometer," with all wires below a certain level
HIGH, and all above that level, LOW. In fact, if 255
light -emitting diodes were tied to these wires, they
would indicate the instantaneous peak level of the video
by lighting all the diodes from zero up to that level. This
type of circuit is currently coming into use as a volume -
level indicator in audio work.
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Fig. 4. Comparator feeding encoder to reduce output wires to
eight.

However, the 256 -wire output is not suitable for use in
a digital system, and must be passed through a logic
system, as shown in Fig. 4, to transcode the 256 wires to
a digitally -acceptable 8 -wire format. This logic system,
shown here simply as a "black box," is a combination of
appropriately -connected AND and OR gates which trans-
late the "thermometer" format to a binary -number
format.

This type of A -to -D converter was widely used in the
early 1970's because it was reasonable to make such a
system operate at the speeds required by digital televi-
sion. It is, however, a "brute force" approach; the
A -to -D converters built with this technique were physi-
cally ten times too large to be practical in modern
systems, and cost ten times more than the amount the
fledgling digital TV industry could reasonably afford. In
essence, this was a consequence of the 28 = 256 com-
parators used to quantize the signal, as well as a result of
the extensive decoding circuitry involved.

A more sophisticated approach to A -to -D conversion
is shown in Fig. 5. This configuration is, in a way, the
opposite of the "brute force" multiple -comparator
system of Figs. 3 and 4. There, an 8 -bit system required
28 - 1 = 255 comparators; here, in Fig. 5, an 8 -bit

Fig. 5. Sophisticated self -decoding A -to -D converter here is
simpler than multiple comparator approach needing only
eight comparators.

system requires only 8 comparators. In addition, the
system is self -decoding; the comparator outputs are not
"thermometers," but are directly the desired binary
code.

c11-2/

NIW
8)

Fig. 6. Waveforms show how multistage comparator works.
See text for explanation. Arrangement is called folding A-to -D
converter.

To understand the working of this multistage circuit,
look at the analysis of a single stage in Fig. 6. One volt
of video (waveform A) is applied to one side of the
comparator, and a half -volt dc reference is applied to the
other side. The comparator output (Waveform B) is
HIGH for all video above one-half volt, and LOW for all
other video levels. The comparator output is then sub-
tracted from the original video, thereby pulling all video
above a half volt down into the zero -to -half -volt
range-effectively collapsing or folding the video into
itself. This folded video is only one-half volt high, so a
gain of 2 restores it to one -volt amplitude, and it is sent
to the next stage, where the above action is repeated.
Because of this folding or collapsing action, this type of
A -to -D converter is often called a folding A-to -D con-
verter.

Since the comparator of the first stage provides a
HIGH output when the input video is in the upper half of
its range, and a LOW for the lower half of the range, the
comparator output is precisely the signal needed for the

MS8 ATX7
14S E3

LO

ca

HI

LO

Fig. 7. Illustration showing self -decoding principle. See text
for explanation.

58
JUNE, 1977-BM/E



most -significant -bit wire from the A -to -D converter. In a

like manner, the next stage's Comparator provides
HIGHs for the upper halves of each half of the range-
see Fig. 7 for clarification of this statement, which is
rather hard to express in prose-and LOWs for the lower
halves of each half of the range, thereby providing the
digital signal needed for the next -most -significant -bit
wire of the eight output wires. Similarly, each com-
parator of each successive stage provides directly the
required binary digital signals for the next output wire

from the A -to -D; the system is therefore said to be self -
decoding.

The folding A -to -D converter looks very attractive at
first inspection, since it appears to provide all the per-
formance of the larger, multiple -comparator systems at
far less cost. However, any attempt to reduce it to physi-
cal circuitry reveals several hard -to -overcome traps.
First, the two signals feeding each subtractor must be
delay -matched with very precise, stable delay lines, or
the accuracy of the A -to -D will suffer. For similar
reasons, the subtractor must be a very -wide -band
device-usually in the 100 -to -200 Mhz region, for best
results-and the gain of 2 following the subtractor must
be precisely a gain of 2, with accuracy and temperature
stability better than ±0.1%, for an 8 -bit system. These
accuracy and stability requirements must be held on
every critical element in every stage of the system. For
these reasons, the 8 -bit folding converter is hard to
realize in hardware.

An approach frequently taken in modern A -to -D con-
verters for television is represented by Fig. 8, which is a
compromise midway between the hard -to -afford multi-
ple -comparator A -to -D and the hard -to -build folding
A -to -D. It uses the best elements of each, and provides
the best features of each, while avoiding the majority of
the difficulties peculiar to the two extreme systems.

In this compromise system, the input signal is fed first
to afour-bit A -to -D converter of the multiple -comparator
type. Since this is only a low -resolution, four -bit con-
verter, only 24 - 1 = 15 comparators are required. The
four output wires from the logic section of this 15 -com-
parator A -to -D bear the four more -significant-bits of the
desired digital signal. These four wires are not only fed
to the box's output terminals, but also are connected
(internally) to a D -to -A converter, (which we shall
discuss in detail below). This converter changes the four
digital bits back to analog video, but the result is a low -
resolution video, in the sense of brightness resolution.
For example, a one -volt ramp input to the video -in ter-
minal results in a one -volt 16 -step staircase at the D -to -A
output, because of the limited brightness resolution of
the four -bit system.

This 16 -step video is subtracted from the original
video, (appropriately delayed), and the subtractor's
output is the error between the input ramp and the low -
resolution video. This error signal, being only one -
sixteenth volt in amplitude, is given a precise gain of
sixteen and fed to another four -bit (15 -comparator)
A -to -D converter. The four wires from this A -to -D bear
the four less significant bits of the desired digital output.

Since these last four fine -resolution bits were obtained
by converting a small subsidiary voltage range of the
signal, this type of converter is often called a sub -ranging
converter. It provides a full 8 -bit output using 30 com-
parators instead of 255, and needs only one precise delay
and one precise (x16) amplifier.

You may observe that the hard -to -build folding con-
verter of Fig. 5 is a special case of the subranging con-
verter in which each stage provides only one bit, instead
of the four bits per stage in the example of Fig. 8. For

VI0E0
/N

OE

HIM

0 10 fl
1111111O

77,1 4
MORE SIGNM/CANr

_ X51 tV-7-

4-8Ir IS
11-10-0 I TO

,

ME 4
LIZ J/6/.711AV7

Fig. 8. Practical four -bits per stage converter typically found
in equipment today.

that matter, the Fig. 8 converter also "folds" the video,
so, in the final analysis, the subranging andfolding terms
are actually interchangeable.

Other converters
Of the other methods of A -to -D conversion, at least

two more deserve space in even a compact introductory
article. The first of these is the counting -type A -to -D,
shown in Fig. 9.

V/060 IN

11/61/ -SPEED
PULSES

ENABLE
COUNTER

I
OirrAtir 8/75

Fig. 9. Counting type A -to -D converter.

Here, an 8 -bit digital counter (which can count from
zero to 255) is fed from a source ofhigh-speed pulses. Its
eight flip-flops, each of which drives one of the eight
output wires, will successively generate each possible
number (0 to 255) as they count the input pulses. A

D -to -A converter looks at these numbers as they go by,
and, finding one that corresponds to the input video,
turns off the counter, causing that number to be held for
the moment on the eight output lines.

The difficulty with this converter at the present state of
the art is that an extremely high-speed counter is re-
quired. At 14.3 MHz sampling rate, only 70 ns is avail-
able to determine the correct value and place it on the
output lines. If you wish to hold the output for only 30
ns, then the number must be determined in 40 ns. Since,
in the worst (peak white) case, 255 pulses would be
counted before the counter would be stopped, the time
allowable for each pulse is 1/255th of 40 ns, or 156
picoseconds. This corresponds to a counter frequency of
6.4 GHz! For this reason, counting A -to -D's are present -
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Digital Television Part Ill

ly restricted to very -low -rate, non -video signals.
A distantly -related scheme which is sometimes used

for video conversion if the successive -approximation
converter, or S.A. converter. This is shown in Fig. 10.
Here, eight flip-flops, NOT connected as a counter, are
successively turned on-experimentally, as it were-and
the result is sampled for correctness by the D -to -A con-
verter and video comparator. The most -significant -bit is
turned on first, by means of a pulse delivered through
switch Si.If the resultant video from the D -to -A is

Fig. 10. Successive -approximation A -to -D converter.

greater than the input video, then a second pulse through
Siturns OFF flip-flop FF1. If the resultant video is less
than the input video, then the second pulse is suppressed,
and FF1 remains ON, sending out a HIGH for the MSB.
In either event, S i moves on to FF2, which, pulsed ON,
provides the next -most -significant -bit. Again, the great-
er-than/less-than assessment is made, and FF2 is either
left ON or turned OFF. All eight bits are tried this way,
and at the conclusion of the eight trials, the resulting
pattern of HIGHs and LOWs on the eight output lines is
the binary number corresponding to the video at that
instant.

This system also requires a very high pulse rate,
though not as high as the system described just before. It
requires only 16 pulses (ON and OFF) per 70 ns cycle,
which, for a 30 ns hold time and 40 ns approximation
time, works out to a pulse rate corresponding to about
400 MHz. Though this is fast, it is still feasible at the
present state of the art, particularly if all dimensions are
kept very small.

Quantizing noise
The quantizing action of any A -to -D converter makes

it inherently incapable of transmitting the input signal
unharmed, since its output is limited to the allowable
values of the quantizing process. However, the damage
done to the signal can be forecast exactly, and therefore
amounts to a precise imprecision.

In Fig. 11, we show the original signal as a ramp, and
the quantized version of that signal as a series of
stairsteps of amplitude V0. The error can therefore be

continued on page 62

elex/Magnecord broadcast cart machines run
cool and steady. So cool no ventilation is re-
quired, so steady not even voltage or frequency
fluctuations will alter their speed. Thanks to
our dc servo flutter -filter drive.
The MC series offers broadcasters a host of
options, including field convertability from
mono to stereo or play to record and, of course,
end of message, secondary/tertiary cue tones.
Designed for type A or B carts, the MC series
meets all NAB specifications, offers full im-
munity to EMI and RFI, is remote controllable
and automation compatible with CMOS digital
logic. Audio muting, air damped low voltage

dc solenoid and fast forward are standard fea-
tures on every MC unit.
Four broadcast cart machines to choose from
in the Telex/Magnecord MC series. Running
cool and steady. With a pleasant surprise-
they're affordable.
For detailed information please write:

PRODUCTS OF SOUND RESEARCH

TELEX,
COMMUNICATIONS, INC.

9600 ALDRICH AVE SO.  MINNEAPOLIS, MINN. 55420 U.S.A.
Europe: 22 rue da la Legion-d'honneur, 93200 St. Denis, France

Canada: Telak Electronics, Ltd., Scarborough, Ontario
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Digital Television Part III

seen to take the form of a triangular wave of peak -to -
peak value VQ. This error can be thought of as a noise
signal; if a triangular wave of this form were deliberately
added to the ramp of the original signal, the result would
be a stairstep signal identical to that obtained by quantiz-
ing.

If we consider the triangular error as noise, we can
determine the peak-to-peak-signal-to-RMS-noise ratio of
the overall system. If the error signal were a sine wave,
its RMS value would be the familiar VQ/ 2N/Y. For the
triangular wave, the RMS value is VQ/2VT, which is
also VQ/N. The signal-to-RMS-noise ratio is therefore

ORr6rNAZ

OUNNT/ZED
S/6NAL

Sr&I/AL

1Vos

ERR6R

VQ

Fig. 11. Error signal generated by quantitizing.

EVIDEO

VQ/02
EVIDEO N/1 2

S/NRms _

Expressed in dB, this becomesEvID

(S/NRMS)db = 20 log
VQ

For an n -bit system, the video signal is 2" VQ; that is,
for an 8 -bit system, the video is 256 times the quantizing
step:

VQ

+ 20 logN/12

(S/NRMS)db = 20 log 2V VQ + 20 logN/I2
vQ

= (6.02n + 10.79) db

which is often approximated as

(S/NRms)db = 6n + 11 db

As you might expect, this equation tells us that every
time another bit is added. the signal-to-noise ratio im-
proves 6 dB.

D -To -A conversion

The most direct method for carrying out the com-
plementary function of converting digits back to analog
video is shown in Fig. 12. The eight wires bearing the
binary digital code deliver their HIGHs and LOWs to
eight resistors whose far ends are tied together and also
connected to a low -impedance sink, such as the emitter
of a transistor. Since each resistor is twice as large as the
one immediately above it, each resistor will deliver only
the half as much current to the sink (for a HIGH at its
near end) as will the resistor immediately above it. The

Optimod delivers!
OPTIMOD-FM is an FM signal processing system
that delivers a brighter, cleaner, louder sound. And
that can deliver lots of things to you: dollars from
quality or coverage -conscious advertisers...
greater effective coverage because of your louder
signal increases in quarter-hour maintenance
because OPTIMOD-FM s clean sound virtually
eliminates listener fatigue and state-of-the-art
audio that stands up to the quality of major group
and network stations, enough of whom have
already bought OPTIMOD-FM to establish it as the
new industry standard.

