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THE MAUF SAic
1TE IDCWIEU LIME

A new high efficiency 5 -kW AM trans-
mitter and a new high performance
stereo console at lower prices . . . They're
here! The new Power Rock AM transmitter with
high performance, super -efficiency and a super -
competitive price. And a Collins eight channel stereo
console that offers superior performance at a price
50% less than our ten channel model.

The new Collins 328E Power Rock 5 -kW AM
transmitter: Uses switching modulation (the time -
proven technique used in most high efficiency reg-
ulators) and a new high efficiency RF amplifier. This
adds up to lower power bills  Features an advanced
output network called Q -Taper which improves fre-
quency response and reduces adjacent channel
cross -modulation interference  Other goodies:
Automatic power output and modulation control.
125% modulation capability. Built-in diagnostic aids.
Plus other features that foreshadow the day of auto-
matic transmitter operation  And it's all in a cabinet
the size of a 1 -kW unit!

4 4 t1.Llllal F )

The new Collins Mark 8 Stereo Ccnsole is an en-
gineer's deight: All plug-in construction - switches,
PC boards, ateauators and amplifiers. Plus a host of
other maintenance aids  Performance that equals
consoles several times its cost: 22 dB of headroom.
1/2 -dB frequency response. 1/4% harmonic and inter -
mod distortion. Big 25-W monitor amps. 5-W head-
phone amps. And optional machine control functions
for ease of operation.

For more information on the Power Rock and the
Mark 8 or any of the full line of Collins quality
broadcast products, contact your local Collins
Broadcast salesman. Or Broadcast Marketing,
Collins Commercial Telecommunications Division,
Rockwell International, Dallas, Texas 75207. Phone:
(214) 690-5574 or 5424.

I. Rockwell International
where science gets down tc business

Circle 1C0 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.

ORROX
See us in the field from

New York to Hollywood or at
Montreux '77/Terrasse/Niveau 300.

3303 Scott Boulevard
Santa Clara, CA 95050, USA
Phone: (408) 988-2000, Telex: 910-338-0554

Orrox International
27 Taxetstr, 8045 Ismaning/Munchen, West Germany
Phone: (089) 96-72-22
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"I saw it in BM/E" is a phrase
we often hear. If you missed
part or all of the NAB '77
exhibits, read this month's
NAB Show -In -Print report
carefully-over 170 new
products are examined. You,
too, can say, "I saw it in
BM/E."
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6 Broadcast Industry News
RCA shows satellite link with 6 -foot receive antenna; Over -the -air pay TV gets
going; NCTA outlines air safety plan

22 Radio Programming & Production
The "winning formats" or you can't succeed in radio without really trying

28 BM/E's Program Marketplace
Profile of TM Programming, Inc.

34 Latest Achievements, Future Tech Problems On Montreux Agenda
June 3-10, leading TV experts from around the world will gather at the
International Television Symposium in Montreux, Switzerland

38 WARC 1979-Setting Telecommunications Policies To The End Of The
Century
U.S. position at WARC could have important effects on how U.S. domestic
operations are conducted

44 NAB SHOW -IN -PRINT 1977

NAB '77-Better Than Fantastic 44

TV At NAB 45 Video Processing Tools 86
TBCs/Video Processors 45 Lighting 89
Frame Synchronizers 49 Microwave ENG 89
Special Effects, Production Boards 52 TV Transmitters 92
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Camera Accessories 84 Monitoring 124
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Network broadcasting by radio stations

Great Idea Contest and Broadcast Equipment departments do not appear
this month to provide space for an expanded NAB Show-ln-Print report
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FEATURES-

 High Performance

 Clamped Inputs

 Vertical Interval Switching

 Destination Oriented Matrices

 Expandable

 Economical

Station Plaza East
GREAT NECK, NY 11021
(516) 487-1311

OPTIONS-

 Additional Audio. Matrices

 Breakaway Audio Control Systems

 Tally Relay Systems

 Special Control Systems

 Dual Power Supplies

 XPT Memory Protection

THE GRASS VALLEY GROUP, INC.

4419 Van Nuys Blvd, Ste 307
SHERMAN OAKS, CA 91403
(213) 990 6172

A TEKTRONIX COMPANY

1644 Tullie Cir, NE
ATLANTA, GA 30329
(404) 6340521

P.O. Box 482
MABANK, TX 15147
(214) 8871181

810 W Bristol Street
ELKHART, IN 46514
(219) 264-0931



BROADCAST INDUSTRY

31I-111rS
RCA Shows Satellite Link
Antenna For Radio

Clearly foreshadowing the use of hun-
dreds, then thousands, of receive -only
satellite earth stations for radio signals
around the U.S., RCA American
Communications demonstrated on
March 21 a closed loop linkage up to
the RCA Satcom "bird" and back
down to an experimental 6 -foot antenna
on the roof of an office building in New
York.

The demonstration was carried out in
collaboration with United Press Inter-
national in their New York offices.
Officials of UPI predicted widescale
use of such earth stations for delivery of
news, data, audio feeds to UPI sub-
scribers: eventually from 3000 to 5000
earth stations will be used by UPI
alone, the spokesman said.

The six-foot antenna system has not
yet been finally approved by the FCC
but RCA officials said they were sure it
met all the technical requirements and
would, in a short time, get the approval.
Advantages, of course, are far lower
size, weight and cost than those of
larger systems. Total weight of the an-
tenna and its support is about 200

Six-foot satellite antenna on office roof.

pounds; the electronics were in one
cabinet weighing less than 100 pounds.
The whole system is easily installed on
most rooftops.

All the components of the system are
fully developed in production. The an-
tenna itself, made of fiberglass with
aluminum sprayed on is by Prodelin,
Inc., of Hightstown, NJ. A low -noise
preamplifier, attached directly in back
of the center of the antenna, is a GAAS
FET unit by Scientific Communications
of Garland, Texas, with 62 dB of gain,
noise figure of 93 degrees Kelvin. The
main receiver is from Comtech Labora-
tories of Smithtown, NY. It takes in the
4 MHz down signal and produces the
baseband signal.

Quality of the voice and music
signals was excellent. Philip
Schneider, executive vice president of
RCA Americom, pointed out that the
single -repeater operation allowed
maintenance of at least 65 dB of S/N
ratio, with optional bandwidths of 5,8
and 15 kHz.

Over -The -Air Pay TV Gets
Going
BTVision, Inc. got its over -the -air pay
TV system going in East Orange, New
Jersey, March 1 and several other sub-
scriber TV broadcast systems are get-
ting ready to go.

BTV is offering Wometco Home
Theatre to subscribers on a per -channel
basis. The subscriber will pay about
$12.95 per month for programming on
channel 68, WBTB-TV, between the
hours of 8:00 pm and 2:00 am. The
programming will consist mainly of
first run films and specials. Wometco
plans additional over -the -air systems
and is ahead of subscriber projections in
its East Orange project.

The subscriber also pays an in-
stallation charge for a Blonder Tongue
Laboratories decoder which has its own
antenna and plays the programming on
Channel 3.

A similar system went on the air in
Los Angeles over Channel 52 on April
1. This is a joint venture between Na-
tional Subscription Television, headed
up by Jerry Perrechio, and Oak Broad-
casting, licensee of KBSC. Oak Indus-
tries manufactures the decoder used in
this system. Costs to the subscriber is

$17 monthly plus installation charges
and a deposit.

UHF Lobby Asks For Noise
Reduction
The Council for UHF Broadcasting
(CUB) has called on the FCC to reduce
its allowable noise specifications for
UHF to ten decibels within two and a
half years. Present FCC rules specify
that TV sets must have noise figures of
18 decibels or better.

Phillip A. Rubin of the Corporation
for Public Broadcasting (CPB), which
helped found CUB, explained that
"every three decibels which sets are
improved is equivalent to doubling the
power of a station's transmitter."

The comparable noise figure for
VHF receivers is approximately seven
or eight decibels.

Even with the proposed parity of
noise figures between the bands, UHF
would continue to operate at a dis-
advantage with the handicaps of anten-
nas design, propagation and tuner
design, according to CUB.

NCTA Outlines Air Safety
Plan
The National Cable Television Associ-
ation has put forth a five -point program
which it says will prevent frequency
interference between cable TV and crit-
ical air navigational and emergency
frequencies.

This potentially hazardous problem
has been under considerable scrutiny
since an interference incident in April
of 1976, involving a CATV system in
the Harrisburg, Pa. area. In this case,
the local cable system was discovered
to be interfering with the Harrisburg air
traffic control approach frequency of
118.25 MHz.

In its plan, the NCTA claims that a
drastic reduction of bandwidth avail-
ability is not necessary as was proposed
by the FCC.

Under the NCTA plan:
 A list will be maintained by each
cable system of frequencies presently in
use.
 Systems operating carriers in the
108-118 MHz air navigation band will
operate with a minimum carrier offset
of 25 kHz on those frequencies used by

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-
sible, 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 wi-th 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-lequipment and procedures.

There was a time when "no lights- meant no story. N3w 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.
Circle 102 on Reader Service Card



News

air navigation facilities in the cable
system's area.
 Systems operating carriers in the
118-174 or 216-300 MHz bands will
offset appropriate carriers a minimum
of 50 kHz from the emergency aircraft
and vessel frequencies 121.5, 156.8
and 243 MHz.
 A responsible data collection pro-
gram designed to develop suitable
monitoring techniques and standards

governing levels of leakage from cable
systems will be set up. Levels needed to
protect voice communications to air-
craft have not yet been established.
 There is no need to impose total fre-
quency channeling plan to control inter-
ference as these features are in-
corporated in preceeding recommenda-
tions.

The NCTA also noted that the Har-
risburg incident, which did not cause
"harmful interference," is the only re-
ported case of cable annoyance to air-
craft voice communications.

your image is
our business . . .

And, since film and slide chain image is so
important to your operation. EEV Vidicons ensure
theater crisp pick-up. We have the tubes you
need including:

Available, from stock, as matched se
or singles - selected for appropriate colo

channels. Full technical back-up service avail
able. For information on the full line of EEV film

chain Vidicons, as well as EEV's unequalled range,
of camera tubes, call today or write

EEV NORTH AMERIC
1 American Drive  Cheektowaga, NY 14225
(716) 632-5871  TWX: (710) 523-1862

67 Westmore Drive  Rexdale, Ontario M9V 3Y6
(416) 745-9494  Telex: 06 965864

A member of the GEC -English Electric Group of Companies

FCC Amends Definition Of
Cable Systems
The FCC has adopted a number of
changes in the definition of a cable tele-
vision system, including the exemption
of those systems with fewer than 500
subscribers from signal carriage restric-
tions.

This represents a compromise of an
NCTA request to exempt systems with
up to one thousand subscribers. But the
FCC has indicated it will make a further
ruling directed at stations in the 500-
1000 subscriber range.

The Commission has also defined
cable systems on a headend basis,
except for signal carriage and fran-
chising purposes. Such a definition is
designed to simplify regulation and
reduce paperwork.

An authorization for ad hoc filing of
waiver requests to allow the extension
of grandfathered signal carriage if
minimal impact on broadcast stations
can be demonstrated has also been
granted.

CP Antennas for TV
Finally Get Go Signal
Climaxing the several years of dis-
cussion, tests, and pro and con argu-
ments, the FCC has amended its rules to
make circularly polarized propagation
acceptable for broadcast television, ef-
fective May 20, 1977. The big guns in
the industry, as listed in the FCC
notice, had lined up for and against CP
for TV in nearly equal numbers, but the
FCC found the pro arguments per-
suasive, especially the series of tests
that gave good support to the con-
tentions for CP. To the argument that
economics would prevent many UHF
stations from using CP, the FCC an-
swered that the choice is up to each
station-the rule is permissive, not
mandatory.

Radio Network Rules
Nearly All Removed
The rules which have governed the
operation of the major radio networks
since the 1940's have been, in the main,
eliminated by the FCC, as a result of a
year -long inquiry undertaken by the
Commission. A new definition of
"network" says it is any program
source that feeds material to AM or FM
stations entirely or chiefly by inter-
connection, so it is capable of simul-
taneous broadcast. This includes such
services as Associated Press Radio and
United Press Audio, in so far as the
material can be broadcast as such. In
general, the new status of radio net-
works reflects, says the FCC, the fact
that there are now more than 8,000
radio stations in the US. Some of the
items in the revised "statement of

continued on page 13
Circle 103 on Reader Service Card
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entry in switching
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 Digital key edging, border, shadow
and outline available on all ME's.

 Vari-key. Soft, hard, shadow, or
see-thru key.

 Digital quad split. Wipe or dissolve
in each quadrant.

 Electronic vignette. Adjustable soft
pattern edges.

 Superb linear chroma keyer. RGB
or encoded.

 Automatic transition control
on each ME.

 Ready to interface for computer
aided operation.

 Many more state of the art and
operational features described fully
in series 114 brochure.

Do not fear to discover a superior
product in the VIX-114 series
switchers. Ask to see the demo
tape for a sample of what we can

do for users of switching equip-
ment. You'll like it.

MORRELL BEAVERS Midwest
2644 North Seventh St

Terre Haute, Indiana 47804
Phone 812/466-3212

. .

VIX-114
II 12, 16, 20, or 24 inputs. 4 bus, 6 bus,

8 bus or more bus systems.
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SQUEEZOOM" VMU-1
 Synchronizes up to 4 non -synchronizing NTSC

color video signals simultaneously to studio sync.
 All digital waveform and quad split  Continuously corrects variations in subcarrier

generators. phase from remotes or doppler effects
from satellite transmiss ons.

 Full frame real time compression and zooming
of pictures to any size.

MI Joystick positioners place up to 4 compressed
pictures anywhere on the screen.

 Microprocessor control for wider mode of operation.
 Real time freeze frame.

11 Horizontal and vertical compression yield multiple effects.
IN Zero delay in switcher.

 Eliminates tedious use of chroma keys in most cases.

PSRS'4
*Production Switching Automation System

Ask us what it can do for you

11411101FirVITAL INDUSTRIES, INC.

ROBERT McALL Northeast
34 Autumn Lane

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

HI TECHNOLOGY PRODUCT INNOVATORS

MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville. Fla. 32601  Phone 904/378-1581

GORDON PETERS Southwest ERIC KING BARRY HOLLAND West Coast
P 0 Box 912 Fox Hill Road 7960 West Beverly Blvd.

Arlington, Texas 76010 Lynchburg, Va 74503 Los Angeles. California 90048
Phone 817/261-6855 Phone 804/384-7001 Phone 213/653-9438

MAY, 1977-BM/E
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Up to now selecting the right VCR deck or system
left you with one major problem: To get the features
you wanted, you had to pay a small fortune. Now
there's Panasonic's new generation VCR. Series
9000. Two standard -performance decks. Two high-
performance decks. And a high-performance,
direct -drive editing system. Each with the kind of
features and performance you may not find even in
the most expensive 3/4" decks.

Like an annealed aluminum die-cast chassis.
For better stability of alignment, greater strength
and long-term durability. Like individually removable
cabinet panels on the outside. And low -density

 cuit boards on the inside. There's also a new
jam -proof gear tape loading system. Less jitter.
A high S/N ratio of 45 dB. And more.

For those who want a meaningful alternative
in standard VCR performance, Panasonic offers the
NV -9100 player. And the NV -9300 player/recorder

NV -9100

with VHF and UHF tuners. Both decks include high
resolution: 330 lines mono and 240 lines color.
A VTR/TV antenna switch. An optional RF modulator.
And just about everything else you need for the kind
of picture you want.

There are also two high-performance, direct -
drive decks. The NV -9200 player/recorder and the
NV -9500 editing recorder. The NV -9200 gives you
outstanding performance at a very affordable price.
Because it gives you a direct -drive video head
cylinder. Patented HPF video heads. Chroma level
adjustments. As well as the capstan servo system.

The results: Highly stable color and black and
white pictures with less jitter. High resolution: 330
lines mono and 250 lines color. And dubs that look
more like masters than copies. But whether you use
it as a high -quality master recorder, a CCTV studio
deck or a dubbing deck, the NV -9200 will give you
the performance you expect at a price you don't.

NV -9300
00412,10,111-AtifarAviri

ifAirAfirAtrifilf
"or



should be your next 3/4" VCR.
We finished with a direct -drive

editing system for under $10,000.
With the NV -9500 editing recorder, you also

get frame -by -frame insert and assembly edits that
are crisp and clear. Without tear, roll or loss of
chroma information. And with its two independently
selectable audio channels, you can also edit audio
without affecting video.

But perhaps the best part about the NV -9200 and
the NV -9500 is what goes between them-the
NV -A950 editing controller. With its five-minute
memory for entry and exit points of video and audio
inserts, the NV -A950 will let you perform insert
and assembly edits automatically. What's more, at
a complete system price of under $10,000 you can
also achieve considerable savings over comparable
editing systems.

And for complete 3/4" mobility, Panasonic also
offers the NV -9400 portable VCR, as well as the
WV -2210 portable color camera. Both are compact.
lightweight and operate on rechargeable

N V-9200

Panalloid" batteries.
But the best way to be convinced about our ne

VCR's is to see them in action. Ask your Panasonic
dealer for a de'nonstration. He'll show you how to
get the 3/4" VCR system you want at a price you can
afford. Series 9000 by Panasonic.

For more information write: Panasonic Company, Video
Systems Division, One Panasonic Way, Secaucus, N.J. 07094.
In Canada, contact Panasonic Vides Systems Department,
40 Ronson Drive, Rexdale. Ontario rnsw 1B5.

'Optional remote control for all Series 9000 decks shown below.

All cabinetry is simulated wood.

just slightly ahead of our time.
Circle 135 on Reader Serwce Card
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WHAT here, with live -
from -the -scene news coverage.
We're using Farinon portable
microwave links -13GHz to
our truck, 2GHz to the
station-to get rid of the
cables that usually stand
between us and the World
As It's Happening. That
tiny speck way up there is
our cameraman. Our whole
news gathering operation is
now wire -less, cable -less,
and film -less. Because
Farinon microwave systems
are frequency -agile, we
have our choice of a dozen
channels to get us on the
crowded air. They give us
the flexibility we need,
whether we're on the floor
of a political convention
or tracking a hyperthyroid
ape at the World Trade
Center. We urge you to
call Farinon for complete
information:'

Circle 106 on Reader Service Card
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Farinon Electric, 1691 Bayport,
San Carlos, CA 94070. Phone
(415) 592-4120. Telex: 34-8491.
In Canada: Farinon Electric of
Canada, Ltd., 657 Orly Avenue,
Dorval, PQ., H9P 1G1, Canada.
Tel. (514) 636-0974.
Telex: 05-82-1893.



News

policy" are: affiliates and networks
must not enter into excessively long
agreements; affiliates must always be
free not to use network programming;
networks should not interfere with affil-
iates choosing other sources, nor
demand excessive option time nor try to
influence non -network rates. Broad-
casters interested in the complete, ex-
tensive new rules list should ask the
FCC for decision in Docket 20721.

FCC Acts on Prime Time,
Renewal Standards, Etc.
Among the long series of important
actions by the FCC in recent weeks
were the following: denied a plea to
modify the "prime time" rule to pro-
hibit showing more than one episode of
a series in prime time each week
(Report No. 14918); declined to adopt
any quantitative standards for "sub-
stantial program service" in renewal
hearings (Docket 19154); initiated an
inquiry into the money activities of
educational stations, such as auctions,
sales, etc (Docket 21136); redefined a
"cable television system" to exclude
systems serving only subscribers in one
or more multiple dwelling units and
systems with fewer than 50 subscribers
(Docket 20561); amended the multiple
ownership rules to prohibit generally
acquisition of a station resulting in
common ownership of three stations
where any two are within 100 miles of
the third, with primary service overlap
(Docket 20548).

US Court Says
FCC Ruling
Of Pay Cable Is Illegal
In a ruling that, if allowed to stand,
would have momentous effects on the
operations of cable television and its
strained relations with TV broad-
casting, Federal appeals court ruled on
March 25th that the FCC has no author-
ity to regulate pay cable. The whole
question was remanded to the FCC for
further review. The court at the same
time affirmed the FCC rules for sub-
scription over-, ,le -air TV.

FCC Briefs

The June 1st deadline for installation
of type -approved monitors on AM di-
rectional antenna arrays will not be ex-
tended, said the FCC; satisfactory
quantities of approved units have been
available for some time . . . . The FCC
issued a list of up-to-date forms for
broadcast applications and reports,
taking into account the many recent
changes . . . . The FCC asked for
comments by May 20 on proposals to

drop -in VHF TV assignments at
Charleston, W. Va. (Ch 11);
Johnstown, PA (Ch 8), or Altoona, PA
(Ch 12); Knoxville, TN (Ch 8); Salt
Lake City (Ch 13).

News Briefs

The 119th Technical Conference and
Equipment Exhibit of the SMPTE will
be held October 16-21,1977 at the Cen-
tury Plaza Hotel in Los Angeles . . . .

The Society of Cable Television
Engineers (SCTE) will relocate its

headquarters to 1523 0 St., NW,
Washington, D.C.; telephone, (202)
332-3598 . . . . SCTE also announced
the formation of the Southeastern Chap-
ter, covering South Carolina, Georgia,
Alabama and Florida. The new chapter
can be contacted through Guy Lee,
telephone: (404) 892-2288.

Ten radio and eight television sta-
tions owned by Rust Craft Broadcast-
ing Co., Pittsburgh, PA. , and Starr
Broadcasting Group, Inc., Westport,
CT, have joined the NAB. This brings
the Association's total membership to

continued on page 16
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IT'S YOUR CHOICE
Our New AAM-1
Analog Antenna Monitor
 FCC TYPE APPROVAL

NUMBER 3-235.

 TRUE RATIO READINGS.

 GOOD STABILITY
WITH MODULATION.

 UP TO 8 TOWERS DA -2.

 PHASE SIGN DATA
ALWAYS AVAILABLE - NO EXTRA OPERATION REQUIRED.

 LOW PRICE.

 SIMPLE INTERFACE WITH REMOTE CONTROL SYSTEMS.

or Our DAM -1
Digital Antenna Monitor
 FCC TYPE APPROVAL

NUMBER 3-218.

 TRUE RATIO READINGS.

 HIGH RESOLUTION.

 GOOD STABILITY
WITH MODULATION.

 UP TO 6 TOWERS DA -2 STANDARD, 12 TOWERS WITH EXTENSION UNIT.

 BASE CURRENT ADAPTER AVAILABLE.

 DIGITAL REMOTE CONTROL SYSTEMS AVAILABLE FOR MONITOR
ONLY OR FOR MONITOR AND TRANSMITTER CONTROL.

DELTA ELECTRONICS
5534 PORT ROYAL ROAD
P.O. BOX 1508
SPRINGFIELD, VIRGINIA 22151
TELEPHONE: 703/321-9845 TWX: 710-831-0620

MAY, 1977-BM/E
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The fire, earthquake, election
and touchdown company
now brings you love scenes
in Studio Two.

The new HK -312 studio camera from Ikegami, the ENG experts.
Wherever there's been news, from natural dis-

asters to national elections to sport events, Ikegami
ENG cameras have been there with the news teams.
Now Ikegami makes news of its own : the introduc-
tion of our new state-of-the-art HK -312 studio and
field camera.

We've built ENG cameras so good in the rough-
and-tumble of news -gathering that more Ikegami
ENG cameras are in use than all others combined.
So imagine how good an Ikegami
camera can be in the stable environ-
ment of a studio.

Very good indeed.
Ikegami's new HK -312 color -TV

camera is like no other. It has
a built-in minicomputer that
helps trim the daily camera
checkout from a one -hour
ritual to an automatic
run-through that's
shorter than a 20 -second
commercial. With its auxiliary
computer, you'll be able to cycle
your Ikegami HK -312 (and up to
four other Ikegami HK -312 cam-
eras linked to it) through every
adjustment parameter in under
two minutes : white balance, black
balance, flare correction, gamma
correction, video gain, beam align-
ment, and eight registration functions.

All this before you start shooting. The
HK -312 gives you three 30 -mm Plumbi-
con tubes for highest picture quality. You frame your
shot on a high -intensity, high -resolution, seven-inch
tiltable viewfinder. Signal-to-noise ratio is better
than 54 dB.

We've combined the zoom lens and camera tube
into a single rigid assembly for highest accuracy of
the optical axis. Class -A deflection amplifiers assure
maximum linearity and best picture quality. Black
level balance correction is automatic. Picture quality
and brightness are maintained in spite of flare.

A complete two-line image enhancer provides hori-
zontal and vertical detail correction. A special comb
filter keeps background noise to a minimum.

All this and a lot more.
If your budget or production requirements are

smaller, use our tried -and -tested TK-355 studio
camera. Five were used for network feed at the 1976
Democratic National Convention where camera fail-
ure would blow a lot more than a few fuses.

Camera -control unit for the f IK-312 The TK-355 uses three 25 -mm
Plumbicon tubes which are bias -
lighted for reduced lag at low lighting
levels. This reduces studio lighting and
air conditioning power consumption.
And the camera is more compact and
lighter, a little easier to maneuver. The
unique half -rack CCU facilitates
multi -camera studio installations.

Both broadcast cameras use TV -81
minicable for ease of handling.

If you need a small, fixed -position
camera for announcer booth and news-
casting, check out the Ikegami HK-
309. It can be operated remotely or
simply turned on and left in fixed
position.

For movies, the Ikegami TK-950
is a large -image film -chain broadcast
camera system for 16 -mm or 35 -mm
film or slides with highest quality
color reproduction. Much of its opera-

tion is automatic, requiring a minimum
of engineering support. Its unique optical

system is dust -shielded and unusually compact.
Ikegami has been famous for its ENG cameras for

a long time. Now take a look at what we can do with
studio cameras. For specs or a demonstration, get in
touch with us. We have
nation-wide distribution. Ikegami
Ikegami Electronics (USA) Inc., 29-19 39th Ave.,
Long Island City, N.Y. 11101 (212) 932-2577

Plumbicon is a registered trademark of N.V. Philips.
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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.

The AUTOMATIC
Audio Test System

That Measures.. .

MODEL AT -51
AUDIO TEST SYSTEM

 Harmonic Distortion
 Intermodulation Distor-

tion
 Volts
 dB
 Signal + Noise /

Noise Ratio

 Wow and Flutter
 Stereo Phasing

 Differential Gain in
Stereo Channels

Contact Us Now For Complete
Details And Descriptive Literature.

932 PHILADELPHIA AVE.

PTOMAC INSTRUMENTS S301)
589

ILVER SPRING, MD. 209101-2662
Circle 109 on Reader Service Card

When was the last time
your mid -day man said this

about a piece of broadcast equipment?

"The MARC V/I's great! I really
look forward to working with it:'

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

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

News

2409 AM stations, 1694 FM stations,
534 TV stations, the five national radio
networks and the three national televi-
sion networks.

NAB has requested the FCC to
amend forms 301 (construction
permits), 314 (assignment of license)
and 315 (transfer of control) to make
them shorter and less complex. Un-
necessary questions could be elimi-
nated, according to NAB, and the
forms made similar to the new one page
form for radio license renewal ap-
plications.

Lester W. Lindow, , executive direc-
tor of the Association of Maximum
Service Telecasters, said in a state-
ment to the press that MST was "dis-
appointed that the FCC did not dismiss
the short spaced VHF drop -in inquiry as
it should have and that four drop -in
proposals were selected for further con-
sideration. MST apparently feels that
the drop -ins will impair UHF in these
areas and that the FCC's action will
encourage additional pressure for VHF
drop -ins in other locals working to the
detriment of UHF in general . . . .

President Carter has asked Congress to
increase its allocations for Radio
Free Europe and Voice of America.
Part of the increased budget will be
allocated for the purchase of a number
of high powered transmitters.

Suffolk Cablevision, serving more
than 65,000 subscribers on New York's
Long Island, has cancelled its pay -TV
sports programming, "Season
Ticket," because of a court order ob-
tained by a Long Island community re-
straining Suffolk Cablevision from ad-
vertising and marketing the sports
channel to any new subscribers . . . .

The first major reorganization of the
Associated Press' broadcast de-
partment since it was founded in 1940
has been undertaken. Under the new
structure, field operations of the de-
partment are being placed under the
supervision of three general broadcast
executives, one for the East, one for the
Central states and one for the West.
Each will have seven broadcast exec-
utives under his supervision.

NCTA has urged the FCC to separate
the issue of franchise fee ceilings from
its pending rulemaking proceeding on
certification and franchise standards.
NCTA requested the FCC to put all
parties on notice that fees more than the
present 3-5 percent of gross subscriber
revenues could not be adopted while the
rulemaking proceeding was still un-
resolved.

Alex B. Best, staff engineer with
Scientific-Atlanta, Inc., and James W.
Stilwell, vice president of engineering
development for Communications

continued on page 18
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the AMERICAN DATA

558-1

To be shown at the International
Television Symposium and

Exhibition at
Montreux-Stand 129

The 558-1 is a compact video processor that provides small studio and remote
van operators with production capabilities found only in large studio systems.
Four Channel Parallel Video Processing allows mix, wipe, luminance key, and
chroma key functions to be performed simultaneously on a single mix/effects
amplifier. This revolutionary approach to video systems flexibility is a

continuation to the fourth generation of production switchers pioneered by
American Data.

standard features:
 Nine primary inputs, including blackburst,

plus five external key inputs.
 100 soft wipe patterns, including rotational

wipes; H and V multipliers; pattern positioner;
pattern modulator, soft bordered wipes.

 Spotlight with 0-100% variable attenuation.
 Three independent key processing systems.
 Adjustable rate key blink; key invert.
 Two independent color matte generators.

 Full camera tally.
 Available for NTSC, PAL, PAL -M standards.

options:
 One Bus Quad Split.
 Linear RGB chroma keyer and camera input

selector.
 Two key edge generators.
 Third color matte generator.

AMERICAN DATA
401 WYNN DRIVE  P 0 BOX 5228  HUN 15uL LE ALABAMA 35805 USA  TELEPHONE 205 837 5180  TWX 810 726 2125

ADC SOUTHEAST
705 Bowie Blvd.
Orange Park, FL 32073
904-269-2544

ADC MID -WEST
233 West Hill Ave.
Glenn Ellyr, IL 60137
312-469-6200

ADC WEST
ADC MID -ATLANTIC 445 S. New Hampshire
5504 Waterway Suite 301
Rockville, MD 20853 Los Angeles, CA 90020
301-460-1454 213-387-7756
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1H
BETTER

DATATEK
TV VIDEO
SWEEP

GENERATORS
DESIGNED FOR TELEVISION

For use as a station test signal-Model D-629
This Datatek Video Sweep Generator provides sync
and blanking inputs to generate a composite video
sweep signal synchronous with station pulses. It is
used to route video sweep throughout the plant to
monitor system frequency response. The D-629
includes blanked markers selectable at 1 MHZ and
5 MHZ intervals, and a separate marker for color
sub -carrier.

1111161111111iiiii a"11,71

torimikaida watialasatia

For equipment adjustments and performance
measurements-Model D -630A
The Model D -630A Video Sweep Generator is ideally
suited for measuring and optimizing station video
equipment. It includes comprehensive marker
facilities with frequency readout, fixed and variable
sweep rates, CW mode and internal as well as
external sync and blanking facilities.

For further information call or write:

7111r1IIIIk
DATATE KMA.. CORP,

1166 W CHESTNUT STREET UNION, N J 07083
(201) 964-3656

News Briefs

Properties, Inc., have been named re-
cipients of the Outstanding Engineering
Achievement Awards of the NCTA
. . . . The New Jersey Office of Cable
Television reports 16 percent increase
in 1976 in the number of CATV sub-
scribers statewide. The growth is ex-
pected to continue through 1977. Cur-
rently only 2 of the state's 21 counties
remain without a cable system.

Business Briefs

Computer Image Corp. announced
the sale of its Video Controller product
line to Dytek Industries Inc. The Video
Controller product line has sales in
excess of one million dollars annually.
Approximately 20 key personnel from
Computer Image will be transferred to
the new Dytek operation . . . . Ampex
Corp. has received an order valued in
excess of $500,000 from the Evening
News Association to equip its four TV
stations. Two AVR-3s and an RA -4000
random access television programmer
will go to KTVY-TV; an ACR-25B to
KOLD-TV and an HS -100C slow-
motion disc recorder/player to WWJ-
TV .

RCA has received an order valued at
more than $800,000 to supply transmit-
ting equipment to WITF-TV, Hersey,
PA, a non-commercial station, and a
$500,000 order from WDCN-TV,
Nashville, TV, for the purchase of
color cameras, VTRs, a telecine system
and other broadcast equipment . . . .

The Nigerian Broadcasting Corp. has
placed into service two RCA equipped
color TV mobile units valued at more
than $2 million.

The Philips Broadcast Equipment
Corp. is now offering its LDH-20 color
camera system at a savings of more than
$4500. The new price should be less
than $23,250 . . . . Harris Corp. has
expanded its sales and service network
for its Laserfax 850 weather picture re-
ceiver system. EMR Telemetry of
Sarasota, FL, has been appointed inter-
national distributor for this satellite
communications system.

TeleMation, Inc. has been awarded
a $268,000 contract by ARAMCO Ser-
vices (Arab American Oil Company)
for a color television production system
to be installed at ARAMCO's head-
quarters in Dahran, Saudi Arabia. The
system will include film chain cameras,
a multiplexer, distribution switching
system and sync generator. It will be
used to produce videotapes from film
and slides for distribution to headquar-
ters' personnel.

Imero Fiorentino Associates will
conduct the 6th Regional Lighting and

continued on page 20
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OUR LIPLOCK m DOES
FOR AUDIO WHAT OUR

JOYSTICK DID FOR VIDEO
Editing Means Audio as
Well as Video

Most videotape editing
systems overlook audio. They
solve only half your editing
problem. The Convergence
ECS-1B Joystick Editing
System with LiplockTM solves
both, and sets a new world
standard for speed and pre-
cision in selecting audio edit
points on Xi" videocassettes.

Now that you've selected
your edit points in record
time, set another speed
record for getting that edit
on tape with our new switch -
able Half Time edit cycle.

AUDIO CUE

VIDEO CUE

PEV<- -> FWD

EDIT POINT
SELECTOR

Half -Time cuts cue, pre -roll,
post -roll and recue times by
50% and saves crucial time
when you need it the most.

LiplockTM and Half Time
are deliverable now only on
Convergence ECS-1B Joy-
stick Editing Systems. Call
us for a demo -There's a lot
more you need to see - and
hear- for yourself.
Editing Means
Convergence.

CONVERGENCE

17935 Skypark Circle
Irvine, CA 92714
714/549-3146
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Business Briefs

BL -40 MODULIMITER

The Automatic
AM Broadcast
Limiter With
Tweak -ability
Unlike other broadcast limiters that are factory -set automatic, our Model
BL -40 MODULIMITER offers front panel adjustments and separate meters
for output level, peak limiting and RMS limiting. No matter what your format,
hard rock to classical, MODULIMITER is readily adjustable to maximize
transmitter efficiency and extend coverage. Our patented electro-optical atten-
uator provides unobtrusive, smooth, true RMS limiting. An ultra -fast F.E.T.
peak limiting section prevents unwanted overmodulation with no peak clip-
ping. Our "Phase Optimizer" maintains most favorable signal polarity permit-
ting up to 125% positive modulation without negative undershoot. The BL -40
MODULIMITER offers all state-of-the-art automatic features plus complete
adjustability not available in others. U RE I quality, of course.

11922 Valerio Street, No. Hollywood, California 91605 (213) 764-1500
Exclusive export agent: Gotham Export Corporation, New York

Staging Seminar/Workshop, June 13
through 15 at the New Jersey Public
Television Studios, located on the out-
skirts of Trenton, NJ. Information on
attending the session can be obtained by
calling (212) 787-3050 . . . . Sheri-
dan Broadcasting Corp., licensee of
WAMO AM/FM, Pittsburgh, PA, an-
nounced new call letters for the sta-
tions. The FM facility will remain
WAMO but the AM facility is now
WYJZ.

Christian Broadcasting Network
has constructed a 10 -meter dish earth
station at its new CBN International
Center, in Virginia Beach, VA. The
transmit and receive station will be used
to distribute non -denominational tele-
vision programming on a 24 -hour per
day basis via the RCA Americom
Satellite . . . . An $8.2 million order
from the U.S. Army has been received
by RCA for an additional 12 trans-
portable ground stations.

Motion Picture Laboratories, Inc.
has opened a new office located at 6990
Lake Ellenor Drive, Suite 120, Or-
lando, FL; phone (305) 857-2328 . . . .

Panavideo Productions Inc., a Forest
Hills, NY production company, has
expanded its production capacity with
the addition of 2 new Hitachi SK -80
minicams and a microtime 2020 signal
processor . . . . Image Devices, Inc.,
of Miami, FL, has opened a branch
office in Atlanta, GA, located in Suite
5, 1651 Phoenix Blvd.; phone (404)
996-0000.

SCTE (Society of Cable Television
Engineers) has announced a contest to
promote Sustaining Membership in the
organization. The SCTE member sign-
ing up the most Sustaining Members
will receive a $250 reward . . . . John
P. Kuehn has been named Chief Engi-
neer of Audio Dynamics Corp., a BSR
Company . . . . Dynasciences has ap-
pointed Erwin (Bernie) Bernstein as
director of marketing.

Greenville Cablevision Associates,
Greenville, SC, has awarded a contract
for the construction of a 160 -mile cable
TV system to the CATV Installation &
Equipment Operation of GTE Syl-
vania, Inc C-Cor Electronics
Inc. has signed a contract with Tele-
Media Company for the expansion,
strand mapping, system design and the
supply of all electronic equipment for
its Lake Erie System.

Belden Corp. has announced the es-
tablishment of a new western sales
office to handle sales and service in the
western states. It is located at 2222
Martin St., Douglas Plaza, Suite 220,
Irvine, CA; phone: (714) 833-7700.
Belden has also expanded its manufac-
turing space in Monticello, KY.
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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 condition.
And solve the problems no one can foresee, but
everyone faces.

At Canon, we offer the widest selection of
ENG lenses in the business. Premium lenses,
engineered by the same people responsible for
our Academy Award in lens design.

Built by the people who helped make our
Scoopic camera the network newsmar's
favorite silent'1 6'. And backed by a ded,cated

group of servicepeopie, 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 locwion. 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.S A. Inc Head Office
10 Nevada Drive, Lake Success. N.Y 111101t
11040 1516) 488-6700
140 Industrial Drive. Elmhurst. Iii 6012613121 833-3070
123 Paulanno Avenue East, Costa Mesa. Ca 92626 1714) 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, fiE NEWS CAN HAVE
TOO MUCH IMPACT.

Ada
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RADIO
13-0GRAN/N/ING & PRODUCTION FOR PROFIT

The "Winning Formats" Or You Can't Succeed
In Radio Without Really Trying
WHAT ARE THE MAIN TRENDS in radio
program success across the country?

An analysis of the fall/1976 Arbi-
tron sweeps, prepared by the trade
journal, Television/Radio Age, has
several useful findings about what
kinds of programming are winners
today. These findings reinforce a
number of the ideas advanced in
BM/E's radio programming de-
partment since it started here four
months ago.

First: there is no one kind of pro-
gram that dominates the scene. The
days of mostly -rock, hard rock, are
gone. Diversification is in-there is a
list of general kinds of programming
most often used by successful stations:
 "Contemporary" music
 Beautiful music
 MOR
 All news
 All talk
 Rock (it's still there but down the
list in many cities).
 Country

In medium to large markets, most
successful stations have made a choice
among this group and concentrated on
that choice. But in very small markets
it is more usual for a successful station
to combine several of these elements:
Television/Radio Age classified most
of the small -market winners as "diver-
sified" in format.

Large markets: many roads to
success

Here are some examples from the
largest markets. The top ten stations in
New York were, in order: WABC,
contemporary music; WOR, a
"talker"; WINS, all news; WCBS, all
news; WBLS, black -oriented; WRFM,
beautiful music; WHN, country;
WPLJ, rock; WCBS-FM, beautiful
music; WMCA, talker.

That list makes the diversification
point about as clearly as it could be
made. There are more than 70 other
radio stations on the New York dial,
all struggling for bigger pieces of the
pie. The top ten did not simply fall into
the upper slots: they had to fight for
their positions and the fact that they
could win in a number of different
ways is what we are saying here.

Los Angeles has a somewhat similar
pattern with KABC, a talker, on top;
followed by KBIG, pop -standard
music; KHJ, contemporary music;
KJOI, beautiful music; KNX, all
news; KFWB, all news; etc. Chicago
shows some differences, with WGN, a
broad format of talk, news, pop music,
in first; then WLS, contemporary
music; WBBM, news; WLOO-FM,
beautiful music; WLAK, beautiful
music.

In Boston, WHDH, an MOR sta-
tions, shot from fifth to first during the
year, and those following it were;
WBZ, diversified; WEEI, all news;
WJIB-FM, beautiful music; and
WRKO, contemporary music. In
Dallas, KVIL, an MOR station, passed
WBAP, a country station, to reach top
spot. KRLD, diversified, KNUS, con-
temporary, and KOAX, beautiful
music, followed them.

The patterns in the other large
markets are similar and what they all
tell us is this: any of the popular
formats can be ridden to success in a
large city, depending on local com-
petition conditions. So it is clear that it
is the quality of performance that
counts. That point is made over and
over again by professionals in radio
programming (see the profile of TM
Programming, in this issue, for anoth-
er such statement).

The point is especially forceful in
the case of New York's WHN, making
country music go in the biggest city
with excellent promotion, balanced
programming, ultra -smooth produc-
tion.

Small markets: one station
diversification

In the smallest markets, leadership
in a great majority of cases was held by
stations with formats broadly classified
as "diversified." This is hardly un-
expected: a single specialized format
cannot find enough constituents in a
small community to support a radio
station. All -news, for example, was
shown to be no-go in small communi-
ties by the failure of NBC's MS (whilte
all -news stations, as noted in the fore-
going, are hitting the top rating groups
in many larger cities).

The quality of performance in the
small community includes, especially,
successful identification with commu-
nity interests, and service to the com-
munity, on many fronts. That kind of
activity, well done, is an essential to
success. The manager of the small -
community station needs sensitive
lines of communication into all parts of
his audience, to keep assurance he is
"right" with them. That communica-
tion will tell him more about how to
program his station than the charts on
format performance in a hundred other
cities.

Program Sources

Chicago Opera syndicated across
country by WFMT

The Lyric Opera of Chicago, one of
the prides of the Windy City, was
scheduled to go on the air on more than
200 stations around the country start-
ing April 23 (after this was written), in
a syndication operation by WFMT;
Chicago, FM good -music station. The
series is offered to each city's com-
mercial concert -music station where
one exists, or to a non-commercial sta-
tion if not picked up commercially.
Allstate Insurance Companies buy the
time on commercial stations and
underwrite the broadcast on the non-
commercial. Broadcasts will be on
most Saturdays at 2 pm (Eastern time),
the slot in which New York's Met-
ropolitan Opera is heard; the Met
broadcasts will end the week before
the Chicago broadcasts start.

Distribution is on tapes sent out
simultaneously to all stations in the
network. Tapes are available in both
two -channel and four -channel stereo
(the latter in SQ encoding). WFMT
has for several years similarly syn-
dicated the Chicago Symphony. Inter-
ested program directors should get in
touch with Jess Brodnax at WFMT,
500 North Michigan Blvd., Chicago
60611, tel., 312-751-7117.

"The Lively Wire": news from the
National Enquirer

A syndicated news operation called
continued on page 24
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You can virtually drive coast -to -coast
without leaving the sound of a radio
station using a Shure microphone.
In fact, you'll encounter almost as
many different models of Shure
microphones as you will states.
Case in point: the Shure SM7. It
features a wide -range, ultra -smooth
frequency response with show 'n' tell
switches that allow the user to select
any of four microphone response
curves: (1) flat response; (2)
presence boost; (3) bass rolloff; and
(4) presence boost with bass rolloff.

Station Master.

The SM7 also uses an innovative -air
suspension' integral shock mount for
super -isolation against mechanical
and shock noise.
Ask your Shure dealer for a
demonstration of the show 'n' tell
SM7. It's one Shure "show" worth
telling everybody about.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada:
A. C. Simmonds & Sons Limited

TECI-LNICORNER
The Shure SM7 is o unidirectional dynamic
microphone with o 40 to 16, 000 Hz
frequency response. Noise reduction
systems cut mechanical noises, breath
"pop," wind, and electromagnetic hum.
"Ada -on- filter devices ore unnecessary.
The SM7's integral foam wind/"pop' filter
reduces even difficult close-up breath
sounds. Impedance is rated of 150 ohms
for microphone inputs rated from 19 to
300 ohms. Output level: -57 dB (0 dB --
1 mil:iwatt per 10 microbars); open circuit
voltage: -79 dB (0 dB = 1 volt per
microbor).

as I-1 LJ 1=1
MANUFACTURERS OF HIGH FIDELITY COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY.
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Available in NTSC. PAL and SECAM Radio Programming
The honest -value compact color monitors

2U1AT2 0 N
RACK MOUNT

COLOR MONITORS

aMT2ON
AM -5

a
C

ENG never lookedCso good!