OPTIMOD-FM breaks through the performance
limitations of conventional equipment by combin-
ing compressor, limiter, and stereo generator in a
single package. It's fully FCC -approved, and works
ideally with almost any FM exciter or STL. Delivery
is fast and your engineering staff will love the
quick, easy ins-allation

At $3195, OPTIMOD-FM is the most cost-
effective way we know to improve your air sound.
Available through selected dealers. Call us toll -
free (800) 227-4068* we'll help you arrange a
very special delivery.

own/broadcast
Eric Small & Associates, Marketing and Sales Agent

680 Beach Street, Suite 315, San Francisco, CA 94109
In California (415) 441-0666

Orban/Broadcast products are manufactured by Or ban Associates, San Francisco, CA
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Fig. 12. Simple D -to -A converter delivers currents in
proportion to their significance.

eight lines will therefore delivery currents to the sink in
direct proportion to their relative significance, with the
most significant bit, connected to the 2K resistor, de-
livering twice the current as the next -most -significant -bit
can push through its 4K resistor, and 128 times as much
current as the LSB can pump through its 256K resistor.

Although this simple arrangement will decode the
binary signal, it suffers from the fact that the resistor
values increase geometrically, so that even if the MSB
resistor is chosen to be uncomfortably small, the LSB
resistor turns out to be a value which is troublesomely
high for handling the 14.3 -MHz pulses which will occur
on this and all bit lines.

To circumvent this difficulty, a D -to -A converter form
known as the R -2R arrangement is often used. This ar-

MS8

FROM
Low -2

/58 1R

2R

Fig. 13. Practical D -to -A converter to simplify resistorvalues.

rangement, which is sketched in Fig. 13 uses only two
values of resistors, and these are always in a two -to -one
ratio, regardless of the number of bits involved.

Next ...
In this and the preceding two articles, we have out-

lined the components of a digital television system, dis-
cussed the sampling process and its spectra in detail, and
shown how the A -to -D converter produces the digitally -
encoded signal which gains us access to the LSI digital
memories, whose availability prompted all the digital TV
intetegt in the first place. In the next article in this series,
we shall explain how memories are organized and how
they are used in present-day digital television equip-
ments. BM/E

A new dimension in presentations
GE large screen TV projection

The new General Electric PJ5000 Color
Video Projector introduces major ad-
vances in simplicity, reliability and per-
formance in large screen television
projection for business.
This solid-state, high brightness, light
valve video projector is engineered for
remote control operation, with improved
picture quality, new power efficiency and
increased ease of operation, maintenance
and service.
The GE exclusive single gun, single
optical path system projects bright, nat-
ural color pictures with inherent color
registration, on screens from 2 feet to 20
feet wide, for front or rear projection.
In addition to projecting information from
all standard video sources, the PJ5000
can be coupled to your computer facilities
through suitable interface equipment. It
can project Alpha -numeric data, graphic
displays and computer generated images,
in real time, for instant review and analysis.
Its compact, self-contained Control unit
can be removed from the Projector for
remote set-up and operating control at
distances up to 200 feet, with the addi-
tion of an accessory control cable.
Excellent power efficiency is achieved
with the PJ5000's advanced electronic

GENERAL

circuitry which permits operation with
low line voltages of 105 v. without affect-
ing picture quality. Normal input power
required is low...1,170 watts compared
with 1,750 watts, or higher, for other
professional television projectors.
The handsome PJ5000 is easily
transportable and ready to move from
your boardroom, to your training center,
to your auditorium for intimate or large
audiences. And, it operates from
standard 120v/20
amp appliance
outlets.

The PJ5000 Pro-
jector is war-
ranted to be free
of defective
materials and workmanship for one year.
The single gun light valve is warranted
for 2,000 operating hours or one year on
a prorated basis.

For more information call (315) 456-2562
today or write to:
Video Display Equipment Operation
General Electric Company
Electronics Park, 6-206
Syracuse, New York 13201

ELECTRIC

GE large screen
color TV projector

PJ5000
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Mobile Broadcast Operations Have
To Be Different
With the number of mobile video vans increasing, a good deal can be
learned from ABC vans now being built.

WITH THE INCREASING EMPHASIS on Electronic Field
Production (EFP), broadcasters are putting more of their
operations on wheels. The broadcasting motor pool con-
sists of almost every manner of vehicle from simple
sedans or station wagons, sufficient for getting a two -
man ENG crew on the scene, to giant trailers equipped to
conduct the full production of a major sporting event.
Improved production equipment, smaller payloads, im-
proved studio transmission links and greater audience
interest in "live" or on -the -scene programs have helped
the broadcasters get out of the studio and on the road.

Mobile operations, however, are not as simple as one
might think at first glance. True, the equipment is small-
er. True, the equipment is more suitable to field oper-
ations than ever before. But, a couple of technologies lag
far behind: vehicle construction and air conditioning.

ABC Network is now in its seventh generation of
mobile broadcast vans and, as would be expected, they
have learned a great deal about what actually ought to go
into the creation of a mobile production unit. Frank
Haney is currently project director at A.F. Associates
where these seventh generation remote production van
units are being outfitted. Haney has been involved in the
design and construction of most of ABC's earlier vans
and possesses a vast storehouse of knowledge on the
theory and practice of remote broadcast operations.
Haney points out that a viable mobile broadcast facility
grows out of a complex formula of trade-offs.

Choosing a van

Obviously, the choice of a van will be greatly in-
fluenced by the production capabilities the broadcaster

wants. If all that is required is space to carry equipment
for an ENG or EFP crew, most of the available light duty
vans will be adequate. If, however, the object is to have
a fairly full production capability such as multiple
cameras and switching facilities along with some audio
capability, one is now into a category of vehicle that will
have to meet some fairly stringent requirements.

Weight distribution can be the most critical element in
choosing a van both because of actual physical tress that
an uneven load can cause to the body of the van and for
reasons of road handling and legal restrictions. The sleek
RVs (Recreational Vehicles) that are often seen have a
number of drawbacks as proper remote broadcast vans.
First, they may require significant reinforcement to make
them structurally sound. The load of several VTRs, sev-
eral cameras, audio consoles, etc., is probably more than
most stock RVs were designed to handle. Hydraulic
systems for leveling the loads can be of some help but
probably not enough.

Another problem with the RV is that if there is engine
trouble, your entire production unit is stranded on the
roadside. Moreover, mistuned engines can cause some
hassles and introduce unwanted noise to the system if the
user tries to have the motor do double duty to provide
some electrical energy or enable use of the RV's air
conditioning system.

ABC has elected to use the trailer approach in six of
the seven generations of mobile vans it has built. For one
thing, trailers provide a maximum amount of space for
use by the broadcast operation since little or no space is
devoted to anything other than the function of carrying
cargo. Also, engine trouble is eliminated. If your own
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tractor fails, hiring another tractor to do the pulling is not
that difficult. But, even trailers have their drawbacks. A
number of the earlier ABC vans were either stock or
normal "box" construction designs common to over -
the -road haulers. This construction is fine for carrying a
load of cabbages which are probably evenly distributed
over the trailer's frame but in broadcast, the load distri-
bution is determined more by other considerations than
by the need for even weight distribution. As a result,
some of the earlier ABC vans are suffering structural
fatigue and in the current $2.5 million project, ABC has
elected to go with custom built trailers using "I" beam
construction.

The trailers used in this project are 40 footers built by
the prestigious firm of Gerstenslager in Wooster, Ohio.
This firm has been in existence since about 1860 when it
built custom carriages and has persisted in the custom
building field ever since. The use of "I" beams rather
than regular box construction is not to be taken lightly. In
fact, that's just the point. This is one of the first trade-
offs. The "I" beam construction will add hundreds of
pounds to your axel weight before you even begin to
install equipment.

The issue of axel weight is more than a technicality.
The Interstate Commerce Commission (ICC), as well as
the many states and localities you may pass through, will

Two "I" beams from the major structural supports. All
equipment will rest on either the "I" beams or other members.
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have different regulations governing permissible weight.
Of course, if you are anticipating only local hauls, only
your local requirements will affect you.

Production and post production goals
ABC's goal, however, in this series of vans, was to

have a production van and a tape van with post produc-
tion capabilities. The production van is equipped to carry
8 LDK-5 cameras (stored in roll -out bins on the under
side of the trailer) with the attendent CCUs grouped by
function on consoles inside the van. All cameras are
equipped with Triax cable to maximize the distance they
can be set up from the van. All CCUs, necessary moni-
toring equipment and test equipment for video and audio,
are mounted in custom built racks. In addition, there is a
24 -input Ward -Beck audio console, a GVG-1600 pro-
duction switcher and 26 picture monitors. In addition to
the video and audio equipment, considerable space is
allocated to the air conditioning system, inter-
communications, and AC power.

In the tape van, there will be 4 or 5 Ampex AVR-2s,
(the fifth VTR may, at times, be replaced with a slo-mo),
2 or 3 HS -1000C slo-mo recorders, 2 Chyron graphics
systems and an Arvin/Echo EFS-1 frame store. There
will be three consoles in the tape van, 1 for the Chyron
operators, 1 for the slo-mo operators and a post produc-

One of the main AC panels. All AC cable is
standard aviation type.

Basic floor plan for layout of the
production van. AC power and air
conditioning are at rear (extreme
left), then operating engineer's
consoles, CCUs, video and audio
DAs, audio room and console,
announce booth, VIP room,
switcher and monitor bank.

of the
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24 input Ward -Beck Systems audio console was installed
during the basic construction of the trailer itself since it was
too large for later installation.

6 kW generator provides power for worklights prior to AC
hookup.

tion console.
The addition of post production capabilities is a new

extension of ABC's mobile production expectations.
Haney, who has witnessed and/or participated in each
new generation of ABC vans, feels that this is still ex-
perimental. The idea is that some post production tasks
can best be completed in the field while the personnel
still have everything fresh in their minds and all the
necessary elements are in place. Right now the facility
will consist of a small CDL post production switcher, a
Shure mixer and required monitors. Because the van is
equipped with full blown video and audio routing
switchers, it will be possible to delegate some of the
VTRs to post production even while a production is in
progress. The routing switchers are a GVG 1400 and a
Ward -Beck audio routing switcher.

Utilizing space and trade-offs
Haney explains that as the size of the van decreases,

every cubic inch of space increases in value. This is one
of the factors that makes the broadcaster deal with dif-
ficult trade-offs. Some factors are just not easily reduced
in size. Air conditioning and its attendant ducts tend to
exhaust a certain portion of the available space. First,
operating temperature for the equipment has to be con-
sidered. In this particular construction, it was determined
that separate air conditioning systems would be provided
for equipment and personnel. Not much space can be
saved by using smaller duct work since a relationship
exists between the volume of air carried through the

Jrrissi

Monitor bank still under construction, will eventually have 24
monitors.

ducts and the velocity at which it is carried. To take
advantage of a low velocity air stream that will be less
noisy and more comfortable, the size of the ducts has to
be kept relatively large. Though it is tempting to some
designers to use the air conditioning ducts as cable ways,
this must be kept to a minimum since the cable will cut
down on the volume of air that can pass.

Another temptation is to dump the cold air (50 deg.) at
the bottom of the machines. This approach was used in
the sixth generation vans but proved too disturbing to
personnel. Now the air is dumped at the top and forced
down. Still, 50 degree air is a bit cool for the personnel,
so a number of steps have been taken to ease their plight.
First, the personnel air conditioning system is broken
into as many zones as possible to allow the personnel at
each location some control over the temperature. Re-

heaters are also provided in each zone to permit the use
of heat generated by the condenser of the air conditioner.

The decision to use the heat generated by the con-
denser was, of course, a power conservation move. In
mobile operations, power consumption is a constant con-
cern. Air conditioning is a large power consumer and it is
very hard to reduce it. A "rule of thumb" that Haney
suggests can be used, is that for every unit of energy used
to operate equipment that produces a unit of heat, two
units of energy are needed to remove that heat. Therefore
the use of more energy efficient equipment will help
reduce the size and power of the air conditioning system
required.

Electrical system considerations
The two vans each have a 6 kW generator for auxil-

liary power. The main AC power is supplied by tapping
into AC at the location. The generators supply power for
work lights that are both inside and outside the van to
help illuminate the work areas until power can be at-
tached. Isolation transformers are used to protect the
overall system and separate the AC needed for technical
operations from the AC needed for utilities.

Most of the internal cable is of a stranded aircraft type
since regular cable would be more vulnerable to vi-
bration and fatigue. The majority of the cable is run
under the floor in the space between the structural
members upon which the floor rests.

The transformers, which in previous editions of these
vans, were located in bays at the rear, have now been
moved forward to ease rear axel weight. Each van is
electrically separate and each can operate independently
though they are designed to operate as a pair under

continued on page 68
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( " THESE NEW 3M G.A.'S WILL BRING OUR ------\
KSYSTEM PULSES... AND HARRY'S...BAC} TO NORMAL "

Don't get mad at skewed
up pictures that screw up your
programs. Send those signals first
class through low cost, pro quality
3M processing and distribution
amps, and switchers instead.