For portabolity-plus. Ine new Amtron AM -5
is professional on 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
display

aMT2ON
AM -12

Single -gun Trinitron' color system and Amtron
know-how makes the AM -12 color monitor
the choice of the professional RGB gun
switches, underscan. int/ext sync and !alley
light are standard. Optional. pulse cross,
A/ B video input and rack -mount slides

TM Sorry

aMT2ON
AM -17

WINEMBIZa
r g teleproduction

education arid guverr,,ont the AM 17 color
monitor features the superior single gun
Thrutron' color system. RGB gun switches
int/ext sync and underscan plus optional
pulse -cross display and A. El inputs

4AMAT420N
P.O. BOX 1150, APTOS, CA 95003

PHONE: (408) 688-4445
IN EUROPE CONTACT C W CAMERON LTD

GLASGOW TELEX 779469

"The Lively Wire," produced by the
National Enquirer, country -wide
weekly newspaper, will get into oper-
ation in mid -spring, according to Blair
Walliser, former president of the
Mutual radio network, who is heading
up Communications Capitol Corpora-
tion, the syndicating unit (address:
Time -Life Bldg., NY, NY). Material
will go out in the form of scripts for 5
minute daily newscasts, five days a
week. Stations can use the material re-
peatedly during the day or break it into
shorter segments spread through the
day. The material will come from the
National Enquirer's weekly production
of stories for its estimated 15 million
readers which, Walliser says, is the
largest weekly volume of original
stories of any paper in the U.S. The
material will be ". . . to (ordinary)
news what rock is to music," he added
pointing to the "lively" character of
the Enquirer, with massive readership
in the 18-45 age group.

Weather: direct interface with the
U.S.
There are a number of ways for a radio
station to get regular weather in-
formation which can be put into news
programs, including the excellent cov-
erage by the major wire services.

However, if a radio management
wants faster, or more frequent, or
more detailed weather information, in-
cluding bulletins on severe weather
conditions and official weather warn-
ings for particular areas, there are sev-
eral ways to interface directly with the
U.S. Weather Service (now part of the
National Oceanic and Atmospheric
Administration or NOAA). Two popu-
lar methods are the direct NOAA tele-
type service and the newer NOAA
Weather Radio, which supplies official
reports in audio form that can be put
directly on the air.

Weather teletype. This is a 24 -
hour -a -day service that comes by tele-
phone line from the nearest regional
forecasting office. Generally two kinds
of service are available: one directed
just to the city and its environs, the
second covering a wider area. A radio
station wanting this service can prob-
ably get it lined up quickest by calling
the commercial department of the local
telephone company, who will be thor-
oughly familiar with the procedure: the
radio station would have to make a
contract with the telephone company
in any case.

To encourage use of the service by
news media, NOAA pays the line
charges from their regional office into
the telephone company office in the
radio station's city. The station pays

continued on page 27

Broadcast
Financing?

Heller -Oak knows
the Industry's needs.

 Loans
 Leases
 Acquisitions
 Refinancing
 Discounting Seller Notes

Heller -Oak has built its reputation
in communications financing on
these clear-cut principles:

 No equity participation
 No commitment or

investigation fee
 Each transaction is an

"Original" structured to
your specific needs

From $200,000 to $20,000,000
we would like to see your deal.
If there is a way to put it together,
we would like to work with you
to produce the best financing
possible.

Call or Write:
David M. Robbin or Loren N. Young

HELLER GDA1K
Communications Finance Corp.

105 W. Adams Street
Chicago, Illinois 60690

Telephone: 312/346-2300

A joint venture of
Walter E. Heller International Corporation

and Oak Industries Inc

Circle 138 on Reader Service Card
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Here's how useful
a distortion analyzer

can be
Mpretor voltage, power, dis-
tolion pr dB ratio.

Measure generator signal at
bad with the push of a

button.

Selectable 18 dB per oc-
tave fillers reject hum and
Figh frequency noise.

Fast pushbutton operation
lets you set level, measure
voltage or power, then mea-
sure distortion.

Measure voltage or power
from 10 Hz to 110 kHz.

100 10 Balanced Input.

View input signal on a
scope.

No manual nulling cont-ols required (the 1710A is al-
ways in auto -null, reaches a nill in less than 5 seconds).

Automatic Set Level is op-
tionally available.

1 r 1

3 a

T 1 1 -1 1

Intermodulation Distortion Analyzer optionally available. Oscillate- distortion is typ-
ically .0011',0.

dE Vernier adds file
level col el.

Internal oscillator adjust-
able from +26 dBn to
-89.9 dBm n 0.1 dB steps.

Turn oft oscillator for wick
S/N measurement.

F 1 f Tuning indicators help
measure distortion ot
external source.

\ \ e 15 15

View distortion proJucts on
a scope

Two of the above features are so outstandingly
valuable that we especially invite your attention
to them.

One is the fast, easy measuring you get with
pushbutton -selected distortion -measuring circuits
(signal source and measuring circuits we simul-
taneously selected with the same pushbuttons).
Fushbuttons make it so simple to measure quickly
and to repeat measurements.

Secondly, you can drive virtually any type of
circuit from the signal source output - whether

Simultaieously select oscil-
lator and ana yzer freque n:y
with fa ;1--.oese push mit-
tons. 1C Az tio 110 kHz

Balanced and floating 15X!
or 600(... .3ererator output.

Measure distortion down to .002%, voltage or S/N riles
with 100 dB dynamic range.

balanced, urbalanced, off -ground or whatever.
That's because the signal source output circuit is
fully isolated and balanced.

There is no output transformer to introduce noise
or distortion.

Besides these outstanding conveniences, you
car have the Sound Tech 1710A with an cption that
enables you to measure intermodulation distortion.

Call Mike Hogue/Larry Maguire to get full infcr-
mation on an instrument recognized everywhe-e
as the standard of the audio field.

SOUND TECHNOLOGY
1400 DELL AVENUE
CAMPBELL, CALIFORNIA 95008
(4083378-6540

Circle 117 on Reader Service Card



CETEC Sparta's
FM Transmitters

are really
worth listening to.

3CX3000A7 is an earful.
 That's the economical ceramic triode spe-

cifically designed for our 3 and 5 kW transmitters. Its
'grounded grid' use eliminates neutralization and continuous

fine tuning in the 603 and 605B.  Added stability factors: vacuum
variable capacitors in the driver stage. Standard APC.  The 603 and

605B, like all CETEC Sparta transmitters, interface with all makes of ATS.
Reliability? Superior high performance from our solid state direct -FM 680 Exciter.

It features advanced concepts such as digital, temperature -compensated AFC. The
680 powers all our FM transmitters from 10 W to 25 kW.  Operations? CETEC Sparta

transmitters are a breeze. All important parameters are fully metered. All feature Tally Light
fault locators with automatic recycle. All provide easy access to components.  Interesting fact:

only CETEC Sparta makes AM and FM solid state transmitters.  Wouldn't you, as a profes-
sional broadcaster, prefer to talk to a broadcast professional? . . . about the good group of
products from Jampro, Schafer, and e Cetec Broadcast Gi-oupSparta?  Contact us. We're

The Broadcast Divisions of Cetec Corporation
ready to listen to you. 75 Castilian Drive Goleta, California 93017

Telephone (805) 968-1561

Circle 118 on Reader Service Card
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Radio Programming

the line charges from the telephone
company central office to the broadcast
studio. The teletypewriter equipment
can, of course, be rented from the tele-
phone company; or it can be owned by
the station. If the station buys or al-
ready has a teletype machine, the only
out of pocket cost of the service is the
local line charge.

NOAA Weather Radio. This fairly
new service consists of FM broadcasts
from a number of stations around the
country, on three frequencies -
162.55, 162.40 and 162.375 MHz.
This is also a 24 -hour service and in-
cludes forecasts for the particular
region, as well as severe weather warn-
ings and other important weather in-
formation. Making it attractive for
radio stations is the blanket authoriza-
tion from the FCC to rebroadcast the
material directly at any time. If the ma-
terial is taped, it must be put on the air
not more than an hour after the taping.

Receivers for NOAA Weather
Radio are on the market in quantity.

At least 30 firms make one or more
receivers apiece specifically for the
NOAA Weather broadcasts, at prices
ranging from about $15.00 (a fixed -
tuned crystal kit) to about $200.00.

The NOAA broadcast stations are
going up in many cities: as this is writ-
ten there are more than 100 of them so
that all medium to large cities and the
great majority of small communities
are within easy range of at least one
station; eventually coverage will be
total. If you want to check the service
in your community, get in touch with
the local office of the National
Weather Service, U.S. Dept. of Com-
merce.
The real "golden oldies" have
come back!

Fred Allen, Edgar Bergen and thirty
or so more of the peerless program
series of the great days of network
radio have come back! In a sense they
never went away: the programs (at
least some of them) have been avail-
able in recorded form for years. But
until fairly recently nobody wanted to
put them on the air again.

Now many radio stations have
begun to air the old programs, many of
which had been on the shelf since they
ended on the networks 30 years or
more ago. The combination of radio's
great comeback surge of the last few
years (total radio take in 1976 was
more than $2 billion!) plus the need for
programming, especially talk pro-
grams, outside the standard music
formats, plus the effort of a few or-
ganizations to get the old programs
into use, has started a genuine revival.
What used to be network staples now
figure in the programming of in-

dividual stations looking for a "fresh"
approach to their listeners.

Program Distributors, of 1001
Spring Street, Little Rock, Arkansas,
has what may be the largest collection
of the radio network favorites (BM/E
would like to hear about other firms
syndicating the old programs). The
list will make anyone over 40 years old
feel as though time had reeled back:
Sam Spade, Ellery Queen, Sherlock
Holmes, and other mystery favorites;
Fred Allen (has there ever been anoth-
er satirist in broadcasting who could
touch him?), Phil Harris, Bob Hope

(an earlier version!), Jimmy Durante,
Abbot and Costello, Burns and Allen,
Edgar Bergen, The Saint, The Inner
Sanctum-there are a lot more but that
gives the feeling.

Skip Kendel, manager of Program
Distributors, reports a big upsurge in
rentals just in the last year. He says the
main problem now is that some of the
best of the old series were not
thoroughly recorded-only a few epi-
sodes have survived. Anybody have
any of the old programs in a box
somewhere? Let Skip Kendel and
BM/E know about it.

ITC's ESL IS

AUTOMATIC, ONE-STEP
TAPE ERASER AND
SPLICE LOCATER

$495

Now you can erase cartridge tape and locate the splice in the same
operation automatically - without chance for human error. Simply in-
sert your cartridge and press the start button. There's nothing else to
actuate or hold down. When the splice is located, the machine auto-
matically releases the cartridge - fully erased!

The ITC ESL-IVSeries machine is super -fast (25-29 IPS), but gentle with
tapes in NAB size A cartridges. It is super -quiet, super -rugged and ITC
engineered to outlast and out perform any other eraser or splice locater
made. Pays for itself in time saved and consistent results. All this and
our famous 2 -year warranty plus a 30 day money -back guarantee of
satisfaction.
Reserve your unit now Just call us collect at (309) 828-1381 for more
information.

InTERnATIOnAL TAPETROflICS CORPORATIOn
2425 SOUTH MAIN STREET  BLOOMINGTON, ILLINOIS 61701

Marketed exclusively in Canada by McCurdy
Radio Industries Ltd.. Toronto
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Cameraman's
Headset...

Keeps the crew
in touch

A professional TV Cameraman's
Headset series specifically designed
to interface with existing Western
Electric circuits. Single side unit
receives intercom only. Dual side,
binaural unit receives intercom
and monitors program. Carbon
boom mike with optional push -to -
talk switch. Designed for comfort
and rugged dependability in every
day use. Keeps the crew in touch-
in or out of the studio. For complete
information please write:

PRODUCTS OF SOUND RESEARCH

1

COMMUNIC ATIONS, INC.
9600 ALDRICH AVENUE SOUTH

MINNEAPOLIS, MINN. 55420 U.S.A.
Europe: 22, rue de la Legion-d'Honneur,

93200 St. Denis, France
Canada: Telak Electronics, Ltd., Scarborough, Ontario
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BM/E's Program Marketplace

Syndicators For Radio

TM Programming, Inc.
(Subsidiary of TM Productions,
Inc.)
1349 Regal Row
Dallas, TX 75247
Tel: 214-634-8511

WHAT HAPPENS TO THE LISTENING
tastes of the millions of youngsters
who grow up beyond their teen-age
devotion to rock? As the country's
young adults, they are obviously a
prime target group of the radio indus-
try 

The major syndicators, whose busi-
nesses depend on getting the right
answer, have moved along with the
young people. Bonneville (BM/E,
January) has added their "Soft Rock"
format. Schulke (BM/E, March) has
concentrated on "Beautiful Music" as
meeting the tastes of a large segment
of the audience, and reaching into
higher ages. Drake-Chenault (BM/E,
April) has both a "Beautiful Music"
and a rock format.

TM Programming, the subject of
this month's profile, is another of the
top syndicators, with around 200 sub-
scribers across the country. TM has
made what may be the most systematic
study of the listening tastes of the
young adult group. The study has en-
couraged and helped direct the de-
velopment of TM's most recent
format, which they call "Beautiful
Rock."

TM Productions, the parent com-
pany, has been a producer of com-
mercials, IDs and other promotional
material for radio for the past 13 years.
TM Programming, the syndicated pro-
gramming division, started off about
six years ago and its effectiveness is
evident in growth to the top group in
the industry in that short period.

Jim Long, now president of TM
Programming, started in the marketing
end of TM Productions some 11 years
ago. While working full time he got
his masters degree in psychology and
his doctor's degree in psychological
counseling. His graduate studies were
in part directed toward the very kind of
preference -research problems he was
later to tackle for TM Programming. It
was evident, in Long's interview with
BM/E, that his academic achievements
have served to sharpen, rather than
dull, his feeling for popular music and
the imperatives of radio station oper-
ation, developed through his years at
TM. The growing complexity of pro-

gramming choice on the national scene
makes his additional skills highly rele-
vant.

Psychological research pins music
likes

With that background, we can
understand why Jim Long and his as-
sociates decided several years back on
a very ambitious project to pin down
the likes and dislikes of that young
adult audience, going beyond such
"external indicators" as radio airplay
and hit charts. They had already decid-
ed, based on their collective experi-
ence in programming, that a mellower
rock was the music they wanted for
their group. But at that time, Jim Long
points out, the American music indus-
try was not producing enough such
music to make up a full radio format.

In the last two to three years, the
quantity of the more mellow music has
been sharply on the rise. As it went up,
TM prepared to make the best use of it
by careful audience studies.

The group TM was aiming for, the
25-44 slice, is often seen as the "top of
the rock group" and the "lower end of
the beautiful music group." Popula-
tion statistics showed that in the 1980's
this would be the largest segment of
population in the country.

The music -preference study had two
main parts. One consisted of five
"focus groups" in different parts of
the country, about 100 people each,
who were followed over an extended
period to find out what music they
bought, what they listened to, which
they liked best. At initial meetings,
each member of the group was given a
specific dollar sum to spend for
records. There were regular meetings
thereafter to gather the data, discuss it
with the group.

TM also prepared some experimen-
tal tapes and tried them out on the
groups. In analyzing reactions, Long
used such psychology techniques as
the "semantic similarity" and
"semantic differential," sets of stand-
ard adjectives that pinpoint likes and
dislikes.

The second part of the study con-
sisted of telephone interviews with
record store personnel, record distrib-
utors, rack jobbers and radio profes-
sionals, on a list carefully compiled by
TM. The regular calls were directed
not only to what music was selling to
the target group, but also to general
impressions and insights into the

continued on page 30
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When you want the weather,
ANI2R0 broadcasts it .

Val

4   #
IIIII

 ,

Installation at the National Weather Service,
Slanliford Field, Louisville, Kentucky.
Phol )graphed by Michael L. Humphrey, Louisville, Kentucky

Hurricane, tornado alert, winter storm
watch ... Ampro is the source equipment
supplier for the National Weather Service
national network of over 300 weather and
emergency broadcasting stations ... a crit-
ical application where the quality construc-
tion and rugged design of Ampro cartridge
equipment pays off in continuous round-
the-clock, month -after -month dependabil-
ity. Ampro's reliability is coupled with
top performance for your demanding stu-
dio applications.

Call your Ampro representative or
the factory today.

Ampro makes a complete line of cartridge tape equip-
ment - stereo and mono with electronic splice finder
and fast forward options-as well as cartridge delay
units, audio consoles, complete custom studio systems
and the new Monomax (TM reg applied for) Stereo
Phase Protector.

When field proven reliability is essential to YOUR criti-
cal application, BROADCAST it with the reliables from
Ampro.

AA850 PENNSYLVANIA BLVD., FEASTERVILLE, PA 19047 01511) 322-5100

Professional Equipment for Broadcasting Professionals
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Radio Programming
various activities in the music indus-
try. The study also included careful lis-
tening to many stations which were
using at least some of the kind of
music on trial.

The format as finally developed
combines matched-flow segments,
for smoothness, with "category reels"
that allow diversity in total program-
ming and adjustment to different day -
part requirements. The music can be
blended in many ways by a station
with three tape decks for alternating
feeds.

Other formats
Getting this new format ready, how-

ever, is naturally just a part of what
TM is doing. There are the several
other formats on which the business
has been built over the last six years:

"Beautiful Music, Series 1000-C"
includes three basic tape categories, al-
lowing custom-blending-up-tempo
instrumentals; slow, lush instrumen-
tals; and vocals. By controlling the
play between three tape machines, the
station can set its own tempo curves,
put its sound anywhere from high -in-
volvement foreground, to middle
ground, to "background," according

V lg=,..11,

With Chyron II and
Chyron IIIB TV Titling
and Graphic Systems

you can...

ZOOM

LIMATE Shill
GRAPHIC STORE COWL

RILL 1JC

FOR COMPLETE INFORMATION CALE OR WRITE

TELESYSTENAS
DIVISION OF CHYRON CORPORATION

223 NEWTOWN ROAD. PLAINVI W, NEW YORK 11803* TELEPHONE I 161249-3296ATELEX 144522 CHYRON PLVW

to competitive need. Basic library
supplied is 175 hours of music; 72 ad-
ditional hours are supplied each year.

"Beautiful Music, Series 2000-
S." Provides a controlled, high -inten-
sity character that may be required for
success in highly competitive market
situations, with other "beautiful
music" formats in the market. TM
says this format is not for every
market, and must be handled with
great care-they offer extensive advice
on operating with it. The flow is care-
fully controlled in each quarter-hour
segment.

"TM Stereo Rock." A rock format
that eschews the "screaming DJ" and
contests and other gimmicks designed
for teenage audiences; it is, says TM,
"main -line" rock, not hard rock nor
acid rock, and thus captures the teen-
agers who have grown up but not lost
their love of rock.

"TM Country." The programs are
chosen with the guidance of award -
winning country programmer Ric
Libbey and are designed to supply the
right blend of old and new, and all
stylistic elements in the country tradi-
tion.

TM, with its long background in
commercial and ID production, is well
placed to supply the full-scale oper-
ational advice, customized IDs, pro-
motional ideas, that go to every sub-
scriber. As do several of the other
large syndicators, TM undertakes to
lay out an operational plan aimed at
each station's particular market situa-
tion. Consultants in all aspects of sta-
tion operation sit down with station
personnel to make sure everything will
hang together, and will make a unified,
total impact on the listener.

However, Jim Long, like top per-
sonnel of other syndicators, em-
phasizes that in the end success is not
possible without total dedication and
effort by the station staff. The best
format can lose all power if the station
does a sloppy job of putting it on the
air. News, community affairs, PSAs,
all the other program segments needed
to identify the station closely with the
community, must all be produced in a
smooth, professional manner to main-
tain the high image of the station. TM,
says Jim Long, can give the right
advice, but it cannot do the job for the
radio station.

TM's rates range from a minimum
of around $600 a month with full ser-
vices, rise to about $2500 a month for
stations in the largest markets. In their
initial analysis of a station's market
situation and prospects, supplied to
prospective clients, TM, says. Long,
asks only that the station stay with
them for two to four weeks while the
analysis is made. Then, after studying
the proposal, the station management
can make a final decision. BM/E
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LOOK
who's bought

OPTIMOD-FM
ABC
Bartell

Bonneville International Christian Broadcasting Plough Broadcastiag Sonderling
CBS Metromedia SJR CommJnications Susquehanna

AL
CA

Birmingham
Los Angeles

WVOK
KMET

LA
MA

Houma
Boston

KHOM
WCOP

NY
NY

Ithaca
Newfield

WEIV
WOIV

TN Memphis
TX Houston

WQUD
KAUM

CA Los Angeles KNX MA Boston WCOZ NY Nev. York WCBS TX Houston KQUE
CA San Francisco KCBS MA Boston WEEI NY New York NKTU TX Pasadena KIKK
CA
CA

San Francisco
San Francisco

KDFC
KI01

MD
MD

Chevy Chase
Baltimore

WJMD
WCAO

NY
NY

New York
New York

WNCN
WNEW

UT Salt Lake City
VA Fairfax

KSL
WEZR

CA
CA

San Francisco
San Francisco

KOIT
KSAN

ME
MI

Orono
Detroit

WPBC
WDRQ

NY
NJ

Wethersfield
Baywille

A.BIV
WORM

VA Portsmouth
WA Seattle

WXRI
KEUT

FL Miami WMJX MI Detroit WRIF NJ South Belmar WADB WA Seattle KISW
FL St. Petersburg WSUN MI Detroit WWWW OH Cincinnati Vt. EBN WA Tacoma KTNT
GA Atlanta WKLS MN Minneapolis KQRS OH Cincinnati WLQA DC Washington WASH
GA Atlanta WLTA MN Minneapolis WCCO OH Cleveland WCLV DC Washington WHUR
GA
L

Atlanta
Chicago

WPLO
WBBM

MN
MO

St. Paul
Columbia

KSTP
KFMZ

OH
OH

Cleveland
Toledo

WQAL
WLQR

DC Washington
DC Washington

WKYS
WMAL

L Chicago WDAI MO St. Louis KMOX PA Bala Cynwyd WYSP DC Washington WMOD
L
L

Des Plaines
Oak Park

WJJD
WBMX

MO
NC

St. Louis
Charlotte

KSLQ
WROQ

PA
PA

Holland
Philadelphia

WSBA
WCAU

DC Washington
Ont Toronto

WWDC
CFRB

L
N

Skokie
Indianapolis

WCLR
WFMS

NC
NH

Fayetteville
Laconia

WQSM
WLNH

PA
PA

Philadelphia
Philadelphia

WDAS
WMGK

Man. Winnipeg
Man. Winnipeg

CJOB
CKY

KS Manhattan KMKF NY Bristol Cente- WMIV PA Philadelphia WMMR Que. Hull CKCH
KS Shawnee MissionKMBR NY Buffalo WDCX TN Memphis WMPS B.C. Vancouver CKLG
KS Wichita KEYN NY Cherry Valley WJIV

And that's only a fraction of -he several hundred OPTIMOD-FM s already
purchased. These sophisticated broadcasters have realized teat OPTI MOD -FM is
the first real breakthrough in FM signal processirg in fifteen years By combining
compressor, limiter, and stereo cenerator in one ir tegrated system, OPTIMOD-FM
has given these stations 2 to 3 dB more Indress, absolute peek modulation
control, tight bass, detailed midrange, and an cpen and transpa-ent high end.

OPTIMOD-FM will operate with just about every exciter or STL. Installation is
easy. Also, delivery is normally stock to two weeks.

For information on how you can join the leaders and step up to the new industry
standard, call toll -free (800) 227-4068 ;except in California)

cuban bioadcwt
Eric Small & Associates. Marketing and Sales Agent

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

44 6o 40 too
144.4 0.0

optimod

otban / Woodcut
Yr

Orban/Broadcast products are manufactured by Orban Associates. San Francisco, CA
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Quad or
the best comes

AVR-3

Ampex is the only company in the world that
manufactures both helical and quad video-
tape recording systems.

The best of quad comes from Ampex.
AVR-3 with "intelligence," Super High Band
Pilot, and full teleproduction capabilities.
AVR-2 with optional switchable Super High
Band Pilot/ High Band Color, plus optional
EC -2 Edit Controller capability.

The best of helical comes from Ampex.
VPR-1 with AST, a realistic alternative
for broadcast applications, plus optional,
broadcastable, slow motion, still -frame and
editing capability. VPR-10 with a portable,

iiiiiii ..............................
....................... I I I I ttttttttt I. %%X

AVR-2

battery -powered field acquisition capability
that's fully compatible with VPR-1 playback.

So you can get dependable guidance from
Ampex, if that's what you need. And you
can get the best of either quad or helical from
Ampex as soon as your needs are defined.

Think about that the next time somebody
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Helical,
from Ampex.

VPR-10

AMPEX
Ampex Corporation
Audio -Video Systems Division
401 Broadway
Redwood City, California 94063
415/367-2011

Ampex reputation assures quality products
and full support worldwide.

VPR-1
starts telling you that his particular record-
ing system is best. Best for whom?

Of all the manufacturers in the world, only
Ampex can afford to be 100% objective.
We make the best of everything.
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Latest Achievements, Future Tech

Problems On Montreux Agenda
World's leading TV experts will gather at the 10th International
Television Symposium, Montreux, June 3-10, to exchange
ideas/knowledge. Exhibition promises to be spectacular; more
American manufacturers participating.

PROGRESS IN DIGITAL EQUIPMENT and satellite distri-
bution are two major topics at the forthcoming 10th
International Television Symposium convening in Mon-
treux, Switzerland, June 3 to 10. Other key topics will
also be thoroughly explored at this important biennial
event which now draws attendance of TV engineering
experts from around the world.

Most of the opening day (June 3) papers will review
the latest developments in television as they have oc-
curred in various parts of the world over the last two
years. On the second day, a roundtable conference of
equipment manufacturers and broadcasters will discuss
possible and desirable developments in the coming
years. At parallel meetings from Monday, June 6, to
Thursday, June 10, papers will be read on production
engineering, progress in digital equipment, terrestrial
and extra -terrestrial (satellite) distribution and trans-
mission systems as well as cable television.

As has become the rule at the International Television
Symposium, the morning meetings will, in general, be
reserved for papers of fundamental importance, while the
afternoon meetings will deal with more specific subjects
and equipment specifications. The program has been ar-
ranged with the help of Messrs. H. Fix, Run-
dfunktechnisches Institut (Munich), J.A. Flaherty, Co-
lumbia Broadcasting System (New York), and J. Polon-
sky, Thomson-CSF (Paris). The Symposium is again
held under the auspices of Mr. F. Locher, director gen-
eral of Swiss Posts, Telephones and Telegraphs (PTT).

The Executive Committee is composed of Messrs.
H.R. Probst, managing director of Radio -Suisse Ltd.
(Bern), Prof. Dr. F. Borgnis, Federal Institute of Tech -

Cartridge laying version of the one -inch BCN videotape
recorder/player, above, will be shown by Robert Bosch
GmbH. The new professional -quality one -inch VTRs are likely
to create a lot of interest. Ampex is expected to show a PAL
version of the VPR-1. Sony and Thomson-CSF will show the
BVH-1000 in a Secam configuration.

nology (Zurich) and R. Jaussi (Montreux).

Program details
What broadcasters want will be discussed by Messrs.

W.G. Connolly, CBS; H. Fix, IRT; P. Hansen, Den-
mark Radio; H. Jushkevitshus, USSR -TV; T. Miura,
NHK; P. Rainger, BBC; M. Remy, TDF. A status report
on solid state pickup devices will be presented by Dr.
K.H. Zaininger, RCA Research Labs; Princeton, N.J.

Among digital TV highlights will be lead papers on
digital coding of TV signals by H.G. Musmann,
Technische Universitat Hannover, Hannover, and digital
distribution of television signals by L.S. Golding, Dig-
ital Communications Corporation, Maryland. Digital
video magnetic recording will be discussed by J.L. Bal-
dwin, IBA, U.K.

A number of papers will discuss transmission of tele-
text data. Presentors will describe developments in the
U.K., France, Germany and Italy-all of these countries
have done more research on the subject than has the
U.S., for example.

Among the CATV papers will be several discussing
interactive systems planned or operating in Germany and
Japan.

Stimulating exhibits
The Television Engineering Exhibition portion of the

symposium is expected to draw a heavy number of
buyers since many countries are still in the process of
establishing their own national TV systems. Others are
expanding their services.

More than 100 companies from 15 countries (Western
and Eastern Europe, North America, Japan) will be ex-
hibitors.

All classes of equipment will be shown with heavy
emphasis on newer systems now emerging-electronic
news reporting, electronic editing, use of VTR record-
ers, more sophisticated production and cable-, micro-
wave- and satellite distribution. New digital video prod-
ucts will be highlighted by many. Digital developments
in telecommunications equipment will be the special
focus of a North American exhibit sponsored by BMIE
Magazine. Companies in the BMIE exhibit area include
Arvin/Echo, CMX, CVS, Convergence Corp., Farinon,
System Concepts, Vital and Ward -Beck Systems Ltd.

Other U.S. exhibitors include American Data,
Ampex, Berkey Colortran, Broadcast Electronics,
Cinema Products, Conrac, Dynair, Harris, Hughes Air-
craft, Innovative Television Equipment, IVC, JBL, Jer-

continued on page 36
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Video, 16mm or 35mm! If you shoot handheld,
you need STEADICAM - Cinema Products'
unique camera stabilizing system currently
revolutionizing video and film production
methods all over the world.

Designed to provide total freedom of
movement while recording extremely steady and
jitter -free handheld moving shots of dolly -quality
smoothness, STEADICAM greatly enhances the
creative latitude of the director and cameraman
while effectively reducing production costs.

Releasing the camera from the constraints
of dollies, tracks, and heavy camera platforms,
STEADICAM permits the camera to move with the
operator as if it were an extension of his own body
and part of his internal "servo -system' constantly
adjusting and correcting for body motions, whether
walking or running. And STEADICAM turns virtually
any vehicle - car, boat or aircraft - into an "instant"
camera platform.

Whether on location or on a soundstage,
STEADICAM permits the handheld camera to
capture the scene with a new sense of realism
and a steadiness of image never achieved
before. It is ideal for use in the videotaping or
filming of television specials, documentaries, TV com-
mercials, live theatre productions and concerts, sports,
and other special events.

The "Universal Model" STEADICAM allows the
camera to be easily removed and used independently
of the system, on -the -shoulder or on a tripod. It also
permits the use of one STEADICAM system inter-
changeably with any one of several handheld video,
16mm or 35mm cameras - an important feature
for television stations and production houses
using both video and film cameras.

TM

Video/Film
Camera Stabilizing System
(Universal Model)

"Universal Model" STEADICAM shown in use with TK-76 video camera, CP-16R 16mm camera and
CP-modified Arri IIC 35mm camera. Other video and film cameras of the same general weight class
can also be adapted for use with the STEADICAM system. For further information, please write to:

cinemaD
Technology In The Service Of Creativity

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

RCA TK-76
video cameras

with STEADICAM
systems
are available
directly from
Cinema Products
and its authorized
dealers. Inquire
about special
TK-76/STEADICAM
package prices.
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Montreux

rold, Eastman Kodak, Microtime, Microwave As-
sociates, 3-M, Moseley Associates, Nurad, Oak, RCA,
Recortec, Shure, Tektronix and TeleMation.

Among the larger European -based exhibitors will be
AEG-Telefunken, Robert Bosch GmbH, Crow, Mar-
coni, Philips, Rank, Siemans, Thomson-CSF. Coopera-
ting group exhibits include those by the British Con-
sulate, Elektroimpex Hungarian Foreign Trading Co.,
Kovo Foreign Trade Corp., Czechoslovakia.

Looking at some of the more popular equipment cate-
gories (based on information available to us at press
time) the following can be expected:

ENG equipment: RCA will stress the TK-76 camera
(in PAL and Secam), the HR -1020 portable recorder,
TBC 1000 A and Tactec mobile radio equipment. Bosch
Fernseh will stress the KCN camera in conjunction with
two BCN portable recorders. Ikegami will be there with
a full line of ENG cameras as will Sony. Philips will
stress the Video 80 system as well as one -inch cameras
for ENG. Thomson-CSF will have the Microcam. Link
and EMI are expected to have ENG-type cameras. Sony
will show its new 14.3 lb. record -only portable VTR and
the 25 lb. BVR-100. Portable microwave equipment will
be shown by Farinon and Microwave Associates. Nurad
will show antennas for ENG use and in 2.5 MHz band.
Editors for ENG will be stressed by Convergence Corp.

TBCs. For use with ENG equipment-and new one -
inch recorders-standalone TBCs will be stressed by
CVS, Microtime (the 2020 in PAL and Secam), Ampex,
Quantel and perhaps others.

One -inch VTRs: Ampex, Sony and Bosch Fernseh
will all be emphasizing, as strongly as they can, the
virtues of their respective system. Sony's device will get
an added boost because of the Secam and PAL version
that will be sold by Thomson-CSF.

Bosch is likely to put on the most complete exhibition
of one -inch devices. A working model of the new
BCN-5, a portable 20 -minute cassette type, will be de-
monstrated along with the BCN-20 reel machine. Play-
back of these portables through a new BC WQ portable
playback processor is sufficiently stabilized for over-
the -air broadcasts.

Bosch will also feature a digital frame store unit and
transport control system that facilitates editing and turns
the BCN system into an electronic still store or picture
archive system. For editing purposes, the frame store
offers single field display (stop motion), jogging and
high speed search. (Another controller will show a
slow-motion playback feature.)

A BCN 40/50 transport deck capable of playing a
cartridge will also be shown. From this, it is a small step
to arranging a series of cartridge players into a television
automation system. This concept is expected to be shown
at Montreux.

BCN systems will also be shown by IVC, .which has
an alternate portable recorder of its own now going into
production, and Philips. Philips may be making an-
nouncements of its own regarding manufacturing plans.

Other recorders: Arvin/Echo Systems will show its
floppy disc frame store approach found useful in cov-
ering sporting events and its system, BESS, for showing
a series of electronic stills. Arvin may also unveil a
slo-mo recorder.

Artist's rendition of BM/E Digital Developments '77 exhibit in
Montreux, Switzerland.

Switchers/distribution systems: This is one area
where U.S. manufacturers will by no means dominate
but American Data and Vital will be there (and we sus-
pect Grass Valley as part of the Tektronix exhibit).
Dynair and TeleMation will be showing distribution
systems. Vital will exhibit small switchers but will play a
videotape of its capabilities in the automation and digital
video effects area.

Large editors: CMX will show its systems which are
internationally known for their versatility and unique fea-
tures. They offer frame accuracy, color stable edits in
less time and with less trouble than has ever before been
possible. One feature is the ability to store a series of
alternative edit decisions and then to do trial runs without
re-entering a lot of information, making new time calcu-
lations, etc. RCA will show the AE -600 editing system
and the new low-cost SE -1 system. Ampex may have the
EDM-1 editor. Philips/Central Dynamics are expected to
show the latest in editing techniques. Bosch-Fernseh is
known to be into editing systems. A new system from
them might be shown.

Character Generators: A great number of
generator/graphics systems are likely to be displayed.
System Concepts will show its microprocessor controlled
approach to flexible, but inexpensive, character genera-
tion. Chyron will be represented in the Ampex stand.
TeleMation will have its Compositor I system (featuring
alphabets of several Mid -East nations). 3 -M's Datavision
system will be shown. A British firm, Aston, will be
offering a product in this area.

Audio consoles: The best of the U.K., France, Ger-
many and North America will be shown in this area. All
of these countries pride themselves in their quality pro-
ductions. Taking on all corners will be Ward -Beck
Systems as part of the BM/E exhibit.

Other areas: Harris will be stressing the TC-80
camera with triax cable, TV transmitters (the BT -1300L
with new visual exciter) and radio automation systems.
Broadcast Electronics will show single and multiple car-
tridge players. Eastman Kodak will stress its high speed
news film 7250. Tektronix will feature a Secam instru-
mentation station. It will also show 653 and 656 PAL
and Secam Monitors, a Secam 143 signal generator and a
1480 Test Signal Generator with individual line identify-
ing capability.

This preview obviously favors U.S. companies be-
cause of the availability of information at press time. A
more comprehensive survey of International Television
Symposium will appear in September. BM/E
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WARC 1979-Selling

Telecommunications Policies To The

End Of The Century
By Frank W. Norwood

U.S. position at WARC could have important long range effects on
how U.S. broadcasters conduct domestic operations.

Editors note to international readers:
While this article was prepared to provide an overview
of the domestic issues at stake and how they affect or
might affect U.S. users of the spectrum (particularly
broadcasters), etc., we hope our international readers
of this issue will benefit by a broader understanding of
the competitive demands for more spectrum in Region
2.

UNLIKE THE WORLD ADMINISTRATIVE RADIO CONFER-
ENCE which met in Geneva for six weeks early this year,
the 1979 WARC will be a plenary session with a broad
mandate to consider the entire electromagnetic spectrum
and authority to make rules effecting all allocations for
over -the -air services, broadcast and non -broadcast alike.

WARC meetings are convened by the International
Telecommunications Union, a United Nations agency
whose roots go back a hundred years to the earliest days
on international telegraphy. Most WARC's are called to
deal with a specific topic: the 1971 World Administrative
Radio Conference on Space Telecommunications
(WARC/ST) made new allocations at 2.5 GHz and in
other bands for satellite services. The most recent WARC
on Broadcast Satellites parceled out specific frequencies
and orbital slots to European, African and Asian nations
for satellite broadcasting in the 12 GHz band. (In the
Western Hemisphere, space allocation of the band is
shared with the fixed satellite service, and additional
negotiations are to be undertaken at a regional meeting
no later than 1982.)

In the United States, preparations for the 1979 meeting
have been long underway. As with all WARC's, the FCC

Frank W. Norwood is Executive Director fo the JCET
(Joint Council on Educational Telecommunications), a
Washington -based consortium on regional and national
nonprofit organizations in education and public broad-
casting.

has established a Joint Government/Industry Committee
with a wide range of subcommittees, called Service
Working Groups, each dealing with the needs of a par-
ticular over -the -air service. Working parties under the
aegis of the CCIR (International Radio Consultative
Committee) have provided technical back-up and IRAC,
the Interdepartmental Radio Advisory Committee, serves
to coordinate the views and needs of government users of
the spectrum.

The FCC's Third Notice of Inquiry both reviewed the
issues and indicated the Commission's current thinking
on the best trade-offs among conflicting interests. While
many spectrum uses are involved, a substantial number
impinge directly upon broadcasters and broadcasting.

Broadcaster's positions worked out by SWGs
The FCC's AM Spectrum Service Working Group has

not only recommended that the present AM band be
maintained, but urges that the allocation be extended at
both ends. Current Commission proposals would extend
the band downward to 525 kHz (creating a new channel
at 530 on the dial) on a primary allocation basis in ITU
Regions 1 (Europe and Africa) and 2 (Western Hemis-
phere), and upward to 1615 kHz on a shared primary
basis in Region 2. (Present allocations at 1606, 1622 and
1646 kHz for auxiliary broadcast services would be con-
tinued on a secondary basis.)

Further expansion to 1805 kHz was suggested by the
continued on page 40
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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 out 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 Cla a, California 95050 (408) 247-2050
Circle 127 on Reader Service Card



Telecommunications Policies

AM SWG, but the Commission is withholding its sup-
port of that suggestion (such new stations would be
beyond the tuning range of most present consumer sets),
noting, however, that "additional spectrum space in this
band for AM Broadcasting will continue to be considered
in view of the potential heavy demand for new stations
by commercial, non-commercial, and minority group
applicants and in view of the direct public interest bene-
fits of this service."

Another technique for creating room for additional sta-
tions gets a less enthusiastic response. In Regions 1 and 3
(Asia), plans have been adopted for reduced channel
spacing (e.g., 8 or 9 kHz), but such a scheme applied in
the U.S. would affect adjacent channel interference, the
development of AM stereo, and would pose serious tran-
sition problems. Since the late 1930's, the last time a
major program of station re -location was undertaken, the
AM service has been greatly expanded through the wide-
spread use of directional antennas, designed for use only
on a specific frequency.

The FM Broadcasting SWG, noting that the FCC's
original allocation of 2830 channels to 1858 communi-
ties is now 84% utilized, also seeks growing room for the
younger aural service. The new terrestrial FM broadcast
band which the SWG seeks, however, is in the hotly
contested 470-890 MHz band, originally allocated to
UHF television. At first the FM SWG sought 24 MHz at
782-806 MHz, TV channels 66-69. Later the request was
amended to specify 806-830, spectrum now occupied by
Land Mobile and a number of TV translators.

In fact, the 470-890 MHz spectrum is the locale of as
much confusion and contention as the barroom brawl
scene in a Hollywood western. The combatants include:
Aeronautical Mobile, Broadcasting Satellites, Citizens
Radio, the aforementioned FM Broadcasting, Maritime
Mobile, Radio Astronomy and, of course, Land Mobile.
Against all of these are arraigned the terrestrial TV
broadcasters, hoping to hold off the invaders. And as if
those were not enough, OTP says the government needs
a total of 100 MHz for Fixed, Mobile and Mobile Satel-
lite services of its own. Finally, independent of the 1979
WA RC preparations, Congressman Lionel Van Deerlin,
chairman of the House Communications Subcommittee
is eyeing the same piece of spectrum for a possible new
terrestrial FM broadcast service: 450 narrowband chan-
nels for low power, low tower, local radio.

TV is not happy with any of it
The Television Broadcasting SWG opposes it all, of

course, calling for a termination of Land Mobile's
present access to UHF -TV channels 14-20 and requesting
continuation of TV translators on channels 70-83. They
point out that the number of UHF TV broadcast stations
increased from 85 in 1960 to 352 in 1975. Now, more
than 160 public television stations are in operation in the
band, and the Public Broadcasting Service projects more
than 420 stations in the band by the year 2000.

As for broadcasting satellites, the Satellite Broad-
casting SWG actually requested 6 MHz for aural satellite
broadcasting below the beleaguered band, in the 420-450
MHz region but Commission staff rejected the notion of
sharing in those frequencies and unilaterally shifted the
Satellite Broadcasting SWG's request to 470-806 MHz.

How such a vast array of irreconcilable differences are
to be resolved remains to be seen. The Commission's
only firm commitment is to ask the 1979 WARC to align
the international frequency allocation table for Region 2
with U.S. domestic practice in the band 806-890 MHz,
i.e., to allocate Mobile on a primary basis. Otherwise, it
asks contending parties to slug it out.

"Since it is not possible to satisfy all broadcast and
non -broadcast services stated spectrum requirements in
the band between 470 and 890 MHz, each service is
requested 1) provide justification which may provide a
basis for selection of one service's requirements over the
others. What quantitative and qualitative benefits are ex-
pected to derive from use of UHF spectrum for one ser-
vice as compared with another? What opportunity bene-
fits may be lost or future costs incurred due to in-
accessibility of spectrum as between services?"

In October, 1976, the Commission formed a task force
to assist in dealing with the vexing questions of the
UHF -TV band, but the work of the task force is not yet
far enough along to provide much indication of the even-
tual outcomes. One thing is clear, in reference to the
1979 WARC, and that is the FCC believes that "the
United States must strive to maintain maximum flex-
ibility when including requirements in the 470-806 MHz
bands as in all bands."

Other broadcast signals to be considered
Two other forms of broadcasting figure in the 1979

WARC deliberations: international shortwave and satel-
lite broadcasting.

American listeners, most of whom have a multitude of
AM, FM and TV signals to choose from, often forget
that over much of the surface of the earth the only avail-
able broadcast service is in the HF band. The Voice of
America, the BBC World Service, Radio Moscow and
the rest are, for many listeners around the world, more
than occasional names in the news magazines.

Like those of most of the other services, the Inter-
national Broadcasting Service Working Group would
like more room to expand, seeking to double its present
2000 kHz allocation. But, the Commission notes that
some 95% of U.S. HF broadcasting is undertaken by the
government through the Voice of America and the Board
for International Broadcasting (Radio Free Europe and
Radio Liberty). Only ten HF transmitters are licensed
through the FCC to non -government broadcasters. While
U.S. program hours decreased in the 1970-72 time
frame, according to the Stanton Study Commission, so
did those of the U.S.S.R., and the total world figures
remained essentially unchanged.

The Commission proposes not to add more Inter-
national Broadcasting frequencies but looks to the
longest range possibility of some frequency sharing be-
tween Fixed and Broadcasting services in this band,
since International Broadcasting's frequency use is large-
ly in the evening and mid -morning hours. Another ap-
proach (which appears to be more attractive to the FCC
than to the practitioners) is the use of single side band.
The technical questions of conversion to SSB are more
complex in a broadcasting service than in other areas,
and the CCIR currently has compatible SSB transmission
for AM broadcasting under study.

As to broadcasting satellites, the principal question is
whether additional frequencies are needed for a service
for which there is no past, little present, but a potentially
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significant future. Both proponents and opponents gener-
ally agree that, in this country at least, direct -to -home
television is unlikely to be a real threat to either our
present system of terrestrial TV broadcasting or to the
growth of cable. Satellite broadcasting in a community
reception mode, could, however, find a viable niche in
the U.S. for specialized services (as in education and
health) and might well be a major service in developing
nations.