Our helical P-50 Processing
Amplifier's cross -pulse output
brightens your picture automat-
ically, letting you see and adjust
for skew and tracking on any
monitor. You can control six video
signal parameters. Or even use
it as a remote camera control unit.

The 10 -input Vertical
Interval Bridging Switcher
features microsecond contact,
illuminated buttons. A built-in Audio
Distribution Amplifier eliminates
loading and a Standby Power System
keeps switch position memory
intact during momentary power

failures. Optional remote unit
also available.

Our Pulse Distribution
Amplifier assures constant
amplitude and correct width of the
pulse signal. Four sections:
1 input, 4 outputs per section.
The Subcarrier Distribution
Amplifier has four independently
adjustable 360° phase outputs.
Video Distribution Amplifier
has three sections: 1 input,

4 outputs per section with gain
and :able equalization adjustments.
All units come ready for rack
mounting.

Our Color Bar and Sync
Generator produces a full
field NTSC 8 -bar pattern and all
studio sync signals. And it also
provides a 1 kHz audio test tone.

Remember, when your
picture looks good, so do you. Do
you really need a better reason
to go 3M?

For more information about
our full line of 3M Video Products
and a frameable 11" x 14" full
color reprint of the illustration in
this ad, just write: 3M Mincom
Video Products, Bldg. 223-5E, St.
Paul, MN 55101 or circle our
number on the reader service card
and return.
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Mobile Broadcast Operations

normal conditions. For technical operations, two trans-
formers are used so that in the case of failure, only about
half of the tech operation would go down.

Exploring internal space
Space is, of course, at a premium. Nearly every cubic

inch that is not allocated to housing some piece of
equipment automatically becomes "storage space."
These vans have been extremely well thought out. Bays
on the underside of the trailer are utilized for carrying
cameras, housing transformers, generators, electrical
connections, systems connectors, and telephone con-
nections. The equipment, which must be removable, sits
on heavy duty cast aluminum slides and rollers so that it
can be rolled out easily for more convenient access. The
lift -up doors that cover the bays are equipped with spe-
cially designed rubber gutters so that in foul weather
when the technicians are working at the bays, rain water
cannot collect and drip onto the workers.

The LDK-5 cameras are mounted on specially de-
signed hand trucks that snap into the bays without dis-
assembly. In the tape van which is particularly crowded,
a "doggie door" provides access between the forward
compartment and engineering area. The doggie door is
used rather than a walkway for two reasons. The first
reason is, of course, space. The doggie door takes up less
room than would a full doorway. The other reason is that
the Chyron and still store operators ought to be isolated

from the tape machine room noise as they tend to
make a great deal of noise that is annoying to the other
technicians in the engineering section.

Noise is one of the major factors that has determined
the layout of equipment. In the production van, the air
conditioning unit is confined to the extreme rear end of
the trailer while the audio booth and production switcher
is isolated by sound proofed walls at the front end of the
van. Also in the switcher area is a VIP room that is
probably less spacious than most VIPs are ready for.
Another move that will probably be made to reduce noise
will be the installation of carpeting, wall-to-wall and
floor -to -ceiling.

Considering what Haney and his engineering man-
ager, Harry (Bud) Pearson, have accomplished in the
way of design, the judicious use of space and creative
carpentry, the ABC vans being built at A.F. Associates
have overcome many of the limitations inherent in
mobile van construction. Both Haney and Pearson admit,
however, that there is one limitation that they can't do
very much about. Everything must be done in the design
of mobile video units to accommodate the needs and
comfort of the people who must staff these units. Access
to equipment for maintainance must be considered but
not above the need for normal working space for the
creative personnel. Amenities must be provided in a
pleasant environment to help reduce fatigue. The amount
of space required for human beings is enormous and
must have priority over certain other aspects. When
asked if there was a single "technological break-
through" that would make mobile operations simpler,
Haney responded, "yes, smaller people." BM/E
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Cables and connectors as flawlessly silent as
the components they feed. All cable is custom
designed for the music industry by Whirlwind

and manufactured to strict specifications by
Belden; the connectors are the finest available

from Switchcraft and others.

Our catalog has a full showing of all of our
standard and custom products, including

Medusa "Snakes," Microphone replacement
cords, impedance transformers,

custom -designed bulk wire and connectors.
Everything you need to interface and connect.

From Whirlwind. Write or call.

whirlwind
Box 1075, Rochester, N.Y. 14603, 716/254-2275
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How can we

offer digital TBC

quality and flexibility
-

at a price this low?

OPERM
/YRASS

ORR

Simply
by designing

a

better time base corrector.

For example,
the single most

complex
and expensive

part of a

digital TBC is the analog
-to -

digital converter.
The TBC-

110A eliminates
the A to D

converter
through

the use
of a

charge-storage
analog

memory.
By sampling

and

storing
the video signal at

14.318180
MHz, the TBC-

110A provides
the same

sampling
speed and video

bandwidth
as the competition's

highest
priced

model - with-

out the expensive
A to D

converter.
A true time base

corrector
that does it all.

The TBC-110A
will remove

all high frequency
jitter, water-

fall, skew, and geometry
error

(S banding)
from any type of

non-segmented
helical

scan

recorder.
H lock VTRs can be

corrected
to house

sync and

FCC specifications
by locking

the TBC-110A
to EXT sync.

Other types of VTRs,
such as

line lock models,
can be locked

to the center
of the floating

window
in the INT sync mode.

r-
IN

OUT

L_

SLOW
TRACK

EASI

TRACK

EAT

SYNC

INI

SYNC

ROW
PKASE0

LOCK
ONO.

DIRIL

MN ON
OCR"

PROCLEWID

LINE
CRROWA

Fades,
wipes,

and

inserts
possible

with non

H-lock VTR's.
The internal

digital sync

generator
provides

a full

complement
of pulse outputs

that are locked
to either the

internal
oven-controlled

crystal,

or a VCO
that is tracking

the

video input. The tracking
mode

(floating
window)

can be used to

lock cameras
to the sync out-

puts of the
TBC so that fades,

wipes,
and inserts

can be

accomplished
with non H -lock

VTRs.
Complete

video

processing.
The TBC-1 10A provides

complete
video processing,

including
such features

as

separate
luminance

and

chrominance
processing

in all

modes,
so that negative

black

spikes
below sync are removed

without
clipping

negative

chroma.
Chrome

Gain and

Chroma
Phase

are also adjust-

able in all modes
(het and direct).

Exceptional
skew error

correction.
The TBC-110A

is capable
of

removing
step errors

within

one line after they occur,
thus

providing
total and almost

instantaneous
skew error

correction.

MIN

Truly superior
heterodyne

processing.
Heterodyne

chrominance
jit-

ter is minimized
because

the

TBC-110A
first demodulates

chrome - then removes
time

base error in parallel
luminance

and chrominance
memories.

The result is superior
hetero-

dyne processing
- minimal

color error.
If yourstudio operates

one or

more helical
scan recorders,

a time base corrector
is a vir-

tual necessity.
The TBC-110A

has the credentials
to satisfy

the most demanding
studio

requirements,
while maintaining

a price
that is comfortable

even

for small distribution
systems.

The TBC-110A
is now avail-

able at $4,990.00.
Slide rails

are an optional
extra.

3700-B2
Northeast

53rd Ave.

Gainesville,
Florida

32601

(904)377-8276
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Innovative techn
creates the new

See it at Montreux.
At NAB, many of you saw-and
tried-the kind of television equip-
ment you one day hoped to use.

Smaller, Simpler. More flexible
and reliable.

All achieved through advanced
RCA engineering and design.

The new video freedom is TV
equipment affording better -than -
ever value, and an unparalleled
style of videography.

Now, broadcasters worldwide
will be able to see and try this new
RCA equipment at the International
Television Symposium and Tech-
nical Exhibition, Montreux, Switz-
erland, June 3-10, 1977.

Three kinds of camera
freedom, each in NTSC,
PAL or SECAM.
The brand-new TK-760 is an
example of RCA advanced tech-
nology. It has created a studio
camera with the ruggedness,
stability and light weight that
makes it a natural for field produc-
tion, too.

A light camera body, a very
compact CCU and a single camera
cable give the TK-760 the flexibility
you need for virtually any camera
assignment.

Other advantages: a warm-up
time of 5 to 7 seconds, automatic
cable equalization and automatic
timing, "firsts" for a camera in the
TK-760 price range; and more
automatic adjustments so that less
experienced operators can obtain
excellent pictures.

Another perfect example is the
TK-76 portable camera. It uses no

backpack of CCU, and gives you
all the freedom of a 16 -mm film
camera.

But the TK-76 can do a few
things film can never do, like pro-
viding live or taped coverage
without the time delay of film
processing.

The TKP-45 is freedom in a
portable production camera with
almost limitless applications,
inside and out. An array of acces-
sories from a truly portable Mini-
pack CCU to a Minimax full-size

lens adapter builds a versatile
system all your own.

Quality TKP-45 features include
25 mm tubes, shock -mounted
optics, Scene Contrast Compres-
sion, and a full complement of
automatic operating features.

Video freedom in a VTR:
TR-600A.
Here's exceptional integrated cir-
cuit design that lets you enhance



ology from RCA
video freedom.
the considerable basic capabil-
ities of the TR-600A with the simple
addition of plug-in modules.

There's a choice of two micro-
processor -controlled editing sys-
tems. SE -1 is a low-cost, preview -
able basic editor which allows
editing to single -frame accuracy.
AE -600 is a complete electronic
Time Code Editing system that
brings sophisticated, versatile
automation to editing at half the
price of previous equipment with
comparable capability.

It can control one record
TR-600A, and up to eight playback
TR-600A's. Editing controls are

mounted on the recorder's main
control panel, or in a remote
console.

A third option is Super High-
band/Pilot for NTSC and PAL
models. Such operation results in
improved moire and reduced
banding-at 71/2 ips or 15 ips.

And for true quad performance,
the TR-600A includes a long list of
automatic subsystems, many of
which would be costly options on
competitive recorders.

The TR-600A is designed to
meet the different needs of almost
any user, and is available in NTSC,

PAL or SECAM.

From left: PM-86SL; FR -35B: TK-76:
TKP-45; TK-760; mini -mobile van;
TR-600A with AE -600.

New video freedom in
film -to -tape conversion.
A key element is the TK-28 camera.
Circuitry corrects errors in color
balance, color levels and mid -gray
gamma. It operates automatically,
or manually to give the results
you want.

As the TK-28 applies color
corrections scene by scene, the
FR -35B projector lets you handle
35 mm film with unprecedented
ease, thanks to a solid-state logic
servo -control, cine or 6x cine
speeds, fast shuttle, variable speed
(0 to 48 fps), cueing on frame
(24/25 fps), freeze frame and
instant start and stop.

Ccmpanion to FR -35B is the
PM-86SL magnetic sound recorder
which features an electric interlock
for precise synchronization.

Both operate on worldwide
standards with no conversion
necessary.

Mini -mobile van:
video freedom on the go.
This RCA mini -mobile unit is
designed for interchangeable use
in ENG, sports pickup and on -site
shooting of commercials and
documentaries.

The standard complement of
major equipment includes a
TR-600A or HR -400 helical -scan
VTR, plus a pair of TKP-45 cam-
eras for shooting through a cab
hatch, from the roof or rear plat-
form, or as far afield as a mile with
a Triax adapter.

With RCA, it's freedom
of choice for the
new video freedom.
And it's yours to try
at Montreux.

RCA



Simplifying Carrier Frequency
MeasurementsBy James F Lawrence Jr

(Editor's Note: In the April, 1974 issue, BM/E described the
revised FCC rules for monitoring the carrier frequencies of
broadcast stations, and pointed out that the rise of the digital
counter had made it possible for every station to keep track of
its carrier, simply and inexpensively. In this article, Mr. Law-
rence updates that story and gives valuable detail on using the
NBS time signals, plus a counter, for carrier measurement.)

CARRIER FREQUENCY MEASUREMENTS have been a sta-
tion routine for as long as most of us can remember. In
the past, stations often scheduled frequency meas-
urements at 30 day intervals, but some had them made
only when the station monitor indicated an off -frequency
condition, or when the station engineer decided that it
might be a good idea to see if the monitor was still tel I i ng
the truth. He would call the local measurement service
and schedule a frequency measurement, although he
would probably not be too concerned with the results-
after all, the transmitter had been more stable than the
frequency monitor in the past, so why worry.

This was probably pretty safe reasoning until we
became involved with FM and TV frequencies. Many of
the FM exciters used automatic frequency control tech-
niques with a much greater chance of out -of -tolerance
carrier frequencies. It became more or less standard
operating procedure to obtain monthly measurements.
Until a few years ago the rules required measurements
only as frequently as was necessary to insure that the
carrier frequency stayed within the tolerance. The new
rules, though, make monthly measurements necessary
for each carrier, and the accuracy of such measurements
is now specified.