The Broadcasting Satellite SWG's pleas for additional
allocations fell on ears which are, so far, stone deaf. In
fact, one of the presently allocated bands, 2.5-2.69 GHz,
is to be reduced according to present FCC thinking by
reallocating the top 20 MHz to the radio astronomers.
Requests to extend the Broadcasting Satellite allocation
down to 2300 and to add a new band from 3400-3700
were turned aside, as were the requests for extending the
present 11.7 GHz band to 12.5 GHz (as in Region 1)
with co -allocation between Broadcasting and Fixed satel-
lites, and sharing in the 19.7-21.2 GHz band currently
allocated exclusively to Fixed Service satellites.

The reasoning on which the denials was based is sub-
ject to considerable question. The Third Notice of In-
quiry assumes that spectrum adequate to broadcast satel-
lite needs through the year 2000 can be provided in the
present 2.5-2.69 and 11.7-12.2 GHz allocation. But the
assumption is based upon the dubious proposition that
broadcast satellites will be permitted to grab off 75% of
the available orbital arc. Further, the Third NOI was
issued before the conclusion of the 1977 RC on Broad-
casting Satellites which dealt specifically with this band
and made its decision on the basis of technical parame-
ters far different, values which greatly reduce the number
of broadcasting satellites that can be placed in orbit.

In their comments, Comsat and Satellite Business
Systems urge that the Broadcasting Satellite Service's
share of the 11.7-12.2 GHz band be reduced to zero,
reserving that part of the spectrum exclusively for Fixed
Service satellites in Region 2, and shifting the BSS allo-
cation up to 12.2-12.75 GHz.

In that same 11.7-12.2 GHz band, the Television
Broadcasting SWG requested continued co -allocation to
terrestrial broadcasting. Although the international allo-
cation exists, the FCC has not introduced such a terrest-
rial TV allocation in its own table because the U.S. posi-
tion continues to favor suppression of all terrestrial ser-
vices in the band to permit greatest flexibility in de-
veloping space services. (Existing auxiliary TV services
are eventually to be removed.) Instead, the Commission
proposed to meet future needs for terrestrial TV broad-
casting by retaining the allocation in the 12.2-12.5 GHz
region.

A good bit of "fine tuning" will still be required
before the United States has its act together for Geneva in
1979. Even then, as the 1977 WARC well demonstrated,
what the U.S. proposes and what ITU decisions emerge
can be very different things, indeed. The U.S. proposals
will be sound and sensible in direct proportion to the
participation of knowledgeable and interested parties in
the effected communications spheres. Thoughtful and
lively debate is not only the democratic ideal, it is also a
necessity in an arena in which the technical and market
assessment problems are many and complex and in
which no individual or agency has enough of the answers
or a sufficiently clear view of the future to do the job
alone. BM/E

18008747590
YOU CAN DEPEND ON ISI

FOR IMMEDIATE TECHNICAL
AND SALES ASSISTANCE

WHEN YOU NEED IT.

ISI produces custom video and audio
systems built to customer requirements. We
encourage the use of our assistance and

invite inquiries.

We manufacture quality equipment,
reasonably priced, which includes:

Video Production Switchers

Video Terminal Equipment

Routing Switchers

Audio Consoles

Audio Terminal Equipment

Intercom Systems

Master Control Systems

INDUSTRIAL SCIENCES, INC.
3521 Southwest 42nd1 Avenue/P.O. Box 1495
Gainesville, Florida 32602/(800) 874-7590

Florida Only (904) 373-6783
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rain checked
at NAB.
Our NAB "rain shower" demonstration
doused the TK-76 44 times. No other TV
camera went through any test like it.

Viewers saw the TK-76 come right
out of its case and go on-line from cold
start to crisp picture in just five seconds.

And they watched the great pictures
this portable delivered with only 20 foot-
candles of light.

These are just a few of the high-
performance features of the lightweight
self-contained, highly automatic TK-76.
It's no surprise that more than 400 are
already in use.

If you missed seeing the TK-76
swinging in the rain at NAB, check with
your RCA Representative.

Call him today.

RCA

The Dependables



NAB '77
Better Than Fantastic

In our Pre -NAB report in March, we predicted that NAB '77 would be
a "Three Ring Circus." It was, but broadcasters didn't let the difficulty
of getting from place to place dampen their enthusiasm for taking in
this fabulous carnival of new products and trends.

 TV at NAB page 45.
 Radio at NAB page 97.
 Test Equipment at NAB page 124.
To help you get more information on products introduced at NAB, Reader Service Numbers are
provided in specially marked boxes.

IT WAS A HECTIC NAB SHOW. It was
a good show, (best yet, said many),
but with exhibits spread out in three
hotels, attendees were apprehensive
that they had missed or would miss
something. BM/E reporters were re-
peatedly stopped on the floor by vis-
itors and invariably the question was,
"What's the hottest thing at the show
this year?" We hope to report on most
everything we saw at the exhibits
during those four busy days, March
27-30, but first let's answer briefly that
key question as best we can.

"What's the hottest thing at the
show?"

If you are a TV broadcaster, the
answer has to be those digital video
manipulators. If you are a radio broad-
caster, it's a little harder to be un-
equivocal. We'd say ATS systems fol-
lowed by AM stereo, which is still on
the come. That is, there was a lot of
talk about AM stereo but not much
hardware. Most interesting radio ex-
hibits to look at were those showing
giant multi -cart random access auto-
mation systems.

Much very significant equipment
was shown and there were definite
trends that characterized the exhibits.
One such trend was the application of
microprocessors by dozens of equip-
ment manufacturers. A new com-
ponent that became the hallmark of
several pieces of equipment was the
surface acoustical wave filter-the
S.A.W. filter, a remarkable little
device that could be shaped to have
very sharp cutoff. But first, those
"hottest" equipments.

Television's hottest products
 The Digital Video Processor, the
DVP-15 by NEC, as exhibited by
Grass Valley, has to head our list. This
unit, in conjunction with an NEC
FS -15 frame synchronizer and a GV

1600 switching system, produced spe-
cial effects heretofore not possible
except optically. For four days, vis-
itors were awed by such effects as
variable picture compression, picture
magnification, picture splits, hall of
mirror effects, etc. But the NEC
device was not alone in its class.
Squeeze, zoom and freeze techniques
were the highlight of the Vital exhibit.
In principal, Vital could do everything
shown by GV using its own video
processor. But Vital had a few bugs to
be cleaned up so we put NEC/GVG at
the head of our list.

Privately, in the Micro Consultant's
suite, Quantel Inc. demonstrated some
20 effects it could do with its Digital
Framestore Processor, the DFP 5000.
This unit should be on the market
soon-either as a standalone device or
from other switcher manufacturers
who will be scrambling to offer these
new digitally produced effects. (There
will be other digital processor manu-
facturers, too. Digital Video Systems
has been contacted by at least one
switcher manufacturer, Duca Richard-
son, regarding the use of its digital
video effects system.)

Noise reduction was an inherent fea-
ture of the DFP-5000 and that brings
up the next class of hottest new prod-
ucts.
 Dramatic noise reduction capa-
bilities were shown on the exhibit floor
by Thomson-CSF and Microtime. The
first is a digital device, but the latter
was a highly refined analog processor.
 Convertible portable/studio cameras
were a significant new development
shown by CEI, Philips and others.
 New Saticon pick-up tubes were
shown by Hitachi and RCA.
 A 14.3 lb. record -only 34 -in. cas-
sette VTR was unveiled by Sony. This
lightens the load for the one-man ENG
crew.
 Cartridge -type portable recorders

made their debut at the 1977 NAB.
Bosch Fernseh showed a BCN console
playing a cartridge and displayed a
mock-up of a forthcoming cartridge
portable field recorder. NEC showed a
working under -30 lb. portable recorder
using a cartridge.
 One inch professional quality
recorders came into their own as evi-
denced by production line models
shown by Bosch Fernseh, Ampex and
Sony.
 Electronic still store is here in a
variety of forms.
 Inexpensive slo-mo is here as de-
monstrated by Eigen (floppy disc) and
Ampex (the VPR-1).
 Mini 2 GHz ENG microwave
transmitters are now available from all
the major microwave suppliers.

Radio's hottest products
 ATS systems that are ready for in-
stallation were shown by QEI, Telco-
mex and Widget Works.
 Super -sized random access multi -
cart machines that can automate your
system for weeks were displayed by
three companies.
 There were more new audio proc-
essor from more manufacturers.
 There were more solid-state trans-
mitters from more manufacturers.
 Growing application of processor
logic in audio consoles was a trend.

There was a radio technical change
of highest significance very much
present at the show, even though
scarcely represented on the exhibit
floor: AM stereo. The "presence" of
AM stereo was mostly in two events: a
series of demonstration tapes reproduc-
ing experimental AM stereo programs
put on jointly by Cetec-Sparta and
radio station WKDC of Elmhurst, Illi-
nois, using the Motorola system; and
an AM stereo workshop, in the radio
engineering program, that drew a full
house of several hundred people. The
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workshop would clearly have gone on
two or three times the alloted hour and
a half if all questions from the floor
had been answered fully. Those ques-
tions showed that some large propor-
tion of AM broadcasters are eager for
stereo and the account of the workshop
further on suggests why they are eager
for it.

The "new" audio processing was
quite like AM stereo in generating very
strong interest at an engineering panel
session. But interest in audio proc-
essing also had the stimulus of a con-
siderable number of new systems on
the floor aimed at the new, higher level
of processing performance.

A brand new function in radio,
automatic transmission systems or
ATS, was represented by a scattering
of equipment, or prototypes of equip-
ment, or promises of equipment. This
extremely important new line in radio
technology obviously will take about a
year to get underway.

The all -solid-state transmitter,
which kicked up a fuss last year and
the year before by simply appearing,
was on hand in a few examples that
hardly constituted a sweep. They rep-
resented, rather, steady slow growth.
On the transmitter front, in general,
most manufacturers continued to
expand their lines, to make equipment
for this function more competitive than
ever. One noticeable trend was the ap-
pearance of several new high -power
FM transmitters of 50 and 55 kW
rating.

On the automation front, the multi -
cart machine reached a startling new
level of random -accessible program
capacity with at least two systems
holding 1000 or more carts at once.
Automation systems almost without
exception were improved, refined over
earlier models, in a number of cases by
the application of microprocessors to
control.

Audio consoles, for years the
biggest family on the floor, kept their
front spot in the quantity race. It was
more than quantity though: there was
plenty of useful, even exciting refine-
ment in console design, in the direc-
tion of easier operation, often through
automation.

On the radio side, great strength
appears, not on the spate of shake 'em
up hardware innovations, but in the

Yves Faroudja
(left) displayed his
latest en-
hancement device,
Image Plus, which
has been licensed
to Microtime. Dave
Acker of Microtime
is on hand.

quality refinements in nearly every
functional area of radio broadcasting.
Accomplishments in this specific area
continue on page 97.

TV AT NAB
You can't tell a box by looking at its
cover

One of the more apparent de-
velopments in television technology
displayed at NAB was the evolution of
digital devices. The distinctions be-
tween framestore, field store, frame
synchronizer and TBC are becoming
blurred as more powerful microproces-
sors and increased memory permit the
"black boxes" to solve more complex
problems. In fact, the language of
mathematics becomes more prevalent
in the description of these new broad-
cast tools. It was not uncommon for a
manufacturer to explain that the dif-
ference between his device and a com-
petitor's is that "our arithmetic is
better."

Time base correction, where all this
digital technology got its start, is in-
creasingly becoming a feature of the
system rather than a sole function.
Added to correction of time base errors
is noise reduction, velocity error cor-
rection, dropout compensation and an
ever increasing correction window.
Though in many machines these tasks
are add-on options, in some, they are
integral. As memory chips become
cheaper and more powerful, TBCs are
beginning to come very close to the
capacity of frame store devices. TRI
introduced a TBC designated the
DPS-1 (Digital Processing System)
which it was reluctant to describe as
"simply" a TBC. With a correction
window of 32H lines and numerous
options, the system is designed to
expand to a full frame synchronizer.

In its basic configuration the DPS-1
uses a 4x subcarrier sampling rate and
all controls use 256 levels through
8 -bit application. Signal to noise ratio
is better than 60 dB (P -P Video to
RMS Noise), and the 32H window will
pass VITS and VIRS. Considerable
improvement on normal ENG gyro
effects is claimed and, with the larger
window, no floating window is
needed. Another feature of the DPS-1

is a microprocessor controlled all dig-
ital proc-amp. The control panel is
interfaced with the microprocessor so
set-up is repeatable automatically.
Blanking, burst and sync are all in-
serted by the TBC.

Microtime introduced a couple of
innovations including something new
in the TBC line. Just as you get a
handle on "digital time base correc-
tion," Microtime brings you the first
practical application of CCD (Charged
Coupled Devices) technology to this
field. The Microtime 1600 uses CCDs
to create a TBC especially designed for
remote and mobile use. Though its
signal-to-noise ratio is rated at better
than 50 dB as compared to a digital
TBC like the 2020 at better than 58
dB, it is extremely compact, weighing
less than 25 lbs., and uses less than 50
watts of power. This reduction in size
and weight is attributable to the use of
CCDs. During a demonstration of the
device, John Larkworthy, president of
Microtime, held up one of the 2020's
boards next to the comparable CCD to
show that all the memory in the board
could be accommodated in the CCD
which was about the size of common
tin pillbox.

The reduction in size of the CCD
TBC also results in a pleasant reduc-
tion in cost. The 1600, with a 4H
window, will cost about one-third the

Steve Rutt displayed his $6800 Video
Repositioner, the 1080. The device will
"reposition new video" anywhere within
the raster.

The 1080 is used in a variety of
applications both in production and post
production. Graphics, titles or other
picture elements can be moved about to
accommodate new requirements.
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price of a comparable digital TBC.
Last year, Microtime introduced

Image -X, a image enhancement device
licensed to them by Yves Faroudja.
This year Faroudja has licensed Micro-
time to manufacture a significantly im-
proved device called Image Plus. Plus
is a totally new product in its own right
though it does represent an extension
of the theory behind last year's
Image -X; that analog systems could be
as efficient as digital systems. Image
Plus provides 6 dB improvement in
luminance performance while color
noise is reduced by up to 12 dB. Ring-
ing, cross color errors, and group
delay errors are also reduced. Initially
the device will be marketed as a com-
panion to the 2020 for an additional
$7000 but should be available later as a
standalone. In the demonstration sig-
nificant improvement to a pre-recorded
3/4 in. U type tape was quite apparent.
The tape had been recorded by a
TK-76 on a VO-3800 at night under
street lamps. The light level seemed to
be about 10 fc and the image without
correction was clearly unusable.
Chroma noise, moire, streaking and
other impurities were removed to such
a degree when the Image Plus was
switched on that the resultant signal
was clearly usable and the image was
comparable to that produced by the
new low light -level films.

CVS (Consolidated Video Systems)
brought out a new PAL -M digital
video signal processor which in-
corporates both time base correction
and standards conversion. Designated
the CVS-515, the new TBC accepts

Frame synchronizers, like this TFS-121
from RCA, turned a lot of broadcasters on
to the idea of special effects produced in
the digital domain.

monochrome or color NTSC or
PAL -M signals from any heterodyne
VTR and produces stable, time base
corrected PAL -M signals. With the
standards converter used in the CVS-
515, NTSC equipment can be used in
PAL -M systems and programs can be
easily interchanged between NTSC
and PAL -M countries. Other features
in the machine include sync generator
with gen lock, correct color dropout
compensator, line -by-line velocity
compensator and a proc-amp. The
CVS-515 correction window is 2 lines.
Also new from CVS was a souped -up
version of the 504B, called "Super
B." The new model will pass VITS
and VIRS and has a built-in remote
control capability to allow users to re-
motely control video level, setup, hue
and system phase. Also standard in the
new version is a velocity corrector and
a heterodyne phase corrector.

Much of the activity in the CVS
booth, however, centered around the
CVS-520 which they'd introduced last
year. With the increasing sophistica-
tion of the market, users are now hip to
the import of the 4x subcarrier and 9
bit techniques employed in the 520. (In
fact, the 4x subcarrier sampling rate is
finding increasing acceptance across
the line of digital equipment.) This
bantam weight (25.1 lbs.) TBC has a
number of features important to the
user involved in ENG including Gyro -
comp circuitry which is activated as
soon as the correction window (3H) is
exceeded. Instead of breakup, the spe-
cial circuitry moves upward in one line
steps giving the effect of a slight
camera downward tilt. A plug-in
option to expand the correction
window an additional 30 times is also
available.

The Sony BTV-1000 introduced at
the show also includes gyroscopic cir-
cuitry, and uses a 3x subcarrier, 8 bit
sampling approach. The Sony unit was
specifically designed to be in-
corporated with the Sony 1 -in. VTR
system but handles highband and other
helical type machines including the

One of the memory
boards from the
new NEC FS -15.
NEC has achieved
a remarkable size
reduction from
their previous
model.

U -type cassette machines. With the
BVH-1000 1 -in. high band video
recorder, the BVT-1000 provides
locked recognizable picture from still -
frame to seven times normal speed in
color and greater than 30 times normal
speed in monochrome. For U-matic
playback, the BVT-1000 offers a 4H
"floating window," heterodyne signal
capacity and V -jitter correction. In-
corporated into the features of the
basic unit are velocity error correction,
dropout compensation, proc-amp, ad-
vanced sync, color black output and an
improved A/D converter that yields a
higher than usual s/n ratio for an 8 bits
system. S/N is rated 55 dB.

The DPS-1 TBC from TRI was also
on display in the Digital Video
Systems booth since DVS president,
John Lowry, worked on its de-
velopment. Lowry, of course, was one
of the pioneers arguing for the 4x sub -
carrier sampling rate and must feel
some pride at witnessing the growing
number of devices using this approach.
In addition to the features mentioned
earlier, the DPS-1 has a full digital
sync generator with gen lock derived
subcarrier output from heterodyne
VTRs; full NTSC advanced sync or
vertical drive, automatic wrong field
edit correction, digital velocity com-
pensator; digital noise reduction and
symmetry correction of the input burst
prior to processing, and one line drop-
out compensation. There are a number
of other features many of which are
exclusive to the DSP-1 but perhaps the
most outstanding feature apparent to
the eye is the absence of knobs for
signal control. Two -position switches
accomplish all the necessary functions
since the "fine tuning" is automatic
through the microprocessor control
interface. The basic unit should sell for
between $14,000 and $14,500 though
available options could add another
$5000.

Another TBC that didn't make it
into the cramped NAB exhibit floors
came from Edutron which exhibited

continued on page 49
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Arvin/Echo's
EFS-1 Discassette Recorder

Never Forgets a Face
Arvin/Echo's frame-

storTM' recorder has been re- or a
membering faces all over the or a
globe, from the 1976 World
Olympics to the Hollywood glitter
of the Mery Griffin Show. It remembered
faces at the Presidential Inauguration,
The Kentucky Derby, The Indianapolis
500, The Barbara Walters/Harry
Reasoner Show, and on and on and on.
The EFS-1 is a regular on major
networks in the United States and
Canada . . . an accepted member of
the broadcast elite.

Perhaps part of the reason for
such rapid rise to fame is its versatile
remote random access controller . . .

our ticket to the world of automation!

Another reason may be itsName low price . . . under $15,000.

Number And talk about dollars and
sense . . . the real cost -saving

factor of the EFS-1 unit is its
DISCASSETTE Record, which elec-
tronically stores 400 slides -200 on-line
-at only $75, less than 20(F a slide.

Service, product reliability,
compact size and light weight-fact
is, the reasons for owning an EFS-1
are as long as its memory!

ARVIN/ECHO'
ECHO SCIENCE CORPORATION

an ARVIN SYSTEMS, INC. company
485 E. Middlefield Road, Mt. View, California 94043

Tel: (415) 961-7145 TWX: 910-379-6499

DISCASSETTE is a registered Trademark of ARVIN SYSTEMS, INC
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Maximum Sound Performance
In Harris' AM Transmitters.

High Technology Working for You.

For the loudest
sound and highest
efficiencies in AM
transmitters, Harris
offers the new MW -A
series.

Now included in the
MW -1A, 1 kw, MW -5A,
5kW, and MW -50A,
50kW, transmitters is a
built-in audio
processing circuit.

This circuit is
designed to increase
loudness up to 3dB.
When adjusted to

MW -1A, 100°0
solid-state one
kilowatt
transmitter

station format, small
modulation peaks,
which hold the average
level down, are
reduced, allowing the
larger and more
powerful levels of the
audio signal to
modulate the
transmitter at the
maximum limit.

The new MW -A series
of transmitters with
PSM*, MW -1A, and
PDM*, MW -5A and
MW -50A, offer other
superior features...

HARRIS
COMMUNICATIONS AND
INFORMATION HANDLING

MW -50A, fifty
kilowatt
transmitter

 PA efficiency ap-
proaching 90%

 125% positive peak
modulation

 Low distortion
 Excellent transient
response

Wide frequency
response
For complete

information on the
world's number one AM
transmitters, write:
Harris Corporation,
Broadcast Products
Division, Quincy,
Illinois 62301.
'Patented

MW -5A, five
kilowatt
transmitter
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the device in a suite at the Mayflower
Hotel. Edtitron's TBC-110A is an
extraordinarily compact TBC using
charge -storage analog memory and a
4x subcarrier sampling rate. This TBC
will handle non -segmented helical
scan VTRs and features direct or
heterodyne color selection as well as
mono. The correction window is
greater than 17 microseconds and the
full complement of features and con-
trols available in higher priced models
are available in this $4990 machine.
The specs on the TBC-110A look quite
good, including a s/n rating of greater
than 55dB peak -to -peak video to RMS
noise.

NEC displayed its NTC-5000 TBC
with selectable correction window of
1, 2 and 4 horizontal lines (p -p). Ac-
cording to NEC, this new TBC is the
only unit that will allow an observer to
see a color -locked picture on the
screen of a television monitor any time
that the tape is in motion, either in
re -wind or fast forward. Used in the
editing system, this feature should
provide the user with "moviola" style
search capability. Included in the base
price of $15,950 is dropout com-
pensation and line -by-line type veloc-
ity compensation. The NTC-5000 is a
PCM time base corrector designed for
use with helical scan, direct and color
under VTRs, including Quadraplex
and U -type VTRs.

The Quantel DTC-300 from Micro
Consultants was displayed. It is a
modularly designed time base correc-
tor for use with virtually all direct
record VTRs. Options are available to
permit the DTC-300 to work with het-
erodyne and small non -phased VTRs.
A wide range of features and options
are available and most can be added in
the field through the use of additional
boards. Some of the features are
remote control, dropout compensator,
look -ahead velocity compensation,
sync generator driver and others.

Ampex displayed its TBC-1 which
is the only TBC compatible with its
VPR-1 ENG system. The TBC-1 fea-
tures the "dynamic correction"
system which combines "averaging"
and line -by-line correction systems
within the unit. The TBC-1 is also
used as a studio companion to the
Ampex ENG system to provide on -
the -scene "live" capability of 1pcal
news events.

Frame synchronizers change the
way we see things

The process of digitizing the video
signal begins to reach fruition in the
form of frame synchronizers. The wide
range of effects possible through the
frame syncs plus the feature of han-
dling non -synchronous signals promise

John Lowry, president, Digital Video
Systems, demonstrates his DPS-1 which
will be manufactured and distributed
under license by TRI.

to give the broadcaster an entirely new
way of approaching video production.
Most of the frame syncs are out-
growths of the process begun with time
base correction and in fact include time
base correction as a necessary founda-
tion when used to handle non -syn-
chronous signals. The difference be-
tween a TBC and a frame synchronizer
isn't really that great in theory but the
size of the memory and the range of
effects and applications dwarfs the ca-
pacity of a simple digital TBC.

As you will read later in this report,
the advantages of frame synchroniza-
tion have been applied to production
switchers permitting not only the mix
of non -synchronous signals with local
signals but adding a range of special
effects previously available only in
film with optical effects. In theory, any
of the frame synchronizers can be
interfaced with the switchers and
manufacturers of switchers indicated
that most of them would be offering
this package if demand should ma-
terialize.

One of the more dramatic offerings
at NAB was the Grass Valley Group's
use of an NEC FS -15 Frame Synchro-
nizer and DVP-15, Digital Video
Processor, interfaced through the DVE
electronics to their Model 1600 7K
production switcher. The range of
effects possible drew constant crowds
to GVG's booth. More on this later,
but we mention it here to help set the
stage for the unfolding of a scenario in
which frame synchronizers begin to
play an integral part in television pro-
duction.

As standalone units, frame syn-
chronizers continue to perform a
number of useful tasks. NEC exhibited
the FS -15, as a successor to the FS -10.
The new unit will be distributed exclu-
sively by The Grass Valley Group.
The most apparent difference between
the FS -10 and the new 15 is the drastic
reduction in size. The FS -15 occupies
only 83/4 ins. of vertical rack space and
consumes approximately 250 VA.

With the TBC option included the
window of correction in fact becomes
infinite since the FS -15 will read in
two full fields at the input rate and
clock out the signal from memory at
the rate predetermined by the local ref-
erence.

The memory elements are 16K
RAM chips of NEC's own design and
are contained on six boards. Total
memory capacity is 2.39 megabits,
sufficient to store two fields. When
used in conjunction with a freeze
frame adapter (optional) the FS -15
becomes an effective alternative to
disc type recorders for post produc-
tion. In addition to post production ap-
plications and its usefulness in con-
trolling non -synchronous signals from
ENG operations or U -type recorders,
the FS -15 also should be of value in
satellite communication since it auto-
matically corrects for doppler effects.

The problem in discussing some of
these advances in digital TV technol-
ogy is that in some cases we are deal-
ing with "essentially small com-
puters." Many of the effects, attrib-
utes, characteristics and functions of
these machines are very similar from
manufacturer to manufacturer. Though
it is tempting to get into a discussion of
which machines can do certain jobs it
could be unintentionally misleading
since much of what the various
machines can do is determined more
by the size of the memory used, the
quality of the arithmetic and the inten-
tion of the software. Increasingly, we
would expect manufacturers to tout the
depth and breadth of their program-
ming people back home as they try to
sell the broadcaster. In fact, when
we'd ask a manufacturer why his ma-
chine didn't do something that his
competitor's did, the most frequent re-
sponse was "we didn't set out to do
that in our original program but if it's
attractive to broadcasters, we'll change
the program." Descriptions of systems
on display in Washington follow but
the thought to keep in mind is that
beyond simple storage of single fields
or frames, much depends on what ad-
ditional memory and programming the
various manufacturers chose to include
in their machines either as standard or
optional.

RCA, which introduced the TFS-
121 Digital Video Synchronizer ear-
lier, put on a sophisticated demonstra-
tion of its capabilities and effects.
The TFS-121 digital video frame syn-
chronizer is designed to produce a
smooth intermix of remote and studio
video, as are the other similar devices.
The 4x subcarrier, 8 -bit sampling
techniques used in the TFS-121 pro-
vide a wide bandpass so that important
picture elements are not skipped over.

The quality of the TFS-121 as a
frame synchronizer is impressive but
the full versatility of the device must
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be accessed through a series of
options. This is also true of the FS -15
from NEC which by itself is simply a
frame synchronizer and requires the
addition of numerous options for the
user to get its full power. In the NEC
device most of these options are re-
lated to the DVP-15 and will be dis-
cussed in conjunction with the GVG
package demonstrated at NAB. The
RCA options include picture com-
pressor which enables the operator to
shrink the fullsized picture to one -
quarter size and position it in one of
five positions in the raster. The posi-
tions are selected via a set of push
buttons reminiscent of wipe pattern
selector buttons on a production
switcher. In addition, a joystick con-
trol is provided so that picture position
can be varied continuously. With the
joystick, the full-sized picture can be
moved anywhere within the raster in-
cluding completely out of the raster to
be re-entered from any side. The joy-
stick control, however, does leave
something to be desired in the area of
smoothness.

The picture freeze option allows the
user to manually capture and retain a
single picture for as long as desired.
Should the input signal be lost, the
TFS-121 retains the last picture until
signal is restored and the machine
resumes normal operation auto-
matically. Numerous permutations of
the basic functions of the freeze frames
provide the user with a great number of
possible effects and available tech-
niques for producing interesting
visuals. As one might expect, these
options do not come cheap. RCA,
which claims a better than competitive
price for its system, attaches a price
tag of $39,900 for its TFS-121 system
with another $3,600 for the freeze
frame option and $15,000 for the pic-
ture compression option. As is appar-
ent from the price structure, once
you have a frame synchronizer, freez-
ing the picture is not that difficult but
compression and its attendant effects
are somewhat trickier.

As we got into this area of looking at
the new digital devices it became
clearer that some comparison to the
computer field is justifiable. As one
might expect most of these devices
exist in a hierarchy similar to that in
computers-all the way from micro-
computers capable of solving relative-
ly simple problems rapidly (i.e. the
TBC) up to the full blown computer
systems powerful enough to handle the
most difficult and complex routines
(digital effects and synchronization
systems). Between these two extremes
is a family of equipments in different
stages of maturity and elaboration.

Digital Noise Reducer from Thomson-CSF
provided remarkable improvement (9 or
12 dB) to noisy video.

Some companies demonstrated this
hierarchy of digital equipment fairly
clearly.

Micro Consultants and CVS fit into
this category rather neatly. Each firm
showed complete lines of digital video
equipment all the way from A/D con-
verters through elaborate digital video
processing devices.

In addition to their TI3C and
A/D-D/A converters, Micro Con-
sultants displayed a new DFS 1500
Digital Fieldstore Synchronizer which,
in addition to its fieldstore capability,
also serves as a high order time base
corrector. It stores more than one and a
half fields which is more than ample
for handling VITS and VIRS. Just 7
ins. high and weighing only 50 lbs.,
the DFS 1500 dissipates only 250 VA.
Ideally, according to Micro Con-
sultants, the machine is best suited for
installations where it is used in ad-
dition to the more powerful DFS 3000.
The DFS 1500 is fine for the broad-
caster that needs just synchronization
and time base correction but for the
special effects and full frame storage
you have to move up.

The DFS 3000 has been around for
awhile and has seen a lot of action in
the field. Available options are remote
time base correction features, frame or
field freeze, video compression with
the associated joystick positioner, and
remote control. New this year is the
Digital Production Control Option for
the DFS 3000.

This new microprocessor controlled
remote panel for use with later ver-
sions of DFS 3000 has a good retoire
of special effects. These effects in-
clude frame of field freeze with facility
for automatic update at operator
selected intervals; video compressor
with joystick plus five pre -selected
positions on pushbuttons, automatic
key so that the compressed image is
measured from the center of the key
area permitting the keyed image to
track when the camera pans; variable

transition time to enable the DFS 3000
to automatically wipe or move the
compressed or full frame pictures with
controlled, variable transition time,
and an on -air compression/full frame
switch which permits smooth cuts
from the compressed to full frame pic-
ture. In a special invitation -only ses-
sion in the Micro Consultants suite, a
representative from Quantel demon-
strated an even more powerful digital
video devise, the DFS-5000. Since the
device is not currently on the market,
we will get back to it at the end of this
section.

CVS (Consolidated Video Systems)
also presented a complete line of dig-
ital devices. The broadcasters in at-
tendance at the booth who showed
considerable interest in the CVS-520
TBC also found cause to examine the
CVS-620 full -frame synchronizer. The
CVS-620 operates on a 9 bit 4 x sub -
carrier digital input derived from the
CVS-520 and provides full frame
freeze capability. Priced at $20,000,
the CVS-620 is one of the least ex-
pensive digital frame synchronizers.
For standalone operation, the 620 can
be fed by a CVS-720 A/D converter
priced at $5000.

The ultra compact CVS-620 uses
just 31/2 ins. of vertical rack space and
is available with remote control of pic-
ture positioning. Up to four locations
are selectable from the device's front
panel. The 620 has diagnostic circuitry
and internal test signal generator as
well as two video inputs, one com-
posite and the other selectable. A
video compressor is optional.

As the power of these digital video
processor/manipulators grows and fur-
ther functions are articulated by the
addition of memory and microproces-
sor control one can legitimately ask:
"where is it all going?" The honest
reply is that no one really knows but
the limits of possibility keep receding.
Representatives of Quantel, the British
manufacturer, demonstrated a new
machine for invited guests in the Micro
Consultants' suite. The new machine,
dubbed DFP 5000, is not yet on the
market and the stated purpose of the
demonstrations was to obtain from
broadcasters some feedback on just
how a machine of this magnitude
might be employed. The device is a
Digital Framestore Processor that fea-
tures a synchronizer, time base correc-
tion, noise reduction, picture freeze,
picture positioning, picture com-
pression, picture squeezing (in both
the horizontal and vertical directions)
and picture expansion. Moreover, it
does all this in just 8% ins. of vertical
rack space.

The DFP 5000 is an outgrowth of
the research done by Quantel in the
field of standards conversion. Perhaps

continued on page 52
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Do You Need Cost Assurance?

Videomagnetics
introduces a
1000 hr. non

pro-rated Warranty!

 $1995.00 buys you our professional sl'erie-s
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warranty!
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chief among the benefits of that re-
search was the necessity to "do arith-
metic on every picture point" resulting
in resolution of very high quality in
every mode, especially in freeze
frame.

The machine, when it is marketed
will be expensive, probably well into
the six figure bracket. Though the cost
of components continues to drop
across the board, much of the price of
this machine is derived from the cost
of research, development and pro-
gramming.

Microprocessor control of the posi-
tioning faculties assures extremely
smooth and precise movements. The
machine does have a good, full frame
synchronizer with all the attributes ex-
pected from such a machine and time
base correction of considerable power
to handle almost any signal source.
The noise reduction feature provides
noticeable improvement and in the
demonstration completely eliminated
any visible moire and other associated
noise. Asked how many dB of im-
provement was being demonstrated,
the operator declined a specific answer
saying that the notion was inappro-
priate since too many variables were
involved. Nevertheless, the improve-
ment was dramatic.

Once the non -synchronous signal
was synchronized, stabilized and the
noise reduced, the machine was put
through its paces. The picture freeze,
as mentioned before, was very stable
even when the image was frozen from
motion. There was no flicker in lumi-
nance or chrominance and the reso-
lution appeared excellent. Then the
picture position control was brought
into play.

The control panel is housed sepa-
rately in a small box measuring only
about 8 in. x 4 ins. x 4 ins. The con-
trols are microprocessor controlled and
the range of effects are established by a
program. So far, some 20 or more pos-
sible programs have been designed.
The so-called "smart" picture position
control provides the facility to "pan
and tilt" with camera -like smoothness.
Because of the microprocessor control,
the rate of pan and tilt is infinitely vari-
able. The picture compression feature
goes beyond the normal 1/4 size picture
compression. The compression is in-
finitely variable all the way down to
zero and is quite smooth.

The picture can also be squeezed,
both in the horizontal and vertical axis,
allowing the aspect ratio to be varied
infinitely. Picture expansion provides a
zoom up capability that has any
number of applications.

With all the functions, the range of
special effects is remarkable. The pic-

ture can be compressed to zero so that
it can appear or disappear in any part
of the raster. Wrap-arounds, push-ons,
push -offs, hall of mirrors,-any other
number of effects can be produced by
combining the functions. The 20 or
more other programs mentioned
before, could provide a sort of Chinese
menu of effects for the broadcaster to
choose from. New effects or special
purpose effect could likely be pro-
grammed on order.

The DFS 5000 is not the end of the
line by any means for digital television
but it does represent the culmination of
many efforts brought together inside a
single box. Several large switcher
manufacturers have been in touch with
Quantel to explore the feasibility of
employing the DFS 5000 as part of
their switching systems. Given the
probable cost of the device some lag
between now and when it becomes
available to broadcasters can be ex-
pected. Nevertheless, it provides some
indication of the direction this field is
headed.

Thomson-CSF's Digital Noise Re-
ducer, which we predicted in March
BM/E would cause some excitement at
the show, did so. The results of the
DNR demonstration were clearly visi-
ble. The device can remove up to 12
dB of noise from an NTSC signal. The
applications are especially noticeable
on portable ENG type camera output
when operated under marginal light
conditions. The DNR also gives be-
neficial effects to multi -generation
videotapes, microwave transmissions,
CATV transmissions, off -air recep-
tion, and grain reduction in telecine
film. The heart of the system is a Digi-
tal Frame Store that functions as an
adaptive filter. The characteristics of
this filter are changed in response to
the previous output signal so that ran-
dom noise is rejected during a signal
matching process. Also in the device is
a Motion Detector that looks at each
individual picture element to detect
movement and makes some 358,000
decisions per TV frame to eliminate
motion effects.

One probable application of this de-
vice will be its installation at the last
stage of the signal path prior to trans-
mission. It can be left in the chain to
provide continual 9 dB noise reduction
to the transmitted signal.

Special effects battle continues in
production switchers

With the application of digital video
techniques and microprocessor control
adding fuel to the fire, switchers are
becoming the focal point of production
techniques from which video will take
on the last vestiges of film effects su-
periority. Vital Industries and Grass
Valley both introduced switchers inter-
faced with digital effects devices capa-

"Hall-of-mirrors," one of the dramatic
digital effects of the GVG Digital Video
Effects system.

ble of a range of effects never before
possible in video production. Vital,
using the name Squeezeoom to tag its
package had a disappointing time of it.
Damage to the system in shipment to
the show kept the demonstration in-
operative for the first day. After some
long sessions, technicians finally got
the system working well enough to
give visitors an idea of the machine's
potential though during the four day
exhibit the system never reach full
operational status.

The Grass Valley Group faired
somewhat better and demonstrations of
their system drew crowds throughout
the show. The switcher used at the
show was a GVG Model 1600 7K
interfaced to the NEC DVP-15, which
utilizes the FS -15 frame synchronizer.
The interface is accomplished through
a GVG designed assembly and pro-
vides complete operational control of
the digital video effects (DVE) system
from the switcher control panel. All
fader levers and joystick positioners
operate in a manner similar to their
conventional function.

Some of the typical effects this
system produces are continuous pic-
ture compression with positioning;
tracking chroma key, wherein the
keyed image stays centered on the key
area even when the camera producing
the foreground pans; hall -of -mirrors,
which produces an infinite regression
of the same image; a magnifying glass
effect, which permits a single portion
of the raster to be expanded while re-
taining normal proportions in the rest
of the raster and a picture split which is
similar to a wipe generated from the
center of the picture rather than from
the sides or corners. All of these
effects can be generated with syn-
chronous or non -synchronous sources
since the frame synchronizer is an in-
tegral part of the system.

The interface electronics also con-
tain a video switching bus for selecting

continued on page 54
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input sources to the DVE system. The
input selector is remotely controlled
from the switcher panel. A DVE
system can be retrofitted to most GVG
1600 series switching systems and a
single DVE can be used with several
switchers on a plug-in basis if the
switchers have been equipped with an
interface assembly.

Processing operations are accom-
plished in the digital domain and then
converted to analog form. Most effects
are under the control of a built-in
microcomputer system. Inputs to the
DVE system are selected by means of
thumbwheel switches and the take
button. The selection in use is in-
dicated by an LED display. The DVE
and Frame Sync buttons are inter-
locked and all effects are achieved in
the DVE position. Selection of frame
sync effectively bypasses the DVP-15.
The DVE output appears as a primary
input to the switcher and is thus avail-
able on all switching buses. Com-
pression, expansion, and split are
interlocked and occur when their re-
spective controls are activated. Aspect
ratio can also be manipulated, and has
two controls, a fixed 4:3 function and a
variable function. Push-ons, push -offs
and other special effects are achieved
by selecting a wipe pattern in the con-
ventional way and then engaging the
DVE system. As levers or other rele-
vent controls are used, the selected
digital effect is executed coinciden-
tally.

The Vital system, under the name
Squeezoom VMU-1, consists of a
sophisticated frame store capable of
synchronizing up to four non -synchro-
nous or synchronous incoming signals.
The full effects of the switcher can be
applied to one or all four of the in-
coming signals either separately or
simultaneously. Some of the digital
effects that can be applied to one or all
of the incoming signals include
squeeze, zoom, (others have designa-
ted the effects as compression and ex-
pansion), repositioning, compress
wipe, slide wipe and modulation of the
patterns. All four signals can be inte-
grated in quad display within the same
raster. In all, over 45 Optical Effect
Modes can be selected. Input video
signals are processed to limit the
bandwidth to 5.5 mHz and then con-
verted to 8 -bit parallel words, occur-
ring at 4 x subcarrier rate. Luminance
and chrominance are separated dig-
itally and are applied to memory. A
Write Address Generator assigns the
codes to discreet memory locations
and up to four complete pictures can be
stored. The color Sync Generator
derives the reference signals to preci-
sion time the Read Address Generator,

D/A converter and video output proc-
essor. The interpolation is precise be-
tween lines and elements to avoid
"step effects" on edges when squeez-
ing or zooming.

Though the system was not fully
operational the demonstration did
show the four signal synchronization
capability and a number of the other
faculties. The pictures were quite
noisy but this was attributed to damage
suffered in transit.

Considering the amount of attention
visitors gave to these digital effects
systems other switcher manufacturers
were asked about their intentions to
offer similar packages. A spokesman
for Duca-Richarson stated that they
would have no trouble interfacing with
the available frame store and effects
devices and indicated that this was a
distinct possibility. CDL made a simi-
lar statement and a reliable source in-
dicated that some discussions had been
held between CDL and Quantel. Other
manufacturers of sophisticated produc-
tion switchers such as ISI, Richmond
Hill, Computer Image and American
Data also expressed confidence that
they could develop similar systems.

For more information on preceding
products, circle Reader Service
Numbers: TRI DPS-1, 250; Microtime
1600, 251; Image Plus, 252; CVS 515,
253; "Super B," 254; 620, 255; Sony
BVT-1000, 256; Edutron TBC-110A,
257; NEC NTC-5000, 258; FS -15, 259;
MCI DTC-300, 260; DFS-1500, 261;
DPCO, 262; Rutt 1080, 263;
Thomson-CSF DNR, 264; RCA TFS-
121, 265; GVG DVE, 266; Vital VMU-1,
267.

TV cameras star again
Try as many manufacturers might to

change the situation, TV cameras year
in and year out remain the star attrac-
tion at NAB exhibits. The most spec-
tacular new equipment might be digital
video manipulators, as it was this year,
or VTRs, as was the case in 1974
(when the AVR-2, the TR-600 and the
IVC 9000 was unveiled), but cameras,
nonetheless, tend to steal the show. It
is, of course, camera manufacturers
who stage the most elaborate shows.
(Even when they want to call attention
to other equipment they usually do so
via their live camera demos.) This
year, for example, camera manufac-
turer Philips Broadcast Equipment
seemed to come out on top by winning
the most outright audience applause.

In reality the applause was directed
to the talents shown by mimes Rita
Nachmann and Mike Hoit for their
portrayal of Philips as the `innovision
company' and not to equipment per se.
But the clever mimes did have good
"material" with which to work since
Philips was introducing a unique new
camera line called the Video 80

family, a new transmitter and other
goodies.

The Video 80 camera is a convert-
ible camera which can quadruple as an
ENG-, field production-, studio- or
telecine unit. As a convertible, it ex-
emplifies a trend at this year's NAB-
the emergence of flexible cameras, and
particularly the growing importance of
fieldlstudio cameras. In general, the
basic component of these new cameras
as shown by Philips and others, is a
head module boasting an optical sys-
tem/yoke assembly of sufficient qual-
ity to be the secret of a field camera but
light and compact enough to be a true
shoulder carried ENG portable.

There were, at NAB '77, several
new ENG only cameras and new studio
only cameras but we'll cover first those
flexible types that were designed to
play several roles.

ENG/field production/studio types
Fitting this category at NAB '77

right on the button would be the new
CEI-300 modular camera system and
the Video 80 already mentioned. Par-
tially fitting the category would be the
new RCA TK-760, the Bosch Fernseh
KCN-92, the new Ikegami HL 51
Ultra Cam (which uses one -in. Plum-
bicons) and the new Hitachi high qual-
ity portable, the SK -90. The TK-760 is
primarily a field/studio unit; the
KCN-92 is somewhat of a hybrid. The
Ikegami and Hitachi are multi -role
cameras but not convertible as are the
CEI and Philips systems. All of these
cameras are (or can be assembled as)
self-contained systems.

Although the CEI-300, the Video 80
system and the TK-760 camera were
described extensively in BM/E,
March, a brief recap of each will be
included here so that this Show -In -
Print report will be comprehensive.

"Field production will never be the
same again" is the way CEI called at-
tention to their new totally modular
convertible camera that offers "un-
compromised" video performance.
Indeed, broadcasters who did examine
the CEI-300 found the pictures pro-
duced extremely high quality. This
camera can be quickly reconfigured to
various modes of operation -shoul-
der -mounted portable, pedestal -
mounted studio, etc. Modular options
include a tiltable/rotatable 8 -in. view-
finder, a wide choice of lenses and
other support equipment. Prices fall in
the $30,000-$40,000 range depending
on options selected.

Although the CEI camera was de-
signed for studio/field production ap-
plications, there is no reason why it
could not become a quality ENG
camera. The camera head is available
with Saticon or Plumbicon pickup
tubes, weighs only 6.5 lbs. not in -

continued on page 56
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moonlight).
The viewfinder has a wide field of

vision and can be tilted and the camera
can be easily attached to a monitor
system. Auto white and auto iris are
built-in. A remote control box can
operate the camera and can be located
about 300 feet from the backpack.

The SK -90 by Hitachi is a new gen-
eration camera design with program
production in mind. Although this
camera is not available for sale at this
time, it incorporates a feature that will
certainly be of value-an automatic
beam optimization circuit.