The new rules
In 1973 the Federal Communications Commission

amended its rules, deleting the requirement for the use of
a frequency monitor at radio and television stations. Sec-
tions 73.60 and 73.252 of the Rules and Regulations,
pertaining to AM and FM stations, now read as follows:

"(A) The carrier frequency of the transmitter shall be
measured as often as is necessary to insure that it is
maintained within the prescribed tolerance. However, in
any event, the measurement shall be made at least once
each calendar month with not more than 40 days expiring
between successive measurements.

"(B) The primary standard of frequency for radio
frequency measurements shall be the national standard of
frequency maintained by the National Bureau of Stand-
ards, Department of Commerce, Washington, D.C. The
operating frequency of all radio stations will be de-
termined by comparison with this standard or with the
standard signals of stations WWV, WWVB, WWVH,
and WWVL of the National Bureau of Standards."

 For television stations section 73.690 applies. It reads
as follows:

Mr. Lawrence is owner, Elcom Engineering Co., Santa
Ana, CA.

"(A) The visual carrier frequency and the difference
between the visual carrier frequency and the center fre-
quency of the aural transmitter shall be measured as
often as is necessary to insure that they are maintained
within the prescribed tolerance. However, in any event,
the measurement shall be made at least once each calen-
dar month with not more than 40 days expiring between
successive measurements."

Paragraph (B) of this section is identical with para-
graph (B) above pertaining to the AM and FM stations.

Therefore, frequency monitors are no longer neces-
sary, but the carrier frequency (not deviation from assig-
ned frequency) must be measured and recorded in the
maintenance log at intervals not exceeding 40 days. The
measurement can be made by anyone, providing that the
measurement standard is the National Bureau of Stand-
ards. This last requirement sounds complicated, but it
really is not. Everyone has the NBS primary standard
frequency available to him free of charge.

Commercial services
The early commercial measuring services generally

used the so called interpolation system, which consisted
of a complex scheme of markers, spaced

1 or 10 kHz
apart, derived from a standard crystal oscillator, usually
I MHz. The difference between the measured frequency
and the nearest marker was determined by the use of an
oscilloscope and audio oscillator. This method is rather
impractical for measurements in the FM and TV portions
of the spectrum. It is difficult to keep track of the inter-
polation markers and errors are likely to occur. But in
spite of these complications it was still quite possible to
obtain accuracies of better than one part in 106.

However, commercial monitor services now use dig-
ital counters, with the time base locked to the Bureau of
Standards transmissions from WWV, WWVH, or
WWVB. The system used by the author's measurement
service is illustrated in Fig. I. It is common practice to
read AM carriers to 0.1 Hz, and FM and TV carriers to
10 Hz. It's possible of course, to read closer, but from a
practical standpoint, it isn't necessary.

FM and TV aural carriers will never hold to an exact
center frequency because some modulation is always
present in the form of hum or other noise. An FM carrier

RECEIVERS
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Fig. 1. Elcom Engineering Co. commercial frequency
measurement system.
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Why do you think it's called public address?
The audience is there to have a good

time. You're there to work. But, ilf you're not
projecting the sound you've worked so
hard to perfect, you just wasted all those long
hours in rehearsal.

Now that you're increasing your public,
it's time to address yourself to an investment
in PA. Check out Yamaha's EM -Series of
affordable, fully -integrated sound reinforce-
ment systems.

The EM -80, 100 and 150 integrated mixer/
amplifiers. From four to six input channels,
from 60- to 150 -watts RMS. Link them together
for even greater flexibility. They're reliable
and roadable because they're built Yamaha
tough.

Yamaha's unique stereo balance control
lets you optimize sound levels in different
parts of a room. Practically any setup is
possible with combinations of microphones
and electric instruments taken direct,
amplified and submixed.

When it comes to speakers, Yamaha has
two impressive models to choose from.

Circle 167 on Reader Service Card

Every component is made by Yamaha to our
own exacting specifications.Yamaha's
super -efficient, two-way S4115H enclosures
with a horn -loaded 15" woofer, HF horn/
driver combination with level control, and
100 watts power handling, make perfect
mains. On the other hand, our 50112T
enclosure with 10" and 12" woofers, four 2"
cone -type tweeters, and 80 watts power
handling, are ideal as stage monitors or
excellent low-cost house mains. Both
models have built-in passive crossovers,
and are available with buil-in powe amps.

For all the facts, send this ad along with
four dollars. (Please, certified check
or money order only No cash or personal
checks.) We'll rush you an operation
manual complete with block diagrams on
our EM -Series. Or better yet, see your
Yamaha dealer and plug-in to an EM.
It may be for your audiences, but their
enjoyment is going
to pay off for you. YAMAHA

Musical Instrument/Combo Division
6600 Orangetfiorpe Avenue, Buena Park, CA 90620

Write: P.O. Box 6600, Buena Park, CA 90622
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with noise 60 dB below 100% modulation will have a 75
Hz deviation due to noise. If we attempt to read to 10
Hz, the best we can do is to try to zero beat with the
center of the noise deviation, and hope that the frequency
swing is symetrical about the center.

The digital counter
Basic operation of a digital counter is illustrated in

Fig. 2. The unknown frequency is converted to a square
wave by the Schmitt Trigger, and applied to one input of
THE "AND" gate. The other input to the "AND" gate
is an accurate one second gating pulse. During the one
second gating time starting at point A, the counter counts
the number of cycles that occur. At time B, the "AND"
gate is disabled, and the counter stops counting. The
number stored in the counter is the number of cycles per
second, or the frequency of the unknown signal. Ac-
curacy of the counter is determined mainly by the ac-
curacy of the gating generator, which is usually a crystal
controlled oscillator. A typical counter accuracy speci-
fication might read, "±(1 count + time base ac-
curacy)." The "±1 count" accuracy limitation refers to
the ambiguity of a cycle which can occur at the instants
of transition of the gate on and off states in the total
number of counts or cycles passed through the gate be-
tween the turn -on (point A) and the turn-off (point B).
For a one second count period and a 1 MHz input signal
the error could be ± 1 Hz, or one part in 106. If the gate
time is extended to 10 seconds the error will be reduced
to 0.1 Hz, or one part in 107. Typically, time base ac-
curacy for a 10 MHz crystal will range from ±5 or 6
parts in 107 to better than ± 1 part in 107 per month for an
oven controlled crystal.

For extremely high precision, beyond that needed for
routine carrier frequency measurement, many com-
mercial measuring services use the signals of the
National Bureau of Standards station WWVB to produce
a time base frequency which is phase locked to a de-
rivative of the WWVB 60 kHz standard frequency car-
rier. This can be used in place of the crystal frequency in
a counter to provide time base accuracy of one part in 10.

Making use of NBS radio for carrier measurement
Several NBS radio stations transmit continuous stand-

ard frequency and time information. WWV began
broadcasting in 1923, originally from Greenbelt, Mary-
land, and since 1966 from Fort Collins, Colorado. One
or more of the NBS stations can be heard at almost any
time and place in the United States. WWV transmits on
2.5, 5, 10, 15, 20, and 25 MHz from Fort Collins. The
5, 10, and 15 MHz transmitters operate at a power of 10
kW, and the others operate at 2.5 kW. The WWVH
transmitter in Hawaii operates on all of the above fre-
quencies except 25 MHz. The Hawaiian transmitters
produce 5 kW on 2.5 MHz, 2.5 kW on 20 MHz, and 10

kW on the remaining three frequencies.
Another very useful, but probably less familiar ser-

vice, is that of WWVB referred to above, which trans-
mits on 60 kHz. WWVB is located at the WWV site in
Fort Collins. The radiator is a 122 meter top loaded
vertical. The radiated power is 13 kW. The carrier fre-
quency is accurate to two parts in 10" . This low -
frequency carrier relies entirely on ground wave prop-
agation and is therefore not subject to the slight shifts in
received carrier frequency due to Doppler effects found
in the high frequencies of WWV and WWVH. The
Doppler shift is caused by sky wave reflection from the
continuously changing distance to the reflecting ionized
layers surrounding the earth. The small frequency shift is
of little importance for broadcast frequency meas-
urements, but may be of concern for other more precise
measurements.

Another useful service is the time of day transmission.
Time is given as coordinated universal time. This is a
0 -to -24 -hour system, starting with 0000 for midnight at
longitude zero. The first two figures announced the hour,
and the last two figures give the number of minutes past
the hour when the tone returns. Time announcements are
given each minute.

Time information is also present in a 100 Hz sub -
carrier. A binary-coded decimal system is used. This is
useful for digital time readout and for time markers on
strip recorders, and even synchronization of events
thousands of miles apart. Information about major
storms in the Atlantic and Pacific areas, propagation
forecasts, and geological alerts are also broadcast.
Details of the various services are available from the
National Bureau of Standards in Boulder, Colorado
80302.

Practical "in -station" measurements

To use one of the NBS transmissions for legal carrier
measurements, you need only a sensitive receiver and a
frequency counter. In most areas, the transmission on 5
MHz is dominant during the nighttime hours and 10
MHz is best during the daytime. The digital counter must
have a time base oscillator that can be adjusted to zero
beat with the standard frequency transmission.

An inexpensive monitor system of this type developed
recently for the broadcaster is the Elcom Engineering
Co. model 300. It consists of a two -channel WWV re-
ceiver and a digital counter capable of direct read-out of
frequencies up to 300 MHz. The counter time base can
be synchronized with the NBS standard frequency
transmissions on 5 or 10 MHz. A sample of the trans-
mitter carrier is applied to the counter input and the
frequency is displayed, ready to place in the maintenance
log.

Having your own in -station system has some ad-
ditional advantages. The counter is an invaluable piece
of test equipment for audio and R.F. measurements. It
can accurately measure modulating frequency for FM
deviation measurements using the carrier null method to
calibrate the modulation monitor; check cue tones for
carts and automation; and measure EBS tone frequen-
cies, to name a few things it can do.

The WWV receiver is also a handy piece of equip-
ment. The voice time announcements are always useful.
Thanks to digital technology, we now have practical
equipment to keep every station on frequency and on
time. BM/E
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HITACHI SK -70
The One Camera That's Right for Both
Field Production and the Studio!
The modular SK -70 converts easily from a fully
equipped, self-contained color studio camera to a
modified studio camera. I n the field, the studio ver-
sion of the SK -70 can be connected directly to a VTR
with only a co -axial cable. And for hand-held porta-
bility, the camera head features a shoulder mount, an
auto -iris portable zoom lens, and a 1.5" viewfinder,
along with a DC and process pack. The Digital Com-
mand Unit (DCU) with .ip to 3000 feet of single co-axial
cable strongly enhances the capability of the SK -70.
Another striking option is a 22:1 zoom lens that can
be used for the studio version of the SK -70 in the field.

1. Fully Studio -equipped

No matter which configuration you choose from those
shown in the photo and three diagrams, the Hitachi SK -70
offers the precision and reliability of three 2/3" Saticon tubes in
the camera head to insure excellent picture quality, combined with
all the latest advances in broadcast camera technology.

As you can see, our outstanding Hitachi SK -70 is a sound invest-
ment for broadcasters, production studios, and universities who
need broadcast quality performance in a wide variety of assign-
ments, all for the price of a single camera. We'd be pleased to
arrange a demonstration of how the SK -70 can fit the following
camera requirements inside or outside your TV studio, and more:

2. Portable Use

4. Modified Studio Use Tally
Intercom_.
V.F. Aux

D

Genlock
Tally
Intercom
V.F. Aux

O' 4
Digital Commend Unit (DCU)

L

Tally
Intercom

M

Genlock

op

HITACHI
Hitachi Denshi America,Ltd.
FORMERLY HITACHI SHIBADEN CORP OF AMERICA

Executive Offices: 58-25 Brooklyn -Queens Expressway, Woodside, N.Y. 11377(212)898-1261
Offices in: Chicago (312) 344-4020  Los Angeles (213)328-2110  Dallas (214)233-7623 Atlanta(404)451-9453

Circle 170 on Reader Service Card

A) Portable lens
B) 1.5" viewfinder
C) Camera head pack

D) Camera cable (300 ft.)

E) Process pack
F) D.C. pack

G) Shoulder Mount
H) Co -axial cable (3000 ft.)

I) DCU

J) Mount adapter
K) A.C. pack

L) VTR or FPU

M) Operation panel
N) 5" viewfinder
0) 5" V.F. Mounting Plate

P) Co -axial cable (video)

CI) Portable lens w/conversion
adapter

R) Studio lens

JUNE. 1977-BM/E
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A Speak Out Against VU Meters

Hans Schmid Says VU Meters Give Confusing
Program Level Readings
Hans Schmid, as head of ABC's Engineer-
ing Labs, is a measurement expert. He
has written a number of technical papers
and frequently participates as a panel
member at NAB, IEEE and AES meetings.
In the March 1977 issue of IEEE Trans-
actions on Broadcasting, Schmid looks at
the accuracies of VU meters and peak
program meters in indicating program
levels. Because Schmid feels PPMs
should replace VU meters, BM/E asked
him to speak out on the subject, and
indeed he does!