The beam optimization circuit
newly developed by Hitachi prevents
comet -tail effects due to the lack of an
adequate beam while shooting highly
illuminated objects. The automatic
beam optimization circuit solves the
problem of low beam.

The camera features easy operation
and it contains automatic white ba-
lance and automatic iris determined by
video level detection. Quick start cir-
cuits permit operation about 5 seconds

I

Features of beam optimization in new
Hitachi SK -90 being demonstrated.

New lkegami HL -51 is demonstrated.

after turn -on. The camera also has a
tiltable CRT viewfinder. Price and de-
livery quotes are not yet being made.

Previously announced cameras
exhibited at NAB '77 that play multi-
ple roles included the Hitachi SK -70
(battery operated) and the a -c powered
portables: the IVC 7000 P and the
RCA TKP-45. With both the old and
new touted heavily, camera buyers had
to assimilate a lot of information.

Still more ENG types
Although the new field portable

units tended to steal the limelight at
NAB '77, a number of new cameras
designed specifically for ENG uses
were introduced at Washington. They
were all given close scrutiny since
ENG cameras did head up the shop-
ping list of most engineers and mana-
gers of TV stations attending the con-
vention. It seems many stations that
got their feet wet in ENG with a small
Sony, JVC or Akai were ready to trade
up. Both Sony and JVC were at NAB
'77 vying to retain their original cus-
tomers and to add others by showing
upgraded cameras.

Sony's appeal to second -time -
around broadcasters was a new BVP
200, a two -tube camera priced at
$18,000. For cautious beginners it of-
fered an improved DXC model, the
DXC-1610, priced a little under
$6000. JVC introduced a new three -
tube CY-8800U model.

Competing in this same arena were
Hitachi and GBC. Hitachi introduced a
$16,300 FP -1020 camera. GBC was at
the nearby Mayflower Hotel with its
new, under $20,000, CTC-7X system.
This is the successor camera to the To-
shiba CK-38 which toured the U.S.
briefly in 1976. These new cameras
had to be compared, of course, with
last year's star attractions which were
all back: the Ampex (NEC) BCC -4,
the Asaca 2000, the Hitachi SK -80,
the Ikegami HL -77, the RCA TK-76
and the Thomson-CSF Microcam. Of
this last year's harvest we will not
comment further except to say that
production versions of the Microcam
were shown this year. Units are being
built both in Connecticut (for the time
being) and in Tokyo under a new con-
tract agreement between Sony and
Thomson-CSF. The Microcam is still
in a class by itself regarding size. In
performance the camera looked good,
particularly so when it put out a clear
picture with only 3 ft. candles of il-
lumination.

But the brand new, very attractively
priced under $20,000 cameras offered
a real challenge to the would-be buyers
in terms of performance vs price. Part
of the job was sorting out the number
of tubes each camera had and what it
meant: there were three -tube Plumbi-
con types (JVC), three -tube Saticons

(Hitachi), three -tube Chalmicons
(GBC) and two -tube units (Sony).

Both of the Sony ENG cameras
were interesting. The BVP-200 fea-
tures one % in. Saticon for the lumi-
nance channel and one 1 -in. Mixed
Field (MF) Trinicon for chrominance
channels. Sony says the combination
offers a light weight low power con-
sumption broadcast quality camera at
an economy price-$18,000. Weight
is 12 lbs. (without lens); power con-
sumption is 20 watts. Signal to noise
ratio is better than 50 dB but sensitivity
is limited. Spec sheets say 50 ft. can-
dles is desirable at f/1.4. The camera
needs no registration adjustment and
excellent stability is claimed. The
Mixed Field Trinicon uses electrostatic
deflection and electromagnetic focus.
Since both fields are superimposed, a
smaller focus coil is required. Result is
good color purity, good edge focus
performance and low power consump-
tion.

The Sony DXC-1610 is a budget
minded field production camera that
will have strong appeal to non -
broadcasters if not broadcasters them-
selves. In the 1610, a single one -inch
Mixed Field Trinicon tube is used to
pick up both chrominance and lumi-
nance.

The power consumption of the 1610
is low (11 Watts). minimum illumina-
tion is 20 ft. candles at f 2.1.

The new self-contained JVC CY-
8800U ENG camera is a full three tube
unit and was shown at NAB with
Plumbicons installed. It will be availa-
ble with Saticons. Priced at under
$20,000 the camera offers much. It
features an easy -to -use 1.5 -inch CRT
viewfinder that can be moved forward
and back, up and down, and laterally.

The new camera has external syn-
chronization capability (SC plus
SYNC or composite video) and can be
operated remote through an optional
unit. It also features a built-in color bar
generator and can be used as an en-
coder or color monitor for line check-
ing. A circuit for indicating the wave-
form of the video signal is also built in
for constant monitoring. Horizontal
and vertical corrector circuits are pro-
vided for crisp pictures.

The CY-8800U provides high sen-
sitivity and high resolution color re-
gistration as a result of combining the
three -tube system with dichroic-mirror
color -separating optics. It has a 49 dB
signal-to-noise ratio at f/4.0 with 227
ft. candle illumination.

The C mount on the camera allows
for a wide variety of lenses to be used.

The GBC TC-7X, as we said, is
another self-contained ENG broadcast
camera in the under $20,000 range. It
uses three 275 -in. Chalnicons tubes. Al-
though Chalnicons are said to have

continued on page 60
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more lag than Saticons, they do have
good sensitivity. GBC claims useable
pictures at 5 ft. candles using a 6 dB
boost. Normally 50 ft. candles pro-
duces broadcast quality pictures. A
beam split prism system means
minimum shading as well as minimum
light attentuation. Features of the cam-
era are bias lights to minimize lag,
horizontal contour correctors, automa-
tic white balance, vertical interval
color bars, and a 11/2 in. CRT view-
finder.

To complete our rundown of ENG
cameras, we should again mention the
Ikegami HL -51 and the Hitachi SK -90.
These cameras were designed for
high -quality production applications
and that certainly doesn't rule out news
gathering! At the low-priced end,
Hitachi also showed the FP 3030 and
Panasonic its hand held. Neither of
these cameras were new however.

Standard studio cameras
Since we began this section with the

observation that studio camera demos
dominate NAB exhibits, we cannot
move on without mentioning some of
the star attractions other than the
field/studio combos already described.
RCA highlighted the TK-46 and the
TKP-45 along with the TK-760 field
unit and the TK-76 ENG portable.
RCA gave all of its cameras a thorough
workout continually manuevering and
zooming in, about and on the hundreds
of objects in the most elaborate stage
setting at the convention.

Philips declared the ultimate camera
was its LDK-25 and it demonstrated
anti -comet tail Plumbicon features and
easy lineup. Philips showed the virtues
of triax cable and digital control by set-
ting up one camera across the Potomac
and shooting back on the Washington
scene. The picture was sent back via

The TK-76 ENG camera is rainproof!

Using this set, RCA demonstrated its full line of cameras. Camera shown is new
TK-760.

microwave but the camera was control-
led from the exhibit booth via a pair of
telephone wires.

Harris showed off three TC-80
triax-controlled cameras and a pair of
multi -conductor -cable TC-50s. Triax
digital systems also got a big play at
the Ikegami exhibit. Top of the
Ikegami line was the HK -312 using
11/4 -in. Plumbicons. This is the camera
that is equipped with a microcomput-
er-depress the pushbutton and it is
automatically adjusted (registration,
b/w balance, gamma correction). S/N
ratio of 56 dB is claimed. Camera can
operate independently of a system.
Ikegami also showed a 1 -in. Plumbi-
con studio camera, the HK -357, and a
servo controlled announcer booth
camera, the HK -309.

Bosch Fernseh's lead camera was
the KCK (shown last year) which also
has automatic line-up and offers either
coax or triax options. Its unusual fea-
ture is the "WRB" system in which
three pick-up tubes are combined with
a four -channel separate luminance sys-
tem in the CCU to achieve high sen-
sitivity and no visible registration er-
rors. At NAB '77, Bosch Fernseh
premiered the KCK-R counterpart of
the KCK for on -the -spot production.
The KCK-R camera is divided into a
head and a backpack. The head is
lightened and has a tiltable (and re-
movable) viewfinder. Separation bet-
ween the head and backpack can ex-
tend to 2 miles with coax cable. The
KCK-R uses the same CCU as the
KCK. (The KCK-R head can also be
combined with a KCN processor for a
completely independent camera
system-see earlier section on field/
studio cameras.)

Thomson-CSF put on live demonst-
rations regularly emphasizing the qual-
ities of the TTV-1515 (triax) color
studio camera but the feature attraction
was the Microcam. Marconi stressed
the automatic features of the Mk VII1B
(of which over 400 are in use world-
wide). Marconi says in the last three
years, 25% of its sales are to U.S. cus-
tomers.

Hitachi, as mentioned, put its main
stress on ENG cameras and the multi -
role camera, the SK -70. In the studio
camera class it featured the new
FP1010, which uses 45 -in. Saticon (or
Plumbicon) tubes, and the FP 1212B,
built around 1 -in. Plumbicons.

Both of these cameras are small and
adapt themselves for field applications.
The FP 1010 is a self-contained unit
(built-in genlock) but does have a re-
mote control option. Both cameras
have 7 -in. tiltable viewfinders.

Both Ampex and IVC showed
studio cameras but no new models.
Panasonic, on the other hand, showed
a 1 -in. Plumbicon self-contained
studio camera, the AK -920. This is a
full -quality camera incorporating a
prism optical system, horizontal and
vertical aperature correction, etc. In
the low price range, Panasonic also
showed the Newvicon equipped (two -
tube) WV -2150. Because of the sen-
sitivity of the Newvicon, 25 ft. candles
at f/2.0 (with the 6 dB gain switch
thrown) and the low price tag of $6500
(without lens), this camera drew con-
siderable attention.

New camera tubes promoted
There was more stress given to cam-

era tubes this year than at earlier NAB
conventions for several reasons. Com-
petition is warming up. Hitachi em-
phasized that the Saticon has been im-
proved. The H 8397A features less lag
(almost half that of earlier tubes), high
resolution and well balanced and un-
iform spectral response (no red, green
or blue tube selection is necessary).

RCA made a big effort to tell
everyone that it was now in the Saticon
business (%-in. and 1 -in. types). In
listing the virtues of Saticons over lead
oxide tubes, RCA stressed long life
without degradation of performance
and higher resolution. Because of their
low lag and longer life, RCA said Sati-
cons were logical for telecines.

Altogether RCA announced 16 new
tubes. Succeeding the existing line, the
new tubes carry the prefix BC indicat-

continued on page 62
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The new JVC CY-8800U ENG camera.

New Sony BVP-200 two -tube ENG
camera.

ing the tubes have been tested and cer-
tified for broadcast use. The BC prefix
applies to all RCA tubes: lead oxides,
Vistacons, sulfide vidicons, silicon
vidicons and Saticons.

English Electric Valve promoted
heavily at the show their H.O.P. lead
oxide tubes. H.O.P. stands for High-
light Overload Protection. EEV said a
"revolutionary" new electron gun en-
ables it to overcome comet -tailing
(loss of highlight detail when bright
objects are viewed). These tubes are
available now in 1'/4 -in. and 1 -in. ver-
sions. Production of the latter has just
begun. EEV said several studio
cameras at NAB '77 had H.O.P. tubes
in them.

All of the above activity spelled one
thing-some real alternatives to the
Philips Plumbicon which has reigned
supreme for so many years.

For more camera information circle
no. on Reader Service Card: CEI-
300, 268; Philips Video 80, 269; RCA
TK-760, 270; Bosch Fernseh KCN-92,
271; KCK-R, 272; Ikegami HL -51, 273;
Sony BVP 200, 274; DXC 1610, 275;
GBC CTC-7X, 276; JVC CY 8800U,
277; Hitachi FP 1020, 278; Panasonic
WU-2150, 197.

It's been a good year for lenses
As the number of TV cameras

grows-ENG/EJ, field portables,
field/studio, and studio only types-
the number of lenses multiplies. Only
with the new breed of field/studio con-

vertible cameras is there anything like
lens interchangeability possible.

To do all the jobs cameras are called
on to do, a variety of lenses for each
camera is needed. Hence the prolifera-
tion. There were some noticeable at-
tempts at NAB '77 to break this run-
away situation. Rank Precision, for
one, showed the Varitol MultiRole
Lens approach. The MRL gives the
camera user a common set of optical
lenses modules. Three lens fronts-
wide, narrow and short-can be inter-
changed without re -registration or
camera adjustment with the MRL ap-
proach. Thus the angle of viewing for
any MRL system ranges from 52 de-
grees to 1 degree. Rank showed MRL
lenses for most brands of standard
cameras and the most popular ENG
cameras.

Angenieux described what it calls a
Total Zoom Lens System for ENG
cameras. Again, one lens system can
do many things. This system consists
of the basic 9.5-142mm, f/1.8 zoom
lens with a series of accessories offer-
ing, says Angenieux, "flexibility
heretofore never achieved with a single
lens." Rather than utilizing a zoom
lens in combination with a series of
fixed focal length lenses, several front
mounted accessories as well as rear
mounted units are quickly installed.
The total package is still compact (ap-
proximately 7 in. long and only 2
lbs.). The 15 x 9.5 zoom lens pro-
vides a very wide angle of 54° at the
minimum focal length with a long
telephoto effect (4°) at the maximum
focal length. The lens can focus down
to 24 in. while still retaining zoom
capability.

The retrozoom attachment, which
bayonets to the front of the 15 x 9.5
lens, changes its focal length to a very
wide 7mm, with a horizontal angle of
70° (while still capable of expanding to
a 105mm focal length as well as retain-
ing its maximum aperture of f/1.8 at
the wide angle). On the other end, a
1/6x range extender increases the focal
length to 15-225mm with a maximum
geometric aperture of f/2.9. In addi-
tion to the rear mounted range exten-
der, a front mounted tele-attachment
can increase the maximum focal length
to 240mm without affecting the
geometric aperture. With the front
mounted tele-attachment and two 1/6x
range extenders mounted in tandem, it
is possible to achieve a focal length of
615mm, resulting in a horizontal angle
of only 1°.

Angenieux also introduced a tele
42x continuous zoom lens to comple-
ment the standard 42x continuous
zoom lens introduced last year.

Canon's star lens was the
PV25X2OB f/1.8 zoom for 1 -in.
Plumbicon TV cameras. (A
PV25X2OB is available for 11/2 in.

Plumbicons.) This lens is particularly
notable because of its light weight-
about 49 lbs.

TeleCine showed several new
lenses: a 30:1 field lens for 11/4 in.
tubes and another for 1 -in. tubes. It
also had a 10x lens for %-in. ENG
tubes.

Fujinon showed a new field lens and
a 14 x 10 f/1.9 lens for sports cover-
age. A 14 X 10 f/1.9 lens for an ENG
camera had a built-in extender incor-
porated exemplifying the trend for
more capability from a single lens.

Although it was not new, Dynasci-
ences continued to draw attention to its
inertially-stabilized Vibra Stop lens
which compensates for picture shake
and bounce.

For more lens info: Rank, 279;
Angeniuex, 280; Canon, 281; Tele-
Cine, 282; Fujinon, 283.

New portable VTRs galore at NAB
'77

The most welcome surprise VTR
product of the NAB '77 convention
was the super -light (14.3 lbs.) portable
U-matic recorder from Sony, the
BVU-50. Tie this recorder with an
under -15 lb. ENG camera and you can
now truly say we have entered the age
of the one-man ENG crew.

There were other portable VTR sur-
prises both in the %-in. format and the
new full broadcast quality one -inch
format. Panasonic, for example, thrust
itself into the N -in. ENG market with
an array of recorders which include a
25 lb. portable unit, NV -9400. Move
over Sony and JVC.

In the one -inch format category,
Sony again made news by showing a
portable companion unit to the BVH-
1000 quad -quality one -inch system.
The portable unit is identified as the
BVH-500. Although BMIE was able to
announce this development last month
in its report discussing the new one -
inch machines, units were first availa-
ble for inspection at NAB. The biggest
surprise in the category of one -inch
developments was the introduction of
several NEC portable units including a
cassette recorder model, the TTR-5.

Bosch-Fernseh, which came on ex-
tremely strong with an extended family
of one -inch devices, demonstrated the
reliability and ruggedness of the BCN
20 portable at NAB. Although the pro-
duction line versions of the portable
were shown earlier this year at the re-
cent SMPTE meetings, Washington
provided the opportunity for Fernseh
to demonstrate the units at their best.
This included flawless operation while
undergoing a violent shake table test.
Fernseh also gave visitors a glimpse of

continued on page 66
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Introducing the Duca-Richardson Series 4000.
Simply the most advanced
production switcher ever created!

Circle 135 on Reader Service Card

Color Coding
Simplified operation and
reduced chance of
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 quadran:
selector.

99 Time Choices
Automatic transitions
can be preset from 0.1
to 9.9 seconds in 0.1
second increments.

Duca-Richardson Corporation
11465 W. 48th Avenue
Wheat Ridge, CO 80033 303/423-1300

10 Key Sources
6 chroma keys, the
B Bus, Preview Bus and
2 external keys are
selectable as key sources,
and any one can be
used as 3 composite
chroma F ey source.

99 Pattern Choices
You get top creative
flexioility from 99 patterns,
including rotary wipes and
rotary patterns-each of
which can be preset.

Function Modules
All basic switcher functions
are consolidated on the
function modules for
ease of operation.

Status Lights
Status indication of all
switcher ope-ations is
easily visible at a glance.





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 High Fidelity
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

Circle '36 on Reader Service Card for literature
Circle -37 on Reader Service Card for a demonstration
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the next portable in the family by
showing a mock-up of a mini record -
only unit, the BCN-5, which is ex-
pected to be able to handle cartridges.

We'll have more to say about the
one -inch portables in the next section
devoted to broadcast quality one -inch
formats. In the remainder of this sec-
tion, we'll talk about the %-in. for-
mats.

The Sony BVU-50 record -only VTR
is described as a sister machine to the
BVU-100 portable introduced last
year. It will handle a 20 minute cas-
sette. Operating time, however, is up
to three hours continuous using a
NiCad battery. (Power consumption is
12 watts.)

The BVU-50 is described as "less
sensitive" to rapid inertial change due
to "stiff servo correction." The servo
can be frame locked to an external sig-
nal. Direct code recording is possible
with a time code accessory. The recor-
der includes a real time display (mi-
nutes and seconds) and has a number
of warning indicators. Size is about 10
in. x 5 in. x 13 in.

The Panasonic NV -9400 ki in.
pneumatic is, as mentioned a part of a
system consisting of a cassette editing
recorder, NV -9500, an NV -9200 stan-

Sony portables: BVU-50, left; BVH-500,
right.

Shape of future Bosch Fernseh BCN-5.

The IVC BCN 8020 VTR.

dard recorder and an NV -A950 editing
controller. These recorders all feature
a direct drive video head cylinder
motor for high stability and low jitter
and a capstan servo system to maintain
precise head -to -tape speed. High qual-
ity second and third generation tapes
was the boast as a result of the above
features (actually fifth and sixth were
being exhibited) and S/N ratio spec is
better than 45 dB.

The NV -9400 portable has a built-in
recording and playback circuit so no
color adaptor is needed. Size is com-
pact (13 in. x 51/2 in. x 14 in.) and
weight is 24.7 lbs. loaded with battery
and tape. Consumption is 13.5 watts
meaning 60 minutes of continuous op-
eration is possible. Fast forward is less
than 3 minutes; rewind, 2 minutes.

Quad vs the one -inch formats
It would be difficult to describe

NAB '77 as having been taken over by
one -inch VTRs even though they did
produce a lot of interest. Certainly
quads were more conspicuous. Quads
dominated at the Ampex and RCA
exhibits and were the recorders that
videotape exhibitors such as 3-M and
Memorex used to show off their
quality-though Memorex did stress
new tapes for the one -inch machines.
Actually one -in. portables were also

The NEC TTR-7
cartridge one -inch
(battery) recorder
weighs less than
30 lbs. TTR-5 A -C
unit on shelf.

The Sony BVH-1000 VTR.

often demonstrated in these exhibits
too, but in terms of size and quantity,
it was still a quad show. Quads, along
with 3/4 -in. cassettes were the chief re-
corders found in editing exhibits of
CMX and Datatron.

Strong emphasis at both the Ampex
and RCA exhibits was on editing
capability or production "through-
out." Since quads are likely to be the
principal mastering machines for some
time to come, these exhibits centered
around quad. At Ampex, the AVR-3
was the "hot" machine tied in with the
EDM-1 editor. A new AVR-2 model
showing additional SMPTE time code
edit capability was exhibited by Am-
pex.

Speaking of AVR-2s, Ampex had on
display the 1000th such unit to come
off its assembly line since the introduc-
tion of this remarkable machine three
years ago. Quads won't just fade
away.

RCA gave no indication that quads
were not the supreme recorder. Al-
though RCA had a one -inch BCN-50
in its exhibit area, Bosch Fernseh was
making more reference to RCA's
"commitment" to the BCN than was
RCA itself. RCA placed its emphasis
on the TR600A and two editing sys-
tems: the simplified microprocessor
SE -1 editing system and the AE -600
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time code editing system.
And strange as it might sound, there

were more quad manufacturers at NAB
'77 than ever before-if you count the
rebuilders. This year it was A.F. As-
sociates, Merlin Engineering Works
and Recortec plus head refurbishers
wuch as Videomax, Computer Magne-
tics, Video Magnetics (Washington
Hilton suite), and Spin Physics (E -K).

But the one-inchers did make an im-
pact at the show. The Bosch Femseh
exhibit alone couldn't help but set en-
gineers and managers to thinking about
what one -inch could offer. Bosch
Femseh went all out in emphasizing its
commitment to one -inch as the future
of tape machines. In conjunction with
frame store devices, it showed the best
of both possible worlds-the mechani-
cal superiority of its rugged small-
diameter scanning mechanism coupled
with editing capability possible with
picture freeze frame and jogging.

In sum, Bosch Fernseh's editing
capability featured automatic search,
fast search and jogging. Because of the
control and frame store system de-
veloped in part for editing, Bosch
Fernseh showed how a BCN recorder
could be converted into a picture arc-
hive storage medium. Over 100,000
still slides can be stored and quickly
retrieved.

Among the other new items shown
by Bosch Fernseh was a BCN 50 play-
ing a cartridge and a mock-up of a
portable cartridge recorder, the BCN 5
(a sign of things to come) and a new
play table for the BCN-20.

The BCN format did get strong
boosts at two other exhibits-IVC and
Philips. IVC was the first manufacturer
aside from Fernseh to demonstrate that
it was tooling up to produce this
machine. In fact, IVC unveiled its ver-
sion of a portable unit, the IVC 8020.
This unit, as reported earlier in BMIE,
does not stack the two reels one on top
of the other.

The one -inch VTRs faced less com-
petition in the Shoreham Americana
exhibit area. At the Shoreham, Sony
was the largest exhibitor and highligh-
ted on its stage the BVH-1000 intro-
duced last year. Sony asserted that the
BVH-1000 now coming off the pro-
duction line, represented the best
technology around and predicted out-
standing success for this system.

Also at the Shoreham was NEC with
its line-up of one -inch machines. Al-
though NEC confused the subject by
introducing yet another format to vis-
itors who opted for either an official
SMPTE standardized format or a de-
facto standard as a result of a clear vic-
tory of one format over the other in the
market place, the company's products
got close examination. NEC's ap-
proach was impressive.

Pictures produced were good.

Some of the same operating features
touted by Sony were offered by NEC
too. Further, NEC showed a cartridge
recording unit. There is no doubt about
it . . . any system that uses a cartridge
or cassette is attractive.

Although Ampex did not showcase
it as such, the VPR-1 one -inch console
introduced by Ampex last year and the
VPR-10 portable recorder (new this
year) did manage to get its fair share of
attention. The ability of this unit to
produce slow motion pictures without
a glitch gave it something of an edge
over its competitors. There were those

leaving the Ampex room who said the
AVR-3 was the superior machine but
others who became firm believers in
one -inch and they were ready to pre-
dict the oust of quad. In view of the
price differential, the ranks of the latter
will surely grow.

We headed this section quad vs
one -inch formats. One could have both
at the same time at the Asaca booth.
This company showed, as it did last
year, the AVS 3200B and the APA-
300B. This system used four heads
scanning a one -inch width of tape.
Thus in the one -inch category we have

THIS 4 -CHANNEL AUDITRONICS
STEREO PRODUCTION SYSTEM

IS COMPLETE, WIRED, AND
READY TO PRODUCE!
When the emphasis is an creative programming and production,
choose a system that's flexible, plus mentally and physically effort-
less to operate . . . a console from Auditronics in a system, from
Pacific Recorders and Engineering.

The Auditronics console is completely modular and can be tailored
to meet your specific requirements. This is the type of system that
provides the contemporary broadcaster and programmer with the
facilities he needs to be competitive.

Call Pacific Recorders and Engineering today for a quote on an
Auditronics system that will provide you with creative production!

0 PACIFIC RECORDERS AND ENGINEERING CORPORATION
11100 ROSELLE ST., SAN DIEGO, CALIFORNIA 92121
TELEPHONE (714) 453-3255 TELEX 695008

MAY, 1977-BM/E
Circle 149 on Reader Service Card
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transverse track recording (Asaca),
segmented scan (BCN), and a variety
of single scan approaches (Ampex,
Sony, NEC and who knows who next).

Improved quality from old one-
inchers. IVC one -inch VTR customers
were intrigued to find at the IVC booth
a method of upgrading their old heli-
cals for about $10,000. The Chroma-
Con mods eliminate visible moire, the
video S/N is increased to 47 dB and
two 50 dB audio channels are possible.

Quad -quality from cassettes?
Maybe you can't get the bandwidth

out of a 3/4 -in. U-matic VTR that you
can out of a quad but if it's color -
realistic, low -noise signals that you
want (at U-matic prices), you can have
them. The solution is called Tri-
Chroma-4 and it's all possible with a
black box that was shown by TRI in a
Sheraton Park suite. Instead of record-
ing encoded NTSC signals, TRI
records three separate R, G, B -derived
signals. Luminance is recorded at the
high end of the band; R -Y and B -Y are
multiplexed at the lower end on an al-
ternate line basis. (The missing color
information-one line-is supplied
from a semiconductor memory. (See
BM/E, March, p. 128, for a more
complete description.) When the
outputs are mixed, the result is a per-
fect hue, noise -free (55 dB) picture.
Multiple dubs can be made without de-
terioration. You don't need quad; you
don't need one -inch recorders, says
TRI.

Videotape and accessories
A broad selection of videotapes was

shown by Ampex, Fuji, 3-M,
Memorex and The Video Tape Co.
3-M showed new rugged U-matic cas-
settes, the MBU series. Memorex in-
troduced several new tapes: the
MRX-716 Quantum formulation (500
oersteds) specifically designed for the
BCN family of recorders and a new
tape, the MRX-714, specifically de-
signed for the IVC-9900 running at its
slower speeds. The latter is rated at 51
dB. Memorex also announced a new
flame retardant shipper.

New video cassette tape evaluators
were introduced by Recortec and Tele-
vision Equipment Corp. The Recortec
unit evaluates tape at high speed; the
TEA (Magnatek) unit cleans as well as
evaluates.

To rapidly erase video cassettes

For more information on latest VTR
products: Sony BVU-50, 284; BVH-
500, 285; Panasonic NV -9400, 286;
NV -9500, 287; NEC TTR5-7, 288; IVC
8020, 289; Bosch Fernseh BCN 20,
290.

Garner Industries showed a conveyor
belt, Video Raser, which could do its
job in less than 5 seconds.

Still stores and slo-mos 'on the
move

Though there were no startling leaps
forward in the area of still stores and
slo-mo devices, the manufacturers
showed steady improvement in the
design and operation of their devices.

Ampex, which displayed its ESS
system last year has made considerable
progress in the interim. The model on
display in their booth this year is fully
operational and was scheduled to be
delivered to CBS after the show. CBS
has put the system through a year long
shakedown cruise using it for election
coverage last Fall and is now em-
ploying it regularly during its evening
"Newsbreak" insert and for portions
of the CBS Evening News with Walter
Cronkite. ESS was jointly developed
by Ampex and CBS with an eye
towards reducing the cost of slide and
graphic storage and increasing the ef-
ficiency of delivering such material to
air.

ESS was the first commercial prod-
uct for broadcasting to use digital
recording techniques for video images.
The system, in its basic configuration,
can store up to 1500 video frames on-
line for immediate random access. The
basic capacity is expandable through
the use of additional discs. ESS elec-
tronically converts the analog televi-
sion signal into digital form and stores
the information on magnetic disc
packs. The access time to any on-line
still is less than 100 milliseconds.

In addition to the record and repro-
duce modes of operation, ESS can re-
arrange selected stills in any sequence
for inclusion in a program. Two inde-
pendent video outputs permit preview,
dissolve, mixed and special effects to
be performed in the normal way at the
studio switcher.

A new company, ADDA, has en-
tered the field with a somewhat smaller
version of the ESS machine. Unable to
get exhibit space at NAB, ADDA took
a suite to display their ESP -100 Elec-
tronic Still Processor. It may not be
accurate to describe the ESP -100 as a
"version" of ESS, but they bear some
striking resemblance in physical ap-
pearance and in function. The ESP -
100, however, is smaller and has less
immediate storage capacity but the
design and capacity of the machine,
according to an ADDA spokesman,
was largely determined by extensive
market research involving the study of
station needs and existing practices for
handling stills and graphics.

The configuration of ESP -100 cur-
rently includes 1 disc drive (though
there are plans to add a second) which
has the capacity to store 200 slides on -

In addition to the 10 second slo-mo
above, Eigen brought out a new 20
second capacity version.

line. (This will be expanded to 400.)
Like ESS, ESP -100 uses flying heads
so there is no contact to either damage
heads or stored material. It is possible
to edit or assemble up to 50 still se-
quences so long as the total number of
slides does not exceed 400. Any one of
the individually stored slides can be
accessed and displayed within a half
second. Two channels permit the dis-
play of one still while another is being
called up. The ESP -100 system will
sell for about $50,000.

Arvin/Echo introduced a number of
new products at the show which sig-
nificantly expanded the capability of
their ES -1 Discassette® Recorder.
BESS-1 (Basic Expandable Storage
System) can provide access to 400 or
more slides on line at one time. The
BESS uses two EFS-1 units and an ex-
pandable programmable terminal. The
terminal has a programmable memory
that permits up to a 400 slide sequence
to be assembled and played. The
system cost, with two EFS-1 units, is
estimated to be under $50,000. Each
Discassette stores up to 400 stills and
costs $75. Library expansion costs,
therefore, are relatively low. Another
new addition to the EFS-1 system is
the RC -100 Remote Control unit
which can be situated up to 125 feet
from the EFS-1 and can randomly
access any of 100 on-line slides. The
machine can step to an adjacent track
in as little as 8 milleseconds, and step
200 tracks (the full disc) in 2 seconds.
Though RC -100 has been around
awhile, this was its first appearance at
NAB. Both the RC -100 and BESS-1
are compatible with most automated
station equipment. Also available is
the RCV-100 which is a remote control
interface with the Vidifont Character
Generator. The interface permits a still
from EFS-1 and corresponding type
from the Vidifont storage to be acces-

continued on page 70
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Ramko stole the show
with the most advanced

trouble -free broadcast
consoles in history!

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 -0. 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

attemuators.
 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
 Dual Channel
 5, 8. & 10 mixer versions.
 4 inputs per m xer.
 Alpha numeric readout.; 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 poin:s 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 a:tenuators 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 warrant- on parts and labor.
 2 week free tr

Pricing from

$2400°° TO $4700°°
(5 mixer mono) 110 mixer stereo)

An Unconditional 4 Year Warranty
RAmKo RESEARCH

11355-A Folsom Blvd. / Rancho Cordova, California / 95670
(916) 635-3600
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Arvin/Echo got a
lot of action with its
new BESS-1 option
for its EFS-1
system. Up to 400
stills are on line in
the new version.

Spindler & Sauppe
has applied micro-
processor technol-
ogy to the slide
telecine system,
Producer 32.

sed for simultaneous display under the
control of the Vidifont keyboard.

Arvin/Echo had hoped to display a
new slo-mo device but the system was
not quite ready by show time. Shortly,
however, the machine should be ready
for introduction and promises to be
compact, light, and economical-
under $50,000.

Eigen Video introduced, for the first
time at the NAB, a 20 second slo-mo
disc recorder for $30,000. This unit is
an addition to their line which includes
a 10 second version. Integrated with
the slo-mo disc recorder is a digital
time base corrector which enhances the
flexible disc machine. The device
operates with a 3600 rpm disc recorder
and uses flexible Mylar disc. The
machine is completely immune to cat-
astophic head crashes. The integration
of the digital TBC to this unit and to
the 10 second version makes the
machine ready for air without further
expense. A 10 second "continuous
loop" version also with TBC was
shown and is priced at $20,000. The
unit is compact (only 14 inches high
and weighs 75 lbs.) and uses two heads
so that slides can be changed on -air as
a vertical interval switch. In playback,
the operator has the option of playing
single fields or using the two heads to

play a full frame. When used for
slides, the operator still has the slo-mo
capability as a backup or to isolate an-
other camera.

Reader Service Numbers: Ampex
ESS. 297; ADDA ESP 100. 298;
Arvin/Echo BESS-1, 299; RC -100,
300; Eigen Video, 125.

Film, film cameras, telecines
New from Eastman Kodak was high

speed news film 7250 (Tungsten) and
Eastman Ektachome VN print film.
There were no new film cameras but
familiar products could be seen at
Cinema Products, Camera Mart and
Cine 60.

Biggest news in telecine chains was
the LDK-65 single cabinet unit from
Philips. RCA stressed that their new
one -in. Saticon tube could be used in
TK-28s to reduce lag. The TCF-3000
introduced several years ago by Tele-
Mation was on prominent display and
Thomson-CSF was promoting the
Cohu system. Spindler and Sauppe
showed the microprocessor controlled
Producer 32 Slectroslide Projector for
pre-programmed slide presentations.
BEI showed telecine automatic light

control systems including one for
small image film chain cameras. L&W
was on hand to demonstrate familiar
Athena projectors.

A film inspection cleaning machine
with preview editing features designed
especially for TV use was shown by
Lipsner-Smith.

Character Generators multiply and
increase power

What started not all that long ago as
an electronic method of adding titles
and other font typed messages to the
television raster, has grown now to a
remarkable stage of development. So
much development has gone on, and
gone on so steadily, that "evolution"
understates the case and "revolution"
doesn't seem to connote the constant
progress being made in the field. A
number of manufacturers have
dropped the term "character
generator" from their product name
since it doesn't convey all the things
these systems do.

TeleMation's Compositor I
Graphics System is one such device
that keeps getting more powerful. The
system now has a 1000 page memory
that allows display of any list of pages
in any order with the press of one
button. In dual configuration, Com-
positor I will preview one page while
the other is on -air. Or the dual system
can be operated in such a way that one
unit is used for display while the other
is used for composition. Automatic
Formatting is another feature that
permits a format to be established
(font, edge and color image) so that
even if the words are later changed,
only the new copy need be entered.
Because the Compositor I system is
software based, new fonts and pro-
grams (i.e. election reporting) can be
added to the system without hardware
changes.

Many of the character generators, or
graphics systems if you will, offer
numerous other features such as mul-
tiple fonts, colorizing, edging, flash-
ing, crawl, color background and
much, much more. Most of these type
features are being offered in good qual-
ity character generators. Where the
field is separating is around machine
control, size of memory, degree of
automation and flexibility. The highly
sophisticated systems are still coming
mainly from Chyron, TeleMation and
Vidifont (Thomson-CSF), but some
new entries are also getting pretty
sophisticated. System Concepts
brought out its Quantafont IV and VI
Television Production Titlers and
should soon be ready to deliver the
Quantafont X. These machines are all
very sophisticated with just about the
same features that a few years ago
seemed extraordinary in a machine de -

continued on page 72
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The Marconi MARK VIIIB is the largest selling, fully
automatic color camera in the world today. With
all the features shown as STANDARD and NOT
OPTIONS, it offers outstanding value without com-
promise. You may think we're expensive with all
this luxury. Call us - you'll be pleasantly surprised
at how competitive we are!

Fully automatic registration
Continuous auto centering from live scene

MARCONI MARK VIIIB

Automatic color balance from live scene
Electronic color temperature control
Automatic self -diagnostic check out
Choice of pick-up tubes
Tilting view finder
Standard or mini cable
Portable MARK VIIIP uses same CCU

Let us show you the Marconi MARK VIIIB and prove
that YOU DON'T HAVE TO SETTLE FOR LESS.

Marconi Electronics, Inc.
100 Stonehurst Court  Northvale, New Jersey 07647  (201) 767-7250
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signed for under $20,000.
Chyron has not been sitting still,

however, and continues to expand the
capacity of their system. The Chyron
II Font Library now contains nine type
fonts. With the Chyron's 27 nsec reso-
lution, all the fonts are free of stair -
step distortion. In their booth, Chyron
got quite a bit of attention with the
dynamic features they have added to
the system. Using frame store tech-
niques, the Chyron system was used to
"animate" graphics such as weather
fronts moving across map and numer-
ous other such displays.

3M's Mincom Division is also rap-
idly expanding their efforts in the
character generator field. New in their
exhibit this year was the Model
D-8000 Character Generator using
dual microprocessor technology for an
expanded repertoire of capabilities.
Operating in conjunction with the
D-8000 is a model 5110 Color Insert
Keyer and a Model 5120 Outliner. The
range of effects, fonts, and functions
of the D-8000 can be expanded and
updated through software modifica-
tion. 3M is one of the comers in this
field.

Vidifont, from Thomson-CSF, used
the show to demonstrate the advan-
tages of its Multiframe System. This
system expands the Vidifont Mark IV
capability by instantaneously capturing
up to four full -color graphic displays
into independent frame stores. Each
captured frame retains its original font
style and height, color flash, and auto
spacing. The built-in 4x2 digital
switcher will display, in any com-
bination or order, any two of the four
captured frames. The frames can also
be continuously previewed on four
separate monochrome outputs. Real-
time display dynamics are another
function of multiframe and includes
effects such as roll, crawls, diagonal
slew or 360 deg. rotation, nine edging
effects and selectable flash rates.

Knox, Ltd. had a booth full of
character generators in all manner of
configurations. Knox had fairly simple
character generators suitable to CATV
systems and large, powerful systems
suitable to most any broadcast need.
Knox had one of the widest selections
of character generators at the show.

Laird Telemedia showed two
models of character generators, the
Model 1200 and the Model 3600A.
These are relatively economical
machines but still contain a wide array
of features. The Model 3600A has a
basic 4 page memory which is ex-
pandable, has adjustable font width
and edging, multiple flag functions,
roll and crawl and non -additive mix.
The 1200V is a much simpler version

System Concepts, as promised last year,
jumped into the high end of character
generator competition with its new line of
broadcast quality machines.

but is intended to offer only a single
line, 25 character format, though that
can be expanded to 15 additional lines
with a plug-in module. The basic
3600A goes for under $3000 de-
pending on options, and the basic 1200
starts at under $2000.

Beston Electronics also displayed
character generators. If they looked
familiar to visitors, that's because in
years past they were manufactured by
KSN (Kansas State Network). Beston
bought the line and is now manufactur-
ing and selling them under the BEI
label. The Model CG -410 is also
economy minded but offers a fairly full
line of features. The basic model has 8
pages of memory expandable with
options to 40 pages.

International Communications &
Control had a T-1000 character
generator that looked fairly complete
and has a full array of features. The
system is very similar to the Shintron
character generators we've seen
before. ICC also had a more sophisti-
cated model, the CGT-2500B Charac-
ter Generator and Titling System. The
console includes its own display ter-
minal.

The engineering sessions held on
character generators and graphic
systems produced a consensus that
with the addition of computer and
microprocessor technology, big ad-
vances in TV graphics are on the way.
Chyron, TeleMation, and Vidifont,
and now 3M all seem to be breaking
new territory.

Reader Service Numbers: Telemation
Compositor I, 301; System Concepts,
302; Chyron, 303; 3M D-8000, 304;
Thomson-CSF Vidifont, 305.

3M has greatly ex-
panded its line of
graphics and charac-
ter generator systems
and used micro-
processors to in-
crease power.

The possibilities for dynamic use of
graphics was explored in the
demonstrations of Compositor I at
TeleMation's booth.

Other developments in production
switchers

Though Vital had its troubles with
Squeezoom, it had considerable suc-
cess with PSAS (Production Switching
Automation System). Faced with the
ever growing number of effects, transi-
tions, and buses available in modern
production switchers, some operators
have been complaining about the com-
plexity of the control panel. PSAS is
one approach to solving this problem.
PSAS memorizes manually executed
switching and transition decisions and
stores them for playback. The "store"
function can recall all switcher settings
and precise values of handlebar and
position settings. This device effec-
tively eliminates retakes demanded by
missed cues or other switcher operator
flubs. When they can program talent
this way, you'll have it made. The
PSAS can run the 3 mix/effects unit,
plus the 6 associated switching buses.
PSAS will also be able to control the
"Squeezoom" unit. The basic unit can
control up to 20 events and optional
memory expands this capacity to
10,000 events. PSAS will probably be
most useful in post production where
even the talent variable is controllable.

Duca-Richardson was able to get
more exposure this year. Last year the
company was unable to get booth
space but this year they were right in
the thick of it. For many broadcasters,
this was their first chance to get a look
at the Duca-Richardson Series 4000
production switchers.

The basic switcher, DRC 4000-H,
consists of 24 composite/noncompos-
ite inputs plus color black and color

continued on page 74
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High -Speed Reproducers

EL Console

Prism Projectors

MAGNATECH
ELECTRONIC

MTE, The Leader, is the world's finest manufacturer of post -
production sound recording and projection equipment for:

 Motion picture sound studios
 Advertising agencies
 Educational and instructional film sound facilities
 Video sound sweetening
 Screening rooms

MTE, The Leader, was the first to introduce:
 Noiseless pick-up insert recording (rock and roll)
 Combination 16, 35, 17.5mm Recorders and Reproducers
 Electronic Looping Systems for dialogue replacement
 High Speed Re-recording Systems
 High Speed Projectors
 "Mufti-Lok", the Videotape, Film and ATR Interlock System
 Crystal controlled electronic drive Recorders and Reproducers

MTE, The Leader, is winner of two "Academy of Motion Picture
Arts and Sciences" awards for Technical Achievement.

MTE, The Leader, provides complete studio engineering services
and operating personnel training. Our systems engineers have over 30
years experience in all areas of film production and post-production.

MTE, The Leader, is ready to fulfill your needs in sound and
projection equipment from a single transfer recorder to a complete re-
recording facility.

The next time you have any film or video needs, discuss them
with Magna -Tech first. It pays to come to

THE LEADER!

MAGNA -TECH ELECTRONIC CO.,INC.
630 Ninth Avenue / New York, N.Y. 10036

Tel. (212) 586-7240 / Telex 126191 / Cables "Magtech"

Quad -Eight Electronics
11929 Vose Street

North Hollywood, California 91605
Tel. (213) 764-1516 / Telex 662446

Magna-Techtronics (Aust.) Pty. Ltd.
P.O. Box 150, Crows Nest, NSW 2064, Australia

Tel. 439-1651/3013
Telex 24655 / Cables "Magna" Sydney

Multi-Lok Console Circle 141 on Reader Service Card
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background (26 total). Eight output
buses are provided for mix/effects,
preview/key, and program. Three
function modules consisting of key-
board source selector, mix/effects,
colorizer, independent pattern
generator with 44 standard patterns
(expandable to 99), positioner, dual
axis modulator and preset limits,
chroma key switcher (up to 6 inputs
and 3 M/E amplifiers) with slaved in-
sert sources, color black/color
background generator, genlock timing
system, and control panel are also in
the basic system. The full series is
filled out with 8 options including key-
ing in a number of configurations in-
cluding a downstream and an Automa-
tic Transition Generator for timing
transitions anywhere from 0.1 to 9.9
seconds. Also available are quad split
functions and a quadrant selector to
preset the split. The switcher appears
to be well thought out for ease of oper-
ation. All video paths are color coded
on buses and the additional patterns are
available by doubling the function of
the selector keys rather than by an exp-
losion of additional keys. Status lights
and pre set capabilities help to keep
down the complexity of the switchers
operation. The switcher Duca-Ri-
chardson had on exhibit was sold at the
show to Versatile Video in Sunnyvale,
California.

Grass Valley introduced a number
of new options for their 1600 series
production switchers in addition to the
DVE package. GVG has added an
analog border option that allows black
or white borders to be added to a keyed
caption either symetrically or asy-
metrically for a drop shadow effect.
Also new is a shadow chroma key op-
tion. The shadows produced by this
technique are natural. Though blue is
normally used as the keying hue, this
system will operate on any color. The
shadow chroma key option is used to
improve keying with translucent ob-
jects by restoring lost texture and can
provide some unusual effects such as
filling a keyed -out area with a com-
bined matte and shadow signal for in-
stance. Other uses of the shadow key
option will be discovered with experi-
ence. The system consists of a shadow
chroma keyer module, a shadow key/
chroma key switching matrix and a
remote control panel. Input signal re-
quirements are uncoded, R, B and G
video from the keying camera. The
system will not use composite video
signals. Another option for the 1600-
1 A and 1600-1L video switchers is a
new AFV system. With 15 inputs, 10
audio -follow -video, and 5 audio only,
two modes of operation are accessible
that permit either regular AFV in

This was the first
year broadcasters
at NAB got an op-
portunity to put the
Duca Richardson
DRC-4000H Series
switcher through
its paces.

which audio crosspoints are switched
to follow video selections, or AFV
Off, in which audio is handled sepa-
rately. The "take" switch and mixing
levers on the video switcher control
both video and audio transitions when
AFV mode is used.

Central Dynamics did not introduce
any truly new switchers but like most
of the other manufacturers, showed off
improvements to earlier systems. The
CD 480 production switcher on display
in CDL's booth was destined for
WGBH in Boston after the show. The
CD 480, introduced last year, is now
fully operational and in production. In
addition to the CD 480 in the booth,
where visitors got the chance for
hands-on experience manipulating 7
camera feeds, CDL proudly exhibited
photos of the first CD 480 installation
at KSD-TV in St. Louis. CDL also
exhibited two of its smaller switchers,
the VS -14 and VS -10. Perhaps the
highlight of the CDL exhibit was its
System 200 Technical Automation sys-
tem, which will be discussed later.

The American Data booth at the
Sheraton presented the visitor with a
phalanx of production switchers rang-
ing from the big 558-3 down through
the 558-1 suitable for remote vans.
The 558-1 and 558-2 use the same four
channel parallel video processing con-
cept as the 558-3. This concept permits
multiple mix, wipe, and key functions
to be performed on a single M/E am-
plifier. American Data also showed a
new line of 2100 series production
switchers in the economy class with
price tags under $10,000. Rounding
out the American Data exhibit were
four different routing switcher pac-
kages utilizing modular design and
several types of remote control
configurations.

Richmond Hill Laboratories, Ltd.
had good crowds moving through their
booth. RHL, which prides itself on a
philosophy of modular design that al-
lows all RHL customers to update as
developments become available rather
than be faced with obselescence by a
whole new line of switchers, had a
new add-on to their RHL VPM 3000
Series Video Production Switchers.
The new device is an Auxiliary Transi-

tion Unit, ATU-1, and is a complete
Mix-Key-Split system with sync -
non -sync fade to black capability.
When used on the output of a mixer,
the program bus feeds input 'A'. Input
`13' could be the Preview output or any
other timed source. Three external Key
inputs are provided. The device will
generate split keys, mix keys, key,
mix, and splits (horizontal wipes).
Linear keying circuitry is employed.
RHL had designed the unit not only for
its VPM 3000 series but also as a
stand-alone which will interface with
any existing production switcher.

Industrial Sciences, Inc., ISI,
brought out a new model production
switcher, the Model 1201. The 1201 is
a somewhat smaller and simplified
version of the 1205 but offers nearly as
many features for a smaller price. ISI
provides individual power supplies for
each sub -system of its switchers so that
catastrophic failures cannot cripple the
entire system. This design criterion is
continued in the 1201 and it appears
that the only reduction in the 1201 is a
matter of scale rather than scope. In
the 1201, the number of buses has
been reduced from 5 to 4 and a single
32 pattern 1250 mix/effects system is
used instead of 2. Certain electronic
characteristics have also been elimi-
nated, such as clamped inputs and en-
coding for computer control, but the
result is a full function production
switcher in the $12,000 to $14,000
range rather than the $27,000 1205
package. One feature that makes the
1201 attractive is an automatic preview
function in which the machine looks
through the logic of the switcher and
determines the next event for automa-
tic display prior to execution.

At the Computer Image booth, vis-
itors were invited to compare "apples
and apples"-CI's way of saying that
in terms of cost to performance ratio,
their production switchers perform
favorably. It seems that at the bottom
of CI's "comparison" is the fact that
their SL5000 switcher, priced under
$30,000 and using 4 M/E assigned
buses, delivers about the same flexibil-
ity as a 7 bus system. While other sys-
tems with 6 M/E assigned buses can

continued on page 76
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America is rea
for

CP-TV
Antennas!

The FCC has authorized the use
of circularly polarized antennas
for television:
Jampro is ready to supply you with an already patented CP production
line of TV antennas made for any specific channel! The Jampro
time -tested spiral antenna is mechanically symmetrical. Its
comparatively modest windloading permits replacement of existing top
mounted antennas without tower changes in many cases.

Antenna power gains vary from 1.2 to 3.6 for lowband VHF,
and 4 to 8 for highband VHF, with safe power inputs of up to 100kW.
Gains of 16 and 24 are offered for any UHF channel, with power input
capabilities of 110 kW.

Wouldn't you, as a professional broadcaster, prefer to talk to a
broadcast professional? . . . about the good group of products from
Jampro, Schafer, and Sparta? Contact us. We' re ready to listen to you.

And ready with a complete Jampro proposal for your new CP-TV
antenna!

The first CP omnidirectional TV
broadcast antenna in the world - - -

created byjampro - - - was installed
in May 1975 under FCC authority
at KLOC-T V Channel 19,
Modesto, California.

Cetec Broadcast Group
The Broadcast Divisions of Cetec Corporation

75 Castilian Drive Goleta, California 93017
Telephone: (805) 968-1561

Circlle 142 on Reader Service Card
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Interest in ENG assignment switchers was
high. Above is the ComTec ENG switcher.

*tis iwt,, 14

This Shintron switcher was one of many
new small production switchers for vans
and small studio operations.

offer a third level keying capability
and the CI switcher has just a second
level capability, CI wonders if that
third level is worth the cost of an addi-
tional 2 buses. CI also demonstrated an
interface with the MCl/Quantel device
for obtaining image compression in
combination with other effects.

Computer Image Corporation's
Video Controller Operation which
manufactures the switchers, an-
nounced just prior to the show that it
had been taken over by Dytek Indus-
tries, Inc. Dytek's president, Donald
Maly, indicated that the move would
result in a broader product line with
such new products as microprocessing,
technical automation and a special
purpose video controller line to be in-
troduced later this year.

Small production switchers get
better

The ENG/EFP boom has not left the
world of switching untouched. More
small production switchers suitable to
mobile van operation were present at
NAB this year than ever before. Not
all the production switchers that fit in
this category come from the full -line
manufacturers already mentioned.
Some companies, like Shintron,
specialize in the small switcher and
most have incorporated some sophisti-
cated capabilities.

Shintron has incorporated
downstream keying, variable automa-
tic dissolve and wipe rates and some
other fairly sophisticated techniques

into its series of small switchers. The
370 Mark IV, for instance, contains
the three features mentioned above and
yet has a price tag of just $4980. Part
of the low price of these switchers is
attributable, according to a company
spokesman, to the fact that there are
"no options." Essentially, the buyer
gets the features built in to the switcher
and customizing is kept to a minimum.
Also on display in the booth was a
Model 375, switcher that could handle
up to 12 inputs. Its price tag was
$8500.

ComTec introduced a Model 3300
Production Switcher that packed a lot
for its $8295 ticket. The 3300 is a 5
bus, 11 input all VI switcher and re-
mote controllable. Eighteen patterns
with vertical interval selection allows
"on -air" pattern changes. Hard and
soft wipes are included along with
color black, colorizer, joystick
positioner, two mixer keyers, blink
key, modulator patterns, border
generators and cutbar. With options
such as a linear RGB keyer, key edger,
square effects generator and audio fol-
low video option, the cost of a 3300
could rise to about $12,000. ComTec
also had on display a small switcher,
Model 3100. Its features are nearly as
prolific as the 3300 and quite remarka-
ble at $4225. The most interesting
thing about this switcher is its use of

rather than
buttons. To activate a switch, only
normal pressure is applied to the col-
ored designated area on the panel.
There is, per se, no "button"-just a
colored square, like those used for
elevators that you touch and they light
up. In fact all of the switches are of
this type, including the pattern selector
switches, so that the panel of the
machine is completely flush with the
exception of the levers and joystick.

Dynasciences similarly presented a
couple of small switchers including its
Model 7400. The switcher uses digital
logic control for simplified cabling
and, as small as it is, the 7400 is com-
puter compatable for post production
applications. The switcher will handle
12 inputs on 4 buses, with tally switch-
ing on 11 inputs. There are 12 pattern
selections in addition to soft wipe,
mask key, and spot lite functions. Joy-
stick positioning is also included.

Panasonic included in its extensive
exhibit a small AS -6000 which will
handle 6 inputs and provides what are
now common special effects -14 pat-
terns, two external keys, reposition-
ing, etc. etc. The power of these small
switchers continues to grow impres-
sively. Options for the AS -6000 in-
clude the AS -2000 chroma keyer and
the AS -1000 color sync generator
which uses a crystal oscillator to pro-
duce EIA RS -170 sync.

An additional switcher from Com-

Tec that does not fit easily into any of
these general groups that we have been
discussing is what ComTec has dubbed
the ENG Switcher. Essentially, the
ENG switcher uses 3 control panels
designed to provide assignments to 3
VTRs, 3 time base correctors and 3
time code generators. Nine different
sources, 3 of which are "VTR Play"
modes, can be selected to interface
with the TBCs and time code
generators for purposes of dubbing,
editing, monitoring or airing. Micro-
processor control locks out any illegal
equipment combinations and indicates
the status with a flashing light. Busy
signals are generated if the operator
should select machines already in use.

In addition to new switchers, there
was also a new company, Beaveronics
at NAB. Beaveronics initiated its NAB
debut with a display of its Models 154
and 156 production switchers. Beaver-
onics also had on hand other video
switching gear and terminal equip-
ment.

Master control switching has
grown reliable

Master control switchers are the re-
liable tools they ought to be. To say
that there is nothing "new" is accurate
in so far as there have been no 'startl-
ing' developments in the field. Master
control switchers should be able to

difficulty and most manufacturers have
concentrated on reliability. Richmond
Hill, Grass Valley, CDL, Vital, ISI,
American Data and some of the other
better known firms know this so well
that some didn't even bring master
control switchers to the show. Those
that did were not so much telling
broadcasters that their switchers were
`new' as they were seeking to de-
monstrate the reliability of their en-
gineering. Richmond Hill, Industrial
Sciences, GVG and Vital brought their
machines to the show and broadcasters
got a chance to put them to the test.

Grass Valley and ISI had the only
new introductions in this area as far as
we know. ISI brought out its Model
821 Master Control Switcher. The
principle design consideration was to
provide maximum utility in master
control with a minimum of controls.
One way ISI has reduced the number
of controls is to use an "initiate" bar,
similar in function to a take bar. With
two buses, one a program bus and the
other a preset, or preview bus, the
operator presets the next event, is able
to preview it and at the appropriate
moment, pushes the "initiate" bar.
Other features include selectable rates
for the audio -follow -video transitions,
a preroll counter which is triggered by
the logic state of the preset bus and
initiate bar and provides a bus transfer

continued on page 79
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©Central Dynamics.
International pacesetter
in television broadcast
equipment.
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New, Super Powerful CD 480 The Smart Switcher
Revolutionary modular switchers with unprecedented production
power. They outperform the largest conventional switchers, yet
are extremely simple to operate. Their power and ease of
operation are due to CDL's new Sequential Effects (SFX) Amplifier,
which can cut, mix or wipe between two Background Sources
and two separate Key Sources either individually or in any
combination. Models with one or two SFX Amplifiers provide all
the standard and optional features you need, including Rotary &
Random wipes, RGB Shadow keys, Hard and Soft Color Border
wipes, Color Border keys, Quad with Color Borders, Encoded
Chroma keying, Key Mask generator, and 16, 24 or 32 inputs.
A variety of modular accessories will continue to keep your
switcher smarter than the rest as new technology develops.

The CD -480 is now being shipped.
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VS -10
An inexpensive broadcast quality
8 -input switcher that features
flexibility and ease of operation.
Self-contained electronics for rapid
installation in ENG and other small
mobiles.

VS -14
Sophisticated enough for large
studio production, yet compact
and inexpensive enough for small
mobiles. Soft wipes and keys-
even a Downstream keyer -are
standard. Self-contained and remote
versions available.

VSP-1260S
An amazing value
Now the smallest station can afford
a conventional 20 -input mix /effects
switcher of the highest quality and
reliability.
All features, including an Encoded
Chroma keyer and Bordered keys.
are standard (not optional. as is often
the case). And the price is astonish-
ingly affordable.

Automation.
System 100
Computer controlled automation system for Technical
Operations that communicates directly with a Business
Computer System. Stores and retrieves the schedule
with entry error checking, makes automatic time
corrections, performs complicated audio/video
switching sequences (including dissolves, fades, wipes
and keys), assigns machines, verifies material, and
prints the "As -Aired" log.

Master Control Switchers
Ranging from CDL's new CD 480 MC to
a 2 Bus MCS-829 or a 3 Bus MCS-770.
AID 3 can be interfaced to System 100
Technical Automation System.

Tape editing systems.
PEC-120
Video Tape Editor
A computer editing
System with easily
operated control panel
and CRT display for
rapid and precise
control of VTR's &
Switcher CDL's unique
Self Learning
Cueing Software
Program is a new
feature.

E DS -200
Video Tape Editor
A two machine Time Code
microprocessor Editor that
interfaces to Quad or
Helical VTR's.

Also a complete line of production and TV
terminal equipment, including:

 SMPTE Time Code Generators and Readers
 Video and Pulse Distribution Amplifiers
 Chroma Keyers: RGB and Encoded
 Processing Amplifiers
 Audio/Video Routing Switchers
 Pulse Assignment Systems
 Machine Control Systems

Request our Short Form Catalog

CENTRAL DYNAMICS LTD
CANADA U.S.A.
Montreal New York City Chicago Los Angeles
147 Hymus Blvd.. 230 Livingston Street. 331 West Northwest Highway. 15130 Ventura Blvd.- Suite 307.
Montreal. Quebec H9R 1G1 Northvale. NJ 07647 Palatine, IL 60067 Sherman Oaks. CA 91403
Phone -514-697-0811 Phone -201-767-1300 Phone -312-991-4720 Phone --213-789-0574
TWX-610 422 3906 TWX-710 991 9753 TVVX-910 693 4805 TWX- 910 495 1713
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THIS IS THE TUBE -

THE ORIGINAL PA INCH PLUMBICON
THAT WAS IN THE CAMERA
THAT REVOLUTIONIZED TV BROADCASTING
TEN YEARS AGO...

Trademark of N.V. Philips of The Netherlan

THIS IS THE 2/3 INCH VERSION
OF THAT PLUMBICON TUBE...
IT WILL CHANGE THE ENTIRE COURSE OF,
AND ADD IMPORTANT NEW DIMENSIONS
TO ELECTRONIC JOURNALISM.

A NORTH AMERICAN PHILIPS COMPANY



If broadcast journalism is distinguished primarily by its
"immediacy," why should your viewers have to wait until
color film is processed before they see your news telecasts?

Until now, they've had to wait because there was no TV
camera tube made that was small enough for a really
portable color camera capable of producing broadcast
quality pictures in broadcast quality color.

The new 2/3 -inch Plumbicon camera tube is now
available for a new generation of portable, hand-held color
cameras which will provide the same startlingly realistic
color and dynamic resolution that revolutionized color
telecasting ten years ago when its big brother was originally
introduced.

With the 2/3 -inch Plumbicon tube you'll get quality, and
you'll get it without the delay and logistical complications
of film.

The Amperex 2/3 -inch Plumbicon TV camera tube offers:
 Better dynamic resolution than any other

TV camera tube in the 2/3 -inch category.
 Obviously superior color rendition.
 Excellent highlight -handling capability.
 Essentially zero lag over a wide range of

lighting conditions.
 Low (and stable) dark current, combined with

high signal-to-noise ratio for sharp,
clean, noise -free images.

 Stable operation over a wide temperature range.
For additional information, contact Amperex Electronic
Corporation, Slatersville Division,
Slatersville, Rhode Island 02876. Telephone: 401-762-3800

Amperex

NAB SHOW -IN -PRINT

pulse to cut to the program bus. In ad-
dition, the full retinue of features one
expects in a master control switcher
are present in the 821.

Reader Service Numbers: Vital
PSAS, 306; Duca-Richardson DRC-
4000H, 307; GVG AFV, 308; M200,
309; CDL 480, 310; System 200, 311;
American Data, 312; Richmond Hill
ATU, 313; ISI 1201, 314; 821, 315;
Computer Image, 316; Shintron, 317;
ComTec 3300, 318; ENG, 319; Dyna-
sciences 7400, 320; Panasonic AS -
6000, 321; Beaveronics, 322.

Technical automation for TV
interfaced with business

We will report on the business sys-
tems separately but for now the discus-
sion will be restricted to the exhibits
that feature an existing technical inter-
face BIAS, from Data Control Cor-
poration, was connected to Vital and
CDL. Currently, BIAS leads the field
in business automation for TV but be-
cause the BIAS system depends on a
host computer in Memphis to provide
uts considerable computer power, it
has had some difficulty dealing with
the problem of technical interface. The
problem is not related to conceptual
deficiencies but to some minor dis-
putes with switcher manufacturers
over whose machines will do which
tasks. BIAS has had established pro-
tocols with switcher manufacturers for
some time. In years past, BIAS as well
as other business automation systems,
demonstrated the ability to interface
with technical automation systems at
trade shows. What was different this
year for BIAS was the "real" interface
of its business system with operating
television stations. At Boston, its a
BIAS/CDL system.

The CDL booth was the center of
the business/technical interface action.
CDL has had a chain of interface suc-
cesses with the BCS system selected
by Metromedia for its stations. Added
to the WTCN interface, which was the
first of the BCS/CDL interfaces,
WBZ, WNEW and KYW have been
completed. The two interfaces that got
most of the attention at the booth,
however, were WTTG and WNAC. At
WTTG, CDL is again interfaced with
the BCS system and in the booth, the
CRT readout of the WTTG computer
along with the off -air programming of
the station provided visitors with a -
"live" demonstration of the system's
capacity. As the CRT readout dis-
played the schedule of upcoming
events, visitors could watch the actual
on -air execution. The WTTG system is
a CDL 200 interfaced with BCS.

The other display of technical auto-
mation at CDL's booth was a BIAS/

continued on page 81
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Why this
tube worked
for WFPG-FM
for 55,586 hours
and can still do the job.

IIIIII Ell IIIII MI as MI
4.1

This Eimac 3CX10,000A7 tube operated for 55,586
hours at WFPG-FM, Atlantic City, N.J., located on
marshlands surrounded by salt water - in a CCA
FM20,000D transmitter. We tested the tube on a
new CCA transmitter and it can still make rated
power.

CCA transmitters are renowned for their long tube
life and low operating cost. In a recent survey CCA
final tube operating time averaged over 29,000
hours. The prime reason for their long life and low
operating cost is the inherent reliability of the
conservative CCA designs. Our 1,300 users have
proved it for themselves.

CCA has it! And we're ready to prove it to you.
Call us toll free.

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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CDL System 100 interface. The
software and schedule being used was
derived from the WNAC, Boston, sys-
tem that went on -air in February. The
booth display used a floppy disc bulk
memory to store the event schedule. It
accepted daily schedules from the bus-
iness system, printed the library
"pull" sheets, the "as -aired" log and
returned data to the BIAS system. The
BIAS system was also on-line to the
Vital Industries' technical automation
system demonstrating the viability of
that interface.

The Grass Valley Group introduced
its M200 Series TV Automation Sys-
tems. At their booth, GVG conducted
mini -seminars to explain this new ap-
proach. Essentially, GVG with the
M200, has taken a modular approach
to TV automation that will allow the
station to build towards total automa-
tion at its own pace. GVG hopes that
this approach will appeal to the small
and medium sized market stations that
have been discouraged in the past by
the high initial cost of TV automation.

The M200 system provides a spec-
trum of control ranging from manual
operation of the 1600-4S Audio/Video
Switcher to complete automatic con-
trol of the switching system and ma-

schedul-
ing from a traffic computer system.

The building block approach GVG
takes with the M200 starts with the
1600-4S switcher with the interface in-
cluded for the next step up. Next, a 1
event intelligent preroll and machine
interface is added; then, 20 event stor-
age and a CRT display with special
keyboard for data entry. The system is
then expanded to 200 event storage
with event duration or time -of -day
control, event editing with al-
phanumeric keyboard, log printing,
cassette video tape interface (op-
tional), and source assignment system
(optional). The next step is an expan-
sion of the event storage to 11,000
events via a dual floppy disc system.
Interface with the traffic system is the
next stage and finally, a data base
search and printout system for provid-
ing special printouts such as telecine or
videotape schedules.

This building block system is made
possible by the extensive use of mic-
rocomputers, RAMS, PROMS, and
LSI technology, effectively replacing
the mini -computer approach. By build-
ing towards the system using these de-
vices no new step up obsoletes or
bypasses previous steps. The initial
step, the 1600-4S with M201 configu-
ration costs $24,900, and begins build-
ing from there. Eventually the fill ex-
ceeds $60,000.

Ampex, which introduced the

ACR-25 automatic cassette system and
thereby opened the way to further sta-
tion automation, has added something
new to the ACR-25 system. Ampex
has developed the ASD-1 for ACR-25s
equipped with ADA and IDA (Auto-
matic Data Accessory and Identifica-
tion Data Accessory).
functions as a tool for automatically
programming the playback sequence
of ACR-25 cassettes. The device con-
sists of a DEC PDP-11/03 mini-
computer with Ampex designed
software, a non-volatile core memory
unit and a Teletype' LT keyboard/
printer with tape punch and reader.
The AS13-1 increases the memory ca-
pacity of ADA and IDA to 750 events.
ASD-1 permits the operator to auto-
matically schedule, reschedule and
update the play list.

Videotape editors-still improving
RCA demonstrated a new, sim-

plified built-in editing device for their
TR-600A quadruplex VTRs. The
editor, called the SE -1, provides pre -
viewable editing capability and is
suited to simple local editing require-
ments such as commercial "tags," sta-
tion promos, sports highlights, and
art -card animations. The new system
uses microprocessor and programma-
ble ROMs which are contained in
modules mounted inside the TR-600A.
Operational controls are mounted on
the main control panel. This system
counts control track pulses on the vid-
eotape to provide in and out edit point
selection. Three preview modes are in-
cluded: in and out, in only, and out
only.

Other features include automatic
re -cue, variable preroll times, prog-

Grass Valley con-
ducted mini -seminars
on its M200 Technical
Automation System.
The modular ap-
proach should help
the spread of auto-
mation into smaller
market stations.

Lentronix Ltd. dis-
played this PB-1000
Logic Analyzer for the
ACR-25. Used with a
monitor, it provides
readout of ACR-25
logic status for testing
and monitoring.

rammable relay closure, an out -
transfer mode, and a record safety in-
terlock. Edit points may be shifted
over a range of ±99 frames in single
frame increments. The SE -1 can also
record cue marks at the in and out
points for future re-editing require-

RCA also demonstrated their
AE -600 system editing which can con-
trol one record VTR and up to eight
playback VTRs. Local or remote con-
trol is provided. A super highband
pilot used in this system virtually
eliminates banding.

Ampex had its EDM-1 videotape
editing system on display and de-
monstrated its considerable capacity.
EDM-1 features a computer -controlled
switcher with special effects and a
floppy disc memory that can store as
many as 3,200 edited scenes. It can
interface with up to eight on-line or
off-line video, audio, or disc recor-
ders. The EDM-1 system has an exclu-
sive computer filing system that per-
mits individual scenes to be identified
by both time code and real language.
This feature permits the operator to
call up a scene using its real language
tag rather than having to cross refer-
ence it with a set of numbers. Edited
scenes can also be manipulated so that
if the change in one scene affects the
timing of other parts of the sequence,
the EDM-1 automatically calculates
the change and "ripples" (modifies)
them accordingly.

An option to the EDM-1 system is
an Autolearn accessory which permits
the editor to practice numerous transi-
tion while the machine "learns" all
cross points and operational controls

continued on page 83
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The things you're asked to do! Now that people have discovered how valuable and flexible
video can be. there's no limit to the things they want you to do with it. Which creates some ter-
rific opportunities...and more than a few production problems as well. At Cine 60, we're
specialists in designing new products to help you get more of the former. With less of the latter.

Take power, for instance. Our rechargeable Power -
belts mean you can take it with you. More ampere -
hours than ever before. Evenly distributed
around your waist to give you the same

kind of mobility TV film cameramen have
11000 relied on for years. Our fast -charge

versions are at full capacity in just one hour,0.0
to give you more shooting and less waiting.  For more light on the go, compact Cine
60 Sun Guns fill the bill. Color -balanced for video. they give you lots of fresnel-soft lumens
in the smallest spaces. Plus wide angle and focusing. too. D And if you prefer your Sun -
Gun power packaged differently, we can give you

Cine 60 NiCad reliability in a Powerpak/Sun
Gun combination. Our rechargeable Powerpaks
are also available separately. In a variety of

sizes. voltages and capacities
to power just about any-
thing you have in mind. Video. Audio. You -name -it. Just slip
it on your belt or into a pocket ...and go! While our
rugged, reliable power systems take a load off your mind, we

can take a load off your shoulders,
plete line of comfortable shoulder

pods and body braces that let you concentrate on what
you're shooting ... instead of your aching sacroiliac.
Whatever the configuration of your camera, we've got a
pod to match. D Gine 60 has a lot of other valuable
tools to make life easier for video people. Like our
Snaplok, to let you snap -on, snap -off cameras and other equipment

from tripods, stands, pods, etc. -in less time
than this sentence took to read. Plus suc-

tion mounts, compact quartz lighting ...
and that's just the beginning. With all

the things you're asked to do these days, it pays to have all the
help you can get. Why not call
or write for our catalog today?

I NCORPOR ATED
Film Center Building/630 Ninth Avenue
New York, N.Y. 10036/Tel: (212) 586-8782

as well. With a com-

NAp
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and stores this information. When the
operator is satisfied, the Autolearn is
put into the execute mode and repeats
the sequence of transitions or keys.

To improve the editing capacity of
its 1 -in. BCN format, Bosch-Fernseh
has developed a "jogging mode"
which utilizes a frame store device.
Single pictures can be selected and
viewed according to SMPTE time code
or the jogger can be used to search in
forward or reverse at a two picture per
second rate. It is also possible to
achieve a faster search mode ratio,
such as 1:3 or 1:7 etc. The digital
frame store device also has fast motion
and archieval applications.

The new editor from TRI is the
EA -6 Edit Automator. When the EA -3
was introduced, TRI promised a plug-
in module that would extend the capa-
bility of the EA -3 from a simple con-
trol track editor all the way to a
machine capable of editing in any time
code standard. With micro -computer
control, the EA -6, is that up -date
module. The EA -6 has numerous fea-
tures to permit the entry of edit points
on the fly, in still-frame, or through
the integral keyboard using time code
designations. In, out, and insert dura-
tions are automatically timed and exe-
cuted on re -call. The machine's
capabilities are expandable through the
addition of modules to multiformat
editor control.

Convergence Corporation continued
to expand the capabilities of their
ECS-1B system. Added to the PC -3
program controller and tape timer sys-
tems introduced earlier, Convergence
has now added two new functions. The
first, called "Liplock" uses micro-
processor technology to provide intel-
ligible audio during fast forward or
slow search modes. For faster editing,
Convergence now provides a switch
which cuts the edit cycle time in half.
Pre -roll and cueing are reduced for
those times when the speed of editing
is all important.

The march of microprocessor
technology is continued in the CMX
340X editing system. This machine
has been on the market for awhile and
units are now operating in facilities
from New York to Los Angeles, and
from Cuyahoga Falls to Florida. Cent-
ral to the 340X is the use of the (I2)"1,
Intelligent Interface, which uses sepa-
rate microprocessors to interface each
machine plugged into the system. The
result is that 340X will interface with
anything from quads to cassette recor-
ders to sound effects consoles. The use
of microprocessors also frees up the
central processor to perform additional
functions.

One of the other multiplexed editors

For simpler local editing taskf., RCA
brought out its new SE -1 Editor.

Herb Perlens, of Datatron, draws the
number of the lucky visitor to !heir booth
who won a Datatron Tempo '76 editor.

at NAB was the Datatron, Tempo '76
system. Datatron put on a knock -out
demonstration of the flexibility of their
machine by having its control a pot-
pourri of VTRs right there in the
booth. Quads, 1 -in. helicals and cas-
sette VTRs were all plugged into the
Datatron controller to show the flexi-
bility of this time code or pulse count-
ing editor.

Panasonic introduced to broadcas-
ters their NV -A950 editing controller.
This controller works with the NV -
9500 cassette editor but for economy
of operation the feed deck can be an
NV -9200 recorder rather than another
editor. Slow and fast search modes are
a feature of the system as well as re-
hearsal mode and memory of entry and
exit points for inserts up to five mi-
nutes.

Sony Broadcast has added the
BVG-1000 Vertical Interval Time
Code Generator/Reader to its Omega 1
in., VTR editing system. The device
generates not only standard SMPTE
time code but adds time code into the
vertical interval of the video signal
being processed by the BVG-1000.
With this approach, time code can be
viewed from still -frame to 128 times
normal play speed, in forward or re-
verse.

Recortec presented its Auto -Edit
Controller, a remote control editor for
quad VTRs equipped with R -MOD.
The Auto -Edit Controller has preview

EDM-1, from Ampex, was one of the more
powerful videotape editing systems on
display.

1111111;

CMX dramatically demonstrates the
power of their 340X system.

and edit controls and two sets of re-
mote VTR controls for play, stop, and
shuttle. The shuttle control upgrades
the VTR to provide variable speed
wind in either direction with a single
control knob.

Reader Service Numbers: RCA SE -1,
323, AE -600, 324; Ampex EDM-1, 325;
Bosch-Fernseh Jogger, 326; TRI EA -6,
327; Convergence LipLock, 328;
Panasonic NV -A950, 329; Sony BVG-
1000, 330; Recortec Auto Edit, 331;
CMX 340X, 332.

Picture monitors get more
sophistication

Tektronix had a new group of high
quality color picture monitors in the
670A Series. The 670A features vari-
able aperture correction, precise color
tracking, precision decoding (usable
for adjusting system encoding quadra-
ture with options), expanded V in
pulse cross and V delay modes; and
rapid retrace to display entire active
picture area in underscan. CEI showed
a new 17 in. professional broadcast
color monitor that features shadow
mask CRT for precise colormetry, 500
line resolution and solid state circuitry.
The CEI-17C has switchable under -
scan mode and inputs for composite
and noncomposite video as well as
RGB signals with separate composite
sync.

Bosch-Fernseh has a new monitor in
the MC 37 BA with R -Y- and B -Y
output for vectorscope connection.
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The new monitor is one of 17 new
models in three new performance
classes. Rodhe & Schwarz displayed
their line of Barco monitors including
a high resolution model of 1000 lines.

World Video seems to be getting its
message across that its monitors may
use the Sony Trinitron tube and some
circuitry but that by the time they are
finished with it completely new cir-
cuitry has been installed for profes-
sional tasks and all automatic circuits

that Sony installs for automatic oper-
ation of the monitor (some 11 circuits)
have been bypassed. The CR6220
from World Video is a 12 in. color
monitor that is equipped with pulse-
cross, pre-set controls, underscan,
keyed back porch clamp, and other
professional features.

Conrac, of course, was there with
the most impressive display of picture
monitors. Conrac had some 10 differ-
ent models on display. Color monitor
series that were there included the
5700 Series High resolution 13 in.
monitors, the 5300/ Series, 19 in.

TELEVISION

T"
TELEVISION PRODUC770N 7771ERS

STANDARD FEATURES

HIGH RESOLUTION FONT

24 SIZES
ABSOLUTE
ENTER I NIG.

COLOR -LOGOS -GRAPHICS

ROLL -CRUD. -TITLESX8450
FAIIM L7C, IL I NIMF-CNI"

ACTUAL PHOTO

INTRODUCING!

LIANTAFONT

glfriffiiai System Concepts, Inc.
395 Ironwood Drive

NCEPT51 Salt Lake City, Utah 84115
(801) 486-3833

Barco monitors on display at NAB in the
Rohde & Schwarz booth.

shadow mask CRT with colormatch
available in any broadcast standard,
the 6000 series with 19V Colormatch
CRT and the 5200 Series of 19 in. and
25 in., color monitors for industrial
and educational applications.

Sony, Panasonic, and Hitachi have
all expanded their lines of professional
monitors. Sony, in particular, made
quite a point out of their entirely new
line. Vidtek, though it had no booth,
had Vidtek monitors all over the place
on free loan to numerous exhibitors.
Another manufacturer showed up in
the Shintron booth where they were
using a EV (Electric Visuals Limited)

TV waveform monitor. This
small waveform monitor has a 10cm x
8cm display and can be used for moni-
toring in small mobile van type con-
soles.

For more information: Tektronix
670A, 291; CEI-17C, 292; Bosch
Fernseh MC37BA, 293; Rohde &
Schwarz (Barco), 294; World Video
CR6220, 295; Conrac. 296.

Pedestal, dollies and other camera
accessories

Pedestal/dolly manufacturers found
keen interest in camera supports for
both ENG and studio types. The intro-
duction of new lightweight studio/field
cameras will certainly increase interest
in intermediate sized systems that offer
smooth control. Listec, for example,
found RCA borrowing its Vinten Por-
taped No. 64-which is foldable, and
crabs and tracks-to show off the
TK-760. Listec had a series of Por-
tapeds that could be folded to travel
with a camera.

ITE showed off its ITD-P9 ENG
tripod for similar purposes. This unit,
incidentally, can handle a camera load
of 100 lbs. ITE neatly organized its
entire line of heads, tripods, dollies
and pedestals according to camera
weight. The range: 5 to 250 lbs.
Quick -Set offered a similar complete
line. A hit at Quick -Set was a foldable

continued on page 86
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OUR LIPLOCK" DOES
FOR AUDIO WHAT OUR

JOYSTICK DID FOR VIDEO
Editing Means Audio as
Well as Video

Most videotape editing
systems overlook audio. They
solve only half your editing
problem. The Convergence
ECS-1B Joystick Editing
System with LiplockTM solves
both, and sets a new world
standard for speed and pre-
cision in selecting audio edit
points on 3/4" videocassettes.

Now that you've selected
your edit points in record
time, set another speed
record for getting that edit
on tape with our new switch -
able Half -Time edit cycle.

AUDIO CUE

VIDEO CUE

FWD

EDIT POINT
SELECTOR

Half -Time cuts cue, pre -roll,
post -roll and recue times by
50% and saves crucial time
when you need it the most.

LiplockTM and Half -Time
are deliverable now only on
Convergence ECS -1B Joy-
stick Editing Systems. Call
us for a demo -There's a lot
more you need to see - and
hear-for yourself.
Editing Means
Convergence.

CCIAIMENINGEMICE
CORPORATION
17935 Skypark Circle
Irvine, CA 92714
714/549-3146
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The H-9 Hydrohead at ITE booth.

Kestral crane at Listec exhibit.

cart for ENG use manufactured by
Gruber products.

Heads and tripods were the feature
attractions at O'Connor's booth (plus a
manual fluid zoom control for lens that
offered smooth operation). A feature
of the Cinema Products exhibit was the
camera stabilizer, the Steadicam-a
hit last year at NAB.

Boston Insulated Wire showed off
connectors and cables for every known
camera. Kings, which specialized in
triax connectors, showed a new latch
lock connector for one -hand quick
connect -disconnect coupling. (Useful
to connect to an ENG microwave an-
tenna while holding onto a ladder, said
Kings.)

A whole line of accessories was
shown by Cine 60 (including T-shirts)
and Camera Mart. Cine 60, of course,
stressed ENG battery packs. Christie
stressed a 20 minute charger for NiCad
batteries. In a Sheraton suite, Anton/
Bauer showed a belt that allowed bat-
teries to be used sequentially. Cells
could be replaced without power inter-
ruption. Camera Mart showed
Frezzi-Belts.

New products introduced by Porta-
Pattern included, among other things,
a monitor grey scale matching unit and
a new color flesh tone reference chart

manufactured under the supervision of
the BBC.

Miscellaneous 'input' devices
Prompting devices were shown by

Q -TV (Telesync) and Telescript. Both
exhibited above and below lens
counterbalanced mounts using a single
beam splitting mirror.

There were two schemes for in-
corporating background scenes with
foreground cameras. Olesen showed a
straight forward scenic projector for
front or rear projection. Power Optics
introduced Scene Sync as a solution to
the problem of panning a camera
during chroma key. The way it works
is to mount the background scene on a
motor controlled easel in front of a
second background camera. The easel
(and picture) moves in accordance to
pan and tilt signals transmitted by the
foreground camera. Everything stays
in "sync."

For those broadcasters considering
weather systems, TSC Development
Laboratories exhibited its WRS
C -Band Color Weather Radar System
for showing the real weather. As a cute
gimmick, NTI showed a digital
weather mark signal generator that
could introduce appropriate graphic
symbols (clouds, umbrella, etc.) along
with a colored time code. Interand
showed its light -pen marker system for
adding graphics to a TV picture.

Other video processing tools
Leitch Video Ltd., the Canadian

manufacturer, displayed a video syn-
chronizing system it had developed for
the Canadian Broadcasting Corp. The
system utilizes a Leitch VSS-160N
Video Source Synchronizer and a
CSC -165N Color Sync Comparator.
With these units, Leitch was able to
synchronize 20 remote video feeds
reaching master control at the CBC
Olympic center. The system phase
compared the remote video signals to
the reference signals and an encoded
phasing control signal was fed by
standard telco line to the remote loca-
tion bringing them into phase with
master control. Leitch also showed a
color sync assignment switcher (CAS
series 410), NTSC source sync pulse
generator, video proc amps and an
Automatic Changeover unit, the
AC0-101, designed primarily for
switching the color black reference
signal though individual pulses. A
subcarrier can be accommodated.
Richmond Hill Laboratories also
showed an Automatic Changeover
Unit, the AC 23.

Digital techniques are being applied
to an ever growing number of ap-
plications. Colorado Video, Inc. (CVI)
showed a Video Quantizer (Model
606) which can be used for image tone
reduction or as a PCM stimulator,

equal brightness contour generator,
video keying source, image enhancer
and a variety of other tasks including
electronic art and color synthesis. Also
from CVI were a Video Compressor
and Video Expander for achieving
bandwidth reduction in the trans-
mission of TV signals over telco lines
and subsequent restoration.

Micro Consultants had a wide range
of digital devices including the Digital
Video Lab Units for experimental and
developmental laboratories. Also on
hand were several D/A and A/D con-
verters.

Lenco, Inc. was present with its
wide variety of video processing and
distribution equipment. Dynasciences
had four models of distribution ampli-
fiers in its booth for video, pulse, sync,
and subcarrier. American Data dis-
played all silicon transistor video dis-
tribution amplifiers.

Video Aids of Colorado displayed
its line of test generators and other
devices. New from VAC was an
ENG/EFP Color Sync Generator.
Keyers were on display at a number of
booths. Dynasciences showed its
model 7200 Downstream Keyer and
Ross had a brand new downstream
keyer with bordered keys and master
fade. The Ross keyer is included in
their RVS 16-41 switcher but is avail-
able as a standalone so that titles can
be colored independently of the switcher
background generator using the matte
generator with hue and saturation and
luminance controls on the keyer.

For more Information on products
on this page: Listec Portapeds, 333;
ITE hydrohead, 334; King Latchlock,
335; Anton Bauer, 336; TSC weather
radar, 337; Leitch Video Synchronizer,
338; CVI Quantizer, 339; com-
pressor/expander, 340; VAC ENG/
EFP color sync gen, 341; Ross keyer,
342.

Routing and distribution systems
TeleMation had a fairly sophisti-

cated Video/Audio Distribution
Switching system on display. The
TVS/TAS-1000 has up to 1000 cross-
points per 83* in. chassis. No splitters,
combiners of DAs are required for this
system regardless of the degree to
which it is expanded. The device is all
solid-state with VI switching and has
single coax "Party -Line" control.
Automatic testing of all circuits
through all possible paths is in-
corporated and hard copy results are
supplied.

ISI showed its 1100 Series of AFV
routing switching systems which are
BCD controlled and therefore com-
puter adaptable. ComTec had a wide
array of routing switchers. The 8X
Series from ComTec is all solid-state
with 4 or 8 inputs and unlimited
outputs. The 15X Series accom-

continued on page 89
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heir you perform in front of a live audience,
yoJ put everything on the line.

That's why you're so careful in selecting
sound reinforcement equipment. Because once the
music starts, you can't afford to have it stop.

At Yamaha, we know that the show must go on.
Regardless.

That's why we designed our PM -1000 Series
mixing consoles to the highest standard of quality
and reliability. Professional.

Whether it's our 16-, 24-, or 32 -channel model, the
PM -1000 Series is capable of surviving the kind
of punishment and abuse that only "the road" can
dish out.

Tough isn't enough. Realizing that every job has
different sound requirements, Yamaha also designed
the PM -1000 Series for maximum flexibility. Wi-h

features like an exclusive 4x4 matrix with level controls
that allows four independent mono mixes.

There's also the complete complement of controls
you'd expect to find on the most sophisticated
consoles. Transformer isolated inputs and outputs.
Dual echo send busses. An input level affenuator
that takes the +4dB line level to -60dB mike level in
11 steps. Plus 5 -frequency equalization. To give you
plenty of headroom for clean, undistorted sound, the
PM -1000 can drive a 600 ohm load to +221/2dBm.

Get your band on the wagon. All around the world -
night after night, gig after gig -you'll find Yamaha
mixing consoles the choice of more and more
professionals. People who don't regard professional
quality as a luxury, but as a necessity. Your Yamaha pro
sound dealer can give you all the 0 YAMAHAreasons why you should join them.
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Corrects time base errors

Reduces luminance
noise by 6dB

Reduces chrominance
noise by 12dB

Improves horizontal and
vertical picture detail

Reduces cross color errors Total Signal Corrector

Microtime, Inc.
1280 Blue Hills Avenue
Bloomfield, Ct. 06002
(203) 242-4242 TWX 710-425-2390 MICROTIME

Circle 150 on Reader Service Card



NAB SHOW-IN-PRIFIE

modates up to 15 inputs per frame and
features a choice of remote control
configurations. The modular design of
the 15X is field expandable. Also from
ComTec was an AX series of audio
routing switchers and the RX Series of
AFV routing switchers.

Lighting gets more control and
goes portable

Berkey Colortran displayed some
575 watt HMI lights such as the Sun-
spot and Sunbroad with electronic bal-
last. In the area of lighting control,
Berkey introduced a new low cost
memory system, the Memory II. Also
on display were some new lightweight
portable lighting kits. Lightweight lo-
cation lighting kits were also shown by
Cine 60 and Cinema Products. GTE
Sylvania showed new lamps both in
tungsten halogen and incandescent
types. Also at GTE were some new
studio lighting fixtures. Featured at the
Kliegl booth were memory lighting
systems. Kliegl showed its Per-
formance® control models which take
a modular approach to allow expansion
of the system to accommodate ad-
ditional memory and channels. The
Kliegpac-9 portable lighting control
system with its two scene preset capa-
bility and other features, got some at-
tention from broadcasters trying to im-
prove complex EFP production.

Mole -Richardson was also in on the
action with its HMI Mole Solar -Arcs
and won the competition for most
interesting product name with the
"Molequartz Teenie-Weenie Mole -
kit." Strand -Century was another
full -line lighting company on board in
Washington with complete lighting
control systems in all sizes and lighting
systems for studio and location.

For more information: Berkey HMI,
343; Memory II, 344; Cine 60 lights,
345; Cinema Products lights, 346;
Klieg! Performance, 347; Kliegpac-9,
348; Mole Richardson HMI, 349;
Strand Century, 350.

New microwave ENG products
extends news coverage

Never was there more new micro-
wave gear shown for ENG applications
than at NAB '77! Hottest new items
this year were transmitters and anten-
nas in the 2 GHz band. Some of the
new compact long range transmitters
now make it possible to beam news to
the studio directly from distant camera
locations without the necessity of hav-
ing a microwave -equipped van.

All three major ENG microwave
transmitter supply companies, Fari-
non, Microwave Associates and
TerraCom, showed hand -carried 2

TerraCom's mini 13 GHz ENG transmitter.

AS

Superquad CSC' shaped Nurad system.
Nurad also showed a Golden Micro Rod.

GHz systems. Microwave Associates
boasted the most power (2 watts) and
the greatest number of channel pos-
sibilities (up to 21). TerraCom had the
most compact equipment. Farinon
stressed the convenience of continuous
tuning across each band and easy set
up. (Compact equipment of both Fari-
non and TerraCom could be operated
on all three popular ENG bands, 2, 7
and 13 GHz).

Coupled to small antennas such as
the new Nurad 2 GHz Golden -Micro
Rod' mobile antenna (with switch -
able polarization), these new systems
truly expand opportunities for direct
news coverage. In smaller cities, it's
very likely that a suitable microwave
path can be established directly from
the camera site. The tiny Micro -Rod
doesn't have the gain of a parabolic or
horn antenna but 2 GHz signals are
less subject to scattering than are 13
GHz signals and, if one has a 2 watt
transmitter (or booster amp), the signal
is likely to get through. In cities with
several tall buildings, a relay link can

Microwave As-
sociates 2 watt 2
GHz ENG trans-
mitter.

The Farinon portable with 2 GHz Golden
Rod antenna.