We want you, our readers, to Speak Out
too. If you have a pet peeve about an in-
dustry practice you don't like, get it off
your chest. If you don't want to sound off
yourself but know somebody who might
(or should), send his/her name along-
we'll invite them to do a guest column. In-
cidentally, if you support Schmid, tell us
so-simply jot a note on the Reader Ser-
vice Card. If you have a different view, tell
us that too. Speak Out-help change
something.

THE ELECTRICAL INTENSITY of a pro-
gram signal as measured with a meter
is one thing, the loudness of a program
signal as perceived by a listener's ears
is another.

Loudness depends on many com-
plicated psycho/physiological factors.
These, however, need not concern us
here, because clearly the electrical
program level is the most outstanding
single factor that contributes to loud-
ness. Therefore measurement (or me-
tering) of the electrical intensity of
program levels must be accurate and
meaningful.

I have been invited by the editors of

OS O.

AlLerrn

NI

BMIE to speak out ("and be as blunt as
I can") on the idea that the Peak Pro-
gram (PPG) meter should replace the
VU meter for metering program levels.

So let me be blunt and say at the
outset that in my opinion the VU meter
is the sole reason for the confusion re-
garding appropriate program levels in
audio broadcasting and recording. Or,
equally blunt, if audio engineers had
had the use of PPG meters from the
beginning there would never have been
the confusion and the terms that plague
us today, such as, program peaks, VU
peaks, headroom, OVU equals +8, 0
at 8dB, zero level, etc. would not
exist. Nor would there be any ques-
tions regarding S/N ratios or at what
level to measure harmonic distortion.

The VU meter was introduced to the
industry some 40 years ago, by the
combined efforts of Broadcast and
Telco Engineers. At that time the VU
meter was a much needed and well in-
tended standard to overcome the dif-
ficulties (if not chaos) created by a
multitude of differing meters and
methods for measuring the electrical
intensity of audio program levels.

To this day, the VU meter still per-
forms well when properly used as in-
tended, namely to measure and com-
pare the electrical intensity or level of
a given program at two or more sepa-
rate locations (such as New York and
Chicago or broadcast studio and Telco
plant).

But what if several program sections
(e.g. music and speech or differing
types of music and/or speech) have to

Fig. 1, above, shows VU meter and peak
program meter readings of male voice at
different deliveries. Fig. 2, right, shows VU
meter and peak pro gam meter readings of
different programs.

be assembled into a single program?
In this situation the VU meter is in-

adequate because it is tone -duration
dependent, that is, it gives high in-
dications of electrical intensity for long
tones and low indications for short
tones. Let me be more precise. Over
the range of musical tempi, from largo
(very slow) to moderato to presto (very
fast), the VU meter registers 1/4, 1/4,

whole and sustained notes at a constant
scale deflection (let's say OdB) while,
for instance, a 1/64 note (the shortest
playable) registers -7dB at largo,
-13dB at moderato and -20dB at
presto. Needless to say, such a tone
duration dependency does not exist
with a PPG meter. Its 10ms integration
time assures that even a 1/64 note at
allegro tempo (µ23ms) registers at the
same scale deflection as a sustained
tone.

The significance of the above
becomes clear when we study Fig. 1,
which shows a simultaneous dual strip
chart recording of VU meter and PPG
meter deflections of two different pro -

----

76

;Mx. ROCK RAMO Li VKILIM

JUNE, 1977-BM/E



gram materials. The first is a male
voice with a narrative delivery that is,
slow and measured-like reading
drama. The second is again a male
voice with a punchy (that is, fast or
staccato -like) delivery that may occur
while reading a hard -sell commercial.
The recordings show that for both de-
liveries the PPG meter registers a uni-
form level of 18dBm while the VU
meter registers high (even off -scale)
for the narrative delivery and low for
the punchy delivery. Thus an audio
operator reading a PPG meter will
make no level adjustment for either of
the two voice deliveries.

But an audio operator reading a VU
meter will reduce the level of the narra-
tive delivery by about 3-5 dB, and in-
crease the level of the punchy delivery
by about 3-4 dB. Thus, using a VU
meter, the punchy delivery is 6-9 dB
higher than the narrative delivery!

SPEAK OUT!
Let's Hear What's

On Your Mind

Obviously this is a very significant
contribution to the "loudness of com-
mercials" for which broadcasters are
critized. Of course other, more subtle
factors contribute to this problem, but
how can we ever hope to control these
if we continue to use the VU meter
which does not tell the truth? How can
we hope to bring order to the mess in
audio processing (limiters, AGC,
compressors etc.,) where there are as
many opinions as there are users?
Imagine a house whose builder used a
rubber yard stick, long beams cut
longer and short beams cut shorter than
what they ought to be! Well, that is
what our house of audio looks like
using the VU meter, a rubber in-
strument.

The above clearly shows why a PPG
meter is to be preferred over a VU
meter when assembling different pro-
gram materials into an integrated pro-
gram. But there is more, as we can see
in Fig. 2, which shows simultaneous
dual strip chart recordings of VU meter
and PPG meter deflections of four
different program materials. The
recordings show that again the PPG
meter registers a nearly uniform level
of 18dBm, while the VU meter con-
sistently registers off -scale. Thus an
audio operator reading a VU meter will
reduce the level by about 3-5 dB while
by reading a PPG meter no level ad-

justment is necessary. This clearly
shows that using a PPG meter results
in an overall level increase, with its
resultant improvement of S/N ratio,
and greater modulation capability of
transmitters.

And last but not least the PPG meter
is human -engineered. Its linear dB
scale and its long fallback time make
for very even and smooth deflections
while the VU meter deflections are
"all over the map" as shown in both
figures.

Thus using a PPG meter reduces
operator fatigue, makes for easier
"riding of level" and makes for con-
sistent level reading, which makes
"woofing" unnecessary.

The reader who is interested in more
details on this subject will find them in
my paper, Audio Program Level, The
VU Meter and The Peak Program
Meter, in the IEEE Transaction on
Broadcasting, March 1977, reprints of
which are available from me.

Finally let me say that the PPG
meter referred to here is the European
Broadcasting Union (EBU) standard
PPG meter. It is my hope that the EBU
meter will find acceptance in the
United States. I would hope that it not
be the victim of NIH (not invented
here) disease, and that it will be un-
necessary to "reinvent the
wheel." BM/E

GUARANTEED
LIGHTNING
PREVENTION
AGAINST-

DIRECT STRIKES
by the Dissipation Array

INDUCED TRANSIENTS
by our Transient
Eliminator

POWER MAIN SURGES
by our Surge Eliminator

LIGHTNING WARNING
SYSTEMS

CONSULTING
SERVICES

LIGHTING ELIMINATION ASSOCIATES
12412 BENEDICT AVE. DOWNEY,CA 90242

(213) 923-1268 - or - CABLE: LEAINC

FREEFREQUENFC0YRMEEVAESRUIREMENTS

AM - FM - TV - SUBCARRIERS

.

e{io

47,1110. MUSIANLY'465.117A+114 4
MM.

THE MODEL 300 MEASUREMENT PACKAGE

Direct Digital Readout
Uses FCC approved method

Measurements referenced to WWV

INCLUDES-
 Digital counter -10 Hz to 500 mHz - time base

crystal adjusts to WWV

 WWV Receiver -5 and 10 mHz crystal
controlled - for counter time base reference

All of this and the unnecessary 2 year
warranty-only $460

ELCOM ENGINEERING CO.
P.O. Box 10432, Santa Ana, Cal. 92711

(714) 544-5760
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INTERPRETING THE
IFCCRULES &
REGULATIONS

The Pacifica Case:
George Carlin And His Seven Four -Letter Words
By Frederick W. Ford and Lee G. Lovett; Pittman, Lovett, Ford and Hennessey, Washington, D.C.

The United States Court of Appeals for the District of
Columbia Circuit has taken the Federal Communications
Commission to task in a number of important cases over
the past several months. The Court of Appeals has over-
turned the Commission's pay cable rules and itsportions of its broadcast -newspaper cross -ownership
rules. The same Court reversed the Commission in three
license renewal cases involving equal employment op-
portunity issues. In addition, a Federal District Court in
California held the Family Viewing Hour to be an uncon-
stitutional restriction on broadcast licensees' First
Amendment right to freedom of speech.

The Court of Appeals overturned the Commission
again in the Pacifica case'. The case has significance
concerning the broadcast of sex -oriented material for all
broadcasters and, by implication, for all cable television
system operators.

Background
In 1973, WBAI, New York, broadcast a discussion of

societal attitudes toward the use of language in everyday
conversation. As part of this discussion, WBAI broad-
cast George Carlin's now famous "Seven Dirty Words"
monologue taken from the album entitled "George
Carlin, Occupation, Foole." Prior to broadcasting the
monologue, WBAI broadcast a warning to listeners, ad-
vising them that the monologue contained language
which might be deemed offensive to some people. The
announcer indicated that listeners not wishing to hear the
monologue could switch stations for approximately 15
minutes to avoid exposure to the Carlin routine.

Ironically, the monologue was really a commentary on
words that could not be uttered on broadcast radio and
television stations. Carlin used seven four-letter words

'The Pacifica Foundation v. Federal Communications Commission and the
United States, U.S. Court of Appeals, District of Columbia Circuit, Case
No. 75-1391, March 16, 1977.

'The Commission's authority for prohibiting broadcast of these words is
contained in 18 USC §1464, which states: "Whoever utters any obscene,
indecent or profane language by means of radio communication shall be
fined not more than $10,000, or imprisoned not more than two years, orboth."

which depict (in their literal sense) "sexual or excretory
organs and activities."

A man who was driving with his young son heard the
Carlin monologue and lodged a complaint with the
Commission against WBAI. After an investigation, the
Commission issued an order against PacificaFoundation,
the licensee of WBAI. Therein, the Commission clarified
its definition of indecent language as that which:

. .. describes, in terms patently offensive as measured
by contemporary community standards for the broad-
cast medium, sexual or excretory activities and organs,
at times of the day where there is a reasonable risk that
children may be in the audience. (See June 1975 BM/E
"Interpreting FCC Rules And Regulations" column, en-
titled "Programming Of Violent, Indecent And Obscene
Material.")

Using this definition, the Commission found the
Carlin monologue to be indecent and prohibited WBAI
from broadcasting the seven four-letter words contained
in the monologue.2

The Commission's Rationale
A basic rationale underlying the Commission's Order

has to do with broadcasting's uniqueness among com-
munications media. Broadcasting is unique because (1)
the electromagnetic spectrum limits the number of
broadcast facilities that may operate and (2) broadcasting
is extremely intrusive in nature; that is, listeners need not
take any "significant affirmative activity" to bring
broadcast communications directly into the home. The
Commission laid great weight upon the intrusive nature
of broadcasting because:

(1) "Children have access to radios and in some cases
are unsupervised by parents; (2) "radio receivers are in
the home, a place where people's privacy interest is en-
titled to extra deference; (3) "unconsenting adults may
tune into stations without any warning that offensive lan-
guage is being or will be broadcast; and (4) "there is a
scarcity of spectrum space, the use of which the govern-
ment must therefore license in the public interest."

Because of these considerations, the Commission de-
termined that it should apply the principal of "channel -

continued on page 80
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OTARI's New Solution
to One -inch Eight Channel Recorder

Here is the new recorder you can't miss ... addinc

to your studio, replacing your present equipment.

or just opening your own studio. You are wel

aware that even the professional musicians who

come to you for recording with limited budget,
yet they want professional quality - perfect repro-

duction, easy to use, extreme accuracy, durabilitw

and easy -to -afford cost per performance. Well,

OTARI has the answer to the new trend ... tha,

new MX -7308 multi -channel recorder.

Just check these MX -7308 features ... a newly
designed electronics module with plug-in boards,

front adjustable bias, reference level, test

oscillator, reel tension servo, and synchronoLs

reproduce for overdubbing. In addition, a

direct -drive motor (for stable tape motion with

one -inch tape) offers 15/30 ips tape speeds, and

71/2/15 ips is also available.

For complete information on the new MX -7303,

contact OTARI today.