\IP

Bogner multipolared end -fire ENG
antenna with extendable disc rods.

invariably be found assuring blanket
coverage. In metro areas congested
with lots of tall buildings that might
block transmissions, it's a simple mat-
ter to tote the new portable microwave
gear to the nearest roof top and do bet-
ter than could be expected from a mic-
rowave equipped vehicle featuring
parabolic dishes, extension masts, etc.

In essence this new equipment
means a microwave -equipped van may
never be necessary. Some broadcasters
envision each and every news car be-
coming a transmitting vehicle-a Gol-
den Micro -Rod antenna clamped to the
car door and cabled to a microwave
transmitter sitting on the front seat
does the job. The antenna is simply
aimed like a spotlight towards the re-
ceive: and one is ready to transmit-
live or via a VTR. With selectable
polarization or offset channels several
newsmen can be broadcast simultane-
ously without interference.

Antennas such as the Golden Micro
Rod have a gain of 13 dB. The beam
width is wide making it easy to relay to
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a helicopter, for example, but range is
obviously limited. NAB '77 offered
many higher gain alternatives: Nurad
itself has Golden Minis (16 dB) and
dual minis (19 dB) and standard Gol-
den Rods (19 dB, single). Andrews of-
fered helix antennas at various gains
and so did Bognar. The Bognar was
adjustable-gain is increased by ad-
ding additional sections.

Receiving antenna advances too.
There were significant advances in
ENG receiving antennas at NAB also.
Nurad unveiled its Superquad high
gain which featured a narrow beam -
width to cut interference such as mul-
tipath ghosting or smear. The secret of
high performance is the CSC2 eleva-
tion beam shaping feature which gives
good coverage without tilting. An-
tenna needs to be panned only which is
accomplished through its built-in rotat-
ing pedestal. Microwave Associates
introduced a multi -frequency rotatable
system which could obviate the need
for four quad (N,S,E,W) fixed anten-
nas.

First installations of the new
Microwave Associates antennas sys-
tem were scheduled for mid -March at
KFMB-TV, San Diego and WTMJ-
TV, Milwaukee.

Designated the RMFA-24, the new

Sharp response of SAW filter shown by
EMCEE.

New Harris transmitter has new visual
exciter/modulator.

antenna is designed to operate across
the entire TV assigned microwave
spectrum (1.90 to 13.25 GHz) but is
optimized for the 2, 7 and 13 GHz
broadcast bands for maximum ENG
capability.

Capable of rotating 360 degrees, the
RMFA-24 can zero in on a signal from
camera crews operating from any re-
mote location. The antenna "locks"
onto the exact azimuth of the incoming
signal. This means the signal is as
strong as it could possibly be and cam-
era crews can operate at much greater
distances from their home base.

Microwave Associates claims the
new system will allow camera crews to
cover on -the -spot news from distances
25 to 75% further, with similar or
sharper picture quality.

A local control unit connected by
cable (up to 2000 ft.) is used to operate
the RMFA-24. An optional remote
control unit is available. The antenna
may be rotated by ENG crews from
mobile vehicles by two-way radio or
from the studio via telephone lines.

The antenna and rotor assembly is
completely enclosed in a white radome
requiring 3-8 psi pressurization by
either dry air or nitrogen.

Lubrication is required only once a
year and the system can operate in
temperature extremes from -40°C to
+70°C and up to altitudes of 15,000
feet. The radome/antenna/and rotor
assembly weigh approximately 65
pounds and the unit is 27 inches in
diameter by 30 inches high.

Details on those compact trans-
mitters. Bantam -sized mini -links is
the way Farinon refers to its portable
microwave systems for ENG applica-
tions. Model FV-2MP covers 2 GHz
and FV 11-13 MP the 11 to 13 GHz
band. A Farinon feature is dial tuning
across the authorized portions of each
band. RF channel frequency is phase -
locked to any of 12 pre -determined
crystal controlled reference frequen-
cies within each of the bands. Trans-
mission of either 525 or 625 line video
is possible along with a single 15 kHz
FM program channel. (The radio re-
ceiver also provides a secondary 70
MHz out for IF interconnection into
other microwave relay systems.)
Power out at 2 GHz is 500 milliwatts.
Size of the units is 14 in. x 71/4 in. x
71/4 in. Weight of the transmitter is 19
lbs. Dc power requirement is 26 watts.
Units operate from a -24v battery
pack (17 lbs.) or ac.

TerraCom's competitive features are
a really compact size: dimensions are 4
in. x 41/2 in. x 8 in. Weight of trans-
mitter is less than 8 lbs. (plus 10 lbs.
for 24v battery pack). Power output at
2 GHz is 500 milliwatts. Power drain
is small; unit will run 8 hours without
recharging. TerraCom uses PC boards
extensively. The transmitter is set to

any desired frequency with the VCO
range controlled by a plug-in fixed
crystal reference. A digital AFC con-
trol circuit keeps the VCO locked on
frequency. Operation on another fre-
quency is accomplished by means of a
Built-in Test Equipment feature which
allows changing frequencies in the
field.

Microwave Associates came to
NAB with two approaches to 2 GHz
mini portable equipment-a 2 watt
MA2CP system weighing under 20
lbs. and a MA2EP dual unit that would
boost the output to 8 watts. With this
power, broadcasters are virtually as-
sured that they can transmit directly to
the central ENG receive site from any
line of sight position. An option is
seven or 21 channel operation
(achieved through some phase -shifted
offset frequencies). Such frequency
selection virtually assures a station of
finding a clear channel even in multi -
station markets. M -A has also settled
on 12v as the source of primary power
so that standard ENG batteries can be
used.

While the MA2CP was designed to
operate directly from court rooms,
office buildings or roof tops, it can be
used in a mobile news wagon with a
10 watt PA210L booster. It's designed
to work with standard quad antenna
systems of M -A's new RMFA rotating
parabola.

M -A also introduced at NAB '77 a
new frequency agile central receive 2
GHz terminal. The unit can take any of
the 21 signals from the MA2CP
"direct -shot" man -carried transmitters
operated alone or in conjunction with
higher power options (the MA2EP
high power dual unit or mobile rigs).

In our emphasis on 2 GHz systems,
we have not been able to mention until
now the very neat 13 GHz "one -man -
show" system, the International
Microwave Corp EJ-1013FM package.
The EJ-1013 package includes battery
and power supply chargers, transmitter
RF head and control, circular polarized
horn antennas, receiver RF head and
control and a program audio channel
all in one carrying case. In setting up
the system, one merely orients the
transmitter and receiver until the AGC
test meter (built-in) is maximum. Unit
operates for 6 hours from rechargeable
batteries supplies. Data sheet says
transmitter weight is 31 lbs. and the
receiver 27, so elements are not as
compact and light as some of the other
systems mentioned.

An alternative to microwave links
for ENG coverage, the Optical Video
Link, was shown by Motorola. The op-
tical link uses infra red for short
hops-up to 'h mile. The system con-
sists of two small pieces that sell for
under $5000. Both broadcast quality

continued on page 92
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"OUR NEW 3M CHARACTER GENERATOR WORKS
GREAT! IT'S FRED I'M A LITTLE WORRIED ABOUT."/

;1\

When you combine your
imagination with a 3M Datavision
Character Generator, there's
almost no limit on all the ways you
can use it.

Because in the 3M D-2000 and
D-3000, we've put broadcast
quality graphics at your fingertips.
At a price that won't leave you
speechless.

You don't have to add a lot of
options to get flexibility and top per-
formance either.

The Model D-3000 features:
 1120 element character

resolution
 2 different type fonts and

character sizes
 Internal 4 -page memory

 3 speed roll and crawl
 Automatic centering
 Character edging
 Optional D-4000 Random

Access Memory with 1000
page capacity floppy
diskettes

For an even more modest
price, our D-2000 provides the
same high resolution characters,

two font sizes, 4 -page internal
memory, plus a built-in video mixer,
audio interface, and much more.

Both the D-2000 and D-3000
are compatible with our new low
priced, 300 -page capacity DCS-1
Random Access Memory.

The D-2000 and D-3000 are
just two members of our growing
3M Datavision family of character
generators and memory units.
For more information about our full
product line 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, Minnesota
55101 or circle our number on
the reader service card and return.

3mCOMPANY
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HERCULES HYDRO
Weight: 8.5 lbs. (3.9 kg.)
Wt. capacity: 50 lbs. (22.7 kg.)
Dimensions: 6"x5"x6" (cm.: 15.2x12.7x15.2)

±80° Pan: 360° Code No. 4-52810-3

Introducing
the perfect

go-togethers
for Cine/ENG.
Ideal combination of lightweight,

high capacity, portability.

SAMSON
Cine/ENG
Weight: 9 lbs.

(4.2 kg.)
Wt. capacity: 70

lbs. (31.8 kg.)
Max. M.: 58"

(147.3 cm.)
Min. ht.: 32"

(81.3 cm.)
Code No.

4-70150-4

HERCULES
HYDRO fluid
head designed
specifically for
Cine/ ENG cam-
eras to 50 lbs. (22.7
kg.). Provides effort-
less. smooth pan and
tilt movements. Spring-
baded to counter bal-
ance uneven weight. In-

dependent pan. tilt tension and lock
controls, for pro -level performance.
Telescoping control handle, standard.

Dual handle operation. too.

SAMSON Cine/Eng tripod de-
signed for use with fluid heads. Made

completely of aluminum. Lightweight. ex-
tremely rigid, completely adjustable. Fea-
tures Pro Jr. mounting base, quick head con-
nect/disconnect. telescoping legs. Can use any

of QUICK -SET'S four fluid heads.

QUICK -SET
INCORPOR A T E D

instrument -positioning equipment
3650 Woodhead Drive, Northbrook,I11. 60062

Phone: (312) 498-0700
Telex: 72-4362
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color video and audio can be transmit-
ted.

For more information: Microwave As-
sociates MA2CP, 351; Farinon FV-
2MP, 352; TerraCom 2 GHz, 353;
Nurad Superquad, 354; Nurad Micro
Rod, 355; Andrew 2 GHz helix, 356,
Bogner Endfire, 357; Microwave As-
sociates RMFA-24 antenna, 358.

TV transmitter competition warms
up

Broadcasters looking at new TV
transmitters had to go further than the
Harris and RCA exhibits this year.
Philips came on strong in the transmit-
ter arena claiming its new line of VHF
and UHF transmitters incorporating a
one watt exciter/IF modulator were un-
ique. CCA put a TV transmitter smack
in front of its exhibit. The "new
CCA" says it's serious about TV
transmitters. Townsend Associates
promoted heavily its products in the
UHF band. And although no transmit-
ters were exhibited, NEC said it plan-
ned to demonstrate its transmitter ex-
pertise in the U.S. this year.

There's a lot of interest in transmit-
ters right now. With the move to the
World Trade Center in New York now
a sure thing, big decisions have to be
made in the Big Apple. The FCC ap-
proval of the use of CP television an-
tennas means many stations are con-
sidering that possibility. If a station is
going to add a vertical polarization
component to its radiated signal, it
needs an additional transmitter. With
ATS authorization imminent, broad-
casters could stand to save some
money by going that route. But who's
to buy?

As we have said, Philips thinks its
PYE TVT transmitter is unique. Harris
said that the new low band BT -25L2
that is exhibited at NAB '77 is the in-
dustry's most advanced transmitter.
Harris used a Transversal Side Band
Filter in its exciter. New performance
standards are possible because of ad-
vances in Surface Acoustical Wave
filters. Selectivity can be increased.
Group delay distortion becomes no
problem, for example. EMCEE incor-
porated S.A.W. filters in its translators
and transmitters. What follows are ex-
panded descriptions of these new
ideas.

The new Philips PYE transmitter
goes beyond offering a new solid state
exciter IF modulator which permits
filtering and pre -correction at low
power levels. The transmitter is very
compact physically using very little
floor space. There is complete access
from the front permitting installation

against a wall. Cables and cooling air
enter top or bottom eliminating the
need for side or rear access. Air cooled
blowers are mounted externally (be-
neath the unit or in another room).

Used with a paralleling diplexer to
provide uninterrupted service if one
transmitter falls, the new system offers
automatic phasing of visual and aural
drives as well as individual automatic
selection of standby oscillators and
aural modulator if the preferred exciter
fails. The unit is designed for unat-
tended operation with automatic or
remote control. One 17.5 kW transmit-
ter unit can operate singly in parallel or
in an alternate/main combination.

Highband PYE units are available
now; low band units will be delivered
in the fourth quarter of 1977. The VHF
models are new. Philips also has UHF
transmitters.

Harris's claim for its new visual ex-
citer/modulator in the BT -25L2 is gre-
ater reliability, stability, excellent fre-
quency response and truest color qual-
ity.

The new BT -25L2 is simple in de-
sign and frequency adjustment, power
output control and amplifier tuning is
straightforward. It is designed spec-
ifically for remote control unattended
operation.

Townsend said its solid state IF
modulated exciter for UHF stations
drew lots of attention at the Conven-
tion. All existing Klystron transmitters
can be modernized using this new exci-
ter. Acrodyne stressed that two TT447
units could be combined to achieve 12
kW output-an ideal standby trans-
mitter.

As a result of surface acoustic wave
technology, EMCEE showed NAB
visitors how filters requiring no further
tuning or alignment can be made.
Since the wave is acoustic rather than
electromagnetic, the frequency re-
sponse of the filter will be the Fourier
transform of the time response. By
shaping the etched pattern to conform
with a computer derived time re-
sponse, both time and frequency char-
acteristics of the signal can be control-
led. This results in extremely accurate
and selective frequency response char-
acteristics and nearly zero time delay
distortion. In translators this means
one can now use adjacent channels,
according to EMCEE.

More transmitter advances. A
production unit of RCA's power sav-
ing mod anode pulser system (see
BM/E, Oct., 1976, for more details)
for UHF transmitter was on display in
the RCA booth. Comark Industries
showed some new directional coupler
attachments (series 7300) that made it
possible to sample either the incident
or reflected wave in a transmission line
without rotating the coupler. To attach
the coupler, one simply drills a 2 in.
hole in the outer conductor at the de -
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sired monitoring point and then at-
taches the coupler with a hose clasp.

Some recent tubes. The Eimac
Div. of Varian showed some recent
tubes of the radial beam power tetrode
type for VHF linear amplifier service
(TV and FM), a high mu UHF trans-
mitting triode and a high power CW
Klystron amplifier.

The ceramic/metal power tetrode,
the 4 CX20,000A, has a high RF
operating efficiency and low RF los-
ses. The UHF transmitting triode, the
3 CX600U, designed with a beam -
forming cathode and control grid for
use above 200 MHz was rated at over
600 watts (with forced air cooling).
VA -953H and 954H Klystrons are
five -cavity vapor cooled tubes for use
as finals in both visual and aural sec-
tions of UHF -TV transmitters. They
cover 470 to 698 MHz and offer im-
proved linearity and high operating
efficiency by providing either lower
d -c power or higher transmitter output
for the same power rating.

Philips PYE VHF, 359; Harris BT -2562,
360; Townsend exciter, 361; EMCEE,
362; Comark, 363; Eimac tetrode, 364;
Klystron, 365.

Circularly polarized antennas
actively promoted

As might be expected in view of the
1977 FCC authorization permitting
circularly -polarized TV antennas, such
designs were prominently displayed.
RCA showed two-a tower top -
mounted Tetra Coil type for channels 7
through 23 and the Quatrefoil, a panel
type for VHF stations.

The Tetra Coil type is made up of
three layers of radiating elements, each
consisting of four conductors. The
conductors are wound around a sup-
porting pole and base to achieve a
circularly -polarized pattern. The Qua-
trefoil converts between horizontal and
circular polarization by a simple elec-
trical field adjustment. RCA also
showed its Fan-Vee type which is
made up of horizontal and vertical
components.

Jampro showed designs suitable for
both VHF and UHF applications in-
cluding a section of the spiral antenna
tested so extensively at KLOC-TV,
Ch.19, Modesto, Calif. Harris was
backing the Cavity Backed Radiator in
the CP arena. Harris claims extremely
wide bandwidth permitting multiplex-
ing of two or more stations in the VHF
high band.

The Harris CP antenna handles up to
100 kW power ratings for single sta-
tion operation, or up to 150 kW input
for dual station operations.

The vertical pattern of the Harris CP
antenna may be contoured to introduce

continued on page 94

NOW
6d B Greater Output

with HOT TAPE
exclusively from

FIDELIPAC

Cartridge tape quality equal to that of the finest professional reel-to-reel mastering
types . . . HOT TAPE-High Output Transfer Tape-delivers up to 6dB greater
output over types used in most broadcast cartridges to date. That means:
dramatically reduced tape hiss ... greater headroom for less audibility of audio
system white noise components . . . increased signal saturation for decreased
IM and other distortions. But, MOST IMPORTANT, you get studio perfect
reproduction of music and commercial spots.
Hot Tape is available to special order in all factory loaded Fidelipac Cartridges
or in bulk for reloading. For details, contact your Fidelipac distributor today or

FIDELIPAU
109 Gaither Drive Mt. Laurel, N105)57  (609) 235-3511
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read
time code

without compromise

The BTX 4200 is guaranteed to read SMPTE time code reliably at levels down to
-18 dBm at any speed from 1.11.0 to 80 times playing speed.

The 4200 displays large digital characters you can read across the room, and out-
puts parallel data plus serial data plus simultaneously regenerated time code.

The 4200 performs with real world SMPTE code better than any other machine
at any price. Like BTX comparators, in -video character displays and code generators,
the 4200 at 52,850 is a sensible building block that easily interfaces with and improves the
performance of any production system.

For complete information, circle reader service number or
contact: The BTX Corporation, 438 Boston Post Road, Weston,

.ftlafilaarMassachusetts 02193 (617) 891-1239.
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Alford's Tri-Z approach to CP for TV.

Harris cavity backed radiator for CP.

beam tilt and null fill by means of
standard phase distribution techniques.

Alford Manufacturing showed
Twin -Z and Tri-Z type antennas for
circularly polarized transmission. The
Twin -Z antenna element consists of
two identical parts which clamp
around a supporting mast. Each half of
the element is supplied with power by
a separate transmission line. The cur-
rents in the two lines are in the same
relative phases. A Tri-Z element con-
sists of three identical parts clamped
around a mast. This element, which is
intended for use on masts of larger
diameters, is fed by three feeders. The
power gain of these element antennas,
when used alone, is approximately 0.9
in each polarization.

The measured horizontal plane radi-
ation patterns in both polarizations are
nearly circular. The measured vertical
plane radiation pattern of the Twin -Z
or Tri-Z antenna is a figure of eight
with nulls in the upward and down-
ward directions in both polarizations.

The Bogner approach to CP anten-
nas was displayed by CCA. Bogner
achieves circular polarization (or any
polarization in between horizontal and
circular) by simultaneously adding ver-
tical dipoles to its slot type radiator
used for horizontally polarized pat-
terns. A pattern controlling director
achieves the desired horizontal pattern
and "phase center" location for creat-

ing the circularly polarized radiation.
Other TV antennas besides CP

types. RCA introduced a new light-
weight aluminum pylon antenna for
side mounting on a tower. Bogner
showed a new UHF emergency an-
tenna. It consists of a single row of 4
slots on a steel pipe.

Towers and flashing beacons. All
those CP antennas might add more
wind load than desirable to existing an-
tennas. Utility Tower reported a brisk
business in discussing CP additions
and new tower construction in general.

For those concerned about equip-
ping their towers with flashing obstruc-
tion lights, Flash Technology was on
hand with a new FTB Electro Flash
Beacon. This unit combines the optical
design of a standard 300mm flashing
code beacon with modern Xenon flash
technology. When lighted according to
FCC specs, a Flash Technology equip-
ped structure would need no additional
markings.

Two digital standards converters
are shown

The problem of converting PAL and
SECAM 625/50 standards to NTSC
525/60 is rapidly moving into the digi-
tal domain. Interestingly, both of the
standards converters shown at NAB
were from British manufacturers.
Quantel exhibited its DSC 4000 at
MCI's booth. This machine takes the
PAL or SECAM signal and feeds it to
its appropriate decoder (either PAL or
SECAM). The R, G and B outputs of
the decoder in use are fed to an analog
matrix circuit which produces outputs
of Y, I and Q from the RGB inputs.
These Y, I and Q outputs pass through
appropriate filters and clamping am-
plifiers to their own A/D convertors.
An important stage is line interpolation
where the actual conversion to 525/60
is executed. Further processing and
line interpretation is accomplished be-
fore the YIQ signals are reconverted to
RGB. The 525/60 RGB is finally pas-
sed into the appropriate NTSC M en-
coder. The DSC 4000 also works in
the opposite direction to convert
525/60 to 625/50.

Marconi Electronics introduced to
the U.S. the DICE (Digital Internation-
al Conversion Equipment). The first
DICE in the U.S. was recently sold
to J.D. Ivey Corp., in Orlando, FL.
The DICE that Ivey will get converts
both PAL and SECAM to NTSC.
Marconi employs a movement inter-
polation system as well as line inter-
polation. The movement interpolation
helps to overcome the subjective effect
of jumps created by the difference in
field rates. The line interpolation is to
overcome the difference in the number
of lines in the various standards. To do
this DICE employs five -line interpola-
tion in which information content on

any one line is obtained from propor-
tions of information contained on five
adjacent lines.

TV and radio business systems
continue growth

Participation in the NAB exhibition
by business automation systems con-
tinues to progress. Since these systems
require a thorough understanding of
just "how the business of broadcast is
conducted," most of the changes in
the better known systems are based on
the further understanding and usurpa-
tion of broadcast business techniques
by the ubiquitous computer. Essen-
tially, we are watching a highly sophis-
ticated group of firms, most staffed
with ex -broadcasters, learn, describe
and finally imitate daily practices of
broadcast business. But all this is more
than "imitation." The systems are
bent on improving the efficiency of
broadcasting business by providing
more data, more current information,
and more ways of viewing the
dynamics of the business practices in
this industry with cost efficient com-
puter techniques.

BIAS, from Data Communications
Corp, BCS from Kaman Sciences, Jef-
ferson Data, PSI and Cox Data
Systems, were among the purveyors of
broadcast automation systems ex-
hibiting at NAB. As implied before,
we did not see "more of the same" but
rather extensions of previous trends.

BIAS continues to grow with an
ever increasing number of clients par-
ticipating in its time sharing computer
system. Besides its interface with Vital
and CDL to demonstrate full inte-
gration of automation systems, BIAS
was happy to see its first actual station
interface with technical automation
systems exhibited. A new installation
of the BIAS system began during the
convention at WOOS -TV, Cleveland.

BCS with its distributive system that
utilizes a host computer in Colorado
Springs, and some minicomputer
power at the local station, continued to
enjoy its lead over competitive systems
in the area of technical interface.
Though BCS does not equal the
number of clients participating in the
BIAS system, it continues to grow.
Cox Data Systems, a division of Cox
Broadcasting, is also growing. Cox is
now interfaced with a couple of tech-
nical systems, including a Viamax and
a GE system.

Jefferson Data may have won the
contest for the most innovative presen-
tation. Using the theme that Jefferson
will "custom blend" its services, the
company set up in its booth space a
coffee shop which provided a couple
of blend selections for each visitor.
This reporter must confess that the
poor service at the convention hotels

continued on page 97
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Still manually
monitoring VITS?
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mi has the AUTOMATIC answer
whether your system is NTSC, PAL or SECAM

Adaptable to all national VIT waveforms including
NTC #7 and FCC, the mi 2914 Insertion Signal
Analyzer has proven performance with broad-
casters and common carriers throughout the world.
For unattended operations the Analyzer interlaces
directly with telemetry control systems. Combine
the mi 2914 with the optional Limits Comparator,
mi 2915, and the mi 2917 Data Selector for a com-
plete monitoring, measuring and alarm system.
You can control or print out at a local or remote
terminal, and our print-out is now available in

English, French or American. As a stand alone
unit, the mi automatic VITS Analyzer replaces
Waveform Monitors, Vectorscopes, Color Gain and
Delay test sets and Random Noise Measuring sets.
Even the most ccmplex VITS measurement is per-
formed at the push of a button and the result
displayed with digital accuracy on the front
panel meter.

So if you are still manually monitoring VITS . .. we
have the immediate solution ... contact mi today!

0
MARCONI INSTRUMENTS
DIVISION OF MARCONI ELECTRONICS INC.

100 Stonehurst Court, Northvale, New Jersey 07647  (201) 767-7250  TWX: 71 0-991 -9752
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The finest
multi-core studio and
field camera system

ever produced
by Philips.

Which means the finest multi -core studio and field cam-
era system ever produced.

In the decade since Philips re -invented color with the
Plumbicon* tube, its PC -60 and PC -70 have successively
stood as the reference standard for broadcast performance.
Behind Philips leadership, that standard has steadily im-
proved to today's ultimate -the LDK-25.

That Philips has again leapfrogged the competition can
surprise no one who knows broadcast cameras...since we
created Plumbicon* technology. After a decade of refine-
ment and improvement Philips is still the only company
that manufactures all of the critical picture determining
components - computer -matched yokes, beam splitting
prism, deflection circuitry and Plumbicon* tubes. The only
company that can design each component for optimum
performance of the entire camera system. These advan-
tages, of superior Philips design and in-house component
availability, offer you unsurpassed stability, picture quality
and value.

Further, at Philips, we offer you options that are op-
tions. The LDK-25 you buy is a custom unit, equipped

'TM N V Philips

with the automatic features you select...not a 'loaded'
factory package.

But you can't just read about the LDK-25...you've got
to experience it.

Only a demonstration can show you how our anti -

comet -tail Plumbicon* tubes handle highlights up to 32x
normal peak -white level without blooming or streaking-
and without loss of our famous color rendition and reso-
lution. 'Live' is the only way to learn what our Color Line -

Up Equipment (CLUE) can do for ease of balance...
what electronic color temperature control, auto white
balance, flexible auto iris and contrast compression mean
in use.

Only after you've seen it all-after you've actually han-
dled this remarkable camera -will you understand why
the Philips name is a guarantee of incomparable stability
...why no one else can match our 1000 -hour performance.

To get your hands on an LDK-25 or to get more infor-
mation, call us today at (201) 529-3800, or write: Philips
Broadcast Equipment Corp., 91 McKee Drive, Mahwah,
N.J. 07430.

Innovative Leader in World Television
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put the Jefferson Data exhibit on his
daily list. In line with the point of the
Jefferson exhibit, they wanted broad-
casters to be aware of the degree to
which they "customize" their distrib-
utive data processing system to meet
individual station needs.

Though most of the companies offer
radio systems, NAB hosted two new
firms this year whose systems are ex-
clusively radio. Trace, Inc. has been
doing business in the radio area for
some time but this was the first year it
had an exhibit. Trace offers a complete
package of business programs for radio
management which is expandable and
profit oriented. The system can be
interfaced with technical automation
systems. The hardware used is cen-
tered around an IBM System 32.

The other new firm didn't get a
booth at the show but did do a good job
of getting people into its suite to
discuss the new system. Automation
Electronics, Inc. offers the Autotron
system for radio management. This
system is based around minicomputers
and a complete software package. The
range and power of the various Auto-
tron systems is quite broad, and a sta-
tion can get a basic Autotron I for
about $30,000. As hardware con-
figurations grow and more software is
added the system cost rises. Interface
with technical operation is also pos-
sible with the Autotron. Both of these
new firms are based in Lafayette, In-
diana, though Trace has an additional
office in Washington, D.C.

Chief among the attractions at the
PSI booth was interest in the new BAT
1750 and the BAT 1400 systems.
Where the BAT 1400 has been around

awhile, the 1750 is relatively new.
PSI, which has been mostly involved
with business automation systems for
radio, feels that the 1750 is suitable for
most television stations as well as
sophisticated radio stations. PSI rec-
ommends the use of the more powerful
Datapoint 5548 processor with this
system as different from the 2226,
though the system will operate with
this smaller processor.

New class of broadcasting
equipmert: satellite systems

The growing importance of satellites
to broadcasters was made clear at a
number of exhibits. Prototype small
antenna satellite systems for radio
broadcasting were shown by Western
Union's Westar Broadcast Group and
RCA American Communications.

The Westar system used small aper-
ature antennas and terminals designed
for 5 kHz to 15 kHz audio channels.
Dish antenna demonstrated was ten -
foot only (RCA showed a 6 ft. dish).
The low noise amplifier, a most critical
component, shown by Westar, has a
mean time between failure of 50,000
hours. Peak program signal to noise
ratio is typically greater than 54 dB.
Thus radio broadcasters having such a
receiving terminal could pick up any
program (one or several) available on a
satellite regardless of where they are
located. During the convention,
Mutual Broadcasting described its new
facilities and indicated its intention of
putting regular news feeds on satel-
lites.

Satellite receive stations for TV
broadcasters were discussed by
Scientific-Atlanta and they reported
keen interest. S -A signed up a number
of engineers for a technical seminar to
be held in Atlanta in June. Models of

antennas were shown by S -A and An-
drew Corp. Andrew stressed the suita-
bility of 4.5 meter earth station an-
tenna for reception. TerraCom showed
a receiver with an "outstanding"
threshold characteristic.

RADIO AT NAB

AM stereo: everybody wants it so
the problems will be solved

The attention to AM stereo at the
convention generated one overall con-
clusion: its coming is just about cer-
tain. In the report by John Dimling of
NAB on the "Future of Radio" study,
and in the AM stereo workshop re-
ferred to here already, the experts all
agreed that the AM broadcaster will
get an option for stereo. But the timing
is still open; and a number of trouble-
some problems got attention in the
workshop presentations and questions
from the floor.

Timing. Harold Kassens, chairman
of the National AM Stereo Committee
(NASC) of the EIA, which is testing a
number of systems as described in
BM/E in April, clarified the time
schedule somewhat at the workshop.
He said NASC would start testing in
May and take about two months, with
final report to the FCC before Labor
Day. The FCC would then take the
NASC results, and any other in-
formation available, and decide what
system, if any, to authorize. The Kahn
system had not been submitted to
NASC at press time for this issue, but
it is before the FCC and will be con-
sidered there along with the others.

As to how long the FCC would take,
there was naturally no consensus; a
guesstimate put out by several speak -

TOOLS
OF

THE
TRADE

SYSTEM D STUDIO COMPACT SYSTEM D NEWSDESK
The Master Wood Carver uses tools of the finest steel. The Industrial Model Maker uses the best

machine tools. Rembrandt was fussy about his paint brushes. Micro-Trak's 'D Systems' are the tools of
the trade for today's audio and news production professionals. Whether your installation is live air, or
building money -making spots, Micro Trak has a 'D System' to give you knife edge performance.

Contact your local Micro-Trak dealer or call our Marketing Department at (413) 536-3551.

MICRO-TRAK CORPORATION 01
620 RACE ST., HOLYOKE, MASSACHUSETTS 01040
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ers was "before the next NAB."
Besides Kassens, the speakers at the

AM stereo session were Norman Park-
er of Motorola, Arno Meyer of Belar,
Leonard Kahn of Kahn Communica-
tions, Mike Davis of Thomson-CSF,
and Al Kelch of Magnavox. Each first
spoke for five minutes on one aspect of
AM stereo in general, and each then
described in about the same time the
particular system he was representing.
Chris Payne of NAB was moderator.

AM stereo in general
Some interesting general points

made: AM stereo is more difficult
technically than FM stereo because
AM lacks the ample bandwidth. Every
one of the AM stereo systems uses the
very fortunate redundancy of the two
sidebands by imposing two simultane-
ous, differentiated modulations on the
carrier. These two modulations must
include straight AM for the L+R
signal, for compatibility with mono re-
ceivers. The L-R can be applied
through angle, or phase modulation;
each of the systems does this but with
variations. (See BM/E, April).

Leonard Kahn pointed out that we
are lucky in another way: the phase
modulation must get through the
transmitter and most modern AM
transmitters are already capable of this
because the low -Q coupling between
stages has the necessary wide
bandwidth. Arno Meyer, discussing
the monitoring problem, said that the
angle or phase modulation for the L-R
signal must be kept within certain
limits of deviation to avoid non -lineari-
ty; this requires a phase or quadrature
detector calibrated to the established
peak deviation.

Mike Davis, on the audio limiting
problem, pointed out that it cannot be
done simply on the L+R signal as AM
broadcasters are set up now. He pro-
posed that the L+R and the L-R be
separately limited, with the largest
control signal used for overall control.

Receivers. Al Kelch of Magnavox
reported that his company believes the
effect on American receiver markets
will be dramatic; the AM stereo re-
ceiver will help offset foreign com-
petition. He said that an AM stereo re-
ceiver must have, at a minimum, as
Magnavox sees it, a stereo indicator
light (essential for marketing); an
interstation muting circuit; and select-
able bandwidth, with an "open" posi-
tion flat to at least 12 kHz for high
signal areas, and a heavily restricted
position for high noise conditions. He
predicted that AM transmitters, when
such AM receivers were in the hands
of the public, would be raised to near
FM fidelity standards-the technology

is all ready for this. He said that
Magnavox was ready and eager to pro-
duce AM stereo receivers in quantity
and saw set-up time, after a system is
chosen, as no more than about six
months.

Selective fading, coverage area,
etc. At the end of the presentations, a
flood of questions from the floor
showed intense interest and a wide
awareness of problems still to be
solved. What about the effect on fringe
coverage? The best guess of the panel
was that a 150 -mile ground -wave cov-
erage, for example, might come down
to 120-130 for stereo, but with no re-
duction for mono reception of the
stereo signal. What about a skewed an-
tenna impedance? Leonard Kahn said
he didn't think it was a big problem;
others on the panel pointed out that
NASC tests will investigate that prob-
lem specifically. What about selective
fading? Again, the NASC tests will go
into that in detail, with sky -wave
signals from WBZ in Boston followed
in Washington.

The biggest interest, however, at-
tached to the problem of compatibility
with the hordes of low-grade AM
mono receivers now in the hands of the
public. With a heavy roll -off at 3 kHz
or 5 kHz very common in such receiv-
ers, several questioners pointed out
that pre -emphasis looked attractive but
would be hard to standardize. The
panel could report no definite plan to
handle this situation but it was clear
that both NASC and the FCC would
have it very much in mind.

Tapes of AM stereo reception. The
demonstration tapes of reception of the
experimental AM stereo broadcasts by
WKDC showed a well separated, low
distortion, wide range signal, certainly
coming up on first hearing to what we
might hope good AM stereo trans-
mission and reception would produce.
Frank Blotter, president of WKDC,
described the experiment (see earlier
story in BM/E, April). The tests were
made with the Motorola system, with
cooperation from that company.

The WKDC tests confirm again the
fact that AM stereo works and increase
the credibility of the general feeling
that all the proposed systems work at
least reasonably well. The Kahn
system, as described in BM/E's earlier
stories, has had very extensive field
testing over a number of years, with
similar positive results.

Sansui demonstration. On the ex-
hibit floor, Sansui gave a demonstra-
tion of the AM stereo system they have
developed, (BM/E, February 1976),
with turntable, transmitter, receiver,
all in line. The system also included
the Sansui QS matrix system for four
channels, so that an AM transmitter
was being used for quadraphonics.
However, a spokesman reported that a

slightly different AM stereo system is
under rapid development by Sansui in
Japan, which they hope to submit to
NASC at an early date.

Automatic Transmission System of QEI,
one of few ready systems on the floor.

CCA shows Automatic Transmitter
Operator, ATS made by the Widget
Works, Inc.

ATS: starting small, sure to grow
big

A new technique that over the long
run will be comparable in importance
to AM stereo, automatic transmission
systems or ATS, was on display at the
show in only a limited way. The FCC
authorized ATS for FM stations and
AM stations with non -directional
arrays just this past January (authoriza-
tions for TV and for AM with direc-
tional antennas are coming later this
year, an FCC spokesman told BM/E).
As a result, very few manufacturers
were ready with complete hardware for
ATS, although firms specializing in
remote control are obviously in an ex-
cellent position to move into ATS.

Two firms did have ready ATS
hardware and each could point to a sta-
tion now on the air with its system.
QEI, of Kresson, NJ, showed their
model 7775 Automatic Transmission
System, which is priced around $3000
complete. The first station on the air
with the QEI system is WWTR-FM in
Bethany Beach, Delaware (see sepa-
rate story on the turn -on ceremony
there). CCA Electronics is marketing
the Automatic Transmitter Operator,
made by the Widget Works of Medina,
Ohio. Station WDBN, in Medina, an
FM station using three CCA 25 -kW
transmitters tied together for 75 kW,
has the Widget Works system on the
air. These seem to be the first two sta-
tions certified by the FCC for ATS.

The technology is all here. Dis-
cussions with established makers of

continued on page 100
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NOW!
AUDIO DESIGNS'
UNIQUE DA16
AUDIO
DISTRIBUTION
SYSTEM
... a combination
of features
no competitive
system offers

The ADM® DA16 incorporates an advanced -
design approach, with superb specifications. It is
the ultimate in audio distribution amplifiers. Each
amplifier is a one in, six output plug-in card with
+24DBM input and output capability.

The input is transformer coupled, and each of
the six outputs is individually transformer iso-
lated. Amplifiers have individual front panel
gain adjustments. Noise level is ultra low, and
distortion is less than .1% at +24DBM.

Up to six DA16 amplifiers can be housed in the
Audio Designs® CH2O rack frame, which in-
cludes a redundant power supply with automatic
changeover. Built to exacting quality standards,
DA16 amplifiers offer exceptionally high reliabil-
ity. Write or call for specification sheet.

COMPONENTS& CONSOLES
for audio clortIrol

OTHER HIGH -INTEGRITY
ADM COMPONENTS

302 LIMITER-a unique, instanta-
neous device designed to allow
constant output regardless of
input level.

301 NOISE SUPPRESSOR-a new,
fast gain expander that puts
silence where there was noise.

1500/1501 EQUALIZER-unity
gain, four band, 14 frequency
reciprocal equalizer designed to
provide EQ anywhere in an
audio system.

AUDIO DESIGNS AND MANUFACTURING, INC.
16005 Sturgeon, Roseville, Michigan 48066

Phone:.(313) 778-8400, Cable: AUDEX TLX-23-1114

DISTRIBUTED OUTSIDE U.S.A.
BY AMPEX INTERNATIONAL OPERATIONS, INC.
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Operations
Center

This is the operation center of
the new World Video CR 6220
12" Color Video Monitor. All
controls are here, at your fin-
gertips. All features such as
pulsecross and underscan are
standard. We have no extra
cost options hidden in small
print.

Behind this control panel lies
a rugged chassis, with modu-
lar circuitry designed for high
quality display of your signals
with no automatic this and that
to disguise errors.

Behind this CR 6220 is ten
years of World Video experi-
ence and a staff dedicated to
give you an honest value for
your dollar, and to service your
needs and the equipment we
build.

WORLD VIDEO, INC.
P. 0. BOX 117. BOYERTOWN, PA.. 19512

PHONE 215-367-6055

NAB SHOW -IN -PRINT

remote -control equipment on the ex-
hibit floor made it clear that the
technology for ATS is fully available;
all are well advanced in plans for the
equipment. The most elaborate proto-
type display was that of the Harris
Corporation, which had a 1 kW Harris
transmitter set up with ATS equipment
attached, all driven through a simu-
lated day of typical operation by a
magnetic tape recording that ran for
five minutes. The program showed
actual control of the transmitter by
the ATS in accordance with the FCC
rules for low or high power, loss of
power, modulation depth, loss of mod-
ulation, status of tower lights.
The system shown is somewhat
more elaborate than those noted in the
foregoing, with a microcomputer con-
troller, a keyboard for data entry to the
computer and a CRT screen read-out to
show status of the system at all times.
A Harris spokesman told BMIE that
the system would reach the market in a
few months.

Plenty of ATS equipment coming.
A number of other manufacturers said
they were in the final stages of de-
velopment of ATS hardware: the next
NAB will see a well -stocked ATS
shelf, with most makers ready long
before that. Moseley, showing new
remote control systems (see descrip-
tion in the following section), called
several "ATS ready," and said they
would soon be prepared to retrofit their
control systems in the field for ATS.
Belar said their new AMM-4 digital
AM frequency monitor is designed
specifically for ATS. Marti said their
digital remote control systems (see
below) are "ATS compatible." Time
and Frequency Technology, in-
troducing their TFT 7600, totally dig-
ital modular remote control system for
AM, FM and TV, pointed out that
provision for adding ATS is built in.

A firm not previously seen at the
NAB, Telcomex of Montreal, Canada,
showed an "Automatic Transmission
Site Control System," Model ACS -
1000, which can be programmed to
change radiating patterns in real time,
or by manual control, or by a com-
mand from alarm circuitry. Similar
control is provided for transmitter
power functions, for switch from regu-
lar to stand-by transmitter, following
an RF or power failure, or a clock or
manual command. If a change of
power or transmitter not allowable is
ordered, says Telcomex, the system
will ignore the order; the limits and
requirements are programmed in to the
control card in advance. This ob-
viously covers some of the main func-
tions of an ATS, and Telcomex said
complete ATS versions were under

Telcomex, of Montreal, had new
automatic transmission site controller.

ATS designed for TV, AM with antenna
arrays shown in prototype by Eric Small to
engineers Craig, WDCA, (middle) and
Pietrafesa, WPFW (right).

development.
Delta Electronics, introducing a new

kind of modulation control function in
their Model AMC -1, offered an ATS
option that would extend the operation
of the unit to meet the FCC require-
ments on modulation control fully.
The same offer was made for Delta's
new APC-1 Automatic Power Con-
troller; see description of both units
that follows.

Eric Small and Associates had ad-
vance information on an elaborate
system for ATS with a television sta-
tion, their Model ATC-100. The
FCC's go-ahead is expected this fall;
the ATC-100 is slated to be ready then,
built around a DEC PDP- 1 1 processor,
providing up to 256 control elements,
highly sophisticated programmable
action. The system is adaptable, too,
to multi -transmitter radio installations
and those with directional antenna
arrays.

To sum up on ATS: the hardware
industry has the technology fully in
hand; the development of ready hard-
ware appears to be on a schedule that
will satisfy rapidly growing demand
from broadcasters whose interest in
ATS is definite but not yet pressured
by immediate need.

For more information on ATS: QEI,
366; CCA-Widget Works, 367; Harris
ATS, 368; Telcomex, 369; Eric Small,
370.

continued on page 102
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"Max, this is ,00
the third free

giveaway poster
in the series."

"Yes, Maxine,
and anyone
can call
or write for
their copy."

This is National Be Kind To
Tape Operators Week

 Let him know at least 5
minutes in advance when
overtime is required.

 Be gmitle when you tel
him the next break is
scheduled for seventeen
10 secold spots.

 Try to Omit tape schedule  -el him the cart machine
changes to 20 seconds is down at least 15
before air time. seconds before air lime.

 Do not schedule spots on
machine #7 when you
only have 6 VTR's.

SEE US AT MONTREUX
'77,

TERRASENIVIEAUX
300

Videomax has refurbished more types of quad heads then any other
company in the world. See Videomax for heads 'better than new"
with the best price and performance advantages in the industry.

videomax
Videomax, An Orrox Company

3303 Scott Boulevard, Santa Clara, CA 95050
Phone: (408) 988-2000 Telex: 910-338-0554

SALES AND SERVICE - New York: (212) 947-8031, Los Angeles: (213) 980-7927, Manta: (404) 992-4490
Munich Office: (089) 967-622
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AT S COMPATIBLE

Remote Contml
Stoeus Sistsen

Pj
Marti digital remote control shown is ATS
compatible.

Remote and automatic control:
more sophistication

No doubt stimulated by the ap-
proach of ATS (under discussion by
the FCC for several years), established
makers of remote and automatic con-
trol equipment in most cases brought
new, expanded, more versatile
systems to the NAB this year. Moseley
introduced their new Model TCS-1
Telecontrol System, which has eight
individual command and eight inde-
pendent status channels for control of
remotely -located equipment. Each
command channel functions independ-
ently of all other channels. It works
over a single telco circuit or by radio.
Two TCS-1 systems can operate simul-

taneously over a single 3 kHz telco
line, for 16 different dedicated com-
mand channels and 16 status channels.
A single system takes only IN in. of
standard rack space.

Moseley also introduced the DCS-
2A, digital remote control system,
which has a considerably wider range
of control and monitoring functions,
has a computer option for highly
automated operation. Both Moseley
systems, as noted, are quickly adapta-
ble to ATS.

Time and Frequency Technology
brought their all -digital TFT 7600, de-
signed for AM, FM and TV remote
control. It is a modular, field -ex-
pandable design, using pulse code
modulation, providing 10 to 70 chan-
nels of raise -lower and telemetry, up to
30 channels for on/off, up to 30 of
status and alarm monitoring. It pro-
vides digital display of up to 40 pa-
rameters simultaneously. Accuracy
and greatly reduced operator errors,
says TFT, result from the use of digital
data filtering; each control command is
sent twice and the two compared at the
control point bit by bit. They must
match before action starts. Automatic
logging of meter readings is an option.
Obviously the system is more than ca-
pable of "fronting" for ATS.

Delta Electronics, as noted above,
brought in a new kind of AM modula-

tion controller, the AMC -1 which
reads modulation level at the trans-
mitter output and introduces automatic
correction at the audio input if modula-
tion is too high or too low. Delta em-
phasizes that the AMC -1 is not a sub-
stitute for the usual audio -line limiter-
compressor functions which increase
modulation density; it is intended to

For more information on remote
control: Moseley. 371; Time and Fre-
quency, 372; Delta, 373.

supplement them; with its closed loop
around the whole transmitter from
output to input. Delta claims that the
AMC -1 typically produces at least 1 to
2 dB of increased modulation level
without any increased distortion, over
and above the level achieved by the
regular audio processing. The desired
modulation limits are switch selectable
and the system uses a digital logic
system to keep the level correct.