THE MX -7308

ONE -INCH EIGHT CHANNEL RECORDER

D172,011
Otari Electric Co., Ltd., Otari Bldg., 4-29-18, Minami Ogikubo, Suginami-ku, Tokyo 167, Japan. Phone: (03)333-9631

U. S. A.: Otari Corporation, 981 Industrial Road, San Carlos, California 94070, Phone: 415 593-1648

Canada: Noresco Manufacturing CO., Ltd., 100 Floral Parkway, Toronc, Ontario M6L 2C5 Phone (416) 249-7316

u. K. C. E. Hammond & Co., Ltd. 105/109 Oyster Lane. Byfleet, Surrey KT14 7LA, Phone: Byfleet 41131

*France: Reditec 6266, Rue Louis Ampere(Zone Industrielle des
Chanaux), 93330 Neuilly.S/Marne , Phone: 935-9786

Belgium: Trans European Music S. A. Koeiviiverstraat 105, 1710 Dilbeek, Phone: (02) 569 1823

Netherlands: Selectronic B. V. Sluisplein 3-4, Ouderkerk aan de Amstel, Postbus 28, Phone: 02963/4838 4966

Australia : Klarion Enterprises (Pty.) Ltd. Regent House, 63 Kingsway South Melbourne, 3205, Phone: 61 3801

Singapore : Otari Electric Co., Ltd., Singapore Representative Office.
2701-A 27th Floor, International Plaza, 10 Anson Road, Singapore (2)
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AC -4990
Preamplifier

Winegard
Model
CH -9095

UHF Station
Managers
and Chief
Engineers...
This remarkable low -noise preamp and
new antenna make poor UHF pictures
good, and fair UHF pictures excellent.
You might have read about the new Winegard AC -4990
preamplifier combined with the Winegard CH -9095
antenna, in the "UHF Equality" article in the November,
1976 BROADCAST MANAGEMENT/ENGINEERING. The
article stated:

"CUB (Council for UHF Broadcasting) members
who have tried the new combination say that it

has excellent characteristics. It seems to be an-
other worthwhile aid to the improvement of UHF
broadcasting. It seems likely thatmany UHF fringe -
area viewers will be willing to make the fairly large
investment-$65.95 list for the antenna and $78.50
list for the preamplifier for what will give them
in many cases a very substantial improvement,
lifting them out of the "fringe-categozy."

Actual home installations, presently in use, have
brought about significant results with good reception
of UHF stations extended up to 30 additional miles,
nearly doubling the stations' effective range.

This means that TV households barely receiving you
can now get good, watchable pictures. Those with only
fair reception can now get excellent reception.

We want you to know about these extraordinary Wine-
gard UHF reception products so you can help your
viewers improve their reception while increasing your
audience and reach.

If you would like more information and a copy of our
"UHF Tips" booklet, please write us on your letterhead.

WINEGARD
The Winegard Company

Dept. UHF, 3000 Kirkwood Street, Burlington, Iowa 52601

FCC Rules & Regs

ing" whereby stations would be required to broadcast
offensive material (possibly indecent, but not rising to
the level of obscene) at "times of the day when it would
offend the fewest number of listeners." Thus, the Com-
mission declared that it would be permissible to broad-
cast some material that has serious literary, artistic, polit-
ical or scientific value later at night when the number of
children in the audience is "reduced to a minumum."

Pacifica Appeals
Pacifica appealed the Order to the Court of Appeals

and argued that Section 1464 is "unconstitutional vague
unless the term indecent is subsumed by the term ob-
scene as defined in Miller v. California.3 Pacifica also
advanced two additional arguments. First, the Carlin
monologue was not obscene because it simply does not
appeal to any prurient interests and because, in context, it
has literary and political value. Second, Pacifica also
contended that the Commission's indecency standard as
described in the order was overbroad because it does not
assure that "programs of serious literary, artistic, politi-
cal or scientific value will be allowed to air."
The Court Of Appeals' Decision

The Court of Appeals reversed the Commission's
Order.

"As we find that the Commission's Order is in vio-
lation of its duty to avoid censorship of radio communi-
cations under 47 USC §326 and that even assuming,
arguendo, that the Commission may regulate non -ob-
scene speech, nevertheless, its Order is overbroad and
vague, therefore we must reverse the Order. We should
continue to trust the licensee to exercise judgment, re-
sponsibility and sensitivity to the community's needs,
interests and tastes. To whatever extent we err, or the
Commission errs in balancing its duties, it must be in
the favor or preserving the values of free expression
and freedom from governmental interference in the
matters of taste.

Despite the Commission's professed intention, the
direct effect of its Order is to inhibit the free and robust
exchange of ideas on a wide range of issues and sub-
jects by means of radio and television communications.
In promulgating the Order, the Commission has ignored
both the statute which forbids it to censor radio commu-
nications [47 USC §326; _] and its own previous
decisions and orders which leave the question of pro-
gram content to the discretion of the licensee [Footnote
omitted ]."

The Court found that the Commission's Order which
mandated channeling actually constituted censorship de-
spite Commission protestations to the contrary. The
Court based this conclusion upon the Commission's aim
to keep language that described sexual or excretory
organs and activities out of broadcast media at those
times of the day when there is reasonable risk that chil-
dren may be part of the audience. The Court focused on
the Commission's statement that the seven four-letter
words used by Carlin constitute language that has "no
place on radio," despite the fact that the language might
have literary. artistic, political or scientific value when
viewed in context.

'413 US 15 (1973). See Footnote 2. The Miller standard for determining
obscenity is:

(a) "Whether the average person, applying contemporary community
standards would find that the work, taken as a whole, appeals to theprurient interest.

(b) "The work depicts or describes in a patently offensive way, sexual
conduct specifically defined by the applicable state law;

(c) "Whether the work, taken as a whole, lacked serious literary, artistic
or scientific value."
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The Court further dismissed the Commission's attempt
at channeling by citing a study which indicates that a
large number of children remain in the broadcast audi-
ence until 1:30 A.M. Many broadcasters may be un-
aware that an unexpectedly large proportion of children
make up the late evening broadcast audience.

In discussing overbreadth of the Commission's pros-
cription, the Court stated that such proscriptions would
preclude the broadcast of many great literary works, in-
cluding those of Shakespeare and the Bible. This over-
broad attempt on the part of the Commission to regulate
indecent language also violates Section 326 of the Com-
munications Act, which "specifically prohibits the FCC
from interfering with licensee discretion in program-
ming." Simply stated, in adopting the Communications
Act, the Congress specifically withheld from the Com-
mission any and all power to censor broadcasts. This is

especially so in situations involving "prior restraint"
(e.g., banning in advance expression of ideas determined
to be inimical to the public interest). Rather, said the
Court, individual broadcast licensees have the duty to
ascertain community problems, needs and interests and
program to meet the needs of their service areas.

The Court declined to address the question of whether
the term "indecent" can be more narrowly defined than
the term "obscene" because it determined that Section
326 of the Communications Act (prohibiting censorship
of broadcast matter by the Commission) was depositive
of the Pacifica case. It appears likely that this question
will be resolved at some future time by the Court of
Appeals or the Supreme Court. But even if the FCC had
the power to prohibit non -obscene speech from being
broadcast, the Court concluded that the Order still suffers
from vagueness and overbreadth.

Finally, the Court, in deferring to the programming
discretion of broadcast licensees, stated that the Com-
mission underestimated the forces of economics and of
ratings on the substance of programming. Licensees or
businesses depend upon advertising revenues for sur-
vival. If indecent programming is truly abhorrent to the
public, such shows will suffer low audience ratings and
will be dropped by radio and TV stations. "The corpo-
rate profit motive and the connection between advertising
revenue and audience size suggest that the dike will hold
as long as the community remains actually offended by
what it sees or hears."

What The Decision Does Not Mean
Broadcasters should be elated that the Court limited,

to some extent, the Commission's subtle but growing
control over programming content. However, it is im-
portant to realize what the Pacifica case does not mean.
First, the Court did not hold that the Commission, be-
cause of the unique characteristics of radio and TV,
cannot prohibit non -obscene speech or speech that nor-
mally would be constitutionally protected. This issue
remains to be decided. Second, the Commission could
very well regulate obscenity that is broadcast by applying
the Federal obscenity statute (Section 1467) as long as
such regulation is narrowly drawn and is not vague or
overbroad. Indeed, the Commission may attempt to
recoup from its loss before the Court of Appeals by pro-
hibiting the broadcast of certain words that (1) fall within
a narrowly defined, unacceptable context, and (2) fall
outside of an innocent or educational context.

In the final analysis, broadcast licensees should realize
that they have the responsibility to broadcast in the
public interest. It is up to them to determine what pro-
gram material is of value to their listening public and
what material is offensive to the standards of their ser-
vice area listeners. The Court of Appeals, for one, has a
great deal of confidence in broadcast licensees to do what
is right. BM/E

Ready for RENG?

SAVE TIME and COST

with

is*

Now you can fast search, assemble
edit and play direct to air on the
RAPID -Q. Responds to 1 KHz stop cues
and 150 Hz rewind cues.
Variable speed.

All silicon solid-state record and
playback decks to fit any broadcast
requirements. MDno or stereo. Vari-
c:ble search control, forward and

reverse. DEX noise reduction system
can be switched in or out at choice.

Extremely accurate speed control
with excellent wow and flutter char-
acteristics.

Desk top or rack mount - up to
three decks can be fitted into a case.Coco
EDCO PRODUCTS, INC.
680 Bizzell Dr.. Lexington, Ky. 40504
Outside Kentucky, call toll free:
800/354-9593
In Kentucky 606/259-0434
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GREAT

IDEA
CONTEST

11. An After -Hours Door
Status Alarm For On -Duty
Announcer.
Jon Bennett, Chief Engineer, KYND,
Pasadena, TX

Problem: Our studio is located in a
12 story bank building. So after regu-
lar business hours, it is desirable to
lock the hall foor entrance. On many
an occasion, one of the KYND staff
members would drop by for one reason
or another and scare the wits out of the
man on duty, who may not be expect-
ing a visitor at 2 A.M.

Solution: The schematic shown is
an SCR arrangement triggering a LED
and a Mallory Sonalert. It is highly
recommended that you interlock the
Sonalert through the console in use.
For the door button, I used a good
quality home -type button outside and

VOTE NOW!

GREAT IDEA
CONTEST BALLOT

ON READER SERVICE
CARD

marked it "After Hours." The reed
switch that signals the "Door Open"
was a GC #30-9205. You could
expand the system design to cover any
other door on the premises.

For the resistor below the Sonalert
in the schematic, insert the value that
gives the desired loudness. I wound up
with a 10k and it worked nicely. Con-
struction was done on a piece of vector
board #I69P44-062 with flea clips. I
used the SCR's which were on the
shelf, IF #5RCIOA. Lettering on the
finished box was completed with

A note about Great Idea No. 7
"Push to start -stop" circuit
Michael Callaghan reports that part of his
idea was left out. The remainder of the
idea is as follows: Experimentation with
the values of the resistors and the capac-
itor is encouraged. The circuit relies upon
hysteresis in the relay to operate. (The
fact that the relay requires more current to
pull in than to hold.) Therefore, different
relays will require different component
values. The values specified operate with
a Potter & Brumfield KHP series relay, and
allow up to three complete on -off cycles
per second. A larger relay will require a
larger value of C, with a corresponding in-
crease in cycling time. Shorter cycling
time is an advantage, so if the relay is kept
reasonably small, the circuit will prove ad-
vantageous in its simplicity and low cost.

The Telex/Magnecord 1400 recorder. Split second timing with a
grid of 524 lines passing a quartz crystal control reference each
capstan revolution. This senses, and corrects the speed of the
DC servo drive some 4000 times per second*. Speed stability is
so accurate the National Weather and the Environmental Satellite

Services selected Telex/Magnecord 1400's over
all others to record meteorological display data.
Of course, broadcasters also favor the 1400 for
the rugged stability of the die cast main frame,
DTL logic and exceptionally clean electronics,
Compare our speed, specs, and price. We invite
you to make a split second decision.
*At 7v, ips, adjustable ± 1% to compensate for tape thicknesses
and mechanical wear.

lit) it
- 1  -

TELEX®
PRODUCTSPRODUCTS OF SOUND RESEARCH

COMMUNICATIONS, INC.
9600 ALDRICH AVE. SO.MINNEAPOLIS, MINN, 55420 U.S.A.
Europe: 22 rue da la Legion-d'honneur, 93200 St. Denis, France

Canada: Telak Electronics, Ltd., Scarborough, Ontario
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Datamark Dry Transfer letters.
Here's what happens: When the

button is pushed, the unit LED marked
"Door Signal" lights and the beeper
goes on. If the microphone is open on
the console, the light only comes on
and the beeper will sound when the

microphone goes off. The same when
the "Door Open" signal occurs.

This has been a valuable addition to
KYND, as now when deliveries or vis-
itors come after hours, the announcer
is aware of someone being in the
studio or someone wanting in.

12. An LED, Cart, Status
Circuit.
Ricky Benson, Chief Engineer,
KHOM-FM, Houma, LA

Problem: Our announcers some-
times get caught up in the fast moving
routine of the control room and forget
things. This usually shows up on the
air as a spot played twice. Therefore a
visual indication of cart status was
needed.

Solution: The circuit I designed was
for an ITC, single deck, cart machine.
By using three such circuits, it worked
equally as well in our triple deck
machine.

RI

IK32
R2 R3

"4" " 25 VOC

260K52

97/.52 ort.

Benson's circuit for cart machine.

The LEDs are mounted in the black
section of the front panel and show up
very well. The LED will light when
the start button is pressed and ex-
tinguish only when the cart is re-
moved, thus giving the announcer an
indication that the cart has been

Still Number One
in cartridge tape

splice finders.

Beaucart
keeps erase and
splice -finding functions separate.

With a Beaucart' splice finder it's impossible to erase
what you want to keep. Covered by Patent No. 3,854,643,
this unique system locates tape splices on A, B, and C -
size cartridges and stops the tape within one inch be-
yond the capstan. The bulk erase function is ent rely
separate to protect the information on each cart. And on
top of all that, our splice finders are priced up to $100
less than comparable units.