Delta also introduced their APC-1
automatic power controller which con-
tinuously measures the operating
power of an AM station and keeps it
within preset limits. Separate modes
for day, night and pre -sunrise can be
set up for unattended change at the
proper time. Out of tolerance readings

continued on page 104

OKAY,
YOU ASKED

FOR IT
AND GRANDSON

HAS IT

"It" is more. That's what broadcasters have been asking
for in production consoles. Flexibility. Capability. And
totally unique Grandson has it all.
There is nothing else like it anywhere!

Equalization at each input position. Don't laugh. If you
don't think it's needed, that's because you haven't
tried it. EQ is only the most useful, creative tool in audio.
And Grandson's EQ is something special. One major
network has bought a bunch. That's special.
Monitoring and foldback flexibility to let you and the
talent have separate monitor mixes! And changes of
monitor mode at the push of a single button. Here's
the key to fast, creative production.

Internal patch point, after mic preamp before fader,
brought out to permit inserting special devices. How
about plugging in a limiter just ahead of the pot for the
screamer, or mic swallower. Think that would be neat?
So do we. Grandson will let you do it!

Four reasons Grandson was selected by ABC-TV,
Hughes Sports Network and WWL in the Superdome.
There are more. None accidental. Because you said
it's needed.

Grandson is "it" A totally unique approach. Want more
details? Write or phone today.

as auditronics. inc.
3750 Old Getwell Rd. Memphis, Tn. 38118

The closer you look, the better we look.
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Not just another
pretty interface

So okay. On the surface a reproducer is a repro-
ducer is a reproducer. We all look pretty good in
your rack.

But our beauty's more than centimeters deep.
Because you're into automated broadcast you
need something that's going to hang in there long
after the warranty's gathered dust.

That's why we designed the 255 and hurg the
Scully marque on it. It's simple. Reliable.Tough.
(And it's Scully quality at what's their name's prices.)

Let's start with the deck plate. It's not stamped.
It's a heavy chunk of cast metal that's been preci-
sion machined.That makes it accurate. No tape
skew.

Now take a look at the head to capstan distance.
Short. Very. That makes the chances of flutter
almost nil. Gives better tape to head contact and
superior phasing.

The head cover slips off for easy access.There's
protective TTL logic so you can't spill tape. And all
the electronics are right behind the pull off front
panel. (Like we said, simple.)

Connectors are XLR. (After all, that's what you
use, isn't it?) And, if you're space conscious, our
reels have a skinny overhang so you only need a
13/4" panel between equipment.

There are other features, too. Like 5 to 101/2 inch
reel switching, 1/1-1/2 or full track head configura-
tion, front knob level controls. You can order it for
NAB or IEC equalization. In 110/220V, 50 or 60 Hz.
With a 25 Hz cue stop tone. Even with 600 ohm
balanced output transformers.

Those are just a few of the highlights. A letter
gets you all the specs. In detail. Ask for the Scully
255 at $1200.

Oh, another thing. If you should need ii, we've
got parts and service practically instantly any-
where in the country. ;And a lot of places out.)

Remember. We've been in broadcast since ace-
tate discs.You had to be good then. We still are.

Any questions, write. Scully Recording Instru-
ments. Division of Dictaphone Corp., 475M Ellis
Street, Mountain View, CA. 94043. (415)968-8389.
TLX 34-5524.

*Scully
Recording Instruments

°C)Scully1
1 I II) '2\
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can set off alarms.
Marti showed their RMC-20 digital

remote control system, introduced at
the last NAB, which provides up to 20
channels of command, telemetry,
status alarm. Also shown was their 1 -

channel RMC-2AX system.

Superior audio processing is here
As BM/E has noted in earlier

stories, the audio processing function
in radio stations is getting an intense
re-examination and upgrading, under
pressure in the industry to combine
better on -air signal quality with maxi-
mum coverage, two objectives that
have clashed in the past.

This revisionist activity in audio
processing was strongly evident in a
standing -room -only engineering panel
session on the subject, as well as in
new processing hardware on the ex-
hibit floor. The engineering session
was moderated by Emil Torick of CBS
Technology Center, with the following
panel: John Bailie of WMAQ,
Chicago; Jim Loupas, consultant, of
Loupas Associates; Hans Schmid,
ABC; Dick Schumeyer, Capital Cities
Communications; Eric Small, of Eric
Small Associates; and Jack Williams
of Pacific Recorders and Engineering.

Processing is not magic. Bailie
pointed out that audio processors are
not magic black boxes that will "fix
up" poor signal quality. The per -

Harris MSP-100 FM audio processor was
put through paces in demo.

Orange County showed several
combination processor units.

New eight -band audio processor of
Inovonics gets tryout.

formance of every function in the sta-
tion has to be evaluated and maxi-
mized for quality, right through from
microphone and recording input to an-
tenna. Once the station is "clean,"
processing can add its advantages.

Jim Loupas noted that processing
has recently become more than ever an
arena for program directors and other
non -technical personnel. He said the
engineer needs clear ideas about what
the processing is for in his station and
what it can and cannot do. Then he can
guide management and cooperate sen-
sibly with it.

Hans Schmid emphasized the need
to clean up the signal quality through-
out the plant. He said that processing
was too often used like "rubber gloves
for leaky fountain pens."

Dick Schumeyer said that man-
agement must know specifically what
it wants from processing, taking into
account the competitive situation in the
market, the audience the station is
aiming for, the format chosen. On the
subject of distortion, he said that lack
of headroom in the audio line was the
most common cause of poor audio
quality.

Digital processing is coming. Eric
Small predicted that before too long
we would have the all -digital audio
processor (video processing is already
largely digital). This would allow very
sophisticated handling of audio
signals.

Jack Williams pulled into view what
we might call the skeleton in the AM
closet: the many millions of subquality
AM receivers in American homes and
cars. (This topic made a similar ap-
pearance in the AM stereo session, as
noted above.) He showed some re-
sponse curves he had taken on typical
AM receivers, with severe roll -offs,
often starting as low as 3 kHz. He said
we need large scale research to find
ways of improving the general level of
AM performance.

Why any processing? The ques-
tions soon got to the one that always
comes up in sessions on processing:
why not send out the best account of
the program we can without any proc-
essing at all? The panel gave the
answer that is always supplied: radio
broadcasting is so competitive in many
markets today that a station must have

the higher coverage of higher modula-
tion density. The management
demands that the signal be at least as
loud as the one from the guy across the
street.

In defense of processing, Bailie said
again that processing is much less
harmful to signal quality than lack of
headroom-clipping is the great de-
stroyer of signal quality. Dick Schu-
meyer supported that by saying that
processing doesn't have to produce
hard clipping.

How do you set up a processor? A
significant question: why don't the
makers of processing equipment tell us
specifically how to set up their units
for best quality? Williams and Loupas
answered in essentially the same way.
The engineer has to teach himself to do
it by listening carefully as he makes
adjustments. This is especially true be-
cause the engineer, as part of the sta-
tion management, knows what sound
is wanted-the manufacturer of the
unit does not. After absorbing the in-
structions thoroughly, the engineer
must listen to what each control does
with program material from the sta-
tion's format. This advice seemed par-
ticularly relevant with respect to the
Harris system, described in the follow-
ing.

The processing hardware: new
generation. On the exhibit floor, the
"new" audio processing put in an im-
pressive appearance. On hand from
last year's NAB were the Orban FM-
Optimod and the Thomson-CSF
Volumax, both after highly successful
entries onto the market place. It seems
fair to say that these two units were
among the most important factors in
the grand swing to the new processing.

CCA Electronics announced at the
show that they would market a "CCA
Optimod," their own packaging of the
Orban Optimod.

(At their exhibit, Orban announced
that an AM Optimod was in active de-
velopment and could be expected
soon.)

New on the floor was a most elab-
orate system introduced by the Harris
Corporation, the MSP-100 for FM (the
MSP-100A, a closely similar system
for AM, was said to be in de-
velopment). The MSP-100 is designed
to make every important parameter
easily adjustable by the user. The AGC
section splits the spectrum into three
bands, with seven different band
crossovers switch selectable. Attack
time in each band is selectable from
.01 ms to 100 ms; recovery from 0.4 to
6 seconds, compression ratio from
12:4 to 12:0.5. Following the AGC
section, the three bands are recom-
bined and sent to a limiter. Attack and
recovery times of the limiter can be
automatic, based on analysis of the
program material; or they can be

continued on page 106
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NCAA Football lead-in
courtesy of ABC Sports
and Image West.

GREAT
MOMENTS IN
DIGITAL
VIDEO HISTORY.
THE FRAMESTORE SYNCHRONIZER
BECOMES A TOOL
FOR ENG AND PRODUCTION.
AND MICRO CONSULTANTS IS THERE WITH THE QUANTEL DFS 3000.

Our DFS 3000 is a lot more than a synchronizer. It makes ENG
more practicable, more professional, more profitable than
ever before.
It takes only 83/4 inches of rack space. Of course, it's also portable
-and rugged enough to take the rugged treatment portable
units get.
It makes production more vibrant than ever before. It lets you
compress live images. Move them around with a "joystick.'
Freeze them. Run them through your switcher for special effects.
Make hot cuts. Time base correct. And control everything from
a remote panel.
It's been used by networks and local stations to enhance
practically every recent major television event you can think of.
The Olympics, the primaries, the political conventions, Seattle's
Sea Fair, Monday Night Football, the Super Bowl, and more.
Local stations also use it to zip up their news programming.
Production houses (like Image West) use it for innovative post
production.
See for yourself. Ask for a demo in your own facility. Write
or call Micro Consultants, Inc., P.O. Box 10057, Palo Alto,
California 94303, (415) 321-0832.

The dig tai video people

hymn
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MAY, 1977-BM/E



NAB SHOW -IN -PRINT

manually adjusted.
The unit has gated expansion with

adjustable threshold; LED indicators
for all important functions, which
show at a glance how the parameters
are set and what the unit is doing with
the signal. Intermodulation and harm-
onic distortion are rated at 0.25%
each.

In a "live" demonstration of the
unit that ran nearly 15 minutes, it
became clear that Harris has intended
to make an audio processor for FM that
will do anything, match any require-
ment, with any kind of program mate-
rial. Price of the unit in stereo is
$5995.00.

Inovonics brought their new Model
230 with eight -band AGC section. The
eight bands are fixed at about octave
width each. Attack and release times
are pre-set for each band "consistent
with low distortion and rapid oper-
ation."

As in the Harris, the compressor
section is followed by a peak limiter
covering the whole spectrum. It has
variable threshold, an attack time
under 1 microsecond for any degree of
limiting. There is also a gated ex-
pansion function in the compressor
section, with variable threshold. The

unit is intended for both AM and FM
and includes (defeatable) peak sym-
metry and phase follower, to allow
125%-100% modulation on AM; and a
defeatable frequency -selective func-
tion in the limiter for FM.

A third unit of the new generation
that appeared was the Multimax of Pa-
cific Recorders and Engineering. It is,
again, a three -band gated compressor,
but does not include a limiter: Pacific
Recorders says it will work "superb-
ly" with their own Multilimiter (also
on display) or with "other modern-day
broadcast limiters." Control signals
for the AGC amplifiers are derived by
rectifying and integrating the total
audio signal in each band. There are
two discrete gain control circuits on
each amplifier, one with fixed long
time constant, for the long-term signal
envelope, the other fixed to respond to
short term signal energy. Control
signals are derived ahead of the control
element for open -loop control, for no
overshoot and dynamic range over 25
dB. Distortion is given as less than
0.2% THD, s/n ratio better than 72 dB
below +4 dBm output.

Other high-grade processors, on the
market earlier and making an ap-
pearance at the show, included the
Moseley Model TFL-280 (unveiled at
the NRBA in San Francisco in Decem-
ber); the Durrough "Discriminate

Audio Processor" seen in the Collins
booth, another three -band AGC
system with elaborate variable con-
trols, on the market for several years
and warmly regarded by many broad-
casters, but seldom if ever visible in a
trade show or in the trade press;
Broadcast Electronic's two units, the
AM -400 for AM; the FM -601 for FM;
the CCA PL -1 AM peak limiter;
Neve's 2253 limiter and 2254 limiter -

compressor; and Orange County's lim-
iter -compressor -expander line, with
two new versions, the VS -2, for AM
and the VS -3, for FM, with simplified
controls, offered as "ATS com-
patible."

All these are rated for extremely low
distortion and provide varying degrees
of flexibility to the operator. The
broadcaster looking for the "new"
audio processing should ideally inves-
tigate every unit listed in this report
and measure the capabilities it supplies
against his own requirements.

Equalizers, special effects, etc.
Revox added to the available equal-
izers by becoming importers for the
Klark graphic equalizers from Eng-
land. Shure showed the automatic
equalizer and analyzer system in-
troduced at other shows late last year,
a two unit system with generator,
microphone, octave -band equalizer

continued on page 108
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the in-house computer system that does
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and

A.T.S. logging.

From $29,950

po box 1343.tafayette, indiana .47902 .(317)4232572
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TerraCom
has closed the loop
for Electronic News Gathering
The TCM-7 "Miniwave" Transmitter
and the TCM-3 Programmable Receiver
have joined the TerraCom team. They
close the loop for highest performance
microwave...from ENG camera, to
O.B. van, to repeater, to studio.

Now you can enjoy the satisfaction
and cost benefits of using an integrated
family of equipment from one source.
TerraCom.

The new TCM-7 and TCM-3 along
with the field proven and time tested
TCM-6 Series, tunable or fixed tuned
transmitters and receivers, will meet all

ENG
camera

of your microwave requirements at any
frequency -2, 7, and 13 GHz.

TCM-7 "Miniwave" is TerraCom's
camera located transmitter. It is light-
weight, easy to carry, simple to operate,
and fast to set up. And it costs one-third
less than the competition! Designed for
broadcast quality transmission with
plug-in circuit cards for maintainability,
the "Miniwave" is a new dimension
in ENG.

TCM-3 Series Programmable
Receivers are an important innovation
for ENG systems. Imagine the flexibility
of a receiver that can be remotely
switched to any channel within the
band ...instantaneously. You are able
to make the maximum use of frequen-

TCM -3
programmable

receiver

cies assigned, or those with least inter-
ference, at any one time. Al from local
control, remote control, or with a
telephone circuit.

TerraCom portable microwave
equipment won user plaudits at the
recent Olympics (both Montreal and
Innsbruck), primary elections, the
Democratic and Republican conven-
tions, Rose Parade, Rose Bowl, Super
Bowl and in thousands of other daily
events. And we're in satellite earth
stations too!

You can close the loop now by calling
Bruce Jennings or Bob Boulio at (714)
278-4100. And get the best service in
the industry while you're at it.

Slata4\
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DIVISION OF CONIC CORP.
A LORAL SUBSIDIARY

9020 Balboa Avenue, San Diego, CA 92123
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and analyser. MICMIX showed their
"Time Warp," delay line and special
effects generator, similarly introduced
at other shows late last year.

A device classifiable in several
groups was the "Monomax" of
Ampro. This uses a matrixing system
to assure synchronization between the
two stereo channels for mono broad-
casting.

For more information on audio
processors: Harris, 374; Inovonics,
375; Pacific Recorders, 376; Moseley,
377; CCA, 378; Revox, 379; Micmix,
380; Ampro, 381.

Automation: the new day of
unlimited carts

Multiply by 10 or more the number
of carts automation systems have han-
dled in the past, bringing the total to
1000 or more, and you get something
different from a highly versatile on -air
system: you get total storage of all cur-
rently usable carts directly in the
automation system. With a whole large
cart library on instant tap, quite a bit
more of the operating load in the sta-
tion can be shifted to the machine.
Nobody has to go through a library pe-
riodically and pull out carts to put them
in the system. They are already in.

Changes have to be made only when
a particular cart becomes obsolete or a
new one must be entered.

"Magna Carta" from IGM. First
of the three such systems shown was
the "Magna Carta" of IGM. It holds up
to 1000 carts. There are eight playing
tables and the automatic elevator can
move a cart to any one of them. That
supplies back to back scheduling, be-
cause any table can be made ready
while another one is on the air.

The system is under microprocessor
control; instructions can be entered for
up to eight sequential events and there
is a visual readout showing the se-
quence set up at any time. The system
can be interfaced to almost any modern
automation system to add memory for

111111111sorm-
Multicart player, holding up to 1024 carts,
shown by ITC (story).

Rear of Cuerac, 500 -cart machine, with
elevator that moves carts.

IGM Go -Cart" holding
tryout for visitor.

large numbers of events. It can operate
with several tables removed for serv-
icing: the microprocessor will know
which ones are still available and route
carts to them.

"Cuerac": 500 carts per unit. A
roughly similar system, Cuerac, ar-
rived from Australia, where it is made
by Consolidated Electronic Industries,
Ltd. The domestic service and make-
ready agent is Pacific Recorders and
Engineering, in whose booth Cuerac
was shown. The basic Cuerac unit
holds 500 carts, has a visual display
unit (VDU) for entry of programming
instructions and display of status at all
times. A computer is part of the system
with non-volatile memory of 4K for
program, 4K for control. Interface can
be straight to VDU, teletype, tape
reader, etc., with serial or parallel
ASCII code. The display is up to 19
lines of alpha -numeric characters,
showing actual time, elapsed time,
event number, next 10 events, new
data entries, system alarms, etc. The
audio switcher can switch not only
Cuerac but also outside single sources,
under computer control.

From 4 to 7 replay units can be as-
sembled in the system. Up to five
complete Cuerac systems can be joined
into a system under single control, for
a maximum of 2500 carts! That would
seem to be as many carts as any broad-
cast station would have active at any
one time; most stations have far fewer.

78 carts gets a

Another system with the new grand
capacity was shown in prototype form
by International Tapetronics Corp. The
firm has no immediate marketing
plans, but was seeking reactions of po-
tential users to the features of the
system in a series of lecture -demon-
strations. It holds 1024 NAB carts in
two large cylinders. Playing position is
in the center between the two; the cyl-
inders revolve to bring the called -up
cart to play. A memory for 10,000
events is included; access time is 5
seconds. The system has been de-
signed for ready interface with a busi-
ness automation system for total com-
puter -controlled operation.

Better moderate -capacity multi-
carts. Probably most automated sta-
tions, in fact, will want a capacity
more like that of the Cetec-Schaefer
Audio-file-up to 48 carts. On the
market for several years, Audiofile ap-
peared this year in an improved ver-
sion called Audiofile II, with micro-
processor logic, redesign of mechani-
cal elements for easier servicing, and
new cartridge handling sequence to
maximize audio performance. Speci-
fications of Audiofile II are given as
wow and flutter, 0.15% maximum,
peak weighted; worst -case cue -time, 8
seconds; distortion less than 0.5% at
+18 dBm output; other characteristics,
NAB standards.

IGM also showed their earlier
multicart machines, the GoCart and
Insta-cart, GoCart with expandable
capacity to 72 carts. And SMC was on
hand with, of course, the Carousel and
Caro-stat, used widely for a number of
years.

Complete automation: any level
you choose. All the firms established
in the complete automation field were
on hand: SMC had their DP -2, digital
programmer with microprocessor con-
trol; Harris showed System 90, in-
troduced two years ago, the extremely
flexible full -automation system; RCA
showed their DAP systems; Cetec-
Schaefer had the 903E, three-day
memory system with 8000 event
memory. These systems are all
supplied with numerous options and
adaptations which make any one of
them fully responsive to the particular
needs of just about any station.

At the other extreme, that of simple,
low-cost equipment for stations need-
ing only short -sequence automation,
Microprobe Electronics had a new
system extending the ideas they have
introduced at earlier shows. The "Log
4" system can provide up to two hours
of walk -away time. With thumbwheels
set for a sequence of 5 events from
music tape decks, followed at clock
time by a cluster of commercials from
a multicart machine. Or the com-
mercials can be sequenced in with the
music. The system includes 4 Otari

continued on page 110
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reel-to-reel tape machines, 2 SMC Ca-
rousels, and the Microprobe Model
100 Programmer to run the show.
Basic price is $13,500.

Interface for total automation. A
system of a kind brand new on the
broadcast market was introduced ty
Trace, Inc.: it is an in/out unit for
amalgamating business automation
systems with switching automation.
Aimed to reduce the "interface pains"
when a station wants to go to total
automation, the Trace 110 system is
market ready, and sells for around
$4000. It handles efficiently any brand
of automation at the two ends of the
linkage.

For more information on auto-
mation: IGM, 382; Pacific Recs., 383;
Schaefer, 384; Microprobe Electronics,
385; Trace, 386.

Audio consoles:
ever

The console scene did not dis-
appoint: there were more consoles on
the floor than at any previous NAB

more of them than

IS' shows new audio console designed
for television service.

Audio DesignsDesigns and Manufacturing also
showed audio board for TV.

show. Every long-established maker
was there with at least one model; and
there were some new brands (they will
be hanging in alongside the others next
year, which we now predict will be an
even bigger console show).

The one important new technique
was automation and this applied to
only a very few of the models on the

floor; obviously the on -air console
function in medium to small broadcast
stations can get along nicely without
automation. Stations doing a lot of
complex program production, how-
ever, with post -production mixdown
from many mic channels, should begin
to consider whether or not automation
would be a worthwhile addition.

MCI of Fort Lauderdale, showed
their JH-50 console automation unit,
designed to mate with their JH-500
series of consoles. The consoles were
shown last year marked "automation
ready." The JH-50, using micro-
processor control, provides level, mute
and grouping automation for all in-
put/output modules and echo returns.
MCI says that their processor logic
eliminates controls and procedures in-
herent in "many automation
systems," being human engineered to
free the operator "of time consuming
setup and null routines."

Another optional feature of the
JH-500 is a "plasma display" audio
metering system. One -hundred segment
neon glow tubes produce a lighted
meters. It uses a one -hundred segment
neon glow tube to produce a lighted
bar graph for each channel. The bars
can be switched to read either VU or
peak; an accumulate mode, preserving
the highest reading over a period of

continued on page 112

The Colorless Limiter.
What's a seemingly sane company like Orban/Parasound
doing introducing ye- another limiter? Well ... for starters,
because our new 413A Stereo Compressor/Limiter/HF
Limiter is a direct descendant of our fabulously successful
OPTIMOD-FM broadcast limiter-the one that's already
been adopted by major groups and networks because
of its unprecedentedly clean, natural, high -definition
sound.

Then there are the 418A's unique features: its colorless.
accurate .sound is complemented by a remarkable
operational simplicits, because an internal analog compu-
tation circuit makes cDntinuous, automatic adjustments of
release time depend ng on program characteristics. This
frees the operator frc m the task of manually determining
(usually compromise) attack and release times, and
makes the 418A fast and hassle -free to use. Although the
418A's release time is always "automatic," the basic
speed of operation is continuously variable so that
density may be augmented as desired-without worry
that pumping or "holes" will appear.

In addition, the 418A incorporates a high frequency
limiter with four user -selectable threshold time constants.
As such, it's a natural for conditioning a signal to fit onto
any consumer medium-like cassette-without high
frequency overload distortion. Use it to mix through
whenever time pressure is high-like demo sessions, or
radio commercials. Use it in the broadcast production
room to produce clean tape cartridges free from high
frequency overload.

The 418A is also the first FET limiter that tracks accur-
ately in stereo .. . without adjustments . . forever!

The colorless limiter comes in any color (as long as
it's blue) and is available from your Orban/Parasound
distributor for $950. Write us for his name, and the
complete 418A story.

orbon/parasound
680 Beach Stree-
San Francisco, CA 94109 (415) 673-4544

J_,- --A
GROAN PARASOUNO STEREO (JESTER MODEE. 4111A
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ACC -2000
Superior performance ON THE STREET or IN THE
STUDIO for UNDER $30,000!
On the street. The ASACA ACC -2000 portable camera
is specifically designed for electronic news gathering
applications and on -the -spot video location work. It's
compact .. , note the single -unit form so no back pack is
required. Light ... with a combined camera head and
view finder weight of under 20 lbs. Versatile ... with
built-in gen-lock. And offers a picture quality that meets
or exceeds broadcast standards!
The excellent picture results from a 2 line contour com-
pensator, 3 Plumbicoe (Sat conl tubes, and I and Q
encoder ... features seldom found on other cameras in
this price range. Plus, add the advantage of a pre -heat
circuit-low power consumption of approximately 30
watts with AC power, and easily adapts to battery (DC)
-even an optional adaptor for use with 12V car or truck
batteries.

In the studio. The true versatility of the ASACA ACC -
2000 really shines when you move into the studio. Our
optional 5" view finder readily adapts the camera to
studio situations. Then add our remote control unit with
painting, iris and pedestal control that also accommo-
dates a multiple number of cameras and VTR. You're all
set ... with price and performance that makes smart
business sense.

Easy set-up. The ASACA ACC -2000 has overscan and
underscan switching ... a wobble circuit for quick and
accurate alignment adjustment... and a sawtooth signal
(100-200%) for gamma correction, knee level, white
clip, etc.

For more information... fill out the coupon and send it in.
Or write ASACA Corporation of America, 1289 Rand
Road, Des Plaines, Illinois 60016. Phone (312) 298-4380.
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time, can be added.
A line of consoles with capacity ap-

propriate to most medium to small
radio stations and with fresh design
ideas, has been coming from Ramko
Research. This year they added some
new ones with a number of ideas off
the beaten console path. The new
DC -12 and DC -38 series have com-
pletely DC controlled attenuation and
switching; electronics can be rack
mounted remote from the console.
Switching is by illuminated touch pad;
meters are solid-state light emitting,
readable from a distance at a glance.
Time shared attenuators for stereo

7 to
New McCurdy flexible production
console.

have zero tracking error. DC -38 has
5,8 or 10 mixer channels, with 4 inputs
per mixer. Prices run from $2400 (5
mixer mono) to $4780 (10 mixer
stereo).

Automated Processes also showed
an automation programmer system br-
inging full automatic control to their
"programmable consoles." It uses a
cassette memory, allowing for control
of every function on the console.
System will control up to 512 con-
tinuously variable functions and will
actually change up to 80 simultane-
ously. A setting chosen early in a pro-
gram can be changed at any later time
without affecting other settings.
Automated Processes has begun de-
liveries of the system.

Neve, another of the top -line con-
sole makers, is another with an auto-
mation system. Their "NeCam" has
been in use in England and on the con-
tinent for a couple of years.

Neve was emphasizing at the show,
their Model 5305 and 5312, TV sound
production consoles with 12 to 36
inputs, 4 bus, 2 main. The units are in
use in a number of broadcast plants
around the world.

Ward -Beck, also called on fre-
quently to supply the most elaborate
console functions to network radio and
TV origination points, had equipment
in the show to demonstrate their range

[Mini
r',(,MIR'c

A collection of Ramko consoles.

"from the smallest to the largest."
Audio Designs and Manufacturing

introduced, at the show, a new console
with some good new ideas. All switch-
ing is done with sealed reed relays, so
all is electronic. Selection is with
thumbwheels that give fast operation.
At the top of the console there is a
status readout for each selected func-
tion, providing a quick summary at all
times. Audio Designs also emphasized
their five year warranty.

Auditronics, another console maker
giving a five year warranty, showed
their "Grandson," console series de-
signed specifically for broadcasting,
introduced two years ago. Pacific Re-
corders and Engineering showed their
broadcast consoles, which use a digital
control -logic system to make all inputs
adaptable to any input requirement, for

continued on page 114

Wipe tapes clean
in record time.

r0

Garner Erasers
provide clean erasures in only four seconds-with
no noise residue. Tapes are wiped cleaner than
new. Our simple, safe, continuous belt operation
handles all sizes of reels, cartridges and cassettes
from 10V2" on down.

Garner Erasers are
now fulfilling the exact-
ing requirements of many
major organizations
around the world .. . yet
are so low priced that the
smallest studio or station
can afford one.

GARNER

User reports...
"It is a big improve-
ment over what we
used to use, or
anything else on the
market today."

-Ric Hammond
KNX Radio (CBS)
Hollywood, Calif.

Call today. Or write for
a brochure and names of users.

GARNER INDUSTRIES
4200 N. 48th St., Lincoln, NE 68504

Phone: 402-464-5911

The frill is gone.

BeaucaMII
If you thought our original Beaucart® tape cartridge

machines were something, just wait until you get a look
at our new Beaucart II. Great features! No frills! And
lower price! Meets or exceeds NAB specs, of course.
Incorporates the unique Beau pancake motor and our
own Beau audio heads. Mono Record /Playback or Play-
back only for A -size carts in a compact 53/4" x 15" x 51/4"
machine.
Let us tell you all about Beaucart 11 today. Write for our
free brochure or call (203) 288-7731. Beaucart will per-
form for you!

U1111C
BEAUCART DIVISION

UMC ELECTRONICS CO.
Circle 169 on Reader Service Card
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HITACHI SK -70
The One Camera That Can Do The Work Of Four...
Inside Or Outside The Studio!
The modular SK -70 converts easily from a fully
equipped, self-contained color studio camera to a
modified studio camera. In 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 up 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

3. Field Use

4. Modified Studio Use

Genlock
Tally
Intercom
V.F. Aux

Digital Command Uni-. (DCU)

OP

Tally
d Intercom_,

0 N V.F. Aux

0

L

Tally
Intercom

Genlock

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

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)

0) Portable lens w/conversion
adapter

R) Studio lens
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very high input flexibility.
McCurdy, widely known for com-

plete studio "packages" and for com-
plex audio switchers, introduced the
SS8400 mono production console. It
has modular design, plus a very ex-
tensive list of optional functions,
allows the user to get just the functions
he needs, without buying others not
needed. Basic unit has 12 input mixing
channels, switchable to 24 inputs.

Revox had a new small mixer, the
Clubman 4, a low-cost, up-to-date
design for two turntables, two tape
machines, three microphones-appro-
priate to a college radio station or other
like application.

Broadcast Electronics had examples
from their very extensive line of stereo
and mono consoles of small to moder-
ate mixing capacity.

A new brand from England, called
"Alice," made by Stancoil Ltd. of
Windsor, has been brought over by
CCA Electronics. Included are desk-
top units and free-standing consoles
with 2 to 8 mixer channels and a full
complement of modern console oper-
ation features.

Another new name for audio con-
soles was Industrial Sciences (seen last
year, and again this year, with video

switching and control equipment). ISI
brought their 700 Series of consoles,
which allow assembly from modular
channels for 4, 8, 12 mixing inputs,
each group of four inputs switchable to
up to 36 sources. Each module
supplies the functions now expected in
top -grade consoles: equalization, fold -
back, echo send and receive, solo, etc.

Robins continued strongly the Fair-
child tradition of plug-in console as-
sembly for medium-priced systems.
New this year was a new modular
channel with improved equalization.
Robins also emphasized their exten-
sive line of plug-in amplifiers, equaliz-
ers, control units.

Central Dynamics, a leader in video
switching and control, brought some-
thing new: an audio "mixer-
switcher," Model AFM-10, which can
be used separately as a seven -channel
audio control console, or as an audio -
follow -video switcher, with the seven
channels switched and remotely con-
trolled. The two modes are switch
selectable, and there is a third one, in
which the "follow" mode is combined
with level control by the individual
faders on the AFM-10. The unit also
includes a built-in compressor/limiter,
with a 3:1 compression ratio, and
threshhold adjustable by the relative
positions of channel and master faders.

Collins had a new Mark 8 console,

with eight mixing channels switchable
to 25 stereo input pairs. LPB added to
their line of Signature II consoles the
S -13C, for 8 -channel stereo; the
S -14A, 5 channel mono; and the
S -15A, 8 channel dual mono. All have
the operation features of earlier Signa-
ture II consoles, among them LED
peak level meters built into the VU
meters, switchable mic preamp gain
settings, auxiliary input/output switch-
ing. LPB also showed a new line of
free-standing console tables, single
and dual turntable cabinets, and com-
plete studio systems with consoles and
turntables pre -wired and installed.

Ampro showed an updated, or "B"
version, of their line of consoles, rang-
ing from 6 -channel to 12 -channel
mono and stereo, each mixing channel
switchable to four different inputs. All
now have modular plug-in amplifiers
and remote start contacts for external
source equipment on each input line.
Prices run from about $2300 to about
$5200. In the design of complete
studios (an area entered by Ampro last
year), there were a number of exam-
ples illustrated and described.

Another firm specializing in com-
plete studio setups, Microtrak, em-
phasized their System D Newsdesk, an
integrated system with console, mic-
rophone, typewriter, telephone and
news teletype, all functionally ar-

Shown equipped with optional DIN -HUB adapto for the use of open reels



ranged in a compact console -desk. At
the show the news teletype was line
wired to UPI and brought in current
news reports throughout the exhibit
hours.

Other exhibitors showing well estab-
lished console lines were Cetec, Harris
and RCA. Another manufacturer to
show professional audio mixing
equipment was Rank. Philips also had
audio equipment on display.

For more information on consoles:
MCI, 387; Automated Processes, 388;
Ramko, 389; Audio Designs, 390; Pa-
cific Recorders, 391; McCurdy, 392;
Revox, 393; CCA, 394; ISI, 395; Cen-
tral Dynamics, 396; Collins, 397; LPB,
398; Ampro, 399; Micro-Trak, 193.

Recorder/players for open -reel
tape

This category was at the top of the
pre -show "most wanted" list for radio
managements. No sharp innovations in
open -reel machines appeared, but
quality/price ratios continued to im-
prove. And refinements in operation
flexibility, including more automation
of operation, were also brought to the
show.

On the price -saving front, Scully
announced a new series of machines,
Model 250. recorder/reproducer, and
Model 255, playback only, at about

$1900 and $1200 respectively, in-
tended specifically for broadcast use.
Scully said they are "designed for con-
tinuous operation in automation sys-
tems and other playback requirements

. . . extremely rugged . . . using trou-
ble free TTL control logic, low -noise
plug-in electronics and precision
milled heavy cast deck plate . .

Scully also showed their 280 and 284
series, widely used in broadcast sta-
tions for a number of years. Added to
the machines this year is a new op-
tical -control constant tape holdback
tension system for further improved
tape motion.

Studer brought in a revision of their
medium -prided A67, the B67, with all
features of the old one plus front panel
control for basket editing, real time
electronic counter, all electronics
plugging in at the front. Prices run
from about $2600 to about $5700, de-
pending on track configuration and en-
closure. Studer also had a repackaging
of their A80 machine (same transport);
all plug-in cards have LED indicators
for transport logic status.

MCI showed their JH110A series,
on the market for several years, with a
new "variable profile" cabinet that
allows the transport deck to be tilted
through 22 degrees, for best operating
angle. The machine has the manual ve-
locity control (editing joystick), return

The new low-priced Scully Model 250.

to zero and other features introduced
by MCI in recent years. Also at the
show was the MCI JH-16 series,
multi -channel recorders, with their op-
tional "Auto locator."

Otari introduced the Mark II series,
with all the features of the earlier
MX -5050 recorder plus: separate
transport and electronics, standard DC
capstan servo with ±7% pitch control,
plug-in electronics, and interface jack
for DBX or Dolby noise reduction.
Mark II prices are $2195 for two chan-
nels, $3195 for four channels. Also
new: a 25 Hz cue tone sensor and vari-
able time delay for the ARS-1000, re-
produce machine for automated radio
systems: and the MX5050 compact
recorder in a full -track version (single
channel record and reproduce) plus

TO TILT Introducing MCI's
Variable -Profile

recorder
The JH-110A-14-4-VP by any other name would
be much easier to remember. But you won't for-
get the newfound ease of editing made possible
by its 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 reels.
A tape counter displaying minutes and seconds
in real time can be combined with the JH-36
-Return to Zero" (CUE -UP) function.
For precise electronic editing there are new b as
and erase timing generators eliminating clicks,
gaps and overlaps, for all three speeds.
The variable -profile recorder is capable of handl ng
mono and stereo configurations on quarter -inch
tape as well as four channels on half -inch tape.

\vit\u\ \ PROFESSIONAL
RECORDING EOUIPMENIT

4007 N.E. 6th Avenue
Fort Lauderdale, Florida 33334 /U.S.A
(305) 566-2853/Telex 51-4362 MCI FT L
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COMPLIMITERTm

MODEL 610
Used in recording studios; disc mastering studios; sound

reinforcement systems; TV, AM, FM broadcast stations to
maintain a sustained average signal at a level significantly
higher than that possible in conventional limiters, and with
performance that is seldom attained by most linear amplifiers.

Rack mounted, solid state, new functional styling, the
Model 610 is in stock for immediate shipment.

Specifications are available from:

PENH TONICS
770 WALL AVENUE, OGDEN, UTAH 84404

(801) 392-7531

Circle 173 on Reader Service Card

Remote Controlled
Production Switcher
Model 7400 gives you -

."11 Z: OCIO

 High Reliability
 Quality Construction & Components
 2 -Piece Design for Easier Maintenance,

Greater Layout Flexibility
 Economy

and...

23 Wipe Patterns  12 Inputs Including Black Burst Computer -
Compatible Control Logic  100% Vertical Interval Switching
 Key, Color Mat, Mix, Soft Wipe, Spotlight & Mask Key
 Program/Preview Cut Bar  Optional Circle Pattern with
Joystick Positioner  NTSC. PAL, or PALM Versions

Call or write for specifications and price. Distributor inquiries solicited.

A SUBSIDIARY OFWIllittEiLIE.C.I.

DVINI/ASCIIEIOICES I video
products

Tel.: (215) 643-0250/Telex: 84-6358
Township Line Road, Blue Bell,PA 19422
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two -channel half track playback; with
optional variable speed dc capstan
servo.

Nagra, as announced in advance of
the show, had their new Model E, a
moderate -priced unit (about $1800)
aimed specifically at broadcast use.
Weight is 12.1 lbs., tape speed 71/2 ips,
power supply, 12 "D" cells or re-
chargeable NiCads, or commercial
power with ATN-2 accessory. Seven-
inch reels can be used with cover open,
five -inch cover closed. The specs are
thoroughly in the Nagra tradition of
all-out quality in portable form.

International Tapetronics had their
750 and 850 series of open reel
machines and Ampex showed full line.

Cart machines and carts
Cartridge recording and playing

units have come on the market from
more and more makers over the last
several years while most companies
making them over a longer span have
continued to push them strongly.
Result: intense competition.

Two comparatively new makers at
this year's show were UMC and
Audi -Cord. UMC introduced their
"Beaucart" series last year, expanded
it this year with Beaucart II, a no -frills,
low-cost series; and Beaucart 4D, a
four -unit system with four completely
independent drives. All the UMC
machines use a Beau motor with pan-
cake, inside -out design.

Audi -Cord had only advance in-
formation last year, but had the hard-
ware this year. The 100 series were
playback units, the 110/120, the
recorder units. Specs were claimed at
NAB standards or better. Also in-
troduced was the "Mod -Quad," a
4 -transport system with four independ-
ent drives in one assembly. The four
can be sequenced by a single start,
with cue tones starting one after the
other.

Telex introduced a new cart series,
the Magnecord MC, which uses a Hall
effect motor and flutter -filter drive belt
system simed at very low acoustical
noise and flutter, cool operation so that
no ventilation is needed. Units meet all
NAB specifications for A and B car-
tridges.

Cassettes were at NAB too. Rapid Q
showed the CA 77 series. Technics
showed the larger Elcasset.

Circle 174 on Reader Service Card
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A

BE stressed multi -plug-in decks and a
new mechanical design which assures
accurate capstan positioning

ES!

New Audi -Cord tape decks.

Other very well known cart lines
seen on the floor included those of
Ampro, Broadcast Electronics, Edco
(Rapid -Q), Harris, ITC, and Sparta.

New tape, new cart. Fidelipac gave
a boost to cart performance with a new
tape they called "Hot Tape": it has,
they said, up to 6 dB more output than
earlier tapes, a large advantage that
can be used in a number of ways.

Capital Magnetics announced a
brand new cart, the AA -3, to reach the
market in early fall. It has a redesigned
tape path, new transport mechanism,
tape tension stabilization and other fea-
tures aimed at improved cart per-
formance.

For more information on new tape
recorders and cart machines: Scully,
194; Studer, 195; Otari, 196; Nagra,
205; UMC, 198; Audi -Cord, 199; Telex,
200; BE, 201; Fidelipac, 202; Capitol
Magnetics, 203.

Transmitters: high -power FM and
some solid state

Transmitters, too, like carts, con-
soles, processors, etc., are being stead-
ily refined under competitive pressure.
Every established maker showed new
models at the show, as additions to his
line.

McMartin brought a new high -
power FM transmitter, the BF -55K,
rated at 55 kW, which puts it in the top
power bracket among available FM
systems. McMartin also added to their
line a 5 kW AM unit, the BA 5 K.
Other units from McMartin's large line
were on display.

Transmitter design has been, in gen-
continued on page 118

New Lightweight
Champs _4111,
from in...
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The H5 and H9 Hydro Heads
Keep your camera movements free and easy with ITE's
new lightweight Hydro Heads.

Bath are specifically designed for :oday's small, portable
ENG-type television cameras. Both feature hydraulic
dampening for smooth, jerk -free camera movement -
especially in tight ocation assignments. Both offer a
cc:Linter balance tcrsion device for all camera center -of -
gravity requirements and quick -release mounting plate
as standard equipment. And both are ruggedly built to
ensure long life and trouble -free ooeration. Optional
dual control handles are available.

The H9 tips the scales at only 8 pounds, has a camera
load capacity of 3J pounds and sells for a low, low $575.

Big brother H5 weighs in at a scant 15 pounds, will
accommodate up to 50 -pound cameras and costs a mere
$885.

Get this perfect pair of heads and ease into a new, effort-
less world of camera control. You'll find you've never
had it so smooth.

Look to ITE for a'/ your camera support needs. Write
today for our new, 6 -page full -line catalog and the name
of your nearest dealer.

Please see us at Stand #131
in Montreux

Total Television Camera Support-From the Ground Up.

INNOVATIVE TELEVISION EQUIPMENT
PO Box 681
Woodland Hills, California 91364
Phone: (213) 888-9421
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PORTA-PATTERN
A PREVIEW OF 1977 NAB SHOW -IN -PRINT

BBC Test Chart No. 61. Flesh
Tone in Porta-Pattern format.

ENG Two -Chart System,
including Case.

Porta-Pattern is honored to announce that they
have been granted permission to market the new
BBC Number 61 Flesh Tone Reference Chart. This
chart has been developed, and will be manufactured
by, W R Royle 8 Son Limited, in close co-operation
with the Research Department of the BBC, in
order to provide engineers with a standard refer-
ence for fine color balancing and matching of
cameras after normal grey scale set-up. Recent
technical advances in electronic color separation
and quality control have made possible a Flesh
Tone Chart where spectral characteristics can be
referenced and assured. The use of extremely ad-
vanced high -quality printing techniques as opposed
to color photography insure longer -lasting chroma-
ticities of these charts. Porta-Pattern is proud to be
able to offer this advanced engineering aid in the
convenient Porta-Pattern size and mounting format.

Color Balance and Registration of ENG portable
cameras to studio standards of precision are now
possible with our low-cost ENG Two -Chart System.
Packaged in a weather resistant vinyl/nylon coated
storage case, this system fits easily in an attache
or camera case. Included are the standard Porta-
Pattern Registration Chart with recommended tar-
get scan information, and a newly designed Color
Balance Chart. This Color Balance Chart contains
logarithmic grey scale information to set black
level, gain, gamma and black and white clip. The
two charts are mounted on hinged, rigid white
acrylic plastic, with the outside designed as a
non -reflective white reference surface for auto-
matic color balance. Black 'Velcro' around the
charts provide a light and dirt seal when the
system is closed. The system, including case, sells
for $125.00.

TELECOMMUNICATIONS INDUSTRIES LIMITED
6335 Homewood Avenue, Suite 204

Los Angeles, California 90028, U.S.A.
(213) 461-3561 - Cables: TVCHARTS
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irt ForTape Heads
Head for TABER

At Taber you get precision work, quality results and low price ...
unmatched by any other audio head manufacturer.

We will recondition your three head assembly ... F/T $45.00 ...
2 TRK $60.00. Three new 2 TRK heads installed and aligned in your
AG -440B for $264.00... Scully 280 at $270.00.

Ampex VTR audio is priced at only $385.00
for four new heads installed, or $110.00 for
four reconditioned heads. (Add $38.50 if
monitor post needs lapping.) RCA VTR
audio heads are available for only $475.00.

Loaner assemblies are available.

For heads, head for Taber ... the best source
available.

Send for free brochure.

TABERManufacturing & Engineering Company
2081 Edison Ave.  San Leandro, Ca. 94577  (415) 635-3831

eral, at a very high level for a number
of years, of course; we can expect all
these transmitters to perform ex-
ceedingly well.

CCA Electronics also introduced a
new 55 kW FM transmitter, formed by
joining two 271/2 kW units. It was
added to the very complete CCA line
which covers both AM and FM from
10 watts to 50 kW. Continental Elec-
tronics emphasized their AM units for
5,10 and 50 kW; they also had in-
formation on the very high power AM
transmitters, in the megawatt range,
made for foreign applications.

American Electronics Labs was an-
other maker moving into the high
power FM market, with a new FM
25-kG, rated at 271/2 kW, to be ready
about June 1. AEL said that two of the
units are readily diplexed for 50 kW.

Harris Corporation showed their
MW -LA, completely solid state 1 kW
AM, introduced two years ago; and
their MW -5A and MW -50A, for 5 kW
and 50 kW respectively, all three in
new versions that include built-in
audio processing for high modulation
density. All have 125% positive peak
capability, and the higher power units
have Pulse Duration Modulation, Har-
ris' specialty.

On the FM side, Harris brought two
new transmitters, the FM -2.5K for 2.5
kW, and the FM -20K for 20 kW. Both
use a brand new exciter, the MS -15,
which has been designed for low over-
shoot, low distortion, for increased
loudness-Harris claims a 2 to 6 dB
increase in loudness over earlier ex-
citer designs with no degradation of
quality. A basic advance in the MS -15
is a dynamic transient response low-
pass filter, which is rated to have no
more than 2% over -shoot at any level.

Three other makers showed
medium -power all solid state trans-
mitters. Sparta had the new SS1000A,
a 1 kW AM transmitter, to be ready
shortly for the market. Like the other
solid-state systems, it could claim the
very significant advantages of success-
ful solid-state design. Sparta also pro-
jected a line of other all -solid-state AM
transmitters, at power ratings up to 5
kW, now in development.

RCA had full information on their
new BTA-5SS, an all -solid-state 5 kW
AM transmitter, promised for early
next year. The projected specifica-
tions, like those of most other new
transmitters, reflect a definite upgrad-
ing in signal quality as compared with
the last "generation" of AM trans-
mitters. The reaching for better AM
signal quality, evident in the AM
stereo and audio processing dis-
cussions reported in the foregoing, is
finding definite response among
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transmitter manufacturers; but we still
have a big barrier to improvement,
abysmal receiver quality.

RCA also introduced a new FM ex-
citer, BTE-115, for which they
claimed better S/N ratio, reduced dis-
tortion, lower cross talk, than in earlier
exciters.

Sintronics showed their new TAM -
1K -B, a 1 kW AM, all -solid-state, to
be ready this summer. Like others, it
embodies a number of new ideas, in-
cluding a modulation system Sintronic
calls Digital Duration Modulation: it is
a switching mode voltage regulator in
series with the final amplifiers, driven
by a 60 KHz digital signal whose dura-
tion changes in step with the audio
signal.

Collins added to their Generation 4
FM line, familiar from the last two
shows, a new 25 -kW FM, the 831G -
2C, with the very high grade specs of
the earlier Generation 4 transmitters;
Collins says it is ATS compatible with
automatic power output control, auto-
matic filament voltage regulators,
overload recycling, overload fault in-
dicators. Also new for Collins was the
5 kW AM transmitter, Model 828E-1,
another system with series switching
modulation. It is ATS and AM stereo
compatible, with automatic modula-
tion control.

CSI continued to emphasize their
very complete line of AM and FM
transmitters at a broad range of power
ratings, starting with 10 watt FM
educational units, and carrier current
systems for 1 to 50 watts. New carrier
current systems at 2 to 20 watts came
also from LPB.

A source of transmitters not yet
familiar to most American broad-
casters appeared at the show: AEG-
Telefunken, whose extensive line is
available through Bayly Engineering,
Ltd., Ajax, Ontario, Canada. Bayly
showed data on AEG-Telefunken FM
transmitters for 50, 100, 300, 1000,
3000 watts and 10 kW; all were 100%
solid state, except the 10 kW model.
Specifications claimed put them in the
top bracket for FM on -air quality.

Another American maker with a
new FM transmitter was Wilkinson:
their FM1500E, rated at 1.5 kW, is all
solid-state except for the 5CX1500A
final amplifier.

For more information on trans-
mitters: McMartin, 207: CCA, 208;
AEL, 209; Harris, 210; RCA, 211;
Sparta, 212; Sintronics, 213; Collins,
214; LPB, 215; AEG-Telefunken, 216;
Wilkinson, 190.

Remote pickup, for fast developing
radio ENG

As BM/E noted in the January issue,
radio's remotes, nearly as old as
broadcasting itself, are getting an up-

lift from new equipment and ideas that
give radio its own instant -on -air ENG.

Marti, whose equipment appeared in
several of the station stories on radio
ENG, showed complete systems and
individual units, emphasizing espe-
cially the hand-held transceiver series,
RPT, the under -two -pound walkie-
talkies with good audio quality that
help put remote news directly on the
air. Aimed directly at radio ENG sys-
tems were two new units: the ARS 450
automatic repeater, which can pick up
signals from hand-held transceivers
and relay them to the studio; and the
RR 50/450 mobile repeater, which can
be quickly moved by car to an advan-
tageous relay point for the same func-
tion.

Motorola, a new name for NAB
conventions, also laid out a line for
radio ENG with emphasis on their
"handie-talkie" transceivers, operat-
ing with up to 5 watts RF output in
VHF and UHF. Also shown was the
Motorola Spectra-Tac satellite receiver
voting system, which carries out the
automatic diversity operation when a
number of satellite receivers are distri-
buted through an area to collect signals
from mobiles. This function is essen-
tial in the more elaborate radio ENG
systems which cover a large city with
several judiciously placed receivers
(see story on CBS Washington system
in BM/E, March).

Comrex, which developed one of
the early high -quality hand-held trans-
ceivers, specifically for radio ENG at
WBZ in Boston, brought to the show
a new, lighter version, Model HHT-
1KA. It operates on UHF or VHF, has
1 watt of RF output, weighs 1.5 lbs
with batteries, is 8 in. x 13/4 in. x 11/2
in. The automatic modulation system,
says Comrex, is engineered spec-
ifically to handle on -site crowd noises
and street interviews, which differ bal-
listically from studio program. Price is
$950.00.

McMartin added to the "new ENG"
parade with a new somewhat larger
and more powerful portable: a 6 -pound
unit (with batteries), with 3 watts RF
output, Model RPU-1103. It has 3
front panel LED status indicators,
works on 150 MHz, has microphone
transformer and line inputs,
compressor/limiter on both mic and
line, talk -over -line capability, battery
rated for up to 10 hours of 30% inter-
mittent transmitter duty, charger jack
for charging battery while in place. All
controls and indicators are visible
when the unit is carried on a shoulder
strap.

Moseley showed their very com-
plete line of remote pickup units and
systems. As reported in earlier stories,
Moseley equipment, too, is playing an
important role in the upgrading of

continued on page 120

4r73!)
A CHARACTER GENERATOR
SHOULD HAVE:
SMOOTH LETTERS
AUDIO INTERFACE
VERSATILITY
DOWNSTREAM

OR SOU
FOREIGN
COMPAC
MATH
LOW
LO
ITAU
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

Circle 184 on Reader Service Card

"NEW"
TCS-1 TELECONTROL SYSTEM

"NEW"
DCS-2A

DIGITAL CONTROL SYSTEM

DRS -1A
DIGITAL CONTROL SYSTEM

TRC-15A
REMOTE CONTROL SYSTEM

THE LATEST IN TRANSMITTER
REMOTE CONTROL SYSTEMS

Please contact us for remote control
to formation

MOSELEY
ASSOCIATES, INC.

SANTA BARBARA RESEARCH PARK

111 CASTILIAN DRIVE  GOLETA, CA 93017
Telephone (805) 968-9621

Telex 658448/Cable: MOSELEY

MAY, 1 977-BM/E 119



NAB SHOW -IN -PRINT

ENG for radio.

For more information on remotes:
Marti, 217; Motorola, 218; Comrex,
219; McMartin, 220.

Microphones, turntables, pickups,
headphones, etc.

There were no radical innovations
among these audio systems but rather a
complete representation of the firms
that have been the solid suppliers over
a number of years.

Shure, Electro-Voice, AKG, Beyer,
Sony showed microphones. Studer
showed the Schoeps microphones,
having recently taken over their distri-
bution in the U.S.: a secure domestic
source for the Schoeps instruments
will be welcome since they have been
warmly regarded in recording and
broadcasting in the U.S. and abroad
for many years.

Harris Corporation introduced the
CB -1201 turntable, a new design
aimed at day -in -day -out broadcast use.
Specifications claimed include rumble
at 45 dB below the NAB reference of 1
kHz at 3.54 cm/sec; wow and flutter
less than 0.1%, NAB unweighted;
speed accuracy ±0.3% at 331/2 rpm.

Another very high grade turntable
seen at the show was the Panasonic
SP10 Mark II, which uses direct servo
drive with a crystal controlled oscil-
lator for frequency reference. This is a
refinement of the SPIO direct -drive
table which has been adopted lately by
a number of broadcast stations seeking
extremely low noise in broadcasting
disc -to -air.

Headphones. Swintek, an English
firm with a great variety of wireless
mic systems, had a comprehensive
showing of them through their U.S.
distributor, Allan Gordon Enterprises
of Hollywood. Vega's long -known
wireless mic systems appeared, of
course, in the Cetec booth. Thom-
son-CSF had an improved version of
their 950 -Hz band system with auto-
matic diversity.

Television Equipment Associates
showed a quadruple diversity system
developed by Reslo Sound, of the
U.K., in cooperation with the BBC.
Signals from the four receivers, spaced
around the studio or other room to be
covered, are not chosen separately by
the system according to which has the
best S/N ratio, but are combined at all
times. Signals are weighted by a dig-
ital control system that automatically
adjusts each for optimum contribution
to the total. TEA also showed their

widely -used series of "sportscaster"
headphones.

Revox showed two innovations in
the Beyer headphone line: an electro-
static set, aimed at the extreme range
and low distortion characteristic of this
design; and a cordless headset con-
nected to the signal source by an infra-
red transmission system. In a short
trial in and near the Beyer booth, the
sound output of the infrared headset
proved to be totally steady throughout
the area.

Speakers. Shure introduced two
monitor speaker systems, Models
SR112 and SR116. Each has two
8 -inch cones in a sealed bass en-
closure, plus a high -frequency 1% inch
cone directly at the apex of a horn.
Gotham showed the Klein and
Hummel monitor speaker widely used
in Europe. Electro-Voice showed their
line of monitor speakers, very well
known in broadcast stations here.
Panasonic had in live demonstration
their new "Phase Linear" line of
speakers, aimed primarily at the hi-fi
market but claiming specs fully ac-
ceptable for monitoring.

Phono pickups. The two principal
suppliers of phono pickups to broad-
cast stations, Shure and Stanton, were
both on hand with data for their ex -
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tensive lines.
Noise reduction. Two com-

prehensive noise reduction systems
were on the exhibit floor. Dolby
showed its various classes of noise re-
duction hardware and also showed a
sampling of FM receivers from various
manufacturers with Dolby decoding
built in.

Gotham had the new Telefunken
Model C-4 noise reduction system,
new to the NAB, for which a dynamic
range improvement of 30 dB is
claimed. The C-4 is aimed at program
production, noisy input lines, etc.; it is
not for over -the -air applications in its
present form.

Magnetic heads. Nortronics had
data on their very extensive line of
heads for magnetic recorders, with a
new gap material, Duracore, described
at last year's NAB, which the maker
says increases head life by up to 10
times. Taber had something new in re-
placement heads for audio machines:
construction entirely of aluminum (in
non-magnetic sections). This, said
Taber, greatly improves the mechani-
cal precision and stability as compared
with phenolic structures.

RF loads. A number of firms were
on the floor with very complete lines of
RF loads at all power levels. Bird Elec-
tronics, Dielectric and Electro-Impulse
each showed RF loads-dry, water-
cooled, air-cooled, etc.-for just about
any conceivable broadcast require-
ment. Electro-Impulse, for example,
introduced at the show, the Model
CFTN, rated at 7500 watts, for AM
stations. With loads up to 2.5 kW, the
unit is air cooled. When the load goes
above 2.5 kW, up to 7.5 kW, the water
cooling system automatically goes into
action.

A miscellany
Flashing tower lights. As at several

recent shows, Flash Technology Cor-
poration showed their high intensity
beacon systems for antenna towers.
These can produce a minimum of
200,000 candles for day -time service
at 40 flashes a minute, automatically
dropped to 4,000 at night which meets
all warning requirements of the FAA.
New this year was a "hot tower"
option for the standard FTB-205
system. Flash Technology also had a
new system, the FTB-300, an omni-
directional light for the tops of ob-
structions. with 20,000 night-time
candles-again in conformance with
FAA requirements.

Discharge arrays for lightning
protection. As described in earlier ar-
ticles in BM/E, Lightning Elimination
Associates of Downey, California,
have for several years marketed and

installed their "discharge arrays," as-
sembled of many small metal points,
to protect facilities from lightning. The
theory of the array is that the voltage
gradient between a cloud and that point
on the ground is reduced by the leak-
age of charge, to eliminate lightning
strokes at that point.

LEA this year introduced additional
anti -lightning gear: surge and transient
eliminators to block destructive surges
on power lines and on signal lines; and
a lightning warning system, which
uses the current through a discharge
array, when there is a strong local
"field" as a warning signal.

For more information on micro-
phones, headphones, etc: Harris,
221; Panasonic, 222; Swintek, 223;
Thomson-CSF, 224; TEA (Reslo), 225;
Revox, 226; Shure, 227; Gotham, 228;
Taber, 229.

TEST EQUIPMENT

The new test equipment and systems
shown at NAB '77, carrying forward
trends of recent years, leave a station
operator no excuse for putting out a
bum signal. Advances in audio, video,
and RF test gear make it possible to
test every component and system in a
radio or television station more accu-
rately, more rapidly and more easily
than ever. All one had to do was visit
the Tektronix Measurement Theatre to
learn the large amount of test data,
audio, video and RF that a good spec-
trum analyzer alone can gather.

Among the more interesting pieces
of test equipment at NAB '77 were
these:

TV
 New TV demodulators from several
sources
 New VITS analyzers
 New S/N noise measuring equip-
ment

Radio
 Monitors for ATS applications
 Stereo Vectorscope

New demodulators
In the past, two manufacturers stood

out-Rohde and Schwarz and Tele-
met-the former for its precision but
expensive system, the latter for its
practical approach to evaluating
transmitter performance. This year
there was a bigger choice. Tektronix
unveiled its 1450 NTSC demodulator
which it claims added no distortion of
its own-a shortcoming of envelope
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detector types. Philips Test and Meas-
urements Dept. demonstrated the PM
5560 demodulator. Both of these units
use synchronous detection but offer
envelope detection as well. At the
Townsend Associates stand, the Nor-
weigian NERS precision TV mod-
ulator was shown. It's a synchronous
demodulator only. Optek exhibited the
model 1400 demodulator (shown last
year) using an "advanced envelope de-
tection" circuit. Optek's unit was de-
signed to work with VIRs automatic
video correctors.

In announcing its new unit, Tektron-
ix said most older demodulators suffer
from three shortcomings: 1. quadrature
distortion (caused by envelope detec-
tion), 2. poor long- and short-term sta-
bility of tuned circuits and 3. changes
in bandwidth characteristics with vary-
ing amplitude input signals.

To avoid quadrature distortion, the
Tektronix 1450 uses two synchronous
video detectors operating in -phase
quadrature-one detects the in -phase
signal, the other, the quadrature com-
ponent (which is a measure of the
changes in visual carrier phase that
results from a change in video level).
But the 1450 also uses an envelope de-
tector to accurately determine the
actual phase present since synchronous
detectors can't measure incidental
phase modulation.

To avoid meticulous adjustments as-
sociated with tuned circuits, which are
often complex when the bandpass filter
approaches the ideal Nyquist curve,
Tektronix uses new surface acoustic
wave (S.A.W.) filters. SAWs can be
easily tailored to the required bandpass
characteristics, Tektronix says SAWs
save money, too, because no ad-
justments are necessary as a result of
mechanical or thermal shock.

To overcome bandwidth changes
with input, the 1450 uses constant gain
amplifiers with pin diode attenuators to
adjust the overall sensitivity of the de-
modulator. The unit provides a digital
readout of input power.

The Philips PM 5560 TV demodu-
lator uses double conversion in its
tuner to get good selectivity. (Both
VHF and UHF channels can be tuned.)
Thumbwheel selectors make it easy to
tune.

As mentioned, the synchronous de-
tector avoids quarature distortion en-
countered when using envelope de-
tectors. With synchronous detection,
full modulation can be used. (This
leads to accurate and reliable VITs
measurements, for example.) Philips
says its filter and group delay equalizer
are of conventional design but that a
computer -aided design has made it
possible to minimize possible drift
problems. And buffer stages included
with each filter make alignment
"easy."

Because of double conversion
tuning, the synchronous detector
works at IF frequencies. Since in-
cidental phase modulation in certain
types of transmitters can disturb the
differential phase measurement in the
synchronous detection mode, an en-
velope detector is also available.

The sound detector of the Philips
unit is of the phase locked loop type
featuring very low distortion. Two
modes for sound detection are pos-
sible: intercarrier and split carrier.
Built-in meters give an indication of IF
level, sound modulation and video
modulation.

The NERA demodulator is built up
from subassemblies including an RF
section, multiplier section, filter sec-
tion, IF video section and IF sound
section. The NERA unit can tune in all
bands I through V as set by inter-
national standards. The internal IF fre-
quency is 17.22 MHz. The Nyquist
filter is a transversal type for stability.
As mentioned, synchronous detection
is used.

VITs measuring
A new VIT Distortion Meter was

shown by Rohde and Schwarz. This
unit is used to automatically evaluate
test signals inserted in line 17 and 18.
Sync, burst amplitude and hum can
also be determined. The instrument is
modular in design and each parameter
to be tested is handled by a separate
plug-in board. Irregularities that can be
signalled include lack of synchroniza-
tion, V component not present, lumi-
nance bar amplitude too small, etc.
(over nineteen all). The equipment can
be used to test components, video
systems or RF transmission lines and
links.

The new Philips VITs analyzer
measured 21 parameters. Two sets of
VITs can be selected. It is capable of
performing continuous measurements
of the distortion of television lines or
equipment. Each parameter, which is
selectable by a rotary switch, can be
read directly via a digital display. If
the parameter is out of limits, a
selected LED flashes indicating which
parameter is off.

The VITs analyzer has a data trans-
mission output for transmitting the
measured results and alarm to a distant
center for remote monitoring. logging.
In conjunction with auxiliary equip-
ment, the analyzer can be used for cor-
rection.

Last year, Marconi showed its.
automatic VITs Insertion Analyzer,
the 2914. That product was featured
again this year. Marconi's line is that
there is no need to manually monitor
VITs.

In a related area, Matthey showed a
working model (in the Television

continued on page 124

Cliff Schrock, "instructor" at Tektronix.

Pointing out the new Philips demodulator.
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Equipment Associates booth) of its
Automatic Video Equalizer, the 2504
N. This unit corrects ten parameters
that can affect the picture (video gain,
tilt, 2T gain, chroma gain, etc.) An-
other useful Matthey device was the
TV Line Selector which triggers an os-
cilloscope for a given line only.

A new noise measuring idea
A new approach to television signal

to noise measurement was shown by
Lenco. The Lenco Model VNM-428
Video Noise Meter employs the tange-
tial noise measurement technique.
During measurement, a variable and
calibrated square wave is added to the
waveform under test which results in
the display appearing as two identical
waveforms, one displaced vertically
from the other by a distance equal to
the amplitude of the square wave.
When the amplitude of the square
wave is large compared to noise, the
two traces are separated. When the
square wave is reduced leaving a
single trace of uniform brightness, the
square wave is equal to twice the RMS
noise voltage of the signal. The ampli-
tude of the square wave is then meas-
ured by the Noise Meter, converted to
a log scale, referenced to the peak -to -
peak signal and displayed on a digital
meter as S/N in dB.

Lenco says its method is more prac-
tical than the Rohde and Schwarz TV
Noise Meter (which is essentially pre-
cision lab equipment) and the Tektron-
ix visual comparison technique (which
requires a special line -selection oscil-
loscope).

Other TV testers
To generate a composite video

sweep test signal which can be routed
through a television plant, Datatek this
year showed the D 629 videosweep
generator.

A Digital Monoscope Signal
Generator was a unique piece of test
equipment shown by NTI America,
Inc. Conventional monoscope cameras
contain deflecting distortion, shading
modulation and signal distortion due to
induction in the signal itself. Thus one
does not know if the signal itself is bad
or if there is monitor deflection dis-
tortion present. The Digital Mono -
scope Signal Generator Model 525
eliminates this possibility of producing
a pure electrical signal.

Among some of the other pieces of
test equipment shown were studio test
generators for "day-to-day line-up"
by Richmond Hill Labs, (a multi -
output device, the STG 700) and a
series of calibration test generators
from Leitch Video Ltd. Signals put out
by the CTG 210N and 220N series
exceed industry standards thereby ex-

tending the range and accuracy of
measurements that can be made.

Exhibitors that stood out by showing
a full line of test equipment for TV
were Philips, Rohde and Schwarz and
Tektronix.

AM and FM monitoring
Monitor deisgn in general reflected

the coming of ATS, with monitor
makers introducing new units designed
especially to work with ATS or stress-
ing the ATS compatibility of older
units.

Belar showed their new Model
AMM-4, AM frequency monitor,
aimed at ATS service. It provides a 31/2
digit LED readout showing deviation
from assigned frequency over a ± 1999
Hz range. The assigned frequency can
be anywhere between 10 kHz and 50
MHz. Sensitivity is 100 mV, un-
modulated or 2 V rms with 99% mod-
ulation. Gate time is 2 seconds, reso-
lution, 0.5 Hz.

The unit has a series of alarm
actions which supply ATS functions.
A 10 Hz deviation starts a flashing
LED, triggers a relay for an external
alarm after three such counts. A 20 Hz
deviation lights another LED, also
triggers a relay after three counts.
Belar also introduced an AM RF am-
plifier, Model RFA-4, allowing a
broadcaster to pick up any station in
the AM band for monitoring.

Also from Belar was the FMS -2
stereo modulation monitor. Two inde-
pendent peak meters read left, right, or
L+R and L -R. Two independent
auto -ranging voltmeters read separa-
tion, crosstalk, pilot phase, 38 kHz,
left and right audio. Pilot alarm has
panel indicator; there are remote
outputs for two or more meters.

Bird Electronic Corporation brought
in a high-speed RF monitoring system,
(also relevant to ATS) the "Wattcher"
Series 3170, for remote metering of
RF power, with alarms systems for
low power and high VSWR, the latter
caused by icing, moisture, or accidents
to the transmission line or antenna. It
has adjustable reaction speed as fast as
200 microseconds, includes models for
power levels from 1 watt to 250 kW.
Alarm conditions can activate relays to
call in back-up transmitter or antenna.
Four auxiliary inputs for external
sensors allow detection of trespass,
low water levels, site temperature, or
other conditions at transmitter site.

QEI showed their line of FM and
AM monitors. Time and Frequency
Technology also had their very com-
plete line of monitors, to which they
added a new FM modulation monitor.

Delta, another firm with a com-
prehensive line of monitors, in-
troduced their new systems for mod-
ulation and power control (see above
under Remote Control report), which,
of course, includes monitoring func-
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tions. Another new idea from Delta is
a series of RF ammeters designed spe-
cifically for remote control and moni-
toring of the antenna and RF.

Potomac Instruments was showing
antenna monitors, well known from
earlier shows. Potomac also showed
field strength meters, including the
new FIM-71, for the 45 MHz to 225
MHz range. This high -accuracy in-
strument, ruggedized for field use,
reads to -±-1 dB at any one frequency,
for voltage or field strength. The tuned
voltmeter has a range of 140 dB, there
is selectable wide or narrow
bandwidth, peak or average reading of
TV or pulse modulated signals, AM or
FM demodulation. There is a DC
output voltage, proportional to meter
reading, to drive a chart recorder.

Eric Small and Associates, as part of
their debut as a company at the NAB,
introduced their LM -III "Lite Alert,"
a system for "fail safe" remote moni-
toring of tower light conditions. It is
designed to give Go/No-Go indication,
independent of line voltage variations,
for practically any tower light con-
figuration, covering both constant
lights and flashers. The maker says it
will resolve the failure of one 116 -watt
lamp in a total load of 3000 watts. It is,
of course, aimed directly at ATS. LED
indicators, plus relays are activated by
out of tolerance conditions.

Dielectric (Div. of Sola Basic)
showed their large line of directional
RF wattmeters.

Audio testing
The audio sessions at the Tektronix

Measurement Theatre were highly in-
structive in showing the great range of
tests available with signal generators
plus spectrum analyzers. Tektronix'
very complete line of instruments of
these types was, of course, em-
phasized at the tutorial sessions.

Sound Technology's distortion test
systems, which automate the meas-
urement of intermodulation and harm-
onic distortion to accuracy at the state
of the art, have made a strong im-
pression in the last couple of years and
were again popular show items. Poto-
mac Instruments brought a brand new
system aimed to make just about any
standard test needed in audio design
and maintenance particularly for proof
of performance. The AT -51 consists of
two units, an audio analyzer and audio
generator. Signals and modes are
available through front -panel switch-
ing for harmonic and intermodulation
distortion, wow and flutter, signal-to-
noise, ac volts, and phase and ratio of
stereo signals. Distortion ranges are
0.1% to 100%, full scale. Both in-
struments have a considerable number
of refinements which help to make the
measurements both extremely accurate
and simple in operation.

A new kind of audio measurement

device, the Stereo Vectorscope, Model
SV1, shown by R&S was the S.S. Smith
Co of Sea Cliff, NY. It displays on a
CRT screen both the phase and ampli-
tude of stereo and quadraphonic
signals. As Smith says, this is an in-
vitation "to see what you hear." The
unit functions not only to show phase
and amplitude relations among stereo
signals, but also is an excellent peak or
VU meter. The two stereo signals are
shown at right angles to each other
(mixtures are, of course, at inter-
mediate angles). Levels can be read
with good accuracy directly from the
screen. A few of the applications noted
by the maker are: determination of
monophonic compatibility of stereo
program material; direct indication of
multi -track mix down, greatly
simplifying this operation; aids in mic
placement for proper phasing and
levels; aids tape head alignment, and
alignment of phono cartridges on a
dynamic basis; there are many others.

Fidelipac came into the test field
with their new Model 65-390 wow and
flutter meter. It operates with input as
low as 50 mV, has an internal oscil-
lator on 3150 Hz, the standard fre-
quency for flutter tests. The meter
ranges are 0.1% and 0.5%, full scale.
Reading accuracy is given as 3% of
reading. It also indicates the speed of
the device being measured with a
zero -center drift meter.

MICMIX emphasized their Master
Audio Meter, a digital system using
vertical rows of LEDs in a highly en-
gineered design that reads peak or VU
as wanted. There are two parallel rows
of indicators, with 22 LEDs in each,
giving a total measurement range of
95dB (55 dB above any particular ref-
erence). Operating range is DC to 30
KHz, and the resolution is 1 dB in the
critical +5 to -7 dB range, five dB at
lower values. One column can be
switched to read rms (VU), the other to
read peak values.

Telcomex, a Canadian firm new to
the NAB (see their ATS system,)
noted above), showed a programmable
oscillator, which produces test tones in
a series varying in level and frequency
according to the program chosen.

Audio Designs and Manufacturing
had a new Model 660 spectrum
analyser system, with 1/3 octave filters,
CRT readout for peak and other char-
acteristics. It includes a mic input for
use in room acoustic adjust-
ment. BM/E

For more information on products
on this page: Tektronix 1450, 230:
Philips 5560, 231; VITs, 232; NERA,
233; R&S VITs, 234; Lenco, 235; NTI,
236; Belar. 237; Bird, 238; TFT, 239;
Delta, 240; Eric Small, 241; Potomac,
242; S.S. Smith, 243; Fidelipac, 244;
Micmix, 245; Telcomex, 246; Audio
Designs, 247; Electro-Impulse, 248.

Aural Studio -Transmitter
and Remote Pickup Links

SYSTEMS FOR
 148-174 MHz  215-240 MHz
 300-470 MHz  890-960 MHz

 Others on special order
 Solid State STL's for all applica-

tions - AM -FM -FM Stereo
 FM Stereo or QUAD on a single

STL -a Moseley FIRST!

Second Generation
Solid -State

Remote Pickup Links
Systems for 160 MHz and 450 MHz,
small sized, self contained, plus R.F.
power amplifier...from the pioneers
in solid-state remote pickup equip-
ment.

Please contact us for complete details

MOSELEY
ASSOCIATES, INC.

SANTA BARBARA RESEARCH PARK

111 CASTILIAN DRIVE  GOLETA, CA 93017
Telephone (805) 968-9621

Telex 658448/Cable: MOSELEY

616-452-1596
Your Direct Line To

PROFESSIONAL AUDIO
EQUIPMENT

We represent, stock, sell and ser-
vice only the best

- such names as -

Auditronics
Ampex
Beyer
Cetec
Crown
DBX
Edcor
Electro-Voice
Editall
Fidetipac
LPB
Marti
Micro -Track
Nagra
Neumann

Nortronics
Pulse Dynamics
Ramko
Revox
Russco
Scully
Sennheiser
Shure
Sony
Soundcraftsman
Spotmaster
Switchcraft
TEAC

Tascam
UREI

AUDIO DISTRIBUTORS, INC.
2342 S. Division Avenue
Grand Rapids. Michigan 49507

Trades Welcome
Anything That Doesn't Eat

Lease Plans Available
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INTERPRETING THE
&

REGULATIONS

Network Broadcasting By Radio Stations
By Frederick W. Ford and Lee G. Lovett; Pittman, Lovett, Ford and Hennessey, Washington, D.C.

DUE IN PART TO WHAT IT TERMED the "tremendously
changed circumstances" of network radio since the
Chain Broadcasting Rules were adopted 35 years ago,
the Commission repealed or revised certain radio net-
work rules. At the same time, the Commission adopted a
"Statement Of Policy On Network Radio" which em-
bodies many of the policies contained in the deleted
rules. Additionally, the Commission brought Associated
Press Radio (APR) and United Press International Audio
(UPIA) within the definition of a network and required
that stations file all network agreements and agreement
terminations with the Commission.

The Commission's Report, Statement Of Policy And
Order' has an effect upon an extremely large number of
broadcast licensees because so many stations are affil-
iates of one or more of the conventional or occasional
radio networks. Definition Of A Network

The definition of the term "network organization" is
amended to read as follows:

. .. any organization originating program material, with
or without commercial messages, and furnishing the
same to stations interconnected so as to permit simul-
taneous broadcast by all or some of them.

This definition includes AP Radio and UPI Audio to
the extent that "program material" is provided for use
on the air in the form that these services are received by
the station (e.g., reading excerpts from a wireservice
broadtape is excluded).

It is irrelevant whether network program material does
or does not contain commercials. The key elements are
(1) interconnection of broadcast stations, (2) so that pro-
gram material may be presented simultaneously by these
stations.

There are certain exclusions from the definition.
Commonly owned stations that maintain simultaneous
broadcast arrangements are not deemed to be network
organizations. Neither are stations with simple rebroad-
cast agreements deemed to be networks.

Network Control Over Affiliated Stations; Network
Ownership Of Stations

Over the years, significant changes have occurred in
the broadcast industry. First, there has been an explosion
in the number of AM and FM broadcast stations licensed
and on the air. Second, the entire concept of network
programming has changed. Before the advent of televi-
sion, the overwhelming majority of radio network pro-
gramming was entertainment in nature. The television
networks superceded radio networks as the primary
medium of entertainment. Radio networks are now pre-
dominantly news and informational in nature. Thus, pro-
gram segments are considerably shorter than in the past
(e.g., news shows of 5 -minute duration every half hour
versus 60 minute entertainment programs). Because of

reduced "network dominance," the Commission has
concluded that the "abuses and practices" dealt with by
certain Commission Rules are "unlikely to develop to
any substantial extent." Thus, the following Rules were
repealed:

AM Rule FM Rule
Rule Title Repealed Repealed

Exclusive Affiliation
Of Station 73.131 73.231

Term of Affil ation 73.133 73.233
Option Time 73.134 73.234
Right To Reject Programs 73.135 73.235
Network Ownership

Of Stations 73.136 73.236
Dual Network Operation 73.137 73.237
Control By Networks Of
Station Rates 73.138 73.238

Overall, the Commission said that deletion of these
Rules would not result in a sudden materialization "to a
significant extent" of any of the proscriptions previously
contained in the Rules. Anyway, the Commission's
Statement Of Policy On Network Radio (discussed
below) makes plain the continuing policy against the
evils which precipitated the original adoption of these
Rules. As the Commission stated, these policy principles
are still of great importance in individual relationships
between stations and networks.

The Rule pertaining to network ownership of stations
(Sections 76.136 and 76.236) is unnecessary for two
reasons. First, the general multiple ownership rules that
have been adopted subsequent to the Chain Broadcast
Rules achieve the same goal. Second, barring network
ownership of stations in small markets that would result
in restraint of competition is unnecessary because such
questions can be resolved when and if a network applies
to the Commission to acquire a station in this type of
market.

All of these policy considerations are specifically ap-
plied to APR and UPIA despite the fact that the repealed
Rules did not apply to them. The Commission did this, in
part, because APR or UPIA, as an interconnected entity,
may substantially evolve, at some time in the future, into
a form that should be subject to these national policies.

Territorial Exclusivity
The Commission retains its territorial exclusivity rule.2

Stations cannot enter into a network contract "which
prevents or hinders another station serving substantially
the same area from broadcasting the network's programs
not taken by the former station, or which prevents or
hinders another station serving a substantially different
area from broadcasting any program of the network or-
ganization. Stations may retain first -call exclusivity in
their primary service area in network contracts. Despite
'FCC 77.206, adopted March 10, 1977; released March 23. 1977
'Sections 73.132 & 73.332

continued on page 128
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OTARI MX -5050 the original
(and still the best)

compact professional recorder
Just over two years ago, Otari
introduced a unique new product
-the first truly professional
recorder in a compact package-
the MX -5050. Since then, the
performance and reliability of this
innovative new machine have been
tested and proven in over a
thousand critical professional
applications-by broadcasters,
recording studios, A/V departments,
musicians, and semipro recordists
worldwide. Universal acceptance
and repeat orders by these
satisfied customers tell this
remarkable recorder's success
story better than we can.

Bias can be re -optimized in seconds.

As you compare the MX -5050
with other recorders, keep this in
mind. The MX -5050 is not a hi-fi
machine with a few professional
features added later as an
afterthought. It was designed from
the ground up based on Otari's
10 year experience as Japan's
leading manufacturer of profes-
sional recorders and high speed
duplicators. It is a full professional
machine with the performance,
features, and field proven reliability
that you expect to find only in
the larger professional recorders.

Here are some of the key
reasons why the MX -5050 is the
best compact recorder available
today.

MUGS

Production Features: Creative
production is simplified with:
Front panel edit to spill tape.
Lift -up head cover to mark splices
and clean heads. Built-in splicing
block on head cover. Adjustable
cue to defeat head lifters. Selec-
tive reproduce to add new tracks
in perfect time synchronization.
Two speed operation, 15 and 71/2
or 71/2 and 33/4 ips (field change-
able in dc servo versions).

Performance Features: Headroom
is 19 dBm, a full 15 dBm over the
switch selectable fixed output
of +4 dBm. This standard reference
level output can be rear panel
switched to -10 dBm to drive a PA
system or power amplifier.
S/N ratio is NAB weighted 69 dB
full track, 68 dB half track,
and 65 dB quarter track. Crosstalk
is greater than 60 dB half track.
Outputs are 600 ohm balanced
(standard on half track) or
unbalanced. Line input and output
connectors are XLR.

Otari Corporation
981 Industrial Road
San Carlos, Calif. 94070
(415) 593-1648 TWX: 910-376-4890

Operating Features: Bias is
front -panel continuously adjustable
(not limited to fixed positions).
With built-in test oscillator (not
available on other compact
professional recorders) bias can
be optimized in seconds when
changing tape. Record EQ and
standard reference level are also
front adjustable. Straight-line tape
path simplifies threading. Capstan
is located on back side of tape
for improved tape life. An extra
reproduce head is standard on
all versions to allow playback
of tapes in different formats.
For pitch control and freedom from
power line variations, an optional
dc capstan servo is available
with ±10% correction range.

Easy threading; capstan on back side.

Versatility: Available in full -track
(with half-track reproduce capability
standard), two -track, and quarter-

track versions. Walnut case
(standard), rugged portable road
case, rack mounting adaptor,
or floor console. Universal power
supply standard. Low impedance
input and output transformers and
remote control also optional
accessories.

See your nearest Otari dealer
for the full story or contact Otari.
And, if it's multichannel you need,
ask about the standard -setting
four and eight channel versions
of the MX -5050.

Otari Electric Co., Ltd.
4-29-18 Minami Ogikubo
Suginami-ku, Tokyo 167, Japan
(03) 333-9631 Telex: J26604
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AC -4990
Preamplifier

Winegard
Model
CH -9095

UHF StationManagers
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.lt seems likely that many UHF fringe -
area viewers will be willing to make the fairly large
investment-$65.951ist 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" category."

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

retention of this portion of the Rule, the Commission
declared that "the public interest requires more vigorour
efforts in the future, on the part of station licensees and
networks, to see that network programming is available
to the public to the maximum possible extent."

The territorial exclusivity rule does not apply to APR
and UPIA (at least in their present form). Contracts with
APR and UPIA typically contain no exclusivity clause.
Neither does the territorial exclusivity rule apply to "oc-
casional" networks and regional sports networks. (An
example of the former is the network created to broadcast
the Indianapolis 500.)

The dual network rule3 (sometimes called the simul-
taneity rule) was adopted in 1941 because of concern
generated by the operation of two networks by one na-
tional organization (NBC's Red and Blue Networks).
The Commission repealed the dual network rule for
much the same reason that it repealed the other rules
noted above: (1) the present nature of short network radio
broadcasts (e.g., 5 -minute newscasts) make it possible
for a network organization to operate multiple networks
without enveloping a significant amount or all of the
broadcast day upon broadcast facilities serving the par-
ticular market and (2) the economics of interconnection
dictate that network programming be fed non -
simultaneously to avoid the use of more than one inter-
city line. Further, the duoply rules and multiple owner-
ship rules adequately restrict concentration of control
over broadcasting on the local and national levels, re-
spectively.

The Commission's small market policy limited each
network organization to one AM affiliate in the market

AM stations and to two AM affiliates
in a five -station market. The aim of the policy was to
prohibit having all or most of the stations in the particu-
lar market affiliated with a commonly owned network.
After reviewing the policy, the Commission came to the
conclusion that (1) it led the Commission "perilously
close to the limits of its regulatory authority" and (2) it is
impossible to conclude whether or not the policy has
served the public since it was enacted in 1969. These two
considerations, in conjunction with the relatively recent
development of audio news services by AP and UPIA, as
well as the significant growth of state networks, led the
Commission to repeal the small market policy. The
Commission shifted, from itself, the responsibility for
providing small market diversity in non -local news and
information. The responsibility is now that of individual
broadcasters.

Filing Of Network Agreements
During the course of its rulemaking proceeding, the

Commission received many Comments from networks
and licensees. The majority favored retention of the
Rule4 that requires stations to file "all network affiliated
contracts, agreements or understandings between a sta-
tion and a national, regional, or other network." Despite
the desirability of cutting down on excess paperwork, the
Commission retained the network agreement filing rule
and extended it to include network agreements with APR
and UPIA.

The filing requirement applies only to "network or-
ganizations" providing service (1) at least five days per
week, (2) at least eight months per year.

The network agreement filing requirement does not
apply to occasional networks (e.g., Indianapolis 500).

'Section 73.137 and Section 73.237.
4Section 1.613(a).
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Even though a particular agreement does not come
within the filing requirement, licensees should be aware
that they (and the networks) must comply with all other
applicable Commission Rules and the Statement Of
Policy On Network Radio, discussed below.

Network agreements with APR and UPIA must be
filed by September 1, 1977.

Broadcast licensees must file notices of (1) renewal,
(2) amendment, or (3) termination of network agree-
ments. Such notices must be "timely" filed.

Educational Networks And Stations
Because of a significant easing of the network rules

and policies, the Commission concluded that they
should, in their revised form, apply to educational net-
works and stations. However, non-commercial educa-
tional stations need not file network agreements.

Statement Of Policy In Network Radio
The policies underlying the above -discussed repealed

Rules remain of great concern to the Commission. For
this reason, the Commission issued a Statement outlining
the policies which should be of guidance to licensees.
The important points of this Policy are outlined below:

(1) Licensees must choose independently all broad-
cast programming in light of ascertained community
problems, needs and interests; this is an affirmative,
non -delegable duty.

(2) Excessively long affiliation contracts that hinder
the licensee's ability to select programming is against the
public interest.

(3) An affiliate should always remain free to reject
particular network programs.

(4) An affiliate should always be free to choose pro-
gramming from other sources, (e.g., other networks).

(5) Networks should not place "unreasonable re-
straints" on a licensee's independence through excessive
use of options on station time in advance of scheduling
particular programming to fill the time period.

(6) Network programming is important to stations in
their communities; it should be available without "undue
restrictions" (e.g., unreasonable exclusivity agree-
ments).

(7) AM and FM territorial exclusivity rules are re-
tained but, to further Commission policies, networks
should make every effort to:

(a) Offer uncleared program units to other stations in
a market;

(b) Offer program material to another station in the
market where an affiliate airs network commercials, but
not programming ("wild -spotting");

(c) Re-examine affiliate exclusivity claims vis-a-vis a
station located a considerable distance away that requests
affiliation;

(d) Review situations in which affiliates clear little
network programming and hinder other stations in the
market from using uncleared material.

(8) Networks should refrain from any anti -com-
petitive conduct (exclusive arrangements, pricing
policies, etc.) which increase concentration of control
over non -local programming and hinder competition by
other networks in the market.

(9) There is a strong public interest consideration in
preserving the diversity of non -local programming ser-
vices and sources in small markets.

The Commission warns licensees and networks that if
patterns begin to develop which are inconsistent with the
concepts detailed above, it may well be necessary to
study the need to reimpose strict rules concerning net-
work radio. BM/E

for
THE VERY BEST
STEREO SOUND

The Very Best FM Exciter
Wilkinson Model FME10

253 TRANSMITTERS USE IT!
POSITIVE PROOF!

* Frequency response ±1/4 DB 15 HZ-350KHz.
* FM Noise Level - 70 DB below 100% Mod.
* Distortion - 0.3%
* Power Output - Adjustable to 18 watts.
* Stability 1 part in 100,000.
* Requires no oven and is not susceptible to

rumble and microphonics.

FCC Type Accepted

 POWER SUPPLY INCLUDED.
 COMPLETELY METERED.

 REQUIRES 7" VERT. SPACE.
 ADJUSTMENT FREE.

The Very Best
Stereo Generator

Wilkinson Model SG1E
1% TRANSMITTERS USE IT!

POSITIVE PROOF!
* 60 db separation 50 Hz -7500 Hz
* 55 db separation ... 7500 Hz -10000 Hz
* 50 db separation 10 KHz 15 KHz
* FM Noise - 75 db .... Cross Talk - 60 db

Er_ TRW:, IN'

COMES COMPLETE WITH POWER SUPPLY
REQUIRES ONLY 31/2" RACK SPACE

ONLY ONE FRONT PANEL ADJUSTMENT
REMOTE STEREO ON/OFF FUNCTION

NO ONE CAN MATCH THIS COMBINATION

ELECTRONICS, INC.
P.O. Box 738 Trainer, Pa. 19013

Telephone [215] 497-5100
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VTR ENGINEER
($30,000 +)

Qualified in Digital and Analog
Electronics with solid back-
ground in Color Television, in
particular Color Television
Cameras and with in-depth
knowledge of the State -of -
the -Art Techniques of Elec-
tronic Editing, Quadruplex-
Pilot Tone-S.H.B. Video Re-
cording and Telecine Color
Correction.

This challenging job also
requires organizing skills and
a fresh approach to Technical
Management in order to set
up a team of Maintenance
Engineers and eventually
head the Engineering De-
partment of a sophisticated
Tele-Production Facility.

Direct all Inquiries to:

Gregg Ackerman
c/o Topel & Associates Ltd.

3133 N. Halsted St.
Chicago, III. 60657
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212-685-5320
Kenneth F. Luker, Jr.

WESTERN STATES
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William J. Healey

P.O. Box 49206
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ALL SOLID STATE PORTABLE
MICROWAVE SYSTEM

SELF CONTAINED IN TWO
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POWERED UNITS

INTERNATIONAL
MICROWAVE CORP.
33 River Road, COS COB, CT. 06807
(203) 661-7655 TWX: 710-579-2925
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MCC7602

The McCurdy Package offers exceptional user flexi- Our systems engineering is backed by 28 years of
bility. Individual components are designed to inte- experience in building quality equipment for the
grate and expand in accordance- with future needs. country's leading stations.

McCURDY RADIO INDUSTRIES INCORPORATED, 1051 CLINTON STREET, BUFFALO, NEW YORK 14206 (716) 854-6700 TWX 610-492-3219
McCURDY RADIO INDUSTRIES INCORPORATED, SADDLE RIVER, NEW JERSEY P.O. BOX 86, 07458 (201) 327-0750 TWX 610-492-3219
McCURDY RADIO INDUSTRIES LIMITED, 108 CARNFORTH ROAD, TORONTO, ONTARIO, CANADA M4A 214 (416) 51-6262 TELEX 06-963533
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