Order now: Model SFE-1 Splice Finder with bulk
eraser at $420.00 or Model SF -1 without bulk eraser at
$395.00. For more information, call (203) 288-7731 or
write today.

UM BEAUCART DIVISION
UMC ELECTRONICS CO.

When delivery counts
these small amplifiers do
Big jobs

Introducing the professional series of
amplifiers that won't let you down, or shut you
down, when. you need them. They stand alone
when it comes to quality, performance and
reliability, at a price that's competitive with
ordinary amplifiers.

For complete information on the LA -327 Line
Amp, the MP -327 Mic Preamp and the 0A-100
Op Amp don't hesitate to call or write us.

Quality. Iniegriw and On TIM(' I )elitviy

*Aka HOLLAND ELECTRONICS, INC.
970 East 92nd St., Brooklyn, New York 11236/212-6494330
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Great Ideas
played.

The " -" should be connected to
J 1, pin 4; " +" should be connected
to J 1, pin 8 (on the triple deck, all
three " +" may be connected to one
point); the gate should be connected to
J 1, pin 7. I have the value of resistor
R 1 figured for an LED with an aver-
age current of 25 ma. R2 is to bypass
any false signals to ground. R3 limits
the current to the gate. The SCR is an
ECG 5404.

13. Special Effects
Between Keys.
Gerard Mullin, Technician, WJBK-TV,
Southfield, MI.

Problem: Using a composite
chroma keyer without an H shift.

Solution: A close study of the draw-
ing will reveal the secret: mix/wipe the
background "upstream" on El. For
example, to dissolve out of chroma
key; dissolve to the chroma key source

With Chyron II and
Chyron IIIB TV Titling
and Graphic Systems

you can...

ZOOM

CILANATE Okift
GRAPHIC SEW OMNI
REILL Ui ILE IE 1J 1

©Kurnp© jillataW411

FOR COMPLETE INFORMATION CALL OR WRITE.

CIHMPIK TELESYSTEMS
DIVISION OF CHYRON CORPORATION

NEWTOWN ROAD. PLAINVI VV NFW YORK 11903TELEPHONE 1516) 249-3296* TELEX: 144522 CHYRON PLVW

4
Oar

BC 9N/04,6 /(EYER

Mullin's circuit for special effects
between keys.

(C1 in this case) on El. (We are still in
chroma key; but, here Cl is filling both
the foreground and background.) Also,
El can be used to A -B mix or A -B
wipe behind the chroma key or wipe to
a chroma key.

14. Uses of An FM Tuner
And Oscilloscope.
Stephen R. Waldee, Broadcasting
Consultant, Waldee Audio Produc-
tions, San Maeto, CA

Problem: FM stereo maintenance.
Solution: Here's how I use an FM

tuner and an oscilloscope to aid in FM
stereo maintenance.

The station's FM stereo modulation
monitor will dramatically register
microsecond -fast pulses on its peak
light, but even the slower -acting mod-
ulation meter will not tell the full story
of modulation density and loudness,
especially since the meter will respond
to only one polarity of modulation at a
time. So, to get a fuller picture of the
effectiveness of the FM limiter, an os-
cilloscope should be connected to the
wide -band output of the monitor. Feed
the transmitter with a tone to precisely
100% modulation as read on the meter,
and set the vertical gain of the scope to
show a waveform you can reference on
the scope graticule for ±75 kHz de-
viation. Then with normal program-
ming, you can see the density of the
mdoulation envelope, and with a little
practice while changing scope sweep
times, you can discern how often the
important midrange and low -frequency
material nears the 100% point. You
may discover that the only time you hit
full modulation is with high -frequency
transients, and particularly the trouble-
some highs that cause stereo generator
lowpass filter overshoot, and the mid-
range and lows seldom register higher
than 40 to 60%. At this point you can
check your limiter pre -emphasis track-
ing and sweep your audio system -lim-
iter -exciter frequency response with
square waves. Or you may be able to
get more effective loudness and mod-
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ulation density by modifying your lim-
iter, readjusting its threshold, or re-
placing it with a state-of-the-art
device.

The scope is also handy for check-
ing your station in relation to the com-
petition. Use a modern wide -band FM
tuner, and DC -couple your scope to
the ratio detector or discriminator
ahead of the stereo demodulator or
de -emphasis circuits (most modern
tuners now have a composite output
labelled "4 -channel"). Be certain that
the tuner bandwidth is wide enough to
at least pass the 53 kHz stereo in-
formation. Calibrate your scope with
your own mod meter and transmitter,
and then tune around the dial, check-
ing strong stations that fully limit your
receiver. You can tell when you are
precisely tuned in, as the scope trace
will exactly center on the scope
graticule if the scope is DC -coupled to
the receiver's detector. A most im-
portant warning is not to rely too
strongly on what you see, because the
tuner bandwidth will not be as linear as
a 300 kHz wide modulation monitor,
and high -frequency attenuation will
reduce the amplitude of stereo and
SCA sidebands. Furthermore, multi -
path in your reception will also distort
the waveform and amplitude relation-
ships. But you can at least see, in a
relatively crude representation, if that
louder station up the dial is modulating
well beyond legal limits, or merely has
more effective modulation control and
signal processing. This information
may help you induce the station to
invest in better signal -processing
equipment.

If your tuner has a special AM -
output from the FM IF -strip, you can
use the horizontal and vertical ampli-
fiers on your scope to look at the am-
plitude -versus -frequency modulation
of the received FM signal. Many of us
have seen the tuning display on the
Marantz tuners with oscilloscopes, and
know how handy this AM -FM plot is
for turning an FM antenna for mini-
mum multipath (simply rotate the
aerial for the straightest line). If your
remote FM stereo modulation monitor
is giving different readings at the
studio than at the transmitter site, it
may be due to multipath which may be
reduced or eliminated by antenna rota-
tion or re -location.

An FM stereo-SCA operation will
benefit from oscilloscope observation
of the baseband signal without aural
modulation. Sync on to the 19 kHz
pilot tone. Is it sinusoidal? Or is the
pilot distorted by presence of second
and third -order harmonics due to mis-
balance of the stereo generator 38 kHz
suppression? The cleaner the pilot and
the lower the 38 kHz suppressed sub -
carrier, the lower the crosstalk from
the pilot's third harmonic and the 67

kHz SCA carrier. In one case in-
volving an old transmitter, it was nec-
essary to stagger -tune the IPA and
driver stages slightly due to bandwidth
limitations in the transmitter itself.
Watching the pilot signal on the scope
greatly simplified this procedure. Then
when the tuning was completed, the
station was fully modulated and the
amplitude -versus -frequency display
was consulted. Any rounding -off of
the straight line on the scope indicates
mistuning or poor RF-stage bandwidth
(do this test at the transmitter site to
avoid picking up any multipath that

might contribute errors).
The degree of usefullness and accu-

racy of the above procedures is de-
pendent upon: (1) the calibration accu-
racy of the station's modulation moni-
tor; (2) the bandwidth of the tuner
utilized; (3) the bandwidth of the
scope, and proper connection to the
tuner; and (4) the alignment of the
tuner's IF strip and detector. Be certain
that before you make adjustments to
the transmitting equipment in response
to your observations, the above four
conditions have been thoroughly
checked.

When we say "Nobody has it like
Spotmaster," we mean it.

Here's the most ad-
vanced three deck on
the market. It's our
up - dated 5300A
with plug-in decks

for unsurpassed ac-
cessibility; and a

new internal mech-
anical design which
insures very stable

and accurate deck

and capstan posi-

tioning independent
of front panel reference. And note
the run lights next to each deck.

Nobody
has it like
the NEW
Spotmaster
5300 A
with Plug-in
Decks

More features? A premium, direct
drive hysteresis synchronous motor;
reliable low

All leads to the deck go through this
plug-in connector. There is nothing
to disconnect to remove the deck.

voltage, solid-state,

solenoid switching,
the superb Phase

Lok III head brack-
et, FET muting,
active cue tone fil-
ters and rear panel
LED service aids. It's
all there in the new
Spotmaster 5300A.

For information call
or write Broadcast

Electronics, 8810
Brookville Rd., Silver Spring, MD
20910. Phone: (301) 587-1800.

BROADCAST ELECTRONICS, INC.
A FILMWAYS COMPANY
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"The Ikegami
HL-77gives me
the best picture
I've ever seen
on a portable
camera:'

That's what Jack Everette,
Executive Vice President of
Midwest Television, Inc.,
Champaign, Illinois, quotes
Midwest news teams as saying
about their Ikegami HL -77
ENG cameras. Midwest Tele-
vision, Inc., has three cameras
at Champaign (WCIA) , a
fourth at the state capitol in
Springfield, Illinois, two in
Peoria, Illinois (WMBD-TV),
and two in San Diego, Cali-
fornia (KFMB-TV).

Other comments:
"Our newsmen say they're

proud to be working with the
most advanced equipment in
the business."

"Other news teams tell us they
wish they had cameras like ours."

"Ikegami cameras give great
mobility to news cameramen."

"Excellent pictures, even at
low light levels."

That's why more TV news
teams use Ikegami ENG/EFP
cameras than all other ENG
cameras combined.
For more reasons, contact Mort
Russin, V.P. Sales, Ikegami
Electronics (USA) Inc.,
29-19 39th Avenue,
Long Island City, N.Y. 11101
(212) 932-2577

Ikegami

Circle 155 on Reader Service Card
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Rubidium Standard 300

Rubidium frequency standard includes
output at color TV subcarrier frequency
of 3.5795 . . . MHz, at 2.5 Vpp, vari-
ation less than 2% through 360° of
phase at constant temperature with
harmonic distortion below -40dB and
non -harmonic below -70dB, con-
tinuously phase shiftable. Model
FRT-TV also has output at 10 MHz,
sinewave, 0.5 Vrms into 50 ohms,
floating ground, short circuit protected.
Long-term stability is rated ±1 in
10- u/month. Tunability range is
±1221 x 10-" to ±5000 x 10-"
EFRATOM CALIFORNIA, INC.

Time Lapse Video Recorder 301

Time-lapse video tape recorder gives
up to 99 hours of recording. Model
TC310 is remotely switchable to real
time, records at 44 intermediate speeds.
Horizontal resolution is more than 300
lines; S/N 40 dB; reel, 7 inch EIAH-1
standard; tape, one-half inch. Thumb -
wheel sets recording time. Single lever
controls tape motion; line -locked verti-
cal sync output. $2395.00. RCA.

Stand -By Power System 302

Uninterruptible power system, 5 KVA,
uses solid-state circuitry throughout.
System efficiency is rated 85% (80% at
20% of load), distortion under 5%, fre-
quency regulation ±0.15%, voltage
regulation ±1%. Output is 115 v or 230
v, selectable. Unit provides 15 minutes
of standby time from a 50 -ampere -hour
battery. $4995.00. NOVA ELECTRIC
MFG. CO.

Mobile TV Production 303

Mobile color television production
center has two Panasonic color studio
cameras on Quick Set carriers. The
Studi-All V has all electronics in a
mobile rack cabinet, including triple
monitors for Camera 1, Camera 2 and
preview, plus large -screen color/re-
ceiver monitor for program, off -air
record. Also included is an audio

mixer, sync generator with genlock,
and color special effects generator.
Other features are a pop -out writing
shelf, six -position switcher, camera
control units. $16,990.00. COLUMBIA
VIDEO SYSTEMS.

TV Modulator 304

TV modulator covers all standard and
special channels, 6 to 270 MHz. Model
TM -2400 uses IF modulation, has
standard output level of +54 dBmV,
differential gain ±0.5 dB, differential
phase ±1 degree. Operating channels
can be changed in the field by one PC
board substitution. IF design allows
modulation at a fixed frequency, so
filters are optimized for true vestigial
sideband signal. Under $900. A
microwave version is also available.
CATEL.

30 -Minute KCS Cassette 305

the KCS package has 30 minute playing
time. KCS-30, designed primarily for
the Sony VO-3800 and VP -3000, can
be used in any machine that accepts the
KCS package. Other U-Matic cassettes
also introduced are the full size KCA-
70, 70 minutes, and KCA-90, 90
minutes. All three use new thin -tape
technology. DUPONT COMPANY.

Fluid Camera Head

Universal fluid head and tripod for film
and video cameras weighing up to 12
pounds has a quick -leveling claw ball
and cavity system. Model 808 has a
AUTOSLIP self-adjusting breakaway
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TEST NTI'S DIGITAL UNI-PATTERN

 Pattern is generated electrically.

No tube is used.

 DRC Digital Rise time Controller, is

employed to produce an image having

the same feeling as that of a pick-up

camera tube.

 Plug-in unit system by function makes

maintenance easy and another resolution

can be made.

 Any desired pattern can be prodused.

Send us your pattern diagram and we will

send you an estimate.

MODEL 525 DIGITAL

MONOSCOPE SIGNAL GENERATOR

Basic pattern of conventional television signal.

MODEL 535 COLOR

MONOSCOPE SIGNAL GENERATOR

Simple patte n. But perfect color test signal

generated. Flying spot face projection is unne-

cessary.

MODEL 529 DIGITAL

NETMARK SIGNAL GENERATOR

NETWORKS

DRC system provides an extremely stable picture

equalling that of a camera. High maintainabili ty

generator which does not distort to effect any

electron beam.

N T I America, Inc.
,6811 v.rle Street LOS ANGELES. California 90028

Pile', 213 462 8 9 4 5
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New Products

free pan, and HYDRALOK, providing
secure locking in any tilt position. Fluid
remains operative from -4°F to
+167°F. $300. CINEMA PRODUCTS
CORP., 2037 Granville Ave., Los
Angeles, CA 90025.

Audio Processor 306

Multiband audio processor allows set-
ting of compression ratio, threshold,
and output separately on each of three
bands. TA Discriminate Audio Proc-
essor II does not include a peak limiter,
can be used with improved limiters as
they become available. Unit uses an
electro-optical attenuating device in the
leveling section. TRACK AUDIO.

Communications Receiver 307

Communications receiver for 50 kHz to
29.7 MHz is fully synthesized, has
five -digit readout of frequency tuned
in. Model DR -22 has switch selectable
4 or 8 kHz bandwidth, with ceramic
filters. In addition, crystal filters at 30
MHz and 10.7 MHz provide high selec-
tivity, freedom from intermodulation
and cross modulation interference. Dig-
ital phase -locked loop tuning system
has crystal accuracy and stability; fre-
quency is selected by four rotary
switches, plus a fine-tuning control.
$995.00. DYMEK.

Audio Record Card 308

Directly installable audio record card
for Ampex VR-1200 and VR-2000 has
high rejection of thumps, clicks, pops

or holes during audio edits. Model
AR -1200 claims lower distortion
lower noise, and better headroom than
the original cards. $295.00. N.O.V.A.
CORP.

Date/Time Video Generator 309

Calendar/clock generator puts the
month, day, year, hour, minute and
second on a video screen. Model 1224
operates on 12 volts, has step and set
buttons on front panel. Date and time

continued on page 80

.SG

The honest -value compact color monitors

aAAT2 0 N
RACK MOUNT

COLOR MONITORS

WINT-2 N
AM -5

0
O
9

ENG never looked so good,

for portability -plus, tne new Amtron AM 
is processional in every respect Single -gun
Trinitron color system. R -G -B gun switches.
A -B video input internal/external sync.
AC, DC power operation and pulse -cross

',May

aJtATe 0 N
AM -12

Single -gun trinitront color system. and Amtron
know-how makes the AM -12 color monitor
the choice of the professional RGB gun
switches underscan. nt 'eel sync and !alley
light are standard Optional pulse cross
A, B video Input and race -mount slides

TM Seine

allAT2 0 N
AM -17

A standard in broadcasting. teleproduction.
education and government. the AM -17 color
monitor features the superior single -gun
Trinttron' Color system. RGB gun switches
int text sync and underscan plus optionii'
pulse -cross display and Air B inputs

cAMT2 0 N
P.O. BOX 1150, APTOS, CA 95003

PHONE: (408) 688-4445
IN EUROPE CONTACT. C.W CAMERON LTD

GLASGOW TELEX 779469

Circle 157 on Reader Service Card
87



New! Sylvania
Vented

- FAY Bulb.

INTERNAL DICHORIC
HARD COATED

NO FLAKE OR BURNOFF
FADING REDUCED

HEAT SYNC'D & VENTED

FROSTED INNER CAPSULE
COOLER OVER LIFE

MINIMAL LENS CRACKING
TWO PIECE CONSTRUCTION

PERFECT RETROFIT

Nationwide service for over 25 years.
Same -day shipment any where in US.

(212) JUdson 6-1620
BARBIZON ELECTRIC

426 W. 55, NYC 10019
Circle 158 on Reader Service Card

New Products

are independently positionable over
100% of the video screen. Trickle -
charged batteries that will operate unit

F=I : 1 -1-1

 - :

up to eight days after a power failure are
optional. $690.00. UNIVERSAL PROD-
UCTS.

Surge Protector 310

Line surge protector has a suppressor to
absorb energy from transients above the
protection level. It alk) has a ferrite
filter to suppress transients and spikes
below that level. Unit plugs into stand-
ard AC outlet; protected equipment
plugs into unit. $14.95. DYMA ENGI-
NEERING.

Video -Activated Switch 311

Video -activated power switch turns
monitors and other devices on and off
automatically by sensing the presence
or absence of the horizontal sync in a
composite signal. Model VPS-1 has a
turn -on time of 0.5 second with 1 volt
video input, plus 3 dB minus 6 dB.
Turnoff time is 12 seconds minimum;
switch will not turn off when color
black is present. $95.00. VIDEO AIDS OF
COLORADO.

Audio Recorder 312

Audio tape recorder has DC capstan
with phase -locking to crystal control.

Model F-400 has speed stability of
0.02%, wow and flutter, 0.25%. Modu-
lar mechanical and electrical com-
ponents allow easy servicing. The
heads are "hard topped" for long life.
SCHLUMBERGER.

IPE-cT4
A CHARACTER GENERATOR
SHOULD HAVE:
SMOOTH LETTERS
AUDIO INTERFACE
VERSATILITY
DOWNSTREAM

OR SOU
FOREIGN
COMPAC
MATH
LOW
LOW
!TALI
PRINTED CIRCUIT
2 CHANNEL OUTPUT
SOPHISTICATION
2 SIZE LETTERS
PLUG-IN CARDS
COLOR COMPATIBLE
FULL YEAR WARRANTY

THE K128 OFFERS THE

ABOVE FOR $3250
OPTIONS AVAILABLE: INDEPENDENT
PREVIEW, AUTO CENTER, ROLL AND

CRAWL, MEMORY EXPANSION

KNOX, Ltd.
16021 Industrial Drive

Gaithersburg, Maryland 20760
(301) 840-1930

THE
CUE MACHINE

If our intercom systems can handle the Academy Awards,
the Grammy Awards and the Montreal Olympics .

imagine what they'll do for your productions!
A Free package of possibilities is yours for the asking

OClear-Corn,
intercom systems

759 Harrison St., San Francisco, CA 94107
(415) 989-1130.
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Radio Programming
continued from page 22

After recording all the scene sepa-
rately, but in sequence, edit the good
takes together to form a dialog reel.

Effects and music
We've already eschewed overuse of

effects, now some words of caution
about music. Appropriate music is es-
sential to the success of your produc-
tion. This means commercial mood
bridges, stings, stabs, underscores
specifically designed for dramatic
radio. Do not use any music the audi-
ence can identify, as what they as-
sociate that music with will distract
them and detract from the mood you
are trying to establish.

Recorded background music and
special effects are available from many
sources. But you'll find that not all
needed effects are available on
records. Here's where your own in-
genuity comes into play. You might
begin by constructing an all -terrain
open box from 3/4 -in. plywood, 4 ft.
long by 2 ft. wide by 10 in. deep.
Divide the 4 -ft. length into three sepa-
rate felt -lined compartments. Fill one
compartment with a mixture of clay
and sandy soil, another compartment

continued on page 90

S-21Ten Mixer Dual Mono Console

One way is the new LPB S-21 Signature II dual mono audio console. Its stereo
companion, the S-20, is the other. Either way, you get 30 inputs for 10 mixers.

The S-21, with plug-in capability for up to 30 mics, is ideal for mono broadcast
and other professional sounc uses, while the S-20, with standard features others
offer as options, boasts dual stereo program channels plus mono mixdown.
Engineered to satisfy the most exacting broadcaster, both are perfect as the
centerpiece for the custom designed,
wood -grained Dj,-) 10 studio furniture.

There are two ways of finding out about
these and all the other LPB products
available . .

One: write
Two: phone S-20 Ten Mixer Dual Stereo Console

LPB LPB Inc.
520 Lincoln Highway, Frazer, PA 19355 (215) 644-1123

LOOK!
FOR SONY VO-3800 VIDEO CASSETTE RECORDER

"FOR MICROWAVE TRANSMITTERS"
FOR REMOTE BROADCASTS

MODEL MA 3CT
MIXER -AMPLIFIER

$699.50

3 MIKESOR 2 MIKES HI LVL SOURCF
 AOC W/DEFEAT SWITCH
 HEADPHONE AMPLIFIER

2" X 4" X 5"
TONE OSCILLATOR
-50 DB and LINE LVL OUT

NOW IS USE BY MAJOR NETWORK
NEWS CREWS II

Transiat-O-Sound
728 YOSEMITE DRIVE

INDIANAPOLIS, IN 46217
PHONE: 1317) 8971549

ALL YOU NEED
FOR ATE

 YOUR STATION 
 THE AUTOMATIC TRANSMITTER OPERATOR 

The one everybody was talking about at the N.A.B.

1111 1111.

Alarm and
Cc ntrol Panel

WITH A
PROPERLY
INSTALLED ATS:
 NO CITATIONS for Overpower.
 NO CITATIONS for Overmod.
 NO CITATIONS for M ssing or Incorrect Meter Reading.
 NO CITATIONS for Operating Past Licensed Hours or with Wrong Power.

FREE INSTALLATION OF THE NEXT TEN SOLD

Transmitter
Control Panel

THEAUTOMATIC
TRANSMITTER

OPERATOR
...GUARANTEED to meet FCC
standards for ATS control
for one year from date
of delivery.

KI9et
OrkSiNc

PO. Box 79. Medina. Ohio 04256
(2161 336-7500

Gordy DuVall. Vice Pres. Sales
6830 North Ottawa Ave.. Chicago. III 60631

(312) 774-5115
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Radio Programming

with fine gravel mixed with a few
small to medium size rocks, and the
third with dried leaves and twigs.
Four -footed critters "walk" by means
of short -handle rubber plungers or hol-
lowed, halved coconut shells over the
different terrain. Invert the plungers or
shells for two -footed critters.

Changes in volume and playback
speed will allow different uses for the
same effect. Wind or surf that is gentle
at low level becomes hurricane and
raging torrent respectively at full
volume, with the actors' voices trying
to "top" the effect. A vacuum cleaner
played back at half speed makes a con-
vincing moving space ship interior.

A spring reverb and a variable hi -lo
sound effects filter are useful tools,
too.

Editing and mixing
Most college and university audio

departments will have the two or three
tape recorders and the turntable needed
to do the final editing job, and the
radio station to put the program on the
air. With hard work and any luck at all
in your available talent, you will have
a program that listeners of every age
will rate high. BM/E

Meets all FCC/FAA regulations.
Technical support provided.

Complete kits, 300 MM beacons,
flashers, obstruction lights, photo
controls, isolation transformers, lamp
failure alarm systems, plus many
special features.

HUGHEY& PHILLIPS
Tower Obstruction Lighting

3050 N. Calif. St., Burbank, CA 91504

Circle 164 on Reader Service Card

TO CORRECT FOR MONO SUM ERROR

PHAS ENHA CER

Affects phase only . . . does not degrade stereo signal.
EDCO PRODUCTS, INC., Outside Kentucky, call toll free: 800/354-9593
680 Bizzell Drive, Lexington, Ky. 40504 In Kentucky: 606/259-0434
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When accuracy Counts...Count an Belar
for 11111/F11011 MONITORS

816.111,111:6141111

-1011 116
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.6111116 (.101 .6 pol 6161 W. 6166.0
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A

-COSMO, fill11011011111111

BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANF.AHIE AVf ,,,JF AI '
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SALES OFFICES
Broadband Information Services, Inc.

295 Madison Ave.
New York, New York 10017

EASTERN & MIDWESTERN STATES
295 Madison Avenue
New York, New York 10017
212-685-5320
Kenneth F. Luker, Jr.

WESTERN STATES
1212 Hearst Building
San Francisco, California 94103
415-495-0990
William J. Healey

P.O. Box 49206
Los Angeles, California 90049
213-826-4543
Art Mandell
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Introducing the Duca-Richardson Series 4000.
Simply the most advanced
production switcher ever created!

CI-cle 171 on Reacer Servbe Card

Color Coding
Sinplified operaton and
reduced chance
operator errors are
realized through color
continuity of all
video paths.

15 Button Keyboards
Easier selection of
patterns, transitions.
key sources and quadrant
presetting is possible
through the use of
keyboards on the function
modules, downstream
keyer and quadrant
selector.

E9 Time Choices
Automatic transitions
can be preset from 0.1
t) 9.9 seconds in 0.1
second increments.

Duca-Richardson Corporation
11465 W 48th Avenue
Wheat Ridge. CO 8003:: 303 423-1300

10 Key Sources
6 chroma keys, the
B Bus, Preview Bus and
2 externa keys are
selectable as key sources,
and any one can be
used as a composite
chroma key source.

99 Pattern Choices
You jet top creative
flexibility from 99 patterns,
including rotary wipes and
rotary patterns-each cf
which can be preset.

Function Modules
NI basic switcher fjnctions
are consolidated on the
function modules for
ease of operation.

Status Lights
Status ,ndicaton of all
switcher operations is
easily visible at a glance.
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